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ABSTRACT: The Cenomanian ammonites from selected sections in German 
Democratic Republic (SubhercynianBasin and Saxony), Central iPoland (Holy 
Cross Mts), and the Soviet Union <Podolia, Crimea, Caucasus, and Mangyshlak) 
are assigned to 98 species and subspecies of 27 genera. A great majority of the 
species show a wide geographic distri-bution w:hich permits inter correlation of the 
investigated sections, as well as a correlation of the regional stratigraphic 
zonation patterns used in ~rman Democratic Republic, Poland, and the Soviet 
Union with that used .in northwestern Europe ,(southern England and northern 
France). There is a consideraJble variation in composition .of ammonite faunules 
and only a small one in facies among the investigated sections, which indicate:l 
that ba.thyIIM:!t:ry was insigzii.fi<:ant in controls of ammoniite distrLbution at that 
time. Thp. phylloceratids, tetragonitids, and gaudryceratids ax:e almost entirely 
confined to Crimea and Caucasus. The two regions share also most of the specie9 , 
wlth northwestern Europe, with typical Boreal forms representative of. the geIlera 
Schloenbachia and HyphopUtes included, which demonstrates a mixing of Boreal 
and Mediterranean ammonite faunas iD that area. Bareal 86Pects of the Ceno
manian ammonites faunas are ·recognizable also f.n Mangyshlak and Kopet-Dag 
in the Soviet Union and in Esfahan area in Iran. The southern boundary ot the 
Boreal province must. therefore have been south of the present-day position of 
Crimea Highland, Caucasus, and Kopet-Dag at the Cenomanian tiIIM:!. The Lower 
and Middle Cenomanian are very well oocumenttld with ammonites in the in
vestigated sections as a rule, whereas the abundance of ammonites is coosidera.bly 
decreased i.n the Upper Cenomania,n a:ll over the investigated area (Upper Ceno
manian amm~s have ·no! jbeen recorded in some sections) althQugh there is no 
sign1ificant cha.ngein facies. A similar phenomenon can be observed in north
western Europe, North Atlantic drillings, and also in the Pacific, which is 

suggestive of its pan-regional cause. 
In paleontological description of the investigated ammonite taxa, good preserva
tion state and laTge number of. the spec~ns permitted recognition of micro
&id macroeonchs among representatives of the genera Sciponoceras, Scaphites, 
and Puzosia. A peculiar sexual dimorphism has been noted i.n SciponoceTas 
bacuZoide (Man-tell), in which species the micro- arid macrooonchs differ from 

each other in the aperture type but not in the shell size or ornamentation. 
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INTRODUCTION 

The presen.t study is coneerned with paleonrological description of 
a large oollectton of Cenomanian ammonites from. German Democratic 
Republic, Poland, and the Sovi~t Union. The dnvestigated ammonite
-bearing Sltctions occur in the platform area, as well as in the Alpine 
geosyncline, over more than 3,200 km in distance (cf. Text-fig. 1). This 
is advantageous for recognition of the stratig,raphie and biogeographic 
significanoo al the ammonites for the Cenomanian, and also permits 
an mterOOrrel!1tkm of various i"egional subdivisions of the· stage (cf. 
Tables 1-2). In. fact, regional analysis ,of the Cenomimian strata in the 
investigated areas was a long WdY in advance of paleontological de
scription of the ammonite faunas and the resultant biostratigraphic and 
biogeogi"apbic .implications. To close this gap :in the knowledge of the 
Ceoomanian is the aim of the present paper. 

Fig. 1. Location ,Qf the sections (names indicated 'by heavy dots) discussed in the 
present paper 

Regional situation at the -investigated ammonite-bearing sections 
Will therefore not be discuSsed in detail. The :regional-geological setting 
of the sections was indeed presented :for: the Subbereynian Basin and 
Saxony by Troger (1969; and references therein); Central arid southern 
Poland by CieAIiflski (1959, 1976) and Marcinowski (1974); the Podolia 
·by KakoszyDska (1931), Pastemak (1968; andll."eferenoes therein), and 
Pasternak & Gavrilishin (1977); Crimea by Muratov (1949, 1960), Naidin 
& Janin (1965), Marcinowski & Naidin (1976), and Naidin & Alekseev 
(1980); North Caucasus by Mcekvin (1959, 1962); and Mangysblak by 
Trifonov & Bura~ (1960; and references therein). 
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Stratigraphic schema of the Cenomanian in southern England and northern France, and its correlation with regional subdivisions of this stage in the areas discussed in the 
present paper, and in Kopet-Dag in the Soviet Union 

In the ta'bJe presented are onl,. the stratigraphicaU,. impor,tant taxa; some of the taxa are renamed as to thek taxQoomy, either at their generic or specHic rank 
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AMMONITE ZONATION OF THE CENOMANIAN STAGE 

Hancock (1959) put torth a subdivision of the Cenomanian Stage into 
the Mantelliceras manteUi, Acanthooera,s I1'hotomagense, and Calycoceras 
naviculare Zones equivalent to the Lower, Middle, and Upper Ceno
maman, respectively. Kennedy's (1969, 1970, 1971) studies on the 
Cenomanian ammonites of southern England permitted recognition of 
"a·mmoniie assemblages", meant more or less like subzones, in the 
Lower and Middle Cenomanian. Further research on the Cenomanian 
-of southern England and northern France (Kennedy &. Juign~t 1-975, 
Juignet & Kennedy 1976, .Kennedy & Hanoook 1976) allowed to establish 
three . well defined substages of the Cenomanian including totally 8 
ammonite coenozones. 

This stratigraphic pattern is accepted in the present paper because 
it permits interoorrelation of distant sections in Boreal Europe a.nd Mid
-Asia (cf. 'Kennedy & al. 1979; and Table 1 ID the present paper). Its 
universal nature· is also cOrroborated by a recent attempt to OO1'relate it 
with the stra"tigraphic ·sUlbdivision of the Cenomanian applied in Japan 
(Kemiedy & Hancook 1977) . 

. The boundaries 'Of the substages of theCenomanian are defined 
below, and the ammonite zones are enumer.ated. The ammonite zonation 
is discussed in more detail iater on jn this paper, :in the chapter dealing 
with stratigraphy 0If the investigated ammonite-bearing sections. 

LOWER CENOMANIAN(Neostlmgoceras carcitanense, Mantelliceras· saxbii. 
Mantelliceras ex gr. dixoni Zones) 
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The l'ower boundary of the substage, and by implication of the v:hole 
stage, lS marked by the first appearance ()f species representative of the 
genera Hypotu'J'TiZites, Schloenbachia, Mantellice1'G8, Sharpeiceras . and 
Acompsoceras. The substage can ·be defined also by the total range of 
the genus ManteZliceras. 

MIDDLE CENOMANlAN (Turrilites oostatus, Turrilites acutus; Acanthoceras· 
iu!keDownei Zones) 

The lower boundary of the Bubstage . is marked by the appearance 
of the genus Acanthoceras associated· with primitive representatives 
of the genUs Calycoceras of the gentoni group, and by the disappea'rance 

. of the genera Mariella, Ostlingoceras, and HyphopZites persistent since 
. the uppermost Albian. The boundary can also be characterized by 
replaoement .of the species Schloenbachia varians (J. Sowerby) and 
its varieties with the species S; coupei . ('Brongniart) and varieties 
(Kennedy & Juignet 1975, Kennedy & Hanoock 1976). However, the 
latter chara~teristic appears to be ;restricted in validity to northwestern 
Europe because ;in some sections investigated by the present author 
(Hoppenstedt quarry in GDR, MGU Station in Crimea, Sul1u-'kapy in 
Mangyshlak) the species S. varians ranges up into the Middle Cenoma
nian, while· S: coupei .may appear already :in the upper· part of the 
Lower Cenomanian · (MGU Station); furthermore, the two species 
co-occur in Kopet-Dag beginning with the base of the Cenomanian.· and 
up to and including the Turrilites acutus . Zone (cf. Ata'bekyan 1961, 
Manija 1974). La~ge-sized, ornamented with coarse and widely spaced, 
alternately long an4 short ribs representatives of the gerius Aca·nthoc
eras, recognized by Marcinowski (1979) for a dinstinct Bubgenus Alter
nacanthoceras, are . characteristic · of the upper. paTt of the Middle 
Cenomanlan (A6anthoceras jukesbrownei Zone). 

UPPEl\ CENOMANIAN l(Eucalycoceras pentagonum, Sciponoceras gracile Zones) . . 
The lower . Iboundary .of the Substage is marked ·by the appearance 

.of representatives of the genus . Calycoce'ras, of the naviculare group 
associated with· the. genus Thomelites and the species Schloenbachia 
lymense Spath. The genera Calycoceras, Eucalycoceraa, and Thomelites 
are dominant in the lower part of . the. sulbstage, and the genera Kana.
biceras and Metoicoceras in the upper part. The Cenomaniah/Turonian 
boundary is defined by the appearance of MammiteB nadoloideB (Schlot
heim) and Inoceramus labiatUs (Sch1othelm), the two species appearing 
simultaneously in the type area (Kennedy & Juignet 1973, Juignet & al. 
1973). This 'boundary, as well as the AlbianlCenomanian boundary are 
very distinct and well documented paleontologica1ly all over the in' 
vestf,gated area (cf. Table 1). . 
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DESCRIPTION OF THE AMMONITE-BEARING SECTIONS 

SUBHERCYNIAN BASIN 

LITHOLOGY AND AlMMONITE DISTRIBUTION 

The investigated secti'On is exposed jn the Hoppenstedt quarry in the 
northern limb 'Of the 8ubhercynian Cretaceous Bamn delimited in that 
ME A. 'by the salt structure of Fallstein. The Cenomanian strata appro
xima te 60 m. in total thickness in that area. Cen'Omanian and Turonian 
rocks are well exposed in the Htoppenstedt .quarry. the Lowe.rmost 
Cenomanian strata (ca. 10 m in thickness) being inaccessible (Trager 
1969. 1978). The Cen'Omanian and Turonian :represent a carbonate facies 
including light-grey .limes.tones alternating with mady limestones, 
marls, and sporadically marly -clays. Ammonites are oonfined to the 
lower and middle part of the section (Text-fig. 2), which is also the 
case with other Cenomanian macrofossils (cf. Troger 1969, 1978). No 
macrofossils have 'been recorded in the upper part 'Of the Ce-nomanian, 
even though there is no change in lithofacies. The ammonite assemblage 
is dominated by the schloenbachiids (more than a half of the collecti,on) 
associated with the mantelliceratids, aeanthoceratids, and heteromorphs; 
other ammonites occur in minor amounts (see Text-fig. 2). 

STRATIGRAPHY 

The Lower Cenomanianis documented .by the occur.rence of the 
genera Mantellicera6 and Hyphoplites. The presence of compressed 
representatives m the former genus, viz. M. sa:rbii (8barpe), M. coBtatum 
(Mantell), M. aft. mantel1i (J. Sowerby) (=finely tQ1'namented £Onus 
transitil()nal to M. ventnorense Oil' close to M. Baxbii), and M. souaillonense 
(Renz), associ!lted with large amounts 'Of Schloenbachia varians (J. 80-
w~by) md its varieties, and the absence of the genus Mariella indicate 
that the exposed part of the section .is .representative of the middle and 
upper parts 'Of the Lower · Cenomanian, i.e. the Mantelli.ceras saxbii and 
Mantelliceras ex .gr. dixoni Zones (cf. Kennedy & Hanoock 1976}.i'he 
underlying, unexposed part of the sect·ion (8-10 m in thickness) may, 
at least in part, .represent the NeostliIigoceras carcitanense·· Zone. The 
upper boundary 'Of the Lower Cenomanian is marked 'by the appearance 
of the genus Acanthoceras (see Text-fig. 2). T·here is nQ sedimenta,ry 
discontinuity or change in lithofacies at thaf boundary. 

The Middle Cenomanian (=!Beds' with Acanthoceras of TrOger 1969) 
yielded . Acanthoceras rhotomagense (Brongniart) and Us subspeci!'!s, 
A . . jukesbrownei Spath, and CaZycoceras spinosum . nodosum (Thomel) 
among others, which may indilca.te the occurrence ()f all the three 
constituent ammonite zones of the substage (T1l1'·rilites costatus, Turri-
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Fig. 2. Distribution of Cenomanian ammonites in the H'Oppenstedt Quarry section, 
northern 11mb of ·the Subhercynian Basin, GDR I(ofter: TrOger 1969, and his un

published data) 

Lithology and other symbols (for all the profiles presented in Text-figs 3-4, 
6, 9-10, and 12): 

1 clays or claystones, I Illty clays, 8 sllta or lliltltonell, 4 sandy Blltatones, IJ clayey sands, 
/J sands, 'I sand.tones, a graveJ8, • sandy marl8, 10 marla, 11 Bandy llmestones, 11 marly lime
stones, 13 lime.stonel, I,. omllslon IJUl'l,aces, II hardgrouncSl, J. 8UbaQUeoua erOlllon surfaces, 
1'1 phOSphatic nodules, la ferrCMdUceoua no4ules with a pb~baUc content, 1. recognized 
rall4(e of the Bpeeies (when represented by a lingl.e specimen, thfa 11 an interval the apeelmen 

come. from), 10 suppolled range of the species 
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lites acutus, and Acanthoceras jukesbrownei Zones), even though the 
upper part .of the substage cannot be unequivocally traced (see below). 
The species Schloenbachia varians (J. Sowerby), in particular its 
subvarians mOTphotype, ranges into the Middle C.enomanian in the 
investigated section, while it is replaced with S. coupei (Brongn±art) in 

. the Middle Cenomanian of southern England and northern France (cf. 
Kennedy & Juignet 1975, Kennedy & Hanoock 1976). In turn, Acantho
ceras ;ukesbrownei Spath, representative .of large-sized, ornamented 
with coarse, widely spaced, alternately long and short ribs acantho
ceratids. separated by Marcinowski (1979) ID the subgenus Alterno.- · 
canthoceras, appears jn the Hoppenstedt quarry above the lower 
boundary of the Middle Cenomanian, as it is the case also in England 
(cf. Kennedy & Hancock 19.76) . 

. The Middle/Upper Cenomanian boundary can be traced only arbi
. trarily in the Hoppenstedt section, at the complete disappearance of 
macrofossils. The Cenomanian/Turonian boundary is, in its turn, very 
precisely marked by the appearance of Inoceramus labiatus (Schlotheim) 
and its subspecies (TrOger 1969, 1978). 

SAXONY 

REMARKS ON LITHOLOGY. STRATIGRAPHY,AND AMMONITE 
DISTRIBUTION 

The . C1'etaceous outcrops in Saxony occur between the Lusatian 
block and the Fichtel';"Erzgebirge anticlinorium. They have been for 
long referred to under the name Elbtalkreide (Elbe Cretaceous). The 
traditional litbostratigraphic units of the Cenornanian of Saxony (see 
Troger 1969 and references therein) are given below as a framework 
for pJ'esentation of stratigraphic distribution of the investigated 
ammonites. 

NIEDERSCHONA BEDS. Fluvial-limnic, oonglomeratic-sandy-clayey, 
plant-bearing deposits ranging from ?Albian to Cenomanian in age. 

UNTERQUADER. Marine, fine- to medium-grained sandstones, re
placed with conglomerates and coaTse-grained sandstonea in proximity· 
of source areas, often cross-bedded. The Unterquader ()verlies disoon
cordantly and transgressively the Nieders'chOna Beds or Paleozok rocks. 
In a great majority of the Elbtalkreide a1'ea (Dresden, Freiberg, Pi.rna), 
the Unterquader repJ'esents the Upper Cenomanian. However, it :includes 
also a part of the Middle Cenomanian northwestwards (where the· 
transgression came from), as indicated by the occurrence of a speciinen 
of Schloenbachi"a varians (J. Sowerby) in the· Unterquader of Meissen 
region (TrOger 1969, p .. 3). The Unterquader of Dresden and Freiberg 
area yielded the specimens of Calycoceras naviculare (Mantell), C. ex 
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gr. naviculare (Mantell), and CaZycoceras newboldi neu'boldi (Kossmat) 
described in the present paper. The occurrence of Calycoceras ex gr. 
naviculare (Mantell) aloog with C. newboldi newboldi (Kossmat) in the 
Unterquader at NiederSchOna by Freiberg makes the evidence for 
~signment of those strata to the lower part of the Upper Cen'Omanian, 
i.e. the Eucalycoceras pentagonum Zone. This is not the case with 
sporadic o<:currences of C. naviculare (Mantell) in other outcrops of the 
Unterquader Ibecause the latter species, even though charaderistic of 
the Eucalyooceras pentagonum Zone, ranges also into the uppermost 
Cenomanian, i.e. the Sciponoceras gracile Zone (cf. KeIlJledy & Juignet 
1975, Juignet & Kennedy 1976, Kennedy & Hancock ' 1976). It is 
noteworthy -that a single specimen of Actinocamax ?ex. gr. primus!plenus 
also was ;recorded in the Unterquader (see Troger 1976) . . 

PLENUS ZONE. Slltstones, sandstones, sandy ' marls, and mady 
limestones replaced with conglomerates and breccias of the klippen 
facies in proximity 'Of the source areas. The Plenus Zone -overlies tI-ans
gressively the Unterquader 'Or older rocks. As evidenced by a few 
occurrences of Actinocamax plenus (Blainville) with no records 'Of · either 
Calycoceras naviculare (Mantell), or I-noceramus labiatus (S"!hlotheim) 
(see Troger 1969), the Plenus Zone is representative, at 1e6.dt in part, 
of the Sciponoceras gracile Zone. It is noteworthy that Actinocamax 
plenus (Blainville) occurs 'below the first appearance of Inoceramus 
labiatus (Schlotheim) also :in GFR (cf. Schm.id 1965) and Poland (cf. 
Marcinowski 1972). 

HOLY CROSS MTS 

LITHOLOGY AND AMMONITE DISTRIBUTION 

The Middle Cretaceous outcrops IQf the northeastern MesOzoic margin 
. of the Holy' Cross Mts, Central Poland, form an anticline in Annopol 

region. The strata are less thick in that area than then- time-equivalents 
from the northeastern Mesozoic ' margin of the Holy Cmss Mts, which 
is .caused by a stratigraphic condensation of the Middle Albian to Lower 
Turonian deposits (cf • . Samsonowicz 1925, 1934; Pozaryski 1947, 1948; 
Cieslliiski 1959, 1976). The .40 cm thick layer of the Middle to Upper 
Albian plwsphorites (Hoplites dentatus ,to Stoliczkaia dispar Zones mel.) 
is · overlain with sedimentary oontinuity by the Cenomanian sandy
-g1:auconitic marIs with phosphatic concretions. TheCenomanian strata 
are thin (Text-fig. 3) and 'the fauna, most commonly preserved in form 
of phosphatic moulds, is representative of virtually all the invertebrate 
phyla as well as of some vertebrates (teeth of' diverse fish and marine 
reptiles; cf. Samsonowicz 1925, Radwailski 1968). The proportion of 
detrital . quartz, glau,conite, and ph<>sphatic ooncretions gradually de- ' 
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LOWER TURONIAN (L LABlATUS ZONE) 
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Fig. 3. Distribution of Cimoma.nian ammonites in the Annopol region, NE Mesozoic 
margin o.f the Hqly Cross Mts, Central iPoland (partly based on the data presented 

by CieSliDski, 1959) 
Alterlaked are the species formerly unknown from Annopol, double alterldked are those 
reported by. CiejU1I.ak1 (1l1li1) but reviled by the present author: other expIanatiotull as for 

Text-fig. 2 

creases upwards. There :is ·no sedimentary discontinuity or considerably 
change in lithofacies at the CenomaruanlTuronian boundaTy. In the 
upper part of the Cenomanian, 17()""-"180 cm above the Albia;n/Ceno
manian boundary, phosphatized sandy marls ilo:rm concretions of nodular 
habitus. The phosphatized concretkms oommonly are all around en-

. crusted. with serpulids and ?oorals, and embedded · within weakly 
lithified sandy marls devoid of phosphorites~ This is a ha'l'dground 
developed due to a poosphatization and early lithifieation of the sedi- . 
ment under conditions of inhibited sedimentation, succeeded by erosion 
and redeposition. Phosphatized fussils also are commonly encrusted 
with serpulids at the hardground (this is especially the case with moulds 
or tests of Holaster and MicTaste1'). Ammonites abound in the Ceno
manian strata up to and including the haroground . where they attain 
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the ·maximum frequency; this is the case also with other macrofossils. 
The abundance of ammonites and other maoCl'ofossils 18 considerably 
decreased above the hardground, which is reflected also in · very low 
taxonomic diversity (cf. Text-fig. 3). 

STRATIGRAPHY 

The ammonite faunule is dominated by the sc.hloenbachtids (60-700/0 
of the assemblage) and heteromorphs, while other groups occur in minor 
amounts. There is no sedimentary . discontinuity at the AlbianlCeno
manian boundary. Furthermc..l"e, the ammonite species NeostlingoCe7'48 
carcitanense (Matheron), ManteZlice7'as tuberculatum (Mantell), and M. 
saxbii (Sharpe) have been recorded in the section, which indica·tes that 
the lowermost C~manian strata do occur. This greatly undermines . 
'Ciesl:illski's (1976, p. 262) assertion that· a stratigraphic gap occurs in 
Annopol area at the AlbianlCenomanian :boundary, including the Lower 
and a part of the Middle Cenomanian. In turn, the OO-OCCU'l'\l'ellce of 
amm'onites characteristic of various ammonite zones, recorded in the 
Cenomanian strata up to and including the hardground, is ind:icative of 
a stratigraphic condensation and faunal mixing. The association of 
MarielZa cen.omanensis (Schliiter), M. essenensis (GeiJn.itz), Tuf'rilites 
costatus Lama'1"ck (frequent in the hardground),. N eostlingoCe7'48 carci
tanense (Matheron), Mantellicer48 tube7'ctdatum (Mantell). M. saxbii 
(Sharpe), Schloenbachia varians (J. Sowerby), S. coupei (Brangniart), 
and CaZycOCe7'48 gentoni (BrQngniart) among others, . permits an estima
tion of theoondenSed sequence for the Lower to middle Middle 
Cenomanian (cf. Text-fig. 3). The absence of large-sized, ornamented 
with coarse and widely spaced, alternately long and short ribs repre
sentatives of the genus Acanthoceras, as well as -the <>CC1lirTeIlce o~ 
a typical Upper Cenomanian species, Schloenbachia lymense Spath, 
above the hardground indicate that a stratigraphite gap probably' 
comprising the Acanthoceras jukesbrownei Zone is associated with the 
hardground · (cf. Text-fig. 3). The Upper Cenomanian is documented by 
Schloenbachia Zymense Spath and Actinocamax plenus (Blainville) 
recorded above the hardground. The occurrence of S. lymense Spath, 
confined generally to the Eucalycoceras pentagonum Zone (cf. Juignet 
& Kennedy 1976, Kennedy & Hantx>ek 1976) and a sedimentary 
continuity to the Lower Turonian documented by the appearance of 
Inoceramus labiatus (Schlotheim) demonstrate that · the entire Upper 
Cenomanian (with the Sciponoceras . gracile Zone mcluded) occurs in. 
Annopol area, even though its deposits do not exceed 50 cm in thidness 
(cf. Text-fig. 3). 
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PODOLIA 

LITHOLOGY AND AMMONITE DISTRmUTION 

The investigated Podzametschek section is located at the left border 
of Strypa river where the Oldred Sandstone le overlain by Cenomanian . 
to Turorlian strata Covered, in turn, by green sands of Tertiary 'age 
(Text-fig. 4). The lithostratigraphic units and their raleontologic contents . 
are given after Kokoszyflska (1931, pp. 650--.651). 

.-

STRATIGRAPHY 

Band 1. Green, coarse-gnUned quartz sands with large 
amounts of glauconite and some pebbles, filled up with 
tel'ebratulld shells. 
·Band 2. Yellow-grey, thick-bedded, hare marls with con
siderable amounts of glauconite and phosphatic concretions, 
sandy at the base, with AuceUina gr'llphaeoides (Sowerby). 
Band 3. White grey, friable, platy marls with glauconite 
and phosphatic concretIons, the latter being somewhat less 
abundant than in the Band 2. 

The Bands 2--3 contain abundant fossils, most com
monly preserved in :liorm of phosphatic moulds, repre
sentative of the ·brachiopods, gastropods, pelecypods. 
cephalopods (ammonites, nautiloids, and belemnites), and 
echinoids. Kokoszyilska ,(1931) recorded the following strati
graphically important taxa: NeoBtlingoceras carcitanense 
(Matheron) i[="Turrnttes MorrisBi Sharp." of Kokoszyilska 

11 ' (1931)],. Tur'l'Uites costatus Lamarck, T. scheuchzerianus 
mBosc, ManteUiceras manteni (J. Sowerby),Cal'llcoceraB 

gentoni (Brongniart), Schloenbachta variant (J. Sower~y), 

NeohiboHtes mtimus (d'Orbigny), and Actinocama:t plenus 
(Blainville). By the courtesy of ·Professor Makowski, the 
author has at his disposal also Schloenbachia varians 
(J. Sowerby) with its' morphotypes subvarians, subtuber
culata, and ventriosa, and ManteUiceraB tenue Spath (PL' 
11, Fig. 1 in the present paper) derived from the same 
part of the section (most probably the lBand 2). 
Band 4. White limestones wiht scarce phosphatis ·concre-
tions. 

Fig. 4 
Cenomanian and Turonian deposits exposed at Podza
metschek near Butschatsch in the Podolia, Soviet Union 

(after: Kokoszyilska. 1931) 

The sandy deposits of the Band 1 do not yield any stTatigraphically 
bnportant fossils hut nonetheless, their position in the sedionis 
indicative of their doubtless attribu,tion to the Cenomanian (this is the 
case ail over the Podolia). The ammonite and belemnite fauna of the 
Bands 2-3 clearly indicates that this part of the section is equivalent 
'to the whole Cenomanian, being stratigraphically condensed and con
taming mixed faunas typical of various ammonite zones (cf. Pasternak 
& Gavrilishin 1977, p. 77). A siinilar situation occurs in the Lower 
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Turonian of the Central PodoUa (Band 4) where C~oomania.n ftoasils 
'co-occur (cf. Pasternak & Gavrilishin 1977) wj-th an undoubtedly Lower 
T11l'onian species, Col!ignoniceras woolgari ~Mantell). 

SOUTHWES'DERIN CRIMEA HIGHLAND 

Cenomanian rocks are widely distributed and well exposed in the 
Southwestern Crimea Highland (Text-figs 5a and 7). They overlie 
various u;nits of the Upper Albian (Beds with Mortoniceras, or Beds 
wdth Stoliczkaia of Marcinowskli. & Naidin 1976), most commonly with 
a su'bma'I'ine erosional surface at the Albian/Cenromanian boundary 
(Marclnowski & Naidin ·1976, Naddin & Alekseev 1980). The Cenomanian 
is more or less oonstant ID litho1:ogy over the investigated area which 
permits compilation of a composite .geological section and prealse loca
tion of the ammonites in the litbostra:tigrapbic Bands (see Text-fig. 6= 
= Text-fig. 3 of Nali.din & Alekseev 1980). The llithostratigraphic and 
biostratigraphic su·bdivisions of the Cenomanian of the Southwestern 
Crimea Highland were discussed repeatedly (Naidin & at 1975, Naidin 
1979, Naidin & Alekseev 1980) and hence, only some general remarks 
are given below. 

GENERAL REMARKS ON LITHOLOGY AND AMMONITE DISTRIBUTION 

Virtually all the Cenomanian of 'the Southwestern Crimea Highland 
is represented by various marls, with limestone intercalations in' the 
middle part of the section (Bands IV -1 and IV -2) beilng ,reliable correla
tion horizons (Text-fig. 5b). Detritic quartz and glauconite are confined 
to the lowermost part of -the section (Band I) and rapidly. disappear 
from the overlying rocks. Local discontinuitlies .of omission surface 
nature abound in the lower part of the section, while a submarine 
erosional surface recognizable all over the Southwestern Crimea High
land occurs at the boundary ,between the Bands IV-1 and IV-2, ·that is 
at the Lower/Middle Cenomanita.n boundary (cf. Text-fig. 5b). The marb 
overlyling directly the latter surface (base -of the Band IV-2) include 
pebples deri~ from the underlydng limestones (Beds 1.-;...2 of the Band 
IV-1) and sporadically also from the Taurica' Formation (Upper Triassic
-Liassic). A.mmani.tes, as well as the associated macrofauna . are confiDed 
to the lower and middle part of the sectiaIi (up to and including the 
base of the Band V); howev&', pelecypods i'ange sporadically up to the 
top .of the Band V (see Naddin & Alekseev 1980). The ammonites are 
more or less uniformly distr:i'buted all over the fossiliferous part of the 
sectian, ex~ept for ' the limestone Of the Bed 5 of the' Band IV-2 replete 
with SciponoceTas shell-casts (Bee Text-:fii.gs 5b and 8). The ammonites 
are poorly preserved .in the maxIs, most commonly as deformed imprints 
or moulds, which ~es them generally unidentifiable. Those found in 
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Fig. 5. Cenomanian deposits of ;the south-western Crimea Highland, Soviet Union 
(for general location .see Text-fig. 1) 

a - Geological siketcmnap of the area between rivers Katsha and Bodrak (arrowed 
in. the inset); the map and straHgraphi.c subdivision after .Macc!nowBkl & Naldin 
(1976, Text-:f.i~. I, and Tables 1 and 4); circled nurnber~ denote the prafiles discussed 

in the text, aud displaying the Lower/Cenomaman ,boundary (see Text-fig. 5b) 

I pre-Alblan substrate (Lower and Middle Jurassic through Neocomian and Aptian, 
. signed as J1-Ks); 

Upper Albian: 2 beds with HlIsteroceras (AI,Ja), 3 ·bed& with Scaphites (AJrb), 
4 beds with MOTtoniceras (All), 5 beds with StoUczkata (All) 

. 6 Upper Cretaceous (K.) 

b - Detailed profiles straddling the LowerlMiddle Cenomanian boundary in SW 
Crimea HIghland (after: Naidin & Alekseev, 1980); names of the profiles, numbers 
of bands (IV-I, IV-2) and beds (1-7) are the same as in Text-fig. 6 and desrziption 

. 'Of the ' ammonite taxa 

1 greyish limestones, 8 greyish limestones with gregariouS Sciponoceras (d. Text
-fig. 8); 9 greyish marls. 10 greenish-:-&rey. ilauconitk: marls with limestone pebbles 
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Distribution of Cenomanian atilmonites in the south-western Crimea Highland (general 
profile after: Naidin & Alekseev, 1980); explanations as for Text-fIg. 2 

.. , 

1\ h I" I! .... c · 

~ : III ~ ~ 1, " I· 1\ - ., ... ·1·· ..• 'I ! .. 
:
... :a . '. . C IB . ., • . 

Cl ,,-=I!! t · ·... '.>:.. .. ... ~ ~ . ... 
III • •.• " .. • .ijo .. . ::J. .. ,. 1:1 • . ' :>of... 

. IL :: ~ : .i: . !.. ~ D., . ~ . ... ~ ~ ~!if I i!. ~ ~ z ok . : . . H 'l:.r • 
I!! ... :: ':-'-1: I-:i ~ :: • .;.. • t · • • III ; fB!~'= 3: i' ~~ .. J/l. oH I .a... 8 H: I~ .. 't.,.. c. • ... 0m e e · ··Il!I'" ... ....... t ... ~ ... '. 001 . s;; ....... iO 
I; ! .... s;;, ..... " .. "a" . • !c: .... of'4ct) •• H~ ~ ...... .,.:11 1 u ........... . . • u CL c ,.. • ~ c 0 ill .. • .. .. 0 .. ", .. ID 0...... -~.... ... ".,,, . ... ........ "e' ... • 

.., 0 :3 UIr:!!UIII: gm!" s .!: ~ 3 ... -;~u:g " Oil Cl.~ •• t;~ "'i~2=:.~ 4,1 : [, '='':(0. • ,... • CL ~ t N· D...... 0 31 u .. ,- ,.." cs ....... ~ ........... c." c...... L ~ • -t c U.. . " I 0 
I" . Z% ....... . .. 0 .... " S;; ..... S;; .... ..... •• ... . H· "!!I. °m:;;..s>c • 1 ":-":- .• ~ .......... ::~o: t: .. CII 

... CL !: .. ~ "!!l(, ~~ ~8~ "!:I>"~ . • ~ • 
• ' • •• • . • 0 • M' • 2--a • • • •• • • • •• u t,... . 

~ LOWER TURONIAN· (I. L48IA'''. ZONE) 

NO FOSSILS ---... ---.--.--..... ---~----- . 

~ 

f-c • r- ~I~ 
I-

• I. · _I • 

~ ~ ~ ill 
!till li I! 
1=1 _I. 

• 
I I • I· 

.. I • ! 

Ic 
IZ 

!WIll! 

~I!I: 

1 J 
,_ ..... . *l1ft 

. .... WlIft 



ACTA GEOLOGICA POLONICA. VOL. 30 R. ARCINOWSKI, FIG. '1 

Exposulfes of the Upper Albian, Cenomanian 'and Turoruan deposits in SW Crimea Highland, Soviet Union 
A - Northern slope of Mt. Selbukhra at MGU Station 

B - Mt. Tsheger at Prokhladnoe, just ·beneath MGU Station: Ka, calca,reous glauconitlc sandstone with tuffaceous material 
(Upper Albian. beds with Stoliczkaia of Marcinowski & Naidin. 1976), Kc! sandy marls with abundant belemnite ,guards (Lower 
Cenoman.ian, Band 1 in Text-fig. 6; cf. atso Marcinowski & Naidin, 1976. Text-fig. 6D) 

C - South-eastern slope of Mt. Kremennaya: JJ Liassic olistolite embedded in Middle Jurassic clastics, J, Middle Jurass.ic clastics, 
J,d diabases, Ka, calcareous glauconitic sandstones with tuffaceous material (Upper Albian, beds with StoUczkaia), Kc Cen-oma
nian marls with few limestone intercalations in the middle part, Kt Turonian chalky marts and limestones 
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the limestones (Beds 1-7 of the Bands IV-l and IV-2) are better pre
sewed . and identifiable to the specific level; hence. most ammonite taxa reco.rded :in that a.rea ha.ve 'been reported ~rom the latter stratigraphic interval. This may suggest that the ammonite frequency .is much in
creased in that interval, which ds not the case (cf. Text-fig. 6). The 

. ammonite assemblage is dominated by the schloenbachiids. puzosiids, 
mantelldreratids, and heteromorphs (Sciponoceras, TurriZites, Scaphites), all of them represented most commonly by species reported also from 
northwestern and Central Europe. When compared to the latter region, 
the Southwestern Crimea Highland ammonites tin-elude, however, more representatives of the families Phylloceratidae, Gaudryceratidae, and Tetragonitidae (cf. Text-fig. 6); and of the genus Puzosia. 

RE~ ON STRATIGRAPHY 

The OCCUITence of ammonite species wddely distributed ;in the north
western Europe also in the Southwestem Crimea Highland (cf. Text
-fig. 6) permits subdivision of the Cenomania·n strata of the latter area ' 
into·. three suibstages and their correlation with the former region (cf. Naddin 1979, Naidin & Alekseev 1980; and Table 1 in the pre$ent paper). 
The MiddlelUpper CenomaniSlll 'boundary is the only one traced arbi
trarily, at the disappearance of macrofossil remains. The Cenomanianl 
ITuronian boundary is marked 'by the first appearance of lnoceramus Zabiatus (Sch1otheim). The 'l"ecognitdion of the Beds wdth Neohibolites 
menjaiZenkoi, Beds with ScaphiteB equaZis, and Beds with TuM'iiites 
costatus . in the Lower and Middle Cenomania.n and their correlation 
wdth the ammonite zones established in ~outhem England (see Naidin 1979, Naidin & Alekseev 1980) seem preca'r.ious ·because these units 
have only one well defined bOundary each (either the lower boundary, 
or the upper one, butinever both); actually, they are , to be considered 
as local stratigraphic horizons. 

The scarcity of ammonites iD. the Cenoma.nian of the Southwestern . 
Crimea Highland makes limpossible tracing ·precisely the boundarieg 
between most ammonite ' ~>nes (except for the' Mantelliceras ex gr. 
dixoniJTurrilites costatus Zone boundary = Lower/Middle Cenomanian 
boundary) but nevertheless, the ammonite suocession often resembles 
closely that one recorded !in southern England. Far mstance, Turrilites 
costat,u lAunarck first appears just belo.w the LowerlMiddle Cenomanian 
boundary and abounds in the lo.wer Mnddle Cenomanian, just ss it is the case in southern England. The species Hypotunilites tenouklensis 
(Pervinquiere) recorded at the top of the Lower Cenomanian in southern 
England (Kennedy 1971, p. 25) OOCUTS in the Sou·thweste:m Crimea 
Highland in exactly the same stratigraphic position. There is a resem
blance also in the stratigrapblc distrdbutian of the mantelliceretids. At the lbase of the Cenomanian strongly nodose species occur in the section 
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at the southern slr()pe -of Mt. Selbukhra, c.g. Mantellieeras manteZli (.r. 

Sowerby); whereas specie' with ribbing prevalent over the tubercles 

such ·as Mantelliceras picteti Hyatt or M. ex gr. dixont Spath, fir'3t 

appear close t-o the Lower/Middle Cenomanian boundary. On the other 

hand, Schloenbachia varians (J. Sowerby) ranges up to the lower Middle 

Cenomanlan {as it is the case also in the Hoppenstedt quarry, ef. Text

-fig. 2), while S. eoupei (Brongn~art) first appears below the Lower/ 

IMidd le Cenomanian boundary; the two species sh()w thus wider strati

gra phic ranges in the Southwestern Crimea Highland than in southern . 

England (ef. Kennedy & Juignet 1975, Kennedy & Hancock 1976). The 

genus Acanthoceras, typical of the M'ddle Cenomanian I()f northwestern 

Europe, very rarely .occurs in the area under discussion. Thus far, its 

Fig. 8. Limestone with ~egarious Sciponocer as baculoide (Mantell); Middle Ceno

manian, Band IV -2 Bed 5, SW Crimea Highland; nat. size 

only record is that of Acanthoceras cl. confusum (Gueranger) [=Acan

thoceras sp. of Naidlin & Alekseev 1980]. It is notewr()rthy that Pseudo

tissotia sp. [=Acompsoceras ·sp. of Naidin & Alekseev 1980] has been 

recorded in the Middle Cenomanda.n of the Southwestern Cr-imea High

land (cf. PI. 2,' Fig. 15 in the present paper), which genus was unknown 

from 'be1ow the Upper Cenomanian (cf. Kennedy & Bayliss 1977). 
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Cenomaman rocks overlie continuously the Upper Albian in the. 
Dagestan CaucasUs which .is "a part .of "North Caucasus. In the investI
gated . sections at· Ajmaki . and Rubas-chaj (cf. Text-figs 9-iO) . the 
Cenomanian.is represented 'by grey-green marls interbedded with light
-grey .to white limestones and marly limestones. The lower boundary of 
the Cenomama'll ;is marked 'by the first appearance of the genera 
Schloenbachia nad Mantelliceras, and the upper boundary by Inoceramus 
labiatus (Schlotheim). It is to 'be noted that the lower part of the 
Inoceramus labiatus .Zone is lacking f.rom several sections in the 
Dagestan Caucasus owing to a regional stratigraphic gap (MoskY.i:n 1959). 

Moskvm (1959, 1962) subdivided the North Cau-casian Cenomanian 
into the lower and upper substages, and noted that Mantelliceras 
mantelZi (J. Sowerby) ranges up into the Upper Cenomanian in some 
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t.nit. Ph. /~ypophylloc.ras/ op., Tetragonite, 

,5-p., Car1nlt&s sp., H.n1te& /St01ll0haIll1tes/ eilt
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rhotomaQen~e cf. 5~bflexvo.um , 

]-----Hantellice~as ~ant.111 .nd M. tubar~u!.tum 

Fig. 9. Cenoma·nian deposits and ammonite di!ltdbutianin the Ajmakisection, 
Dagestan Caucasus, Soviet Union {general profile alte?': Naidin, unpublished data). 

explanations .as for ·Text-fig . . 2 . 
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sections (Moskvjn 1962, p. '163). The latter observation .is a by-product 
of the untenable assumption: of the constant stratigraphic range of 
Holaster 81Lbglobosu.s Leske, which' assumption has beenref·uted by Peake 
& Hancock (1961), Kennedy (11969), and Marcinowski (1974). In turn, the 
species Ma'(l.teZliceras mantelli (J. SOwerby) has never been recorded 
aibovethe' Lower Cenomanian as meant within the tripartite subdi
Vision of the stage. The fauna I succession observed in various sections 
In the Dagestan Caucasus indicates that the' Lower/Upper Cenomanian 
boundary sensu Moskvin (1959, 1962) most probably lies within the 
T.urdIites costatus Zone (cf. Table 1). 

The investigated sections at Ajmaki and Rubas
..chaj (cf. Text-figs. 9.--110) yielded ammonite taxa 

. known exclusively from either the Lower, 'or the 
Middle Ceoomanian but nevertheless, the scarcity 
of the paleontological material does not permit any 
more precise subdivision of the Cenomalllian strata. 
Ln the Ajmaki sectJio.n the Lower Cenomanian rooks 
contain MantelZiceras mantelZi (J. Sowerby) and M. 
tuberculatum(Mantell), and the Middle Cenomanian 
ones Acanthoceraa rhotomagense cf. 81Lbflexuosum 
Spath and Schloenbachia coupei (Brongniart) among 
others. The sedimentary continuity to the Lower 
Tuxcmian is indicative of the occurrence of the 
Upper Cenomanian, too (cf. Text-fig. 9). This is also 

. the case with the Cenomaman section along the 
Rubas-chaj river {cf. Text-fig. 10) ~ith Mantellice
ras mantelli {J. Sowerby) and M. biroi Collignon 
(cf. PI. 11, Fig. 4 .in the present pa·per) recorded in 
its lower part, and lnoceramus scalprum Bohm, Ho
laster subglobosu.s Leske, and TurriZites costatus La
marck (see Moskvin 1959; Naidin & Shimanskij 
1959, PI. 4, Fig. 8) in the upper pari. In the latter 
section the top of the Cenomanian displays some 
erosimral characteristics and the lower part of the 
Inoceramus labiatus Zone is most probably 1.acking. 

Fig. 10 
Cenomaman deposits in the Rubas-chaj section, Dagestan 
.Caucasus, Soviet Union (general profile after: NaidJ:n, un

published data); explanations as for Text-fig. 2 

MANGYSHLAK 

The best section of the Cenomanian strata is exposed at Sullu-'kapy, 
southern Aktau Chain, southem part . of the Mangyshlak antlclinorium 
(Cf. Text-figs 11-12), where they dip south-southwestwards. 
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Exposures of the Albian, Cenomanian and 'I'u'I"Onian <ieposi,ts in the Sullu
-kapy sediOil1, Mangyshlak, Soviet Union 

- General view .of the section; the numbers denote the bands discussed in the 
text, and used in the 'Profile in Text-fig. 12 

B - Uppermost Albian and Ceoomanian deposits yielding three horizons of ferro
-siliceous nodules with a phosphatic -content (Bands 1, 3, and 9 in Text-fig. 12) 
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LI~OLOGY AND AMMONITE DISTRIBUTION 

The u~ost Albia·n/Cenomaman strata are subdivided into ten 
litho1ogkalunits. 

Band 1. Ferruginepus-siliceous concretions. 
Band 2. Orange-yellowbh .fine-grained sands. 
Band 3. Ferrugineous-siliceous concretions embedded within grey silty clays, with 
an omission surface . at the base at the horizon. As documented by a chemical 
analysis (performed by Z. Jonca, M. Sc.), the concretio.ns are composed mostly of 
goethite and amorphous silica with P,O" .illite, and ?glauconite in minor amounts. 
Thus, they can hardly be ,recognized iIor phosphatic as it was claimed 'by Trifonov 
8[1: Burago (1960, pp. 52 and '11). 
Band 4. Grey sl1ty clays~ 

The Bands 3~4 . contain' lots of ammonites, prefectly p~erved in 
form of ferrUgineous-siLiceous moulds of the iruler parts, of phragmoco
nes. The !Bands 3--4 are theref01'e recognized for the I faunal horizon 
(see occurrence in the paleontological part of the paper), chara>Cterizedby 
mass occurrence of Schloenbachia and HyphopZjtes, abundant Scipono
eeras, and infrequent mantelliceratids (cf. Text-fig. 12). 

Ban~ 5. Grey silts with ~ few ferrugineous-siliceous concretions, and, an omission 
surface at the base. 

' Band 6. Grey silty clays. 
Band 7. Grey, highly clayey sands with a ;few smal! ferrugineous-siliceous con
creUons and an omission surface at the base. 
Band 8. Grey silty clays. . ' 
Band 9. Ferrugineous-siliceous concretions associated with an onusslon surfacL. 
The concretions are indistinguishable in composition from those fr()m the ' Band 3. 

The' Bands 7~900ntam very abUndant, perfectly preserved ammo
nite moulds. ' The max;imum frequency of ammonites is at the top of, 
the Band 7 and in the Band 8. The Bands 7~9 are recognized for the 
II faunaZ !t0Tizon (see occurrence in the pale ontological ,part of the paper), 
characterized by mass occurrence of TUTTilites costatus Lamarck, Schloen
baeMa, Scaphites, and SCiponoceras, and presence of Worthoceras. 

Band 10. Weakly lithified, fine-grained, calcareous quartz sandstones with minor 
amoWlts of glauoonite. A specimen of Inoce1'amus labtatus Zabiatus (Schlotheim) 
(identified :t;Iy Docent K. A. Troger) was found some 10 m above the top of ' the 
Band 9. 

AMMONITE ASSEMBLAGE 

The assemblage includes species of ,wide geographic distributiont in
dicative of the Low,er and -Middle Cenomanian (cf. Text-fig. 12). It is pil'e
dominated by the genus Schloenbachia, 'very common in the' I and 11 
faunal horizons. Representatives of the genera SchZoenbachia and Hypho
plites account fOO" more than a half of the assemblage in the I ' faunal 
horizon (Bands 3-4). In the II faunal horizon (Bands 7-9), TuTrllites 
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cost4tus Lamarck and Schloenbachia are more or less equally abundant 
and account Jointly far 70--8Ot/. of the total number of ammonite speci
mens. The species Schloenbachia varians (J. Sowerby) ranges up into the 
Middle Cenomanian in the Sullu-kapy section (cf. Text-fig. 12), as it is 
also the case ID the Hoppenstedt quar;ry and the Southwestern Crimea 
Highland. The abundance of Schloenbachia and Hyphoplites are indica
tive of Boteal affinitlies 'of the ammonite fau·na. It is therefore noteworthy 

LOWER TURONIAN (I. LA.IATUS ZONE) 

NO FOSSILS 

IIfIPERMCWr AL8IAH OR 7LOWERMOST CSIOMA&UI 

NO FOSSILS 

Fig. 12. ·Distribution of Ceno~anian ammonites in. the Sullu-kapy section, Mangy
shlak {general profile after: Zhelezko, unpublished data); explanations as for 

. Text-fig. 2 . 
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that the assemblage mcludes also a. few Mediterranean pJacenticeratids 
of the genus Karamaites and heteromorphs of the genus ; W O'I'thocertis; 
mareoverr tbe Middle Cenomanian strata of the Sullu-kapy section: con
tain lobs of specimens attributable to Scaphites basseae Collignon, which 
species was thus far widely known from Madagascar ·and North Africa 
.but not from Mid-Asia. 

ST~TIGRAPHY 

The lower bmmdary ·of the Ceno~n is marked in ·the SulIu-kapy 
section by the first a.ppearance of the · genera Schloenbachia, Mantellice:" 
ras, and Hyphbplites at the base of the Band 3. This· boundary· may actu
ally lie within the Lower Cenomanian, as indicated by the co~occurre.nce 
·of such Lower Cenomanian species as Mantelliceras tuberculatum (Man
tell), M. mantelli (J. Sowerby), M. saxbii (Sharpe); ·"M." aumalense (Co
quand), and "M." suzannae (Pervinquiere), with taxa recorded both in 
the uppermost Albian and the Lower Cenomaniari, viz. Hyphoplites JaZ
catus interpolatus Wright & W,riight, H. falcatu8 aurO'l'a Wright & 
Wright, H. campichei campichei Spath, H. cClmpichei densecostatu8 Renz, 
H. pyl0f'U8 Wright & Wright. This Undermines Trifonov & BUTago's(1960, 
p."71) assertian that the AlbianlCenomanian boundary is to be traced at 
the base of the Band 1, that is at the f.irst appearance of fer.rugineous:" 
-siliceous concretions, which assertion follows from purely litho logical 
premises and an assumption that non-fossiliferous concretions are to ·be 
attributed to the same stage as the overlying ammonite-bearing ones. 
No ammonites have been found in ·the Bands 5--6 but nevertheless, those 
strata are here assigned to the Lower Cen.omanian because of their po
sition in the section (cf. Text-f.ig. 12). The lower boundary of the Middle 
Cenomanian .is marked ·by the mass appearance ·of Turrilites costatuB La
marck a·rid Scaphites basseae Collignon with the genera Mantelliceras 
and Hyphoplites being absent; it is at the base of the Ba~d 7. The Middle 
Cen.omanian ammon,ite assemblage is dominated by l'urrilites costatus 
Lamarck and the schloenbachiids, which · suggests that those strata (II 
faunal horizon or Bands 7-9) represent only the Tuil'rilites costatus Z0-
ne. This supposition is corroborated by the absence of Turrilites acutu8 
Passy, laTge-sized representa.1liveS of the genus Acanthoceras, and Caly
coceras of the newboldi group (cf. Kennedy & Juignet 1975, JU'ignet & 
Kennedy 1976, Kennedy & Ha.ncock 1976). One may· claim that a .strati
graphic gap is associated with the concretion bed (Band. 9) and the omis
sioll suriaces at its bottom and top. That gap comprising the middle to 
upper Middle Cenomanian and .possIbly also a part of the Upper Ceno
manian is ~ecogniza'ble all over the western M8.ngyshlak (northern and 
southern Aktau Chains);. its stratigraphic range is indicated by the ab
sence from that area of any doubtless paleontologic evidence fOil' strata 
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of younger age than· the Turrilites costatus Zone (cf. Trifonov & Burago 
1960, Trifonov & Vasilenko 19,63, Schmidt & at. 1973). 

The sandstones of the lower pari of .the Band 10 are arbitrarily 
assigned to the Upper Cenomaman; the lower boundary of the latter 
substage cannot ,be recognized due to the lack of any macrofossil re
mains (cf. Text-fig. 12). The Cenomanian/Turonian boundary is traced 
at the first appearance of inoceramus labiatus labi!ltus (Schlotheim), some 
10 m above the base of the Band 10. P.reviously, that boundary was 
traced at the top of the Band 10 (cf. TrifOnov & Burago 1960, p. 71) 
which e~oeeds 20 m in thickness, but the recent :£inding of the index 
inoce:ramid species by Professor D. P. Naidin has permitted its more 
precise recognition. 

The strata overlying ID the Sullu-kapy sectio.n the paleontologically 
documented Middle Cenomanioo and underlymg the In.oceramus labiatus 
Zone a:re non-fossiliferous. The geological situation is exactly like in the 
Hoppenstedt quarry and the Southwestern Crimea Highland {cf. Text
-figs 2 and 6); furthermore, the phenomenon is independent of facies,' 
as it OCCUl'B in ma;rly~bonate deposits· as well as in sandy ones .. 

Schmidt & al. (1973) subdivlded. the Cenomanian of Mangysblak into 
. two substages (cf, Table 1). In that subdivision, the base of the Lower 

Cenomanian .is .mat'lked by the appeaTance of Schtoenbachia varians ,(J. 
Sowerby) 'and Inoceramus crippsi Mantell, as in other regions,. ~d the 
substage is subdivided .into two zones caUedl8S the Arul'1ogues of . the 
Neohi'bOlites ultimus and Mantellic6ras mantelli Zones; the zones are 
'claimed to ,be correlatable w.ith theiT equivalents in the Kopet-Dag. The 
present authcxr is of the opinion that the avalla;ble paleontologioal evi
dence is insufficient to .permit an unequivocal defurition of the bounqary 
between' th~ twO zones, which makes the proposed OOl'relatian precarious 
(this ,is -why it is marked by a dashed line . .in Table 1 of the present 
paper). According to Schmidi & al. (1973), the Lower/Upper. Cenoma~ 
nian boundary is. associated with a stratigra·phic gap comprising the 
lowermost part: of their Upper Cen:omaniari. Co.n.Sequently, such un
doubtedly Middle C~nomanian species as Euomphaloceras cunningtoni 
(Sharpe), 'Acanthoceras rhotomagense '(Brongniart), and TtirriZites costa- . 

,tus Lamarek first appear in Mangyshlak above the lower boundary of 
the Turrilites oOBtatlis Zone as meant in the ,present paper (cf. ·Table 1). 
The CenomanianJTuronian boundary is documented there by several 
findin~ of Inoceramus labiatus (Schlotheim). 

KOPET....nA.G 

The ·Cenomani-an· is represented by clastics (claystones;. 'siltstdnes, 
sands, ~d sandstoneS) of 100-700 m ID thickness in the Kopet-Dag, 
which range makes up a prolongatio.n of the Caucasus. The Cenomanian 
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strata contain ammonites whi-ch are most commonly known from north
western Europe, as well. The ammonite assemblage shows a 'areal aff.i
nities with representatives of the genera Hyphoplite$ and Schloenbachia 
being dominant forms in the Lower, and Lower to middle Middle. Ceno- . 
manian, respectively (cf. Atabekyan 1960, 1961; Manija 1974). 

STRATIGRAPHY 

Atabekyan (1961) divided the Cenomanian of the Kopet .. Dag . into 
two substagesj the lower one including the Beds with Neohibolites 'Ulti
m'Us and the Mantelli-ceras mantelli Zone; and the upper one further 
subdivided into the Euomphaloceras euompbalum and Acanthoceras rho
tomagense Zones. The Albian passes continuously into the Cenomanian, 
the mtersta.ge boundary being marked by the :firSt appearance of Schloen
bachia vaTians (J. Sowerby) and its wrieties a·nd Neohibolites 'Ultim'Us 
(d'Or.bigny) . (see Atabekyan 1961, Fig. 3; Manija 1974, Fig. 2). In the 
upper part. of the Lower Cenomanian: of Atabekyan, Schloenbachia co'u
pei ('Bro:ngniarl) appears ID addition. to S. varians, as well as numerous 
representatives of the genera Hyphoplites ~nd MantelliceTas. This is the 
M'8lltellioCel'aS mantelli Zone of Atabekyan, more or less equivalent to the 
Mantelliceras ex gr. dixoni ZOne of northwestern Europe. The inter
relationship of the two zones amnat be recognized lOOre precisely be
cause only the upper ·bound!ary .. of the Mamell:iJcerasmanteUi Zone of 
Atabekyan js well de~ined in the Kopet-Dag, as it .is indicaOOd by the 
stratigraphic distribution of a'mmonites in the sectians investigated by 
Atabekyan (1961). . 

The Mantelliceras mantel.lilEuompha:Loceras euomphalum Zone boun
dary of Atabekyan is isochronous with the Maintelliceras ex gr~ dixonil 
lTuuilites costatus Zone boundary of northwestern Europe (cf. Table 1 
in the present paper). In fact, the Lower Cenomanian genera MarieIIa, 
Mantelliceras, and Hyphoplite8 disappear at that boundary' replaced with 
the a'canthoceratids, viz. . Euomphaloceras of the inerme group md 
?Acanthoceras confus'Um (Oueranger) [? = A. hippocastan'Uffl. Sow. of 
Atabekyan (1961), and Manija {1974)], and T'Urrilites costatus Lamarck. 
The above list of the ammonite taxa of the Euomphaloceras euomphalum 
Zone o£ Atabeikyan indicates that the zqne dB equivalent to · the TUlTilites 
oostatus and T. acutus Zones .of northwester.n Europe (cf. Table 1). Ma
nija (1974) further subdivided the Euomphaloceras euomphalum Zone of 
Atabekyan into the Karamaites grossouvre1 and tMesogau<lryceras fepto
nema Submnes. However, these are only local biosu-atigrapbic units; 
they are insufficiently documented paleontologlcally, and the index 
species' are known also from the Lower Cenomanian outside the Kopet
-Dag. 

The lower boundary !)f the Acanthoceras rhotomagense Zone of Ata-
1Jekyan,· llW"kedby the . oo-occurrence of Acanthoceras of the rhotoma-
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gense group arid. Acanthoceras cf. jukesbrownei Spath, is more or less 
eqUivalent to the base of the Acanthoceras jukesbrownei Zone of norlh
western Europe ·(cf. Table 1). ID turn, the upper boundary of thilt zone 
is marked by the base of the phosphorite ·hoIizon with Actinocamax ple
nus (Bla.inville), the latte!" horizon being attributed by Atabekyan (1961) 
to the Lower Turonlan. It is however to be noted that Actinocamax ple
nus (Blainville) occurs in the Kopet-Dag (see Atabekyan 1961, pp. 78 and 
81; Dzhaborov & al. 1970) below the first appeara·nee of Inoceramus la
oiatus (Schlotheim) and hence, strarfla oontaining that belemnite species 
are to be assigned to the Cenomanian . .instead of the Lower Turonian. 
Under .such meaning; the AC8IIlthoceras rhotomagense Zone of Atabekyan · 
is equivalent to the upper Middle Cenomanian and the whole Upper Ce
nomanian in the tripartite, European subdivision of the stage (cf. Table 1). 

As demonstrated by Manija (1974), the sa,ndy' deposits ranging from 
10 to 66 m in thickness, overlying the strata with last aoonth()Ceratids 
noted by Atalbekyan (1961) and underlying strata with first specimens 
of Actinocamax plenus (Blainville), contain an ammOnite assemblage 
including Protacanthoceras kopetciagensis Manija, P. bunburianum 
(Shai"'pe), Calycoceras' bathyomphalum (Kossmat), C. cf. bruni (Fabre), 
and Worlhoceras vermiculum (Sh\lIIW'd) .[= W. rochatianum (Orb.) of 
Manija (1974)] amoilg · others. Those ·strata were recognized by Manija 
(1974) for the Protacanthoceras kopetdagensis Zone. · When that zone is 
·expanded upwardS to linclude also the strata with Actinocamax· plenus 
(BlainviUe), as it is advoca·ted by the pi"e6ent author, .it becomes equi
valent to the upper part of the ·Eucalycoceras pentagonum Zone and the 
whole Sciponoceras gracile Zone of northwestern Europe (Table 1). One 
should however keep in mind that 'submariJne non-depositional and/or 
erosional surfaces aTe commonly associated with the CenomanillDlTuro
man boundary in the Kopet-D~g, which !t"e8u1ts in a reduction 1n thick
ness of the Inoceramus labiatus Zone (cf.· Atabekyan 1961, Text-fig. 6). 

SYSTEMATIC DESCRIPTION OF THE .AMMONITES 

The irnvestigated oollectd.on includes over 3,000 ammonite specimens, 
a thousand of which were biometrically studied. The ammonite-tbearing 
localities are spread over some 3,200 km .j,n distance, :in platform as well 
as in Alpine geosynclinal areas. This ·is advantageous because a recOgni
tion of intmspecific variability is aHowed over va!l'd.ous facies belts or 
even zoogeographic pro\'inces. . 

The accepted systematic arrangement of btgh-raok taxa (down to 
the familial le~l) follows Wright (11957), bUt with Some more or less 
important modifications introduced by Kullmann & Wiedmann (1970) 
and Wiedmann. (1972). In general, high-.rank taxa are not commented in 
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the present paper, whereas genera arid subgenera usually a:re provided 
w!i'h short remarks. 

Sexual dimorphism has been recognized only in very well and com
pletely preserved - specimens including representatives of the genera 
Sciponoceras Hy-att, Scaphites - Parkinson, and Puzosia Bayle; among 
others. In those- cases, the description takes both micro- and macroconchs 
into account, and the two morphotypes are ascribed to a single species 
(cf. ·Makowski 1962a, b). 

The genus Schloenbachia Neumayr (over 1,000 specimens in the col
lection) - is dealt with in less detail ~han the others (only species lists 
are given for particulai' localities) becatise it is going to be monographed 
by Dr. J. M. Han·cock (IGng's College, London). 

For most -of the investigated species the followIng measurements are given: 

D - shell diameter, in mm; 
Wh - whorl height, as percent proportion 01 diameter; 
Wb - whorl'bread.ta (or thickness), as percent proportlozi Of diameter; 
U - umbWcal: . breadth, aB percent proportion 01 diameter; 
~ - rib number per . whorl (where only a · whorl- fragment 18 cODll1dered, tbia is pointed 

out In parentheseS); 
~p - primary ribs; 
BB - secondary ribs. 

Biometry for WorthocerQs and Scaphites is as follows: 

D - the greatest diameter of complete specimen (~ft and. hook), 1n mm; 
Wb - m8ldlllum breadth (or tblck_> Of lIbaft ~d book, in mm; 
d - diameter of spiral portiOn, in mm; 
wh - whorl height, as percent proportion Of diameter (d); 
wb - whorl breadth (or tb1ckn_), as percent proportion of diameter (d); 
u - umb111eal breadth, 81 percent proportion of diameter (et). 

The measurement exacticude is 1 percent in large-sized specimens, and 0,1 
percent in small-sized ones. 

The investigated ammonites from GDR (Subhercynian Cretaceous 
and Saxony) are stored at the museum of the Bergakaderoie Freiberg, 
GDR; the rema·inder of the collection is housed at the Institute of Geo
logy of the Warsaw University. 

Class CEPHALOPODA Cuvier, 1797 
Subclass AMMONOIDEA Zittel, 1884 

Order Phylloeeratida Arkell, 1950 
Superfamily Phylloeerataooae Zittel, 1884 

Family Phylloeeratidae Zittel; 1884 
Subfamily Phylloceratinae Zitte1, 1884 

_ Genus PHYLLOCERAS Suess, l865 
Subgenus HYPOPHYLLOCERAS SaIrel.d, 1924 

(Type species: PhyZloceras cmoense Stanton, 1895) 

Ge1l8'ol '8_'''B. - The ,enus PhI/UGC8,.. Suea and ita subaener& are characterized 
concisely and. ccimprehenlively _ bY Wledmann (1", b, l"';- Wl.ed.maun '" Dienl •• In 
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the investigated collection the subgenus HypophyUocera. SaUeld III represented bJ' Qnly 
a few specimens derived chiefly from the geoiyncUnal areas. except for a .lIin8le speolinen 
of Ph. (H.) .. re.(teRM cf. tantt Pervtnquthe .[= Ph. (H.) .erentenae .ereattena .. PerVlnqU1ere 
of MarcinoWBki 1974,. p. 18'1] found in the platform ~_. 

Occu1"1'ence. - The Bubgenus HypophyUocert18 BaHeld BboWII a world-wide dJIItr1butlon. 
being common in the lIIedlterranean and infrequent in the Boreal Realm and the Western 
Tnterior of North America. lit ranges from the Valanginla,n to lIIaastrichtlan. 

Phylloc~ras (Hypophyll.oceras) seresitense seresitense Pervilnquie.re, 1907 
(PI. 1, Fig. 1) 

1911'1. .Ph. VeUedae var. Sere8'ten8ts; pervinqUl.6re. p. 51. 
1110. PhIlUocerlU VeUedae l\I1chelln, var. Sereattensia Pervlnqul6re; Pervinqul6re. p. I. Tat

-fig. J. PI. 1. :Ftgs l-a. 
19l18. HyporbuUte8 8ereattensia Pervinqu16re var. raynauciiensia novo var.; GolUgnon. ' pp. 

16-17. PI. to Fig. 1. 
1118c. NeophyUocltrlU aereattenae (Pervinqul6re); lIIatsumoto. pp ........ TexWtg. 3. PL ' Do 

Fip ~. 
1982a: HypophyUocera8 8ereatten8e (pervlnq.); Wiedmann. pp. 2419-1110 and _. P'l. 18. ll'ig. 1. 
1118Jb. HypophJlUoCera8 .ereattenae 8eresitenae (Perv.); Wiedmann. pp. ID-14141, Teu-flg. 8. 

PI. 8. Figs l-z.. 
1984. ' Ph. (H.) Bereattense .erentenee Perv.; Wiedmann, pp. DI-3U. Teu-flg. 52. PL 15. Fig. 4, 

and Pi. 21, ng. 1 {cum IJIn.l. 
'non W14. PhyUoccwaa (1JiIPOPhylZoC8rt18) "re.Usnae .ereattenae pervinqui6re, 1Il0'l'; lIIarci

noWllki. pp. 187-188. Pi. 31. Fig. J .[-Ph. (H.) .ereattenBe cf. tcmU perV1nqu16re]. 
19'1l1. PhJlUocera. (HypOphllllocer48) .ereattenae Pervinqult\re: Kennedy, p. D. PL 3. Fig. 3. 
19'I'1a. Ph1lt1ocer4. (HypophIlUocer4B) Bermt8flBe sereattenae pervinqui6re; Kennedy a. KUnger. 

pp. 3841-385, PL to 11'11. Cl, PL Cl, FIg. to PL 7. Fig. 4. and PL 9. 

Material: Rela,tlvely well preserved lpecimen with fragmentarlly dlllcernlble lutural line, 
No. 115.4IS4. 

Table 3 

Sp~c1men 0 Wh <wb U Wb 

No. % % % Wh 
mm 

115.4954 38.7 60 39 6 0.65 

Remarks. - The flat, subparallel whorl flanks and the narrow and deep 
umbilicus make the in~tigated specimen very close to PhllUoceras (HlIPOP]&lIUO
ceras) seresitense ser.esitense Pervinquia'e (cf. Wiedmann 1962b. p. 142; Wiedmann 
1964, !p. 221; Wiedmann & Diem 1968, p. 26). 

The specimen described previously by the present author (Marcinowsld 1974, 
Pl 31. Fig: 2) under the name Ph. (H.) sereBitense 8eresitense Pervinqu~re is' to be 
assigned to Ph. (H.) seresitense cl. tanit ,Pervd.nquiere because its umbilical breadth 
approximates 100/. Of the shell diameter (cf. Kennedy &, Klinger 1977a, p. 365). Its 
identification , remains" however tentative because the specimen includes only the 
inner whorls which are wider {Wb.: Wh ... 0.86) than usually in the latter sub-
species. ' 

Occurrence. - Lower Cenomanian. MOU Station P= section at the Field Sta
tion of the Moscow University at the northern slope of the Mt~ Selbukhra, section 
4 in Text-fig. 51. Band lV-1 (Bed 1). Crimea (cf. Text-fig. 6). , 

The subsPecies PhllUoceras (H1I1JOphyUoceras) seresite,nse seresitense Pervin
quiere has ~n recorded in the Upper Aptian of Ma,llorca Island,and in ~he Albian 
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to Cenomanian of southern France, Switzerland, northern 'Spain, S8Il'dinia, 'l1unisia. 
Algeria, Madagascar, the Zululand, southern India, and Alasca. 

Phylloceras (HypophyZloceras) cf. seresitense tanitPervinquiere, 1907 
(PI. 1, FUg. 2) 

Material: Four flattened speclmens, Nos 9B.77:S1~ (the illUltrated one), l11.77M-J. 118.lIJa-l, 
and llB.Bla-a. 

Rema,rks. - The investigated specimens differ from the above described subo- ' 
species BeresitenBe in their more densely spaced, finer striation and especially in 
their much wider umbilicus (U=9-13.5), which makes them close to PhyUoceras 
(HypophyUoceraB) seresitenBe tanit Pervl.nquiere. However, Ithey can ·be only tenta-
tively identLfied ibe.cause of their poor Preservation state. . 

Occurrence. - Nos 93.7751-3 and 117.7757-3: Lower Cenomanian, MGU Sta
tion, Band IV-1 ~ed 1), Crimea (cf. ·Text-fig. 6); Nos 118.82a-l and 118.82a-2: 
Middle Cenomanian (along with Acanthoceras Thotomagense cf. subflexuosum 
Spath), Ajmaki, Dagestan Caucasus (cf. Text-fig. 9). 

PhyUoceras (HypophylZoceras) Sp. 

In additlon to the above described phylloceratld ·specbnenJl. the collectlon alao lncludl!ll 
10 specimens of PhyUOC4lra. (HlIpophtlUoceras) Bp. TheM are whorl .fragments or Strongly 
deformed phragmocon81 collected In the Lower to Middle Cenomanlan of the southwestern 
Crlmea HIghland and. In the MIddle Ceriomanlan at A'makl. Dagestan Caucasul. 

. Order Lytoceratida Hyatt, 1889 
Suborder Lytoc~ratiDa Hyatt, 1889 

Superfamily Tetragonitaceae Hyatt, 1900 
Family Gaudryceratidae Spath, 1927 

~emarkB. - The .ayftematic poIl~n of the famlly a.udrycera~idae and phylogenetic 
relatlo~ among the COII8tituent genera are comprehenBlvel;y dlBcUl88d by Wledmann 
(l_b, pp. 14'l-111O) and wld.ely accepted by other · autbora. Wledmann (lllab) dlstlngulalu!d 
allo the BUbfamlllell Gaudr;yceratlonae Spath, Vertebritfalae Wiedmann, and Gabbloceratinae 
Breistroffer, which sUbdlvlalon appears disputable because of the Insignificance of morpho
logical differences (ct. Cooper U'lB, Kennedy & ~nger 18'/9). 

Genus GAUDRYCERAS de Grossouvre, 1894 
(Type species: Ammonites mitis van Hauer, 1866) 

Remarks. - The genus Caudryceraa de Groaaouvre Is here meant al by Kennedy & 
Klinger (19'/9) who dlagnOlled It as follows (p. 128): 
.,Typlcally evolute, early whorls dePressed, slowly I!lI:pandlng, later whorls compreBled, 
expandJag more rapidly. Ornament conalBtl of Urae, flexuOUll or branched, fine and wire
-llke throUghout ontogeny or coarenlng and bunchlng on the outer whorL CoD8trlctlons 
are preseJIt on the Internal mould, belnI marked on the Ihell · by faint collars and de
pressions. Suture with large blflde lobes and saddles, IU8penslve lobe typically retracted, 
with several auxHlarlel". 

Kennedy & Kllnger (19'/9, p. ll18) agree with Wrlght (11111, p. UOO) and Matlumc;lto (19111b, 
pp. 13'1 and lU-la; 111811c, pp. '1Z-o-'l3) that the genera J!!feaogaud'llceraa Spath and Anal14Udru
csrll8 Shlmlzu are to be regarded _ dlBUnct taxa. ThlI contrasts to the oplnlon of Wlec!
mann (1982b, p.l. ) Who lncJud~ the latter two names to the s:rnonymy of the genus 
Gaud'llceraa de GrOB8Ouvre. . 

Three species groups can be distlngulahed In ihe considered genus, diUerent from one 
another In the nature of adult ornamentation. The Bpecles G. ste14ntnU Venzo, 1998, Which 
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Is described below, 11 representative· of the group of G. mite vonHauer, 1888 .. "where fine, 
·equal ribe are prese~t throughout ontogeny" (Kennedy & Kl1nger· lm, p. 128). 

Occurrence. - The pJlWl GClud",ceraa de GrQS80uvre Ihows a WOl'ld-wide dilltrl.bunon. 
It has been recorded in the Upper Alblan to Maastrichtian of lOuthern Europe, southern and 
northern · Africa aM Madagascar, .Asia ·(:Middle East, lIouthern India, ·Japan. Sakhal1n Island, 
and Kamchatka), North America (Alaaca, British Columbia, anet CalifOrDia), South America 
(Chile and patagoDia). New Zealand, and Antarctic and Arctic regions. 

Gaudryce'1'as stejaninii Venzo, 1936 
(PI. 1, Figs 14-17) 

19'1l1. GClud1llceras .tefantntt Venzo; Kennedy & K1inger, pp. 1»-133, PI. 1, Fig. 2, 5, 8, and 
PI. Z, Fig. 1 (cum SYfL). 

Materi4t: Five deformed mouldS. Noe 113.U (pI. 1, Fig. U), '2.7HIa (Pi. 1, Fig •. 15), 9I.481a-313 
(PI. 1, P'i" . 18), 17'.61U (pI. 1; Fig. 11), and 107.4'10-3. 

Remarks.- The specimens Nos 113.12 (Pl. 1, Fig. 14), 92.7009a (Pl I, Fig. 15), 
and 179.6755 (PL 1, Fig. 17) show fine, dense, mainly singular lirae, onset at the 
umbiiical wall and inclined forwards, but slightly bent backwards aft,er having 
passed tl.e umbilical edge. The lirae are the most conspicuous at the whod flank, 
whereas they become subdivided into several extremely fine str.iae of Vertebrites 
type in proximity of the ventro-lateral shoulder; this striation is hardly diBt:erni
ble at the ventral whorl side, as figured also by Kennedy & Klinger ·(1979, Pl 1, 
Fig. 2d-e). Three fiIie, prorsiradiate, shallow constrictions appear at a half whorl 
in the specimen No. 113.12.· The above ·described ornamentation is characteristic 
of the inner whorls (up to 35 mm in diameter) of G. stefaninii Venzo (cf. Kennedy 
& KI~er 1979, p. 133). 

The specimen No. 95.491a-2/3(Pl 1, Fig. 16) is a phragmocone (.the sutural 
line is fragmentarily preserved) at the diameter of some . 70 mm. Its lirae are more 
conspicuous than those of mare inner whorls, but their outline and nature at 
the ventral side cannot be recognized because of the poor preservation state. 
A collar-like, lirate rib occurs at the outermost part of the specimen. 

Occurrence. - Nos 95.491a-2/3 a.nd 107.491a-:-3: MIddle Cenomanian (along 
with Mesogaud1'1/ceras rarecostatus BaIa.n), Bielogorsk, Crimea; Nos 92.7009a, 113.12, 
and probably 179.6755: Middle Cenornanian, MGU Stati<!.n, Band IV-2. Crimea 
(cf • . Text-fig. 6). 

The species Gaudrt/ceras stefaninii Venzo has been reported from the Albian 
to Lower Cenomanian of Madagascar, and the Lower. to Middle Cenomanian of 
the Zululand. 

Gaud';'yceras Sp. 

Material: Deformed Whorl fngment, N .. . 814./l1li7-15. 

DescriptiOn. --: The whorl is ornamented with widel1 sP!lced, singul,ar, distinct, 
inclined forwards lirae. The lirae are fine at the umbilical wall, coarsening at the 
whorl flank and palt8ing unChanged on the rounded venter. There aze four shallow, 
indistinct, Urate constrictions (per one third of the whorl) at· the whorl flank and 
venter. 

Remarks, - The specimen diflfers from its congeners. in its widely spaced, 
distinct lirae and numerous constrictions; 
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Occurrence. - Middle Cenomanian, nor.theastern slope of the Mt .. Selbukhra, · 
Band IV-2 .(Bed 4), Crimea (cf. Text-fig. 6). 

Genus ANAGAUDRYCERAS Shiniizu, 1934 
(Type species: Ammonites sacya Forbes, 1846; subjective synonym of 

Ammonites buddha Fotbes, 1846) 

B8tJI(ITk.. - The genua Anagaud1'1/ceTu Shlm1zu differs from the above di&<:UIfIIed ,enUIII 
G4uG'lIceraB de GrOllllOuvre mostly ·In iiB 1e81 coarse Urae, especially at the adult stage&, 
IItrDllaIy proJecting on the ventei' (et. Howarth 1885, p. 35'r; Kentledy & Klinger 11l'll1, pp. 129 
and 144). . 

OccurTence. - .The genUII Anag«ud'llceraB Shimizu .JlhOWB a world-wide distribution, bav
in. been recorded in the Upper Albian to Maastrichiian · of Antarciic. regl.ODI, New Zealan4, 
southern and northern Africa and MadagUCar; Europe (France, Gft, AUBtria, Rumania, 
crimea), · ASia (Kopet-Dag, SakhaUn !.Iland, Kamchatka, southern India and Japan), · and 
North America (Alasca, ·British Columbia, California). 

Anagaudryce1"as cf. cassisianum (d'OI1bigny. 1850) 
(PI. I,Fiig. 13) 

111'18. AnagaudTJlCeraS ·cf. caSBistonum (d'Orbigny, ·1850); Cooper, pp. '11--«, Fig. lOoT. 
Material: Dlapnetieally flattened. whorl fragment, No. B8.'I'IU-I. 

DesCTiption. - The wharl is ornamented with fine, densely spaced lirae, onset 
at the umbilical wall and inclined forwardS. The lirae bifur.cate or intercalar Urae 
appear at the umbilical edge where they incline backwards to be almost rectiradiate 
at the whorl flank. There is· also a collar-like rib parallel to the lirae; it is 
hardly discernible because of a mechanical damage. 

Remarks. - The specimen is indistinguishable in ornamentation from a frag
ment of mature individual described and f~gUTed by Cooper (1978, .. PP. 65-67, 
Fig. 10J). 

Occurrence. - Mid~le Ce:p.omanian,MGU Station, B@.d IV-2 (Bed 5), ~rimea 
(cf. Text-ifig. 6). 

The form Anagaudrllceras cf. cassisian'l£m (d'Orbigny) has been recorded in 
. the uppermost Cenomanian to lowermost ·Turonian of Salinas, Angola. 

Genus MESOGAuDRYCERAS Spath, 1927 
(Type. species: Ammonites leptonema Sh8tl.'pE!, 1855) 

Bemarks. - The genua MesogaudTt/ceTa. spatb dlf:fers from Gaudryceraa de Grossouvre 
In its ·more comprelflled and Involute, finely Ura1e whorls w11hout any constrictions (Wright 
1911'1, p. LZOO; Cooper 1117B, p. 60; Kennedy & KUnger 1979, p. 121) • 

. ·OccuTTenee. - The genus· MesOQaud'llcaras Spath haa thus far been reported only from 
the Lower Cenomanlan of Greenland and southern England;· and the Middle Cellomanian 
of southern France and the SOviet Union (Crimea, Kopet-Dag). 

Mesogaudryceras leptonema (S~. 1855) 
(pl. 1. Figs 8 and lOa) 

IBA. Ammonite. leptonema, Sharpe; Sharpe, pp. 32-33, PL 14, Fi,. 3. 
18811. ,-ytoceTas (G4udrycera.) leptonema Sharp.e; . Kossmat, p. 115. 
1ftI. MasogaudTtlceraa leptonema (Sharpe); wright & Wright, .p. U. 
THIH. MesogauG;"cera8 cf. leptonema (Sharpe); Donovan, p. ». 
lBa. Gaudf1lCf/TU soCfICI (Forbes) var.; NlIidln & Sh1manSki3, .p • . 118, PL 15, Fip 4-1 (non 

Fig. 6 = lIIle,ogaudTyceras rarecostam. BRlaIi). . 
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18'7l. Muogaucirllcera. leptonema (Sharpe): Kennec1y, p. 4, PL I, I'1p lo-.u.. 
1"4. Melol1aud1'llcera. leptonema (Sharpe): Manija, p. 83. 

Material: Diagenetically fla.ttened mou1dII aDd tmpriDts, Nu. .... (pL 11, Fig. .), 15.'11". 
(Pt I, Fig. lOa), 17 •• , aDd 118.5311. 

Re'!Mrks. '- The· specimens No. 96.536 (PI. 1, iFig. 8) and N(). 85.7758a (pI. I, 
Fig. lOa) are moderately eVolute, covered with fine, sharp, and flexuous llrae 
(45 and ca 38 in numbeJ- per half whorl, respectively) which are narrower than 
the interspaces. Thus, they show characteristics typl«:al of the species. 

The . specimens attributed by Naidin & Shimanskij {1959,· p. 178, PI. 15, · Figs. 
4-5) to Anagaudrllceras saclla (F.orbes) show distinct lirae but nm constrIctions 
and hence, they are to 'be ascribed t<l M. leptonema (Sharpe). In fact, the lirae are 
hardly . discernible even in peI'lfectly preserved speclmens oaf A. sact/a (For·bes), 
which ·name is a subjective syoonym of A. buddha (Forbes), as illustrated by 
McLearn (1972), Matsumoto & al. (1972; under the name K08smateUa enigma), and 
Kennedy & Klinger (1979). 

Occurrence. - Nos 96.536, 97.536, and 98.536: Middle Cenomaman, Bielogorsk, 
Crimea; No: 85.7758a: Middle CenomaDian, southem slope of the Mt. Sel'bukhra 
(=section 3 in Text-fig. 5), Band V (lower ·part), Crimea (cf. Text-fig. 6). 

The species MelogaudryceT'as leptonema (Shar·pe) has been recorded in the 
Cenomanian of England, supposedly Lower Cenomanian <If eastern Greenland, 
and Middle Cenoma.nian oaf France and the Soviet Union {Kopet-Dag). 

Mesogaud'f'1JceTaS raTecoBtatus Balan, 1979 
.(pI. I, Figs 9, lOb, and lli-12) 

11159. Gaudrllcer4S 84CJ14 (Forbes) VIII'.; ·Naf& &. ShfmaJlllldj, p. 1'18, PI. 11, J'1g. • [.non. 
Figs f-li - [lIIleaogaud1'llcera. l4Iptonema (Sharpe)}. 

19'111. Meaogaud'llceraa rarecoatatua Balan, IP. nov.; Balan. pp. to-41, pL 2. 

Material: Diagenetically deformed moUlds andlmpriDtI, NOlI 18IU/171 (pL 1, Fir. B), IS.170b 
(PL 1, ' Fig. lOb), /H,"1D.-1 (P1. 1. J'1g. 11). ..11" (PL ·1, 1'1& 12), II.fCIZ1-1a. U.IWi-15, , .... 14-4,· 
B44.4Ila--4, lOIl.17$S-8, 10.1.77""', 10fl ..... , aDCl probably 1/15.77""'. 

RemaT'ks. - The investigated specimens differ from their clo'le relativE's 
attributable to MelogaudT1lce1'48 leptonema (Sharpe) (cf. Kennedy 1971, Pl I, 
Fig . .10) in their coarser and :much less densely spaced lirae, the number of which 
per whorl may be twroe smaller than in the latter species (cf. Pl 1, Fig. 11). This 
is also the case with the specimen mis1dentified by Na1din & Shimanskij (1959, 
PL 15, Fig. 6) as AnagaudT'1Iceras BrlqJa (Forbes) = A. buddha (Forbes). The 
ornamentation 1s diagenetically destT'oyed, and h~ce the ~ae are relatively 
indistinct, in the specimen No. 100.5071 (Pl I, Flg. 9). The investigated specimens 
are entirely ~istent with MesoQaudT'1ICeras raT'eCoBtatus as diagnosed by Balan 
(1979, pp. 40-41). There are no more than 57 distinct and widely spaced lirae per 
whO!l'I in M. rarec08tatuI, whereas the number of. lI.rae per whorl· approximates 
80 in M. Zeptonema. The specimens illustrated by Naidin & Shimanskij (1959, Pl 
15, Figs 4-5) and included by ,Balan (1979) to . the synonymy of M. rarecostatus 
are rather finely and densely , !irate (they show much more than 57 lirae per 
whorl), which makes them close to M. leptonema rather than to the species under 
discussion. 

Occurrence. - Nos 84.491a-4, 844.491a-4, 94.491a-1: Middle Cenomanian; 
Bielogorsk, Crimea; Nos 82.6027-1a. 83.6027~15; 102.7755-8, 103.7755-8: Middle 
Cenomanian, MGU Station and southern slope of the Mt. Selbukhra, Band IV-2 
(Bed 4), CTimea; No. l05.7156--6: Middle Cenomanian, MGU Station, Band IV-2 
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(Bed 5), Crimea; Nos 85.7758b and 99.9145: Mlddle Cenomanian, southern siope 
of ,the Mt. Selbukhra, Band V (lower part), Cr.iDlea (et. Text-fig. 6); No. 100.5071: 
Cenomanian, marls high in the Mender ravine, Crimea; No. 109.9090: Cenomanian, 
Bel'bek ;river at Kuybyshevo, southwestern Crimea Highland. 

The species MesogaudTtlCeTaS TaTecost~tus Balan has thus far been reported 
only from the Cenomanlan of the southwestern Crimea Hlghland where it seems 
to be confined . to the Middle Cenomanlan, as is t~e case also with M. leptonema 
(Sharpe). 

Genus ZELANDITES MarshaM, 1e26 
(Type species: Zelandites kaiparaensis MarshaU, 1926) 

1181l'l4rJu. - The genus Ze&4ndUa. Marlhall resembles lIIasogaud"llceraa Spath In Its 
involute shell with high arched venter at the adult stacel, but It dlUers from the. latter 
In Its much finer or even absent lirae, smaller-81zed adult shell, and the prelence of 
cOlllltrlctIona. 

OccutTetaea. - The genua Ze&4ndUea Karlhall BhoWl! a world-wide distrIbution, having 
been recot'ded · In the LoWer AIblan to Lower Maaitrtchtian of southern EurOpe (northern 
Spain. southern France, the Balearill. Sardinia, Crimea), northern and louthern Africa and 
Madagucar. Alia (Kopet-Dag, southern IIndia. .Tapan), North Amerlea (Alalca, Brltlah 
ColumbIa. California). SOuth Amerl.ce (ChIle), and New Zealand. 

ZeZandites 'dozei r.Q.ozei I(Fallot, 1885) 
(Pl. 1, Figs 5-7) 

1lI0II. Gaud"llcera. Dozlri Fallot Bp.; .,Tacob, pp. 1&-17, PL I, Fig. 12. 
1110. LytoC4l1'a. (Gaud"llcera.) DO%8' Fallot: 'Pervlnqul6re; pp. 14-'-111, PL I, Ftga ~1-17 (fnon 
Fig. dB - Z8&andit8. 00%8' .chroed8ri Wiedmann). 
111'l11. Gaud'llceraa (Ze&andtte.) dom dout (Fallot, 1881): Scholz, pp. 11-113, Tell:t-fig. 14, 
Pl. 10, Figs 1---4. 

Materia': Moderately preserved moUld., Nos IH.11IU-fI (Pl. 1. I'll. I), 10J.ll'4-1 (pI. I, 
Fig. 8), l1l4.1II08-94 (PI. I, FIg. 7), and 87.0lfHI-1. 

Table 4 

Specimen 0 Wh Wb U Wb 
No, % % % wh mm 

.101.2144-1 16.3 37 39 

105.7751-6 15.7 41 32 34 0.78 

184.6008-9a 20.0 42 35 

~emaTks. - The investigated specimens are consistent with the descriptions 
and illustrations referred to in the synonymy, except for their shallow and poorly 
developed constr[ctions, hardly dlS1Cernible in the photos. It is however to be 

. noted that not all individuals of Zelandites dozei (Fallot) show well developed 
constrictions (et. Jacob 1908, Pt 2, !Fig. 12;Perv1nqui~e 1910, ,PL I, Fig. 17). This 
fs also the case with· Z. ~iensiB (Kossmat), some individuals of Wblch show no 
constrictions (cf. iKossmat 1895, PI. 18, Fig. 1; Kennedy & Klinger 1979, PL 14, 
Fig. 4), while others display indistinct constrictions (cf. Col1ignon 1963. pp. 2G-21 , 
pt 249, Fig. 1066). The species Z. dozet difien from Z. odiensis first of all in 
its much wider umbilicus (U = 34-390/0 and 17-2f11/e, respectively). 
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The subspecies Z. dozei schroederi WiednJ8nn (1 962b, pp. 161...-J.63, Text-figs 
18-20, ,PL 8,Figs12-13, _and PI. 13,Figs 3-4) _shows whorls triangular in 
cross sectl.on; covered_ with fine but distinct, radial lirae which -disappear at the 
subadult stages. In turn, the whorls are_ ovate in cross section in Z. _dozet q,ozei 
(Fallot). 

OccurTence. - Nos 101.2144-1, 106.7751-6, 184.6008-9a: Lower Cenomanian, 
MGU Station, Band IV-l (Bed 1), Crimea;- :No. 87.9106-1: Lower Cenomanian,Mt. 
Kremennaya, Band 111 ~uppermost part), Crimea (cf. Text-fig. 6). 

The species Zelandites dozet (Fallot) -has been recorded in the Albian to 
Cenomanian of Spain, -France, Sardinia, Hungary, Algeria, Madagascar, and Japan. 

Family Tetragonitidae Hyatt, 1900 

~mark •• -- The fam11y Tetra~t1dae Hyatt IJicludeB the genera TetragonUe. -KOBBJII.at, 
Carintte. W1edmann, Bagh4Umte. Wr1gllt 8. Matsumoto. and P.eudophIlUUe. Kossm&t. .the 
first two of which occur_also In the Cenomanlan Of Crimea and Dageetan Caueaaus. The 
tetragonltidi evolved. during the Aptlan from the GaudryceraUdae via EogaUd7llceras (Eo~atTO
gonttea). They are conservative In Ihell ornamentation (UBUally the ah8ll ill smoOth) but 
progressive in their -. hexalobate ilutural line (ELU2US-SUtIa>. - -

Genus TETRAGONITES Kossmat, 1895 
(Type species: Ammonites timotheanus Pictet, 18-t8) 

Remark •• - The ByBtematf,c position of the genuI TatTagonitea KOIIII!D.at, _and eepeclaUy 
of its Albian to Cenomanlan representatives, is comprehtm!Jively. dilcu~d _by Wiedmann 
(l912b, Im) and Kenned.3' &r Klin,er (11'1'7b). In the invelt1,ated. collecUon the genus lB 
represented by a few diageneUcally deformed moulds with unprele1'ved sutural line; hence 
unidentifiable to the II)eCIf1c level, derived from the Cenomanian of crimell ~ Dageltall 
Caucasus. - - - --- -

OClmTTence. - The ,enus Tet,.agoniteB KOIIIDDat lhoWl a world-wide diltribution, ranging 
from the Upper Aptian to MilBBtrichUan. According to Wtedmartn (1tm, p. -812), the- ./Uti"n 
to Cenomanlan sped. of the ,enus were spreading out from three evolutionary centers 
(West European TethYl, Madagascar, and North American Pacific Trough), and the climate 
could not be the main controlling factor in their dilltribution. 

Tetrogonites Bp. 
(PI. 1, ngs 3-4) 

Mllteriat:· Two moulds, Nos '10.'1'Iu--t (PL I, Fig. 3) and '11.'1'1u--e (PI. I, Fig_ 4). 

Remarks. - Constructions are lacking in the specimen No. 70.7754-9 (PI. 1. 
Fig. 3) which seems to show whorls ovate in cross section. These characteristics 
make that specimen close to the group of 'I'etTagonites ;urtnianus (Pictet) (cf.· 
Wiedmann 1973, p. 590). 

The other specimen shows fine but distinct constrictions and whorls suppoSedly 
trapezoidal in cross section (Pl. 1, Fig. 4), which characteristics make it close to 
Tetragonites -stLbtimotheanus Wiedma-nn (cf. Wie-dmann 1973, pp. 590 and: 592-595; 
Kennedy &: Klinger 197'1b, pp. 156-162). -

Occurrence. - Middle Cenomanian, MGUStation, Band IV -2 (Bed 3), Crimea 
(cf. Text-fig. 6). 

The investigated coUection includes alBo three other specimens pouibly- attributable 
to the genus Tetragonttss KOBIIDlat, which cannot be even tentatively -B.IIII4Jned to an,:: species 
group becaule et thdr very poor preservation state. One of these lpeclmens _ wu cqll.ected 
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'n the Middle cenomanian at Ajmald, Da&e&tan Caueuut; the other. In ;;be Lower 
cenomanian at the right border of Bodrak river at Trudolubovka. CrImea (cl. Te:tet-fll. 118). 

·Genus CARINITES Wie'dmann, 1973 
.('ryi>e'Species: Tetragcmites spatht Faibl'e, 1940) 

Remar1ci. - WledmaDn (1.1173, p. 8119) erected this genus for tetragonlticil · "with IUb
rectangular whorl cross section, numeroua ·and Irregularly spaCed, but ·pera18tent constdciiioDI 
and feeble ventral keel". However, KeDDedy &. Klinger (U'I'1b, p. 111) noted a limilar keel 
also in· other tetragOnitida and suggested that tbis la a rallied liphonal area U80clateci 
with the siJlhuncle; hence, they considered the name C4rinUes Wledmann al a synonym 
of TetTagonUe. KOIBIlUlt. 

The present author" . collection includes tetragonltid lpecimens with a week keel in 
the ullddle of the ventral whorl aide, while there il no luch keel In IlmUarly sized 
representatives of the genua Tetragonftes derived from the lame bed [MGU Station, Band' 
IV-I (Bed 3), crimea). Th1I il why the genus Carinttes Wied_ la here accepted in Iplte 
of the reservations put forth by Kennedy &. Klinger (U'I'1b). 
- Occurrence. - The genus Caril'ritQ W1edmann hu thus far been reported from the 
Lower to lII1ddle Cenomanlan of southern France, and the M1ddle cenomanlan of Crimea 
and Dageatan C8uc.ua. . 

Carinites sp. 

Material: Two specimens leas than M mm In diameter, Nos IU.lV-I and 118a.BJ4. 

Description. - The specimen No. Zll.lV-2. shows whorls wide subrecta.ngular 
. in cross section, with rOlUlded ventro-lateral shoulders, a-nd a little convex venter 

with indistinct, obtuse keel ·,iIi the middle. There Is a single very feeble constric
tion at the whorl flank, considerably lncltned forwards at the venter. . .. .. 

The other specimen shows no constrictions, and diaplays whorls subrectangular 
but more compressed in cross section, with more convex venter and better 
developed keel than in . the former specimen. The absence of constrictions is 
suggestive of the specimen representing on1y inner whorls of a phragmocone 

. (cf. Wiedmann 1973, p. 609). 
Occurrence . ....:.. No. Zll.IV-2: Middle Cenomanian, MGU Station, Band IV-Z 

(Bed 3), Crimea (cf. Text-fig. 6); No. 118a.8Za: Middle Oen<manian, Ajmaki, Dage
stan Caucasus {cf. Text-fig. 9) • 

. Sub~rder Ancyioeeratina Wiedmann, 1966 
Superfam.ily An,eyiocerataceae Meek. 1876 

Family Ptychoceratidae Meek, 1876 
Genus WORTHOCERAS AdkinB. 1928 

(Type speci'eS: Macroscaphites pl4tydorsus Scott, 1924) 

Bemarrc.. - The present author follow. Wiedmann (1885) In · alllgnlng the genuI 
Worthocera. Adklns to the :famUy ptychoceraUdae Meek, lnateacl of the Scapbitidae Meek· 
as advocated by 'Wright (11B1. 111'l8) BDd Henderaon (lft3). 

Occurrence. - The genus Worthocer41 A4kiII8 has been J'8C(Kded In the l1p);ier Alb1aD 
to Turonlan of the United States (Tezaa and Kanaaa), the Turonian of I'rance, the 
CenolD8Jllan of England, CZeChoslovakia, the SOViet Union (crimea. MaDll)'Bhlak, Kopet-Dag), 
and Madagascar, and poaalbly .the Upper Alblan of New Zealand. 

Worthoceras rochatianum (d~Orbigny, 1847) 
{Pit'. 2, Figs 1-4 and 7-9) 

18'1'2'. Bcaphtte. ~.ch4~an~'.- . Sow.:. FritBl;h, pp. 41....,.a. Pl. 13,Flga 1-2. 
1811. Bcaphttl' Rochattanu., D'Drb.:· I'ri!!, pp. ID-11, Ftg. H. 



248 BYSZAKD lIlABCINOWSlCl 

1_. lIIacroscapMtes Bochattanus d'OrbigDy; Co1lignon, pp. 11'1-68, Text-fig. 31,: Pl. 'r, Fill 
"'10 .. 

1985. Worihoceras rochatianum (d'Orblgny); Wledmann, p. GII. Text-tig. 10d, PI. 110, Figa t-6. 
non -1874. Whorthocems rocha.tt4nu. (d'OrbignJ'. l8«'l); ManUa,. .pp. 1M-155, Text-fig. 43, 

PL 11, Figs ..... [-Worihoceras v811ntculum (Shumard»). 
1>fateticll: Nine -well- preserved. ferrugl.neous-sWceous moulds of fragments of the spiral 
portion and ahaft or maft and hook, aDd one complete specimen; Naa: 1l.W.1I (PI. 2, Fig. I), 

. 1l.W.l (PL 2, Fig. 2), 1l.W.2 (PL I, Fl.I. I), Il.W.3 (pL 2, Fig • ." 1l.W.' (pl. I, Fig 'I), 
It.W.' (Pl .. 2, Fig. 8). U.W~tJ (PI. 2. Fig. 9). II.W.lI. and U.W.I.. . 

Table 5 

Speciinen 0 Wb d ~h wb u wb 
No. . mm .mm mm % % % wh 

1I •. W.9 18.5 '4.4 ·5.0 40.0 50.0 40.0 1.25 

XI .W. 7 4.3 

II.W.~ 4.5 

II.W.6 4.8 

II.W.2 4.4 31.8 43.2 38.6 1.36 

II.W.3 5.1 41.2 ·49.0 31.4 L19 

II.W.,1 5.3 39 .• 6 45.3 35.8 1.14 

. Remarks. - Iri the investigated specimens the phragmocone includes not onlv 
the s.p.iral portion but also a large PQ.l"t of the shaft (cf. PI. 2, Figs 1~2, 7, and 9). 
The shaft is. lang, with flat dorsal side with an .impression in the middle. The 
dOrsal impression appears also, although .indistinctly, at the begimling of the .body 
chamber. In sorne' speoimens the whorl flank is eovered with widely spaced 
(5-7 per wnoxl in the spiral portion), weakly developed riibs, sometimes in f()l"m 
of 'bullae {Cf. PI. 2, Fig. 4a). The specimens Nos Il.W.6 and Il.W.8 show a 
fragmentarily preserved, filne apertur8il .collar at the body chamber. LndiscernLble 
in the photos. . 

The investigated specimens resemble very closely those 'frl,lm the Turonian 
of France (cf. Wiedmann 1965, Pt 60, F,jgs 4-6). 

The species Worthoceras' rochatianum (d'Qr·bigny) differs from its Albian 
relative W. pZatydorsum' (Scott) in Its. more pronounced dorsal impression (Wide
mann 1965, pp ... 439-440). 

Occurrence. '- Middle Cenomanian, Sullu':'kapy, 11 faunal horizon, Bands 8 
(upper part) and 9, Mangyshlak (cf. Text-fig. 12). 

The species Worthoceras rochatianum (d'Orbigny) has been reported from the 
Cenomanian of Madagascar, the Upper Cenoma·nian <l!f Czechoslovakia.' and the 
TuroIliaIi' of France.' . . 

Worthoceras vermiculum (ShumaTd, 1860) 
I(PI. 2, ;ngs ~) 

1942. Worthoceras ver~icutum (Shumard); MoremaJi., PP. lIlf--.,316, Text-tig. 2p, PL 3', Figs 
12-13. 

1985. Worthoceras "ermiculum (Shumard); Wledmann, pp. ........". 'Tezt-flIJ, ll1e-S .. PI. " 
Fig. B, and PI. 110, Figs 1 ....... 
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PhyUocera.- (BypophyUoc:eras) aerelhense .ere.lten.e Pervlnqulere: 1 - specimen No. 115.4954, Lower Cenomanlan, MGU Station, Band IV-I Bed I, X 1.5. Pbylloceras (BypophyUoceru) r.t. sercdtense lanit pervinquiere: t -
peclmen No. 93.7751-2, Lower Cenomanian, MGU Station, Band IV-I Bed 1, X 1. Tetraconltes sp.: J - specimen No. 70.'1754-9, X 1; t - No. 71.'1754-9, X 1.5; both from Mi:ldle Cenomanlan, MGU Station, Band· IV-2 Bed 3. 

Zelanditel doze! dozel (Fallot): 5 - specimen No. 106.7751~ , X 2; 11 - No. 101.2144-1, X 1.6; 7 - No. 184.6008-9a, X 1.6; Lower Cenomanian, MGU Station, Band rV-l Bed 1. Me.ol'audryeeras leptonema (Sharpe): , - specimen 
No. 96.5SG, Middle Cenomanian, Quw,ogorsk, X 1.3. Mel0lraudryceras 1'8reco.tatu. Balan: • - specimen No. 100.5071, Middle Cenomanian, Mender ravine, X 1.5. Me.ocauctryceras Jeptonema (Sharpe); lOa - specimen No. 15.77 Sa , 
Middle Cenomanian, Mt. Selbukhra, lower part of Band V, X 1·.5. Me.ocaudryc:eras rareco.tatul Balan: lOb - specimen No.85.7758b, Middle Cenomanian, Mt. Selbu1cbra, lower part of Band V. X 1.5; 11 - No. 94.491a-l , 

Iddle Cenomanian, B.lelogorsk, X 1.6; 12 - No. 99.9145, Middle Cenomanan, Mt. Selbukhra, lower part of Band V, X 1.S. Anacaudryceras ct. caulllanum (d'Orblgn;y): U - tpeclmen No. 88.7154-6, Middle Cenomanlan. MGU 
Statlon, Band IV-2 Bed" lO, X 1. Ga1ldrycet:aa .tefaninil Venzo: u - specimen No. 113.12, X 2; 15 - No. 9!.'OOh, X 1.6; Middle Cenomanian, MOU Stlltion, Band IV-2; U; - No. 95.Ula-2(3 (ISa mould, JSb cast), Middle Ceooma

Dian. Bielogorsk, X 1.S·; 11 - No. 179.i7~. probabl;y Mlddle Cenomanian, MGU Station, tBand tv-I, X 1.6 
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Wort oceras rocbatianum ~d'Orbig,ny): 1 - speciman N-o. H.W.9, 2 - No. H.W.I, 3 - No. II.W.2, 4 - NO. n.W.3, 1 - No. n.W.7, 8 - No. n.w.s, 9 - No. n.W.6; Middle Cenomanian, Sullu- kapy, upper part of Band S and Band 9 (1I faunal 
horizon), X 4. Worthocer as vermiculum (Shumard) : 5 - specimen No. H.W.5, 6 - N{). II.W.4; Middle Cenoroanian, Sullu-kapy, probably upper part of Band 8 and Band 9 (II faunal horizon), X 4. Karamaites mediasiaticum (Lup
pov): 10 - specimen No. H.P.3, 11 - No. H.P.!, 12 - No. II.P.2; Middle Cenomanian, Sullu-kapy, Bands 7-9 (11 faunal horizon), X 2. Karamaites rossouvrei (Semenov): 13 _ specimen No. II.P.20, 14 _ No. II.P .I 0; Middle Ceno-

manian, Sullu-kapy, Bands 7-9 (Il faunal horizon), X 2. P lleudoHs8otia. sp. : 15 - specimen No. 158.7750, Middle Cenomanian, MGU Station, ?uppermost part of Band IV-2 or lower part of Band V, X 1 
Arrow ~ndicates the end of the phr agmocone 
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19tr.1. WOrthOC8TIIS vermtcu1um , ,(Shumard): Clark, p. a, PL 4, Flp 1-11 [cum 11/71<);. 
1874. Whorthoceras rochatianus (d'Orblgny, 184'1): Manija, pp. l~lBB. Text-ftg •• ; PI. 11, 

Flp 3-4. . 
1875. WOTtl~ocer" vermtculum (Sbumard): Hattin, p. ", PL 11, 11"igI A, F, and K. 
1877. Worthoceras I1ermtculum (Sbumard): HattlD & Cobban, 1'. 1811, Tezt-ftg. 5 ('I). 
19'18. WorthoceTas vermtcu.lum (Sbumard): Battin &. Siemerl, p. :Ill, Tezt-f1g. 8 (7). 

Material: Two ferruglDeotJ&.SWceoUB moti1d.l of the lJ)1ral Portl'lO and a fragment of the ' 
Shaft, NOS II.W.' (PI. 2, Fig. &), li.w .• (PI.' 2, I'lg. 8). 

Table is 

·Spee1 .. en d wh wb u wb 
No. Mm % ~ % Wh 

II.W.5 5.7 35.-1 38.6 47.4 1.10 
, . 

II .• W.4 6.1 .29.5 .32.8 5'2.4 1.1,1, 

Remarks. - The investigated specimens show ' a wide um'bilicus, small whorl 
breadth in the spiral portion, relatively short shaft, and very' weakly developed 
do~sal1mpression, which char.actertstlcs differ them from Worthoceras rochatianum 
(d'Orbigny). The sutural line exhibits the same elements as in the Lower Turonian 
specimens from Texas, and the . 'Ventral, lateral, and dorsal saddles , a·nd . lobes 
are as subdivided as in the hypotypoid (cf. Wiedmann 1965, Text..,fig. 10!). The 
investigated specimens are smaller-sized than those from TexaiS but their umbilicus. 
is much wider (U=47...-52 and 34.-42,respectively). 

DisCUSSion. - The specimens attributed by Ma'llija {1974, Pl 11, .Figs 3-4) to 
Worthoceras rochatianum "(d'Or.bigny) show relatively wide .umbilicus . and short 
shaft, which makes them close to W. vermiculum (Shumard) rather than to tbe 
former species. 

Occurrence. .~ . Middle CenomaniQn, Sullu-kapy, 11 faunal horizon, Band 9 
and: probably the upper part of Band, 8, lMangyshlak I(cf. · Text-d'ig. 12). 

The species WOTthoceras tiermiculum (Shumard) has 'been recorded in the 
Upper Cooomanian of Kopet-Dag in the Soviet ,Union (Protacanthoceras kopet-· 
dagensis Zone in the local stratlgrapbic subdivis.i-on), and the · lowermost Turonian 
of the United States (Texas and Kansas). 

W ortho~erC18 &p. 

Matenal: Flve moulds of the hOOk or fragments of the shaft and hook, NOI .fa.nU-IO/1. 
4b.77S5-10{2, u.W.~, II.W.ll. and 1I.W.12. 

·Remarks. - The specimen No. 4a..7755-l011 shows' a relatively long and 
smooth shaft, ended with ' tlghtly colled hook, partly covered With fine ·but· 
distinct ribs. The ribs are mpst conspicuous at the :venter, less distmct at the 
flank, while they . seem to fuse two d,bs into a single one 'below the whorl 
mid-height. The adapertural part of the hook is smooth, whereas the aperture 
is collared and provided with very long' lateral lappets. 

The other specimens are very · fragmentarily preserved. One may ' only note 
that the hook of the specimen No. 4b.7755-l0/2 also shows an apertural collar. 

OccuTrence. - Nos . 4a.7755~lO/1, · 4b.7755-l0/2: Middle Cenoman.ian, MGU 
Station, Band IV-2, Crimea {cl. Text-fig. 6); ' Nos ll.W.lO, Il.W.lli Il.W.12: -Middle 
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Cenomanian, SUllu-kapy.· 11 faunal horizon. Band 9 and !proba,bly the upper part 
of Band 8, Mangyshlak ·(cf. Text-fig. 12). 

Family Bamitidae Hyatt, 1900 
Genus HAMITES Parkinson, 1811 

,(Type species: Hamites attenuatuI J. Sower-by, 1814) 

lt4Imat'ks. - The genua Hamttes Park1D8on III here meant wider than by Wright (l9S'1, 
Si- U11) because it includea a~o. at the nbgeneric level, S*omohamUu Breistroffer and 
PJastohamttes Bre!8troffer (cl. also Marc1noWllkl • Naldln 19'18, pp. l1li-89). The investigated 
hamitid cDllection includes representatives of the nbgeD.us 8tomohamttes only. 

OCCUt't'8oo... - The genua Hamttes Parkinson shOWB a world-wide distribution, .ranging 
from the upper Aptla'n to Lower Turonlan. 

Sulbgenus STOMOHAMITES Breistroffer, 1940 
(Type spelci'EB: Hamites virgulatUB Brongnia;rt. 1822) 

Hamites (Stomohamites) duplicatus Pictet. & Campiche, 1861 
(Pt 3, Figs 1-2) 

1881. H. dupltootus, Pictet et Campiche; Pictet & Camplche, p. 88. 
IIM1. . Hamtt811 (8tomohamttes) dupUcatus, Pictet and Campiche; Spath, pp. ~, T~. 

IHi'; 
1868. 

19'11. 
19'1'1'. 
1l1'1li. 

=, PI. '12, Figs 11-18 [cum· ayn.l. . 
Stomohamttes dupUootus Pict. et C. Bp.; Breiltrofter, p. 113. 
Hamf,te. (8fomohamUe.) dupUootu, Pictet et Camp1che: Benz,p. 68, Text-fig. 23h-k, 
PI. 11, Figs UI-il.· 
Stomooamttes dupUcatu, (Pictet and Campiche); Kennedy, p. 11, PI. 11,· Fig. 12. 
Hamites (Stomohamttes) cf. parktnsont (Fleming, 1_): KotetlshvUl, p. t4, PI. 8, 1'1", 10. 
Hamttes dupUootu. Pictet & Campiche, 1881: COOlPf'.r .. Kennedy, pp. 22'1'-228, Flga 
lAID and ftA. . 

Material: Ph.osphatic ·and ferrugineous moulds of whorl fragment!r; Nos A.H.M.' (Pl. S, Fig. 1), 
11. St. , (pI. 11, Fig. ·2), A.H.M.4, I.St.3Ba,. I.St.SBb and I.St.4IJ. 

Remarks. - The specimen ·No. A.H.M.3,(1Pl. 3, .Fig; 1) is preserved with a part 
of the aperture. It shows the lower collar. and constriction, 8-9 ribs at a whorl 
fragment equal in length to the oostal whorl height, and subclrcular whorl· cross 
section (Wb: Wh=O.90); it resembles very closely one of .the specimens illustrated 
by Spath (1941; Text-fig. 232j-I)~ The specimen No. A.H.M.4, which also is 
a (fragment of body chamber, is less densely ribbed (6-7 ribs at a wh<lrl fragment 
equal in length to the costal whorl height) which makes it close to the forms 
discussed Iby Renz (1968, p. 68, PI. 11, Figs 19-21). The remaining specimens, 
Nos II.St.9 {PI. 3, Fig. 2), l.st.3Ba, I.St.38b, and I.St.40, present a more or less 
curved phragmocone fragment, with .. less canspicuous bud; more densely spaced Il'lbfl 
and more ovate whorl cross section, which makes ,them similar.to Hamites (Stomo~. 
'liamites) lineatus Spalth. Their ri'bs do not bifurcate ~nto fine seoondaries at the 
dorsum, just as .it is the case also with the forms d;i.~cussed by Renz .(19(18) .. The 
specimen ilhlstrated by Kotetishvili {1977,PI. 8, Fig .. 10) under the name of 
Hami.~es (S) cf. parkinsoni (Fleming) shows !rather fine and densely space:d ribs, 
llke in one of the .specimens figured d,n the . present paper (PI. 3, Fig. 2), which 
makes it close to Hamites (S.) duplicatus .rather thoo to HafrJ.ites (S.) parki~sonf. 

Occurrence. - Nos A.H.M.a, A.H.M.4: Lower to mid-Middle' Cenomanian. in 
the condensed sequence at Annopol, Holy Cross Mts, Poland (cf • . Text-fig. 3); 
Nos I.St.38a, I.St.38bj · I.St.40: Lower Cenomanian, Sullu-kapy, I farwlal horizon, 
Bands 3-4, Mangyshlak (cf. Text-fig. 12); N~. II.St;9: Middle Cenomanian, Sullu
.kapy, .11 faunal horlzon, Bands 8.(upper part) and 9, Ma.n.gyshlak (cf. Text-fig, 12). 
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. TM species Hamltei (Stomohamite3) dupZtcatua Pictet · &; Campiche has been 
recorded m the upper Upper Albian to Lower CenomamaD. of France. SWitzerland, 
EDjlarid; the Soviet Union {Georgia and Kopet..[)ag), and . Africa·. ·(Angola ~md 
Madagascar). 

Bamite. (StomoMmitea) Bimpl~ d'OxbignYt 1$42 

1..o-18f2. HClmite. ~p&ez, d'Orb~py; eS'OrblCDJ', pp. ao-:.cn, PI. lI3t, J'1p ~1" 
non 19S9. ·HamttieB ampler. d'Orbigny; C1eWru11d, p. SI, PL S, FJ.i. ,. 
111'11. StomohGmttes Btmplu (d'Orbil11Y>; lCem1edy, pp. 8-'1, PL .1, Ftp ·i ....... 
19'1J. .SromohamU" cf; S. Ampler (d'Ol'b1gny); . CObban ". Scott, p. ... PI. 13, I'1p ~lO, 

PI. 17, ........... 
~. stomohamuft Ampler (eS'Orbil117); J'uilnet .. Kennedy, p. B, PL I, Ftp 11-11. 
19ft. stomoh4mUe. Ampler (d'OrblgDy); Kennedy Ir Hancock, p ... PI. 9, "1.- • and 10-1t. 

Material: · Calca~1 mould, No. ",SIU/Z. 

Remarks • .. - The investigated speci~en resembles most closely that one 
illultrated by Kenneqy . (1971, . PI. 1, Fig. 7). The present author · agrees 'With 
Kennedy {1971, p. 7) · that the specimen figured by CiesllilBki (1959, Pl. 3, Fie. 7) 
under the name of Hamites rimple:c d'Orbigny, "has distinctly qblique ribbing, 
suggesting that it belongs to another species." 

OCC'UT1'ence. .....: Middle Cenomanian (along with Acanthoceras 1'hotomagef.l.8e 
cf.~ubne:z:uosum Spa~), Ajmidd, Dagestan Caucasus (Cf. Text-fig. 9). 

Tl'ie species ·· Hamites (Stomohamites)rimple:c d'Orbigny bas :been reported 
from the Cenomanian (mostly the Middle . Cenomanlan) · of England, France, · the 
Soviet Union (~opet .. Dag), Western Interior of the. United States, and Australia. 

HamiteB (StomoMniites) sp. 

Material: FerrustneouB moul41 of lII1all . fragments . of curved phralPDocona,. Nos l.Bt.l7a 
and .I.BU1b. 

De,cript'ton. - The specimen No. I.StoMa lIilows an ovate . whorl croa seetlon (Wb: 
W7l-i.IO) and Idngular rIbs, 8 In:. nuqJbel' at a Whorl fragment equal In length to the 
costal whorl helgbt. The l'IbiI aremoit cODllpiCUOUI at the · narrow and rounded venter. 
1_ prominent at the whorl .flank, anil · iDdIstlnct· at the dortrtnn:. 

The other apeclme~, . No. I.sUn, IIilOWB a more· circular whorl .CI7081 · ·,sectlon (Wb: 
Wh- O.91) and singular · rim, I In number at a whorl fragment equal ID leDtth · to the costal 
whorl height. The rlbl are most ecmapleuoWl at the venter, letre prominent at the whorl 
flank, and hardly discernible at thedoreum. The specimen: reeemble8 Hamtte. (StomohamU88) 
JIClTldlUOftt (Flemlng). . .. . .. 
. OccuTTence. - Lower Cenomanian, 8ullu-kapy, ·z faunal horizon, Bands 1-4, Mangyablak 
(ct. Text-fig. 12). . 

GenuS HEMIPTYCHOCERAS Spath, 19.25 
(Type speciiEB: Piychace1'a8 gGultinum Pict~, 1847) 

DMl1ft0A8 and ducu88ion: See Wrlght '(1917, . pp •. U18-Lll'l).:wliutmaim • D1enl (1-, P. 81). 
and CObban & Seott (19ft, P. M). . .' . . . 

.. ()ccUTTence. - The · genu. HemtptychoCeTCll occurs In the Upper Albian to . cenomant.n 
of Spain. .-ranC;e, . s:witzerland, sardinJa., l\UmaDIa. BUnpry, tile SOVlet tJDIOa (Crimea), 
Mada~ascar,. lOuthem India., iDeS poaslbly the 'Onitecs States (Colorado and · Kansu). . . . 

H~,ptycho(!eTa8 gaultinum . BUbgauZtinum BreistrOffer, · 1940. . 
r(P1. ·3, F\igB a-:...4) 

UO'1; HClmUas (PtJ/chOoeTa.) lJII'UltlR'lll Pietec et lloUx; Boule, Lemo1ne .. ThevenIn, · p.. si, 
PI. 13, · Fig. 1. 
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Ism.· Hemlptychoceraa gautti~um aubgaultifJl:I:m ·Breistroffer, . IM11l 8ehols, pp. »-21, PL 1, 
Fig. 18 [cu~ .CVft.]. · . 

MateT&41: Dlagenetically ., laterally compreaBed,. marly mouldll, NClS IUl (pI. 3, . ~g. 1>, 
'a.8i,,:....:.l/l (Pi. 3~ Fig. 4), and 'b.B14~V*. 

Remarks. - The investigated specimens consist each of ,parts of two final 
shafts ,(the seconda.nd.: thitd ories);. pressed closely together, and the connecting 
elbow. There are constrictions at the second shalt, with the last constriction 
separating the $>hragmoc~ne from 'the body chamber. Both the second shaft and 
the elbow.of the body Chamber are :f.inelYand densely .ribbed {12 ribs at . ~ whorl 
fragment equal in length t() . the costal whorl height), whereas the ribs rapidly 
become more conspicuous and twice less numerous {6 in number ;at- · a : whorl 
fragment ~qual in lezig~h to the oostal whorl height; cf. also PI. 3, Fig. ' 4) at the 
third shaft. ' BecaUse " of this' ornamentation, the specimenS under discussion . 
resemble very closely the lectotype illustrated by 'Boule & at (1907, PI. 13, Fig; 1). 
" Dts~~sion. - The Present authQ,r agrees with Scholz (1979, p. 20) that the 

forms tTopicum K-ossmat, '1895, and subgaulttnum Brelstroffer, 1940, are 'to be 
recognized fors,U'bspecies of HemtptYchocerD.S gaultfnum (Ffetet) rather th8.n Mr 
distinct . species. . . . . . 

The UPpeImost Cenomanian to Lower 'Iuronlan specIes Hemiptychoceras 
reesidet Cdbban & Scott diUers from H. gaulffnum in its muCh smaller-sized shell 
and th~ absence of ' a conspicuous constriction separating the second s~' from 
the elbow of thelboCly .chamber. These chara.cterisiics indicate , that ' this is a form 
~ansitiQn8.1 to the .genuS ·~e.taptllchoceTas . Spa~~ or even representative, 'of the 
latt~ taxon. 

Occurrence. - ,Probably Lower Cen{)marijan, Mt. Kremennaya,' supposedly 
Ba.nds II-III, Crimea (cf. Text-fig. 6). 

The subspecies Hemiptychoceras gaultinu7Il subgaulttnum Breistroffer has been 
recorded in the Upper Albian of northern Spain, Sardinia, France, and Hungary, 
and ' the Cenomanian of Madagascar: 

'Family Baculitidae' Meek, 1876 
Gen'llS .. SCIPONOCER,A$ Hy84tt, 1a94 

(Type species: Hamites bacti.ZoideB Mante1ll, 18'2'2) 

Dial1nosta: See vy'right . (1957, p . LU8) and Matsumoto (11119a, p. lU). 

Occurrence. - The genus Sciponoceraa Hyatt shows a world-wide di.triblltion, · r~ 
from the uppermost Alblan to Upper Turonlan. 

Sciponoceras baculoicle ,(MaJlltelll, 1822) 
@?II., '3, Figs'17---20) 

IBZ2. Hllmite. bacu1oid88; ManteD, p. 131, PI. 23, .1'1p 8-JI. 
1B8L Bacu1ttes baCu10tdea Mantel1; Noet1Ing, p. 42, ' PL 'B, 1'1&. .,. 
1III9a. SciponoC8TC. ba~e (MaDtell); Matsumoto, pp. 101-108, Text-fig. S. P1. 11, J'lg.. 1 

[cum 8JI1'.J. . 
1I11III. SciPOnoc8ras ·lUbbaculoide. (Geinlts); Cie.WJiJ1d, pp. '3&-111, TeXt..fl.g. 1. (1), PI ... J'ig. I. 
Ilia. SciponocerlH baculolde. (!Iantell); MatlUmoto &. Obata, pp. 9-12" Ten-fIga i and 

2&--3Z, PI. 1, 1'111 1-4, Pl. lI, P'111 1-4. 
111'10. Sciponoceras . Bubbacu&oides (Geinltz, 18'14); Marc1nowBkl., pp. 421-430, PI. Z, Fig. .,. 
Im. Scipimoceras baculoid8 (Mantell); Kennedy, pp. 1-10, Pt. 1, . Flp li-18, PI. lI, P'1gs 

iI!-li, PI. 3, Figs 1~, 8, 11, and PI. t, Fig. 14-
18'1.. Sciponoceras ,ubbacutoid8' (Ge1nitz); MarcinoWBld, PI. 81, Fig. 1. 
18'18 • . SciP,Onoceras baculoide (!IaDteD); .JIJignet '" Ken~y, pp. ~, PI. I, Figs 3-t. PI. lI, 

Figs 1-.'1. 
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1..,.. SctponoC8t"CIB bclcu1otde· (ManteU)i Wledmann &: schneider, pp . ......." Tezt-ti,. : 11 
. aod PL .. f, Figs ~. .' . 

lfateriiU: Calcareous .Dd ferrugineoull moul~ present1D8 •. ID part, bGdy chamben . praerved 
along with aperture; Nw J1.17115-4/3 (PL 3, Fig. 1'1), J4.f7IS-l11J (Pt. 3, Fig. 18), D.'1fS5.-.412 
(PL 3, rig. 11.), 1.8.7'15$-8/1 (PI. 3, Fig. 10), 1'l.77~', JIG.7'1ss-t, al.4, 2311Ma/B, ISb.81kl118, 
JId.8IklI18, I.Sct.JJa, 1.,sct.JJb, 1.8cU3a,. 1.sct.JJb, I.Sct"lcI, I.Sct.34b. l.8ct.J6, 1I.Sct.l, 11.ScU, 
lI.8ct.ZII6l/J. II.Set.10lliz, · II.8ct.iIl61/J, and J8 apeclmena labelled with · the sYmbol 1II.'ir~. 
and 80 speclmens labelled with the symbol I.Set. 

Remarks. - The 1nvestiga~d collection' includes mostly phragzoocone:fragments 
supplemented with some specimens of body chamber preserved along with the 
apexture. It is notable that coarsely ribbed body chambers are associated, often 
in a single bed ;[Band IV-2 (.Bed 4) atMGU Station], .with· less frequent finely 
rlb1bed ones, just as it is the case in Dorset ·(cf. Kennedy 1971", p. 10). Represen
tatives of the genUs SciponoCerci8 Hyatt preserved with complete' body chamber 
along with the ' aperture are among rarities . (Matsumoto 1959a; pp . . 10a-;.;.104; 
Kennedy 1971, 'p. 9) and hence, only those specimens preserved with these sheD 
parts (cf. Pt 3, Figs 17-20) will . be discussed below. 

The considered body chambers {pl 3, F.i.gs 17-20) ' show ribs, and Sometime'! 
also fine striae {iPI. S, Fig; 19), at the outet side and venter. The· rtbs are most 
conspicuous at the venter, while they disappear at the mid-flank. At · the ven,ter 
they have a gentle adapical and ' a steep adoral slope, which results in their 
characteristic asymmetric profile. The adapertural part always shows 4 coarse 
ventral ribs at a whorl .fragment equal.in length to the median diameter (=mean 
of the maximum and minimum diameters 'of cUagenetically deformed body 
chambers). This ribbing resembies ' closely that in· the &pecimens illustrated by 
~ennedy (197J., Pt 2, Figs 1-3, and Pl 4, Fig. 14). . 
, Two apert~e fonns occur in the c~idered body chambers .. The more frequent 

one (pI. 3, Figs 17-19) ds associated with a pair of well,.developed, dorsally curved 
latero-ventral lappets; the apertural constriction is most prQIlounced at the venter, 
while" a . very slight sinus covers' the remamder of tQeapertural margin. .This 
aperture form is exactly like that in the specimen figured by Noetllng (1885, 
Pl ,8, Fig. 7). The . other . aperture form (1Ft 3, Fdg. 20) is Oblique, .with simple 
apertural margin, more or less parallel to the last .rib; the .. aperi;1.1l'al margin 
shows a very . slight . s~n\JS and is onIr a little facing on the dorsum. This 
aperture resembles. that ane presented 'by Matsumoto (11159a, Pt 31, Fig. 1) .. There 
is no dorsal rostrum in the investigated spec~ns. . . . 

DiBcuBB~n. - The 'IIour above described body chambers were eoUe.cted from 
tbe same bed ;{Band IV':'2 (Bed 4) at .MOU Station] • . They resemble each other 
in .size and ribbing, while their variatiQIl consists exclusively in aperture form ' 
~ present author 'is of the Elpinian !that tibis is a case of sex.ual ·dimorPhism. 
Consequently, the specimens Nos 14.7155--911, J5.7755-912, 16.775~/3, and 
19a.7755-9 ~cf. also Pt 3, Figs 17-19) are .tQ be reCognized for males. (mlcroconchs), 
and the specimen No. 18.7755-9/5. (Pt 3, Fig: 20) fOr a' female (macroconcli), 
because no macroconchs with lappets have thus far been discovered (C!. Ma- ' 
kowski 1962a, b). One deals here with a special case of ammonoid sexual di
morphism, the micro- and ma~onchs 'being indistinguishable m shell size and 
ornamentation but different in aperture form. 

The investigated apertures differ from all thus far known apertures of th~ 

spe"cies Sciponoceras baculoide (Mantell) in the absence of ' dorsal rostrum,· as 
well as 1n the well-developed latero-ventral lappets of the microconchs (cf. Matsu
moto 1959a, !PI. 31, Fig. I; Mabumoto & Obata 1963, PI. 2, Figs land 3; Kennedy 
1971, PI. 2; Fig. 3; Julgnet & Kennedy 1976, Pt I, Figs 3-4, 6, and Pt 2, Fig. 1). 
When: the opl.1Uon of Wpght (in Matswnot<, 1959a, p. 103), who . statec;i .. that "the 
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character of' the aperture seems to be important for the specific dist~tlon" jil 

the genus Sdponoceras, fa taken into account, this difference in aperture form 
may' indicate that the investigated specimens are to be recognized for a distinct 
subspecies; " ' , 

B;eIint!dy Wi7l, p. '10) noted that Sctpc;noceras subll(iculoides .(Geinitz) ' ls ' a 
nomen dubium, and the specimen illustrated ,by Geinitz (lS75, pt 63, Filo 1) 
probably belongs to S. gradle ,(Shumard). The present author ,agrees' with 
Kennedy's opinion and transfers the Polish Cenomanian specimens' of S. sub
baculoides (cf. Cie~liilski 1959-; Marcinowski i970, 1974) to the species S. bacufoide. 

Occurrence. - Nos I.Sci.32a, I.Sci.32b, I.Sct.33a, I.Sci.33b, I.Sci.34a, I.Sct.34b. 
r.8ci.35, and 60 other epecimens labelled with the symbol I.Sd.: Lower Cenomanian, 
Sullu-kapy, I faunal hor.lzon, B&nds 3~, MangyshIak (cf. Text4ig. 12); Nos 
23a.860116, 23b.860116, 23d.86a./16: Middle Cenomanian, A}mald. DagestanCaucasus 
(cf. Text-fig. 9); Nos 14.1155-911, 15.1155-912, 16.7155-913, 11.7755-9/4, IB.1155~/5, 
19a.7755-9,and 28 other specllnens labelled with the symbol 19.7755-9: Middle 
CenorDa'nian, MaU Station, Band IV-2 (Bed 4), Crimea {cf. Text-fig. 6); No. 21.4: 
Middle Cenomanlan, Band IV-2 ' (Bed 5), southwestern Crimea Highland; Nos 
lI,sd.l, II.Sci.9, 1I.8d.105111, II.Sd.10S1/2, II.Sd.105113: Middle Cenomanian, Sullu
-kapy, 11 faunal horizon, Bands 7-9, Mangyshlak (cf. Text-fig. 12). 

The speciesSciponoceTas baculofde (Man'tell) 'SIbows a world-wide dlstrlbution, 
having been recorded in the entire Cenomania·n. 

Sciponoceras rota OiesliDskri, 1959 
(Pt 3, Figs 14-15) 

1158. Sdponoem. rota n. ap.; Ciei116aJd, pp. 38--40 and 81, Text-fig. It (.m). PL ... Fig. 10: 
lriL Sdponoeera. rota Cieill68Jd; Kennedi. pp. 10--11, PI. I, J'ig. .,. 
i9'15. SdPOnocerll8 roto Cieil1J\Jkii Kennedy '" K1Jnger, p. m. 
Material: oDe ferru&ineOWl aDd one phOlPbatlc mould, NOI n.SeLI ,'(PL J. Fit. It) and 
A.R.lIU ,(pI: " Fig. IB), reapectlvely. 

RemlH'ks. .:.- The , investigated specimens show whorls 8ubcircular in 'cross 
sectlw (Wb:Wh=O.94-0.95), non-ornamented, with very widely spQced constdc
tions (there is only one constriction at a whorl fragment eqUal in length to 2.8 
lhell diameters in the specimen Nq. II.8ci.2), which characteristics are diagnostic 
If the species Sctponoceras roto Ciesllilski {cf. Cie41iflski 1959, pp. 40 and 89). 

Occurre~. - ,No. II.Sci.2: iMiddle Cenomanian, Sullu-kapy, 1I faunal h<>rizon, 
ands 1-8, Mangysh1ak ' (cf. Text-fig. 12); No. A.R.M.4: Upper Cenomanian at 
mlopol, a few .centimeters aibove the hardground, Holy Cross M~s, Poland (cf. 
ext-fig. 3). ' 

, The species Scipemocer48 roto Ciealiilski 'ha!s !been reported from the ~wer 
enomanian of southern England and southern Afrdca, and the e.Qtire Cenomanian 
~ Poland. , 

SCiponoceras Bp. 
(Pt 3, Fig. 16) 

!fateml: Calcareous mould , of a fragment of body chamber preII8l'Ved with completj! 
lpel',ture. No. ne,IIItJ/16. 

D •• eripHon. - The whorl .. is almost circular in cra. section (Wb: Wh-O.'lI)j covered 
With fine rlbi starting ,much" abOve the mid-flank. The rlbII incUne adorally and paa 
straight acroa the venter' Where ' the,' attain their maximum COIllpl.CUOUBDeII. In the 
ad&perturalpart ' of ,the 8pecimen there are 9 ventral ribs at , a fragment equal in length 
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to the whOl"I height (JO.' mm). The rib!! _em to decUae ad.aplca1l7 (cl. PI. I, 1'1g •. ·18cJ~: 
whl@ ,rugge1t8 .~t the ribbing 11 confined to the adapertural pari of body chamber. The 
aperture · bears two well-developed, long and narrow. curved dcinally latero-ventral lap~ 
(PI. So Fig. 18). :It 11 cOnstricted at the venter. with a very .u~t mu all · OV8&' the 
remainder of · ibe· aper·tural margin. The ·apertural marcta is Il1&btly !aclns dor.alll". but 
there I. no dona1 rostrUm. . 

~T1c .. - The lnvesttcated apeclmen dUfen kom 8. lHIcuIotde (M,antell) in· Jta much 
more pronounced later~ventral Iappea. clrcu1ar wborl _ IIection. and . finer and twice 
more denaeJ.;y lpaced ribS • .Ita fine and deDle ribbing confIaed ·to the adapertural I?art of 
bOdy chamber make. a r_emblance to S. bclculotde as WUltrated by ;MatlulDoto ",- Obata 
(1183. Pl. 2, ~Ip 1 aDd I). which .ahOWBaPenure slmUar to that recorded -in 8. TOtO · CiM
llmJd et:!. Cooper ... KenDetly 11'1'1'. P. la). However. the invesUgated specimen 11 much 
larger...szect than the· latter oneI and differs a1Io in the occurrence of ita pronounced. ' 
curved dorsally latero-ventral lappeta. 

·oecufTmca. - M1d!Ue C<enoIDBnlan. AjIDBki, Dagel!ltan CaucellUS (ct. Text-fig. 8). 

Family ADisoceratidae Hyatt, 1900 
Guws ANISOCERAS Pictet, 1854 

(l'ype species: Hamites BGUS8Ureanus Pictet, '1847; by the original 
de8igruition of IPlctet, 1854) 

Dta","*,: See &path (1 .... p. 10). 

OCCUT11mC8. - The genua '.AfdIocBTU Pictet shOWl a world-wide diltrioClution, ranllinlr 
from the Upper Alblaa to cenoma~ 

AniBoceras pliCatile .(J. Sowerby, 1819) 
~. '3, Figs .5---8) 

19'1'1. AntBoceru pUi:4tUe (3. SOwerby); Xennedl", 'pp. 1J-18. PI. 3, FigI 1J-ll1. PI. 4, 
Figs 1-1 [cum BJln.J . 

JII'll. ArWoceru aMlllltum (1. Sowerby); Kenned.y. p. 14, PI. S. FIg. U. 
1nl. Antaocenz. pltcattle (1. Bowerby); CObban, pp. '-'. Text-fig. I, Pl. 1. Figs t-'I'. 
lll'll. ~fttlocerc18 cf. A. pUca.me (3. SOWerby); Cobban ,. Scott, Po e. Text~fig. 111. 
111'11. Anfsoceru pUcattZe (3. SOwerb1);' J'ulgnet ,. Kennedy, pp. 81-118, PI. :11. Ftp 8-10. 

Jl'a:t8TtaZ: One terruglneoua aDd · e1Pt marly and calcareouI moulda of whorl fragmentl, 
NOI 11.A1L1 (pL t. Fig. I). IUTu-. (pI. a, Fig. 8). 15.8341% (PI. e, Ftg. 'I), lII.,.,l4lt (Pi. 8. 
Fig. oS); 13c.88alll, IS.llIa/I. #.T'l53-1, ,....,44/1. and 44.552111. ' 

.Remcrks. - The investigated specimens show two · ventral and two lateral, 
prominent. rounded tubercles at · a principal rib at all ontogenetic stage.s. Three 
conspicuous ventral ribs, equal to each other. are fused at eaeh ventral tubercle 
and ' continue as far as the lateral tubercle; in turn. there are only two ribs 
dorsally of each lateral tubercle~1. a. Figs 6-8). At the · inner whorls two nOD
-tUberculate intermediate ribs occur _between each two tuberculate. principal 
ones ,(PI. 3. FIg. 6), just as it is the case witn the specimens illustrated by Spath 
(1939. Text-fig. 196f-g) and' Kennedy (19'11, PI. 3, Fig. 13, and PI. 4, Figs 2;....3). 
The principal ribs and tubercles considerably increase in conspicuousness in 
o.n.togeny; furthermore, the pl'i.nclpal ribs tend to fuse one with another at the 
venter, while non-tuberculate intermediate ribs occur· only sporadically (Pi. 3. 
Figs '7-8). This ornamentation makes the investigated specimens ,very' , similar 
to that one figured by Kennedy (19'11. PI. 3, Fig. ,12). 

Cooper & Kennedy ,(1979; p. 202) ' stated that the specimen illustrated by 
Kennedy (1971, !PI. 5. Fig. 11) under the name' of Ani80ce,ras armatum(J. Sowerby) 
belongs to another species, That specimen di&plays prominent ventral tubercle! 
where 3-4 prIncipal ribs are fused, with Orie non-tuberculaie · intermediate -rib ' 
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between each two tuJbe'rcles. ·Thus, it resellllbles. ID ornamentaJtion' ·the ,specimen 
No~ '25.82a(1 (PI.' 3. Fig. 7) 'and most proObably is attributable to "A. plicatile 
(J .&wer'by). ' 

When compared to the Upper ,: Albia,n species .A. pse1l4oelegans J::'ictet & 
Campiche, the species A. plicatile .(J. Sowerby) not .only exhibits, "a l"lOre 
hexagonal whorl-section and mere preminent; reunded tubercles, in additien to 
conspicuous ribbing ,~cross the dorSal area" but (alse) it remains a terticene te 
a much larger diameter'" (Spath 1939, p. 557). 

Occ1J:rrence. - Ne. 32.7753--:-9:' uppermost Lower cenoinanian, Ba.nd' ll'-l 
(Bed 2), MGU StatIOn, Crimea {cf. Text-fig .. 6); Nos 20.7754-2, 33.6024411, 34.6024aI2~ 
lower Middle Cenomanian, Band IV -2 {Beds 3--4), MGU Station and' southern 
slope of ,the Mt. SelbUkhra, Cri:mea (ef. Text-fig. 6); ~os ,23c.86a116/ 25;S2ail, 
25.82a12, 32.7753-9, 44.5522/2: Middle CenomaniaiJ. (except! for' the first of the'1e 
specimens, along with Acantheceras rhotomagense of. 81I.bfle:ruosum Spath), Ajma'ki, 
Dagestan Caucasus (cf. 'text-fig. 9); No. I1.An.l: Middie Cenmnanian, Sullu-kapy, 
11 faunal horizon, Bands 7-9, iMa!lgysh!llk (cf. Text-fig. 12). 

The, species Anispc~ras pU.catile (J. Sowerby), has been recorded ,in the 
Cenomanian of EUrope, Asia' ~angyshlak, Kopet-Dag), Madagascar, and Western 
Interi-or of the United States.-

Anisoceras auberti (pew-inquiere,' 1907) 
~. 3, Fig. 9) 

1807. Hamtt8s (Anboc8ras1) AubeTti PervinquiAre 1110'1; PervinquiAre, p. BII, pi. 3, Fig... 
19'11. Antsoceras auberti (Pervlnqui6re); Kennedy, pp. U-u, PI. 3, F,igs 3---4 and 9 [cum 

syn.]. 
119'1l. Ant80ceTGS att. auberti (Pervinqui6re); Kennedy, PI. 3, Fig. 11. 
19'18. AntsoceTas aubertt (Pervinqui6re>.; Kerlnedy " Hancock, p. 37, ,Pl. t, Fig. lI. 

, , 

Material: Phosphatic mould of a fragment of phragmocone and body' chamber, No. 
A.H.M.D. 

Remarks. ~ The whorlis ovate in cross ,sectiOn (Wb: Wh=O.79); with 11 ribs 
at a whorl' fragment equal in length to the costal whorl height: The ribs are fine 
but shal"P, moet, c()mriwnly COuPled, 'by fine'tubercles at ,the ventro-l,ateral sl?oulder, 
farming a oh.anicteri9tic .loop at 'the venter JPI. 3, ,Fig. 9a-b). Sporadically,' a 
singular tuberculate rib occurs, associated with a non-tuberculate one. The ribs 
decline dorsal~y (PI. 3, Fig. 9c). 

The investigated specimen is almost indistinguishable in ()rnamentation from 
the lower ·part of the right shaft of the f,inal hook of the holo.type (cf. Pervin
quiere 1907, PI. 3, Fig. 32). lit is however ~ be noted that the ,orna~entation 
undergoes a simplificati()n in ontogeny in Pervinqu!ere's specimen,. as. its ribs 
become more prominent, and predoininantly singular,' just as it is the, cas~ with 
some Albian species of, the genus Anisoceras. The investigated specimen resembles 
rather closely tbeLower' C~nomanian forms :froOm England, but it iess fr~quently 
shews, non-tuberculate rib~ among .the ;principai, tubercu~te 'ones (cf~ Kennedy, 
1,971, ,p. 12)., 

The species 4nisoce1l/ls auberti (lPervinquiere) differs from the above discussed 
A. plicatite (J. Sower-by) in the absence of lateral tubercles, finer ornamentation, 
more ovate whorl cross section, and arched venter. 

Occurrence. - Lower to mid-Middle Cenomaniari condensed sequence at 
Annopel, Holy Cross Mts, Poland (cf. Text-fig., 3)., 

, The sp~cles Ani·soceras auberti (iPervinquiere) "has been reperted from the 
CeROmanian of Twlisia, and the Lower Cenomanian of southern England. 
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Anisoceras aft. exoticum Spath. .19.39. 

Mate!'ia!: Ferrugineous, dlagenetleaUy flattened mould, No. I.An ••• 

.Remarks. - The· occUrrence of ~ intermediate· nOn-tuberculate · ribs 
between . each two pDincipal, tuberculate ribs (each .one . with· two ventral 
tubercles), and the' apparentdeellne · of the ribs in the dorsal area make up t~e 
characteristics .of the species exoticum Spatb. However, the investigated· specime-n 
differs from th.ose discussed by Spath(l9a9;Text-fig.·195,PI. 59,· ·Fig. 7, PI. 60, 
Fig. 4, PI. 63, Fig, 2) and Re~ (1968, PI. 16, Fig. 4) in each of itl;! ·principal l'ibll 
beari,ng a well-developed ventral tubercle only at· one ventro-lateral shoulder, 
wh!J.'1e showing. only a . slight swelling all; .the other s):l.Oulder. This dlRtIU'bance in 
ornamentalion· may be caused ',by some prithologic factors. 

Occurrence. - Lower cenomanii:m, Sullu-kapy, I faunal horizon, Bands. 3-4, 
Mangyshlak (cf. Text-fig. -12). 

GenUs IDIOHAMITES Spath, 1925 
(Type species: Hamites tuberculatus J. Sowerby, 1818) 

Dlagnosi. and dCscusaon: See Kennedy (111'1l, p. 14) ,and C09per .. KeJ1Iledy (11'l1, p. ZD). 
Occu!'rence. - The genus Idtohamtte. Spath has been recorded la the Upper Albian 

to J41ddle Cenomanian of Europe, northern ·(llld southern Africa and Mad.agucar, and the 
United states (Tuais). . . 

Idiohamites alternatu8 vectemis Spath, 1939 
.{PI. 3, Figs 10--11) , 

18391 IdtohamUes _alt8l'R4WB WlI'. !78ctensts nov.; Spath, p. IiII8. 
111'1l. IdtohamUa8 aU8I'R4tus v8etensts ·spath; Kennedy, w: .18-19, PI •• , Ftp 11, '1~. 1.......,.1, 

and Pl. 11, Figs 1--1. 5, a;.....e ,[cum svn.]. 

Matel'tal: PhosphaUc moulds. of whorl fragmenw,· N08 A.H.1II.7 (Pi. 3, Fig; 10), A.H./If.5 
(pL 3, Fla:. 11). A.H.M.B, and A.R.M.J • 

.R.emarkB. --:. The investigated spe~ens (Pl_ 3, Figs l~U) . ~lay 4, 
alternately tUiberctilateand nan-tuberculate, ribs at· a · whorl . fragment . equal · in 
length to the whb~l height; and are consistent with diagnosis · of the sub~pecies 
vectensiB Spath ~cf. Kennedy U)7J., p .. 18). AccordIng to Kennedy (1971, p. 18), 
ldiollamites sp.B ·of Ciesl:lilski (1959, pp. 3'1 and 88-89; Pt 4, Fig. 6) who 
recognized it · for a · degenerated variety· Gf I. alter-natus .(Mantell) . is -to be 
attributed to the subspecies 11ectensis Spath, and this opinion 18 accepted" also 
by . ~4e present author .. ~erences among the Cenomanianrepresentatives of 
the::genus. Idiohamites are discussed in p}ore· detail by Kennedy (1971, pp .. 14-18) 
who· noted ·that t~e subspecific differences "are probably of little . real value". 

Occurrence. · - Lqwer to ~d~iddle Cenomanian condenSed seq~nee at 
Annopol, Holy Cross Mts, iPoland . (cf. Text-fig. 3). 

The subspecies Idiohamiifes aZte.rnatus 11ectensis Spath has been recorded in 
the Lower Cenomanian. of France, England, Poland, anc;l . Algeria. 

Idiohamites afi. ellipticus radiatus·Spath, 1939 
(Pl'. 3, Fig. 12) 

Matericll: PhQ8PhaUc whorl fragment. No. A.H.M./J. 

__ Des~ription. ~ The dbs are prominent -and· ·rectiradiate at the .. whorl flank, 
but they disappeQr· in the dor~al area. ,There are twO vep,tral t:u~rcles · at each 
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rib, somewhat smaller at, every . second ;rib I(this difference in size is hardly 
discernible). There are 4 ribs at a whorl fragment equal in length to the wllorl 
height. 

,Remarks. - The occurrence of relatively prominent, straight ribs, each, one 
with two ventral tubercles, makes :the investigated specimen close to Idiohamites 
eUipUcus radiatus Spath (cf. Kennedy 1971, PL 4, Fig. 6). On the other hand, the 
spacing of ribs and the weakened ornamentation at every second rib make an 
aflfiinity ,to, I. aUernatuB vectensis Spath. One may conclude that tl1e in restigated 
speekD.en presents a form transitional bet,,-een I. eUipUcus radiatus and I., alteT
natus vectensis. 

Occurrence. - Lower to mid-Middle Cenomanian condensed sequence at 
Annopol, Holy Cross Mts, iPoland (~. Text-fig. 3). 

Idiohamit'es Sp. 
(Pl. 3, Fig. 13) 

Materta&: Calei.reous mould, No. ';.7114-8. 

DescripUon. - The whorls are subcircular In costal cross 8ection .fWb: 
Wh=O.91), with massive, rectiradlate ribs which are most prominent at the 
outer !part of the f1a~, a Uttle' less distinct at the venter,' and indistinct in the 
dorsal area. There are 4 singular ribs between each two bifurcate ones. The 
latter ribs 'bifurcate at rather conspicuousventro-lateral tubercles~ In turn, the 
singular ribs show very weakly developed ventral tubercles. The ,l;tifurcate ribs 
often are completely or partly fused into a single one, at the venter. Where the 
fusion is only partial, there is one prominent ventro-Iateral tubercle at each 
bifurcate rib at one shoulder; 8IIld. two smaller tubercles at the other. 

Remarks. - As indicated by the predominance o! Telatively massive, widely 
spaead (5 in number 'at a, whorl fragment, equal in len~h to the costal wh<lrl 
height), singular dbs, ,and the occurrence of only ventro-Iateral tubercles; the 
specilnen under discussion is representative of the genus Idiohamites Spath. 
However, the specimen displays also bifurcate ri~ split at the ventro-lat,er~l 

tubercles, i.e. like in. AnisoCeTOB auberti (Pervinquia-e) (cf., PI. 3, Fig. 9a-b); 
whicb characteristic makes it close to the genus AnisoceTas Pictet. One may 
conclude, that t.his is a form of Idiohamites with some morphological charac
teristics of AniBoceras, as ,it is the case with Upper Albianspecimens from Samt 
Croix 'section (cf. Renz 1968, pp. 70-71). 

Occurrence., - Middle Cenomanian, MGU Station, Band IV .. 2 (Bed 3), Crimea 
(cf. Text-fig. 6). 

Superfamily T~ilitaceae Meek, 1876 
Family Turrllitidae Meek, 1876 ' 

RemaTlc:s. - The family TurrWtidae 'Meek," 1878, and eepecially its Albian to Cenoma:. 
man representatives, Is concisely aDd comprehensively msculled by KHnger & Kennedy 
(19'l8). The pretent author's collection IDcludea genera Collllidered iD detail by tile latter 
authors' and' hence, tbe author'l comments deal merely with specific-level 'taxa. 



Genus TURRILITES Lama,rck, 1801 
Subgenus TURRILITES Lama:rck, 1801 

(Type species:. Turrilites costatus Lam.wr.ck, 1801) 
TUnilites.(TuM'iZites) cost~tU$ Lamarck, 1801 

~Pl ... 4, Figs 1-13) 

1822. TuniUte. co.tatu •• ·Sow.; Brongniart, p. :195, Pl. " Fi,. 4. 
18Z2. TUfTUite. coBtatus;' Mantell, pp. 123-114, PI.' 23, Fig.' 11,' 'PL 24, Figs 1 and 4-i. 
1A2. Tuniltte, co.tatu. Lmk.: Bronn, pt. 11, p. 3311, PI. 3J, Fi,. 7. 
18'10. TimiUtes cp.tatuB Lam.: l'toemer, p. _,' PI. 27, Fig. 3: 
i970. TurrUit •• costatUB Lamarck, 1801: MarciuoWlki, p. ta2 {cum III/n.]. 
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19'1'1. TurrUiteB coBtatus' Lamarck: TerekhoVa ,. MlkhaUova, p. M, PI. 11; Figs 1-1.' 
19'18. TurrUite. (Turrtlite.) co.tatwi Lamarck, 1801; Klinger &.. Kennedy, 'p. '1', Text-fl,. tA, 

Pl. 3,' II'lgi F' and K (cum 81In.]. 
. -

Material: Three hundred .peclmens, Nos 11.A-4 (Pl.' 4, Fig •. I), II.A-! (pI. 4, Fig. 2), Il.A-a 
(pI. " Fig. 3), 11.B-3 (pI. .. Fi,. 4), Il.B-3 (PL " Fig. 8), 11.A-I (PL 4, Fig. 11), II.B-l (PL 
',Fig. '1), Il.B/A (PI. " Fig. 8); 11.D-l· (pI. " Fig. 9), 11.D-I ·(PI. " Fig. 10), Tr a (Pl. " 
Fig. 11), lc •• _-3/3 (PI. " Fig. Ill), Ib.IIBIl-311 (PI. -', Fig. 13), Il.E, ld.IIBIl-3/4, 8.71&1-4, li~'fOOla, 
JJ.71S&-'1/1, and other. labe~ed with the symbols lLA, ·1l.B, or Il.D. 

Remarka. - The shell is ornamented IWUh rilbs confined to the upper part 
of the .outer whorl .face, and two l.ower rows of much ~maller, variable in size 
.and shape tubercles. The smallest tubercles are those CIf the lowermost. r.ow, 
often covered with the succeeding whorl. In contrast to the upper tubercles', the· 
loWer ones are flattened consistently in direction with the suture between the 
whorls. 

Ther,e 'is little intra specific variation~ The apical angle ranges from 18 to 24°. 
'rhere is also some variation in more or less oblique pooition of tUbercles rela
tive .to the ribs, and .in their mutual size relations. A. few specimens fPL 4, Figs 
9-10) tend, to develop pointed tu~cles rather. ,than ribs in the upper part· of 
the outer whorl face, which makes them close to Turrilites (T.) acutus Passy. 
The latter spec~s. is however distinctive in its much greater apical angle. 

Occurrence. - N.o. Tr 43; supposedly upper Lower Cen01llanian to lower 
Middle Cenomaniari, Hoppenstedt quarry, northern . limb o:f t~e Subhercynian 
Basin (cf.' Text-fig. 2); No. 8.1153-4: uppermost Lower Ce~{)manian, MGU Sta
tion, Band' IV-I (Bed' 2), Crimea (cf. Text-:fig.· 6): . Nos Ib.2588~312, lc.2588-313, 
Id.2588-314: Middle ·Cenomanian,. southern s~ope of the Mt. Selbukhra, marls with 
limestone debris, Band IV-2 (basal part), Crimea (cj. Text-fig. 6): N.o. 12.1156-711: 

Middle Cenomania~, MGU Station, Band IV-2 (Bed 5), Crimea '(c1. Text-:fig. 6); 
No. -11.7009a: Middle Cenomanian, MGU Statii>n, Band rV-2,Crimea (Cf. Text-fig, 
6); all·the specimens labelled with the symbols Il.A, II.B, .1I.D,· II.BIA, II.E: 
Middle Cenomanian, Su1lu-kapy, 11 faUiD8l horizon, BaIIlds 1"-9, Mangyshlak (C;1. 

Text-fig.' 12). . 

The spec:i~ TurriUtes' (T.) costatus tLamarck s.hows a world-wide distribu
tion, having been recorded in the Cenomanian ot Europe, Asia, . Airica, North 
America, and Australia (cf. Kennedy & Cobban 1976. Text-fig. 12). As noted by 
Klinger & Kennedy (1978, p. 7), "It first appears just below the LowerlMiddle 
Cenomanian boUndary, and is most common in the low Middle Cenomanian, but 
ranges to the low Upper Cenomanian". In the sectLon at MGU Station, CrImea, 
the species also appears just below the Lo\yeriMiddle .cenomanian boundary . a~d 
persists in the Middle Cenomanian (cj. Text-fig. 6). 
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TU'l'Tilites (Tumlites) scheuchienanus ' &se, 1801 
(PI. 4, Figs 14--15) 

18O-llIC. TurrlUtea Dunouern, d'OrbignJr; d'OrblgDy, pp. ' ~lI, Pl 1 .. , FJ.ga 1-2-
1840-1842. TurrlUt4!a 8cheuchz.rlcIRUS, Ba.ci drOrbilD7, pp. -..:..0., PI. 146, Ftp ...... 
1955. TurriUtea (EuturrUitu) 8cheuch:zerlanua Boec; Beyment. p. 13, PI. 1, Fig. Z. 
185'1. Turrititea (Euturrl&ttea) acheuchzerlanu8 Bole; Beyment, pp. 1i6-I'l, PI. 10, Fil. 8. 
1116&. TurrtUt4!a acheuch:zerlanua 'BoIIC: Beyment, p. as, PI. Z, FIg. 1. 
11168. Butur.rUUea, 8Cheuch:zerlaraua :Bee emend. Sharpe; CQlJ1nsnou,l>P. H.-u; Ill. , ,1lI, Fig. , t 

[cum IIIn.). : 
II1'lO. TurrUttea acheuchzerlanua Boluy; Marc1~I, pp. as--aa, PI. 3, FJ.ga li-lI [CU1ll 

IIIn.]. ' " 
19'18. Tur.rllU8a (ButurrUUea) IcheUchnrlanua 'be;, WledmaDo " Ea~n, 'pt. .. I'lg. 2-
19'18. "TurrUttea acheuch:Zerlanua BoIIC; KeDDedy, p., az, Pl a, Fig. , L , , , " 
Im. TurrlUtea d"snotlern Orb!.ClQ'; Tei:uhova " Mlklulllova, pp. 114-18, PI. 1, ' Flg. .; 
i878. TurrUttea ('rurrlltteS) Icheuchzerlanua Bole, 1801; Kllnaer'" Kennedl"; p. io, Text-fig. 

SB~C, PI. lI, Flp F and. H {cum al/n.]., ' 

Materta&: FOur incomplete ~eD8, 'N;' 11.0 , (PI. ' f, Fig. 14), Tr .. (pI. .. FIg., 18), Il.B-f9, 
and 11.8-10. , ' , ' , -

Remark8. ,- There is an cm.togenetic change in shell ornamentation in Tut'1"i
lite8 (~"') 8cheuchzerianus .Bos~ Ribs are interrupted at, the, mid-flaQk on, older 
(upper) whorls, whereas they are continuous , on younger (lower) whorls (~haTpe 
1857, 'P .. 64; SChiUter 1876,p. 124). This differen~ in ornamentatio.n between 
juvenil~ and adult stages induced d'Ol'bigny (1840-1842) to split this species into 
two. 'In .t8ct, the change in orna~entati6n is going on very rapidly, as ~th the 

,types at ribs often co-()ccur at a smgle whorl {cf. Pl. 4, Fig. 15). 
, Occurrence. - No. TT 44: Lower Cenomanian, Hoppenstedt quarry, northern 

limb Of 'the SUbherc;y man Basin (cf. Text..lfig. 2); Nos II;C, II.S-49, Il-S-50: 'Middle 
Cenomanian, Sullu-kapy, 11 faunal horizon, ' Bands '8';':'9 :and possibly Band 1, 
Mangyshlak (cf. Text-fig. 12). 

The species TurTiUtes (T.) 8cheuchzeTianm Basc' shows a world-wide distr!
bution, haVing been reported from the Cenomanian of Europe, Asia, Africa and 
Madegascar,and North America. 

GenuS NEOSTLINGOCERAS lGinger & 'XeIUledy, '1978 
(Type species: Timilites caTcitanensis Matbaron, 1642) 

NeostlingoceTa8 caTcitanense (Matberon, 184~) 

(P1.4, Fig. 16) 

1880. Ht/Poturriut... carcittanennl (MatheroIl); ciurlac, pp. .........0,' PI. 3, FJa. J9 [cum 
IIIn.]. 

tm. Hl/JIOturrUltea carcitanendl (llatheroD); Keonedy, pp. g.;...u, Pl ' 8, Figs 1-2, and 
4-10 (cum &tIn.]! 

1178. Hl/JIOturrUU". caf'citanenltlr (llathel:'on); Kennedy .. 'Hancock, P. ri, PI. f, Flp 8-10. 
'18'18. Hl/JIOturrlUtlila carcitan"n8t8 (Matheron); Lewy " Baab, p. 18, PI. I, Fig. 3. 
19'18. NIiI08tllnl1ocera. carcitaneRle' (Ma,theron, IBa); KI.ln,ger " Kenned7, pp. lJ-.(7, Te:.:t

fIga 10, ,8B-C, PL 8, Fig. G, and PI. .. Fig. n. 
Materia&: .Phoapha~ed half whorl, No. AB.M'" 

Description. - The specimen shows a very strongly cren~late ,suture at the, 
whorl contacts, and large-sized, pointed tubercles (5 -in ' number per half W\horl) 
in the uppermost row linked together by a fine ' spiral ridge. Tubercles making 
part of the other three rows, situated close to One another, a~ smaller~sized 
and more numerous (9 in a row per half whorl). There is a wide and gentle' 
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concavity between · the uppermost row of tubercles I!.nd the adjacent one. The 
remaining two rows lie so closely to each oOther that they almost make ·up a single 
row. 

Remarks. - Th,e specimen is entirely consistent with the diagnosis of Neo
stUngoceras carcttanense .(Matheron) . . It resembles most closely the specimens 
illustrated by Kennedy {1971~Pl. 6, Figs 2 and 6) and KlLnger & Kennedy (1978, 
Text-fig. 5C). . 

Occurrence. - Lower to mid-Middle Cenomanian condensed sequence at 
Annopol, Holy Cro!!s iMts,. Poland (cf. Text-fig. 3). . . 

The species NeostUngocercu- carcitanense (Mat~ron) oOccurs frequently in the 
Iowa-most · Cenoinaman .of · southern ·. IDngland and northern France where Lt i'3 
the index species of the lowest Cenoman4an assem'blage Zone (sensu 'Kennedy 
1971,Kennedy .& Juignet 1975). It has ·been recorded also in the .Lower Cenoma
nian 'Of GFR, Rumania, Yugoslavia, northern and southern Africa and Mada
gascar, a.nd Asia' (Kopet-Dag, Japan, and supposedly Southern · India). 

Genus HYPOTURRILITES Dubourdieu, 1953 
(Type species:. TUTriZites gTavesianus d'Orbigny, 1842) 

Hypoturrilites tenou.klemis (Pervinquoiare. 1910) 
(PI. 4, F.ig. 17) 

11111. TU'I'TUlte, tubeTcUl4to-pltootu. Seguenza, var. Tenouk1ensis Perv1nqui6re 11110; Pervln-
qui're, pp. 5'1-08, PL I, I'1g. IL . 

lm. HypoturrtUte. tenouJclenBiB (pervlnqui6re); Kennedy. pp. ~B. 

Material: Well preserved, although 8l1gbtly deformed sPectulen, No. JO'I'-. 

Remarkos. - The specimen is C'Onsbtent with the .original diagnosis and 
illustration given by Pervinquiere ~1910, p. 57; PI. 5, Fig. 31), · except for a little 
greater num!be.r of large tubercles wbf..ch are 15 in !Dumber per whorl, while there 
.are 12--:-13 t'lllberc~es . per whorl in the ,holotype. 

The speCies Htl:potuTTilites tenouklensis (iPervinquiere) shows tubercles aSS6-
ciated with ~ ribs 'On the outer whorl face. This type of ()r.ruunen~ati.()n is 
shared wLth H. cunlif/ean1.ts .(Stoliczka, 1866), H. tubercuratopricatus {Seguenza, 
1882),il. nodiferus (Crick, 1907), an'd H. I1rauesianUs betaiiraenSis Collignon, 
1964. Morphological differences among the members of this group of species are 
discussed by · Pervinquiere (1910, pp. 57-58), Dubourdieu · (1953, · pp. 65-4i6), and 
Klinger & Kennedy (J978, pp. 20 and · 23j. . , 

Occurrence. - Lower Cenomanian, MGU Statiiln, Band . IV -1, . Crimea (cf. 
Text-fig. 6): 

The specle.s . H'IIpoturrilites tenouklentris (Pervinquiere) ha·s ·thus far been re
ported homthe !Lower Cenornanian of . Algeria and southern England. In the 
latter area, it oOc~urs at .the top of the LQwet' Cenomanian (Kennedy 1971, p. 25), 
as it -is also the case in Crimea (cf • . Text-fig. 6). 

Hypoturrilites gravesianus cf. gravesianus (d'Orb'igny, 184.2) 

Material: Whorl fragment, No. · TT .Ga. 

Remarks. - 'rhe upper tubercles are very large-sized and widely spaced, 
twice less .numerous than those constituent· -of the remaoJ.ning three rows, which 
is suggestive oIf the · attribution <>f the specimen to the subspecies graverianus. 
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However, the specimen is' so fragmentary that it cannot be identified with 
certainty. 

Occurrence. - Lower Cenomanian, Hoppenstedt quarry, lIlorthern limb of the. 
Subhercynian Basin (cf. Text-fig. 2). 

Hypoturrilites tubercuZatus (Bose, 1801) 
,{PI. 4, Fig. 18) 

IIH1O. Hl/potuTriUtes tubercul.atus (Bo8c): Cblriac, pp. C81.-J, PL a, Flga aa-M ,[cum .. BSln.]. 
18'11. Hl/poturriUtes tubeTculatu. (Bosc): Eennedy, p. H, PL 11,' Fig. 11 (parttm, on13' lOWer 

whocls), PI. 42, Fig. II {cum' BSlR.]. ' 
19'18. Hl/poturriUtell tubercul.atus (Bo8c, 1801): Elinger " Eennedy. p. D, Text-fig. 6F {cum. 

sl/n.}. " . ' 

Material: Three whorl fragments, NCl8 Tr '4' (PL 4, Fig. 18), Tr 45, and Tr 48. 

Remarks. - The investigated specimens sh.ow tuber~les of the u'pPeIfDos~ 
row being much larger-sized and less numerous than those constituent' of the 
remaining three rows. Their numerical ratios in the, investigated whorl fragments 
are as f-ol1ows: 10: 13 (in TT '45), 11: 15 (in'Tr 46),"and 13: 17 (in TT' 49). , 

Occurrence" -, Lower CenQmanian, Hoppenstedt quarry,' northern limb of 
the Subhereynia'll Basi~ (cf. Text-fig. 2). 

The species HlIPoturrUites tubereulatus (Bose) has been recorded in the Lower 
Cenomanian of Europe {England, France, GFR, GDR, Switzerland, Poland, and 
Rumania), Africa (the Zulu,land) and Madagascar, Asia. (KoJ>E!t-Dag, .India), and 
possibly North America (Texas). . 

Hypotu:rrilites? polytuberculatus (MikhaUova & Terekhova, 1977). 
(PI. 4, Figs 19-20) 

Im. TUTriUtes polJlh,lbeTculatu. I. Mlchailova et Terechova, sp. nov.: Terell:hova &. MJ.
khailova, pp. 56-58. pL I, Flga 1-1. 

Material: Three specimens, one of which almost com1!letely 'Prellervedi Nos Tr '.7 (pI.. 4, 
Fig.· 18), Tr 50' 0"1. 4, Fig. 10). and 811pposedly TT. 411. 

Discussion. - The species polytuberculatus M.ikhailova & Terekhova origi
nally was arbitrarily assignec;l to the genus TurriUtes Lamarck, as it appeared 
incompatible with any thus far known turilitid genus (Terekhova & Mikbaiiova 
1977, -p.- 58). The present author is of the -opini-on that this is a transitional form, 
showing characteristics ,of the genus MarieUa Nowak, ,as well as features typical 
ofHlIpoturrtzttes Dubourdieu. Hepce" it is here tentatively attributed to the latter 
genus. In fact, the number of tubercles per whorl -is constant in all the four 
rows in the investigated 9pecimens, and tbeir size is, only slightly variable in 
the upper three roWS, which characters are typical of the genus MarieUa. In turn, 
the tubercles, tend to become more and more clava,te in the lower three rows, 
the lowermost two rows lie very close to each other, and there are no ribS,' which 
characters are typical oaf the genus HypoturrUites. Shall these features 'be found 
to co-occur in several specimens, a new taxon of at least subgeneric rank will 
be needel;l for those transiti-onal forms. 

Description. - The specimen No. TT' 50 ',(PI. 4, Fig. 20) shows the apical angle 
of 210 , as measured on its 6.5 preserved whorls. There are fo~ rows of tubercles 
on Ithe outer whorl face, each one with equal riUmber of tubercles (l'6, 15,' 19, 23, 
23 and 24· in number per, whqrl in ,upward order). T}:}e uppermost tubercles, a!l'e 
1he largest-sized, ibut the d,i:fiference in ,size from the ,tubercles constituent of ,the 
~ec-ond and third ;rows is only· a small one. The ,klwer~osttub,ercles ar~thlj! 
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lfaro!tel (Stomobamltel) dupUcatuI Plctet '" Camplche: 1 - specimen No. A.H.M.3. Cenomanian condensed sequence at Annopol , X 1.5; I - No. n .St.9, Middle Cenomanian, Sullu-kapy, upper part of Band 8 and Band ~ (ll taunal horizon), X 2. Hemlpty. 
cboceu.1 ,aultlnum lub,aultlnum Brelstroffer: 3 - specimen No. 10.31, 4 - No. 9a.8149-1I1; probably Lower Cenomanian, Mt. Kremennaya , fBands U-UI, X 2. Aniloceral pllcatlle (J. Sowerby): 5 - specimen No. n.An.I, Middle Cenomanian, Sullu-kapy, 

·Bands 7- 9 (11 taunal horizon), X 2; • - No. 20.7754-2, low MlddJe Cenomanian, MGU Station. Band IV-2 Bed 3 or ", ?< 1.5; 7 - No. 25.82a/l, Middle Ce.nomanian, Ajmaki, X 1; , . -No. 33.6024a/l, low Middle Cenomalililn, Mt. Selbukhra, Band IV-! Bed S 
or " X 1. AnlloceraL auberU (PervinQ..ul~re): • - specimen No. A .H .M.9 Cenomanian condensed sequence at Annopol, X 1.5. Idjohamlte. alternatul vecteDlII Spath: 10 - specimen No. A.H.M.7, U - No. A.H.M.5; cenomanlan condensed sequence 'at Anno
pol , X 1.5. Idlobamitel aft. elUpticul radiatul Spath r U - specimen No. A .H.M.6. Cenomanian condensed sequence at Annopol, X 1.5. Idlobamitel sp.: 13 - specimen No. 22.775.-8, Middle Cenomanlan, MGU Station, Band IV-2 Bed J, X 1.5'. 8clponocerjla toto 
CleiMskl: It - specJmen No. Il.Scl.2, Middle Cenomanlan, Spllu-kapy, Bands 7-8 (11 faunal horizon), X 1.5; 15 - No. A.R.M .• , Upper Cenomanian, Annopol, a fe w centimetres above the hardground , X 1.5. Selponoceraa lip.: 11 - specl~en No. Ue.UV16. 
Middle C~nomanlan, Ajmaki, X 1. Sciponocera. baculoide (Mantell) (J7-1~ mlcroconcl\s, 20 macroconch): IT - specimen No. 16.7755-913, 11 - No. 14.775",9/1, 11 - No. 15.7755,,9/2, Zt - No. 18 .775'-9/~ l low Mlddle Cenomanian, MGU Station. Band IV-2 Bed . , Xl, . 

a lateral , b ventral, c dorsal views; arrow lndlcates the end ot 'h~ phrlllmocone. 
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TurrWtel (TurriUtel) cOltatU. Lamarck.; I - speelmen No, II.A-4. 2 - No, II.A-2. 3 - No. n ,A-3, t - No. II.B-2. :> - No. II.B-3, , - No. Jl.A·l, 7 - No. n .B-I, , .- No. n .B/A. , - No. II.D-l, 10 - No. II.D-2; Middle Cenomanian. Sullu-leap)', Bands 
'1~9 (Il faunal horizon); 11 - No. Tr 43. high Lower or low Middle Cenomanlan, Hoppenstedt, 12 - No. le.2588-3/3, 13 - No. Ib.2588-3/2; MIddle Oenomanian, Mt. Selbukhra, base of Band IV-2. TurrWtel (Turrilites) ICbeucbzerlal!UI Bose: It - speelmen 
~o. n.c (with ribs interrupted at mid-flank). Middle Oenomanlan. Sullu.kapy, Bands 7-9 (ll launal horizon) ; 15 - No . Tr 44 (1Sa older part of the whorl with r ibs Interrupted at mid-'fl~nk . ISb younger part of the whorl with continued ribs). Lower 
Cenomaruan. Hoppenstedt. Neoltlioloeeru eareltaoeoBe (Matheron): 1& - specimen No. A.RoM.2 (lea outer lace of the whorl. 14b upper and 14C lower face Of the whorl). Lower Oenomanian condensed sequence at Annopol. BypoturrWtel tenoukJelllil (Per. 
v lnqui're): 17 - specimen No. 207.5999, Lower Cenomanian. MGU Station, Band IV·I . B)'pOturrllitel tubereulatu. (Bosc): 18 - specimen No. Tr 49, Lower Cenomanian, IJoppenstedt. Bypoturr1l1tel" poly1ubereulatut (Mlkhallova " Terekbova): 1. - spe· 

cimen No. Tr 47 (cast). 10 - No. Tr 50; Lower Cenomanian . Hoppenstedt . 
Figs 11-13. '15, 17-20 are of natural size. the others are X 1.5 
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smallest-sized, situa~ at the suture at rthe whorl contacts. The distances between 
the uro>erthree rows of tUbercles .~aduaHy decreas:e downwards, but the lawer
most row lies very close to the third .one. The whorls are rounded pentagonal in 
C!roM sectLon, with relllltively convex outer whol"l face. ' . 

The same morphological characteristics· are shown also by the specimen 
No. Tr 41 (PI. 4~. :Fig. 19) although they are obscured by i1$ considerable diagene
tical flattening. 

Remarks. - One of th~ investigated specimens {Pl 4, Fig. 20) resembles 
very closely ' the holotype of Hypoturrilites? poZyt1Jberculatus (Mikhailova. & Te
rekhova" the latter specimen showing in average 19 tubercles in a row ~~ whorl ' 
(cf. Terekhova & Mikbailova 197'1, pp. 56-58; Pl2, Fig. 1). The species H.? poZytlI
bercuZatuB ~aUova & Terekhova) diUers from MarieZZa .(M.) Zewe:riensis (Spath) 
mainly in the ' absence of ribbing and the orientation at tuber-eles cOnstituent of 
the lower · two rows. In turn, ·it diflers loom ' H •. manteUi (Sharpe) hl less nmnerOU9 
tubercles and especially, ,in their number per whorl !being constant in all the 
rows. The . latter ch8ra.cter, as ~ll as small diHerences in tubercle size bet.ween 
the upper two. rows make u.p a difference between H.? poZlItuberculatus and H. 
tuberctUatus (Bosc). There are specimens of H. manten, with only 22 tubercles Per 
whorl in the uppermost row but nevertheless, they show a Uttle mote numerous 
tubercles (25 in number per whorl) in the remaining three rows (cf. ~nz 1963, 
p. 1093, PI. 1,' Fig . . 9) than does the species under discussion. Therefore, one may 
doubt whether Ke~dy {l971, pp. 22-23) was right when claiming that the speci
men described byRenz as "with equal number of tubercles in all roWs may be 
transitional to MarieUa". 

Occurre~e. - . Lower Cenomanian, Hoppenstedt quarry, northern limb of the 
SubhercY'nian . Basin (cf. Text-fig. 2) . . 

The species Hypotun'mtes? pollltublfl'c,ulatus .(Mikhailova & . Terekhova) occurs· 
also In the .Middle? Cenomanian of the Anadyrsko-Koyarskyi regLon. Far l!:ast of 
the Soviet Union, where it is associated with Turrilite. (T.) costatm Lamarck, 
T. (T.) scheuchzeri~nus Bosc, T. (T.) dinert Murphy & Rodda, HyPQturrilitesanadll-' . 
Tensi8 Mikhailova & '~erekbova. AnagatulryceTas btuldha (Forbes),PaTa1aubertella 
1cawakitana Matsumoto, Tetragomtes TectanguZaTis wtedmann, and MarshaUites 
olcostephanoUies Matsumoto. That ammonite association was recognized by Te
rekhova & Mikbailova (1977, p. 50) for kldicative of the TurTiUtes costGtus Zone; 
there is however little doubt that the zone is meant much ' more widely than it 
is in Europe, as it is eonsidered as equivalent to the whole Lower Cenomanian in 
the bipartite subdivision of the stage applied in that area. 

GenusMARlELLA Nowak, 19:15 
Subgenus. MARIELLA Nowak, 1915 

(Type species: TUN'ilite8 'bergeri Brongniaf\t, 1822) 
. Mciriellii (Maneliaf cf. iewesie?isb (Spath. 1926) 

M4ter1Gl: Con.tderalily flattened specimen, No. IIHJ-l/l. 

Remark •• - The specimen shows tubercles in four rows, almost equal in size 
In the . upper three rows which characteristics make it close to .Marielta (M.) !eWe-: 
siend. <Spath) (cf. Kennedy 1971, p. 28).' However, the specimen 'is too poorly pre
served to be identified with certainty. 

Occurrence. - Lower Cenomanlan, Sukhoy ravine, 200 m north of the LGI 
(Leningrad Geological Institute) Field Station, green, gla·1iconitic-3Qndy marls 'close 
to ·the AlbianlCenomanian boundary, Band I, southweste.ri:t Crimea Highland. 

4 



Superlamily Seaphitaceae Meek, 1876 
Family Seaphitidae . Meek, 1876 

Genus SCAPHITES Par1cinson, 1811 
Sulbgenus SCAPHITES ParildInson, 1811 

(Type species: Scaphites equaZis J .. ~owerby, 1813; by the· su}\seque:nt 
designation of Meek, 1876) 

DtIIgftOBia: See W1edinann (1181, .pp. 41'1-412) and. KeDDedy (19'11. P. 33). 
Diacuaftoft. - Wledmann (lNS) d1atingulshed three ·evolutionary liDeagea· (the .. equtJUa", 

.. nmUIJriI". and .. meriG"''' atoekll) within the nominative IIIJbgenlJll Bcaphttel J'arJdmon. 
liJ.owIDg parallel evolutionary trendJl. The preRnt author'll oolleot1on. 1ncludell repreaentaU
Vetl Of only two of . theae llneqea, the "aquaZu" and. ~mUartl" atOck8, which Ihall there
fore be duCU88ed In more detaU. 

Accordlilg to ~man (INS). the .. eqU41W'· main oftOck 1nclildea the IIpeclea Bcaphtte. 
(B.) simplex J'Uk .... Browne. 8. (B.) obUq~us 3. ·SOWerby, and B • . (B.) 8qU4lu 3. SoWerby, 
which are counterparted In the .,sImqo~· atock by almllarly ~amented but much amaUer
-alzed speclel B. (8.) hau Adlcina " Wlnton, ·B. (B.) IIOftekural yabe. and B. (B.) nmttari. 
StollCzka • . reapectlvely. The preaent author· Is of the op1nlon that Ihell slze II of · much 
diagnOltlc vlilue In the genu. Bcaphitel ~rkinac)n. becaUA where· the bOdy chamber (=lIliaft 
and hook) i8 ·present it seta the limit ~ lIbell growth (furtber growth would require shell 
relorption. · Which bypothellla 11 inacceptable). Wiedmann . (11161). coDl1dered the WOl k of Ma
koWlki (1~) but none the lea. did nOt refer the obilerved difference in shell me' between 
the two atocka to sexual dimorphiam. He Wrote. .,s . . n,i,UlJriI and ita alJ1ea w1ll be regarded 
aB an atrophic parallel development to the main atock. Wbiob. evidently favoured the borul 
coldwater" (Wiedmann 1l1li; p •. 611). More recent BtucUea demonatratecl, bowever. the co-occur~ 
rence of representatlvea of the two atockl (et. 3utinet " ·KeDDedy 1II'l8. Seyed-tllmami 1II'l'I'. ' 
Tanabe 1II'l'I'.. Kenned7. • al. llI'I'8). 

One inay conciude that aome representativeS of the .. 8QU11Us" an4 "nmUlJrta" atockS 
occur In coupJea. beiq Blmilar. if not 1nd1atinguilhable in Bhell ornamentation, and leparated 
only by a diItlnct Bize gap. F6Ilce. they show sexual dlmorphi!l characterlatlcs and are to 
be· lum.ped each couple Into a ilDCle ~eclel (cf. MakOWSld ~IUa; 18Gb. pp. 81.....,.. Text-PI. 
4). at is to be noted that · In the genus Bcaphttel Parldmon l'exual iHinorphlllm may be 
expreued not only·ln III.ze difference between conspeclf1c micro- and· macroconcb8. but · allO" 
l~ conaiderable differencel in &hell ornamentation (et. Cobban !8811, Book " Cobban ·1l1'li). 
. Qccurreftce. -: Tbe sUbgenus Scaphtte8 ParkiDlon ~ • world-wide. ~rlbution. 

having been recorded in the Upper Alblan. to Upper CampanlaJi of Europe, Alia (Soviet 
Union. lIraJi. 1rDdla. Japan), Africa aDd Madagucar. Dorthern Auatralla and New ' Zealand, 
North .Amerlca. 

Scaphites (Scaphites) obZiquus J. Sowerby. 1813 
(PI. 5, Figs 1--'5) 

. . 

1823. Scaphtte8 atrtlltus; llantell. pp. 119-110. PI. D, Ftp 1-4. I. 11, and J.S-,111. 
11161. Scapbttes aequalw Sowerby; C1~, pp. ........ PL .. ne. .. 
1l1li1. Scaphtte. aequali. aowerby; '" Naidin " ShimaDllldj {PClr:tlm). p. IN, PI. 7. Fig. a. 
19IIS. Sc. (Bcaphttes) obllquul . 3. SOwerby:· Wiedmann. · pp. . tl1l-C17. Text-fig. Ic. PI. li8. 

FI,p ....e {cum 'un.]. . . 
1981. Sc • . (ScaphUel) floiaeJcUnJI Yabe: Wledmsnn [PClt1lm], . pp. m-at, Text-fIa. 34. PI. 

Fig. 7. ' 
It'1O. Bcaphttes GeQUaUs Sowerby. 1118: MarclDowa1d, pp. aa-ae, PL .. I'ip l1-li. 
lr11. Bcaphites obltquu. 3. SOIIVerby: Kennedy. p. :a, PI. a. J'lg; .. and. 1'1.. 114, Fip s..,.t. . 
19'18. Scaphttes (ScaphiteB) obllQuus J'. Sowerby: J'uignet " KeDDedy. P. ., PL t, Fip 1-10 

8Dd 12. 
,.,.,. Bcaphtte. obllQuua SOwerby; Se:yed-&Dain1, p. !U, J'L 18, · Fip l1-li. 
19'1'f. Bcaphttes lIoll8kurct Yabe; Seyed-Emami. pp. 133-1IIt, Pl. 13, I'1p 12 and ll-i7. 
19'19 •. Bcaphttea (Bcaphttes) obllQuw 3. Sowerby. 1811; Kennedy. Chahlda " Djafarlan, pp. 

2S-23, PI. 2. Flp ~ and ·U. . 
19'19. Scaphites obltQuus J'. sowerby; Wledmann '" Schneider. p. 1151. PI. 4. Fig. 5. 

Material: A doz~ 8P8Clmens. NOB MU (J'J. 5. Fig. 1). MU (PI. 11. Fig. 2). 41.7786-'11£ (PI. 11 • 
. 1'1.. I), ID.7,31-1/1 (PI. 15. Fig. '). 7I.8ma (PL 6. Fig. 11). 211.8Ia, 31.81181/-2, 35.b/n-l. 38.13. 88.lJa, 

and. 3II.7631.-lI2; 



265 

Table 7 

Spec1men . . 0 Wb d wh wb u wb 
No~ mm mm mm % % % wh 

'0' 

m 1 c' r 0 con c'h 

75~6036a 16.0 9 50.0 24.4 

m a c r.o con c h s 

41.7755-7/1 . 23.0 14.2 49.3 21.8 

46.1 25.6 12.5 16 .54.4 61.9 29. 4 1.14 

Remark8. - There are two morphotypes among the investigated specimens 
preserved w1th a body. chamber. One of these is represented by individuals rang
ing from 23 . to 30 mm in .shell size, with rather strcmgIy ribbed shaft and hook 
(Pt 5, Figs 1-3). The specimen No'. 4U757-7/1 (pt 5, Fig. 3), withde.nsely spaced 
and conspicuous primary ribs on the body chamber, is almost ind1stinguishable 
from the lectotype of 'ScaphiteB 8trictuB Mantell, the latter name being a junior. 
synonym of ScaphtteB obliquUB J. Sowerby .(cf. Kennedy 1971, PI. 64, Fig. 2). The 
observed variation in rib conspicuousness and density, which is in part due to 
the" preservation state (the ribs are less distinct .in phosphatic than in niarly or 
calcareous moulds; cf. Pt 5, ·Figs 1-2 and 3-4, respectively), i,AIls within the' 
range of intTaspecificvaria-billty (cf. the illustrations in Wiedmann 1965, Kennedy 
1971, Juignet & Kerinedy 1976; Kennedy & a!. 1979). 

The 'other morphotype .inchides specimens ranging from 16 to 20 mm in shell 
size, with body chamber covered with dens~ly spaced, fine ribs (PL 5, Figs 4-5). 
Both ,primary and secondary ribs are ·as distinct in proximity . of the ventro-Iateral 

. edge as at ·the venter (cf. also Naidin & Shimansldj' 1959, Pt 7, ·FIg. 2). The two' 
morphotypes : co-occur, e.g. in the :Mid.dle Cenomanian of the Mt. Selbukhra, south-
western Crimea Hig·bland. . 

Pisrusrion. - The 'two morphotypes ' of S(!ophiteB ' ObUquU8 differ in , shell size, 
by 'the factor of 2 at the extreme case, as well as inarnamentation of body cham~ 
ber. The .present author is of the opinion that this the case of .sexual dimorphtsm, 
with ~}:le specime;ns Nos 26.82a, 35.b/n-1, 38.13a,· 41.7755-7/1,46 •. 1, and '46.2 (cf. also 
PI. 5, Figs 1-3) being macroconchs and the speclmens Nos 3i.8089-2, 38.13, 
39.7631-112, 40.7631-111, and 75.6036a (cf. also' PI. 5, Figs 4-5) being microcOnchs. 
The' existence of small-sized anc:I densely ribbed morphological counterparts of S. 
obliquUB was pointed out by W~edmann (-i965, pp. '~1-422) who assigned them to 
S. yonekurai Yabe. Not all the specimens discussed by Wiedmann can be regarded 
as representative of true S. yonekurai (cf. Tanabe 1977a, p. 128; 1977b, p. 14) but 
none ·the less, they can be, at least in pan, considered as micrOconchs of S. , obli
qUUB. Wiedmann (1965, p. 422) included · to the synonymy of the species ·S. yonekuraf 
also S. aequalis-obliquUB Sowerby (cf. Colli~on 192jJ, ' PL 5, Figs 1-6)' and ' S. 
daiZyt Wright, which is 'in, the present author;s opinion incorrect because ' b.oth 
the latter forms are to be attributed to S. · basseaeColllgnon (Bee below). 

Occurrence. - NOB 46.1, .46.2: Cenomanian condensed sequence at Moki"zesz, 
Polish Jura Chain (cf. Marcinowski 1974, Text-fig. a); Nos 39.7631-1/2, .40.7631-i/1: 
Lower Cenomanian, marls at the left--.barder of. Bodrak river at Trudolubovka, 
Crimea; No. 38.13a: Lower CenomanIan, MGUStatlon, Band lV-I. Crimea; No. 
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26.824: Middle CenomaDian, Ajmaki, Dagestan Caucasus (cf. Text:.:f1g. 9); No. 
41.7755-711: Middle Cenomanian, MGU Station, Band lV-2 (Bed 4), Crimea (cf. 
Text-fig. 6); No 38.13: ' Middle Cenomanian, southern slope of the Mt. Selbukhra, 
Band lV-2, Crimea {cf. Text-fig. 6); Nos 31.8089-2, S5.b/~1: Cenomanian. southern. 
slope of the Mt. Selbukbra, Crimea; No. 75.60364: Cenomanian, Shara ravine. 
Cr~ea. , 
: ' The' species Scaphites' (S.) obliquus J: Sowerby is widely distributed, having 
been reported !fr.om the entire Cenomanian of West and Central Europe, the 
Balka.ns, possibly the Podolia, Crimea, Caucasus, Middle East (Ropet-Dag and 
Iran), and northern Africa. 

Scaphites (Scaphites) equalis J. Sowerby, 1813 
(Pt 5, Fig. 6) 

1823. Seaphlte. CO.tlltu.: Mantell, pp. ~Zl, PI. 23, Ftp • and 12. 
1 ... Se. CSCllphlU.) equaU. J. Sowerbl'; W1edmann, pp. UT-fl9, Te~ig. Ia-b, Pl. 118, 

JI'Ip 1-4 .[cum IJI'II.]. ' , 
188\1. : Sc. (SeaphUes) Ifmtlllrl. Sto1lczka: Wiedmann, pp. m--aa ,[cum stili.]. 
1..,.,. ' Bcllphtte. -'mUCIN stoUczka; 8e;yed.a!lmamt, Po 1M, PI. iLlI, Ftp 18-011. 
Itm. S.eaphlte. (Seaph't8.)8qwzU. J. Sowerb;y, 1111: Kenned,., Chablda & DJafarian. p. 23, 

PI. i, Fig. S (cum 8J/II.]. 

Jfaterllll: 'l'Jn'ee IIhell fragments with body chamber preierved, Noa 61.111 (pL S. Pig. 8), 
" ... and 2't' t. . 

RemI1'1'ks. - , The investfgatedspecimens show widely spaced, distinet ,primar) 
ribs at the flank of the body cba~, which branch each into up to four finer 
secondary . r~bs crossing the venter aloog with Olle ' or , mOl'e, ahort intercalated 
ribs (cf. iPI. 5, Fig. tJ). The species Scaphites {S.) equaUs J. Sowerby differs from 
SC4phites (S.) obliquus J . Sower.by in its thicker abaft and especially in its 
distinct primary ribs. , 

Discussion. - The dimorphic counterpart of SC4phttes (S.) equalis is. Scaphite8 
(S.) ' simUa'l'is Stoliczka (microconch) described by Wiedmann (1965, p. 422) as, 
"~vidently a small-sized Sc. equalis, with , which stoliczka identifie<t it at first!' 

Occu.,.,.ence. - No. T1' 6: supposedly iMiiddle Ceno~ debris with Acantho
ce1'tlS in the Hoppenstedt quarry, northern limb of the Subherc,.nian Basin (cf. 
Text-fig. '2); Nos ' 53.1 and 53.11: Cenomanian oondensed sequenCe at Jatwiny, 
PoUsh JUra Chain (cf. ilIIlarcinowski 1974, Text-fig. 2). ' 

Tl:le speci~s SCl1phite8 (S.) equaliB J. Sowerby DCCurs commonly in the Ceno
manian England, F:rance, GFR, GDR, Bohemia, iPoland, the Soviet Union (the 
Podolia, Orim~a, Caucasus, Kopet-Dag), and Iran. . 

Scaphites (Scaphites) basseae Collignon, 1929 . 
(~1. 5, Figs 7-15) 

1I.O'f. 8caphltel aequalls ' SOw.; Boule. Lemolne cl 'l'hevemn. pp. I0-Il1, PL 12, 1'1& •• 
1io7. SCllpI&lteI obUquu. SowerbYi Perv1Dqu16re, p. 118, Plo 4, J'1g. rz. 
.... ScaphUe. IItlQUaUa-obHQu",' S01D81'btn CoWgnon, pp. ...... pL ., I'ip 1-4. 
1 ... ScaphUu BGaal nov. 'P.; ColUDgnon. pp. 1I1--u, Plo 6. I'lIB l1-li. 
lat. ScaphttU HUl/llrctlllllUl d'Orb.; col11inoD. p. D, Plo 11. Fig. U. 
1121. ScaphiC88 Fauod novo .p.; ColllgDon. p. 14, Plo I, lI'ig. 1«' 
1nl. 8caphlte8 Ba88al CoIL; CoUlgnon, p. tt, PL 5, FIg. .. 
19a; 8eaphtteir bll8.'" ColllgDon; Sorney. p. 10, Text fig. S, PI. 1. FIgs T and 11. 
IBA. SCllphUe. dcdlut lIP- nov.; 'Wrlght, p. _, PL 81; Fig. •• ' 
1IH. Bcaphlte. aeqUll&b-obltquUI J. SOW.; 'CoUigDon, pp. t-l0. PI.SlI, Fig. 13'l8. 
1Hf. ScaphlteIJ simple%' J~"'BrowDei CoWgnen, 'p. 10. Pl. '19, lI'ig. Uft. 
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19811. Sc. (ScaphileB) hUU Adldns & Whlton: Wiedmann '[JlClri&m], p. m . 
. 19'1'1'a. 8caphtta dClUut C. W. Wrlgbt: oranabe, pp. 123-128, TaWIp 11-13, PI. .. F1p 1-1li. · 
lIma. Scaphite. bauel col1ignon; Tanabe, pp. 118-129, Text..fig. 1", PI • . t, J'1g8 lJ-U. . 

Mat",.ia&: Some tens ·of ferruetneoul mould8, . mostly pbragmocooel, 1_ COIllDlon1y complete 
Ipec1mens with partly de8troyed body cbamben, Nos Il.S.4b · (PL I, Ft,. ' 'I), 1'.S.4a (PI. ~ 
Ft,. 8); n.s.! (pI. 5. Fig. 9), 81.b/n-! (PI. 11, Fig. 10), Il.S.Sc (PI. I, · ~. 11), n.s.sa (PI. I, 
Fig. 12), · Ji.S.5c (PI. 5, FIg. 13),· IJ.S.5b (PI. I, Fig. ·U), 11.8.14 (PL I, Fig. 11), and others 
labelled with the symbol 11.S. 

Table 8 

Spec1111en 0 Wb d wh wb u. It!?. 
No. mill 111111 IIIm % ,; %' .wh 

m i e r 0 e 0 n c h s 
i 

. :U.S.4b 11.5 54.8 63.5 24.3 1.16 

11.5.48 12.7 55.2 86.6 L57 

lI.5.2 ?20 ?11 11.9 54.6 73.9 1.35 

m. a c roe o .n c h s 

lI.S.3c 11.5 47.8 8B.7 16.5 1.85 

1I.S.3b 12.4 45.2 77.4 19.3 1.71 

XI.S.3a 13.8 52.9 89.8 19.6 1.70 

XI.S.5e 14.2 45.2 75.3 1.66. 

XI.S.5b 26.0 14.4 52 .... 0 76.4 . 1.47 

lI.S.5a 26.0 ?i7 .14.0 50.0 73.6 1.47 

Remarks. - There are two morphotypes in the investigated collect£on. One 
of . these includes specimens (Pt · 5, figs 11-15) approximating 25-26 mm in 
shell size (with body chamber preserved). Lateral bulges at the base of the 
body diamber almost entirely cover the umbilicus a!. the spiral portion. The 
early whorls Me low semilunate in cross section, whereas the subadult ones are 
30mewhat higher, with rounded ventral side (cf. Pt 5, Figs 11-13). On the whorl 
flank, primary ribs are rectiradiate to a little prorsiradiate. They bifurcate 
below the ventro-Iateral edge and intercalar .ribs sometimes appear between the 
secondaries; the ribs inclLne ·ba'Ckwards at the point of bifurcation. The ribs are 

. ·weakening at the final part of the spiral portion and at the base at the body 
::hamlber (cf. Pt 5, Figs 13-15). All these characteristics indicate that the investi
gated specimens Me representative of Scaphites daiii/i Wrlght (1963, p. 602, Pt 81, 
Fig. 6) which in the present autbo,r's opinion is a junior synonym of S. basseae 
Collil§Jlon (see below). 

The other mcirphotype is represented by specimens (pt 5, Figs 7-10) ranging 
from 17 to 20 mm in .shell size. The shell !form is as in the former morphotype. 
except for sught differences in ornamentation and proportions ()f the ~piral · 
portio.n. In fact, the roibs are finer and more densely spaced in the small-sized 
forms, which is partly due to a creater .nu~ber of inter.calar ribs; the whorls 
are higher and subcirc1,1lar in cross section (cf. Pt 5, Figs 7--8 and 11-13). The 
TJbs do 'Dot weaken· at .. the fillal part of the. spire and at the base. ()f the body 
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chamber, as it is .tlie case in the large-sized morphotype (cf. Pl. 5, Figs 9a, c and 
. 13a, 14a, 1·5a). The small-sized morphotype. ~s entirely consis.tent with the diagnosis 
of the species S. basseaeCollignon. . 

Wiedmann (1965, p. 421) attributed to S. hUli Adkins & Winton specimens 
doubtlessly representative (If that species, as ' well as ones representative of 
S. basseae. The present author is of the opinion that the latter species is not 
synonymous with S. hiut, . the difference consisting in the absence of tube~cles 
from its iJhaft (cf. Adltins 1928, Pl. 20, Fig. 3; Cla1'k 1965, PL .21, Fig. 4, and PL 
22. Fig. 4), more prominent umbilical .bulges at the base of its body chamber, and 
shorter shll!ft and closely adpressed hook which results .in a more globular shell. 

The specirile.n No;" 81.bln-2 I(1PI. 5, .Fig. la) is diagene"tically flattened, bl.WnS 
finer ornamentation on both the spiral portion and the shaft make it .close 
to S. veUai of Ilender~n :[1973, p. 95, Text4ig. 10 (1-3)]. 

Discussi()n.- The 'two morphotypes differ mostly in mature shell size (cf. 
PI. 5, Figs 9-10 and 14-15; note that the specimen in Fig. HI is twiceerJ.a;.ged, 
while the others are taken X 1.5). This is evident also in the speCimens referred, 
to m: 'the synonymy. The small-sized forms {D=10-20 mm, most commonly· t5--20· 
mm) are representative of Scaphites (S.) basseae ' Collignon, . while tbe . large
-sized ones (D=23-26 mm) a!Ie representative of Scaphites (S.) dait1li Wright, the 
difference :in sl.ze being 'by the factor of 2.6 at .the extreme case (compare the 
specimen illustrated by Colllgnon 1931, PI. 5, Fig. 6 with those in PI. 5, Figs 
14-15 in the present paper). The two morphO'types co-occur dn the Sullu-kapy 
section, MangYBhlak, as well as in Madagascar (cf. Tanabe 1977a, p. 129) ~hich 
supports their .hnterpretation as sexual dirilorphs. Consequently, the name Sca
phit€'s (S.) dail1li Wright is to be considered as a jum·or sy.nanym of Scaphites (S.) 

. basseae CoIUg,non, and miC!Ioconchs and macro conchs are to be distinguished among 
the . in~estigated specimens (PI. 5, Figs 7-10 and 11-15, respectively). It is 
notable Ithat Wright (1963, p. 602) hiri1self emphasized that, "it is probable that 
S. dail1li is closely related to, and !perhaps derived directly from S. ba88eae." 

Occurrence. - N()s 11.S.2, 11.S.3a, 11.S.3b, II.S.3c, I1.S.4a, II.S.4b, n.S.5a, II.S.5b~ 
11.S.5e, lI/nd some lens of specdmens labelled with the symbol II,S: Middle Ceno
manian, Sullu-kapy, II faunal horizon, Bands 7-9, Mangyshlak (cf. Text-fig. 12); 
No. 81.bln-2: upper ·Lower Cenomaman or Middle Cenomanian, southern slope 
of the Mt. Selbukhra, /Band IV-l or IV-2, Cririlea (cf. Text-fig. 6). 

The species Scaphite8 (S.) basseae Col1igno~ may be widespread, but nuSl

dentified as S. equalis J. Sowerby, in the Cenomanian of Mangyshlak and K()pet
-Dag. This is supported by the occurrence of S. (S.) cf. basseae (specimen No, 
6766) also in the section of the Mt. Kdksyrtau, Mangyshlak. The species occurs in 
the Lower to MiddleCenomaman at Cririlea and iMangyshlak in the Soviet Uni,on; 
northern Africa and Madagascar; it is noteworthy that it has not been recorded 
in Iran (cf. Seyed-Emami 1977, Kennedy & al. 1979). 

Scaphites (Scaphites) 'evoZutm P~vjnquiere, 1910 
(PI. 5, Figs 16-17) . 

19l0. Scaphttea evoluttis, Pervinqu16re 1910; Pervinqui6re, pp. Jl5-1II, Pi. 2, I'ip 5-f (?Text-. 
fig. 11 and Pi. I, Flga a-t). . 

Material: Two ferrUgineouB' moulds with shaft. and a hook fragment preBerve~. NOB 1l.S.6 
(PI. $. FIB. 16) and 1l.S.1J (PI. 5, rig. 17). . 

DesC1'iption. - The speciri1e.n No. 11.S.6 ·{PI. 5, Fig. 17) shows an evolute spiral 
portion with early wni()rls ornamented with singuJ.aa.o fibs, massive at the whorl 
flank'and weaken.t.og at the venter . .Ad; the ·later an.tagenetic s.tages, the riba 
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8eapbitel (Seaphites' obllquua 3. sowerby (1-. macroconcbs, 4~ r11lcroconchs): 1 - peclmen No. 46.1, 2 - No. 46.2, Cenomanlan, condensed sequence at Mokn:esz; 3 - No. 41 .77~S-7I1, Middle Cenomanian, MUG Station, Band 
JV-2 Bed 4; • - No. 40.7631-111 , Lower Cenomanlan marls In left edge of Bodrak river at Trudolubovka; 5 - No. '15.6036&, Cenomanlan, Sbara ravine. Seapbite' (8eapbitel) equalll 1. Sowerby (macroconcb): • - specimen 
No. 53.1a, Cenomanian condensed sequenoe at 3atwlny. 8eaphJtes (Seapbitel) balleae Colllgnon (7-10 rnIcroconchB, %1-15 macroconchs); except the specimen presented in Fig. 10 the others are from Middle Cenomanlan. 

ullu-kapy, Bands 7-9 (11 faunal horizon): 7 - specimen No, 1I.S.4b, inner part of spiral portion; • - No. II.S.4a, almost completely spiral portion with umhUlcal bulges;' - NO. tI.S.2, adult form wltb fragment ot body 
cbambe.1' (shaft); 10 - No. 81.b1n-2. adult for'm, high Lower of Middle Cenomanlan, Mt. Selbukhra, Bands liV-1 or 1\'-2; U .., No. n .s.le, Inner part of spiral portion ; 11 - No. n.S.3a, inner part ot SPiral portion; 
1S - No. II. S .~c , complete apiral portion with umbUlcal bulges at the base ot body chamber; 14 - No. II.S.5b, 15 - No. n.S.5a, adult forms with epigenetic damage of body chambers. Scapbites (8eaphltel) evolutus p er. 

vlnquiere (16 macroconch, 17 microconcb): l' - 6peclmen No. n.S.48, 11 - No. n.S.6; Middle Cenomanlan, Sullu-kapy. Bands 7-9 Cll launal borlzon) Figs 1-6, 9, 14-16 are X 1.5, Figs ID, 17 are X 2, Figs 7-8 and 11-13 are X 3; arrow Indicates the end ot the phragmocone 



CTA GEO LOG ICA POLONICA, VOL. 30 R. MAROlNOWSKI , PLo 8 

Puzosia (Puzosia) p lanulata (J. de C. Sowerby) (4-6, 17 - inner whorls of macro conchs; 8- 11 microconchs; 1-3 the innermost parts of phramocones, the m orphotypes undeterminable) : 1 - specimen No. 212.IV- l , lower Cenoma
Dian, Mt. Selbukhra, Band IV- I ; 2 - No. 61.073, Lower or Middle Cenomanian, Mt. Selbukhra; 3 - No. 51.7751-1 , Lower Cenomanian, MGU Station, Band IV-l Bed 1; ,, - No. 52.9107- 1, Lower Cenom anian, Mt. Kremennay-a, Band IV-l 
Bed 1; 5 - No. 137.82a, Middle Cenomanian, Ajmalti, Dages·tan; 6 - No. 62.7759-2, Lower Cenomanian, right edge Mender ravi'l1e near MGU Station, Band IV-I Bed 1; 7 - No. 53.77, Lower or Middle Cenomaman, Mt. Kremennaya; 
8 - No. 213.IV-l , Lower Cenomanian, Mt. Selbukhra, Band IV-I ; 9 - No. 56.7756-3, Middle Cenomanian, MGU Station, Band IV-2Bed5; lO -No. 55.7757-1,LowerCenomanian, MGU Station, Band IV-I Bed 1; 11 - No. 214.IV-l , Lower 

Cenomanian .. MGU Station, Band IV-I. Puzosia (Austioiceras) austeni (Sharpe): 12 - specimen No. 209.7757-1, MGU Station, Band IV- I Bed 1 
All figures are of natural size, except Fig. 12 which is X 0.5 
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. Table 9 

Specimen 0 Wb d wh wb u wb 
No. mm· mm · mm % % % wh 

m 1 c r 0 con c h 

II.S.6 6.5 9.5 44.2 45.3 33.7 1.02 

m a c r 0 con 'c h 

II.S.49 24.0 9.0 12.7 50.4 52.7 26.8 1.05 

become more and more indistinct and a little prorsiradiate, but sldghtly inclined 
backwards just below the' rounded ventro-Iateral edge. They bifurcate at the 
point of bending, often with intercalar ribs between the secondaries. The orna
mentation' is very fine at the fina'l part of 'the spiral porif;ion and at the shaft. 
The shaft ds short, considerably growing in' thickness adapel'turally. It partly 
covers the umbilicus (iPI. 5, FIg. 17a). The shaf~ fla.nk is covered with singular, 
oblique, incli,ned forwards, fine, ana. densely spaced ribs. The ornamentation is 
meChanically ' obscured at the . venter cif the slia:rt, 'but ' the Ill"Unaries are ' split 
down into fin,er secondaries in proximity of the hook. . 

The other specimen (iPl 5, Fig. 16) is almost indiStinguishable in shell form 
from the former one, except for a little smaller evolutenessof its spiral portion. 
However, it . is almost twice greater in size (note that the photos diHer in 
enlalfgement). Its shaft is ornamentec;l with rather fine, oblique, inclined forwards. 
primary ribs, each one divided above the whorl mid-height into 2-4 very fine 
but sharp secondaries which attain their maximum' conspicuousness at the venter 
(cf. PI. 5, Fig. 16a,d). This shaft ornamentati,on resembles very closely ScaphiteB 
aequali8-obtiquus of. var .. turonenBiB Roman & ~azeran of Collignon (1929, PI . . 5, . 
Fig. 7). 

Remarks. - The investigated specimens resemble very closely those typical 
of Sc~hiteB (S.) eooZutuB Pervinqui~re (1910, Pl. 2, Figs ~) in their ' very wide ' 
umbilicus, short shaft partly covering the umbilicus, low rate of whorl e~pansion 
in the spiral portion. The only differ~ce is in their ' f.iner and ' more denSely 
spaced rilbbing of the shaft .. (cf. Pervinqui~e 1910, Pl. 2, Figs 8~). In the present 
author's opinion this difference .reflects 1ntraspecifdcvariability ·in ScaphiteB (S.) 

evoZutus. 

Dt8cusrion. - The investigated specimens are preserved. with their body 
chambers (shaft and partly preserved hook) but they are· .separated .by a con
siderable size gap. Consequently, they are to be considered as sexual dimorplJ.s, 
the ,specimen No •. Il.8.6 {ilL 5, .Fiig. 17) ,being the microconch and the other (PI. 5, 
Fig. 16) .being the macroconch. 

Occu;"'ence. ~.Nos II.S.6 and n.8.4!J': Middle Cenomaniail, SUllu-kapy, II faunal 
horizon, Bands 7-9 and lower part cl Band 8, respectively, Mangyshlak (cf. Text-: 
-fig. 12). 

The species ScaphiteB (S.) evoZutus ~nqud~e has thus. far be.en reported 
. only from the Middle? Cen~ian of .the Aumale region, Algeria. 
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Suborder Ammoliitina Hyatt, 1889 
Superfamily Hoplitaceae Douville, · 1890 

Remarks. - The superfamll,. Hoplitaceae Douvill6 is here meant as b,. Kullmann .. 
Wledmann (19'10) and wtedmann (Im) who ezcluded 8O-ealled ~Jfallle boplitids" from the 
Hopiltaceae .eMU Wrtght (llll'l) . and recognized them for diltinct superfamllles, the 
DouvUlelcerataceae and the DUba,.esltaceae, of the suborder ADo),loceratlna. 

Family DesmoceratidaeZittel, 1895· 
Subfamily Puzosiinae Spath, 1922 

Genus PUZOSIA Bayle, 1878 

BemIlrks. - The preRDt author is of the opiDfoa that fo~ sublenera can be dlstingWabed 
within the genus .Puzoata :ea,.le, nBmel7 the nominatiVe subgenus Puzoata Ba,.le and 
AtUttnicaru Speth, Anapuzoli4 MatlUmoto (r:/. ·Wrlgbt 191'1, pp. La8I and LS6'I), and •• .0-
JlU%oata lIIatsumoto (r:/. Cooper 18'l8, P. 'It). Tbe f1r8t two of theR &ubgenera are representea 
in the investigated collection. 

Subgenus PUZOSIA ~yle, H~78 . 
(Type species: Ammonites planulatus J. de C. Sowerby, ~827) 

.RemarJu. - Spec1me1l8 representative of thf.s subgeuus IIboW Idngular ribs at the ouw 
half of the whorls, moderatel;y evolute sben, aDd 4-'1 coll8trlctl.ons per Whorl (Cf. J(a~. 
moto II1H, P. 'Ill; ·Wr18bt l8I'I, P. IMII; Benz 1I'JI, p. 'IN: Cooper 1t'l8, p. 'It,. All thse 
character&t1ca are eun,. discernible in the invest1gated materiaL 

Occurrence. - The &UbgenUII Pu%oata Ba,.le show. a world-wide distribution, rangblg 
from the. Lower Albian to l1pper 'l'uroman. 

Puzosia (Puzosia) planulata (J~ de C. Soweri>y, 1827) 
(PI. 6, Figs 1":"'11) 

111S11. Puzoat4 pkmullltll (SowerbJ); Naldln &: ShlmaDBldJ, p. IN, PL 8, Fleil-L 
11180. Puzoata mauortana Or~Jany; Drusbtcb1ci, p. 301, · PL . _, . Fig. 10. 
19'1'1. Puzoata mauoriClna d'orbllD7, 1M8; KoteUsbvili, p. tII, PL Ill, Fig. " PL 17, Fill J-II, 

PL 18, Fig. J, PL ·18, Fig.J, atld PL ., Fig. a. 
fl9'l'1. ·Puzoata BP. (1); KotetS8bvUl, P. _, PL 18, I'is. I, PL .. Fig. 2. 
IIm. Pu:roata (Puzoata) mauoriClM (d'orb1&n7, lMl); ID1meI, pp. 81'1-t18, PL I, Jl'fgs ~. 
IIm. Pilzoata (Puzoata) subpIGnuZ4t4 (SCh111ter, 18'l1); Immel, pp. 81~19, PI. 1, Fip '1-8. 
llm. p. (PUzoata) plGllulIlt4 (SOwerb,., 111S7); Scbolll, pp. 81-418, Text-fip It-ZO, PL 11, Figs 

t-l0, Pl. li, Flpil-ll, and PL 13, J'ig. I ·[cum 111ft.]; 

Matsrla1: 80me thlrt,. mouldS, NOlI ID.IV-I (pI. 11, Fig. I), 111.07' (pI. 11, FtB.. 2), 61.'1'1111-1 
(PL 8, Fig. 3), SI.PI11l-1 (PI. 8, Fig. t), 1S7..8Ja (pI. 8, Fig. I), 82.'1'1U-1 (PI. 8, Fig. 8), 53.77 
(PI. 8, Fig. 'I), 113.lV.-I (pL 11, Fi&. 8), 1II.'1'1S5-' (PI. 8, J!'ig. I), S$.f7S7-1 (pI. 11, Fig. 10), JI4.IV-I 
(PI. 11, Fig. 11), MI.77fl7·I/I, 47.77r1-1/I, 4B.7'I1Y1-1l', 48.IIOOB-lcl, 1lO.'1'1fi1-l/4, 64.7»8-1, 81, IIB.78I1a, 
U.77f11-I, fill, 8114, ".7'1"..." 84.7'1117-1, ... 7'IM..... fJtI.'1'1117-I, rI.7'I"", 118.7'IS5-8, 10.Baa,· 144.81a, 
IIS.IV-I, IIII.IV-I, and .I7,w-l. 

Discusaion. - Scholz (1979, pp. 63 and 66-68) pointed out that Puzosia sub':' 
plllnul4t4 (SchH1ter) is a junior synonym of P. planul4t4 (J. de C. Sowerby) and 
followed Wiedmann & Dieni (1968, .p. 110) in considering P. matlorillna (d'Orbi~y) 
also as a junior synonym of the latter species. Furthenn.ore, he included to the 
synonyniy · of P. pZanulata several poorly preserved and diagnosed fonns recognized 
previously for varieties or even distinct species. It is notable that this was also 
the opinion of Passendorfer (1930, pp. 632-636) who recognized various morpho
types within P. pZanulata for being of 'Varietas rank. The · present author agrees· 
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Table 10 

Specimen 0 Wh U Constrictions 

No. mID .% % per whorl 

59.7757-1 17.5 46 29 4 

60 25.0 45 30 7 

46.7757-1/1 27.3 39 33 4 - 5 

212. IV-1 31.0 41 31 5 

57 34.6 42 31 5 

61.073 39.1 41 34 5 

216.IV-l 42.2 41 35 5 

51.7751-1 45.0 39 35 5 

52.9107-1 61.5 40 35 4 - 5 

56.7756-3 72.6 41 32· ca 5 

S8.7811a SO.5 41 33 5 

53.77 Bl.0 42 32 6 

with SchoIz (1979) that the species under discussion shoWs a considerable intra
specific variability and a wide stratigraphic range (Middle Alb1an to Cenomanian). 

Remarks. - The specimen No . . 60 shows much more constrictions than other 
. approximately equal-sized ones (cf. biometry) which makes it similar to· the 
morphotype Puzosia octosulcata ,(Shar.pe). However, Pervinquiere <1907, p. 157) 
demonstrated that there i'1 a considerable variation in number ·of constrictions 
in P. pZanuEata (J. de C. Sowerby), and the present author agrees with SchoIz 
(1979) in con9iderlng thisvai-iatian as falling w.lithJn the range . o~ intraspecific 
varlabill:ty. The investigated specimens show more or less c:onstant shell propor
tions {cf. ~biometry) but vary in ornamentation. Some individuals are finely ribbed 
(PI. 6, Figs 1-7), while others display more prominent ribs at equal .shell diameters 
(PI. 6, Figs 8-11). This variati-on is unrelated to the stratigraphic position, as 
it ds eVidenced 'by the co-occurrence of the two morphotypes in a single bed: (e.g." 
the specimens presented in PL 6, F'igs 3.-4, 6.and 10). The specimen No. Z14.IV-l 
(PI. 6, Fig. 111) is a strongly ribbed mature bQdy chamber, as indicated by its 
aperture provided with a wide, weakly projected ventral lappet and a single 
couple of lateral lappets. It is to be noted that there are specimens of P. planuZata 
much· larger-sized than the latter one, with densely spaced, fine dbs at the upper 
part and venter of whorls, persistent throUghout the ontogeny (cf. Popovlci. 
-Hatzeg 1899, PI. 2, Fig. 2; Naidin & ShimanskiJ 1959, PI. 8, Fig. I; Collignon 
1963, PI. 264, Fig. 1152). 

The above discussed data demonstrate that, contrary to the opinion of Scholz 
(1979, p. 66), there is a variation J.n mature shell size in P. plantaata. This variation 
in mature shell size. and ornamentation can be most plausibly· interpreted as 
a sexual dimorphism. {cf. Makowski 1962a, b), with the strongly ribbed specimens 
(Pl. 6. Figs 8-11) being the microconchs, I1IJ.d the finely ribbed ones being, at 
least in par.t (PI. 6, Figs 4-6; 17), inner wh9rls of the macroconChs •. Some 
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specimens (Pt 6, Figs 1--3) are juveniles that cannot be recognized for re
presentative of one or the other morpbotYile. 

Occurrence. - iLower to Middle Cenomanian, southwestern Crimea Hlghland 
(cf. Text-figs 5-6); Nos 137.820, 143.820, 144.820: Middle Ce.nomanian {along with 
Acanthoceras rhotomagense cf. 8ubfle:x:uosum Spa·th), Ajmaki, Dagestan Caucasus 
(cf. Text-ifi,g. 9). 

Southwestern Crimea Highland: Lo.wer Cenmnania~ of the MGU Station, 
southern slope of the Mt. Selbukhra, Mender ravine, and Mt. Kremennaya: 
Nos 46.7757-111, 47.7757-112, 48.7757-113, 50.7757-114, 51.7751-1, 52.9107-1, 55.7757-1. 
59.7757-1, 62.7759-2, 63.7759-2, 6~.7757-1, 65.7757-1, 66.7757-1: Band IV-I (Bed 1); 
Nos 212-217.IV-1: Band IV-1. Middle Cenomanian of the. MGU Station, southern 
slope of the Mt. Selbukhra, and Mender ravine:. Nos 67.7';:;5-6, 68.7755,,6: Band IV-2 
(Bed 4); No. 56.7756-3: 'Band IV-2 (Bed 5). Lower or MlddleCenomanian of the 
Mt. . Kremennaya, southern slope of the Mt. Selbukhra, Katscha river', and 
possibly other localities: N<lS 49.6008-90, 53.7", 54.7536-2" 57, 58.78110, 60, ' 60a, 
61.073. As demOOlstrated !by Naidin & Alekse~ {1980}, the species under ~iscussion 
occurs also in the Bands I-Ill in the Southwestern Crimea Highland. 

The species PuzoBia (P.) · plonulata f,J. de C. Sowerby) shows'a' world-wide 
distribution, haVing lbeen recorded in the .Middle Albian to Cenomanian of Fram:e, 
England, Italy, Switzerland, Anlstria, GFR, GDR, Poland, Hungary, Rumania, 
Bulgaria, the Sov.iet Union (the Pockllia, Crimea, Caucasus, Georgia, and KQpet
-Dag), Asia (Iran, southern India, Japan), Africa (Twlisia, Algeria, M~ambique, 
the Zululand, .Aa:lgola) and Madagascar, and possibly North America. 

Subgenus AUSTINICERAS Spartb, 1922 
(Type species: Ammonites austeni Sbarpe, 1855) 

Occurrence.- The subgenuI Au.tintcer48 Spath occur. in . the cenomam.an to Turonian 
(p~bly also the Albian and Oampahlan) of northwestern and southeastern Europe, Africa 
and Madagascar. Asia (Kopet-Dag. Iran, southern India, Japan). and North America. 

Puzosia (Auatiniceras) austeni ' (ShMpe, 1855) 
(PI. 6, Fig. 12) 

1811 • . Ammonltes Auatent. Sharpe; Sharpe [partlml, pp. ......... PL 1:1. Fig. 1 {non J'ig. I-
=Puzollta (AR4j7uzona) dUlls", Spathl. 

18.t. Auattntceras austsm (Sharpa); Wright & Wrlght, p. 19. 
urn. AusUntceros (lustent (Sharpe); Kennedy. pp. _. PI. 11, Fig • . 1, and PI. 11. Fig. 1. 
19'J8. Aualtniceras austent (Sharpe); J'uignet & Kennedy, pp. ft-IIa. 

lIIatsrta&: Diagenetically flattened whorl fragments, Not! IO'."'I'I-! (PL 8, Fig. 12), 210.'1'11'1-1 
and 218. 

Remarks. - The s.pecimen No. 209.7757-1 (Pt 6, Fig .. ' 12) is a phragmocone 
fragme.nt, as indicated . by partly preserved sutural lines, . with ' widely spaced' 
major ribs stao:ting SIt the iimbilicus, supplemented with many intercalar ones 
arising . at :the mid-flari.k:. This o.t"llamentation is . alniost indistlnguisha·ble . from 
that at the inner part of final whOrl in ' !l;he lectotype of Puzosia (Austinice1'as) 
Bustt'ni (ShBrpe) as illustrated by Keonedy (19'11, PI. 11, Fig. 1). A similai- ornamen
tation .is also sh{)wnby the specimen ~o" 210.7757-2. In turn, the specimen No . . 218, 
which is a fragment of a much larger-sized whorl,. shows . more densely spaced 
major ribs, with intercalar .ribs present only at the. whorl ' venter and ventral 
part Of' the flank. These characteristiCs indicate that the 'latter specimen is . 
a fragnl~f of mat~e body chambeT (Cj.Kennedy 1971, p. 38, Pt 11, Fig. 1). 
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Occurrence. - Nos 209.7151-1, 210.7151-2: .. Ulwer Cenomanian, MGU .Stati~m. 
Band IV-1 ~ed 1). Crimea (cf. Text-fig. 6); No. 218: Lower Cenomanian. marls at 
the right bo.rder of Bodrak river at· Trudolubovka; Crimea {cf. Text-!lg. 5a). 

The species PuzoBia (AusUmcercu) austeni (SharPeY has been reported from 
the Cenomanian to Turonian of England and France, and possibly trom the Middle 
Cenomanian of Kopet-Dag (the Soviet Union) .. 

Family Hoplitidae Douville, 1890 
Subfamily Hoplitinae Douville, 1890 
Genus. HYPHOPLITES Spath, 192·2 

(Type species: .. Ammonites Jalcatus Mant~ll, 18~2) · 

Remarks. - The lenUB HlIphopUtes Spath Sa represented in tbe investigated collection 
by some teN of very well preserved pmllClDoconell, the miIJority of whicb were collected 
in the Sullu-kapy lectlon, lIIangysIiIak (cf.· pis. '1-8). The investigated lpecimens are 
indicatlve of a conel.derable intraapecWc variability, SI well as of morphologlcal inter
gradations among thus far recognized apeclea (see belOW). Tb.iI Is caUled by the common 
absence of ari7 distinct morphological gap between· thw! far: recognized speciea and sub
species (cf. wrisht & Wrisht 1948) of HJlPhoputes. Unfortunately, body chambers are 
lack:ing in the investigated specimeD8 and hence, the present autbor .. unable to undertake 
a revision of the genua. Therefore, the traditiODal taxollOlliy (Wright &- Wrlght 1N&) of the 
genUII H1IPhoplttes is followed in the present· paper, in spite of its arbttrarin.l. 

Occu1Tence. - The genus Hyphoplttes Spath ahowl·.a Boresl distribution, h&'Y1ng been 
reported from the uppermolt Albian to Lower Cenomanian of Weat Europe to the Trana
cupla and n'an (Seyed-Emami &. al. 1971, Kennedy .. al. 1878) and TUrkmenia (Atabekyan 
1881, Manija 197.,. Southwardl, the genua occura rather commonly. in the uppermOllt Alblan 
to Lower Cenomariian ot the Swis. .Jura MtI (et. Rem: &. <il. ISM13: Renz lJ8II), infrequently 
In t):1e Lower ·Cenomanian of lOutbern Frlnce, · and aporadically In ·the LoWer C8n0manlan 
of Jaraet (A~leCh 1985). 

Hyphoplites jalcrLtus jalcat'lJ,s (Mantell,. 1822) 
(PI. 7, Figs 1-'-3) 

l8U. Ammomte. talcatus; lI/Iantell, .pp. U'I-118, pI. 21, 1'1II1II 8, IJ. 
18113. Ammonite. falcatu., Mantell: Sharpe .[partlml, p. 21, Pl. '1, Flg. '1. 
18'11. , Ammomtes falcatu8, lI/Iant.; Scbltlter ,[parUm], pp. It-l8, PL 8, l!'Iga 3-4. 
l888 • . Hopltte. falcatus Maut.: Semenov, pp. 1211-130, Plo B, l!'1g. f . . 
t9t1. B1/PhOP&Ues faicatus falcatus (ManteJl)j Wright '" WrIgbt, pp. fIIf-48I, 'PL all, FigJ 1 

and IS-f. 
1911. HJlphoplttes falcatu. (Maniell): Wright '" Wright, p. 21 •. 
191i. Hyphop&ite, .falcatus (Mantell): Ciei11M1d, pp. I3-k 
19I9. HJlPhoP&itea talcatus lalcatus (lIautell); Bancock, p. HI. 
1981. B1IPhop&Ues latca:tu. (ManteJl): Paaternak, p. 21. PL · I, :ng. 1'1. 
11M13. HJlPhop1it8S talcatus falcatu. (ManteJl); Renz. p. 1018. 
1_. B1IPhopttte. falcatu. (Mantell): Avnim8ech, pp. 180-113, Text-flg. 1. 
19'11. BJlphoplites falcarua falcatus (ll'antell); KenDedy, pp. fl-t2, pL IB, Fig. I. 
mf. Byphoplttu fatca:tus falcatu. (Mant.); ManJJa, Po 811. . 
18'18. B1IPhOlilUes fCJlcatUS falcatu. (ManteJl); .Ju1gnet &. Kennedy,. P. '11, PL8, I'Ig. f. 
19'18. BJlPhoplttes falcatu. fa'catu. (Mante1l); Xenne4y .. . .H.ncoc)r::. p. ft. PL e, Fig. I. 
19'1'1. Byphoplttes falcatu8 falootu8 (ll'antell): .rulgnet, p. la 
1878. BJlPhopltte8 falcatu. falcatus (ManteJl): Amedro, Po '1. 
19'18. BJlPhopllte. fa1.cGtU8 falcatu8. (JIantell): .Juignet, Kennedy .. Lebert, pp. a and 1M-95. 
1878. B. (HJlPhopUtU) falcatu. (Mantell); ~edmann '" Schnelder,pp. 881-ea, PI. 8, Flg ... 

Material: A dOJ:en apeclmena, NOB. I.H.ll/a (PL 'I, l!'1g. I), I.H.14a (PL 'I, Fig. 2), 1.H.14b (pL 
't, Fig. 3), I.B.llb, I.H.ll/c, I.B.lld, 1.H.l4c, I.H.lld, 1.B.l", I.H.l4f, 1.H.14g and Tr e,. 

-Remarks. ·- The .specimen No. I.H.13a (pl 7, Fig. 1) is almost indistinguishable 
in ornamentation fro~ the inner whorls of that one illustrated ·by ·'Wrlght & 
Wright G1949,PL 30; Fig. 3). and the occurrence of flattened. sickle:'shaped ribs s,nd 
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fairly distitict, ventral clavi indicates that this is a form typical of the subspecies. 
In turn; the specimen No. I.H.14a (PI: 7, Fig. 2)' shows a more conspicuous rib'ling 
at a .shell' diameter approximating that in the former specimen, which makes 
it ciose to another form described and illUstrated by Wright & Wright (1949, p. 
485, PI. 30, Fig. 1). 

Occurrence. - No. Tr 69: Lower' Cenomanian, Hoppenstedt quarry, northern 
limlb· of the S'IlIbhercy.nian Basin (cf. Te:x-Ifig. 2); all the other specimens: LOwer 
Cenomanian, Sullu-kapy, Ifaunal horizon, Bands 3-4, Mangyshlak (cf. Text

. -fig. 12). 
The subspecies HlIphoplites falcatus fa1catus (Mantell) has been recorded in 

the Lower Cenomanian Of England. France, Switzerland, GFR, GDR, the Soviet· 
Union (Transcarpathian and Transcaspian regions, Kopet-Dag), and Israel. 

Hyphoplites jalcatus aut'07'a Wright' & Wright, 1949 
(!pI. 7,. Figs ~) 

111&-1880. Ammonite. tCl'e«&US. Mantell: P1c1;et .. Campiehe [partlml-, pp. 1I1~l1, PI. 27, 
.Fig. 8. 

lINII. ~lIphopltte. tCltaatus (M'anten) sublp. ehron. aUl'O'I'a nov.: Wr1gh1: .. Wrlght, pp. 48S-
4811, PL 1111, Figa 3, 9, aDd Pl. 80, Fig. L 

195t. HlIphOpUtes tataatus aur01'a Wright ... Wright; Wright Br Wright, p. 21. 
11168. HlIphoplttes taleatus aur01'a C. W. et E. V. Wright; Rens, p. lIB, Text-fig. 8d, PL 2, 

Flg. 15. 
1888. Hyphop'ites talcatt.l. aft. at.lT01'a C. W. et E. V. Wright; Rens, pp. 2lI-4'1, Text-fig. 

Be-h,' PI; 11, FIlii 9, 11, and 18. 
111'11. HyphopUt8. fatcatu. auroTCl Wright and Wrlght; Kenneciy, p. 42. 
ft9'1ll. HIIPhopUt" aft. camplchet Spath translt10nal to tatcatus auroTCl Wrigb.t and Wrlght; 

Hancock, Xennedy & Klaumann, p. t48, PI. 81, Fig. lI. 
18'1f. HyPhopUte. faleatus aurora Wr. et Wr.; l\IIaniJa, p. 91. 
ll8Vf. HyphopZttea tatcatus ~UT01'a Wright & Wrlght; Maro1nOlWllkl, pp. 173-1'140 PL 31, Fig. 11. 
1l1'l'i. H1/PhopUte. taleatus aUTora Wtight and Wright; Juignet, p. 1411.· 
II1'l8. Hyphoplites tatcatus auroTa Wright et Wrlght; Ju1gnet, Kennedy & Lebert, pp. 92 

and ....... 

Material: Two specimenB, Nos 1.H.Ua (pL. 'l. Fig. f) and. I.H.llb (Pl. 'I,. Fig. I). 

Remarks. - The investigated specimens show almost exclusively dichotomous 
ribs, and their ventrO-Iateral (peripheral) clavi are sharper but less prominent 
than in HyphopUtes jalccitus jalcatus (Mantell) (cf. Pl. 7, Figs 40, 5c and lc, 2c), 
which characteristics are diagnostic of the subspeci~s aurora of Wright & Wright 
(1949, p. 485). 

Occurrence. - Lower Cenomlinia.n, Sullu-kapy, I faunal horizon. Bands. 3--4, 
Mangyshlak .(cf. Text-fig. 12). 

The subspecies 'Hyphoplites fatcattl.S aurora Wright & Wrlght has been recorded 
in the uppermost Albian to Lower' 'Cenomanian of England, the· uppermost Alb1.8n 
of Switzerland, and the. Lower Cenomaniim of Frazice, Poland, the Soviet Union 

. (Kopet-Dag), and possibly GFR. 

Hyphoplites falcatu3 'interpolatm Wright & Wrlght, 1949 
(PI. 7, Figs 6-7) 

181&-1180. Ammonite. tll1.eatu., Mante11;. Plctet & C8mpiche' j[partlm]~ pp. l1~l, PI.. :n, 
Fig. B. 

tM. HyphoplUea fatcatt.l4r cManten) var. 'nteTpolCltus nov.; Wrigb.t·8o Wright, p. as, PI. ao. 
I'lp I aad f-II, . 

1911. H1/PhoplUes taJeatu. ver. 'nterpolCltus WrIght .. Wrlght; WrigM .. Wrlght, p. 11, 
19111. Hl/PhoplU •• · falcCltu. (Man tell) var. 'nterpolCltus Wrigb.t .. Wright; Hancock, p ••• 
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1 ... · H1/PhopJUe. fatoow, Mant.; ~v ... Allev[pc&ritm], pp. 21..-u«, Pl. 1, .J'iJr. 1 • . 
1983. HlfPhoplUe8 falcatua 'nC8f'P(IIcJtu. Wnght ... wri&ht; ReIiz,. P. 1.... PL I, rig.' n. 

27~ 

1988. HtlphopUte, falcatua aff. 'nte7'pOtatu. C. W. et !Ill. V. Wnlht: Bens, Po 1'1, PI. ' Z, 1'1g. If. 
1971. Htlphop1tte8 falOON' tnte1'JlOtatu8 WrigM and Wright; Kennedy,p. fI. 
19'1" HSlphopltte. fatcatu. tmerpotatu& Wr •. et Wr.; ManiJa, p. 85. 
19'18. Ht/PhopUte. talC4tul .tnt~tua Wright et Wriallt; Juignet .... Eenne4y, p. '«' PI. S-

Fip 10-11. . . ' 
llr/'/'. BtlphopUte. fatcatul 'nteTpota~ Wrlght and Wright: Juipet, p. 1& 
lll'll. : BlfPhopUte.· talootua tnterpotatua Wr1ght et Wright; ' Juignet, Kenned7 Br 1.ebert, pp. lI2 

and Ho 

Material: Two .pee1meru., Nos I.B.l8tl(Pl. '1, ·.FiJr. 8) and I.B.Jab '(PL 7, Fig. 'I). 

Remarks. - The investigated specimens 'showtra-ces after lower ventro-Iate
ra.! tubercles, and rather widely spaced umbilical btillae, whdch characteristics 
make them Close to Ht/phoplites cu"vaw, (Mantell). Ho~ver, they display mostly 
double, sparcely \ripple-split ribs, that join together at' the top;' while such 
a ribbing is diagnostic of the subspecies inteTpolatus of Wright &: Wright (1949, 
p. 485). 

Occurrence. - Lower Cenomanian, Sullu-kapy, 1 faunal horizon, Bands 3-4, 
MangyolShlak (cf. Text..fig. 12). 

The subspecies H1IphopUtes falcatus interpolatus Wr.ight &: Wright has been 
reported from the uppermost Albian to Lower- Cenomanian Qf Switzerland, and 
the Lower Cenomanian .of England, Franee,and the Soviet Unioo CKopet-Dag). 

HYl'hopZites campichei campichei Spath, 1925 
(pl. 7, F'igs 8-11) 

1811-1860. Ammolde •• faleotUa, Mante11; Plctet &- Cainplche (pclritm], pp. 21~sn, PL 1ft, Ftg. 1. 
1..,.. Bt/Phopltte. camPtchet camptChd Spatli, 1II1II; Marcl~oWlkl, p. 1'13, PL aa,' Fig. 1 

[cum sJ/n.]. 

Material: A dozen specimens, Nos 1.H.1'Ia. (pL' 7, FIg. I). i;S.l1b (PI. 'I. Fig. 11). I .B.m (pL 'I, 
Ftg. 10), 1.8.18a (pL. '1, I'ig. 11), I.B.l7c, I.B.l7d. I.H.17e~ I.B.17t, I.B.1'Ig, I.H.18e. I.B.ISd, 
I.H.IBe, I.B.I8/, and I.B.IBa. 

Remarks. - The specimens 'Nos I.H.i7a, · I;H~17b, and I.H;180 (tPl; 7, Figs 8-9 
and 11) present forms typical ,of the subspecies. The specimen. No. 1.H.18b (PI. 7, 
Fig. 10) shows longer and stronger ribs makI.ng the ventro-lateral ma.rgin more 
crenulate, wl1ich characteristics result in an affinity ' to HlIphoplitea falcatus (Man
ten) •. 

Occurrence. - Lower Cencunanian, SuUu-kapy, 1 faunal horizon, . Bands 3-4, 
Mangyshlak (cf. Text-fig. 12). 

The subspecies HlIphoplttes campichei camptchet Spath has been reported from 
the uppermost Albian of Sw.itzerland, the uppermost Albian to Lower Cenomanian 
of England, and the Lower Cenomantan of France, Poland, and the Soviet Union 
(Tnmscapia, Kopet-Dag). 

HyphopZites, campichei densec,?8tatu8 Renz, 1968 
(PI. 7, Fag. 12) 

1... HtlPhopUte. camptchet Spath, form transitioDal betwe~ DtacohOplUu· subfalootua (Se
menow) and. HSlphopUtea camptchet Spath: Wright • Wri&bt, pp. .'" and t83, PL U, 
Fig. 1. 

1988. BtlPhoplite. cmmpfche' den.ecoatatu. n. Mp.; Benz, pp. 3I-Z8, Text-flp. Bb, .e and 
Il1b, PL 2. F1g8 8, 10. 
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1l'1li. Bt/phopUt'8 (Di8COOOpUt .. ) c08l0n0tUl . deMeCOBtatuB (ReD&, lM); SCbolz, pp. 'IS-'If, 
PI. 13 •. FlIP' ~ and 12. . . 

Material: One lpecime~ No. 1.H.1II (PI. ". Fig. D). 

Remarks. - Then! are 2--3 or even 4 very fine ribs between indistinct major 
ribs in the upper ~rt of whorls; actually. these are incisions.of the ventro-Iateral 
margin which give it up a very finely crenulate appearance. This crenulati.on 
of the ventro-Iateral margin and a densely spaced. :f.ine ribbing make up a diffe.
.renee between the subspecies densecostatuB of Renz (1968. p. 26) and the nomina
tive Bub!Jpecles (cf. Pt 7, Figs 12· and 8-11, respectively). 

Juignet &: Kennedy (1976. p .. 74) do not accept the subspecies under discussion, 
even though they do ·acceptvarious subspecies ol H1IPhoplites falcatus ' (Maritell). 
The present author is of the opimon that ·morphological differences are (If equal 
significance In both the cases and therefore, follows Renz (1968) in recoin.tzing 
the forms .r~eil'red to in the synonymy for a distinct subspecies. 

OccuTTence. - Lower Cenomanian, Sullu-kapy, 1 faunal horizon. Bands ~-4, 
Mangyshlak (cf. Text-~ig.; 12). 

The subspecies Hypnoplites campichei densec08tatus Renz has been reported 
from the uppermost Albian of England. Switzerland, and Hungary. 

HyphopHtes pseudojaZcatus {Semenov, ·1899) 
(PI. 7, Figs 13-16, PI. 8, Fig. 1) 

11K11--118t1. Ammonite8 ;fcIlcatus, J4antell; d'Orblgny Epantm). pp. m · aDd au, PI. 89, FigI J-I. 
lBa3. Ammonite. falcatus. ManteU; ·Sharpe [pjlrltml, pp. S1~. PL '7, Fig. 5. 
1899. Bopltte. pseudofalcatusi Semenov, pp. lD-130. 
1M9. .BIIPhopUtes p.eudofa&catu. (Semenow); Wright & Wright, pp. ....... PI. 31. Flp 11-8. 
19111. BllphopUte. Pseudofa,-catu. (sem.enow)i Wrl~t & .wright, p; :il. 
19118. Hl/phopUt.s· pnudolalcatu .. (Semenow); Bancock, .p; HI. 
11181. HI/phopUte8 p.audOfalcatUs. Semen.; Atabekyan. p. 83. 
1968. Hl/phopUt.. Plleudoflllcatu. 8em.; SOkolov, Po .. 
18'11. BlIJIhopUt.s p'8udofal~tu. (Semenow); Kennedy • . p. 44. 
19'7" BIIJIhOPUt88· p88Ud0falcatuB (8em.); ManlJa, p. IS. 
111'l:'1'. BtlPhopUt.a peaudOfaicatu. (8emeIIoW); .Tulguet, pp. 1 ...... 
Im. HlIJIhopUtee peeudofalC4tu8 (8emeDow); .Tu1gnet, ~ .. Lebert, pp. U and DS.. 

Matertal: A dozen specimens, .NOII J,lUO (PI.. '7; Fig. 13). 1.B.10b (pL '7, Fig. 14), I.H.1lIII (PL 
'I, l'il'. 111). -1.B.Ub (PI. '7. n.. 18). 1.B.1I11 (pL I. Fig. I). I.B.I'c. 1 .. B.10c!, I.B.lle. I.B.Jld, 
I.H,lle, I.H.Ut. I.H.J.11I. and 1.B.Uh. . . . . . 

Remarks. - The investigated material allows to recognize the l.ntraspecj.llC 
"ariability within HyphopZites pseudofalcatu8 (Semenov). It includesra<ther finely 
ribbed f-orms, with distinct. ventral clavi that appear at a fairly large shell dia
meter (cf. Pt 7, Figs 13-15), resembling those illustrated by Wright & Wright 
(1949.,. PI. 31, Figs 6 and 9). On the ~ther hand, the material :includes also speci
mens -with more conspicuous ribs .and tubercles, and every secQnd rib being_ finer 
than the remaining ones (cf. Pt 7, Fig. 16 and Pt 8, Fig. 1). The latter morpho
type, and especially the specimen N(I. l.H.11a (pt 8, Fig. 1) showing fairlY' distinct 
l-ower ventro-lateral tu~rcles at a greater diameter, is transitional to Hyphoplites 
curvatus (Man:tell) as · described and illustrated by Wright & Wright (1949. pp. 
486-487, Pt 31, Figs 5 and 7-8). In turn, ·the specimen No. l.H.20 (PI. 7, Fig. 13) 
shows densely spaced ribs, relatively narrow whorls, and poorly developed periphe
ral "clavi, which characteristics make· it close to HlIphoplites COSt08US Wright & 
Wright. . . 

Occurrence.- Lower Cenomanian, Sullu-kapy. 1 faunal horizon, Bands 3-4, 
Mangyshlak (cf. Text-fig. 12). 
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The species H1/PhopUtes pseudofalcatus (Semenov) has · been recorded . in the 
Lower Ce·nomanian of England, France, the Soviet Union (Transcaspia and Kopet
-Dag), and ·Iran. 

Hyphoplites pylorus Wright & Wright, 1949 
(PI. 8, Fig. 2) 

18118-1... AmmOftltea CUt'V4tus. ManteU; Plctet • C8mpiche {pa,.tim).,. pp. 212-1U, PL 2'1. 
FIp 10 and 12. 

ItM9. HI/Phopl# .. ·PIIIcwus BP. nov.; Wriaht • . Wr1ght, P. -. PL ., Fig. 2-
1lNI8. Hl/PhOPUtes Pllionu C. W. et E. V. Wrlght; SOkolov, p. 18. 
1888. HtlPhopUte8 Pli101"U8 Jltl&0nl8 c: W. et lE. V. Wrlght; R~ p. .. Ten-fig; 8g, PL 2, 

Ftp 1 .... 17. . . 
fl888. Hs/phop&UeB Pl/lonu pl4tricostatus n. liSp.; Renz. p. 28, Text-ft,. ft, PL 2, rIg. 18. 

:MllterillI: oae specimen,· No. I.H.II. 

Remarks. - The investigated specimen presents only the inriermost part of 
phragmocone but n~vertheless, its. whorl~ being square in(,:I'oss secm.on, with 
singular falcate ribs, prominent lower and upper ventro-Iateral tubercles, and 
a wide and very distinct siphonal furrow are indicative of its auignment to Hypho
plites pyiorus virrgbt.& Wright, while they make a difference from the related 
species H. curvatus· (Mantell).{cf. Pl B, Figs 2a.nd 4, respectively). 

Occurrence. - Lower Cenomllniim, Su11u-kapy, I faunal horizon, Bands 3-4, 
Mangysblak (cf. Text-fig. 12).· . 

. The species HlIphoplites Ptllm'us Wright & Wright has been reported from the 
uppermost Albian of England and Switzerland, and the Lower Cenomanian of 
the SQvlet Union (Mangyshlak). 

Hyphoplites curvatus (Mantell, 1822) 
(PI. 8, Figs ~) 

l822. AmmonUu CU7'vattu; Kantel1 Po 118, PL 11, Fig. 18; 
19411. HI/Phoplttes cu",attu (Mantell), Wrlgbt • Wright, PP. ___ , PL 1'1, .l'ip 1-4 [cum 

1JIn.)· . . 
19111. HyphopllteB cut'Vtltua (Mantel1). Wrqbt ... Wr1ghti P. 21. 
11119. HI/Phoplltes CUt'Vtlttu (Kantell); BaDcock, P. .. 
1Nl. 1:i/phoj;LUea cu",atus Mant.; Atabekyan,· p. ea.. 
1B11i1. HtlPhoplttu CU7'Vtlh&a Mant.; 1!Okelov,' p. . .. 
1989. Htlphoplttea CUl'11lltus; Kennedy, p. . *, Pl. Ill, Fig. 11. 
111'11, 1JtlphopltteB cu,."atus (Mantell); Kennedy, p. a, PL 11, Ftp 1 and I. 
19'14. Ht/phopUtea CUl'Vtltus (Mant.); IlaDl,j., Po .. 
1978. Hl/PhopUtes cu",atus (Mante11); .JU1gnet· ... Kennedy, p. 711, PL 8, rip a and 14-46. 
1978. HtlPhopUtes CU"'1Itt&a (llantell); EezmecI,. • BaD.cock, p. I'll PI. .. I'Ig. .. 
1Irn. Hs/phopUt.. CUn7lltuB (KaDtell); lU1aDet. Po la 
19'18. HSlPhopltte8. CU,."atUI (ManteU). · .JU1gnet, Kennedy • loebert. pp. tit and 85. 
1979. Hl/PhopUtes CUl'Vtltus (lIIantell) , Kennedy, Chabida • DJafar18Jl, pp. 28-2'1, PI. 2. 
~1~~ . 

1979. H. (HI/Phoplttea) CU7'VtlUU . (Mantell), Wledmaim " Schneider, p •. I83, PL 6. Fig. f. 

·lIfllteria1: Four speclmens, NOlI 1.H.Ba (pI. 8, Fit- I), I.H.5b (Pl. 8, I'ig.. 4), 1.H.5c, and 79.92011. 

Remarks. - The specimen l>lo. I.Il.5a (pI. 8, Fig. 3) shows poorly developed 
lower ventro-lateral tubercles which results in its resemblance to HyphopZftes 
falcatus interpolatus Wright & Wright, as well as i'n its otnamenta.tion being like 
in twice greater representatives of the species c'Urvat'Us Mantell (c!; Wright & 
Wright 1949, 'PL 31, Fig. 2). 
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T~e specimen No. I.H.5b (PI. 8,. :Fig. 4) preaents a more inner part of phragmo
cqne, with singula,r ribs linking prooninent lower and upper ventr(}olateral tubercles, 
which feature is typical of the speCies H. pylO1'Us W;r.ight & W.right. supplemented 
later in ontogeny with bi- or tripartite umbilical ribs diagnostic of H. cur"atus 
(Mantell). Other differences. between the ·two species a:.:-e .enumerated in remarks 
on the former species. 

Occurrence. - Nos I.H.Sa. I.H.Sb~ I.H.si:: Lower Cenomanian, Sullu-kapy. I 
faunal horizon, Bands 3-4. Mangyshlak (cf. Text-fig •. 12); No. 72,9200: Lowe:.:- Ce-
nomanian, Mt~ Krenlennaya, Crimea' (cf. Text-figs Sa, 6). . 

The species H'/IphopUtes cur"atus. ~antel1) has been reported -from the .Lower 
c,eno.manian of England, France, Switzerland, GFR and GDR, the Soviet Union 
(Transcaspia and Kopet-Dag), and. Iran. 

Hyphoplites crassojalcatus crassojalcatus (Semenov •. 1899) 
(PI. 8, Figs 5-9 and 15) 

1813. Ammonttu t/llcutuB,· Mantell; Sharpe [parttm], pp. 21-22, PI. 'I, FiB. •• 
181'1'. Ammonite8 cunJ/lms, Mante1l; Sharpe, pp. 49-10, PI. D. Fi.. 1. 
18111. Hopltte. cr/lBBotaleutu8; Semenov, pp. 1»-.130. 
1lM9. Hyphap"te8 CT/l880falcatu8 (Semenow); Wrlght a. Wrlgbt, p. _, PL. 12, Flp 11-1 aDd • 

',[(Fig. 1 presents a specimen transitional to H. arllustoilenstB (H6bert a. Mun1er-Chalmaa). 
1811. Hyphopltte8 cM880falcatu8 (Semenow); Wright & Wright, p. 21. 
19111. Hwhoplttes craBBof/llcatu. (Semenow); Hancock, p. w. 
1881. Hyphop"te8 CT/I88Ofa1CUtus Semen.; Atabekyan, p. 118.. 
11188. HWhopUtss CT/lII80falcatus SeJn.: Sokolov,· p. 11. 
Urn.. HwhopUtes araus/.onenst8 arBustonensts '(Hebert and MuDier-ChalmU): KeJmed)O. [pa;" 

Urn], p. 43. 
19'1'4. . HyphopZite8 craSB%leum8 (Sem.); Manija, p. 95. . 
19'18. HWhoplitss araustonenats araus/.onensis (Hflbert et MuDler-cJlalm.u); J'ul.gnet a. lCenn;;' 

d7 [parttmJ, p. '16. 
19'1'7. Hl/PhopUtes araus/.onensis arauBionensts Hflbert and Munier-cJlalmaa; .Julgnet [parttm), 

p. 148. . 

IB'lB. HwhopUte8 arausionensts arausionensts Hflbertet Munier-Cbalma8; Ju1gnet, JCennedy 
.. Lebert [parttm], pp. 82 and 94-:111. 

nlD. HIIPhoplttes arausionensts hoTridua Wrlght and Wtight, 1911: lCenned)" Chahlda' a. 
Djafarian, pp. :I'1-a, Pl. 2, Fig. 10. 

Material: Seven epecimena, Nos I.H.4a (PI. 8, Fig. I), I.H~4b (pL .,. Fig. 8), I.H.la (Pl. 8, Flg. 
I), 1.H.lb (PI. 8, Fig •• ), 1.B.3a (PI. 8, FIg. '), I.H.7 (PI. 8, Fi .. 15), loB.le, and I.B.3b. 

Remarks. - The .speoimens Nos I.H.4a and ·1.H.4b (Pl 8, Figs 5-:(1) are non
-ribbed, but with very prominent, longitudinally flattened umbilical tubercleswoith 
two lower tubercles in form of rudimentary ribs inbetween, and 'distinct, clavate 
lower and upper ventro-Iateral"tubercles. They Dresent. a form typical of the 
subspecies .. 

The specimens Nos :I.1l.4a and I.H.2bWI. 8,. F~gs 7"""-8) resemble' HtlphopUtes 
crassofalcatus horridus Wl'jght & Wiishtin their' m.ore prominent umbilical tuber
cl,es, but they differ ~lll the latter siJbspecies m their much narrower whorls 
and smaller tubercles. 

The specimen No. I.H.3a (PI. 8, Fig. 9) displays main umbilical· tubercles as 
prominent as they are in H. crassofalcatus h01'Ttdus, but the occurrence of two 
rudimentary tubercles between' ea'ch two main umbilical ones, and somewhat 
narrower whorls make it transitional between H. craBsofalcatus crasBof(lIcatus and 
H. crassofalcat1J;S horridus. 

.The specimen attributed !by Kennedy & at 1(1979, PI. 2, Fig. 10) to H. crasSO
falcatus horridus shows a little narrower wh-orls and less prominent tubercles 
than typical forms of that subspecies do (cf. Wright & Wright 1949, PI. 32, F1g. 7), 



and JWt.y be, D\'OIr'e close to H. Cf'AI.otalccltua cra.80/alcGtus !than to tbe other sub
species., 

Diacuarion. - Kennedy (.19'll), Juignet &: Ketinedy (19'16) and Kennedy .. aL 
(18'19) 1ncluded H1IphopUte. eraa.otCJIcotua (Semenov) to the synonymy of H. CU'GU

Biot&e1uia (IWbart &: MW1ier-Cbalmas) because,in theJr opinion, the specimen re
colnized by' Wrigbt " WriSbt (1949, p. 491) for ,the leetotype of the latter species ' 
"is clearly not .parable from H1IphopUtes crllSBoflJf.catw" (Ketmedy 1971, p. 43). 

In turn, Wrigbt" Wright (1949, p. 491) emphasized a close relationship between 
these tWlO species but .nevelillheless, recognized them for being distinct and wrote, 
"HlIPhoplites araurionemis (Heber:t &: Munier-Chalmas) is really a compressed 
form of H. cr~o;faZCGtU8 t(Semenow) 'With stronger ' ribs 'and reduced ,tubercles". 
Tliese differences appear at various ontogenetic 'Stages !(ef. H. Ilrausicm.emis as illu
strated by w~t &: Wright (UJ49, PI. 32, Figs 2-3), Kennedy (1971, Pt '15, Fig. 4), 
and Kennedy &: al. (19'19, Pt 2, Flga 2, 8) with H. cra8B>O;faZctJtua as figured by 
W;right &: Wl'ight (1949, Pt 32, File 5-6 and 8)]. They are evident also in the 
investigated material callected from a single locality (et. PI. 8, Figs 5-9 an,d 12-
13). There are forms transitional ~en the two s.pecies under discussion (et! 
Wriaht &: Wright 1949, Pl. 32, Fig. 1; Juignet &; Kennedy 1976, PL, 6, Fig. 11) but 
this is the case also with other, thus far widely accepted species , of the genus 
Hllpho,plUes Spath. 

Theref1lI'e, the present author applies the morphological species 'lin1its set by 
Wright &; Woright (1~). and makes a distinction between the species H. C1"auoflll
catu.t and 'H. arausi~. 

Occurrence. - Lower Cenomanian, SUllu-kapy, I faunal horizon, :Qands ,3-4, 
M&DIY8hlak (cf. Text4ig. 12). 

Thee\lbspecies H1Iphoplite. C1'CJaBOfCJlcatus C1"GB801alcatus, (~nov) has been 
recorded 'in the Lower Cenomanian of England, France, t~e Soviet Union, (Trans
caspia, Kopet-Dag), and possibly Iran. 

Hyphoplites CTCL8sojalcatus horridus Wright & Wright, 1949 
(!p1.8, Figs 1~il) 

1Nl. a"DhoDlttBa "maotalcatua (sem-Wl vu.' honidu nov.: Wrigbt &: WriJht, p. -. 
PI. -ai, FIg. 10, Pi. 12, ng. f. 

1Nl. Hl/phopUte. ~t1I' vu. horriclu wrlght • Wright: W.r1ght " Wrilbt. p. JL 
Ill8&. Hl/PhopUte. h0rrtdu8 c. W. ' et E. V. Wricht: Sokolov, p. ... 
It'll. Hllphopltte. araustonen. honidu \vriJh.t aDd Wright: Kennedy, p. a. 
lI'14. Hypholl"te. craaaofalC4t11. h01't'14 .... Wr. et Wr.; Manija. p. ,Ill. 
I9'lll. HyphopUte. araustoneMta horridu Wrigbt et Wrigbt: .Ju~t • KeDDedy, P. '1'1. 
1..,.,. HyphopUte, araustoneftd. horridu. Wri,ht and Wrigbt:' .Juiaaet, ,p. la. ' 
'11'1'1. HyphopltteB araustonenlts horridu. (WdChi tn WriSht): Amedro, p. ,. 
11'1'1. H"phopUte. araustonerists horricl .... Wright et Wrighi: .Juignet, KeDned:y • Lebert, pp. 

82 and 94. 
11'1'1. HyphoplUe.· arauao,neMta horrid.... WriSJ1t • Wrigbt, 1 .. : Kenoecly, Chahlda • DJa

far.lan ,[parttm], PP.2'r_ ,[DOll ,PI. I, I'ig. 10, = fH. cr_falC4~ enJNO/Gleatul}. 

Material: Jl'ive spe~mms. NOItl.H.14 (PL I, 1'1g. 10), l.HUb (pI. 8, J'1g. U), '.B.Je. r.1f.1d. 
and I.H.le. ' 

Remczr~s. - The investigated specimens (Pt 8, Figs 10-11) show broad whorls, 
very prominent and pointed umbilical tubercles, and a wide and distinct siphonal 
:furr.()w, which cbaracterisUcs are diagnostic of the subspecies horridua, Wright 
& Wrglht. ' 

Occurrence-. - Lower Cenomanian, Sullu-'kapy. I faunal horizon, Bands 3-4, 
.Mang;yshlak ,(Cf. Text-fig. 12). 
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The subspecies HflphoplitelJ · crassofalcatw. hOTrldua Wr.ight & . Wrtgbt has · been 
recorded in the Lower Cenomanian of England, France, and the Soviet. UnIOn 
(l'r8OllCasnia and Kapet-Dag). 

HyphopZites arausionensis (Hebert" & Munier-Cha~mas, 1875) 
. (PI. 8, :rigs 12-":'ia) 

11'11. AmmoRttell aMl&donenrit, Do lIP.; Sbert '" Munier-Chalmal '[par«m), pp. 115-118, PI ... , 
~L . . 

1If'. HflPhoplUes a,aUBioftenats (Bet)ert and KUn1er-CbalmU); Wrlgbt .. Wrlgh~ p. 4111. PI. 
32, I1gs 1-4. 

1911. BflPhoplttell arauatonenfta (Beberi .. Muniel;-chalmaa); Wright '" WrJght. P. 21. 
19'11. Bl/PhoplUea araurionenfta · arourioner&Btll (Bebert and llUnter-chalmal); Kennedy 

.I[parttm], p.. 43, PI. al. Fig. 4. . 
1..,4. BIIPhoPlttea araUatonenata Heb. et 1lUn....cha1m.: Manij •• p; "8$. 

11'18. Hl/PhopUta arauatOAenllta araulfonenrit (Hebert et KUn1er-ChalmaB): .Tuipet '" Kenne
dy I[par«m). p. 711, PI. 8. Ftp 18, e, an,d; 16 .[Fig. 11 presents a, apec~en traMltiona. 
between H. crallllOfaECCltull and H. arauatonen8'!8]. . 

iJ'I'I'. BtlPhoplUa ·arauatonenlfB arinilfonenfta· Hebert and :Uun1er-Chalma~i .Tulgnet [par«m}. 
p.~. 

1878. l:i'l/PhOpUteB araulfonenataat'aulfonenlfs Hebert et :MuJiIer-ChaIDl8ll; .Tuignet. K6anedY 
'" Lebert [parUm]., pp. III and et--e5.. 

18'/'8. HSlphoplttes arauatonenlfll araurionensts (Beberl and. KUn1er-Cbalmaa): Kennedy. cha
bid. '" Djafarlan {parttm}, Po ft, PI. ~ I'igs 2.18. 

. ', . 
Material: Tbl:ee specimens. NOlI IBAa (pI. '. FIg. 12). I.H.Bb (PI. 8. FIg. 12) and l.HAc. 

Remarks. - The · speoime.n No. I~H;8a (pL 8, F:J.i. 12) . sbow,i "widely spaced, 
bifurcate and singular, flat, a little falcate ribs, eompressed wb-orls, and" ·redueed 
tubercles, which cbaraeter.Jstic.s make it dMferent from HlIphopUtes crassofalcatua 
crassofalootU8 (Semeoov) (cf. Pl 8, Figs .5-9) • . The -o~her illustrated specimen 
shows even more reduced tubercles, which results in its preponderantly ribbed 
appearance {cf. Pl 8, Fig. 13). 

Kemledy (1971) and some otber authors (see synonymy) propose to .treat H. 
arausionensis (Hebert & Munier-Cbalmas)· much mo~e widely, witb H. crassofal~a
tua (Semenav) conceived of at its junior synonym. However, tbe · present author 
~ of the opinion that these are d.istinct soecies id. discussion on H. crassofalcatua 
crP3sotti~ 

Occurrence. - Lower Cenomanian. Sullu-kapy, I faunal horizon, Bands 3-4, 
Mangyshlak {cf. Text-fig. 12). 

The species Hyphoplites arauaionensi8 l(Hebert& Munier-Cbalmas) has been 
reported from the Lower CenOmandan of England, France, and the Soviet Union 
(K-opet-pag). 

Hyphoplites sp. A 
(PI. 8, Fig. 14) 

Jlakf't.aJ: One specimen. No. 1.If ... 

DescriptiOn. - The w:horls are higher than broad, witb flat flanks, and a di
st.inct but iDarrow slphooallfurr-ow. The inner whorls (less than 13.3 mm in dia
meter) are ornamentedwitb singular, a little faleate ribs whicb start at the umbi
lical edge and end with a row of fine ventro-larteral tubercles {cf. Pl 8, Fig. 14a-:b). 
Here and the,re, an intercalar riob appe~s at the mid-flank, endea with a tubercle 
indistinguishable from the otheH. A s.imilar pattern of .shell .ornamentation occurs 
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Representatives of the genus HVphoptites Spath from the Lower Cenomanlan in the Sullu-knpy section, Bands 3-4 (1 faunal horizon), Mangy hlak; all figures are taken X 2 

ByphopUtes falca$us falca~us (Mantell): 1 - specimen No. I.H.t3a, 2 - No. I.H.14a, 3 - No. I.H.14b. BypbopUtes falcatus aurora Wright & Wrlght: - specimen No. I.H.l5a, (; - 0. t.H.15b. B pboplltes 
faloam interpolatuB Wright &: Wright: 6 - specimen No. IlU6a. 1 - No.. I.H.16b. HypbopUtes campicbei camplcbel Spath: 8 - apecimen No. I.H.17a, 9 - No. l.H.l'lb,l - No. I.H.18b, 11 - No. I.H.I8a. 

Hyphoplites campichei den ecostatu Renz: 12 - specimen No. I.R19. yphopUte pseudofalcatus (Semenov): U - pecimen No. I.R.20. 14 - No. I.R.IOb, 15 - No. I.H.IOa, 16 - No. I.H.llb 
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Representatives of the genus H1Iphoplites Spatb from the Lower Cenomanian in the Sullu-kapy section, Bands 3-4 (1 faunal horizon), Mangyshlak; all figures are tak.en X 2. except Fig. 2 which is X 3 

Bl'Pb.opllte uclof.at ius ( menov): 1 - specimen No. I.H.lla. hopUte ,lorn Wright & Wright: Z - specimen No. I.H.6. yphopUte curvatus .(Man~ll): a - specimen No. I.H.5a, 4. - No. I.H:5b. BfPhopU era of.lcatu 
era ofalcatus (Semenov): 5 - specimen No. I.H.4a, 6 - No. I.H.4b, '1 - No. IB.2a, 8 - No. l.H.2b, 9 - No. 1.H.3a. HyphopUt era sofalcatus horrldus Wnght & Wr.ight: 10 - sPeclmen No. I.R.ta, 11 - No. I.H.lh. Ryphoplltes 
arauslonen (Hebert & Mun.\er-Chahnas): 12 - speclmen No. I.H.Sa, 13 - No. r.H.8b. ByphopUte sp. A: 14 - specimen No. I.H.9. Bypboplite era sofalcatus erassofalcatus (Semenov): 15 - specimen No. 1.H.7. RyphopUtes sp.: 

16 - specimen No. I.H.12, .form transitional between H. jaZcatw interpoZatw and H. pseudojatcatus 
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in HlIphoplites filZcatua falcatus (Mantell) and" in the inner whorls of some 1ndi~ 
VJ.duals, of 'H. pseudofaZc4ftul{8emenov) (cf. PL 8, Fig. la). 

TheOl'na~tation npidly changes at a shell diameter greater than 13.3 mm. 
The ribs disappear, replaced with' very prominent umbilical tubercles and lower 
and upper ventro-lateral ones (cf. iPL 8, Fig. 14a, e). There ate two weakly de,. 
veloi>ed,. flattened tUlbercles inform;of rudimentary dbs between each ,two' main 
umbilical tubercles. This ornamentation resembles " that in H. CTlI8sofalcatus cr1l880-

tcJlcatus I(S"emenov) (cf. PI., 8, Figs , 5e, 9c). ,' 

Remarks • ..:.. The investigated specimens shows a , dramatic change.in ornamen
tation pattern, a feature unknown' Wo other representatives of the genus HJlpho
plites Spath~ 'llhis moderately-sized phragmocone displays ornamentation type ty
pical of HlI,phopIUes falcatus and, later in ontogeny, H. Cl"lI8sof41c4tus, which spe
cies are coll(!eived of as repre.sentative ' of diStinct phylogenetic branches of the 
genus (cf. Wright & Wdght 1949, p. 493, Text-fig. 1). The material is .inaufiicient 
to ,;permi~ reco~tiDn ' of ' the nature ·of this , change in" ornamentatIon, i.e." whether 
it ,is a feature recurrent also in other specimens and hence diagnostic of a new 
species, ot merely a pathologic. deformatton. , 

Occurrence. - Lower ' Cenomanlan, Sullu-kapy, I faunal horizon, Bands 3-4, 
MangY6hlak <cf. Tex.t-fdg. 12). 

Hyphoplites' sp. [transitional between Hyphoplitea falcatus interpolatus 
and ,HiJphopZites pseudofalcatus] 

(PI. 8, Fig. ~6) 

Materi4Z: _ODe ~"NQ.J.B.U-

Remar1Cs. - The ribs are more widely split than in HlIphopIites lalcatus inter
polatus W~ht .& Wright, while the uppervenj.ro .. lateral t\,fbercles are smaller 
and more .numerous than in H. pseudofa1catus (Semenov). 

,Occurrence. _ . ,LoWer ' Cenoman:ian, Sullu-kapy, " I fauna! horiZ()I), Bands 3~, 
MangysliIak (Cf. Text-fig. ' 12). ' 

Family SchloBnbachiidae Parona & Bonarelli, 1897 
GenUS" SCHLOEN13ACHIA Neumayr, 1875 

. (Type speetes: Ammonites varians J. Sowe.rby; "1817) 

,DtagnOBts and dtscusBion: See .TuIgnet ,. Kehnedy pm, pp. '1&-'l"l) and Kennedy & al. (1"", 
pp. ZII-aO). , ' 

,Rema,.Jc.. - ThJs .anus 18 the moat abundant one In the 1nvesUCatec1 collection (over 
a thousand specimens), present In all the Inveet:lgated geological lII!etiODII, eapeclaUy ID 
Mangyshlak (with the section cl Sullu-kapy included). Paleontolog1cal revt.lon of the 
genus Sch&oenbachta Neumayr haa been undertaken by Dr. j. M. ·Hancock (IODfI'1 Oo1lege, 
London) whOlle work Is sUll ID preparation. Therefore. the ~t author PCIItponejl ~ 
siB of the collected schloenbacbIlcls untll Dr. Hancock'l rellUlt8 will be published. ' 

Hancock (tn .Tuignet ,. Kennedy 19'18, pp. 'If-Jl7; Kennedy " al. 1l1'l1I, P. 11) · ill of the 
oplnion that the (:eDomaman representaUvea of Schloanbachia have been overspl1t by pale. 
ontologlsta wlio did not take IDto account their intraspecWe varlabWty. He cla1ma that there 
are cmly three apecles of Sch&oenbachta in the Cenomanian; namely, B. VGnana (Z. Sowerby, 
in the ,Lower CenOinallian, S. coupe' (Brongntart) In the Wddle Cenomaillan, and S. lum8n18 
Spath .ID the Upper Cenomanian (et. also Kennedy .to .Tuleaet ,lm, p; 122s; Kenned'y " 
Hancock .lBn,p. 133). According to Hancook, the specl_ S. variana ioncludea' varledea rang": 
ing from the bypernodOlle ventnoB4 to almOlt amooth-tlhelled: BUtlJl&ana; the ~es S. caupei 
includes the hypernooose fOl"lDll tntub.,.cuJatCl am! quadnltCl to finely ornamented coataea: 
whereas S. lymena8 ill more or leas monoiyplc., 'When ~JI,t."as bY Hsncock (cf. also Iyno:. 
nymy in .Tulgnet " Kennedy 1..,., pp. 'II-JII; Kenned,. ... 4&. 11'11, p. 11), almost all ICbloen-



bac~ Spec1IlieM of the present author'lI collection are to be attributed to one or another 
of tbeIre three spec1eIa. It 80, one ·has however to note that B. VCJrWft8 r~ into the 
1II1ddle· cenomanian in the aections of HOppeMtedt qU8lT7. KOUStatioa, all4 8unu~ka". 
wIdle B. coupet appeal'II in the upper. Lower CenomanJan of the ·IIOU Station aec:tron. The 
co-oc:c:urrenc:e of the two apec1ea in the other inveetipted lIeCtions· Js ·lar,el,. an i!ffec:t of 
.u-atigrapbic: c:ondeDll8tion. 

Occurrence. - The 'enus Schloenbachto NeulD87l' oc:c:un In the Cen~nian of Europe 
and Mtd-Allla, beiJ:Ig c:ommonl7 regarded 88 8 typically Boreal form . bec:aUR Its geo&raphlc 
dJ8trlbution 111 like that of Boreal Alb1an .hoplltldB (of. OWen Im, p •• 1; Kennedy • CObban 
11'11, p. '11). The genus SalUr1cet'u Atabekyan, 1181 (type ape«eII: · AtntnonUes Salt.ri Sharpe. 
1818), which is anc:eatral to Schloenbachto and · waa Included to the latter b,. some authon. 
(KeD1l8d7 • al. U'It), occurs in the uppermollt Alblan of IlaI1CJWhlak . and Kopet-Dag. the 
Soviet Union. 

Family Placenticeratidae Hyatt,· 1900 
Genus KARAMAITES Sokolov,1961 

[=Tu1'kmenites I1jin, 1975; Kopetdttgites Ilj:tn, 1975; MediaBi4c~48 njin, 
1975; Beschtubeites I1jin, 1975] 

(Type species: · PlBcenticeros groBBouvreiSeinenov, 1899) 

Dia{lnom: Shell comprellecl, inV'Olute, with whorls higher than broad, with flat to c:oDveX 
flank and flat and narrow venter, BOmet~ea rounded at the bOdy cbamber. Shell IlUrface 
smooth or 01'D8lllel1~ with Ilnuous 0«' falc:old .ribs usoc1atecl with umbIUcal tUl'berclea 
and ventra-lateral clavi. aibll more cUstlnct at tbe upper thaD at the lower part 01. a Whorl. 
dJ8appearinC at tater ontopDetlc 1taa8II. Ven~lateral clavi penilltent throughout ODtogen,.. 
whlle umbiUcal tubercles ch.age in ontogeny 1nto wide and gentle _elllllSl. SUWr.l line 
with three well-devalopad lateral Jobs, low-ll1tuated third Addle. and. weakly developed 
fourth lateral lobe Whlc:h la alwa". B!Daller tUIl the fifth ~e (of. Text-lip 11. lU). 

a.tncJ7'ka. - SOkDlov (1116l. p. 111) .erected the genua K47'4ma6tu to embrace pI~lcera
tida with a primlUve lutural llne Ihowing, alread,. at tl1e whorl hel&ht of I.' mm, .• ,a bl~rti-· 
te divUlon of the first lateral lobe, Wb1cb mak .. · the Dew IeDUS cIaR to the pnill c&eont
cetas; whll8 a bipartite divlBloo. of the ftz:at ·laterAi .. ddle b,. an aece.ior,. lobe makes it 
cto.e w the genus Placenateenu". However, the moat dl.ItiJu!tive · feature of K4t'C1maue. So
kolov Js. a reduction of the fourth lateral lobe wblch la unezc:ept!ona1l7 amaller than the 
fifth ODe.. ThJtI feature, displayed by Upper Alblan to LoWer Turonian p&acent~ratids. is 
a prlm1tlve character ltate, all there Js IIID evolutionar,' trend towardll aD lDcnue in IIise 
of the fourth lateral lobe which exceedS in alze the fifth lobe in Upper Turon1an and 
younger plac:ent1ceratlds (a.. Text-fiC. 14; of • . also Arkhancelsky W8. ~Y Ita. ~iD 
1~ .. •. 

Di8cuI.ton. - IJ:IID (11'l11) introduci!cl some new ,enera (Tu7'1cmentta., Kopekiagita., life
dto&toc81'Cll. and Bucheubettal) .for CenomanlMl to Lower Turonlan placeDtlceratld8, dJstln
IUIBhed after a variation in aatural Une. The pr_nt author Js of the opinion that tbil 
variation Js too ama11 to permit eatabllllhmeDt of new taxa of generic r.. bec:aUM ~ 
the four genera ereCted b,. nJin (11'11) exhibit a IlUtural line with three weU-developed la
terlll lobell, low-aituated third I18ddle, and the fourth lateral lobe beiIIC . smailer iD size than 
the fifth OM (et. UJin 1..... PL as, I'ip 1-4, and Pl. M. n,. ........ hence, they are cODlllatent 
with the dialllOlll8. of the genus K47'Gmattu. . 

Occurrence. ...,.. The genua Ka7'Gma'tel Bokolov .".. been recorded. ID the . Up~ Albian 
tp. ~.ower, TuronlaD · of the. , ~vlet Mid-AAa. · 

KB1'Bmaites grosso't!-vrei (Semenov, 1899) 
. (Pl. 2, Figs 13-14) 

~ ... PlGcenttce7'aB(" G7'08lOU1INri 1L. sp,; 8emenov, Po ft, PI. I, 1'iI. I. 
1118. P1Gccm",*,qa · lI"oaouvra 8emenov; ArkhaJlgelsky. Po Al, Tezt-fig. '1'. 
11l1li. Placellttce7'1UI grOBBOUtlret semenov; Allev • AUev. Po 118, PL .. I, "la:. " 
1116l. K47'Gmauel grOnotnmtt (Semenov); SOkoIov. Po JII. 
11'l0. KopetdagU.. QI'OUI)Ktw8& 8em.; IQIn, pp. ........ 
19'14. Placesttcft'a Qr'OIIOUtll'aseai.; 1faDija, p. 188. · 
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Material; FeuugiDeouB moulds of' In~er whorltl" N08 U.P~, (Pl. I, rig .. , 11), ll,p.,;J.O ,Wl. ,I, 
Fig. If), I.P.IIl, and II.P.'. 

De&CTiption. - The umbilicus ,is relatiyely narrow, with steep wall; the whorls 
are high, with maximum thickness at the umbilical edge, and rather ruU'r()w and 
flat venter limited, by distinct shoulders. There are 7-8 fine umbilical tubercles 
associated with har~ly ddscernible falcoid ribs. The ribS become more and, more 

,distinct in ontogenY ,(cf. PI. 2, Fig. 140), especially at the upper part of whorls. 
Short intercalar ribs a:z:e con:fLned to the upper part of whorls. The sutural line 
is only fragmentarily preserved. There is, a wide ventral lobe, ,ended withaccesso-

C \.J\M ~)('v7, >~' ~~ 
I .., V i''fi Y- 'I\( , ,,'1 ' , 

Smm ' ,. I 
---- 11 III 

b 

a lateral saddles 

III IV V 'VI I I ' I, I 

J1~. 
I ~ . -'mm 

11 III IV V' VI ----ventral lobe laterai lob~,s 

Fig. 13. Sutures of tile genus Karamaites Sokolov, 1961, from the Mid-Asia regions 
of the 'Soviet Union, to show the'morhological detailsdiscuslied 'in tbetext . . . .' : 

& - K. g;osso'l.l.tn"ei (Semenov, ,1899); 'Cenomanian, Kiur(!.I1-Dag (after~ .. Arkhangel-
, sky, 1916, Text-fig. 7) 

b ..,..,. K. ga'l.l.rdakense (Luppov, 1963); Middle Cenomanian, Gissarsk Chain (aiter: 
Luppciv, ~963, Text-fig. 1) 

c - K;' mediasiaticu.M '(Luppov, :1963); Middle Cenomanian, Gissarsk Chain (a-ft-er: 
Luppov, 1963, Text-fig. 2) , 
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ry lobes 'trespassing ,the ventro-Iateral shoulders. The 'first lateral lobe is rather 
narrow, s~el ' to the siphuncle. 

Table 1'1 

Specimen 0 Wh Wb U ,JYQ. 
. % % % 

wh 
No. 11111 

II.P.20 16.0 54.4 35.6 23.7 0.65 

1l.P.10 25.5 49.0 31.4 21.6 0.64 

RemaTkS. - Inner whorls of KaTamaites tlT08SOUWei {Semenov) show no ven
t,ro:'lateral ' c~vi and only weakly developed ribs I(cf. PI. 2, Figs 13-14). Later in 
ontogeny, the dbs become more prominent and ventro-Iateral clavi appear (et. 
Allev '" Allev 1959,PL 2, Fig. 4). iFinally, the dbs disappear and' the ornamenta
tion ccmsiBts of umblUca1 tubercles and ve.ntro-latenll clavi (cf. Semenov 1899, PL a, 
Fig. 5). A similar change in ornamentation in ontogeny occurs in K. gtJuTdc1ceme 

c 

b 

Fig. 14. Size variaibility of the IV and V lateral lobes in some low-Upper Cretaceous 
placenticeratids from the Mid-Asia ;regions .of the Soviet Union 

a - Karamtrites kutuzovGe (Iljin, 1975); Lower Turonian, Besh-Tube, Aniudariii 
river (after: Djin, 1975, ~L 34, Fig. 8); IV lateral lo'be is slightly smaller than V 
b .....;. PToplacenticeTtJ8 proplanum Iljin, 1975; Upper Conacian, Koshabulak, Amuda:' 
ria river (af1ter: IIjin, 1975, IPI. 35, Fig. 10e); IV lateral lobe is larger' than V 
c -'- PlacenticeTas luppovi Iljin, 1975; Lower Santanian, Akrabat.· Gissarsk' Chain 
(after; IIjin, 1975, PI. 35, Fig. 13b); IV lateral lobe is distinctly larger tha.n V 
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(Luppov), different from K. gr08sou'Vrri dn its wider venter and especially in its 
sutural line. In fact, K. gaurdakense show$ a .rather n:ar.row ventral lobe ended 
well with accessory lobes sub parallel to It.he slphuncle out not trespassing the 
ventro-lateral sboulders, while its first lateral lobe :1s e.urved towards the sil)nuncle 
(Luppov 1963, p. 145, Text-fig. 1). 

Occurrence. - No. I.P.3l: Lower Cenomanian. Sullu-kapy, I faunal horizon, 
Bands 3-4, iMangyahlak (cf. Text-fig. 12); Nos II'p.9,· II~.lO, II.P.20: Middle Ceno
man18.n. Sullu-kapy, . It faunal horizon, Bands 1-9. Mangyshlak (cf. Text-fig. 12). 

The species Karamaites grossou'Vrri (Semenov) is widespread in the Ceno
manian o! the Soviet Mid-Asia .(MaDlyshlak, Kopet-Dag, Tadzblkistan). Some 
authors regard. it as the .index fossU o! the lowmmo.st subzrine of the Middle 
Cenomanian in the local straugraphic subdivision lef. Dzbaborov & al. 1984, Manija 
1974), which seems to be incorrect. because K. grossouvrei occu.rs also in the 
Lower Cenomanian in the section of Sullu-kapy, and the specimen described by 
Semenov (1899) 'Probably was found in the Lower Cenomanian (along· with 
Hyphoplites falclltus (Mantell)] of Bichatky (= ?Besakty) section. 

Karamaites mediasiaticum (lJuppov, 1963) 
(PI. 2, Figs 10-12) 

11183. P&aceraticet'a, mlJClta~ticum LUPPOV sp. n.; Luppov, pp. 1_148. Text-fig. I, pL I, 
1'1.. I. 

Material: Seven ferrugfaeoWl moulds of Inner whorlil, NOlI 1l.P.J (PL I, Fig. 10), II.P.l 
(PL 2, Ftg. 11), ' 1l.P.1 (PL 2, Fig. 11), II.P... lloP.5,II.P.'· aDd U.P.7. 

Table 12 

SpeCilllen 0 Wh Wb U Wb 
.- No-. m .. % .. % 0/ ' Wh 

ill 

II.P.5 14.0 53.6 30~0 19.3 0.56 . 

II .P.7 15.2 53.9 27.6 18.4 0~51 

II.P.6 19~4 54.1 26.3 ·16.0 . 0.48 

II.P.2 20,1 53.7 26.9 18.4 0.50 

II.P.3 20.4 52.9 27.0 17.1 0.51 

II.P.1 21.6 51.6 24.6. 17.7 0.49 

Description. - .The umbilicus is nar.row, with steep wall. The whorls are 
tWice as high as broad, with maximum thiclmess a little abOve the umbilical 
edge, and narrow and flat venter limited by distinct .shoulders. The shell surface 
is smooth, except for 4-5 fine, somewhat Oblique, umbilical tubercles ~ring the 
origin to even ftner, ' singular, fal~id ribs, which .ornamentation appears in the 
specimens Nos II.P.l and II.P.3 when enlarged. X4 but not .in the photos (cf. 
iPL 2. Figs 10-11). The sutural line is well-preserved. The ventral lobe is wide, 
ended with accessory lobes conside.rably trespassing the ventro-Iateral shoUlders. 
The first· and second lateral lobes are narrow, the firBt one being ended with 
three small acces.sory lobes. almost perpendicular to one another, just as it is 
the case with the specimen illustrated by Luppov {1963, Text-fig. 2}. 
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Remarks; -The species KMamaites me:iiasiattcum :(Luppov) differs from 
K. Qrossouvr.ei (Beme-nov); recorded in the same beds, in iis- :narrowe.r . umbillcus 
and venter j n'lbre· slender whorls, · and, almost complete absence of shell ' ornamenta
tion .(cf • . PI. · 2; Figs 10--12 and 13-14, respectively). The investigated specimens 
(14 to 21.5 mm in shell diameter) present only the inner, almost non-ornamented 
whoi'ls, while a distinct ornamentation consisting of ribs and tubercles' appears 
in K. medi48wUcuffl only· at a diameter· of 35-40 mm. Even then, the ornamenta
tion is less conspicuous than in· other Cenomanian Mid-Asiatic placenticeratids 
(cf. Luppov 1963, p. 147). The sutural line of the invest>igated specimens is 
consistent. in outline with : that observed in the type specimen of the species 
(cf. LuPIXW 1963, Text-fig. 2), even though the accessory lobes and ·saddles ' are 
less distinct 1>eeause of the earlier ontogenetic stage. . 

Occurrence; - Middle Cenomanian, Sullu-kapy, II faunal horizon, Bands 
7-9; Mangyshlak (cf. · Text-fig; 12). 

The species Karamaites mediasiaticum {Luppov) has been · recorded' in the 
Cenomanian (possibly o(J'Illy the Middle Cenomanian) of the Soviet Union (Mangy
shlak, Kopet-Dag, and possibly Emba region in Kazakhstan).· 

Superfamily Aeanthoeerataceae Hyatt. 1900 
Family AelUlthoceratidae Hyatt. 1900 

Subfamily Mantelliceratinae Hyatt, 1900 ' 
Genus MANTELLICERAS Hyatt, 1900 

(Type sPecies: Ammorli~e8. mantelli ' J. Sowerby, 1.814) 

. .Rem4rlca...;:... Some ... JWthora(e.II. BUSllU'do. IIH18. ·ThOmel ll'D,. Bena " .Junlt Ifl'r8) recognize 
¥arioUl subienera within the gena .BlaRteUkerOB Hyano When the genus lB d1allDOlletl .. 
by MatllUmoto '" al. (1"", p. 5) and Kennedy (It'll. pp. ___ ). the hitherto recop1zed 
subgenera do not differ from one another to any significant ' extent, while the differences 
referred to by the abOve cited authorll et.ther are of at D108t specific rank, or ' reflect 
.a eomparUon of' BPecimens representative of varial:!le developmental at8at\S.. Therefore, the 
present author follows Kennedy (11r1'1) .. and .Tulgnet " Kennedy (lft8) and ~onee the 
use of su~eneric names until the aeau8 ManteUiceraa wlll be . more comprehelullveJy studied; ' 
thlII opinion is a .. o shared by Jlat8Uuloto '" [noma (1l'1'li. .p. AI). 

Occurr8nc8. - The genus ManteUiceraa Hyatt shOWll a world-wide distribution, baving 
.been recorded in the ~wer CenomanJan of Europe. the Soviet Union. northern ' aDd . 
. southern Africa and MadagatlCar, Aaa (Iran, India, and .Tapan), Western Interior of the: 
United State.. and Soutli Amerlea ' (BrazIl). . . . 

ManteUiceTas mantelli (J. Sowerby, 1814) 
(PI. 9, Figs 5-9; pt 10, Figs 1-2) 

lIBl. AmmonUe, ManteUi, Sowerby; 81Iarpe [parUm], pp. ~ PI. 11, I'lg. ,. 
18l1li-1_. Ammonttes Manteni, Sowerb:y; Pictet Br Camplche [parttml, pp. 200-21NJ [non 

PI. _, Fip 1-2 - .Bl. ))totett. I'1g. la-b. flc = M. tenue, I'lg. t - fform ~anmtional 

between M. mIIIlteUt and M. fUtlerculatum, '1'1&:. 11 ... M . tulHlrculGtuml. 
1863. Ammcmtte. Mant8Ui, SOW.;' Pictet pp. 2S-A. . 
18'l1. AmmOnUes MaRteUt SOW.; Scbll1ter [parttm] , pp. a-14, PI. 11 •. Ftp '1-2, 7-8, and 

1 ...... (non Pt 5, I'lp I--t=?M. cunttanum; PI ... Figs 1-2 and 11=1M. ~bUJ. 
189'l. Aca.nehocero. Mant8Ut SOW.; KOBBIIl8t. · pp. 23-M, PI.. .. Fig. t. 
111" AcaRthooerOB Manteni 8owerby; pervinqui6re; p. tl, PL .. Fig. · 1; 
ltIil. Jl(aftteUtCeTos mIIntelU (.T. Sowerby); Wrigbt Br Wrtgbt, p: 24-
1911. Hant8Uloero, ' manteUt SoW.; ·Allev a. ' Allev. pP. 215-217, Pl. -.2, .. F1p. a and n.. 
118. .BlaRt8Uloeraa mIIRteUt (Bowerby): Cie8liDs1d, pp. IIa-64. 
1181. Mant8Utc8TOB mIIftteUt (Sowerby); Nald1n Br Sblmansklj [parttm), pp. .118-1 ... . Pt I', 
.. ". FI,g8 1 and 13 [non Fig. 2 = 'M. 1citeretubercutatum]. 
1H3. MaftteUicerci6 (.BlantelitcSf"OB) _melU (.T. Sowerby); ·Renz, pp. 1100-1101, Pl. 2, F~. at 

PI. t,' Flp '-8 and ,.. . 
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1IIM. . MaRtem.cet'IU mcllteUI :I. Sow.; Collignon. pp. ft aDd N; PL ua, Fig. la1, PI. 11'1, 
FtPll1117-lIoa. 

1'" .lfoftteUiceraB mcftteUt (8oWerb:r); Kenned:r, - Po .. , PL 111, FIp 1-.1. 
IIT1. IIClfttemcerall 1IIClfttent (:I. ~by); K~, pp. ......... PI. 1", F" ...... 1 .. 
IIT1. MClntetltcerClll aff •. me",te'" (3. 8oWerby); KenDedy, PI. ID, ".. J, PI. 28, Fig. :I. 
11'12. M4meUtcerus (MaftteUlC_) mcftteUt (Bowerby); Tbome1. [partim], pp. 3'l_, Pl. ID, 

Ft". ~12, PL 11, F.lg;a 1 and 7-8 [DOn' PL 11 Fig ....... - JIIaftteRtcerClII sp. juv. according 
to' Julgnet ... Kennedy 1..,.].. . 

iIT'. llciftteUtCClTciI mantelU "(:I. a.Werby); :lullnet a. xeDnedy, ' pp: ......." .PL 12, J'lg. J, 
PL IT, Fig... . . 

m .. IIClftteUtCilrM .mctatelU (:I. 8owerb;Y)~ KemJeCl;y a. Hallcock, p_ 1'1, PI. 's, Figs s-t; 
111'l1. Mcift~Ulcera8 1IIClftteUt (:I. SOWVb:v, Wt); Immel, pp. as--at, PL 2, Ftp ~ 

MateriGl: A cJcnen ipedinen-. N_ 1.11 .. (PI. I, Fig. S), TT • (PI. I, Fig. 1>, TT 12 (PL . '1, 
Fig. ' 7), T~ J~ (PL: 5, Fig. 11); TT Jj (PI. I, ".. I). nu (PI. 1.. n.. I), DUI (pL It. Fig. I), 
JM:l, . DI.,., I ..... ', Ifj.JUO-J. aDd Id.""". . 

Table 13 

.. 
Specimen 0 Wh Wb U Wb 

iih R Rp Re 
No. .- - I % % 

·1.M.29 14.0 47 .it6 29 0.97 20 10· 10 

~) .. : 
T,. 9 58.8 4S 29 9 13 

Tr 12 34'.5 · 47 25 (t ca .16 8-7 8-9 

T,. 14 48.5 . .0&0 32 30 i3 17 

T,. 15 . 41.:5 46 31 30 14 16 

Remarks. - The spec1men No. I.M.29 (pI. 9,. Fig. 5) presents a prefectly 
preserved· nucleus, 'with whorls square in interoostal cross section, regularlY 
ornamented with alternating short and long ribs. The long dbs bear fine umbilical 
tubercles, very weakly developed lateral tubercles or rib' swellings (they appear 
only at the last three ribs of the specimen), and <listinct lower and upper ventra- ' 
-lateral tuberdes. The latter two eroups of tubercles occur. also at the short. ribs, 
being developed like at the long ones, that is the lower. ventr.o-lateral tubercles 
being somewhat smaller than the others. These characteristics IIiake the specimen 
under discussion close to that one illustrated by Collignon (1964, p. 27, PI. 323, 
Fig. 1.436). 

AU' tbe other specimens. are more or less diagenettcally compressed. 'some 
of them show rather conspicuously ornameDted whorls ~cf. pt 9, Figs 6 and. 8-:-9) 
which. makes· tliem eimilar to those described by Renz (19:63) from the Neuenburger 
Jura rather tb8n to those reported from Fl-ance and EriglanCl {cf. Kennedy i971, 
Jui~et: &: .Kenne9Y 1976). . 

A vari~tion' in shell ornamentation appears in the . investigated specimens 
at a large diameter (these are farms probably with . partly preserved. body 
chamber). The specimens Nos 125.1 (PL . 10. Fig. 1) 'and 126.1 display rather 
sparsely spaced but strong ribs, with the long ribs bearing each not only an 
upper veDtro-Iateral tubercle, . but also swellings representing lower ventro-lateral. 
lateral, and umbilical tubercles. Such an .ornamentation resembles MC:lnteUiceTas 
tubeTculatum .(Mantell) and M. lateretubeTculatum ColliCnon, and makes the 
spectm~ns Wl~er discussion close to that presented .. by Thomel (1972, PL 11, Fig. 1). 
In turn, the .specimen N(). 133.68 (Pl. 10, Fig. 2) shows a finer and mQre densely 
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spaced ribbing, which results in a."l affinity to that <me flgureti by CoUignon 
(1964, !PI. 337, fig. 1508). 

Typical adults of" . M. mante~t . <1. ~oweI'by) 'di~lay nOlI; more than 4(1 ribs 
per whorl, whieh makes a difference from M •. mantelli· peTcostat" Collignon {1964, 
PL 338, Fig. 1510) showing 50 r.lJbs per whorl. 

The species M. mantemis highly varia'ble and ·intermediate in ornamentation 
between M. sa3:bli (Sbarpe) and M. tube1'culatum (Ma.ntell). Relatively strongly 
arnamented. forms with prominent tubercles persistent up to a large diameter 
and relatively .inflated whorl cross section· are transitional to M. tube1'culatum. 
In contrast, those forms 'With less conspicuous shell ornamentation and more 
compressed wharl cross· section are transitional to M. saa:bi'. 

OccuTTence. - Nos Tr 9, Tr 12. TT 14, Tr 15: Lower Cenomanian, Hoppenstedt 
quai"ry, northern 11mb of the Subhercynian Basin (cf. Text-.ffg. 2); No. I. M. 29: 
Lower Cenomanian, Sullu-kapy, I fauna! horizon, Bands s.:....4, Mangyshlak (cf. 
Te:x.t-fig. 12); Nos 125.1, 126.1: Lower CenoInanian, Mt. Selbukhra, Band I (green, 
sandy-glauconitic mad·s close. to tbe boundary with tl).e Upper Albian), Crimea 
(cf. Text-fig. 6); No. 133.68: Lower Cenomanian, Ajmaki, Dagestan Caucasus 
·(cf. Text-fig. 9); Nos 139.5230-2, 141.5230-2, 142.5230-2: Lower Cenomanian, Rubas-
-chai. Dagestan Caucasus (cf. Text-fig. 10). .' 

The species ManteUice1'as manteUi (J. Sowei'by) h8s been reported from the 
Lower Cenomanian of Europe, northern Africa, Madagascar, lndta, and the Soviet 
Union (Crimea, Caucasus, Mangyshlak, Kopet-Dag) . 

. Mantellice1'a8 aft. mantelli (J. Sowe.rby, 1814) 
(PI. 10, Figs 3-4) 

lIfczterial: TWo specimehll, NOB Tt' 11 (pI. 10, Flg. I) and Tt' 17 (Pl. 10, FI«. t). 

Table 14 

SpeCilllen 0 Wh U R Rp 
No. mm % % 

Ti- 11 50.7 47 23 (t)18 8-9 

Tr 17 60.0 45 27 32 16 

Ra 

10-9 

16 

Remarks. - The specimens under discussiQll are more finely ornamented 
than typical representatives of ManteUiceras manteUi (J: Sowerby). Lower ventro
-lateral and lateral tubercles are confined to the inner whorls (up ·to 25-30 mm 
in shell diame'ter) fat the specimen No. Tr 11 (PL 10, Fig. . 3), WhicH makes it 
transitional to M. uentnoTense Diener. Ln turn, the speciuien No. · Tt' 11 tpL 10, 
Fig. 4) shows four tubercles at each long rib, but the ribs and the tubercles 
are weakly developed, which results in an affinity to· M. saa:bU (Shat-pe). 

OccuTTence. - Lower Cenomari.iaal, Hoppenstedt quar.ry, northern limb of the 
Stibhercynian Basin (cf. Text-fig. 2). 

Mantellice1'as saxbii (Sbarpe; 1857) 
(Pl. 9, Figs 1-2) 

1822. Ammonite. McznteUi (of Sowerll;y) Var: COIMM; l'cIante11 [pczrttm), p. llt, PL 22. Fig. 1. 
11&1. Ammonite. ManteUt. Sowerb;Yi· Sharpe [pczrtim]. pp. tII:-tl. PI. 18, Fig. -I. 
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1l1l'i. AmmoniteB Sa:rbti, Sharpe; Sharpe, p. 45, PI. ~, Fig. 3. 
1971. Mantellic8TaB aa:rbti (Sharpe); !Ceru:..ed;y " Hancock, pp.' O'l-ftl, ':rat-fig. la, e, PI. n, 

Fip 1,,3, pi. BO, Flgs 1-11, and' PI. 8l1i Fig, 2 ,[cum 8IIn.]. 
11171. ManteUlceraB aff. sa:rbtl (Sharpe); KennedJ' " Hancock, pp. ta'l-ftl, Tezt-fig. Id, PI • .,., 

Figs lI, ''-5, PI. 81, Fig. I, PI. !IJ, Figs 4 and rll., ' , 
1874. ManteUfceraB sa:rMi (Sharpe, 1817); lIIarclnowsid, p. ilM, Pl. "13, J'lg. 'I' ;[cUm BJln.]. 
1876. MantetUceras sa:rbU (Sharpe); Jul.gnet Br !CennedJ', pp. 9'1-88, PI. 18, Fig. 1 [cum 8IIn.]. 
19'18. ManteUiceras aH. sa:rMi (Sharpe); Juignet Br Kennedy, pp. l1li-89, PI. 11, Fip 6-6, 

TB, and T10. , 
1976. MantelUcerae hl/atU Spath; Wiedmann " Kauffman, p. 14, PI. 4, Fig. 3. 
19'16. ManteUtceras Ba:rbil (Sharpe); !Cennedy ,. Hancock, p. :n, PI. I, Figs 1-:1 and 8. 
1lI'llI. ManteUiceraB sa:rbtt (Sharpe); Wiedmann " Schne14er, pp. 8'JO...-en, PI. 10, F1g. I. 

Material: Two specimens, NOB 1.111.27 (pI. 9, Fig. 1) and Tr 10 (Pl. 9, Fig. 2). 

Table 15 

Speci ... " 0 Wh Wb U Wb 
, , 

Wh R Rp 
No. RlRI % ,% % 

I.t'I.27 , 23,.3 51 41 23 0.81 -16 (1} , '2 " 6 

Rs 

10 

,Remarks. - The specimen No. I.M.27 (,pL 9, E'ig. 1) shows whorls' much 
higher than broad, with long' ribs with moderately developed umbili\.o\l tubercles, 
small'sized and, indistinct lo-wer ventra-lateral tubercles, 'and prominent 'upper 
ventro-Iatex:al tubercles. There 'are 1-2 short ribs between each two long ones, 
each with a lower and upper ventro-lateral tubercle developed as at the long 
ribs. These characteristIcs resemble most closely forms with whorl cross section 
somewhat broader than in the lec:totype, ide~tified by Juignet " Kennedy (1976, 
p. 98, ,pI. 19, Fig. 5) as ManteUiceras aff. 'sCxbti (Sharpe); the present author is 
of the opinion that these forms fall within the, :range of tntraspecific variabil!ty 
of M. sa:rbU. The investigated specimen' differs from nuclei of M. manteUi 
(J. 'Sciwe1'by) described !.rom the same bed in its less prominent lower and upper 
ventre-lateral tubercles, much nar.roy.rer whorls, and ,the absence of regul~r 

alternation of long and short ribs (cf. PI. 9, Figs 1 and 5, respectively). 
The other specimen, No. Tr 10 (PI. 9, Fig. 2), shows some 38 rlbs per 'whorl, 

which indicates that tt represents a subadult deveiopmental stage (cf. Kennedy 
& Hancock 1971, p. 440). The long ribs bear small umbilical tubercles and 
moderately prominent .upper ventro-Iateral Qnes. The short ribs (thtllr number 
cannot be recognized, because o! the po.o.r preservation state) show only upper 
ven'4'.o-lateral tubercles. ThLs :fine ornamentation makes the investigated, specimen 
close to that one figured by Juignet & Kennedy (1976, PI., 19, Fig. 1), and makes 
a ditference fram ManteUiceras costatum (Mantell) derived from the same bed 
(cf.·,PI .. ,ll, ,Figs 2-3). 

Occurrence. - No. I.M.27: Lower Cenomanian, Sullu-kapy. I faunal horizon, 
Bands 3-4, Mangyshlak (cf. Text-fig. 12); No. Tr '10: Lower Cenomanian, Happen
sledt quarry, .nOO"thern limb of the SUlbhercynian B8sin (cf. Text-#g. 2). 

'lIhe, species Mantemceras sa:rbii (Sharpe) ha,s, bee.n reported from the Lower 
Cenomanian of ,Europe {England, France, GFR and GDR, Switzerland, Jiloland), 
.nonhern Africa, (TWlisia, Algeria)' and Madagascar, and Asia (India, Kope,t-Dag 
in,the Soviet Union). 
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Ma.n:telZice7'Q;8 aff. ventnore?&Be Diener, 1925 
(IPI. 9, Fig. 3) 

MateriQl: WeD, preaerved, ,p~HtIc mOUld, No. A.B .... L 

Table 16 

SpeCi.e" D Wh Wb u .Ik R Rp 
No .. •• I I I Wh 

A.H.H .. l 81 .. & 38 36 30 0.95 34 ca 11-13 

Ra 

23-21 

Remarks. - The flexuous ribs and the absence of lower ventro-la'teral ,and 
lateral tubercles observed in the investigated specimen (Pt 9, Fig. 3) are diagnostic 
of the specles 11entmwenae Diener. However, the specimen under study differs 
from typical representatives of that species '(cf. Sharpe 1857, PL23, Fig,' 6; 
Collignon 1964, iPl., 34'1, Fig. 1547) inlts broader whorl cross section (Wb: Wh=O.95), 
more prominent ribs, and wider umbilicus. The latter tW() features make its 
~ty to , ManteUiceroor saxbti (Sbarpe), a close relative of ,M. t1entnorem~ (cf. 
Kenn~dy 1971, p. 63; ~ennedy &. Hancock 1971. p. 444). 

Occurrence. - Lower to mid-Middle Cenomanian eondensed sequence, ,at 
Annopol, Holy Cross Mts, Poland (.cf. Text~fig. 3). 

ManteUicerf.u picteti Hyatt, 1903 
(PI. 9, Fig. 4) 

.1 ...... 1180. A.mmonUes ManuUl. sowerby; Pictet • camplebe [parttml. Pp. ZOI ' aDd 2o'i. PI.: 
'a, J'1p 1~ [non Fip 3-6]. , 

11'12. M4ntc&ltc:ena, (PromanteIUc:eI'll8) " ptctett lIyatt: Thomel. pp. 31~2, PL ., Jfi,p 1~, 
PL .. I'JgI ...... aDd TPL ", .,.. '12. 

i..,.. , Mam.UIc:et-;u (p"omanteIUcenz.) ptctett Byatt; Rem • JUng, p. 111. 

,Material: One Jl)eCimen.- No. u..'f79-n. 

Table 17 

Spec1mei" 0 , .wh U 
R Rp RI 

No. mill, % % 

120.7755-12 135.5 35 135 ca 38 19 19 

Rema7'ks. - The investigated specimen (pI. 9, Fig. 4) shows relatively fine 
and densely spaced, regularly alternatfitg' short arid lcmg ribs. In the C!Uter 
part of the last whorl the Ion, ribs bear only upper ventro-lat-eral tUbe~cle'l, 
while umbiUeal tubercles are merely in form Of a swelling. The ornamentation 
and the wrilbilicus width make' the specimen under dis'I::ussion almost indisting
uishable from tlwse descr'ibedand illustrated by Thomel (1972, p. 32, Pl 4, Figs 
1-3). It resembles also densely rfubed fo:rms of ManteUiceTos manteUi (.T. So~rby) 



ACTA G'EOLOGICA POLO NiI CA, VOL. 30 R. MAROINOWSKI. PLo , 

antelllceras saxbll (Sharpe): 1 - specimen No. I.M.27, Lo.wer Cenomanian, Sullu- kapy, Bands 3-4 (I fauna! hoI'li.z.on), X 1.5 ; 2 - No. Tr 10, Lower Cenomaalian, Hoppenstedt. Mantelllceras aft. ventno
reuse Diener: 3 - specimen No. A.H.M.1, Lower Cenorncml.an, oondensed sequence at Armopol. ManteUiceras plcteti Hyatt: 4 - specimen No. 120.7755-12, Lower Cenomanian, MGU Station, Band IV-l 
Bed 1. ManteWceras mantelU (J. Sowerby) : 5 - specimen No. I.M.29, Lower Cen.omanilan, Sullu~kapy, Bands 3-4 (1 faunal horizon), X 3; 6 - No. Tr 9, 1 - No. Tr 12, 8 - No. Tr 14, 9 - No. Tr 15; Lower 

Cenomanian, Hoppenstedt 
All figures are of natural size, except Figs 1 and 5 



ACTA GEOLOGICA POLONICA, VOL. 30 R . MARCINOWSKl, PL. 10 

Mantelllcera mantelU (J. Sowerby): 1 - specimen No. 125.1, Low('.r Cenomanlan, Mt. Selbukhra, Band I ; 2 - No. 133.68, Lower CenomaJ'llian, Ajmaki. MantelUceras af!. maoteLU (J. Sowerby): 3 - specimen No. Tr 11, form transit
ional to M. ventnorense Diener; , - NO. Tr 17 (oast), form close to M. saxbii (Sharpe); Lower Cenomarrian, Hoppenstedt. ManteIUceras tubercuJatum (Mantell): 5 - specimen No. I.M.30, Lower CenolD8'Tl.ian, Sullu-kapy, Bands 3-4 
(1 faunaI horizon), X3.4; 6 - No. 122.7629, Lower Cenomanian, MGU Station, ?Band IV-I ; 1 - No. 135.66, Lower Cenom ani an , Ajmakd. ManteIUceras ateretuberculatum Collignon: 8 - specimen No.181.7508-3, Lower Cenomania.n, Ml 

Kremennaya or Mt. Selbukhra 
All figures are of natural size, except Fig. 5 
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(ef. Collig.non 1964, PL 337, Fig. 1508), from which it differs in its much wider 
umbilicus and almost TectLradlate ribs. other representatiVes of the latter species 
differ from M. pieteti Byatt in their more prominent and sparsely spaced ribs . 
at a diameter of .140 mm and more (cf. PI. 10, Fig. 1; Thomel 19n, PI. 11, Fig. 1), 
and a narrower WD'bilicWJ (less tbain 3t1'1. of .shell diameter, as a rule). 

The insufficient material makes impossible a recansiderati-on of various sub
species recognized within the species piete« Byatt by Tbomel (1972). 

OccurTence. - Lower Cenoznanian, MOU Station,· Band IV-I (Bed 1), Crimea 
<cf. Text-fig. 6). 

The species Mantellicera8 pietett Byatt . occurs In the Lo~r Cenomanian of 
the French Subalpine Chain (base of the Zone Z of Thomel 1972) and the Swiss 
.Jura Mts. 

McmteUicmu tuberculmtum (ManteU, 1822) 
~Pl. 10. Figs 5-7) 

18U. AmmonUes JlanteUt (et Sowerb)') vu. mbet'CUlatA; IlanteU, p. 11t. 
lU.,. AmmonU •• . lIIanteut, 8oWel'b7 Var. A; I!Iharpe, pp. ~, PI. ... ne. .. 
1l1li8-1 ... Ammonites · Hante&ll, 8oWar'b7; ~t '" Camplche d:'PClnimJ, p. _, PL H, .. !C ••• 
IIm. JlanteUtC4WiIlI tube'rculclCUm (llantell); Ke~, pp. 11-. Pl. It, n. 1-1, I, ',and 

PI. . JIlt J'ig. I [cum 11111.]. . 
lrn. ·lIIanteUkeTGB aft. tubercu&clm_ (IIaDiell)j Jteamed,., PL It, PIg. t. 
111'J2. MaftteUtctlral (N80mClnteliWrIIlI) tulMtrcu&atum (MaDtell)j Tbemel. pp. G-4t, Plo 11, 

:np I, I, Pl. H, ~ I, , ....... 
111'1l1. Mante11tceral tuberculam", (llantel1); .luipet '" KeDDed7. pp. ---. PI. U, J'1C. .. 

Pl. If, nIB 2-4, Pl, 11, i'1C. t, aDd PL 11, 1'iC. t. 
·ll1'J6. ¥ClRt6Uicero. tuberculA"'", · (MaDteU): wtedmama '" Kauftman. p. 14, PL 4, J'ta. t. 
lmt. llanteUi0er4. tuberculG"'m (MaDtell. 1121); Immel. pp. ........ PI. a, J'1C. ... 
1m-; MClnWWcercg tu6ercu&cl&1lm (Ma.DteU); Wfednial1D '" 8cbDel4er. p. _, PI. t. J'It. •. 

Material: ~ve epec1meDa. Na.I.Jf.» (PI. 10, IJg. I), UUp' (PI. 11, n8. I), Ill.. (Pl. le, · 
Fl.. 'I); 1.1101.3011. and UU.b. 

Table 18 

Specimen 0 Wh Wb U Wb 
\Vii R Rp Rs 

.No. .11 % % ~ 

I.M.30 14.9 47 47 30 1 .20 10 10 

122.7629 42.4 41 137 (t)l~ 6 11 

Retncirks. - The "peclmen. No. I.M.30 (Pl. 10, F.ig. 5) presents a very well 
prelleI'\led nucleU!l.with shell ornamentation bcl.ng' strOnger tiond whbrl··CroSl aectlo.n 
bemg broad~ than in the 8Ibove desei'ibed· ·nucleus of McnteUicer4s manUUi 
(J. Sower'by) (et. PI. 9, Fig. 5). La·tet c:levelopmental stages (PL 10, Figs 8-7) do 
also show a coar-se ribbing and str-ong tubercle •• 

Occurrence. - Nos I.M.30, I.M.30a, I.M.30b: Lower Cenoma.nian, Sullu-kapy, · 
I faunal horizon, Bands 3-4. Mang~hlak (cf. Text-fig. ~2): No. lZ2.7629:Lower 
Cenoma.nlan, MGU Station, supposedly Band IV-I., Cdmea (et. Text-fig. 8); No. 
135.66: Lower Cenomanian, AjlD8ki, Dagestan Caucasus (et. Text·flg. 9). 

The species Ma"teU~aa tuberculcltum (Mantell) has been recorded In the 
Lower Cen~manian· Of E.ngland.. France. Switzerland. GFR. Poland, Alceria, Mada-
lascar, 'arid possibly tne .. Sovlet Union (Kopet-Dag).. . 
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Mantelliceras lateretuberculatum Collignon, 1964 
(PI. 10, Fig. 8) 

IBM. ManteUtce,.as lateretub8f"culatum novo ail.: COlltgnOn. pp. 80 and ... PL 348, ' l'1p 1_,-
and PL MII, Fig. llIII2. ' 

11tllil • .ManteUtc8f"as mameU' (SOwerb),): 'Nald1n .. ShtmaDaldj ' [parttm}, pp. l~lIN, ,pt 111, 
~a ' , 

19'J8. lIIfant41Utc8f"as lateretuber.culatum COlllgnon: Juignet .. Kenned:f, p. 90, PL 15, FiP 1-1, 
IInd PL Ill, Fig. 2.' " " ' 

'lI'lII. lIIfanteUtcert18 aff. Iateretub4l1'Culatum CoU!gnon: Julgnet .. Kenned)" PI. 22, Fi~ 1-2. 
lm. lIianteutcllra8 lateretuberculatum COWcnOD: Wiedmann ," Schneider, pp. ' ........ Text

-fig. lOA and Pl. 10, ,Fig. 1. 

MatBFtat: , OJ:!,e specimen, No. lBJ.71G114. 

Table 19 

Specimen D Wh U 
R Rp 'Re 

No. 111111 % N , 
11> 

181.7508-3 ca 51 3;; 3,6 (!) is 8 13 

ca 126 37 37 (t) '14 , 7 7 

~emarkB. -.The. investigated ' specimen (PI. 10, Fig. 8) ' shows massive, 
thlcke.nini upwards, long ribs 'regularlY 'alternating with shQrt , Ones. There are 
f()ur tubercles at each' long rib, namely a small , umbilical tubercle. prominent 
mid-lateral" and lower ventro-laterel ones, and la,ger-inzed andmo.re pointed 
upper vem.ro-Iateral one; whereas the short ribs display only lower and upper 
ventro-lateral tubercles. However, umbilical and mid-lateral tubercles disappear 
also ' at the 'Outer part of the last whorl. replaced with 1ndistinct swellings. The 
ribs incline bacltwards in the mid-lateral ,tubercles. This ornamentation resembles 
rather closely that in the specimens illustrated ,by ColUgnon ,(1964, PI. 349, Fig. 
1552) and Juignet & Kennedy (1976, PI. 15, Fig. 2), the only difference CGIlSisting 
in the much wlderum'bilicus of the investigated specimen which' may, however" 
be an , art.l.fact of, diagenetic defurmation. 

The species MantentceraB lateretuberculatum Collignon differs from its close 
relative M, indianense (Hyatt) 1n its leas conspicuous ornamentation, especially 
the twbeNles (the umbilical ,tubercles equal the mid-lateral ones in the latter 

, species). 
Occurrence. - Lower Cenomanian marIs, Mt. Kremennaya or' Mt. Selb,ukhra, 

Band 11 or Band Ill, <;:dmea {c!. Tm-flgs l$a ~ 6). 
The specie\J ManteUtceraB IateretubercuZatum Collignon bas been rt:lported 

from the Lower Ceoomanian of , France, GFR, and Madagascar. 

ManteUiceras tenue Spath, ' 1926 
(lJl 11, Fig. 1) 

lBa-l880. AmmoriUes ManteUt. Sowerby; Pictet .. C8mpicbe [par«m), Po -. PL -38, Fig. So 
19l18b. Mantentcera. tenue, nom. nov.: Spath, pp. 4l'1 and ' tIIo. 
IBa. lIIfant41Utceras (lIIfanteUtcera.s) tenue Spath: Benz, pp. 1108-U.OII, PI. I, rig. f.. 
19'1£. lIIfanteniceTas tenus Spath: Kenned.)', pp. eo-e1. 'Plo _,' J'l8. 11, IIDd PL 11. i'q. I. 
im. ManteUtcsras (PromanteUtcera.) 'tenue Spath: Thome1, p.lIII. 
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1976. Mant"tttcera8 tenue Bp'Bth;, J'ulgnet a. Kennedy, p. 88, Pt 16, Fie. I, and PI. 21, Fig. f. 
'non 1871. Mant.Ulceraa cl. tenu. Spath; J'ulgnet a. !tennedy, PL 19, Fig. 4 r- ff~rm 

tr'lUIIIltlonal to M. costotum; cf. Kennedy 1871, Pt 19, Fig. la} . 
1878. Mllntenicerll' (PromIIntel1tCeTa8) tenu. Spath: !leDB a. J'UDg, ~. u.' 

Mllterial: Well preserved, phOlphatlzed phragmocone part, No. P.B.M.J. 

Tabie 20 

Specimen 0 Wh Wb u .!!!. R Rf.1 Rs 
No. mm % X. c" . Wh 

ill 

P.H.M.2 69.3 47 35 27 0.74 32 :14 10 

~rkB. - . The investigateq1U>ecimen shows narrow whorls and long rlbs 
wit~ well ' deveiOped umbilical, lateral,. and ~ower and upper ventro-late.ral 
tubercles ~PL 11, Fig. 1). There are also short (intercalar) ribs,. one or somet.f.l:n.es 
two between each two long ribs, each with a lower and upper ventro-la~ral 
tubercle .. The short ribs are as distinct as the long ones in prOXimity of· the 
latero-ve.ntral shoull1er and at the venter. , 

Occurrence. - cEmomanian c<tndensed seq,uence at Pocizametschekby Bu-
tschatsOh in the ~odolia, sOyiet ' iJirlon (cf. "I:ext-:-fig. 4). ' 

The' species. ManteUjceras tenue Spath has been reported from the Low~ 
Cenomanian of England, Fra.tice, and Switzerland. . 

Mantelliceras costatum (Mantell, 1822) 
(PI. 11, F'.igs 2--3) 

1812. Ammonite. MllnteUt (of Sowerb;p) Var. COBtIIta; JlanteJJ [parttmJ, Po 113, PL 11, .FIe. to 
18~, ManteUlcerll. clIUomont DOV. 8D.: CoW2non. D. 99. PI.. 3D,. ng.. 15l1li. 
187i. MllnteUtceraa c0st4tum (~antel11; KennEidy, pp. Bl-l8, PL Ill, Ftll 1-4, and PL Mo 

Fig. l ' {cum 1!JIfl.]i . 
1878. Mllntentcer.aa co.tatum· (JIantell); . .:rulgnet a. .Kennedy, pp. 88-19, PL 11, ng. 1-1, 

PL 14, Fig. 4, ana PL 1'7, Fig. a [cum wn.}. 
18'76. Mllntel.!tceraa coBtlltum (JIantell): Kennedy a. Hancock, p. ~, PJ,. 11, ne. 11. 
11878. lIfllnt~Utcera8 co.tlltum (Mantell,. 1822); IlDDiel,' pp. ~II, Pt 2, Fig. I. 

Material: ,TWO · dlagene1;lcally compreae~ . apec1meDB, Nos ~r 111 (Pl. .11, Fig. 2) and T,. 18: 
(PI. 11, Fig. '). 

Table 21 

Specimen 0 wh U 
R Rp Re 

No. •• '. % % 
, 

Tr 16 102 .• 3 44 29 33 15 18 '. 

Tr ·18 '71.7 43 27 32 15 17 

Rem.aT1cs. - The investigated · specimens I(lPL 11, Figs 2--3) are strongly ribbed 
and resemble in ornamentation the' paralectotype of the' species (cf. Ken.nedy 1971,
p. 57, PI. 19,' Fig. 1). Their mrong ribs make them 'cHUerent from the associated 
individuals .of Mante~liceras Bub" (Sharpe) ·(cf. PL 9, .Fig. - Z); . 
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Occurrence. - Lower Cenomanian, Hoppenstedt a,ual'l')', lI1o.rthern limb 'of the 
SUllbercynian Basin (cf. Text-fig. 2). . 

The species j\fanteUiceTas costatum(Mantell). has .been reported from the 
. Lower Cenomanian of England, . France, and Madagascar. 

Mantelliceras bjroi Colligoon, 1964 
(PI. '11, Fig. 4) 

1964. ManteUiceraB /ri,.cri novo Bp.; ColUgnon, p. If, Plo Mt, Fi .. IHI-IH1, aDd Pl. Ill • 
. Fte. IH1. 

lll'/J. Mantentc8ros (Cou'ontce7"Os) bimi Collignon. 1 ... ; Thomel, p. .,.. 

Materia': FragmentarU,.· prewrved I~men, No. 14 ...... . 

DesCTiption. - The whorls are flat-sided, much higher than broad <Wb:Wh= 
=0.80), with 11-12 long (primary) and 4-.5 short .(secondary) ribs per half whorl. 
The long riibs sta.rl;· at tbe umbilical edge. They are flexuous in outlJ.ne, rather 
tbin·at the beginning,. but widening upwards,espeelally in proXimity of thff"iatero
-ven,tra1 shoulder, and passing at the veri.ter. The' secondaries start below the mid-
-flank, sometimes very close to the umbilical edge. Both the' primaries and 
secondaries: are very wide, almolJl; contactLng with onE! another in proximity . of 
the latero-ventral shoulder (cf. PI. 11, Fig. 44), with rudimentary upper ventro
-lateral" tubercles. The absence of umblHca1 tubercles and the relativel1 wide 
umbill.cus of the specimt:m underdiscu.sion indicate that this is an adult individual 
(cf. Collignon 1964, p. 84). 

RemaTks. - The wide ribs (an exception among !representatives of the ge.nus 
ManteUiceTas Hyatt),. the absence of umbilical, lateral, and lower ventra-lateral 
tubercles, and the reduction of upper ventra-lateral tubercles an! entirely. con
sistent with the diagnosis of. the -species bjToi Collipion, and make the invest.i.p.ted 
specimen vetry close to those illustrated by Collignon (1964, PL 346, Flg. 1540, 
Pt 351, F.tg. 1540). 

The species MllnteUiceras bi1'oi differs from its very ClOse' relative M. al17'~WClli 
CoII.lg;non in its wider ribs.and less numerous secOndaries (Collignon 1964, p. 84). 

Occuffence. - Lower Cenomanien (along with MantemceTas mantem), Rubas
-chaj, DagesUm Caucasus (cf. Text-fig. 10). 

The species ManfeUiceras biToi CoUigno.n has been reported from the· Mantelli
ceras mantelIi & Calycoceras newboldi Zone of the local str&tigraphic division in 
Mada,ascar . (CoIll8non 1964), which is equivalent to the Lower Cenomaniim.· 

ManteZliceras ex gr. di%oni Spath, 1926 
"(Pt 11, Fig. 5) 

·1 ... Ifllftt.Utc.nu sr. cUzotd .8patb; KeDDtKll; PI. 18, rig. It. 
liri.. Iflltlt.l&icet'II. If. c:IU'oM spath; Kenned,., p. Ill, PI. _, I'IIJI ........ Pl. 21, I'IIJI a, 11, and 

PI. .D, 1'1,. I •. 
11'11.' lfitnteUic:e1'G8 ar. di%ot&i Spatb, 1 .. ; M.ardDowlkt.. Pr 1'11, PI. _, 1'11- I. 
IfIL IflliiieUlcelU 11'. du:om &path; JU1pet ... Kennedl, pp. 10-11, PI. .. I'~ L 

IIlIt~'= Tb1'ee wb:or1 fragments. NOlI llU4 (PI. 11, Fir. 11), lit,,! .... !, and probabIT· m.MU • 

.. ·Remarks. - Kennedy (1969, 1970, 1971) described under the name lIIanteUiceTas 
gr. dl%on' Spatb sp~s close to.M. di~onj but different from the latter species 
in their ta·bulate. venter· and only weakly tuberculate inner whorls (there are 
strcxng . umbiliC8ll, lower lateral, ·and ventro-lateral tubercles persistent up to 
30 mm in shell diameter in M. di~oni). The investigated specimens are fragments 
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of whorls exceeding·aO mm in diameter, 'non-tuberculate except for small umbilical 
tubercles a·t the pr!mary ribs, with ribs attaining their maximum .conspicuousness 
at the venter. Thus, they are consistent with the basic diagnostic characteristics 
of .. thi! species dizoni Spath. However, they &.re as&igned to the group "dizoni" 
because 'of tlleir flat venter. The only illustrated specimen (Pl. 11, Fig. 5) shows 
whorls almost square in cross sE=ciion (Wb: Wh=O.95), omamented with conspicuous' 
but relatively sparsely spaced ribs. In turn, the specimen No • . 130.2144-1 8MWS 

whorls much higher than broad (Wb: Wh=0.82), covered with much finer and. 
more densely spaced ;ri"bs. 

Occurrence. - Lower Cenomanian, MGU Station and southern slope of the· 
Mt. SelbukJhra, probably limestones of ,the Band IV.,l, Crimea (cf. Text-fig. 6). 

. The species belonging to ManteUicerlJ8 gr. di:rQT14 Spath have been repOrted 
from the Lower Cenomanian of England, France, and Poland; they seem to be 
characleristic of the upper Lowel' Cenomanian ('Kennedy 1969, 1971). The latter 
supposition is corroborated by the present investigationS, as strongly ornamented 
mantellieeratids like M. manteUi (et. PI. 10, Fig. 1) are confined to the base 
P8'l't at the. Lower Cenomanian in the section at the Mt. Selbukhra, while more 
finely ornamented and especially less tuberculate mantelHceratid species, M. picteti 
and M. ex g.r.' di:roni, occur close to the 'Lower/Middle Cenoman1an boundary (Cf. 
Text-fig. 6), 

MantelliceTCl8 cantianum. Spath, 1926 
(Text-fig. 15 and PI. 11, Fig. 6) 

1U7. Ammonites ftlltltculGriB. lIIante1l: Sharpe {p«,.ttml. pp. ....... PL 11. Fip I-I. 
118'11. Ammonites Mi",'.Ui. Sow.: Scbll1ter [paf'ttml. pp. It-I4, PL I. Fip a-4. 
UIZ6a. MantelUceras ccmtianum nom. nov.: Spatb, pp. .a-a. 
1951. lifante&Uceraa cantfanum Spatb.;. Wrilht .. wrilbt,' p. H. 
lIl5Ib. lIfantel&tcerasca~num Spatia ,[-H. budGense .AdJdM lI3l]: MatBumoto, p. 71. 
IIllH. Mant8Utceras C(lnHanum Speth: o-tJ1IDOD, p.", PI. HA. Fie. 1&31. 
196t. ManteUJcerlUl cantianum Spath V8Z'. umt1lberculllM novo vu.; CoUllJ1Ol1. p. BO. PI. 344, 

Fig. 1533. 
1984.. HllllteUtcerllB cantianum Spath ver. IlMupta novo var.: COlllgncm. p. IO. pL HA. Fig. 

UM. 
1969. MllntsUiceras canticlnum Spatb.: MatllUmoto, 'Jllluramoto " Takabam!, pp. I...... Pl. J'I'. 

Fig. 3. . 

19119. 'Mantenicer" lip. aU. M. cantianum Spath: Mat8umoto, Mur'amoto a. Takahalhi, p •. _. 
pt, 18; Fig. 1. 

1911. MlllltlllUceras canticlnum Spatb: KenDedJ'. pp. 15-1'1. PI. 18. Fig. 1. PI. 20. Fig. 1. ·PI. 28. 
Figa 1 and 5. 

111'l2., lIfantelltceras (BunbU'l'l/icsl"lH). cllntianum Spath: Thomet, pp. ......'1. PI. 14, Figs 1-21: 
. 1S'12. Mllfttentceraa (Bunbu'1/kleras) moutinse novo Bp.: Thomel. pp. i'l_. PL 14, Figs 3-1. 

19'1'11. ManteUtceras canttanum Spath;J'ujgnet a. Kennedy, ,pp. 8'l-B8. PI •. 12, F1ga 1. t. Pl. 13. 
Fig. 4, Pl. 14; Fig'lI, and ?PI. 12, 1'i .. a. . 

19'18. lIfanteUicera.· cantianum (Spatb): Ken,nedy '" Hancock, p. 1'1'. PL 5. Figs I-I. 
11l'18. lIfanteUtcera8 cantianum (Spatb); 1_: Youq '" PoweR. p. '11. Pl. 7, Fip IQ and lZ. 

Material: Two BpecimeD1l, NOlI Tr JO (pi. 11, Fig. I)' and W.M.-l (Tell:t-ftg~ IS). 

Table '22 

Sp.ci •• n. 0 . Wh Wb u Wb 
wh R Rp Ra 

No. mll % % % 

Tr 20 049.0 ?045 51 35 ?1.104 '30 14 16 

W.H.-1 SO.O 39 47 31 1.18 35 113 18 

6 
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Remarks. - The. specimen No. Tr 20 ~ 11. Fig. 6) shows whorls rounded In 
f.ntereostalcr.oss ·section, :with prominent long and short ribs,espeClaJly.at ·he 
venter. The long ribs bear ·umbilical tulbercles and strongly developed, transveisally 
elongate lower lateral ·tubercles '(because of the poor preservation state; ther~ are 
notube.rcles at . some . ribs). In !the o.utex part..of the w.horls the· neigbbolring umb1U
cal and lower lateral. tulbercles tend .to fuse· and produce a . high and narrow· rb. 
Upper V1eJitro-lateral tu~cles are very· weakly. de.veloped' and confined to the 
inn-erm.ost ,part .of· the whorls, while lower ventro-lateral tubercles are lac:klong at 
alL The calycoceratiform ribbing makes the specimen under discussion close t'l 
one of those lllustr~ted by Juignet & Ken.nedy. {1978, iFl .. 13, Fig. 4) . 

. By .the courtesy of Dr. C.· Frieg (University of MUnster) the present author 
has got a collection of· Albian ·to Cenomanian ammonites from France and England. 
The collection includes a .well preserved· specimen of· ManteUieeras eantianum 
Spath, N.o. W.M.-l,(Text-fig.15). The specimen resembles most .closely a fo-rm which, 
"deviates frOm the holotype in its more c.rowded ribs· and . Jess persistency of 
ventrolateral tubercles, !but is essentially. ofeantianum· type in its inflated· and 
:subrounded shell form and. 'Coarse ribbing. Provisionally it may be called Mantel" .. 
ceras sp. aff. M. cantianum, 'Put it could ,bean extreme var.iant ofM.cantfanum". 
(Mais\UllOto & al., 1969, pp. 257-258,.· PI. ~, Fig. 1). Jt is· to 'be noted ~hat the 
above quoted, elegant characteristic does not exceed the range .of intra specific 
variability of M. cantianum. In fact, the species under discussion includes Speci
mens with umbilical, lower lateral, and lower and upper ventro-lateraJ tubereles 
pemstent up to a great shell· ·diameter .(cj. K:ennedy 1971, ·Pl 18, Fig. 1; Thomel 
1972, Pl 14, Figs 1-2 and 5), as well as those with lower and upper ventro-lateral 
tubercles disappearing soon in. ontogeny (ef; Text.,.fig. ·15 and Pt ill, Fig. 6; Matsu
moto& (d. 1969, PI. 28, Fig. 1; Juignet & Kennedy 1976; iPI. 13, Fig. 4) .. 

Oeeu7'Tence. - N.o. Tr 20:Lo~ Ce,nomanbin, Hoppenstedt quarry, northern 
liIilb of the Subhercynian iBasin,: (ci. Text-fig: 2); :No. W.M.-l: Lower Ceoomanian 
Wissa.nt by Boul.onnais, France {nnddle pII-rt of M. mantelli Zone, unit E; .bed 5 of 
Amedro & 'al. 1978). 

The species M(lnteiHeeras cantianum Spath shows a world-wide distribution, 
haVing ·been reported from the Lower eendmanian of England,France,· GFR and 
GDR, the Soviet .Unio~. (Kopet-IDag), Japan" Madagascar, and Western Interior of 
the United states. 

MantelZiceras 8ouaiUonense (Renz, 1963) 
(PI. 12, Fjg. 1) 

11181 •. ·Cal1/CoCeral 10000UlORetIU n. .81).; ·Renz, pp. Ull-llH, PL .. Fig. 1. 
1lI64. Cal1/COCeraB aB. BOJUdUcmense Renz; BUllllardo, 'po W, PL P, Flg8 3-f. 
111'11. ManteUiceras ·aU. louaUloneme (Rem); Kennedy, pp.. _, PL 22, Fig. I, and fPL 22, 

Flp I, 41.· 
19"12. Cal1/cOC1'lIa. (Gentontceral,· 8oualUone",. ReDII:, Luterbaeher et Schneider; Thome1,. p •.. '1:1. 
Im. ManteUtcSTa. aff. BouaUlonenq (Renz); Kennedy .. Hancock, p. 311, Plo S, Fig. 8. 
19'18. CalflcOcera. (Gentontceral) louaUlonense. Renz; Renz ,. Jung, p. 18. 

Material: One specimen, No. Tr D. 

Remarks. ~ The ilinner whorls are only a little higher than broad, with ;rounded 
intercostal .cr.oss section and coarse ribs (cf. PI. 12, Fig. Id-e). The 10I'~ primaries 
start ·at the umbiLical wall, 'bear an umbilical tubercle a.t the um!bilical edge and 
a very· prominent lower lateral tubercle· a little higher up ·(this is the point where 
the maximum whorl breadth is attained) .. Beginning with the lower lat~ral tu
bercles, the ribs considerably incline backwards and extend across the venter, 
bearing also lower and upper ventro-lateral tubercles. The· short secondaries start 
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below the mid-flank; they. show upper ventro-Jateral tuber(:.es and sometimes 
aiso lower ventra-lateral. ones. 

Table 23. 

Speci .. en 0 wh \'Ib U ltb. ~ Rp R. 
No. 111111 % % ~I Wh 

.-0 

Tr 19 28.7 40 41 30 1.03 W1
• 

7 ' 9 

77.3 39 29 t)17 . 7 10 

The upper and lower venko-Iateral tuberc .es disappear ,:ia:l ontogeny, whereas 
the lower lateral and umbilical tubercles become l'educed Ito a swelling at the ribs 
(cf. PI .. ' 12, Fig. 1a.J}). The kmg ribs a1t~nate with short ribs, one or sometfines 
two secondaJ,"ies per eaeh two long. ones. 'l'he short ribs may reach a pr()Ximity .of 
the umibiUcal edge, a'nd at theve.nter ·they are indistinguisheble from the long ones. 

The reductl.on of rrbbing as well as of umbWcal and lower lateral tubercles 
at the outer whorls makes the. investigated . specimen close to those described by 
Busnardo {1966, 'Po 221, Pl 13, Figs 3-4) and Kennedy (19'11, Pt 22, Fig. 1) as 
a form aff. souatuonense. Renz. One may claim that these differences from typkal 
representatives -of ManteZltceras sOWliUonense (Renz) fall wit!Jin the range of intra
specific :variabtli!lY • 

. The preponderance of short over long ribs, the ovate who.:rl cross section, and. 
the early disappeara'nce of lower and upper ventro:-lateral tuberdes are those cha
racteristics of the species souaUlonense Renz resembling some representatives of 
the genus Call1coceraB Hyatt. Nevertheless, the species under discussion cannot 
be .~ssipd to the latter genus because there are no sipoonal tubercles even at 
the inner whorls of its individuals '(cf • .PL 12, Fig. ld-e), while the abseru;e of 
those, ,tubercles thr.oughout · the ontogeny· is amOng the main differences between 
ManteUiceras liyatt and Call1coceras Byatt. . 

. Occurrence. _ . Lower Cenomanian,Hoppenstedt quarry, northern limb of the 
SUbhercynian Basin (cf.. Text"!ig. 2). 

The species 'Mantelliceras aouaiUonense (Rem) has been recorded in the upper 
Lower ·Cenomant&n of Switzerland, Englanc;i, and France. ' 

Mantellice1'as sp. [cloSe to M. 8ouaillonen.se (Renz, 1963)] 
(PI. 12, Fig. 2) 

Table 24 

.. 

Specimen 0 Wh U 
R Rp 

No. mm % % 

Tr 13 68.6 45 18 (t)15 6 

' . 

Rs 

9 

Remarks. - The .investigated specimen resembles in ornamentation.the outer 
whorl of the abOve described one (cf • .Pt 12, Figs 2 and 1, respectively), while the 
differences consist in it;s much narrower umbilicus and more numerous short ribs. 
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Mantellice-ras cantianum Spath; specimen No. W.M.-l in fOUT views (a-d); 
Lower Cenomanian, Wi5sant near Boulonnais, France; nat. size . 
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The whorl cross . section, rib outUne at · the· venter, and ontogenetic change in' tu
bereulation, which characteristics are distinctive 'Of the species 8ouaiUonenae .~ 
cannot be recognized because of the poor preservation state. 

OccurTence. - Lower CenolXl8&Dia:ri, Hoppensted quarry, northern limb of the 
Suibhercynian Basin (cf. Text-fig. 2). 

So-called "Submantelliceratinae" 

R8mar1clr. - The InVeltigated. collection includes IOme speciD1elw (pI. 12, Figs· s--.; 
attributable to apeat_ knOWD thus far e:i:cluatvely after nuclei. ,,Mont8Uteeras" aumaten •• 
(COquaDd) aDiI ,.11." __ (Peninqu16re). th8 I8JI8ric poatlon of which remaiDa therefore 
~. The tuon ,.M." 4UtrICIInse WIll 1'8COIDIR4 foi' the tJpe lpecl.elJof ~as 
Spatia. tile genUII haYlnl been cSlalJlOlMlCl · after it. DU~ fonn marecl with neb .-era .a 
GnI~ca -,roUD8 or ·.V"turtceT4a Wrtcbt tUQD.eIed in their turn aner the aeSult Ibell 
~ • Sarkar. ues. Po l1li). Hence. the gelW8 BubmanteUtccras u to be reprded .. 
a ROIMn clK""'''' . (of. ~ ,1I'l1. Po DJ) UDW 'more completebo preRl'Ved IIP80ImelJlr are 
found.' A more d~ d1IcuIidon of ' the ~ "SUbIDaDteUJcerat1Dae", RI wall .. cIlfte.. 
reJ1CtJtl between··partlcular .peoieI 111'8 given by 'MatlUmoto • lDoma (1"'. pP. Ht-JH). 

,,Mcmtellice7"as" aumclense {Coquand, 1862.) 
(PI. 12, Figs 3-4) 

lII'l. AcaMhoc:.nz. Au~,... Coquanll; PervlDqu1ire, pp. JII-III, Tut-fJciI u.a.-alf. Pl. 1" 
J'Jca &-11~ 

1Il8. AOIIf'*hOeertI8 AUtrlGuMe COQuaDd; Perv1nqul6re, p. a. P1. f. I'll!! 11-41 .. 
11841. MGnt_me.reI . aU1I'Ia1ens8 COq.; CoWgnOD, Po _, P1. aa, Fig. 1_. 

Matertal: Two lpec1mena, .No. I.Bu.II1 (pL 12, FJ&. J) and I.B",," (PI. 12, Fig. t). 

~able 35 

SpeCiillen 0 Wh Wb U ..!.t! 
No. IIUII % % % Wh 

I.Su.30 13.1 50 .40 17 0.80 

·1.Su.30a 11.0 53 34 15 O"6~ 

R 

l7 

14 

Remarks. - The investigated specimens do . not significantly deviate · from ty
pical represeDtatives of the species aumalense Coquand. The specimen No. I.Su.30 
(Pl. 12. Fig. 3) resembles most closely onlil of those described by Pervinqulere (1907, 
Pt 106, Fig. 11) and also the inner part of the· ,speclme.n discussed byColUgnon 
(1964, PI. 333, FiJ. 1435). The other specimen ~;PL 12. Fig. 4) is almost indistinguish
able from another specimen of Pervinquiilre (1910, PI. 4, Fig. 16). 

Occurrence. - Lower Cenomanian, Sullu-kapy, I faunal horlzcm, Bands 3--4, 
Mangyshlak (cf. Text-fig. 12). 

The species .,.Mantelliceras" aumalense (Coquand) has been. reported ifom the 
Lower Cenomanian of 'Tunisia, Algeria, and Madagascar. 

·"Mantelliceras" suzann.ae (Pervinqu:iere, '1907) 
(PI. 12, Figs 5-6) 

lto't. Aeanthoeeru Buzannae Pervtriqul6l'e 1907: Pervinqul6l'e, pp. ___ • Text.fil. 115. PL 18, 
Fill! 11-11. 



llW1. Acoftthoc.'08 SU%4l'lfIGe PerviDquifte; Per~qu16re, p. 4.2. PI. .. Fill ~1. 
IlK. Ho~ _"RO. Perotraq.; Coll1gnon, p. If, PL _. FI&. 1-' 
I,.,., • .!Ifc.,stelUc_. (MORtelllc:enut) SUZIIl'lfIGe (perv1nqui6re); Ranie la Rante, B1raDO • T8IIabe" 
p.*~~~" ' 

.!Ifotert4l: Four specimens, NOI 1.Su.2 (PL 11, rig. 5), I.Su.1 (pL 12, Fig. 8), l.su.', and I.Su.'. , ' 

, Table 26 

Specimen 0 Wh wb U : R 
No. mm, % % % 

I I.Su.1, 16.4 53 36 IB 0.69 18 7 

I 
1.51.1.2 11.4 53 33 21 0.63 16 I . ", 

I 
1.5u.3 ,11.0 51 38 18 0~75 17 

1:5u.4 11.0 46 38 18 0.7$ 17 

Remarks. - The species suzannae Pervi'a.aquiere differs fr()m its close relative 
"M.... aumatense (Coquand) in its more compressed and rectangular whorl cross 
section andmor~ pl-ominent tubE!rcles at the ventro-lateral shoulder. 

OCcurrence. - Lower Cenomanian, Sullu-'kapy, I faunal horizon, Bands 3-4, 
MancYshlak (cf. Text-fig. 12). 

The spedes "Ma1llteUiCffas'" su.zannae , (Pervinquiere) has been l:epOrted fr()m 
the Lower Cenomanian of Tunisia, Algeria" and ~adagascar. 

Genus ACOMPSOCERAS Hyatt, 1903 ' 
(Type species: Ammonites bochumensis Schluter, 1871) 

OccuTnlnce. - The .renus ACDmJ)8OC8f'C18 Byatt occurs in the Lower to lII1c1c1le Cenollia· 
nian of West ' Europe, northern A1rica and ~dacascar" and North America, 

AcompsocerBS re1tevieri (Sharpe, '1857) 
, ' 

(PL 13, Fig. 1) 
, , 

lUl. AmmOl'lit88 Rel'leviert, Sharpe; Sharpe, p. 44,' PI. 20, Fill. 2. 
J880. Ammonites Reae1lleTt, Sharpe; Pictet '" Cempiche, p. alG. 
18'1l. Ammotdtu Bochumel'lrissp. n.; Schltlter, pp. 1-2, PI. 1, Fig8! 1-4, aDd P1.J, Fig. 1. 
TI92eb. AcomptOCerC18 comparable to A. bochumenu (ScbH1ter); Spath, p. ... 
71111. ACOmPl/OCeras et. bochumeme (8chl11ter)~ Wright • Wrlgbt, p. :fI. 
1l1li1. ACDmpeocera8 rennleri (8harpe); WrlCht • 'Wright, p. :fI. 
18'l1. Acomp8OC8rC18 reaevtert (Sharpe); Kennedy, pp. ~, PL 30, POI&. 1. 
19ft. AeOmJM(1C8r1J8 ~ (8harpe); ~el, P. HI. ' . 
?111ft. AcompllCJCCtrC18 cf. nrllnlerl (8bal'pe); Tbamel, P, 2& 
II'1t. ACDmpioc/H'as reftevleri Shalll8; Julgnet '" Kennedy, pp. 1118-111, Pl.' 11, 1'1«. 3. 

Jlot8rio&: one spec1men, No. Tr ... 

Remarks. - The investigated specimen (pI. 13, Fig. 1) shows 11 wide and low 
umbilical tuberclee :Pm" whorl at a diameter of 134 mm, 'passing· into indistinct, 
short r1lbs :reaching merely the mid-flank. There ~ long. clavate tubercles at the 
ventro-lateral aho"lder" much D)Ol'e numerous than 'the umbilical ones (their num
~ Cann~t be. established because at the preservatlanstate of th.e spec1rnen); The 
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Table 27 

Speci •• n D Wh Wb u l& 
Wh R Rp Rs 

No. •• % % % 

Tr 65 134.0 48 125 20 10.51 11 

103.5 48 23 21 0.47 ~)16 5 11 

42.7 46 23 26 0.50 ca19 10 9 

venter . is 8DlOOth. with a ' faint median ridge. This ornamentation is almost in
c:UlItinguishable from -that at the inner part of the Jest whorl of the specimen des
cribed and illuttrated by Schlilter (1871. p. 1, Pl. 1~ 'Figs 1-2). The inner whorls 
of the investigated specimen are less involute than the outer ones. and the ventro
-lateral tubercles are there twice as numerous as the umbilical -ones. At a dia
meter oo! 42.7 mm, there are 10 long primary ribs per whorl; with well developed 
umbillcal a:nd ventro-lateral tubercles, ilntercalated with short secondaries starting 
above the whorl mid-height and ending with ventro-Iateral tubercles indiatingulsh
able from those beared by the primaries. 

The name Ammonites bochumensfs Sch1iiter is a junior synonym of Acompso
cera" rene1lieri (Sharpe). The c:Ufference in ornamentation reflects a differeni:e . in 
size of the fonns under ' discussion {et; SchlUter 1871, PL 1, Figs 1-2; and Kennedy 
1971, PL ao,Fig. 1); in .fact, ,the ornamentation declines ,in ontogeny in the species 
renmeri Sharpe. It is also to Ibe noted that SchlUter himself !l'e~rded his species 
as a close relative -of Acompsocera.s reneuieri (Sharpe), as he included Sharpe's 
specimen, 'although with some reservation, to the syn<mymy ·of his new species 
(cf. Schlilter 1871, p. 1). ' 

Occurrence. - Middle Cenomanian, beds with Acanthoceras in the Hoppen
stedt quarry, northern limb of the SUbhercynian Basin <cf. Text-'fig. 2). 

The species Acompsoceras renewri (Sharpe) has !been recorded in the Lawer 
to Middle Cenomanian of England, France, GFR and GDR. 

Genus CALYCOCERAS Hyatt, 1900 

RemorM. - Tbe geDUII ec'I/COCftU HyaU IuuI been wry Whteq diagn08ed (et. Ma~
moto &t 1d. ltI'I', pp. &-t; Kewie4;y lift, po '11/) and hence, 1t includes aiDlDonite 1IpI!ciea 
widely variable · In morphology. Tbe ornamentation chaqe. In ontogeny, whic!i affects 
lDOIIUy the ribbins and tuberculatlon, hampering recOlJlition of true relationlhips amons 
the species of Call1cocerci. that commonly ha.ve been establllhed after phrll,SIllocones 01' 

3uven11e shells. Consequently, lome author. Uled to recoJn1ze within the genus ,C"'flcocsrp 
, various sroups of speciell, wbUe postponin, a, formal introc1uction of lubgenera until the 

mutual InterrelationshiPII among 8P8Clel grouPII will be determined (cf. Matsumoto '" al. 11.", . 
p. I; Kennedy 19'11, p. '10: .Tu1lnet oil. Kennedy Im, pp. 101-1M). or they accept only il few 
well known lubgenera (et. Kennedy ' 19'r1, p. '18; Marcinowsld 1..,., P. 1.,.,; MlltSumoto 1..,11, 
p. 1112). ([n contrast, other authol'l (Wledmann 1.9, 18Ma; Cobban &Scott 11'll1: Thome! 11ft) 
have proposed various IlUbgenera of thegenUII C41l/coceMB. The present author lbares the 
opinion of COOper (19'18, p . 811) that the following sub,enera can be dlst1ngu1shed at the 
preaent .tate of the lmowiedge of the cooaldered ' senua: the nomlDative WbgenUl Catllcoce
rcq Byatt and Lotzettes wtedmann, ccmUnoceraa Cobban '" Scott, Newboldlceras Tbomel, 
and Gentomceras ThomeL 

, , 

The investigated collection lnc1udell representatives of the IlUbl(eDera Call/eocsras, N81D
boldtceraa. 'and: Lot%sttea, the latter lubsenua having been &cuAed In an earUer" paper 
(lIhrc1nowllkl 1&'14, p. 17'1). . 
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Mantelllceras &enue Spath: 1 - specimen No. P .H.M.2, Lower Cenomanian, Podxal1letschek near Butsch~tsch. MantelUcera ta~nm (Mantell): 2 - s~cJmen 0. Tt 16, 3 - No. T.r 18 (cast)~ Lower Ceno
manian, Hoppenstedt. MantelUceras blrol Oallignon: 4 - specimen No. 140.5230-2, Lower Cenomanian, Rubas-chaj . MantelIleeras ex gr. dJxoni Spath 5 - specimen No. 119.14, Lower Cenomani'an, Mt. 

Selbltkhra, Band IV-I. Manteillceras can,1 num Spath: 6 - specimen No. Tr 20 (ca st), Lower Cenomanian, J{oppenstedt 
All figures in natural siz.e ! 
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MantelUeeras ouUl ne e (R.e:oz): 1 - cirnen o. Tr 19, Lower Cenol'OanJan, Hoppenstedt. ManteUlceras sp. close to M. souaillonense (Renz): % - specim.en, No. 
Tr 13, Lower Cenomanian, Hoppenstedt. "Ma. teUl ras" a\UUalense (Coquand): 3 - specimen No. I.su.30, 4 - No. J.Su.30a; Lower Cenomanian. Sullu-kapy, Bands 
3-4 (1 faunal horizon). "M nteW ra " suzannae (pervinquia-e): 5 - specimen No. 1.S u.2, 6 - No. I.Su.1; Lower Cenomanian, Sullu-kapy, Bands 3-4 (1 fauna! honum) 

Figs 1- 2 in natural size, the others X 3 
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0c:cUTTefJCe • . ,.... The genus CCIlJlCOCeTU '~att 1h0Wll a world-wide dlltributlOD, baviDg been 
recordect, In the l\I1d!De . to.. vpper. Cenomaman of Europe,. Africa, A8ia, .AuauaUa,. !!,nel N~rth 
AmeriC?ll' 

Subgenus CALYCOCERAS Hyatt. 1900· 
(Type species: Ammonites navicularis M8IIltell; 1822) 
Calycoceras (Calycoceras) naviculare (Mantell, 1822) 

(PI. 14, ' ]1gs 1~) 

1aZa. Ammonites naviculan.: Mante1l, p. lSe, pt D, Fig. 11. ' 
18'll-48'111. AmmolritN lIIcuU.w Sow.; GeJnl.tz, p. m, PL a, Fig. 1.-
1891. AcanthoceTIIB naviculare (Mantell); Cboftat, p. ft, PI. 4,. Fig. 8, and Pt 8, Fip l-a.. 
1H8a.lIIetocCllJlcocerias nlH'icUl4Te; Spath [paT«m], p ••• 
19Z8b. Metaca'Jlcocera gToSSOUllrei, .nom., nov.; Spatb, p. 431. 
19a1. Metacolvcocara C .. Acanthoc.,-cs") borgen DouvUllt; Spatb, . p. 118. 
1_; Acanthoceras (C4lt1cocarai) navtctaare ManteU 1122; Karrenberg, pp. 1»-188, Teld

-fig. 1. 
1l13li. Acanthocer4s (C4lJlcOceTU) navtculare Mante1l 1821; Karrenberg, pp.1»-lJO, Text-fig. 1.. 
non 1811.. Acanthocara (ClIlIICoo_) naviculare. Mant. var. mulffcostata novo var.: Karr.en

berli; pp. 1!O-111, pt 30, FIg. 1 ,[1- a M1ddie Cenomantan repreBeDtatlve of C4ltlcocaras]. 
1nT. Call1cocara. cf. .toUczkai CollJgnon; Met_olo, Sa1to .. Fukada, pp. 19-20, PL 8, 

Fig. 1. . 
18&8. CCIlllcoceTa. (Metllca'Jlcocera.) lIusptctum Andefson n. sp.; A.nde1'lfOD. [par«~J, pp. 141-

H4, PL _, Fig. .. . . 

1858. lH'anteUiceras oregonenae Ander.on n. sPo: ADdenon, p. 244, PI. 8,' FIg. .. and Pl. It, 
1'18.1. . 

11119b. CCIltlcocera, st9Uczkat Co1lIgnon; MaUUmoto, pp. 'lB-«l, TeJtt-fill Q-II, PL 11, J'ig. 1. 
11111i. Ca'lIcoceras groSlouvrei Spatb; Colllgnon, pp. 1'll1-1'l3, PI. B. I'1g.2 •. 
1968. CaltICoceras navIcUlare (llantell); Kennedy, p. 1We, pt 11. .' 
18'll. CCllIICOC87'a' navicular.' (l\I.antell); KeDDedy, pp. 71-'14, PI. 11, Ftg. I, PI. M, Fig. ' I, Pl. 

Ill, Fig. I, PI •• , l!'ip 1~ PL 3'1, I'iIJII l~, aad PL -PI, Fip 1; a, i ![cum 8IIfI.l. 
urn. Catllcocara • . naviculaTe (Mantell); Cobban, pp. 11-18, Teld-fip 11-1., PL I, Fill 1~, 

PI. 10, Fip 1--8, Pt 11, l!'ip 1--8, PL 12, Fip 1-2, Pl. n, F1p 1--8, PL 14, : 1'1111 1~, 
PI. lJi, Figs 1-2, Pt 18, Fip I-I, and. PI. 17 [cum BJIn.]. 

1I'lJ. Call1cOCeraB cf. C. naviculaTe (lIIaDte11); Cobban .. Seott, p. ' 110, PL 11, 1'111 1 and 1-4. 
111'1'3. Call1cocera. nlWiculaTe (Mantell); Wrllbt • Keimed), in .Juignet, Ken.ned7 .. Wrlght, 

pp. DI--3Z9, TeJtt-fig. 'I, PI. I, Fig. 1. 
19'15. Call1cocaro. cf. C. naviculare (MaDtell); Hattln, p. 114, PI. I, J'ig. L. 
11'l5. CII&lIcocera, sp. cf. C. naviculllre (Meptell); Matlumoto, pp. 102-103, Teld-fig. 1. 
111'l6. CCIlllcOcara. navtculcirc (llante11); .JullJ1I!t • J'ennedy, pp. loa-lD'l, pt M, J'tg. I, and 

PL _, Fig. 1 [cum 8JIfI.1'. ' . 
lII'l8. Ca&lIcoc8TU ~re (llante11); Keaned)' • Bancock, p. 40, pt 14, I'Ig. I • . 
187'1. C'II&flcocera .. naviculare (lIIantell); KauUman, p. la, PL 18, Ffa. .. 
UI'l8 • . Ca&IICOC8TaB (CII&tlCOC8TU) navIcUlare (Mante11, 1821); cooper, pp. ~, TeXt-ftgs. 4L-K, 

UA, IlIA, 17A-B,' and. lBA-B. . 

Materia': TWo specimens, NOlI TT' SI (Pl. ~f, FU. 1) aDd. '1'1' D/W (PL1.4, Fig. 2). 

TableZ8 

Sp'ecimen 0 rJh Wb U !Yh R Rp Ra 
No .• IIIm t ~ % Wh 

Tr 62 1.60.0 44 ?41 31 10.93 ca 30 15 15 

Tr 12/382 95.0 40 51 27 1.29 0027 .13 · ;1.4 

GeinUz (1875 171.5 ;:1 46 30 1.13 31 :16 16 Pl.62,. F1g.1-) 

125~O 39 45 30 1.16· 



Remarks. - The specimen No. Tr 62 o'pL 14, Fig. 1) resembles 'very closely 
some lIIP8I'sely ribbed; sle.nd~ mdivlduals .of CGl.t/cOceTOS · (C;) ntlvtcuZare (Man~ell), 

with whorls higher than broad in intercostal cross section (cf. Cobban 1971,: Text
-fig. 13A and PI. IS, Figs 1-2). 

In turn, the specimen N(). Tf" 12/382 (Pl 14, Fig. 2) ;resembles 'in ribbing and 
whorl cross section tbe form C(llt/cocef'as grossouvrei (Spath) (cj. CoWgnon 1965, 
PL B, Fie. 2; Thomel 1972, PL 17. Figs 6-:-7) which Is a junior synonym of Colt/co
ceras (C.) naViculare' (c!. Juignet &; Kermedy 1976, p. 106)~ It differs from the 
above cited. specimens in its narrower whorl cross section (Wb : Wh= 1.28, while it 
attains 1.38 in CQIlignon's specimen), but it seems to be consistent with the diagno-

" ilis of the species naviculare Mantell when the consider.able'· intraspecific varia
bility of that species is taken into account ' (ct. Cobban 1971,Kennedy 1971, Juigllet 

· &; Kep.nedy 1976). 
The specimen described by Geinitz (1871-1875, p. 279, PI. 62, Fig .. 1) under the 

name of Ammonites MantelU Sow. is actually representative of Calycoceras (C.) 
naviculare; and its· ornamentation resembles ' very closely that observed in the 

· specimen No. Tr 62. By the courtesy of Dozlnt H. P. Prescher, the present author 
was able to investigate Geinitz's specimen stored in the .Staatliches Museum fUr 
Mineralogie und Geologie at Dresden. Its primary ribs start at the umbi.1ical edge, 

· and the secondaries a little above the edge. All the ribs are equally distinct at the 
· venter. The whorls a:re moderately narrow in cross section. 
· The maximum whorl breadth is at the wnbllieal tubereles in Acanthoceras 
• (CalycoceraB) naviculare var. multicostatc of Karrenberg (1935, p. 130, Pl. 30, 
Fig. 1) which assures the correctness of its assignment to the genus Caltlcoceras 

· (cf. Wrigbt in Kennedy 1971, p. 50) and hence, allows to refute any suppositinn of 
the Early Cenomanian age of deposits contaming this form (cf. Karrenberg 1935, 
pp. 131 and 155; see also rematks on ,.Metoicoceras" antiquum in Cooper 1978, 

· p. 117). The specimen Under discussion is rather finely ribbed which resembles 
· the Middle Cenomanian ' species. Calycoceras bouZei Collignon and especially C. 
muUicostatum Coijign{)ll, but it differs ftom both the ' species in its much broader 
whorl cross section (cf. Collignon 1964, p. 126, PI. 375, Figs 1594-1595). By the way. · 
a dense ribbing recognized 'by Karorenberg (1935, p. 130) for diagnostic of his new 
variety multicostata appears insignificant, because ' the !Species Calycoceras (C.) navi
culare includes forms with over 40 ribs Per whorl at a diameter of 90-100 min, 

· i:e. at a stage comparable to that of Karrenberg's specimen (cf. Cobban 1971, p. la. 
Text-fig. 12B). . . 

. Occurrence. - No. Tr 62: Upper Ce:nomanian (,unterquader), Goldene ' H6he by 
BanneWitz,· SaxOO'lY; No. Tr 12/382: UpPer Cenomanian (Unterquader), Ehrlicht by 
FreibEorg, Saxony. 

The species Calycoceras (C.) naviculare {Mantell) shows ' a world-wi~ distr~
bution, having been reported from the Upper Cenomanian of Europe (England. 
France, Por'bugal, Spain, and GDR), Afrlca ('.Ilunrsia, Algeria, Angola) and Mada

.gasca.r, A&ia (southern India, Japan), Australia, and Western Interior of the Unite~ 
States. 

Calycoce1'a8 (Calycoce1'cu) exgr; .-nat1iculare (Mantell, 1822) 
(PI. 14, Fig~ 3) . 

; JI~rtGt: Fragment of a large-stzed whorl, No. 2'~' ... 

Description. - The woorl -bears very coarse and strong long and short ribL. 
· The 10111 ri!bs start at the: 4J$1llcal wall and shows a transversally .elongate 
umbillcal bulla in proximity of the umf)llical edge., Higher up, the ribs 1lecome-
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Aeompsoeeras renevlerl (Sharpe): 1 - specimen No. Tr 65, Middle Cenomanian. Hoppenstcdt beds with Acanthoceras, X 1 



Ae'rA GIIOLOGICA 'POLONICA, VOL. 30 R. M ARCINOWSKI, PLo 13 

Acompsoceras renevieri (Sharpe): 1 - specimen No. Tr 65, Middle Cenomaninn. Hoppenstedt, beds with Acallthoceras, X 1 
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wider, producing something like a rudimentary tubercle close to the latuo-veritral 
shoulder, and attain their" maximUm Conspicuousness at the ~nter where they 
display upper ventro-lateral tubercles~ The secondary ribs are onset" a little aboW 

" the umbilical edge. Initially, they a:re fine but they " rapidly widen and become
indistinguisba«)le hom " the primaries already below the whorl mid-height. The ribs 
are widely spaced; nal"l'ower "than the interspaces. The umbilical wall seems to be 
low and gentle, but this feature cannot be reoognized with certainty because 0:' 
the poor preservation state. " 

Remcwk". - The coarse and Strong ribbing with alternating long and short 
ribs indicates that the investigated specimen (pI. 14, Fig. 3) is a fragment of 
a large-sized shell attributable to Ccdllcoceras (C.) nav.culare (Mantell). However, 
the poor"_ development of umbilical tubercles, sparse ribbmg, and low umbilical 
wall make a resemblance to some Middle CenomaIilan representatives of thf' 
subgenus Conlinoceras fe!. Cobban & Scott 1972, p. 61, PL 2, Figs 8, 15, and PI. 
3~ Figs "7, 11)." Consequently, the specimen cannot be identified with certainty. 

OccurrenCe. - Lower Upper " Cenomanian (Unterquader), along with Calyco
cera, (Newboldtceras) newbol~t newboldi. Niederschana by Freiberg, SaXOny. 

SubgenusNEWBOLDICERAS Thomel, 1972 
(Type species: Acanthoceras newboldi Kossmat, 1897) 

Hem4Tks. -'- The" lubgenua NetDDO&aIC8t'U Thomel includell fcmDll Bhowlng characterllltic. 
indicative of the genus Acanthocenaa Neumayr, as well as of C41vcoc:8roB Hyatt. In contrast 
to most representatives of the latter genua, the lower and upper ventro-lateral and umbW- " 
cal tuberclEfl perlist up to the outermost whorl of the adult men. and " the wnbWcus 18 
wide In NeUlookUceTas Thome1 (C!. ThOmel II'1'J, p. 1.). Tbe tuberculation may a little 
decline at the outer whorls of "large-elZed, adult Individuals of NeUlbotdicera. (cf. PI. 111, 
Fig. 1; Thomel 111ft, PIs"" and 61). PrImary rlbe " predominate In large-eized NeUlboIdtceras. 
with intercala:r ribs occurring 0Dly .poradlcally; wherea. abort and long ribe alternate, or 
even short ones prevall in repreeentatlves of the subgenu. Calycocerll8. 

'Ibe subgenus PseudaccnthoceTas was dlatinguished by Thomel (19ft, p. 1113) within the 
&enWl Acanthocllras Newnayr, with AcaRthoceras t4paTa WrJ.ght, 1181, be1na: Its type .peclEfl. 
That species ls characterized by denseJ:y ~ced rlbe Dlore and more promtnentin ontogenY, 
lc,wer and upper ventra-lateral tubercles pei-slatent up to a CODIIlderable mell size, and 
whorls mOl'e and more rou.aded In croB8" section in OJitogeny. Beceu.e of theae characterl~ 
stice, ~he llpeclell A. tapara la trallllitlonal between AccmthoclITIJ' and C41lIcocllras neUlboJ.d1 
group (c/. Wrlght 1l1li3, p. IIH). Hence, A. tClpaTIJ III to be IIIttributed to NetDbokltcllTU8 Thomel, 
and Paeudacanthoce.ra. Thomel III to be recognfsed for a junior IYDO~ of tbat IlUbgenus 
(MarcinoWllki 1979, p. 110). Some lpeclmeDl attributed by Thamel (19ft) to " PseudacanthocllTUB 
actually beloag to the nominative sub,enUII AcanUwcllTUB Neumayr (C!. II)'nCJnYIJlY of Acantha
('STas (A.) Thotomagsnse subfle%Uosum Spathi and .Tulgnet • Kennedy 11'11, pp. lllJ-ll'f). 

Occurrence. -"The subl'lnUII NetDbolclWer6s Thomel occurs In the MIddle to lower Upper 
Cenomanian of Europe, A.ia, Africa, Aultralia, and North Amerlc~, 

Calycocef'as (Newboldice-ras) newboldi newboldi (KOBSmat, 1898) 
(PI. 15, Fig. 1) 

1na. AconthoceTIJ. Newboldl n. ~ (TypillCbe Form); KOIIImat, pp. lU-11f, Text-fill, 1, " PI. 
It, Ftp z...,a, and PL It. :ne. *' 

1...,. Aconthoc8t'4B Nnobolclt "KOIIIID8t: Pervinqwme, pp. __ B. PI. la, ~. 1. 
1lI51. Call/coesras netDboIdt (KOIImat): wrlgbt" • Wright, p. IS. 
li1111. Cal1/.COC8rCU (Eucoll1cocerCU) nnobOldt (Kaumat); An4enon, pp. HI-JG, PI. .,.. " J'ia. "L 
1_. C01YCOCIln18 newbotdl (K_at): Bancock, p. ZIIO. 
1183. C4!,lIlCOCeTCU neWbotdt" (K_t): Avn1melecb • Shorl!llb. p. 133. 
ll1H. _ Coll1cocer.as uwbotdl Koamati CoU1gnon, Po 110, PL sa. I'la. 1_ 

"lrrL Cilillcoceros newbolcH newbokU (K~mat); Kenn~, pp. ,71-'18, PI. 40, ne. I. 
lrn.Calf1Coceros -aft. n8Wbolclt - newboldt (kcazDat); Kenne47, PI. •• !'fa. I. -
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Im,. Newboldiceraa (NetDboldiceraa) newboldi ,<Ko.smat); Th~el, pp. 106-1., PI. 34, Figs 
1--4,' Pl. 38~ Figs 1 __ , PI. 38, Figs 1--4, PI. 411, Figs 1 __ , PI. fI. and PI. a, Filii. 3-4: 

111't6. . Call1coceras lIetDboldi (KOIISmAt): Chao King-koo, pp. ~, pI •. 11, 1'1111' 22-11; .. 
Material: One, Ipe~1men. No. Tr· .1. 

Table 29 

0 Wh U Specimen 
R Rp Ra 

No. 11111 % % 

Tr. 61 235 39 36 .(~-)20 20 0 

ltemarks. The investigatedspecltnen (PI. 15, Fig. 1) is dlagenetically 
flattened and hence, it!'! wh.o.rlcross section cannot be determined with certainty. 
However, its ornamentation and shell proporti9ns make it close to that one 
presented by Th:<>mel (1972, p. 108, PI. 38, Figs 1-2), the difference consisting in 
the ribs being more nUInemus in. the latter specimen. It is to be noted tha.t the 
rib density decreases with shell diameter in the subspecies newboZdi Kossmati 
the above cited Tho,mel's specimen bears 31-:-32 ;ribs 'per whorl at a diameter of 
185 mm, the authar's specimen bears c. 27· ribs per whorl (20 per three fourth 
of whorl) at a .diameter of 235 mm, and another Thome!'il (1972, PI. 41) specimen 
bears 27 ribs per whorl at 260 mm in diameter. . 

Occurrence. - Lower Upper Cenomanian (Unterquader), along with CaZyco
c.'l!ras (CaZycoceras) ex gr. naviculare (Mantell),· NiederschOna by Freiberg, Saxony. 

The subspecies CaZycoceras (Newboldiceras) newboZdi· newboZdi (Kossmat) has 
been reported from the Mittttle to UppeJ" Cenomanian of England, ·France, Twlisia, 
Israel, India, China (the Himalayas); Madagascar, and· Wester.n InteriOl' of the 
United States. 

CaZycoceras (Newboldiceras). spinosum nodos'Um (Thomel. 1972) 
(PI. 16, Fig. 1) 

19'1l1. NlIWboldicera. (NeWboldicara.) apI"osu", "000"''''. DDV. IUbap.; Thomel; pp. llZ-l1S, 
PI.. H, Fig. ,. 

Material: One 8peclinen, No. Tr is. 

Table 30 

Spec1.en 0 Wh Wb U Wb 
Wh R Rp Ra 

. No. •• % ~ % 

Tr 53 ?210 ?38 ?36 ?33 ?0.94 (t)14 13 1 

Remarks. The investigated specimen (PI. 16, Fig. 1) shows prominent, 
rounded lower and upper ventro-lateral tuilercles . (nodes) and almost exclusively 
singular, rursiradiate, primary ribs, which chM'acteristics are diagnostic of the 
subspecies nodosum Thomel (cf. Tbomel 1972, pp. 112-113, PI. 37, Fig. 4). 

',,'be subspecies CaZycoceras (N.) spinosum nodosum differs from Calycoceras 
(N.) spinosum spinosum (Kossmai) in its whorls being higher tha.ti.-broad at a large 
'ilhell diameter, as well as in the shape oi its lower and upper ventr!l-lateral 
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tubercles and much smaller number of secondary ribs (cf. Kossmat 1898, PI. 2, 
Figs 2-3; Pervinqulere 1907,. Pt 13, Figs 2-3; Matsumoto & al. 1957, Text~fjg. 3 
and' Pis 3-4; Collignon. 1964; ·M. 362, Fig. 1586, and J?L 363, Fig. 1589; Kennedy 
1971, Pt 42, Fig. 1; Thomel 1972, PL 42, Figs 1-2, and Pt 46, Figs 1.:.--:kPop 
& Szasz 1973, PL 6, Fig. 1). . 

The considered subspecies resembles in ornamentation and whorl cross section 
the subspecies Call1coceTas (N.) newboldi. vectenrifin'me(Thomel) but the latter 
sUbspecies shows more densely spaced ribs and weaker umbilical and lower and 
upper ventr.o-lateral "tubercles. Consequently, the dbs between umbilical and lower 
ventro-lateral tubercles are weaker in the subspecies nodosum Thomel than in 
vectensifOTme Thamel (cf. ThomeJ 01972, Pl 37, Fig. 4 and PIs 44-45, respectively). 

Occ'I.I.Trence. - Middle Cenomanian, ;beds with Acanthocer0:8 in the Hoppenstedt 
quarry, north!!'1'n limb of the Subhercynian Bal!in (cf. 'Text-fig. 2) . . 

The $ubspec.ies Calvcoceras (NewboldiceTas) spinosum nodosum . (Tbomel) has 
been .reported ' from the Middle Cen.omanian of the French Subalpine Chain ~base 
of the Zone 4 of Thomel 1972). . . 

Subfamily AcaDthoceratinae Hyatt, 1900 
Genus ACANTHOCERAS Newnayr, 1875 

Remark.. - ' In the uwesttgated col1ection ' the genUl AC4RthOC4IT1U Neumayr is repre
sented by lIP8c1mens attrlbutab~ tu the foUow1n8 wbgenera: the nom1Datlve IlUbI8DWI 
AcanthoceTo, Neumayr, auemngenc.rC18 Thomel, aDd. A~teTnaC4l1thoceTas . MarcinOWlld. These 
subgenera were dl8cUMed. and the IIP8cies AcanthoceTo, (AUeTIIOCo!lthoceTtl8). :/uIcNbrowlle' 
(Spath) was delCrlbed in an earlier paper (MarcinowllJd 11l'J9). 

SU1bgenus ACANTHOCERAS Neumayr, 1875 
(Type species: Ammonites rhotomagensis Brongniart in Cuvier & Bron

.gnia!rt, lW2) 
Acanthoceras (Acanthoceras) rhotomagense rhotomagense (Brongniart, 

1822) 
{PI. 17, Fig. 1, and Pi 18, Figs 1-2) 

lau. Ammollite. rhotomal1'ftst8. Defr.; BronlDiart, p. Ill, Pl. ,; J'ft, I. 
1958. Acanthocll7'a' COO.C4, new' lpecies; Benavldetl-C6.ceres, · pp. 46&-48'1, Tezt-fii. ~, PI • . !IlI, 

Ftp 1-4. . 

18'lO. Acanthocllt'as rhDtOmclI1_ (Brongniart 18D) forma typical Kenned7 .. Hancock, pp. 
4M-4e9, 'Text-flgs 2, Ib, and .,. Pt:. 88, FiS8 1-8, PL 89, Fi,. 1 [cum 8JI7'.]. 

111'l1. 4lC4l1thoc.ras t'hotomagellH rhotOmal1ellH (Brongn1art); Kenned7. p ••• . 
1978. Acanthoc.ro. t'hotomal18m' t'hotomagell" (Brongniart); J'ulpet .. Kennedy, p. 1111, 

PL 211, J'fgs 1-:-1' {cum .IfIB.J. . . 

Material: Ifhree dlagenetlcally compretl8Bd lpecilDeDll, NOI Tt' 51 (pL 1." .lg. I), Tr • '(pL 18, 
Fig. 1). and Tr /SI (PI. 11, Fig. I). 

Remarks. - The outermost part . (>f :the specimen No. Tr 52 (pL 18, Fig. Z) 
probably presents a fragment ()f the 'bOdy ' chamber, as there are no septa and 
the- shell is filled up with echinoids, brachiopods, and other large .. sized fossU 
remains. Presumably, the phragmocone. ends at a diameter of some 200 mm, as 
the shell evoluteness increases at grea~r diameters just as It is the case in other 
large-sized, a-duU individuals of Acanthoceraa (Acanthoceras) Thotomagense rhoto
magense (Brongnlart) ,(cf. Kennedy & Hanoock 1970, p.' 467). 

The outer whorl Df the specimen No. Tr 57 (iPl. 17, Fig. 1) is ornamented 
mostly :with singular, rectiradiate ribs, whereas intercalar ribs (3-4 in · number) 
occur only in the inner wttorls, at less than 100 mm in diameter. That specimen. 



fable 31 

Sp.d •• n D Wh Wb u .!!!. R Rp , Re 
No. - J S S 

.., 
Tr 52 2"9.3 <4D 36 .22 22 0 

188.0 40 34 22 22 0 

167.15 37 32 ca22 ~ 0 

Tr,S7 157.5 37 36 2S 21-22 3-4 

Tr 89 122.3 .. 1 131 33 70.77' 28' 28 0 

as well as the specimen No. T,. 59 (iPt 18, Fig. 1), is densely' rf,bbed which m!1kes 
an aft1n1ty to Acanthocer«& (A.) rhotomagense Sub;fle:ruosum (Spath). The two 
considered specimens ,differ from. the latter subspecies. in their stronger tubercula
tiop. and the absence of flexuous ' ribs. 

Occurrence. - Middle Cenomanian, beds with AC4nthoceras in the Hoppenstedt 
auarry, norlher·n limb of /the SU'bhercynian Basin ,(l;f. Text-fig. 2). 

The Bubspecies Acanthocer«& (A.) rhotomQDeme rhotomagense (Bron&n1art) 
has been · reported from the Middle Cenomanian of England, Franee, and the 
~nezuelan " Andes. 

Acanthoceras (AcanthoceraB) rhotomageme Bubllexti.08um Spath, 1923 
(PI. 19, Fig.' 1) 

111.1. Accnlthoc81'as aubfklzuOllUm Bpath; Wrlght '" Wrlght, p. 21. 
' ... Acanthoceras TOtomalle7IH Brgt.; ColUgnon, p. 14f, PL M, .Fi,. 1&18. 
1170. Acanthoceras 1'ho&omaIl8_ var. wb!&exuollUm Bpath 1_; " KelUledy '" HaDCOCk, pp. 

489--4'12, Text-fil. ., PL to, J'1p 1 and lI--t " [cum -sin.}. 
'1170. AClanthOC81"fU 1'hotomall8nse aft. VU_ sub;f1e:z:uollUm Sp8th; Kenn~c1y '" Hancoek, Po 4'l2. 

PLo It, ng. z. 
1It1. AcaftUzOC81'Q 1'hotomageme aub;f1ezuosum Spath; Kenneciy, Po IS. , 
,im A. 1'otomallense eoUil/nom" novo sub!lp.; Thome!, Po 130. . 
1172. AcanthOC81'G8 '(AconthoC81'G.) rotomalle_ var. aub;f1e:ruoaum 8path; Thomel; JII). 1N-131i, 

PL lie, Fip 8-8 aDd t. " 
1t'J2. 'ACCltlthoc81'G8 (p8eudllconthoce1'A8), vUlout7'8Jlsi noVo Ip.; ,'i'hom~, ~p. 1~116, ,PI. "M, 

J1p 1-21; and Pt. .. , Figs, 1-21. ' , , , . 
11ft. AeanthocerGS (pNUdaccnuJaoceras) 8CIIphttotdes .nov. IIP-: ThOmel, " p. 111. pt 52, 

J1p. 1-4. 
1178. Acanthoe81'Q 1'hotomal1_ aub;tle%uosum 8path, 1_; Julpet • Kez.ned,., PP. 'Ui-US, ' 

PL 11, Fig. 1 [cum. ~.]. 

HateriGl: Dlagenetically comprellled Ipeclmen. No. T1' N. 

"Table 32 

Spec~men 0 Wh U ' 
R .Rp R.e 

No. mm ~6 PI 

'" 
Tr 58 ,200.7 38 38 27 27 0 

I 
i 139~7 40 31 (!)15 ·15" 0 



, Rema1'ks. - The investigated specimen (pa. 19, 'Fig .. 1) resembles very close17 
Acanthoce1'Q8 (A.) 1'hotomagense sUbflnuosum Spath (cf. Kennedy & Hanoock linO, 
Text-fig. 8); ' in :f8ct. the' fiatne&s and wideness of its ' ribs are ,an artifact of its 
diagenetic deformation. ' . 

The specimen described by ' Collignon " (ISM, p. 144, PI. ,372, Fig. 1~18) and 
designated by Thomel (1972, · p. 130) for the holotype O!f the .new subspecies 
colUgnoni Thomel, shows somewhat flexuous, densely spaced {3Z 'per whorl) ' ribs 
and rather inconspicuous tUbercles. These characteristics indicate that Thamel>S 
subspecies is synonymous, or at least very closely related to Acanthoce1'as (A.' 
rhotomagense subjle:l:uosum. Actually, the only , difference is in the whorls being 
much broader in the former form. 

Occurrence. - Middle Cenom~nian, beds with AcanthoceTas in the HoppenstA~~ 
quarrY" northerll limb .of the Subhercynian Basin ,(cf. Text-fig. 2). 

The subsepcies Acanthocercu (A.) rhotomagense subflexuosum Spath has been 
reported from the Middle Ceru>manian of England, France, and possibly Mada
gascar. 

Acanthoce1'CJ8 (Acanthoc81'as) 1'hotomagense cf. subjlexuos'Um Spath, ,1923 
(PI. 18, Fig. 3) 

!Ilatmal: DiaceneticaUy comprelllled phragmocone fragment, No. m.'2a. 

,Bema,.ka, - The fine, ornamentation and densely spaced, somewhat fiexuous 
ribs make the investigated specimen (Pt 18, Fig. 3) close to the subspecies 
Bubflexuosum Spath. Howe~r" the specimen is too fral1llentary to be identified 
with certainty. 

Occul"1'ence. - Middle Cenomanian, ,Ajmald, Dagestan Caucasus (cf. Text
-fig. 9). 

AcanthoceT'as (Acanthoce1'Cls) 1'hotomageme S'USseNnse (Mantell, 1822) 
(PI. 19" Fig. 2, and Plo 20, Figs 1-2) 

ll1D. Ammcmtte. SU888.rlenAs; Mantel1, pp. ue-iu, PI. 10, n.. J. 
181i. Ammonite. Rhotomageft8l8. Defrance; Sbarpe; pp; P-II, PI. 18, Pip 1 ~ I [J'Ia. i

- a form trai1Bl.tional to Acanthoceru (A.) rhotomagen.. rhotomagense. accordinl to 
Kenned,. a. Hancock Im, p. t'l2]. 

non 1854. Ammonite. Susse.rienats, MaD1:eU; Sharpe, p. :M, pL 15, Fig. 1 [= Euompha&ocera. 
'nerme, according to Kenned,. a. HancocJi: 1171, p. '731. ' 

1883. Ammonite. ,.otomageft.8t8, AI. BrollJlmart: Plctet [parUml, pp. 215-28, PL 2. Fig. 1. 
18188. Acanthoctml. vecteme nom. nov.: Spath. p. a . 
11111. Acanthoc81'a. vedense Spatb; ,wrlght '" Wrlght. p. ill, 
11161. Acanthoc81'a. SU88e.rieme (ManteU); Wright " Wright, p. za. 
1lI83. Acanthoce,.a. mirtalampten8e Bp. nov.: Wright, p. _, PI. M, Fi •. I, and PI. 8S. Fi •. 1. 
ltml. Acanthoc81'u ,.hotomagense vu. BUU8.riense (Mantall JI2I); 1Cemled)' " HaDCOCk. pp. 

. ''lS-fi«. Tl!lI:t-fiIs 3-1 and 'la. PL .; Fig. 2, PI. '1, J!'I.p 1-2, and PI. '1, J!'I.IB 1-1 
'[cum 8JIft.]. 

II'll. ACllfathoc81'u rhotomagense SU88e:rtense (ManteU); Kennady, p. IS. 
Im. Acamhocer" (Acanthoceras) SU8l8.rienae (lianteU): ThomeI. pp. 1«4-141, PL 'D, I'1p 

:1.-1, PI. '13, PL '7'. .Ftgs 1-1. and PI. 75, FlgB 1-3. ' 
Im. Acanthocems (Acanthoce"a.) BU.lI8.1:tense baJlkri novo subsp.; Thomel, pp. US-IfS, PI. "', 

Fip 1~. 
11'12. Acanthoc81'as (Acanthoc81'/I8) 8Usse:rtense comp,..sBUm GOV. BUt.p.; Thornel, p. It., PL 

711. Ftp 1-1. 
119'12. Acanthoce"all (Acanthocerczs) sp. g. 8Usse:rtense, (lla.nteU): ThomeI, pp. U'-It'l, PI. tI. 

FtC. I,' 
Im. Acanthocel"a. (Acanthoce"a.) su888%ten8e vectente Spath; Themel, p. 1 ... · PI. n, Fig. I. 
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11'111. AC4f1thocera8 rh~"enae 8UUe:rIenae (ManteJ1, lm}.; JuJaDet .. Kennedy. pp. ue-u.,. 
PI. .30. I'Ip :a cd .. 

18'l8. ACClnthoceru rlwto7Ra"._ (Brongll1art) lUue.nenae ~te1l}; Kennedy • BaBcOck. 
p. 88, PL 9, PI.. ,. .. 

MateriaJ: Three dlagenetically flattened. but rather well preIerVed IPtIclmens,· NOlI Tr 54 

-.~~~~~~~~~~~-~~~ 

Table 33 

Specimen 0 Wh U 
R Rp Re 

No. mm % % 
.' 

Tr 54 116.9 43' 31 22 22 0 

T.r 55 129.6 43 31 19 19 0 

99.0 41 30 21 16 3 

Tr 56 132.3 42 36 CII 22 22 0 

93.6 39 30 (t)13 13 0 

Remarks. - Thomel (1972) advanced Acanthoceras (A.) rhotomagense BtU·· 

seXiense (Mantell) to · the specific level and recognized a num'ber of subspecies 
withi.Ii it. When the subspecies swrseXiense Mantell is diagnosed as by Kennedy 
&: Hahcock (1970, p. 473), which diagnosis seems to be accepted also .by Thomel 
(1972, p. 144), Thomel's subspecies fall Within the range of variability of the 
sUbspecies susse:rtense .(cf. Juignet &: Kennedy 1976). 

The investigated specimens vary in morphology · but nevertheless, share the 
following characteristics diagnostic of AcanthoceTBs JA.)rhotomagense BUSseXiense: 
(i) rounded, slightly l"W"siradiate ribs, all of which· are long at a great shell 
diameter (intercalar ribs occur onlY at . less than 90 mm in diameter); (it) strong 
umbilica1 bullae and lower and upper ventro-Iateral tubercles; and (Ut) small 
siphonal tubercles decreasing -in conspicu~usness in ontogeny. The whorl cross 
section and t~ width of the vente.r ·· cannot be recogni.zed in the investigated 
specimens. because of their diagenetic oompression. 

, The specimen No. Tr 54 (pt 19, Fig. 2) shows 3 dbs, out of the total 22 ribs 
preserved, with less promine!lt umbilical bullae. Its ornamentation and umbilical 
width make it very close to the furm discussed by Thomel (1972, Pp. 14:4-145, 
PI. 7·5, Figs 1-3). 

The specimen No. Tr 55 (Pt 20, Fig. 2) shows rather clavate ventro-Iate.ral 
tubercles which feature makes a resemblance to AcanthoceTa8 (A.) Thotomagense 
davaru.m Kenn~dy &: Hanoock. However, the· occ·urrence of prominent umbilical 
'bullae, as well· as the equality in size of the lower and upper ventr.o-lateral 
tubercles indicate that this is a fOrm transitional between the subspecies . SUB

seXiense Mantell .and clavatum Kennedy &: Hancock. The number of dbs per 
whorl increases with a · decrease in shell diameter, and there are 3 secondary 
ri·bs .per. whorl at a diameter . of 89 mm. 

Finally, the specimen No. Tr 56. (iPL 20, Fig. I) shows rather sparse r.lbs at 
the 'outer whorl, passing also onto the venter. The umbilical bullae, as well as 
the lower and uppel" ventro-lateral tubercles are cOnspicuous. The sipho.nal 
tubercles are somewhat clavate and .only a little smaller in size than the upper 
ventro-Iateral ones. They are . recogni:za]~le . even at a diameter of c. 84 mm. 
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These characteristics lndicate -that the considered specimen is to be attributed- to 
AcanthOCeTas (A.)" rhotomagemesusse:tieme, even -though it -differs from the 
lectotype (cl. Kennedy & Hancock 1970, pp. 473-474~ PI. 91, Ftg. 1) in its g.reater . 
ev{)luteness at a large diameter, and ac.onsiderable decrease in rib number per 
wh,orl in. ontogeny. -

. Occurrence. - No. Tr 54: Middle Cenoma·nian, Rats-Berges by Deershelm; 
Subhercyn1an Basin; Nos TT 55 and 56: _tMiddle Cenomanian, 'beds with Acantha
ceras in ~he Hoppenstedt q0U8Try,northern li~b of the Subhercyclan .Basin ,{cf. 
~~~ . 

The subspecIeS· Acantn.oceraB (A.) rhotdmagense Busse=e~e (Mantell) ' has been 
recorded in the MIddle Cenomanian of England, .France, Madaga·sear, and northern 
Australia. 

Acanthoceras (Acanthoceras)sp. 
(Pl 19, Fig. 3) 

Materfal: A whorl-quarter preaentlng the phragmocone of a lar,e-ali:ed ~en, No. TT 51. 

Description. -:- The preserved whol'l ~ragment ·bears . 6 ribs, all of which seem 
to be long {this cannot be aScertained t>ecause of the · poor preserVation state) 
and passi.rigonto the venter. There' are poorly developed' Umbilical 'bullae and 
lower and upper · vientro-1ateral tuberCles. The· whorl is polygonal in costal cross 
sectIoo, and more rounded, -subsquare .. in intercostal Cross section .(Wh.= 67.6 mm. 
Wb=65 mm), with the maximum whorl 'breadth at a one third of the whori 
height. 

Occurrence. - Middle Cenomanian;: bed!! with Acanthoceras in the Hoppen
stedt quarry, northern ·limb of Ithe . Subhel'cynian Basin · (al. Text-fig. 2). 

Subgenus GUERANGERICERAS Thomel, 1972 
(Type· species: Ammonites conjU,8U8 Gue.ranger, 1867) 

Acanthoceras (Guerangericeras) cf. conjusu.m (Gueranger, 1867) ' 
(PI. 18, F.ig.4) 

11171!. "'canthocera. cf~ hlppocaataRum (Sbarpe); Naldin, wantchurov • AleJueev, p. is. 

Materfa1:· Whorl trapnent, No. "MU. 

Remark~. - -The occurrence of strongly developed, pointed lower ventra
-lateral tubercles, smaller-sued · and clavate upper ventro-lateral tubercles', and 
small-sized and clavate siphonal ones makes ·the investigated specimen (PI. 18, 
FIg. 4) almost indIstinguishable from "Ammonites htppocastanum" of Sharpe (1856, 
PI. 17, 'F.ig. 4) which was attributed 'by lKennedy & Hancock (19'10, p. 4'18) to the 
wbsj)ecies Acanthoceras rhotomagense confusum (Guerariger). The present auhtor 
Is of the opinion that the f·orm con/usum Gueranger Is so different from other 
representatives of the "Thotomageme" group that it is to ·be advanced not only 
to the specific, but even ro the lIubgeneric level <see remarks on the subgenus 
Guerangericeras Thomel · in Marclnowski 1979). The specimen under discussio~ was 
previously assigned by Naidin & cl. (1975, p. 83) to A.ci:mthoceras of. hippocastanum 
(Sharpe', non J. de C. Sowe.rby) which cor.ro:borates its attriibtition to the subgenus 
Guerangericeras. It shows a very pr{)ffii,nent and pointed lower ventro-Iateral 
tubercle at each rib; while true A. hippoca8tan~m (J. de C. Sowerby) shows at 
a comparable diameter shor·ter ribs. devoid of lower ven~;'lateral tubercles,. yery · 
regularlyaltematLng ·with the long ' ribs. {cl. Kenne.dy 1971, p. 87, .PI. _ 51l. ·It ill 
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also to·be noted that the species A. hippocast~num has th1.Js far been repOrted 
onlY !rom the UpperCenomanian (cf. KeIUledy & . Bancock 1970, p. 479; Kennedy 
1971, p . . 88); wh~reas. the invest1gQted specimen was collected in the . Middle 
Cenoma.nian of Crimea. 

Occurrence. Middle Cenomanian, southern slope of the Mt. Selbukhra,Band 
IV-2 (Bed 4), Crimea <cf. Text-fig. 6). 

Subgenus ALTERNACANTHOCERAS MairOinowsld, 1919 
.(Type ~es:, Protacanthoceras j~es-brownei Spath, 1926) 
AcanthoceTas (Alternacanthoceras) jukesbl'ownet '{$path, 1926) 

lUf. Ammomtes hippoCftt4t1Um, SowerbJ': Sharpe [parttml, pp. at'-II, PI. 1'1. Plc- t. 
1 ... ProttICCZltthocenu JuIce~ DOID. nov.; Spath, p. It. 
1I'lI. AAla"thoc:eTd. (Altenlclcaftthocir1'u)iulcabTOW'ilet (Spatb, 1IJ8): lIarc1ncJwU1, PiP, ..... 

PL I , I'ig. 1 [cum -sIlL] •• 

MaterlcU: wen prelerved apecirDeJI. N;o. Tr ... 

Occurrence. - Middle Cenomanian, beds with AcanthocerGB in. the Hoppen
stedt . quarry, northern limb of the S\ibh~cynian.Basiri (cf. Text-fig. 2). 

The species Acanthoceras (AZternacanthoceras) jukesbro'IDnei (Spath) has. been 
recorded in the upper Middle Ce~omanian of southern Engblnd and France 
(Kennedy &i: Hancock 1970, Juignet & Kennedy 1976), and possibly in coeval strata 
of ~opet-Dag, the Soviet Union .(cf,. Aiabekyan 1961, p. 63) • 

. Family Tissotiidae Hyatt, 1900 
Subfamily Pseudotissotiinae Hyatt, 1903 
Genus PSEUDOT.ISSOTIA Peron, 1897 

'(Type species: Ammonites gaUiennei d'Orbigny, 1850) 

Occurrence. - Th~ genua P •• udottssotia Peron occur. J.n the Upper Cenomanian of 
Enciand, ancl the Lower 'Turonian of France, Spain, northern and western Africa, IaraeI anc1 
Syria, the :united Statell ' (TelIiU), Mexicol IlD.Il South AmericL 

The .genua had beeD claimed to have appeared in the Lower Turonian (Re11Dent 11111, 
191i1, 1811i: Wright .1';; Freund " Raabe 1181), but Kenned7 " BaJ'lUII (1m) bave etttablfJlhed 
a new aped .. , PlIIfUdotiBllotta (P.) in0pift4t1J, after ~erW derived' from unqul!lldonable 
Upper Cenomanian Jtrata. The apecimen clacribed. below 811 P.."do"-~ lip. wH collected. 
from the Middle Cenomanian Itrata, which corroboratea the 8UPpcJlition of KennedJ' " 
Baylln (1t'l'I, p. 101) that the IIenua P8eud0Cinottcl Peron evolved from the Cenomanian 
acanthoceratidll; hi. the pr_tO autb9r'S opinion it moatprobabt,. derived from the' Midc1le 
Cenomanian ones. 

p"iudOtis8otia sp. 
(Pl. 2, IN.g. 15) 

Material: Whorl. frajpDent, No. 1".'17". 

Rematks. - The inv"estigated specimen (PI. 2, Fig. 15) /Shows w:horls smooth 
a:ld flat-aided, w!th .three faintly creoulate ventral keels. The median keel is more 
pro~nent and wide than the ~!lrginal ' one.s. These ' characteristics make the 

• The specimen of "Ammonites hu.dai" of Frit(1911) attributed previously by 
the present author ~Marclnowski 1979, p. 62) to the subcenus Alte1'1lIJccmthoceras 
belongs actually to Mammites nodosoides {Schlotheim) and was colleoted from the 
Inoceramus labiatus Zone (Mlr. ' P. Svoboda, pers. communkcltion). 



ACTA CEOLOGICA POLONICA, VOL. 3e) Jt. MARCINOW KI, PLo 15 

Calycoceras (Newbold1ceras) oewboldl oewbold1 (Kossm t): 1 - pecimen No. Tr 61 (cast), low Upper Cenomanian, NiedemchOna near Freiberg, Unter
quad er, X 0.75 



ACTA GEOLOGtCA POLONICA, VOL. 30 R . MARCINOWSKI, PLo 18 

Calycoceras (Newboldiccras) spinosum nodosum (Thomel) : 1 - specimen No. Tt 53 (cast), Middle Cenomanian, Hoppenstedt, beds with Acanthoceras, X 0.8 



ACTA OEOLOGiICA POLONICA, VOL. 30 R . MARCINOWSKI, PLo IT 

Acanthoceraa (Acanthoceras) rhotomagense rhotomage.nse (Brongniart) : 1 - specimen No. Tr 57, Middle Cenomanian, Hoppenstedt, beds with Acanthoceras, Xl 



ACTA GEoLOmCA POLONICA, VOL. 3G R. MARCINOWSKr, pLo 1. 

Acanthoceras (Acanthoceral) rhotomarense rhotomarense (Brongmiart) : 1 - specimen No. Tr 5'9, X 1; 2 - .No. Tr 52, X 0.6; Middle Cenoroanian, Hoppenstedt, beds with Acanthoceras. Aeanthoceras (Acan
thoceras) rhotomaJen.e cf. lubllexuosum Spath : 3 - specimen No. 136.82a, Middle Cenomalllian, Ajmaki, X!. Acanthoceras (Gueranrericeras) cf. contusum (Gueranger): , - specimen No. 78.9013, Middle 

Cenoma'11i~n , Mt. Selhukhra, Band IV-2 Bed. 4, X 2 



Acanthoc ra ntbo ra) rbotODla nse ubflexuo um Spatb: 1 - specimen No. Tr ::8, 'ddle Cenom ani an , Hoppenstedt, beds with ACClntnoceras, X 0.85. Acaotbocras ( anlho era) rbotomag 0 u ex! (Mante ): 2 - spe .. 
cimen o. Tr 5 , M!ddle Cenomanian, Rats-Berges near Cee-rsbeim, X 1. Acaothoc:lr:lS ( caottocera) sp.: 3 - specimen o. Tr 51, Middle Cenomanian, HoppEn tedt, I:eds with Aca1tthoceTCls, X 0.7 



Acantboceras (AcaotbOCleras) rbotomageose aussuJense (Mantell): 1 - specimen No. Tr 56, X 1; t - No. Tr 55, X 1; Et El- €enomanian, Hoppe11Stedt, beds with Acanthoceras 
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specimen close to the sUi)genus Bauchioceras Reyment {cf. Reyment 1955, · pp. 
70-71; Wright ·1957, p. L422) rather than to the nominative subgenus Pseudoti&sotia 
Peron, as the venter cHsplays tbrees-trong and equal keels in the latter (Kennedy 
& Bayliss1977, p. 902). However, the specimen)s too IfrQgmentary to be attributable 
to one or the other subgenus. 

OccurrenCe. - MiddleCenomanian, MGU · Station, uppermost part of Band 
IV-2 or .lower part of Band V, Crimea (cf. Text-fig. 6). 

REMARKS ON ECOLOGIC AND BATHYMETRIC 
REQUIREMENTS, AND ZOO GEOGRAPHIC SIGNIFICANCE 

OF. THE. INvESTIGATED ·AMMONITE ASSEMBLAGES 

The 8·mmonite fauna is broadly meant autochthOllOus in all the inve,s.. 
tigated sections. Aside of the sed.imentologi.c data, . thiS is emenced · by 
the good preservation state of heteromorph ammonites dn the sections 
of Hoppenstedt, Southwestern Crimea Highland, Ajmaki, and· Sullu
-kapy. Amy signif.icant tra'nSporiation of shells is denlied by :theiT preser
vation state -even :in those sections showing IS. Consider~ble stratigraphic 
condensation (Ann.opol, Podzametsche.k). The autochthonous nature of 
the ammonite a~emblagee allows to recOIgmze them fur fu ly close in 
composilion to tpe original ·communities. The Lower to Middle Ceno
man.ian ammoniteS will be discussed jn this very context below, whereas 
the Upper Cenomanian · ones will be dic;regarded because of either their 
extreme rarity (Ail:nopol and ·Saxony) or their' . total absence in · the 
investigated sectic:ms. 

All the inveStigated Lower to Middle Cenom.anian ammOnite assem
blages resembleane another in oompositjan, ibeIng dominated by re;. 
presentatives of th'! genus Schloenbachia associated with heteromo.rphs 
(cf. Table 2). In the Southwestern Crimea Highland a.nd Dagestwn 
caucasus these two groups aTe associated with numerous pU2lO6i.ids; the 
occurrence of phylloceratids, gaudryceratids, and tetmgon.itids in those 
areas alsoUl rnotabl~. Iiri turn, the genus Hyphoplites equals in abundance 
Schloenbachia 'in the Lower Cenoinanian Of Mangyshiak. The small 
va1".iability in Composition of the ammonite assemblages over a wide 
range of lithofades (sandy to marly-carbonate deposits; cf. Text-figs 
2-4, 6, 9-.10, .and 12) · ,indicates that Ithe ammonites were only weakly 
dependent upon facias (cf. also Kennedy & Cobban 197t$, p. 44 and 
Table ·1). . 

As recognized ,in the Upper Turonj.an ammonite fauna of Hokkaido, 
Japan, the strongly ornate collignon~ratids (groUp A) and heteromorphs 
(group B) were nektObenthi:c or vagUe benthic, while the smooth or 
weakly ornate tetmJllonitids, phylloCeratids, and desmoceratids (group C) 

'I 
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were planktic or nektoplanktic (TanaIbe & al. 1978, p. 57). When the 
mode of .ornamentation of the investigated Cenomanian ammQIlites is 
taken into a,ooolmt, one may assign,' by analogy, the schloe.nlbachiids. to 
the '.group A, Ithe heteromorphs (ma!lnly bacu1itids, tlll'lrilitids, a,nd 
scapbiltids) to the group B, and the phylloceratids, gaudrycanlUds, tetra
gomtids, and puzosiids to the groupC. The .predominance of Schloen
bachia and heteromorphs in the mvestigated ammonite assemblages is 
thus ;indicative of nearshoce to offshore eIlviranments ,of mooera,te depth, 
whicl1 habitat is £warable for the ammonite · groups A and B of .Tanabe 
&a1. (1978, .Fig. '10), . or the lowerner.iticzone of t~ classic model . of 
8ci>tt (1940, p~ ;317, Fig. 8). -The hU,gher proportion of the puzosiids and 
the p:resence. of the phylloceratidS, ,gaudryceratids, and tetragomtids in 
the ' aseemlblagee from the Southwestern Crimea Highland and Dagestan 
Cau~ are a suggestive of an env]ronInent somewhat deeper than 
requested 'by the gIVUps A and. B under discussion (cf. Wiedmann 1975, 
Ftg. Ib; . Ta'nabe & a1. 1978, Fig. 10). The wide geographic distribution 
of benthic and/or epibenthic farms, .itn particular W orthocer~, Hamites, 
SCiponoceras, Turrilites, Hypoturrilites, 8iIld Scaphites, ois notalble because 
it is strongly suggestive' IQf their independence of, or oonsfderable ,re
sistance to general environmen1iaJ. changes at their juvenile stages when 
they' settled, after apelag.ic. la:rval'spread, in var.ious geographic zones 
(Marcinowski. 1974, p. 180; cf. 'also Kennedy &Cobbatn 1976, .pp. 52-54). 
This undermines Soott's ~1940, pp. 308-309) assarlicm that the ·ammon!i.te 
larvae . w~ intolerant 'of tempera.ture cha·n.ges which ha~pered them
wide pelagic s~d. - . 

The ammoni1:e assemblages rich in Schloenbachia and Hyphoplites 
show ' the iBoreal af:f.in:ities. In the Southwestern Crimea Highland and 
Da;gestanCau'caBUs the genUB Schloenbachia. ;is accompanied by the 
puzosiids aLnd relatively :fJrequent phylloceratidS, gaudrycera1Iids, and tetra
gonitids (cf. Talble .2), which is indi-cative of the MeditelTanean affimties . 

.. By-the Wf!Y;-it is1lo: -be'keptin-mi!nd' ,that-even though the -Southwestern
Cr.unea Highlalnd _ formally makes part of the mar.ginal 7l00le of the 
Tethys geosYDocline, the ' platfurm; epioontinerital sedimenta.tion onset in 
that . area ' a1readydull'ling the Late Albian resulted :in . a cans:iderable 
reSemblance of facies to the .northwestern European .Upper Cretaceous 

. (cf. MarclnQwski & . Naidin 1976~' Troger 1978, Nai4in 1979, Naidin ' & 
Alekseev 1980). The predominance of Schloenbachia and. Hyphoplites 
(the latter :in the Lower Cenomanim) .in the ammonite assemblages from 
Mangyshla'k points to theh' Boreal affinities, although this is couhte:r
evidenced, to some extent, !by the infrequent occurrence of placenticera
tids of the genus KaTamaites. Th~ Boreal nature of ammonite faunas is 
clearly recognizable all over the investigated a.rea, with the Kopet-Dag 
region included, which permits a correlation of those . distant geological 
sections to the stmtigrapbic subdivision of the Cenomanian in north-
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'\\7estern Eur·ope (cf. Table 1). Boreal affinities are also displayed by the 

Lower Cenomanian ammonite fauna from Esfahan in Iran (Kennedy & 

al .. 1979). One may conclude that the southern !boundary of the Boreal 

Realm was much to the south off .the . present-day position . of the South~ 

western Crimea Highland, Caucasus, and Kopet-Dag during the Early to 

Middle Cenomanian. Supposedly,. it reached the ~gros tectonic line 

setting at present the northeastern lii .lit to the Arabian platfor,m (~f. 

Kennedy & al. 1979). 

In all ·the inyeebi.gated sections a oC()IllSiderable decrease in frequency, 

or even an absence; of ammonites and oth~ macrofossils liB observed 

in the Upper Certoananian strata (cf. Text-figs 2-3, 6, and 12). This 

widespread phenomenon, repoo-tedalSo from North America as well as 

from deep-sea drH1ings ;in the North Atlantic and Pacific, conunooly . is. 

related to a ,global deepening of Late Cenoma.nian basi'Ils which efiected 

a change inpohytoplanidic productivity and calcium carbonate deposition 

after the mid-Oenomaman nan-sequ'Emce (Haa:-t & Tarling 1974). This 

hypothesis stems from a considerable decrease in frequency of benthic 

forannnifers arui iIncr'ease in abundance of planktic ones commonly 

observed above the mid-Cenomanian non-sequence. However, there is. 

no .change inplOOlktic to benthic foram1nifers .ll"8tio in the Cenomanian 

of the Southwestern Ordmea Highland, 8lDd the entire section is equally 

ricll in plwnktic farms (Na.idin & Alekseev 1980). On the other hand, 

in the Polish .JUT'a Chaim. a shallowing of the sea eVidently happened at 

:the Late Cenomanian time ,(Marcinowski 1970, 1974). The Cenomanian 

/Lower Turan:ian depOsits of the BociolJia, · stratiigra.phically ,cOndensed 

and with redeposited macr.ofossils, ~o can hardly be co~idered as 

deeper-water sediments. This is the case Wlith the non-fossilife.rous, 

sandy~glauocmiticstra.ta overlying the ammonite-beamng layers in the 

Sullu-1kapy sectLon, as well. These observationS indicate .that neither 

pan~J..;e.g.ional deeperiing of the $eR (cf. Hart & TarIm.g 1974), :nor local 

shap.Qwing of; some parts of the basins can be ·l"~gnized as resulting 

:in the ecologi'C canditiO'IlS umavaraJble fur proliferation of macro

arganisms. 
As indioeated by the .paleogeQgraphy, the Middle Ci'etaoCeOus trans

gression onto the EU~j>ean platform reached .its maximum · during the 

Early · Turonian {cf. Samsonowicz 1926; CieB1:iD&k.i 1959, 1976;· Naidin 

1959, 1969; POZaryski 1960; Marcl.IwWBki 1974; Hancock · 1975; Rawson 

& a1. 1978). One may the:refare suppose that· some oompounds from the 

adjacent land areas )'Vere supplied to the sedimentary basin with an in

creased intensity prior to that maximum (approx.imately at the Late 

Cenomarnian), at the stage oC:I.f increasmg transgressiw activity. This could 

indl,l'ce a temporary chaIllge in water. chemistry in · the epi'COntinental 

seas, detrimental to some organisms which, ;in turn, oould disturb the 
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. . 
trophic chams and consequently, effect a rapid dearease in macrofaunal 
density. 

The presented Canside:ration paints to a remarkable ·.homogeneity of 
the Bareal Realm extending in the ,cenomanian over a large ·part of the 
present-day EUl'lope and the adjacent fMid-Asia. The IBoreal Realm in
cludec!" . platfOirm areas, as Well ·as geosynclmal (Tetbyan) ones. This is 
evidenced by finmal and farcies affinities recorded not only in the classic 
Cenomanian outcrops in southern England and northern France (cf. 
Judlg.net & Kemtedy 19716), but also i:n the areas discussed m the prese~t 
paper, rangdng from the Su'bhercynian Basin and S8X'Olly in German 
Democratic Republic, Polish lur·aChain {e-f. Marclnows'ki 1970,i974) ilnd 
Holy Cross Mts in Pola·nd, thrcmgh the Podolia, Southwestern Crimea 
Hii:ghland and North Caucasus, as f8lr eastwwds as to l\1angyshlak and 
Kopet-Dag in the Mid-Asia regions of the Soviet Union . . 

Institute of Geo,og'll 
Of the Warsaw University, 

At ZWiTki t WiguT'lI 93, 
02-089 Warszawa, Poland 
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R. MARCINOWSKI 

AMONlTY CENOMANU Z WYBRANYCB PROml NA OBSZARZE 
NIEMIECKIEJ REPUBLIKI DEMOKRATYCZNE.J. POLSKl 

I ZWL\ZKU R~ZlECKIEGO 

(Streszczenie) 

. Przedmiotem pracy Sl:\ cenoma.il.slde amonity pocbodz~e z profili zl'Okallzowa
nych na obszaraeh Niecld. Subhercyfl.skiej, Saksonii, Jury:PoIskfej i memzoicznego 
dbrze!enia ,. G6r · Swf~okrzyskich, Podola, Krymu, dagestaflsklego KaUkazu oraz 
Manrgyszlaku. Profile zawierajllce badane amomty r~ciUajll si~ na dySotansle 
ponad 3200 km (par. ifig. 1-7 oraz 9-12) i Sll ZlokalizQwane zar6~ona ·obszarze 
platformowym jak i geosynkliny alpejskiej. Sta.nowi · to· sprzyjajllell okoliczno~6 
dla rozwatail · okl'e41ajllcych stratygraflczD!\ i biageograficzn~ wartQ~c: amonit6w 
w cenomame. 

Badane amonity (poT. fig. 8, 13-15, tabele 2-33 oraz pl 1-:-2(1) .reprezemujll 
98 gatunk6w i .f,orm nalezllcycl1 do 27 rodzaj6w, przy czy~ w ogromnej wi~kszosci 
SIl to gatunki 0 szerokim rozprzestrzemeniu geograficznym. Fakt. ten oraz szczeg6-
Iowa analiza zasi~6w stratygraficznych pooszezeg6lnycb gatunk6w. umoiUwia ko
relacj~ . odleglych od siable profili, a takrre por6wnanie l'egionalnycb podzial6w 
cenomanu w NRD, P.olsce i ZSRR z podzialem stratyg;raficznym s.tosowanym w 
p6J;nocno-zachodniej Europie ~atrz tabe~ 1). Dobry stan zacbowama i !iuia Uczba 
okaz9w poZW'Olny .na lWY.odr~bnienie mikro- i makrokonch u cenomaflskich przed
stawicieli z rodzaj6w Sciponoceras, Sc~htte8· i Puzosia. Zwr6co.P.o uwag~ n.a szcze
g61ny przypadek dymorflZmu u pospolitego gatunku Sctponoceras bacuZofde (Man
tell). gdzie mUcro-. i makro1!:(>nchy Die ;r6tmll I!i~ wie1.ko~ci~ ani ornamentacjll 
muszli, a tyiIro typem ape.r.tury. Anal1zastanu zachow~ Sz.c.ZIl1Jt6w oJ:ganicz
nych . wyklucza ich dlutszy tranaport 1 pozwala .uznaf aklad zachowanych w ba-

. danych osedach zespol6w amonitowych za· 7JbliZony do pieJ:wotnego. Malo zmienny 
ilklad zespol6w· anionitoWych w reprezeiltujllcych rMne faeje pt<lfiIach (od piasz
czygtej do mal"glistQ-w~lanowej - pOT. fig. 2--4, 6, 9--<10· oraz 12) WB'kazuie na 
niew1elkll zaleinoii6 tych glowonog6w od faojL . . . 

W zespOlach amonitowych dolnego i §rodkowego cenomanu dominuje rodzaj 
Schloenbachta i heteromorfy (g16wnie przedstawiciele rodzfn Baculitidae, Turrili
tidae i Scaphitidae). Dokonana przez Tanabe, Obata i Futakami (.1978) analiza ·zea-

.. pol6w amonitowycb w g6rnym tu.ronie HokkaidO wykazala, iZ moono ornamento
wane cOllignoceratidy (grupa A) i heteroIXl()riy (gl'upa B) ze wzil~du .na spos6.b 
tycia naleZY uzna6 za nektobentos lub m'Obilliy· bentos,natomiast morfotypy 
o musZli gladldej lub smbo ornamentowanej - phylloceratidy, tetragonitidy i des
moceratidy (grupa C) za orgamzmy Wiodllce plankto:niczny1ub nektoplalllldonicmy 
tryb zycia. BiGnlc pod uwag~ sposOb ornamentacji badanycbamonit6w cenomail.
skich wydaje si~ prawdapodobnym, iZ przez analogl~ schlpenbachidy Il"eprezentujll 
grup~ A, heter~orfy grup~ B, natomlast do grupy C nalezll phylloceratldy, gau-
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dryceratidy, tetragonitidy i puzosidy. Zwazywszy, ie skoro we wszystkich bada
nych profilach w zespolach amonitowych dominuje rodzaj Schloenbachtq. i hetero
morfy, zatem osady je zawieraj~ce tworzyly s1~ najprawdopodobniej na umiarko
wanych glQbokosciach, w wanmkach odpowHidajqcym pograniczu strefy brzego
wej i otwartego morza; odpowiada to warunkom tycia amonit6w z pograrucza 
grupy A araz B w modelu Tanabe, Obata i Futakami (1978) lUlb tez w przybliZe
Diu strefie infranerytycznej vi klasyc:mym modelu Scotta (1940). W profilach Krymu 
i dagestailskiego Kaukazu wi~kszy udzial puzosid6w oraz o:becn~e praktycznie nie 
znanych iW pozostalYch profilaeh phylloceratid6w, gaudryceratid6w i tetoragoniti
d6w riajprawdopodobniej wskazuje, iZ osady zawieraj~ teamonity tworzyly sit: 
w warunkac:h morza nieco glfibazego. 

Na c:alym badanym OIbszarze zespoly amonitoW'e zawierajqc:e licznych przed
stawicieli z rodzaju Schloenbachia. a w pewnYch profilach (Mangyszlak) r6wlliez 
HflPhoplites, wykazujq c:harakter borea!ny. Obecnose phylloceratid6w, gaudrycera
tld6w i te.tragonitid6w praktycZllie .()granicza si~ tylko do obszar6w obejmuj~cych 
Krym i . Kaukaz (patrz tabela 2). przy jednoczesnym wyst~owaniu w tych r-egio
nac:h gatunk6w znanych z p6lnoono-zachodniej Europy, w tym takZe typowo bore al
nych reprezentant6w z rodzaj6w Sehloenbachta i HflPhoptiteB, uZllae nalezy, iz w 
rozwazany.ch regionach przynaleZnych w zasadzie do prowincji borealnej zazna
czyly si~ takZe wplywy medy1;eraD.skiej prowincji faunistycmej. Borealny charak
ter fauny amonitowej daje si~ t>6wniez przesledzic w Kopet-Dagu i rejoDie Isfa
haIiu (Iran). W .cenomanie utero poludniowa granica prorwi.ncji 'borealnej na 
obszarze poludniow.o-wsc:hodniej Europy i przylegajl4cym obszarze srodkowej Azji 
przebiegala daleko na poludnie od dzisiejszych pasm Krymu, Kaukazu .i K'Opet
-Da~u. Najprawdopodabniej l8i~ala ona fk,upoludniowi az P:l Hneament Zagros 
.w Iranie, kt6ra to 8tnulctura tektonic:zna (Igranicza (Ibecnie 'Od p61nocnego wschodu 
platformt: arabskQ. 

We wszystkic:h badanych profilach w osadach g6rnego cenomanu obserwuje 
siQ znaeme ograniezenie h"ekwencli amonit6w i innej tDie-amonitowej makrofauny. 
a w skrajnyc:h przypadkach llawet jej brak (par. fig. 2-3, 6 oraz 12). To bardzo 
powszechne zjawisko, notowane poza obszarem platformowym Eur.opy r6wniez 
z p6lnocnej Ameryki oraz z podmorskich wiereen ca p6lnoc:nym AtlantYku 1 Pa
eyfiku: wi~zane jest z globalnym pogl~bien.iem g6rnocenom.anskich zbiornik6w 
(patTZ II&"t & Tarling 1974). Analiza profili na 'badanym, r.ozleglym obszarze wska
zuje jednak, iZ w g6rnym cenomanie zBl'6w1lo poglQbienie jak i splycenie pew
nych partii Zbiornik6w (np. na dbszar.ze Jury Pols'kiej, par. lMarcinowski 1974) Die 
stanowilo fstotnyeh .czynnl.k:6w, z kt6rymi wiqzac naleZY bezpo~redni'O powstanie 
warunk6w mekorzystnych dla zycia makroorganizm6w. . 

Jak wynika z og6lneg.o lIa paleogeograficmego, lla obszarze . platformowym 
Europy transgr-esja Srodkowokredowa osiua swoje maksimum w dolnym turonie. 
Wydaje siQ zatem prawdopodobnym, iZ w etapie WZIDOzemej transgresji poprze
dzajqcym to maksimum (w prZYblize.n1u w g6rnymc:enoma.n!e). do 2'Jbiornik:6w se
dymentacyjnych znoszone byly w wit:kszej Uo§ci .rennej natury materialy terryge
niczne. Bye moze spowodowalo to okresowq zmian~ chemizmu w6d epikontynen
talnyeh m6rz, stwarzaj~c: niekorzystne warunki Srodowis'kowe dla pewnych organiz
m6w, a zaburzajqc Iaflcuch ZYWllOSc:i.owy stalo si~ odpowiedzialnym za zjawisko 
gwalt.ownego obniZenia frekwencji makrofauny, kt6re obserwuje si~ w wit:kszosci 
g6rnocenomanskich profili platformowej Europy. 
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