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Zusammenfassung 

54 Ammoni ten-Artcn aus Krcidelagerungen dcr sudwestlichen Krim wcrden beschricbcn und abgebildct. Aufgrund dcr ncucn 
Ammonitcn-Fundc avis dem friiheren Valanginium wird das stratigraphischc Schcma dor Untcrkreidc, besondcrs des Berriasiums und des 
Valanginiums, rcvidicrt. Eine ausfiihrlichc Bcschreibung des Untervalangium-Profils und auch des kombinicrtcn Profils der Kreideablage-
rungen im Beckcn des Belbek-Flusscs wird durchgcfiihrt . 

S c h l i i s s e l w d r i e r : Ammoni ten - Krcidc - Krim - Stratigraphic. 

Summary 

54 spccies o f ammonites occurring in the Cretaccous deposits o f South-West Cr imea are described and figured. T h e stratigraphical 
schcme of the L o w e r Cretaccous deposits, particularly the Bcrriasian and Valanginian stages, is revised according to the new finds of 
ammonites .The section o f the L o w e r Valanginian is given in details, as well as a total section o f the Cretaceous deposits in the River Bclbck 
Basin. 
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Introduction 

Marine Cretaccous deposits are widespread on the Crimean peninsula. They contain abundant and various 
fossils. In the South-West Crimea, Cretaccous, especially Lower Cretaceous, rocks form an independent type of 
the section which differs from those of other parts of the Crimea. Ammonites play the most important role in 
subdividing the sediments into stages and zones. Several publications are devoted to the Crimean ammonites. The 
most capacious among them are "The Lower Cretaceous sediments of Crimea and fauna occurring in them" 
(KARAKASH 1 9 0 7 ) , "Lower Cretaceous ammonites of the Crimea and North Caucasus" ( D R U S H C H I T S 1 9 5 6 ) , 

"Atlas of the Lower Cretaccous fauna of North Caucasus and Crimea" ( 1 9 6 0 ) , "Atlas of the Upper Cretaceous 
fauna of North Caucasus and Crimea" ( 1 9 5 9 ) . These publications becamc bibliographical rarities and do not 
reflect the contemporal knowledge about Cretaceous deposits of Crimea and their fauna. 

In this paper we try to describe and analyse the materials accumulated on Cretaccous ammonites in the River 
Belbek Basin (South-West Crimea) (Text-fig. 1). Despite many years of geological research conducted by the staff 
of the Moscow State University (MGU), the St.-Petersburg State University (SPGU) and the St.-Petersburg State 
Mining Institute (SPGGI) a subdivision into stages and substages of the Cretaccous deposits of this region, 
especially of those of the Berriasian and the Valanginian, was not carricd out up today. 

The ammonites described in this paper allow to correlate the intervals of the Cretaceous section of the 
Crimea with those of the same age of the stratotype areas. This correlation can be made for the Berriasian, the 
Lower Valanginian, the Upper Hautcrivian, the Upper Albian, and some of the Upper Cretaccous stages. 

Some of the described species have an important stratigraphical value, but often their taxonomical status is 
not clear, therefore they are described here in nomenclature. Descriptions of some ammonite species arc supplied 
for comparison by figures reproductions of those species coming from other regions of the Mediterranean 
province (Armenia etc.). 

This publication bases mainly on collections of ammonites made by students and teachers of the St.-
Petersburg Mining Institute for practical training. Moreover, additional materials came from collections of A. A. 
ATABEKIAN (Armenia, North Caucasus, and West Kopetdag), N. I. KARAKASH (Crimea), K . N . PAFFENGOLTS and 
V. T . H A K O B I A N (Armenia), V.P. R E N G A R T E N and N . A . T U R (North Caucasus), and V. M. N E R O D E N K O and V.G. 
KLIKUSHIN (Crimea). 

Due to the great volume of material, ammonite species are here described briefly; lobe lines arc not described 
and not figured. The authors agree with the system of the Ammonoidea proposed by C. W . W R I G H T ( 1 9 8 1 ) . 

Berriasian and Hautcrivian ammonites are described by T. N. B O G D A N O V A and V. V. A R K A D I E V , Lower 
Valanginian ones by E. Yu. B A R A B O S H K I N , Upper Albian and Upper Cretaceous ones by A . A. ATABEKIAN. 

Text-fig. 1. Map of the Crimean peninsuid. 
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The other fossils have been identified by the following specialists: belemnites: G. Y A . K R Y M G O L T S (SPGU), 
bivalves: T .N. B O G D A N O V A (VSEGEI) and A . A . Y A K U S H I N A (VSEGEI) , gastropodes: M. A . G O L O V I N O V A (MGU) 
and A . I . K O R O B K O V (VSEGEI) , brachiopodcs: S.V. LOBACHEVA (VSEGEI) and M.V. T I T O V A (VSEGEI) , corals: I . 

Yu. BUGROVA (SPGU), cchinoids: N . A . T U R (VSEGEI) , and crinoids: V. G. K L I K U S H I N (St.-Petersburg 
Palacontological Laboratory). 

The collection of the ammonites described in this paper is kept by the Museum of St.-Petersburg Mining 
Institute under number 330, by the Central Scicntific-Rcscarch Geological Exploration Museum ( C N I G R 
Museum) under number 9 4 3 1 , 8 1 0 4 , 8 3 0 4 , 3 9 6 2 , 1 0 8 4 0 , 1 2 9 4 3 , 1 2 9 4 4 , 1 2 9 4 5 and 1 2 9 4 6 , and by the Museum of 
the Moscow State University under number 94. 

The majority of the photos is made by B . S . P O G R E B O V ( S P G U ) and by the photolaboratories of V S E G E I and 
M G U . Translation of the manuscript was made by T. Yu. N I K O I . A E N K O . 

Strat igraphy 

The River Belbck Basin is part of the north-west wing of the Kachinskoc anticlinal rise of the Crimea 
mountains (Text-fig. 2). Its core is formed by complexly folded Triassic to Middle Jurassic deposits and its wings 
are made up by weakly dislocated Cretaccous and Paleogenc sediments. In the River Belbek Basin, Lower Jurassic 
deposits arc only represented by fossiliferous two- or three-component terrigenous flysh deposits. Cretaceous 
and Palcogene rocks overlie these deposits with a structural unconformity to form a sloping monoclynal dipping 
10-15° NW. 

The stratigraphy of the Cretaceous deposits of the River Belbck Basin has been worked out by many 
researchers ( D R U S H C H I T S & YANIN 1 9 5 8 ; G O R B A C H I K et al. 1 9 7 5 ; B O G D A N O V A et al. 1 9 8 1 ; K R A V T S O V & S H A L I M O V 

1 9 7 8 , 1 9 8 2 ; K L I K U S H I N 1 9 8 1 , 1 9 8 5 ) . The most detailed description of the Cretaceous deposits in the north-west 
part of the Kachinskoe Rise is given in the work of the geological staff of the Moscow State University edited by 
O . A . M A Z A R O V I C H & V . S . MILEF.V ( 1 9 8 9 ) . 

Cretaceous system 

The Lower Cretaceous 

The Lower Cretaceous deposits of the River Belbek Basin differ sharply in the lithological aspect from 
deposits of the same age from the other Crimean regions. Thus the deposits consisting of the Berriasian, 
Valanginian, Hautcrivian, and Albian are described here separately (Text-fig. 3). 

Berriasian stage 

Berriasian deposits overlie Lower Jurassic ones with a sharp structural unconformity. It is a transgrcssive 
complex formed by terrigenous and carbonate rocks. According to the lithological peculiarities it is divided into 
several units. 

At the base of the section polymictic conglomerates occur. Conglomerates are reddish-grey and greyish-
brown. The pebbles are badly to moderately rounded and unsorted. They mainly consist of quartz, dark-coloured 
sandstones and siltstones. Cement consists of sand and clay. In the upper part of the section there occur lenses of 
yellow coarse sandstones of a thickness up to 3 m among the conglomerates. Fossils arc extremely rare in the 
conglomerates. According to data presented by A. G. KRAVTSOV ( K R A V T S O V & S H A L I M O V 1 9 8 2 ) remains of the 
bivalve MyophorelU loczvinson-lessingi ( R E N N G . ) were found in the cement of the conglomerates in the Orekhovy 
ravine. In the cement of the conglomerates exposed in the Belbek river-bed 200 m upstream from the mouth of the 
Ulyanovski ravine the coral Axosmilia kobyi ( A N G . D ' O S S . ) (identified by I. Yu. B U G R O V A ) was found. Near the 
village of Golubinka ( M A Z A R O V I C H et al. 1 9 8 9 ) the foraminifera Hoeglundina caracolla caracolla ( R O E M . ) were 
found. All these forms are not restricted to the Berriasian conglomerates. The thickness of the conglomerates is 30 
to 4 0 m. 

The upper pan of the section can be subdivided in: 1) the sandstones interbedded with limy sandstones and 
limestones, 2) carbonates, and 3) quartzosc conglomerates. 
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Text-fig. 2. Geological map of the middle reaches of the Belbek River. Scale 1 : 50,000. 
1 - LowccPalcogcne, Danian stage; 2 - Maastrichtian stage, upper substage; 3 - Campanian stage and Maastrichtian stage, lower substage; 
4 - Santonian stage; 5 - Turonian stage, middle substage and Coniacian stage; 6 - Cenomanian stage and Turonian stage, lower substage; 
7 - Albian stage, upper substage and Cenomanian stage, lower substage; 8 - Aptian stage; 9 - Barremian stage; 10 - Hauterivian stage, upper 
substage; 11 - Valanginian stage, lower substage; 12 - Berriasian stage; 13 - Upper Triassic - I.ower Jurassic (tavricheskaya scries); 14 - strata 
of siliceous limestones; 15 - strata of glauconite sandstones; 16 - geological boundaries (a - proved, b - supposed); 17 - faults (a - proved, 
b - supposed); 18 - attitude (strike and angle of dip); 19 - position of S P G G I camp. 

The first section is represented by grey and greenish-grey fine-grained sandstones and by grey detrital, often 
oncolitic limestones. In the area of the village Solnechnoscl'c the essential part of this unit consists of sandy 
oncolitic limestones. A great amount of various fossils has been found here: ammonites - Dalmasiceras 
crassicostatum ( D J A N . ) , Biasaloceras liebigi ( O P P E L ) , Haploccras ex gr. elimatum ( O P P E L ) , Euthymiceras (?) ex gr. 
euthymi ( P I C T E T ) , Malbosiceras (?) sp., Protetragonites tauricus ( K U L J . - V O R . ) , Spiticeras orientale (KIL.), 
5. multiforme D J A N . , Neocosmoceras sp. and others; bivalves - Gervillaria allaudiensis ( M A T H . ) , Gervillella 
anceps D E S H . , Protocardia sphaeroidea ( F O R B . ) , Cucullaea gabrielis L E Y M . , Spbaera belbekensis YANIN, 

Antiquilima dubisiensis P ier . & C A M P , and others; brachiopods - Belbekella airgulensis Moiss., B. mutabilis 
LOBATSCH., B. minor L O B A T S C H . , and others; gastropods - Ampullospira cossmanni ( P C E L . ) , Jaccardiella sp., 
Scurria baUclavensis PCEL. and others; belemnites - Duvalia lata (BLAINV.) ; echinoids - Pygurus rostratus Ac. and 
others. Index ammonites define Berriasian age of these strata. Their thickness is 12 to 15 m. 

Carbonate beds include some distinctive members (from bottom to top): a) oncolitic limestone member, b) 
member of bioclastic limestones, c) member of bioherm limestones. The most complete sections can be found on 
the southern slope of Mt. Voskhod near the village of Solnechnoscl'e and in the Kabanii ravine. 
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Text-fig. 3. Total stratigraphical section of the Cretaccous sediments in the 
Belbck River Basin. 
1 - Lower Paleogene, Danian stage; 2 - Maastrichtian stage, upper substage; 
3 - Campanian stage and Maastrichtian stage, lower substage; 4 - Santonian 
stage; 5 - Turonian stage, middle substage and Coniacian stage; 6 - Cenomanian 
stage and Turonian stage, lower substage; 7 - Albian stage, upper substage and 
Cenomanian stage, lower substage; 8 - Hautcrivian stage, upper substage; 
9 - Valanginian stage, lower substage; 10 - Berriasian stage; 11 - Upper Triassic 
- Lower Jurassic (tavricheskaya series); 12 - limestones; 13 - clay limestones; 
14 - siliceous limestones; 15 - bioclastic limestones; 16 - oncolite limestones; 
17 - biohcrm limestones; 18 - oncolite sandy limestones; 19 - marlstones; 
20 - clays; 21 - argillites; 22 - alcurolites; 23 - sandstones; 24 - lime sandstones; 
25 - glauconitc sandstones; 26 - lime glauconitc sandstones; 27 - quartz 
conglomerates; 28 - polymictic conglomerates; 29 - concretions of cherts; 
30 - stratigraphic unconformity; 31 - structural unconformity. 
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The massive oncolitic and wcll-bcddcd limestones are grey to yellowish-grey. The sizes of the oncolite vary 
from 0.5-1.0 mm to 1.5-2.0 cm (section near the village of Solncchnosel'e). 

The massive bioclastic limestones are light grey with some admixture of quartz grains (up to 5 % ) . They 
contain detritus of thick bivalve and brachiopod shells, crinoids, corals, bryozoans, and algae. 

Bioherm limestones usually contain moderately large bodies of bioherms (up to 3- 5 m high and 4 m long). 
The larger ones occur rarely (the Ulyanovskii bioherm is about 8 m high and about 15 m long). Bioherms consist 
of algae and hermatypic corals. From the Ulyanovskii bioherm the following corals have been determined: 
Thamnaraea mammelonata T U R N . , Dermosmilia cretacica T U R N . , Placophyllia grata BUGROVA sp. nov. Other 
organisms living on the reef arc: the brachiopods Weberithyris moisseevi ( W F . B E R ) , Terebrataliopsis quadrata 
SMIRN.; the crinoids Heberticrinus heberti (DE L O R . in P I C T . ) ; the echinoids Balanocidaris maresi ( C O T T . ) . The 
intermounds between bioherms arc filled with bioclastic limestones with fragments of corals and algae, 
brachiopod shells, fragments of crinoid stems and echinoid spines. In some areas, for example in the 
Hydrogeological ravine (basin of the River Kacha), gastropod limestones occur, which contain Pseudotylostoma 
sp., Triptyxis belbekensis F O G D T , Upella monocarinata PCEL. 

The complex of fossils from the carbonate unit also includes a number of corals: Cyatbopbora almae KUSM., . 

Dimorpbocoenia alpina ( K O B Y ) , Stylosmilia alpina K O B Y , Stylina regular is F R O M . , Tbecosmilia tobleri K O B Y , 

Heliocoenia variabilis E T A L L O N , Dimorphastraea fungiomorpba K U S M . , Dimorpbaraea burulcbiensis K U S M . and 
others. 

The carbonate beds do not contain the typical Berriasian fossils. Therefore they arc attributed only 
provisionally to the Berriasian. The thickness of these strata in the River Belbck area is up to 70 m. 

The quartzose conglomerates crop out on the southern slope of Karatlykh Mts. (Rifovaya). These strata are 
made up of small and middle finely rounded pebbles and quartz. Sometimes layers and lenses of gravclstoncs and 
coarse-bedded sandstones together with fragments of charred wood occur. These beds lie with an unconformity 
on the underlying limestones. Their thickness varies from 0 to 70 m. 

The quartzose conglomerates are attributed to the Berriasian stage, according to their stratigraphical position 
below deposits with ammonites of the Early Valanginian. 

Valanginian stage 

L o w e r s u b s t a g e 
This subdivision consists of 12.5 m yellowish-grey to brown oncolitic and sandy limestones with gravel 

recently described as "pudding" limestones ( K R A V T S O V & S H A L I M O V 1982), and attributed to the Valanginian 
stage. In the region referred to they have been found in the Sbrosovyi ravine, where they lie with an unconformity 
on the Berriasian quartz conglomerates and where they are followed by clays with an Hauterivian fauna. They 
also appear in the Hydrogeological ravine. 

The most detailed investigation of this limestone member has been carricd out in Sbrosovyi ravine, where it 
contains a number of various fossils (bivalves, brachiopods, corals, belcmnitcs and ammonites). 

In the lower part of the limestone section A . G . KRAVTSOV has found Ampbidontc subsinuata ( L E Y M . ) , which 
is characteristic both for the Valanginian and the Hauterivian of Crimea. T. N . SMIRNOVA has identified the 
brachiopods Terebrataliopsis quadrata S M I R N . , Zeillerina baksanensis S M I R N . , Dictyotbyris picteti S M I R N . and 
Sympbyotbyris yailensis kajnautensis (Moiss.) here. T. N . SMIRNOVA has considered the above mentioned fossils to 
indicate a Valanginian age. 

Belemnites (identified by N . K . G O R N ) are represented by the following species: Duvalia lata B L . , D. dilatata 
BL. , D. emericii RASP. , D. polygonalis B L . , D. binervia RASP. , Conobelus conicus B L . , Pseudobelus bipartitus B L . In 
her opinion these species also indicate the Valanginian. 

V. V. D R U S H C H I T S and B. T. YANIN considered these limestones to belong to the Early Hautcrivian 
(GORBACHIK et al. 1 9 7 5 ; D R U S H C H I T S & YANIN 1 9 5 8 ) basing on identification of the ammonite Lyticoceras cf. 
amblygonium N E U M . & U H L . 

The bivalves Probinnites rencvieri ( C O Q . ) (attributed by T. N. BOGDANOVA) and corals Fungiastraea cf. 
tendagurensis D I E T R . (attributed by I .Yu. BUGROVA) have been found in these limestones by V . V. ARKADIEV. In 
the Hydrogeological ravine (River Kacha Basin) in the same limestones the bivalve Neitbea atava R O E M . 
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^ Text-fig. 4. T h e section of the Lower Valanginian sediments in the 
Sbrosovyi Ravine in the Belbek River Basin. 
1 - quart/ conglomerates and gravelstoncs with cross-bedding; 2 -

7 oncolite grave-pebble limestones with cross-bedding; 3 - oncolite 
gravel-sand limestones; 4 - oncolite limestones with sand impurity; 
5 - oncolite limestones; 6 - clays; 7 - fragments of shells of invertebrates; 

0 8 - levels of the fossils findings. 

(attributed by T . N . B O G D A N O V A ) have been also found by V. V. ARKADIEV. T .N. BOGDANOVA and I . Yu. BUGROVA 

have concluded that bivalves and corals occur both in the Valanginian and in the Hauterivian. 
In 1992 a scction of the limestone member exposed in the Sbrosovyi ravine has been studied in detail by E. 

Yu. B A R A B O S H K I N , R . A. S H C H I - K O L D I N and V. V. ARKADIEV. The description of the upper part of Berriasian 
quartz conglomerates is given below (Text-fig. 4). Ammonite determination has been made by E. Yu. 
B A R A B O S H K I N . Pctrographical descriptions have been made by V. I. A L E K S E E V (SPGGI). 

1. Pebble to cobble quartzose conglomerates and gravelstoncs with coarse cross-bedding caused by interchanging 
sandy gravclstone and conglomerate laminae. 

Pctrographical study of thin sections of gravelstoncs from the lower part of the member showed that they 
consist of quartz grains ( 4 0 % ) 0.02 to 7.0 mm in diameter, poorly rounded, nonsorted, highly cataclased. 
Gravelstoncs are matrix-supported. Matrix ( 6 0 % ) consists of illite, kaolinitc and carbonate. The latter is partially 
recrystallized to form blocks of poikilitic cement. 

Towards the top of the member, the grain sizes decrease, the cement composition becomes more 
hydromicaceous. The thickness of the member is 4 m. 

2. Yellowish-grcyish-brown oncolitic limestones parallel or sometimes cross-bedded, ferruginous, interbedded 
with pebble- and gravel-bearing limestones. 



The contact between Member 1 and Member 2 is crosional. Thin sections of an oncolitic gravel-bearing 
limestone from the bottom part of the member reveal that clasts content is 4 0 % . 9 5 % of clasts are medium-
rounded quartz gravel and pebbles 1.0 tol2 .0 mm in diameter. 5 % are quartz silt and sand grains 0.01 to 1.0 mm 
in diameter. Quartz grains arc coated by carbonate peels (10%) . Carbonate grains ( 4 4 % ) arc represented by: 
1) irregular-shaped oncoids 0.1 to 1.5 mm in diameter; 2) coated skeletal fragments of bivalves, crinoids, 
ammonites and corals (20%) . Cement ( 5 % ) consists of limonite and goethite in form of peels and micronodules. 
The latter arc usually smaller than 0.001 mm, rarely up to 0.1 mm. 

A thin section sampled from the upper part of the member shows that the rock is an oncolitic limestone with 
admixture of quartz pebbles, gravel and sand. Quartz grains comprise 1 0 % of the total rock volume. These are 
medium-rounded, well sorted quartz gravel (1 to 2 mm, 7 % ) , silt and sand grains (0.01 to 0.7 mm, 4 % ) . 
Carbonate grains ( 2 0 % ) arc represented by 1) ferruginous oncoids of irregular shapes (10%) , 0.05 to 1.0 mm in 
diameter; 2) slightly rounded fragments of bivalves, ammonites, gastropods and cchinodcrms (10%) . Calcite 
cement comprises 7 0 % of the rock volume. 

From bottom to top of the member both the content and the sizes of grains decrease gradually, the iron 
content and degree of recrystallization of oncoids and calcite cement increase. The top of the member is eroded. 
The thickness of the member is 5.0 m. 

3. Yellowish-greyish-brown ferruginous oncolitic gravel-bearing sandy limestones interbeddcd with pebble-
bearing sandy limestones. 

Thin sections sampled from the middle part of the member reveal oncolitic limestone with admixture of sand 
and rare quartz pebbles. The clasts ( 3 % ) are medium-rounded, poorly sorted, 0.05 to 1.4 mm in diameter and 
consist of quartz and quartzite. Carbonate grains arc: 1) oncoids of irregular shapes (15%) , 0.1 to 1.5 mm, rarely 
up to 2.4 mm in diameter, and 2) fragments of bivalves, echinodcrms and gastropods (10%) . Calcite cement 
comprises 7 2 % of the rock volume. 

Paleontological characteristics: 
The bulk of the fossils has been sampled from a condensed horizon 5-10 cm below the top of the member. 

These are: nautiloids Cymatoceras sp., Xenocbeilus ulixis S H I M . ; ammonites Protetragonites (?) sp., Neolissoceras 
grasianum ( D ' O R B . ) , Olcostepbanus (Olcosiephanus) cf. globosus SPATH, Tburmanniceras cf. pertransiens (SAYN), 

Tburmanniceras sp., Belbekiceras belbekii B A R A B O S C H K I N , Pseudacantbodiscus crymicus BARABOSCHKIN, 

Ptycbopbylloceras ptycboicum (QUF.NST. ) . The thickness of the member is 7 . 5 m. 
The total thickness of oncolitic limestones in Sbrosovyi ravine is 12.5 m. Oncolitic limestones are overlain 

here by Hauterivian clays. 
It is the first time that a large complex of ammonites from these deposits has been determined and described. 

Belbekiceras belbekii and Pseudacantbodiscus crymicus species are the new ones, their stratigraphical interval is 
not yet determined. Neolissoceras grasianum and Olcostepbanus (O.) cf. globosus are known from the diapason of 
the whole Valanginian, Ptycbopbylloceras ptycboicum from the Berriasian and Valanginian. Only one species, 
Tburmanniceras cf. pertransiens occurs in the narrowest stratigraphical interval, which corresponds to the Lower 
Valanginian hypostratotype zone of the same name (BUSNARDO et al. 1979). On the base of these data, we consider 
the age of this oncolitic limestones to be the Early Valanginian. Of coursc, some additional material and analysis 
of the distribution of fossils in other sections are required to establish the boundary between Berriasian and 
Valanginian deposits in this region. 

Hautcrivian stage 

U p p e r s u b s t a g e 
Hauterivian sediments are preserved in the River Belbek Basin only in the small area: in Sbrosovyi ravine 

near Golubinka village. Here, dark grey clays, 20 m thick, unconformably overlie Lower Valanginian limestones. 
A great amount of aptychi Lamellaptycbus angulicostatus ( P I C T . & L O R . ) , brachiopods Cruralina belbekensis 
SMIRN., belemnitcs Duvalia dilntata ( B L . ) , Pseudoduvalia polygonalis ( B L . ) , crinoids Pbyllocrinus malbosianus 
D ' O R B . , Eugeniacrinites indens A R E N D T , rarely young forms of ammonites Phyllopacbyceras sp., shark teeth arc 
met in the clays. This complcx of fossils is characteristic for the lower zone of the Upper Hautcrivian. 



Upper Hautcrivian clays arc also found in the discussed region near the village of Vysokoe (River Kacha 
area). The following fossils have been found in these clays: belcmnitcs Duvalia dilatata ( B L . ) , D. binervioides 
V E R G . , Conobelus orbignyanus D U V A L - J O U V E . 

The Lower and Upper Cretaccous 

Upper substage of the Albian stage and lower substage of the Cenomanian stage (nondivided) 

In the River Belbek Basin, sediments of this age are represented by green and light green fine- and medium-
grained calcareous glauconitic sandstones containing magnetite grains. These sandstones transgressivcly overlie 
different-aged Lower Cretaccous rocks. In the basal part of the sandstones, small (up to 1 cm) well-rounded 
quartz pebbles occur. In the areas of the deepest erosion of underlying rocks (e.g. in the mouth of the Sukhoi 
ravine), the basal part of this unit is represented by a small-pebble conglomerate layer about 15-20 cm thick. In 
some areas, the sandstones contain lenses of grey and dark grey solid limestones crammed with shells of bivalves 
Aucellina gryphaeoides (Sow.). 

Sandstones contain numerous fossils, among them aucellines are predominant. Other fossils arc: ammonites 
Anapuzosia naidini M A R C . , Puzosia rnayoriana ( D ' O R B . ) , Desmoceras inane ( S T O L . ) , D. latidorsatum ( M I C H . ) , 

Mortoniceras rostratum ( J . Sow.), M. cf. perinflatum ( SPATH) , Hamites virgulatus B R O N G . , Anisoceras perarmatum 
PiC'r. & C A M P . , Ostlingoceras puzosianum ( D ' O R B . ) , Mariella crassituberculata SPATH, M. bergeri ( B R O N G . ) , 

Lechites moreti B R E I S T R . ; belemnites Neocbibolites ultimus ( D ' O R B . ) ; gastropods Metacerithium mosense 
( B U V I G N . ) . 

Complex of fossils mentioned above indicates the Late Albian age of deposits although some species -
Puzosia rnayoriana ( D ' O R B . ) and Neocbibolites ultimatus ( D ' O R B . ) - occur in the Cenomanian, too. According to 
data presented by A. G. KRAVTSOV &: A. I. SHALIMOV (1982), the sandstones contain also the ammonites Puzosia 
planulata (Sow.) and Schloenbachia varians (Sow.), which are typical for the Lower Cenomanian. No data about 
the boundary between the Upper Albian and the Lower Cenomanian in the River Belbek Basin have been 
obtained due to abscncc of complete sections of glauconitc sandstones. 

Thickness of glauconite sandstones varies from 1.5 to 10 m. 

The Upper Cretaceous 

Upper Cretaceous sediments are widespread in the River Belbek Basin. They are more monotonous in 
comparison with the Lower Cretaceous ones (clayey-carbonate rocks prevail) (Text-fig. 3). Thus, the stratigraphic 
division of these deposits is difficult. On the basis of complexes of fossils, all stages of the Upper Cretaceous can 
be distinguished. Detailed characteristics of Cretaceous deposits of the River Belbck area has been given in 
K L I K U S H I N ( 1 9 8 1 , 1 9 8 5 ) . 

Cenomanian stage and lower substage of Turonian age (nondivided) 

The Cenomanian stage begins from the upper horizon of glauconitc sandstones described above. These are 
conformably overlain by grey and dark grey marls and light grey clayey limestones. Several horizons of 
concretions and lenses of dark grey, sometimes almost black, brown, orange or bluish-grey chcrts occur in the 
upper part of this unit. The thickness of this unit is 6 0 - 7 5 m. 

Fossils are rare in these strata. The Cenomanian ammonites Puzosia rnayoriana ( D ' O R B . ) , Calycoceras (?) sp., 
Mantelliceras picteti H Y A T T , Mesogaudryceras leptonema ( S H A R P E ) and bivalves Inoceramus virgatus SCHI. . and 
Propeamussiton ninae ( K A R A K . ) have been found in the lower part of the unit. Early Turonian age of the upper 
part of these strata is proved by findings of Inoceramus labiatus S C H I . O T . ( K L I K U S H I N 1 9 8 5 ) and Mytiloides 
mytiloides M A N T . 

Middle and upper substages of Turonian stage and Coniacian stage (nondivided) 

Lower Turonian marlstones are overlain with an erosional contact by the strata of siliceous limestones. 
These are microcrystalline, solid, light-grey, almost white or slightly pinkish limestones, cut with numerous 
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stylolitic sutures. A horizon (1.0 m thick) of pinkish limestones filled with fragments of Inoceramus'shells is often 
observed in the middle part of this unit. The thickness of the siliceous limestones is up to 20 m. 

The following fossils are typical for these strata: bivalves Inoceramus apicalis W O O D S (Middle - Upper 
TuronianJ, I. lusatiae AND. (Upper Turonian - Lower Coniacian), I. -wandereri AND. (Lower Coniacian), I. 
websteri M A N T . (Lower Coniacian); ammonites Tongoboryceras rbodanicum ( R O M . & M A Z . ) (Upper Turonian), 
Allocrioceras strangulatum W R I G H T (Upper Turonian), Scaphites geinitzii ( D ' O R B . ) (Upper Turonian); 
brachiopods Orbirhyncbia cuvieri ( D ' O R B . ) (Middle - Upper Turonian), O . ventriplanata ( S C H L . ) (Turonian -
Coniacian), O . dispansa P E T T I T T (Turonian - Coniacian), Najdinothyris becksii ( R O E M . ) (Turonian - Coniacian); 
cchinoids Conulus subrotundus ( M A N T . ) conoidea P O P . - B A R . (Middle - Upper Turonian), Infulaster sp. 

The complex of fossils listed above indicates the Middle Turonian - Coniacian age of the siliceous limestones. 

Santonian stage 

In the River Belbek Basin, Coniacian deposits are overlain conformably or with an erosion by Santonian 
ones. The latter are represented by the strata of white and light grey chalk-like clayey limestones with thin (up to 
1 cm) seams of greenish clays. The thickness of this unit is up to 40-50 m. Fossils are rare. Among them the-
bivalves Inoceramus lesginensis PAVL., I. muelleri P E T R . , the ammonites Eupachydiscus cf. sayni (DE G R O S S . ) , the 
crinoids Marsupites testudinarius ( S C H L O T . ) , Uintacrinus socialis G R I N N E L and others, that indicate the Santonian 
age of the host deposits, have been determined. 

Campanian stage and lower substage of the Maastrichtian stage (nondivided) 

Deposits of this age are widely represented in the study area. They form well exposed sections in the White 
Range area, on the southern sides of "Danian" cuesta and Utyug mountain near Kuibyshevo, where they arc 
represented by light grey and white clayey limestones and grey, light grey and light bluish-grey marls with thin 
(up to 1 cm) seams of dark greenish-grey siltstones, argilites and clays. The total thickness of this unit is up to 250 
m. 

Campanian age of the lower 200 m of these strata is proved by numerous findings of the ammonites 
Neoglyptoxoceras retrorsum ( S C H L U T . ) , Parasolenoceras cf. pbaleratum G R I E F . , Desmophyllites diphylloides 
(FORB.) , Bostrychoceras polyplocum ( R O E M . ) , Gaudryceras kayei ( F O R B . ) , Eupachydiscus levyi (DE G R O S S . ) , 

Pacbydiscus haldemsis ( S C H L U T . ) , the belcmnites Belemnitella langei SCHATSKY, B. conica conica A R K H . , B. 
mucronata senior Now., the bivalves Inoceramus balticus B O E H M , I. azerbaydjanensis ALIEV, I. barabini 
MORTON, I. convexus H A L L & MF.EK, the echinoids Micraster scbroederi STOLLEY. The crinoids Austinocrinus 
rotbpletzi S T O L L E Y and shark's teeth have been found here as well. 

The upper part of this unit (up to 50 m thick) contains fossils, which arc typical for the upper part of the 
Campanian and the lower part of the Maastrichtian (bivalves Inoceramus buguntaensis D O B R O V , / . regularis 
D ' O R B . and typical Early Maastrichtian ammonites Hauericeras. sulcatum ( K N E R ) , Pseudokossmaticeras 
galicianum (FAVRE), Pacbydiscus epiplectus R E D T E N B . and belcmnites Belemnella lanceolata lanceolata 
(SCHLOT.) , Belemnitella junior N O W A K ) . The bivalves Chlamys dujardini R O E M . , Limatula decussata ( G O I . D F . ) , 

Entolium membranaceum ( N I I . S S . ) , the gastropods Trochacantbus plicatocarinatus ( G O L D F . ) , Avellana 
inverse striata K N E R , Athleta bodrakiensis BLANK, the crinoids Bourgueticrinus aequalis ( D ' O R B . ) , the sponges 
Ventriculites sp. have been determined as well. The ammonites Diplomoceras cylindraceum ( D E F R . ) and 
Hoploscaphites constrictus (Sow.) which are typical for the Maastrichtian in the whole have also been found in 
these strata. 

Maastrichtian stage, upper substage 

Upper Maastrichtian deposits arc represented by bluish-grey silty marls and dark grey calcareous siltstones 
which are replaced upwards by greenish- and yellowish-grey fine-grained calcareous sandstones containing 
glauconitc admixture in their upper part. The total thickncss of these strata is up to SO m. 

Fossils indicating the Upper Maastrichtian age of this unit arc less abundant and less diverse than those in the 
Lower Maastrichtian deposits. These are: ammonites Pacbydiscus neubergicus (VON H A U E R ) , P. gollevillensis 
( D ' O R B . ) ; bivalves Spyridoceramus tegulatus ( H A G E N O V ) , Chlamys (Aequipecten) acuteplicatus ( A L T H ) , Lopha 



semiplana (Sow.), Exogyra auricularis ( W A H L . ) , Pycnodonte (P.) mirabile (Rouss.), Pycnodonte (Pbygraea) 
vesicularis ( L A M . ) ; sponges Spirospongia krymica KRAVTSOV, and others. 

The total thickness of Upper Crctaceous sediments in the River Belbck Basin reaches 480 m, the thickness of 
the whole Crctaceous sediments is 710 m. 

Cretaceous sediments are overlain with an erosion by the strata of bryozoan and crinoidal limestones of 
Paleogcnc (Danian stage), which contain the following fossils: bivalves Pycnodonte (Pbygraea) similis ( P U S C H ) , 

crinoids Bourgueticrinus danicus N I E L S E N , cchinoids Echinanthus pouecbi C o r r . 

S y s t e m a t i c d e s c r i p t i o n s 

O r d e r A m m o n i t i d a H Y A T T , 1 8 8 9 

S u b o r d e r Phyl loccra t ina A R K E L L , 1 9 5 0 

Superfamily Phyllocerataceae Z I T T E L , 1 8 8 4 

Family Phylloceratidac Z I T T E L , 1 8 8 4 

Subfamily Phylloceratinae Z I T T E L , 1 8 8 4 

Genus Pbylloceras SUESS, 1866 

Shell is strongly involute, with very narrow umbilicus. Whorl sections arc high oval. Sculpture consists of 
very thin, dense lirae and more spaced coarse folds on flanks. 

Jurassic - Crctaccous. 

Subgenus Neophylloceras S H I M I Z U , 1 9 3 4 

Whorl sections are high, compressed. Umbilicus is narrow. Shell bears radial or weakly flexuous lirae and 
radial costac, or not well designed broad folds. They are starting from the umbilical border. The costae disappear 
and do not rcach the venter while lirae become coarser. 

Albian - Maastrichtian. 

Pbylloceras (Neophylloceras) surya ( F O R B E S , 1 8 4 6 ) 

Plate 12, fig. 8 

1846 Ammonites surya F O R B E S , p. IC6, pi. 7 , fig. 1 0 . 

1959 "Phyl lopacbyceras" surya - N A J D I N , p. 176, pi. 15, fig. 3. 
1 9 9 2 Pbylloceras (Neophylloceras) surya - K E N N E D Y & H E N D E R S O N , p. 3 9 1 , pi. 1, figs. 1 - 7 , 9 , 1 3 - 1 4 ; pi. 1 5 , figs. 4 - 5 . 

1 9 9 3 Pbylloceras (Neophylloceras) surya - W A R D & KENNEDY, p. 1 6 , figs. 1 7 . 1 3 , 1 8 . 3 , 1 8 . 4 , 1 8 . 1 6 , 1 8 . 1 7 (with synonymy). 
1 9 9 3 Hypophylloceras (Neophylloceras) surya - B I R K E L U N D , p. 4 3 , pi. 2 , fig. 2 (with synonymy). 

Shell strongly involute, umbilicus is less than 1 0 % of the diameter. Whorl scction is high, oval. Umbilical slope 
is low, almost vertical. Umbilical border is rounded, but wcll-dcsigncd. Flanks are slightly convex, venter is 
narrowly rounded. The maximum thickness is somewhat below the middle of the flanks. Sculpture consists of 
numerous short and long costac occurring at intervals of 5 to 8 lirae and oriented parallel to them. The longer costae 
arise at umbilical border, while the shorter are intercalated on inner flank; all of equal strength on outer flank, but 
disappear at venter. Costae interspaces arc two or three times wider than the costae. When the shell diameter is 
about 40 mm there are 20-24 costac per whorl, and when the diameter is about 8 0 - 100 mm their quantity arises 
more than four times. Lirae start from the umbilicus border and cover all the whorl surfacc uniformly. When the 
shell diameter is 80-100 mm there are about 200 lirae per whorl. The lirae arc coarscr in the ventral direction and 
cross the venter straightly. 

C o m p a r i s o n : Pbylloceras (Neophylloceras) surya ( F O R B E S ) differs from Pbylloceras (Neophylloceras) 
cottreaui ( C O L L I G N O N ) by the more narrow umbilicus, coarser costac and less width of the whorl. 
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O c c u r r e n c e : Maastrichtian of Crimea, Caucasus, Denmark, South-West France, South India, South Africa, Australia, Chile, British 
Columbia. 

M a t e r i a l : 6 specimens (1/12946, 1 -4 /12944 , 25/12943) . 

Genus Macropbylloceras SPATH, 1927 

Shell is discoidal, involute with fine ribbing, becoming weaker near umbilicus. Thin ribs become obvious when 
the diameter is 5 -6 cm. 

Titonian - Berriasian. 

Macropbylloceras ptyebostoma ( B E K E C K E , 1 8 6 5 ) 

Plate 3, fig. 6 

1865 Ammonites ptychostoma B E N E C K E - in O P P E L , p. 550. 
1960 Macropbylloceras ptyebostoma - D R U S H C H I T S , p. 252, pi. 2, figs. 6a, b. 

Whorls high, with gently convex flanks and narrow rounded venter. Umbilicus is narrow, cone-shaped. 
Ribbing of the flanks is dense, ribs are thin and cross the venter being inclined forward. 

C o m p a r i s o n : This species differs from M. beneckei ( Z I T T . ) by more thin and dense equally developed 
slightly curved ribs. 

O c c u r r e n c e : Titonian - Berriasian of Crimea and Germany. 
M a t e r i a l : 1 specimen (21/330). 

Subfamily Calliphylloceratinae SPATH, 1 9 2 7 

Genus Ptycbopbylloceras SPATH, 1 9 2 7 

Involute, smooth shell with narrow cone-shaped umbilicus. Venter broadly rounded. Peristome with two 
lateral lappets and weakly formed dorsal sinus. Umbilicus margin covered by some radial internal ridges, those in 
the nucleus correspond to the constrictions. Venter crossed by 3 -8 labial ridges. 

Jurassic (Upper Bathonian) - Cretaccous (Berriasian - Valanginian). 

Ptycbopbylloceras ptycboicum ( Q U E N S T E D T , 1 8 4 5 ) 

Plate 2, fig. 7; Plate 5, fig. 6 

1845-1849 Ammonites ptycboicus Q U E N S T E D T , p. 219, pi. 17, fig. 12. 
1 8 6 8 Pbylloceras ptycboicum - Z I T T E L , p. 5 9 , pi. 4 , figs. 3 - 9 . 

1960 Ptycbopbylloceras ptycboicum - D R U S H C H I T S , p. 250, pi. 1, figs. 1, 2a, b. 

Involute, smooth shell with narrow conc-shapcd umbilicus. Venter of the young whorls is broadly rounded, 
and on the adult ones it is more narrow. At 40 mm diameter on the venter and ventro-lateral shoulders there occur 
5-6 labial ridges. 

C o m p a r i s o n : Differs from P. inordinatum T O U C A S by the absence of ribs between ridges. 

O c c u r r e n c e : Berriasian - Valanginian of Crimea, West Europe, North Afrika. 
M a t e r i a l : 3 specimens (15-16/330, 94/6). 

Suborder Lytoceratina H Y A T T , 1 8 8 9 

Superfamily Lytocerataceae N E U M A Y R , 1 8 7 5 

Family Lytoceratidae N E U M A Y R , 1 8 7 5 

Genus Biasaloceras D R U Z C Z I C , 1 9 5 3 

Evolute shell with spheric or oval whorl section, slowly increasing, little ovcrlappig or non-overlapping 
volutions. Ribs arc simple radial, crossing straight the venter. 

Lower Cretaccous (Berriasian - Barrcmian). 
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Biasaloceras liebigi ( O P P E L , 1 8 6 5 ) 

Plate 2, fig. 4 

1 8 6 5 Lytoceras liebigi O P P E L , p. 7 4 , pi. 9, figs. 5 , 6 ; pi. 1 0 . 

Shell is evolute with oval whorl scctin and broadly rounded venter. Single non-obvious constriction can be 
seen. Ribs arc very fine, dense, cross the venter. 

C o m p a r i s o n : Differs from B. subsequens (KARAK.) by the oval whorl section. 

O c c u r r e n c e : Berriasian of Crimea. 
M a t e r i a l : 1 specimen (11/330). 

Superfamily Tetragonitaceae H Y A T T , 1 9 0 0 

Family Protetragonitidae S P A T H , 1 9 2 7 

Genus Protetragonites H Y A T T , 1900 

Shell is semievolute with flattened flanks. Whorl scction varies from spherical to oval. Constrictions are 
seldom, accompanied by ridges and cross the venter straightly or with small curving. Sometimes shell is covercd 
by fine grouth lines. 

Berriasian - Aptian. 

Protetragonites tauricus ( K U L J I N S K A I A - V O R O N E T Z , 1 9 3 3 ) 

Plate 2, fig. 5 

1933 Lytoceras (Protetragonites) quadrisulcatum O R B . var. taurica K U L ' S H I N S K A Y A - V O R O N E T S , p. 21, pi. 2, figs. 9, 10, 14; pi. 6, fig. 7. 
1960 Protetragonites tauricus - D R U S H C H I T S , p. 259, pi. 6, figs. 4a, b; pi. 7, fig. 1 . 

Shell is semievolute with slowly increasing volutions. Whorl section is rounded rectangular, compressed when 
adult. Few constrictions (4 per the volution) are slightly curvcd forward on the venter. 

C o m p a r i s o n : Differs from P. quadrisulcatus ORB. by the more flattened shell, straight ridges with two 
constrictions on the backward and forward parts of the shell and ridges on the shell nucleus. 

O c c u r r e n c e : Berriasian of Crimea. 
M a t e r i a l : 2 specimens (12-13/330) . 

Family Gaudryceratidae SPATH, 1 9 2 7 

Genus Gaudryceras DE G R O S S O U V R E , 1894 

Early whorls arc evolute, depressed or compresses in scction; later whorls compressed and expanding more 
rapidly than earlier ones. Sculpture consists of lirae or thin, often fine ribs, flexuosus, branched or not, which may 
coarscn and be bunched on later whorls. Constrictions are not deep. 

Upper Albian - Maastrichtian. 

Gaudryceras kayei ( F O R B E S , 1 8 4 6 ) 

Plate 11, fig. 1 

1846 Ammonites kayei F O R B E S , p. 101, pi. 8, fig. 3 . 

1979 Vertebrites kayei - K E N N E D Y & K L I N G E R , p. 160, pi. 14, fig. 2; text-fig. 5. 
1992 Gaudryceras kayei - K E N N E D Y & H E N D E R S O N , p. 402, pi. 5, figs. 19-20, 24, 28-41 ; text-fig. 3 D . 
1993 Gaudryceras kayei - W A R D & KENNEDY, p. 17, figs. 17.11, 18.11, 18.12, 18.15. 

Shell is evolute. Umbilicus is 4 5 - 6 0 % of the shell diameter. Early whorls are depressed, their thickness is 1.5 
times more than their height. When the shell diameter is about 76 mm, the whorl height and thickness become 
equidimentional and venter becomcs more narrow, but convcx. Ornamentation is represented by thin sharp lirae 
with non-equal interspaces. On one whorl there occur up to 160 lirae arising from the umbilical seam. They are 
radial on the umbilical slope and prorsiradiate on the flanks, forming wide convexity bent forward on the venter. 
One whorl bears from 4 to 7 constrictions settled non-equidistantly. 
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C o m p a r i s o n : Differs from Gaudryceras varicostatum VAN H O E P E K by the variation of whorl width/ 
whorl height ratio in the adult stage. 

O c c u r r c n c c : Upper Campanian of Crimea. Santonian of Tunis. Santonian - Campanian of South Africa and Mexico. Santonian -
Maastrichtian of South India. Maastrichtian of Caucasus, Australia, Madagascar, Chile, California. 

M a t e r i a l : 2 s p e c i m e n s ( 5 4 / 3 3 0 , 5 / 1 2 9 4 4 ) . 

Genus Mesogaudryceras SPATH, 1927 

Shell is moderately evolute with compressed whorls from an early stage, showing a high egg-shaped section in 
the adult, with rather narrowly arched venter. Sculpture of lirae or fine ribs, sinuous and projected on the venter. 

Lower and Middle Cenomanian. 

Mesogaudryceras leptonema ( S H A R P E , 1 8 5 5 ) 

Plate 10, figs. 1 -2 

1 8 5 5 Ammonites leptonema S H A R P E , p. 3 2 , pi. 1 4 , fig. 3 . 

1 9 5 9 Gaudryceras sacya var. - N A J D I N , p. 1 7 8 , pi. 1 5 , figs. 4 - 6 . 
1984 Gaudryceras (Mesogaudryceras) leptonema - W R I C H T & KENNEDY, p. 5 1 , pi. 2 , fig. 8 ; text-figs. 3 A - M . 

1 9 8 7 Mesogaudryceras leptonema - T H O M F . I . , p. 1 0 , pi. 1 , figs. 1 , 5 , 1 2 ; pi. 2 , fig. 7 ; pi. 3 , fig. 1; pi. 4 , fig. 7 ; text-figs. 3 , 4 , 5 . 

Shell is moderately evolute. Early whorls (up to diameter 40 mm) are low, rounded. Subsequent whorls 
become high, compressed. Whorl section of the adult form is elongated oval with narrow rounded venter and 
flattened weakly convex flanks. Umbilical slope is almost vertical. Ribbing very thin (almost lirae) starting from 
umbilical seam. Near the umbilical margin ribs are bent backward, on the flanks they are flexuous, and on the 
venter they are directed forward. Young whorls bear up to 30 lirae per whorl, adult ones from 75 to 100. On one 
whorl there are from 6 to 15 ribs. 

C o m p a r i s o n : Differs from Mesogaudryceras raricostatus BALAN by the more dense ribbing. 

O c c u r r e n c e : Middle Cenomanian of Crimea, Kopetdag, Romania, Bavarian Alps, South-Hast France. Lower (?) or Middle 
Cenomanian of England and Greenland. 

M a t e r i a l : 3 specimens ( 4 4 - 4 5 / 3 3 0 , 1/12945). 

S u p c r f a m i l y H a p l o c c r a t a c c a c Z I T T E L , 1 8 8 4 

F a m i l y H a p l o c e r a t i d a e Z I T T E L , 1 8 8 4 

Genus Haploceras Z I T T E L , 1 8 8 7 

Shell is discoidal, semiinvolute, smooth with flattened flanks and wide from slightly to very convex venter. 
Peristome with a pair of lappets. 

Kimmeridgian - Barremian. 

Haploceras ex gr. elimatum ( O P P E L , 1 8 6 5 ) 

Plate 2, fig. 6 

Shell is semiinvolute, smooth with flattened flanks and wide weakly convex venter. The last whorl section is 
rectangular rounded, compressed. Umbilicus is moderately wide with abrupt umbilical wall. 

O c c u r r e n c e : Berriasian o f Crimea. 
M a t e r i a l : 1 specimen (14/330). 

Genus Neolissoceras SPATH, 1 9 2 3 

Shell is of moderate size, from semiinvolute to involute, discoidal, smooth with rounded rectangular whorl 
scction. Umbilicus is not deep, narrow. Umbilical slope inclined, low. 

Upper Jurassic - Lower Crctaccous (Ncocomian). 
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Neolissoceras grasianum ( D ' O R B I G N Y , 1 8 4 0 ) 

Plate 5, fig. 7 

1 8 4 C Ammonites grasianus D ' O R B I G N Y , p. 1 4 1 , pi. 4 4 . 

1 9 6 0 Haploceras grasianum - D R U S H C H I T S , p. 2 6 8 , pi. 1 3 , fig. 6 ; text-fig. 7 3 . 

1 9 7 7 Neolissoceras grasianum - FATMI , p. 263, pi. 1 , figs. 1 -2 . 
1987 Haploceras (Neolissoceras) grasianum - COMPANY, p. 97, pi. 2, figs. 1-9 ; pi. 18, fig. 1. 

Shell is involute with rounded rectangular whorl section and strongly flattened flanks. Umbilicus is narrow 
and shallow. Umbilical slope slightly inclined, umbilicus border rounded with flanks. 

C o m p a r i s o n : Differs from Neolissoceras subgrasianum ( D R U Z S C H . ) by more involute shell and more 
convcx venter. 

O c c u r r e n c e : Berriasian - Valanginian of Crimea, West Europe, North Africa, Madagascar, Centra! and South-East Asia. 
M a t e r i a l : 1 specimen (94/7). 

Superfamily Perisphinctaceac STEINMANN, 1 8 9 0 

Family Olcostephanidae H A U G , 1 9 1 0 

Subfamily Spiticeratinae SPATH, 1 9 2 4 

Genus Spiticeras U H L I G , 1903 

Shell is semievolute or evolute with oval whorl scction. About 2-5 ribs dircctcd adorally arise from the 
umbilical tubcrclcs, branched on the flanks and cross the venter. One volution bears from 2 to 4 sloping 
constrictions. 

Titonian - Berriasian. 

Spiticeras orientale ( K I L I A N , 1 9 1 0 ) 
Plate 3, fig. 2 

1 8 9 3 Holcostephanus theodosia - RKTCTXSKI, p. 4 5 , pi. 1 , fig. 1 9 ; pi. 2 , fig. 1. 

I 9 6 0 Spiticeras orientale - D R U S H C H I T S , p. 2 7 0 , pi. 1 4 , fig. 3 . 

Shell is evolute, inflated, open umbilicus and oval whorl section. Venter is narrowly rounded. One or two ribs 
branching in the middle of the flanks start from strong bullaes occurring near the umbilical shoulder (up to 20 per 
one whorl). Points of rib branching arc accompanicd by tubercles the most obvious on the early whorls. Secondary 
ribs have no tubercles. Ribs cross the venter without the reducing and with some bending adorally. One whorl 
bears one or two deep constrictions. 

C o m p a r i s o n : Differs from S. theodosia DF.SH. by the more swelling whorls and coarse sculpture not 
reduced on the flanks. 

O c c u r r e n c e : Berriasian of Crimea, West Europe (France), Bulgaria, Hungary. 
M a t e r i a l : 1 specimen (18/330). 

Spiticeras obliquelobatum ( U H L I G , 1 9 0 3 ) 
Plate 3, fig. 3 

1 9 0 3 Holcostephanus (Spiticeras) obliquelobatus U H I . I G , p. 1 2 2 , pi. 1 5 , fig. 3 . 

I 9 6 0 Spiticeras obliquelobatum - D R U S H C H I T S , p. 2 6 9 , pi. 1 4 , fig. 1 . 

Shell is semievolute with moderately wide umbilicus, slightly convex flanks and narrow rounded venter. 
Bullaes are densely settled near the umbilical area. About 3-5 bad shaped biplicatc ribs arise from these bullaes, 
increase at the venter and cross it without decreasing. Constrictions arc deep, slightly bent forcward on the venter 
and accompanied by two labial ridges. 

C o m p a r i s o n : Differs from S. orientale KIL. by the less coarsc sculpture, the smaller elongated umbilical 
tubercles and thin ribs. 

O c c u r r e n c e : Berriasian of Crimea, India. 
M a t e r i a l : 1 specimen (19/330). 
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Spiticeras multiforme D J A N E L I D Z E , 1 9 2 2 
Plate 3, fig. I 

1922 Spiticeras multiforme D J A N E L I D Z E , p. 143, pi. 7, fig. 3; pi. 15, figs. 1, 2; pi. 20, fig. 1; pi. 22, fig. 3. 

Shell is semievolute with broadly convex venter. Umbilical tubercles are small, dense. Bundles of biplicatc ribs 
(3-5 ribs in bundle) weakly elevated at the umbilicus and well shaped at the venter start from these tubercles. Ribs 
cross the venter with some bent forcward. One whorl bears 4 deep constrictions settled obliquely toward the 
ribbing. 

C o m p a r i s o n : Differs from S. bilobatum UHI.. by the narrower umbilicus, higher and vertical umbilical 
walls, more inflated whorl and numerous umbilical tubcrclcs. 

O c c u r r e n c e : Berriasian of Crimea. 
M a t e r i a l : 1 specimen (17/330). 

Subfamily Olcostephaninae H A U G , 1 9 1 0 

Genus Olcostepbanus N E U M A Y R , 1875 

Subgenus Olcostepbanus N E U M A Y R , 1 8 7 5 

Shell is semiinvolute, from middle-sized to large, with low and broadly rounded whorl section. Umbilicus is 
moderately narrow, deep, with high abrupt umbilical wall. Sculpture is represented by tri-eightplicatcd ribs 
branching on the umbilical shoulder to form elongated tubercles (bullaes) and by the constrictions. Ribs cross 
venter without weakening. 

Valanginian - Hautcrivian. 

Olcostepbanus (Olcostepbanus) cf. globosus SPATH, 1939 
Plate 5, fig. 5 

Middle-sized shell. Whorl scction is eliptical, its width is twice more than its height. Umbilicus is moderately 
narrow, deep with abrupt high umbilical wall. Sculpture consists of five-sixplicated thin ribs starting from the 
elongated umbilical tubcrclcs (bullaes) inclined in adoral direction (up to 10 per one whorl). Ribs lean slightly 
backward. On the only internal mould (being in our collection) there is preserved peristome with the high collar 
and preceding constriction. 

C o m p a r i s o n : This specimen due to ornamentation and involution is very close to holotypc of 
Olcostepbanus globosus, described by L. SPATH (SPATH 1939, pi. 5, figs. 3a, b) and discussed by G. AUTRAN 

(AUTRAN 1989, p. 35) as a macroconch of this spccics. From this point of view our specimen is a microconch. 

O c c u r r e n c e : Valanginian of Crimea, West Europe, Pakistan. 
M a t e r i a l : 1 specimen (94/5). 

Family Neocomitidae S A L F E L D , 1 9 2 1 

Subfamily Berriasellinae SPATH, 1 9 2 2 

Genus Dalmasiceras D J A N E L I D Z E , 1 9 2 2 

Shell is discoidal. Whorl scction is highly oval with flanks flat-parallel or slightly converging to the periphery. 
Venter shape varies from flattened to rounded. Ribs arc thin, dense on the early whorls, on the later ones they are 
bundled starting from umbilical tubercles. Ribs become smoother on the flanks and coarser on the venter. 
Sometimes ribs branch again near the lateral tubcrclcs. Body chamber with the lappets. 

Upper Titonian - Berriasian. 

Dalmasiceras crassicostatum ( D J A N E L I D Z E , 1 9 2 2 ) 

Plate 1, figs. 1 -3 

1922 Hoplites (Dalmasiceras) crassicostatum D J A N E L I D Z E , p. 273, pi. 13, fig. 4a, b. 
1960 Dalmasiceras crassicostatum - D R U S H C H I T S , p. 281, pi. 25, figs. 2, 3a, b. 



- 1 0 2 -

Shell is discoidal with the flattened flanks converging to the pcripherie. Whorl section is high trapezium with 
flattened venter. Umbilicus is relatively wide with abrupt umbilical wall. Flanks costated with thin ribs starting 
from near-umbilical tubercles and branching on the middle of flanks with bend foreward. Secondary ribs also 
occur. Ribs arc smoothed out on the flanks and strengthened near the venter; on the middle of the venter they are 
interrupted to form groove. Ribs were smoothed out with the age. Ribs of some specimens identified as 
Dalmasiceras aff. crassicostatum ( I ) J A N E I . I D Z E ) (Plate 1, figs. 4 - 5 ; Plate 2, figs. 1-2) start from the tubercles 
bundling in pairs and bifurcate on the middle of the flanks. On the venter ribs are smoothed out but not 
interrupted. Number of near-umbilical tubercles on the last whorl is about 20-23; they are small, rounded. 

C o m p a r i s o n : Differs from D. dalmasi Pier, by the enlarged size and coarser sculpture. 

O c c u r r c n c e : Berriasian of Crimea and France. 
M a t e r i a l : 9 specimens (1 -9 /330) . 

Dalmasiceras sp. 
Plate 2, fig. 3 

Specimen differs from all known specics of genus Dalmasiceras by large elongated far apart from each other 
near-umbilical tubcrclcs (up to 15 on the last whorl of the shell).The pair of ribs starts from every tubercle, every 
rib bifurcatc on the middle of the flanks. 

O c c u r r e n c e : Berriasian of Crimea. 
M a t e r i a l : 1 specimen (10/330). 

Genus Neocosmoceras B L A N C H E T , 1922 

Shell is from middle-sized to large with subrectangular or oval whorl scction. Ribs are coarse, widely spaced, 
with three rows of tubercles, often branched at lateral ones, interrupted on the venter. Ventral tubercles are the most 
developed ones; on the body chamber of some species they transform into inclined backward spines. 

Berriasian. 

Neocosmoceras sp. 
Plate 4, fig. 6 

1939 ?Neocosmoceras n. sp. indct. - M A Z E N O T , p. 188, pi. 31, fig. 8a, b. 

The only fragment of the body chamber is preserved. Based on its size the shell was very large (whorl height is 
59 mm, whorl width 43 mm, umbilicus diameter 92 mm). Whorl section is rectangular - oval. Flanks are sightly 
convex, ventral bending is smooth, but well-defined. Venter is narrow, convex. Umbilicus is wide with low, 
inclined walls and smooth umbilical shoulder. Sculpture consists of rare coarse radial ribs bearing three rows of 
tubcrclcs - umbilical, lateral and ventral ones. The lateral and ventral tubcrclcs arc the most developed. Ribs cross 
the venter straightly. More thin secondary ribs appear in some cases on the middle of flanks between primary ribs. 

C o m p a r i s o n : The shell dimensions are larger than ones of any known Neocosmoceras species and due to 
whorl scction shape, rough ribs bearing three rows of tubcrclcs it is similar to specimen described by M A Z E N O T 

( M A Z E N O T 1939, pi. 31, fig. 8), but differs from it by the abscncc of primary rib branching at the lateral tubercles. 

O c c u r r e n c e : Berriasian o f Crimea. 
M a t e r i a l : 1 specimen (24/330). 

Genus Euthymiceras G R I G O R I E V A , 1938 

Shell is semievolute, consists of slowly increasing whorls with rectangular or rcctangular-oval whorl sections. 
Three rows of tubcrclcs: near-umbilical, lateral, and tubercles of ventral shoulder. Coarse ribs bifurcate at the lateral 
tubcrclcs and cross the venter either with weakening or without it. 

Berriasian. 
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Euthymiceras (?) ex gr. euthymi ( P I C T E T , 1867) 
Plate 4, figs. 2 - 5 

Small shells with moderately low and moderately increasing whorls of medium width. Flanks are slightly 
convex, venter is narrow, flat. Whorl scction in general is trapezoidal. Umbilicus is moderately wide with low 
inclining slope. Sculpture consists of strong biplicate and simple primary ribs and secondary ribs and near-ventral 
tubercles. Primary ribs start from the umbilical slope and become stronger on the umbilical shoulder to form 
ridges. In the lower third or in the middle of the flanks some ribs branch in pairs. In the branching point they also 
form a ridge, or very rare a tubercle. Secondary ribs start from the different parts of the flanks. In the upper part 
of the flanks ribs form some bend forward and are ended on the ventral shoulder by the formation of distinct 
sharp tubcrclc. Near ventral tubercles appear on the early whorls and arc very distinct on the whorls with a 
diameter less than 10 mm. Lateral tubercles occur seldomly. Venter of the young whorls is smooth between those 
tubercles, the later whorls sometimes bear reduced ribs or ridges crossing the venter straightly. 

C o m p a r i s o n : Described spccics differs from specics E. euthymi ( P I C T E T ) ( 1 8 6 7 , p. 7 6 , pi. X I I I , fig. 3 ) by 
narrower umbilicus and presence of only one row of distinctive, ncar-vcntral tubcrclcs. 

O c c u r r e n c e : Berriasian of Crimea. 
M a t e r i a ) : 14 specimens (23/330, 1 -13/12943) . 

Genus Malbosiceras G R I G O R I E V A , 1938 

Shell with slowly increasing whorls and flattened flanks and relatively wide venter. Coarse ribs with two rows 
of large umbilical and lateral tubercles. Lateral tubercles give rise to bundle containing two or three ribs. Two or 
three secondary ribs without tubercles are settled between these bundles. 

Berriasian. 

Malbosiceras (?) sp. 
Plate 3, figs. 4 - 5 

Shell is very large. Whorls weakly increased, slightly compressed. Venter wide, flattened. Flanks are flat or 
slightly convcx. Umbilical slope low, inclined . Whorl section almost rectangular or slightly trapezoid. On the 
young whorls (D = 60-70 mm) ribs are dense, rather thin. Ribs are single, dichotomic with the branching on the 
middle'of the flanks and triplicate with two branchings - near the umbilical shoulder (or somewhat higher) and on 
the middle of the flanks. Umbilical and lateral nodes appear on the whorls with a diameter more than 100 mm. On 
the branched ribs nodes are settled on the points of branching. With age simple ribs starting from the umbilical 
shoulder are gradually disappearing, being substituted by short intcrcalatory ribs (up to 3 - 4 between two 
dichotomic ones). Adult whorls bear both long and short ribs, but with age long ones are disappearing and the 
only short ribs remain. On the body chambcr short ribs arc absent. Body chamber bears widely spaced pair of 
long simple ribs and one dichotomic rib. Ribs cross the venter being widely bent forward and without 
interruption (on the shell nucleus ribs are slightly reduccd on the venter middle). 

C o m p a r i s o n : Bad safety of specimens does not allow to make the precise genus definition. Differs from 
genus Mazenoticeras N I K O L O V , 1 9 6 6 by the later appcarancc of nodes and by short intcrcalatory ribs. 

O c c u r r e n c e : Berriasian of Crimea. 
M a t e r i a l : 7 specimens (20/330, 14 -19/12943) . 

Subfamily Ncocomitinae SALFELD, 1921 

Genus Tburmanniceras C O S S M A N N , 1901 

Shell is from semievolute to semiinvolute with trapezoid or rounded trapezoid whorl scction. Umbilicus is 
moderately narrow to deep, with abrupt narrow umbilical wall. Sharp umbilical border. Cyclic sculpture consists 
of simple, two-sixplicated and branched ribs, and rib bundles thickened in the branching points. Whorl bears 
some constrictions. Ribs arc ended on the ventral bend to form almost right angle with shell plane of symmetry 
and without crossing the venter. 

Lower Valanginian. 
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Tburmanniceras cf. pertransiens (SAYN, 1907) 
Plate 5, figs. 3 - 4 

Middle-sized, rarely large semiinvolute shell with subrectangular and slightly convex flanks or rectangular 
whorl section. Umbilicus is moderately narrow, not deep with narrow vertical umbilical wall and sharp umbilical 
shoulder. Cyclic sculpture consists of single, two-fourplicatcd, branched ribs and rib bundles, as well as 
constrictions. Constrictions are narrow, falcoid dividing cycles of ribs. Simple ribs are also falcoid and occur (one 
or two) in the beginning of the cycles of ribs on young and middle age whorls (up to D = 20-30 mm). Biplicated 
and branched ribs occur in the middle of the cycles (1-2 ribs per cycle). They are branched at the upper part of the 
flanks without node formation. Three-fourplicatc ribs branch in the middle of flanks and occur both in the cycle 
middle and end. All described types of ribs are united into the bundles with the bundle primaries conjunctcd on 
the umbilical shoulder. Bundles are prevailing in the end of cycles of ribs on the middle whorls (D = 20-30 mm) 
and cover whole cycles on the adult whorls (up to D = 80-90 mm). All ribs are ended on the ventral shoulder with 
formation of small tubercles settled down at the angle of 75-90° to plane of shell symmetry. The venter is 
flattened, slightly convex on young whorls. Ribbing of the later whorls (diameter more than 90-100 mm) is 
smoothed almost completely. 

C o m p a r i s o n : Kind of sculpture, deep constrictions, and involution of shell make these specimens to be 
similar to those of Tburmanniceras pertransiens valdrumensis (SAYN, 1 9 0 7 ) , but fragmentary material does not 
allow to give more precise identification. 

O c c u r r e n c e : Lower Valanginian, Thurmanniccras pertransiens Zone of Crimea, West Europe, North America. 
M a t e r i a l : 2 specimens (94/2 - 94/3) . 

Tburmanniceras sp. 
Plate 5, fig. 2 

The fragment of phragmocone of large semiinvolute shell with wide trapezoid whorl scction. Preserved cyclic 
sculpture is characteristic for all genus and consists of branched ribs, rib bundles, and constrictions. Weakly 
falcoid ribs branch in the upper third of the flanks and couple into the bundles on the umbilical shoulder. 
Boundles consist of two primary and five secondary ribs. Ribs arc ended on the venter with formation of small 
tubercle having angle 70° to plane of shell symmetry. Venter is slightly convcx. Constriction dividing rib bundles 
is narrow and shallow. 

C o m p a r i s o n : This specimen differs from Tburmanniceras pertransiens (SAYN) by the low wide whorl 
section; from the other representatives of this genus by the constrictions on the large whorls. 

O c c u r r c n c e : Lower Valanginian, Thurmanniccras pertransiens Zone o f Crimea. 
M a t e r i a l : 1 specimen (94/4). 

Genus Belbekiceras B A R A B O S C H K I N 1997 

Shell of middle size, semievolute with sixangular or rounded sixangular comprcssed whorl scction. Wide, 
shallow umbilicus with narrow umbilical wall. Sculpture is represented by simple, bi- or rarely triplicate ribs 
branched on the umbilical border and in the upper third of flanks. Points of branching and the ventral shoulder 
bear small sharpened nodes. Ribs do not cross the venter and are united into the cycles divided by shallow 
constrictions. 

S p e c i f i c c o m p o s i t i o n : Belbekiceras belbekii B A R A B O S C H K I N 1 9 9 7 . 

C o m p a r i s o n : Young whorls of genus are similar to ones of Berriasian Euthymiceras and Transcaspiites, 
but differ from them by the other type of cycles of ribs and ornaments of the adult whorls, which arc close to 
those of Valanginian Busnardoites and Calliptychoceras. From the latter this genus differs by the sculpture of 
middle whorls and synclinal settling of ventral nodes toward the plane of shell symmetry. 

Lower Valanginian of Crimea. 

Belbekiceras belbekii B A R A B O S C H K I N , 1 9 9 7 

Plate 5, fig. 1 

1997 Belbekiceras belbekii BARABOSCHKIN - in ARKADIEV, ATABEKIAN, BARABOSCHKIN et al., p. 117, pi. 37, fig. 1. 



- 1 0 5 -

H o l o t y p c (figured in this paper): PI. 5, fig. 1, N 94/1, Moscow State University Museum of Physical Geography. 
T y p e l o c a l i t y : Crimea, Belbek River, Sbrosovyi ravine. 
T y p e l e v e l : T h e Lower Valanginian, Thurmanniccras pertransiens Zone. 

Shell with high sixangular (up to rounded sixangular) whorl scction and flattened flanks. Wide, shallow 
umbilicus with low umbilical wall fluently transforming into lateral sides. Cyclic sculpture is represented by 
simple, bi- and triplicate ribs and weak constrictions dividing the cycles. Simple falcoid ribs slightly bent toward 
the aperture, thickest in the upper third of flanks. These ribs are settled in the beginning (after the constriction) and 
in the middle of the cycle mainly on the middle whorls. Biplicate ribs generally occur near the cyclc end, and on the 
middle whorls they branch in the upper third of the flanks to form small sharpened nodes. On the contrary, the ribs 
completing the cyclc branch on the umbilical shoulder with the formation of small swelling. This very type of 
biplicate ribs remains on the later whorls accompanied by triplicate ribs branched not only on umbilical shoulder, 
but also on the upper third of the flanks. All ribs do not cross the venter and are ended on the ventral shoulder with 
equidimensional slightly flattened tubercles settled at the angle of 45° to plane of shell symmetry. Half of the whorl 
bears up to three cycles containing four simple and two or three biplicate ribs. 

O c c u r r e n c e : Lower Valanginian of Crimea. 
M a t e r i a l : 1 specimen (94/1). 

Genus Pseudacantbodiscus B A R A B O S C H K I N , 1997 

Large semievolute shell with eight-angular whorl section. Moderately narrow umbilicus with abrupt umbilical 
wall. Sculpture consists of simple, biplicatc and branched ribs. Young whorls bear constrictions. Biplicate ribs 
branch on the upper third of flanks with big blunt tubercles on the points of branching and on the umbilical 
shoulder. Ribs do not cross the venter ending on the ventral shoulder by the low flat tubcrclcs settled at the obtuse 
angle to the plane of shell symmetry. 

S p e c i f i c c o m p o s i t i o n : Pseudacantbodiscus crymicus B A R A B O S C H K I N , 1 9 9 7 , P. subradiatum ( U H L I G , 

1 9 1 0 ) . 

C o m p a r i s o n : This genus is very similar to Karly Hautcrivian genus Acantbodiscus and recently has been 
identified to it ( N I K O L O V , 1 9 6 0 ) , but differs from the latter by more coarse sculpture of the young whorls bearing 
constrictions and by the obtuse angle of settling of dorsal tubcrclcs and coarsc ribs on large whorls. 

Lower Valanginian of Crimea, Valanginian of the Himalayas and Balkan (?) Mountains. 

Pseudacantbodiscus crymicus B A R A B O S C H K I N , 1 9 9 7 

Plate 5, figs. 8 - 9 

1997 Pseudacantbodiscus crymicus B A R A B O S C H K I N - in A R K A D I E V , A T A B E K I A N , B A R A B O S C H K I N et al., p. 118, pi. 38, figs. 1 -2 . 

H o I o t y p e (figured in this paper): PI. 5, fig. 8, N 94/8 , Moscow State University Museum of Physical Geography. 
T y p e l o c a l i t y : Crimea, Belbek River, Sbrosovyi ravine. 
T y p e l e v e l : T h e Lower Valanginian, Thurmanniccras pertransiens Zone. 

Shell with eightangular whorl section compressed at the later whorls. Moderately wide, not deep umbilicus 
with abrupt (up to vertical) high umbilical wall, fluently transforming into the flanks. Cyclic sculpture consists of 
simple, biplicatc and branched ribs and constrictions. Branched ribs are coarsc with branching on the upper third of 
flanks. Branches arc short, straight, bent forward. Branching points and umbilical shoulder bear elongated large 
blut flattened tubercle. All ribs arc ended on the ventral shoulder by the low tubercles with flattened sides. These 
tubercles arc settled at the angles 75-80° to the plane of shell symmetry. On the young whorls (D = 20-30 mm) 
cycles of ribs consist of one or two simple ribs (cyclc beginning) and 3 - 4 biplicate and branched ribs. Cycles arc 
divided by narrow, not deep constrictions. On the middle whorls (D = 30-60 mm) cycles are divided by wide 
shallow constrictions and consist of two pairs of biplicatc and branched ribs and one simple rib between them. On 
the later whorls (diameter more than 60-70 mm) ribbing is represented by the interchanging simple and branched 
ribs without lateral tubcrclcs. 

C o m p a r i s o n : Differs from Pseudacantbodiscus subradiatum ( U H L I G ) by the simple ribs and wide 
constrictions on the middle whorls and less angle of settling of ventral tubercles. 



- 1 0 6 -

O c c u r r e n c c : Lower Valanginian of Crimea. 
M a t e r i a l : 2 specimens (94/8 - 94/9) . 

Superfamily Desmocerataceae Z I T T E L , 1 8 9 5 

Family Desmoceratidae Z I T T E L , 1 8 9 5 

Subfamily Puzosiinae SPATH, 1 9 2 2 

Genus Anapuzosia M A T S U M O T O , 1 9 5 4 

Large or middle-sized discoidal, moderately involute shell. On the early and middle stages of growth 
sculpture consists of coarse, curved primary ribs starting from the umbilical border and crossing the venter with 
the bend forward. Adoral side of the primary ribs is accompanied by the constrictions. Interspaces are covered by 
numerous thin secondary ribs starting above the umbilical border and directed along the primary ones. Many of 
secondaries branch on the upper part of flanks. Secondaries and constrictions disappear on the last whorl, while 
the primaries become coarser and more numerous. 

Albian - Cenomanian (?). 

Anapuzosia naidini M A R C I N O W S K I , 1 9 7 7 

Plate 6, fig. 5 

1 9 7 7 Puzosia (Anapuzosia) naidini M A R C I N O W S K I , p. 4 1 , pi. 1 , text-figs. 1 - 2 . 

Shell large. Belbck spccimcn of this species with the diameter 140 mm is represented by nucleus of 
phragmoconc and fragment of body chamber. Body chamber of the holotype covers more than half of the last 
whorl. Shell with high oval phragmoconc whorl section, slightly convex flanks and narrow rounded venter. 
Umbilicus ( U / D = 3 0 - 3 9 % ) with low umbilical wall fluently transforming into the flanks. High body chambcr 
with almost parallel flanks and wide venter. On this stage of growth umbilical wall becomes vertical abruptly 
transforming into flanks. 

Sculpture safety of the Bclbckian spccimcn is not satisfactory. On the holotype it is represented by the 
primaries with constrictions and secondary branched ribs (8-14 between every pair of primaries). Primaries arise 
from the umbilical shoulder, secondaries on the lower parts of flanks. All ribs cross the venter being bending 
forward. Body chambcr bears the only primaries, constrictions and secondaries arc absent. 

C o m p a r i s o n : Differs from Anapuzosia grandis M A R C , by the highly increasing dimensions of the body 
chambcr whorl having almost parallel flanks and flat venter as well as wider umbilicus. 

O c c u r r e n c e : Upper Albian (upper part) of Crimea. 
M a t e r i a l : 1 specimen (30/330). 

Genus Puzosia BAYLF., 1878 

Large and middle-sized evolute shell with oval whorl section, slightly convex flanks and rounded venter. Not 
deep, moderately wide umbilicus with clear umbilical shoulder. Deep constrictions crescent-shaped on the flanks 
arc strongly bent forward on the venter. Thin, simple ribs. Ribbing on the body chamber is weak or absent at all. 

Albian - Turonian, sometimes Coniacian. 

Puzosia rnayoriana ( D ' O R B I G N Y , 1 8 4 1 ) 

Plate 6, figs. 1 - 4 

1 8 2 7 Ammonites planulatus - J . DE C . SOWERBY, p. 1 3 4 , pi. 5 7 0 , fig. 5 (non S C H L O T H E I M , 1 8 2 0 , p. 5 9 ) . 

1 8 4 1 Ammonites mayorianus D ' O R B I G N Y , p. 2 6 7 , pi. 7 9 , figs. 1 - 3 . 

1984 Puzosia (Puzosia) rnayoriana - W R I G H T & KENNEDY, p. 55, pi. 3, figs. 1, 2 , 4 , 6 , 9 - 12; pi. 4, figs. 1 ,2 , 5 -7 ; text-figs. 1 A, B , 2C, H , M, 
3 N - R , 4 A - E . 

1987 Puzosia (Puzosia) rnayoriana - C O O P E R & KENNEDY, p. 106, figs. 1 -7 , 9 - 1 0 . 
1990 Puzosia rnayoriana rnayoriana - MARCINOWSKI & W I E D M A N N , p. 55, pi. 5, fig. 5. 



- 1 0 7 -

All Bclbckian specimens are microconchs with sizes about 40 - 60 mm. Shells are moderately involute. Not 
deep umbilicus with abrupt umbilical wall and rounded umbilical shoulder. Slightly convex flanks, narrow 
rounded venter. One whorl bears 5 - 8 constrictions. From 8 to 15 thin simple ribs arc settled in the intcrconstriction 
spaces on the upper parts of the whorls and cross the venter with the appreciable bend forward. 

Macroconchs of large diameters (about 150-200 mm) are evolute with high rounded rectangular whorl 
section. One whorl bears from 4 to 6 constrictions with 18-32 thin sigmoid ribs settled down between every pair 
of constrictions. Ribs of macroconch as well as microconch ribs cover only the upper parts of the whorls. 
Constrictions arc deeper and winding, almost crescent. 

C o m p a r i s o n : Differs from P. subcorbarica M A T S , by more winding constrictions and ribs as well as more 
globular whorls. 

O c c u r r e n c e Upper Albian, Lower and lower part of Middle Cenomanian of Crimea; Upper Albian - Cenomanian of Caucasus, 
Mangyshlak, Europe, Africa, South India, New Guinea. 

M a t e r i a l : 12 specimens (25 -29 /330 , 6 -12/12944) . 

Subfamily Desmoceratinac Z I T T E L , 1 8 9 5 

Genus Desmoceras Z I T T E L , 1884 

Involute globular shell with low subsquare or suboval whorl section. Sculpture is represented by sigmoid 
ribs, with corresponding constrictions on the internal mould between which are dense weak ribs on the outer part 
of the flanks and venter. Some species have almost smooth shell. Characteristic feature of genus is the presence of 
dense and very thin striae. 

Upper Aptian - Turonian. 

Desmoceras inane ( S T O L I C Z K A , 1 8 6 5 ) 

Plate 9, fig. 2 

1865 Ammonites inanis S T O L I C Z K A , p. 121, pi. 59, fig. 13. 
1958 Desmoceras (Latidorsella) inane - A N D E R S O N , p. 2 1 5 , pi. 1 0 , fig. 3. 

No^ large, strongly involute shell with very narrow deep umbilicus and oval whorl section with narrow venter. 
The maximum width occurs near umbilical shoulder and equal to whorl height. Vertical umbilical wall with abrupt 
umbilical shoulder. The early whorls arc smooth. When the shell reaches the diameter 25 mm the rare constrictions 
occur, but Belbekian specimens do not have these sculptures due to bad safety. Constrictions are concave on the 
flanks and bent forward on the venter. 

C o m p a r i s o n : Differs from Desmoceras latidorsatum ( M I C H E L I N ) by the narrower umbilicus and 
narrower venter. 

O c c u r r e n c e : Upper Albian (upper part) of Crimea; Upper Albian - Cenomanian (?) of South India, South Africa and California. 
M a t e r i a l : 1 specimen (42/330). 

Desmoceras latidorsatum ( M I C H E L I N , 1 8 3 8 ) 

Plate 9, figs. 3 - 5 

1 8 3 8 Ammonites latidorsatus M I C H E L I N , p. 1 0 1 , pi. 1 2 , fig. 9 . 

1984 Desmoceras (Desmoceras) latidorsatum - W R I G H T & KENNEDY, p. 6 1 , pi. 3 , figs. 3 , 5, 7 , 8 , 13 ; text-figs. 2 B , I. 
199C Desmoceras (Desmoceras) latidorsatum - M A R C I N O W S K I & W I E D M A N N , p. 6 2 , pi. 7 , figs. 2 - 3 (with synonymy). 

Involute shell with narrow umbilicus. Abrupt, low umbilical wall. Globular whorls with different whorl 
sections. Some specimens have compressed whorl section, some of them depressed. Venter of all specimens is wide, 
slightly convex. Some specimens have constrictions and thin ribs ( 8 - 1 5 ribs between every pair of constrictions). 
Constrictions usually faleatc. 

C o m p a r i s o n : Differs from Desmoceras inane ( S T O L I C Z K A ) by the wider umbilicus and wide venter. 

O c c u r r c n c c : Upper Albian (upper part) of Crimea; Middle Albian - Upper Cenomanian of almost all the world. 
M a t e r i a l : 3 specimens (43/330. 2-3/12945V 
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Genus Desmophyllites SPATH, 1929 

Not large strongly involute shell with high or low oval or elipsoidal whorl section. Convex rounded venter. 
Falcoid constrictions are strongly bent forward and elevated on the venter. Shell is smooth or covered by thin 
growth lines. 

Santonian - Maastrichtian. 

Desmophyllites diphylloides ( F O R B E S , 1 8 4 6 ) 

Plate 12, fig. 1 

1 8 4 6 Ammonites diphylloides F O R B E S , p. 1 0 5 , pi. 8 , fig. 8 . 

1992 Desmophyllites diphylloides - KENNEDY & H E N D E R S O N , p. 4 0 5 , pi. 6 , figs. 1 -9 ; pi. 1 6 , figs. 1 - 3 , 7 - 8 ; pi. 1 7 , figs. 4 - 7 ; text-fig. 3 F . 

1993a Desmophyllites diphylloides - KENNEDY & C O B B A N , p. 1 2 0 , pi. 1, figs. 1 - 8 ; text-fig. 5 C . 

Shell with almost closed umbilicus. Vertical umbilical wall with clear rounded umbilical shoulder. Slightly 
convex flanks. Wide, convex venter. One whorl bears 6 -10 sinusoidal constrictions bent forward on the venter. 

C o m p a r i s o n : Differs from Desmophyllites larteti ( S E U N E S ) by lower and wider whorl sections and more 
narrow umbilicus. 

O c c u r r e n c e : Upper Campanian of Crimea; Campanian of southern Sakhalin; Santonian — Maastrichtian of South India, Australia, 
Japan, Africa, France, Alaska, British Columbia, California, Argentina; Maastrichtian of United Arab Emirates. 

M a t e r i a l : 1 specimen (57/330). 

Subfamily Hauericeratinae M A T S U M O T O , 1 9 3 8 

Genus Hauericeras DE G R O S S O U V R E , 1 8 9 4 

Discoidal cvolute shell with narrow high whorls. Very low vertical umbilical wall. Flattened or slightly 
convex flanks. Sharp venter bears keel. Usually shell is smooth, but some species have small tubercles or ribs on 
the upper parts of flanks. Well-shaped sinusoidal constrictions. Dimorphism is characteristic for this genus: both 
microconchs and macroconchs occur. 

Coniacian - Maastrichtian. 

Hauericeras fayoli DE G R O S S O U V R E , 1 8 9 4 

Plate 12, fig. 6 

1894 Hauericeras fayoli DE G R O S S O U V R E , p. 2 2 0 pars, pi. 2 7 , fig. 3 . 

1959 Hauericeras fayoli - N A J D I N , p. 191, pi. 16, fig. 3 . 

1 9 9 3 Hauericeras fayoli - H A N C O C K & KENNEDY, p. 1 5 5 , pi. 1 , figs. 1 , 2 . 

Strongly evolutc shell. Umbilicus width is 45 - 48 % of shell diameter. Lanceolate whorl section. Low and 
vertical umbilical wall. Umbilical shoulder sharp. Flattened inner and convergent outer flanks. Acute venter with 
the low keel. From 4 to 5 strongly simusoidal constrictions per one whorl are becoming weaker with the shell 
increasing. 

C o m p a r i s o n : Differs from Hauericeras sulcatum ( K N E R ) by more evolute shell, lower whorls bearing less 
numbers of constrictions. 

O c c u r r e n c e : Uppermost Campanian of Crimea; Uppermost Campanian or Lowermost Maastrichtian of South France; Upper 
Campanian of Austria, Slovakia, Bulgaria, Hungary; Lower Maastrichtian (?) of Madagascar. 

M a t e r i a l : 1 specimen (20/12943). 

Hauericeras sulcatum ( K N E R , 1 8 4 8 ) 

Plate 12, fig. 7 

1 8 4 8 Ammonites sulcatus K N E R , p. 8 , pi. 1 , fig. 3. 
1 9 5 1 Hauericeras sulcatum - MIKHAYLOV, p. 7 9 , pi. 1 1 , fig. 4 9 ; pi. 1 2 , fig. 5 1 . 

1 9 5 9 Hauericeras sulcatum - N A J D I N , p. 1 9 0 , pi. 1 4 , figs. 1 , 2 . 

1 9 8 7 Hauericeras sulcatum - K E N N E D Y & SUMMF.SBERCER, p. 2 7 , pi. 1, figs. 1 - 7 ; pi. 1 3 , fig. 2 . 
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Flattened evolute shell. Umbilicus width is about 3 7 - 3 9 % of shell diameter. High acute whorl section. Very 
narrow, vertical umbilical wall with sharply rounded umbilical shoulder. Flattened flanks. Venter is very narrow, 
acute with high keel. One whorl usually bears 7 -8 indistinct constrictions of fluently curved shape. 

C o m p a r i s o n : Differs from Hauericeras fayoli DE G R O S S O U V R E by more narrow umbilicus, higher and 
more flattened whorl section, and larger number of constrictions per one whorl as well as by the characteristic 
concavity of the constrictions. 

O c c u r r c n c e : Lower Maastrichtian of Crimea, Caucasus, Kopetdag, West Ukraine, Poland Bulgaria, Alps. 
M a t e r i a l : 5 specimens (60/330, 55/8304, 4 - 5 / 1 2 9 4 5 , 13/12944). 

Family Kossmaticcratidae S P A T H , 1 9 2 2 

Subfamily Kossmaticeratinae SPATH, 1 9 2 2 

Genus Pseudokossmaticeras SPATH, 1922 

Evolute shell with high oval or up to round whorl section. Skulptur consists of primary and secondary ribs 
crossing the venter without interruption as well as weak umbilical tubercles and sometimes constrictions. 

Upper part of Upper Campanian (?) - Maastrichtian. 

Pseuciokossmaticeras galicianum (FAVRE, 1 8 6 9 ) 

Plate 15, figs. 2 - 4 

1S69 Ammonites galicianus FAVRE, p. 16, pi. 3, figs. 5, 6. 
1951 Pseudokossmaticeras cf. galicianum - M I K H A I L O V , p. 7 8 , pi. 7 , fig. 3 8 . 

1 9 7 0 Pseudokossmaticeras cf. galicianum - ATABEKIAN & H A K O B I A N , p. 3 6 , pi. I , fig. 4 . 

1991 Pseudokossmaticeras galicianum - K E N N E D Y & S U M M E S B E R G E R , p. 94, pi. 1, figs. 1 - 6 . 
1 9 9 3 Pseudokossmaticeras tercense - H A N C O C K & K E N N E D Y , p. 157 (part), pi. 8 , figs. 1 - 6 . 

1993b Pseudokossmaticeras galicianum - K E N N E D Y & C O B B A N , p. 411, fig. 5, 21. 

Evolute shell. Umbilicus width is about 3 7 - 3 8 % of shell diameter. Oval whorl scction with the height larger 
than its width. Rarely height is almost equal to width. Umbilical wall is smooth, almost vertical with abrupt but 
rounded umbilical border. Slightly convcx flanks convergent to rounded venter. Small sharpened tubercles are 
settled on the umbilical border. Simple, rarely biplicatc primaries start from these tubercles. Space between primary 
ribs sometimes is covered by secondaries. Latter can arise at the different parts of the flanks. So, near the umbilical 
shoulder there are counted 20-24 ribs and at the venter about 40-50 ones. Ribs cross the venter without weakening. 
Umbilical tubercle dimensions, size of ribs and width of interspaces are increasing on the body chamber. 
Sometimes very weak non-equidistant constrictions occur. 

C o m p a r i s o n : Differs from Pseudokossmaticeras tercense ( S E U N E S ) by the ribbing (absence of triplicate 
ribs). 

O c c u r r e n c e : Lower Maastrichtian of Crimea, Caucasus, Kopetdag, West Ukraine, Poland, Bulgaria, Alps, South-West France and 
North America. 

M a t e r i a l : 5 specimens (68/330, 14-15/12944, 6/12945, 2/12946). 

Family Pachydiscidae SPATH, 1 9 2 2 

Genus Tongoboryceras H O U S A , 1967 

Shell not large, moderately involute, globular, with low wide rounded whorl section. Young whorls bear the 
only deep constrictions strongly bent forward on the venter. Subsequent whorls arc covered by constrictions and 
thick strong flexuous ribs (primaries and secondaries), sometimes biplicated. Primaries arise from the umbilical 
shoulder sometimes bearing very weak, hardly visible umbilical bullae. 

Turonian - Coniacian. 
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Tongoboryceras rhodanicum ( R O M A N & M A Z E R A N , 1 9 1 3 ) 

Plate 10, figs. 8 -11 

1913 Pacbydiscus rhodanicus R O M A N & M A Z E R A N , p. 18, pi. 1, figs. 10a, 10b. 
1979 Tongoboryceras rhodanicum - W R I G H T , p. 316, pi. 6, figs. 1, 7. 
1 9 8 7 Tongoboryceras cf. rhodanicum - IMMF.L, p. 9 3 , pi. 9 , fig. 6 . 

Shell subglobular, involute. Cone-shaped deep umbilicus with abrupt umbilical wall joined the flanks without 
the shoulder. Whorls are strongly depressed. Venter is wide, rounded. Up to diameter 35 mm, the shell is smooth 
bearing the only deep constrictions bent adorally (5-9 constrictions per one volution). Primary and secondary ribs 
appear on the adult stage of growth. Primaries start from the umbilical border, sometimes from very weak umbilical 
bullae and pass along the constrictions. From 3 to 5 secondaries are usually settled between the pair of primaries. 
All ribs are bent adorally on the venter. Sometimes at the ventrolateral margin secondaries branch in pair of ribs 
with the thickness equal to that of the primaries. 

C o m p a r i s o n : Described spccies differs from the closest species Tongoboryceras tongoboryense (COL-
LIGNON) by the lower whorls, deeper constrictions and less curving, almost straight coarscr ribs. 

O c c u r r e n c e : Upper Turonian of Crimea, Kopetdag, South Armenia, France, England, Germany, Austria. 
M a t e r i a l : 12 specimens (50-52/330 , 7 - 9 / 1 2 9 4 5 , 16-21/12944) . 

Genus Eupachydiscus SPATH, 1922 

Middle-sized or large shell, moderately involute. The early whorl section is low and inflated. Later the height 
increases more rapidly than the width. On the adult whorls the height often exceeds the width. Sculpture consists 
of ribs crossing the venter without interrupting and weak umbilical tubercles. On the adult whorls ribs become 
thicker and umbilical tubercles weaker and then disappear. 

Coniacian - Campanian. 

Eupachydiscus cf. sayni (DE G R O S S O U V R E , 1894) 
Plate 10, fig. 12 

1 8 9 4 Pacbydiscus sayni DE G R O S S O U V R E , p. 1 8 1 , pi. 2 9 , fig. 2. 
1988 Eupachydiscus sayni - T H O M E L , p. 46, pi. 7 , fig. 1. 

• Shell discoidal, moderately involute. Umbilicus width is about 2 7 - 3 0 % of shell diameter. Whorl scction oval, 
compressed. Sculpture consists of primary and secondary ribs. The former start from umbilical wall and transform 
into elevated elongated tubercles on the umbilical shoulder. On the flanks ribs are slightly bent forward. 
Secondaries arise at the different levels at the lower parts of the flanks (up to 3 secondaries between the pair of 
primaries). All ribs cross the venter being bent adorally. On the venter from 40 to 50 ribs occur per whorl. 

C o m p a r i s o n : Differs from Eupachydiscus levyi (DE G R O S S O U V R E ) generally by less dimensions. 

O c c u r r e n c c : Upper Santonian of Crimea; Santonian of South-East France, Rumania, Bulgaria. 
M a t e r i a l : 1 spccimcn (53/330). 

Eupachydiscus levyi ( D E G R O S S O U V R E , 1 8 9 4 ) 

Plate 11, figs. 3 - 5 

1 8 9 4 Pacbydiscus levyi DE G R O S S O U V R E , p. 1 7 8 , pi. 2 1 ; pi. 30, figs. 1 , 2 . 

1 9 8 8 Eupachydiscus levyi - T H O M E L , p. 3 9 , pi. 8 , fig. 2 ; pi. 9 , figs. 2 , 3 , 4 ; pi. 11, figs. 1 , 2 ; pi. 1 2 , 1 3 , 1 4 , 1 5 , 1 6 ; pi. 1 7 , fig. 1; pi. 2 0 ; text-fig. 
21. 

1994 Eupachydiscus levyi - W I E D M A N N , p. 236, pi. 43, figs. 8, 9. 

Shell large, moderately involute, with high oval whorl section. Umbilicus width on the different stages of 
growth is from 27 to 32 % of shell diameter. Sculpture is represented by primary and secondary ribs and weak 
umbilical bullae, settled on the primaries. From 1 to 3 secondaries arising at the different levels of the flanks occur 
between the primaries. Ribs are slightly bent adorally on the flanks and strongly on the venter. On the body 
chamber primaries bccomc coarscr, umbilical nodes disappear and secondaries become weaker being completely 
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gone near the peristome. One volution bears about 1 4 - 1 5 , rarely from 1 0 to 2 0 primaries. According to the shell 
growth the total number of ribs declines from 42 to 30 per one whorl and to 26 ones on the body chamber. 

C o m p a r i s o n : Differs from the other species of Eupachydiscus genus by higher whorl sections. 

O c c u r r c n c c : Lower Campanian of Crimea, Caucasus, Kopetdag, Poland, France, Netherlands, Spain. 
M a t e r i a l : I I specimens (56/330, 2/8304, 6 - 7 / 8 3 0 4 , 61/8304, 10/10840, 10-14/12945). 

Genus Pachydiscus Z I T T E L , 1884 

Shell of large and middle sizes, moderately involute with high or low oval whorl section. Sculpture consists of 
primary and secondary ribs and umbilical bullae or not. 

Campanian - Maastrichtian. 

Pachydiscus haldemsis ( S C H L U T E R , 1 8 6 7 ) 

Plate 13, figs. 1 -3 

1867 Ammonites haldemsis S C H L U T E R , p. 1 9 , pi. 3 , fig. 1 . 

1894 Pachydiscus koeneni - DE G R O S S O U V R E , p. 1 7 8 . 

1974 Menuites ambiguus - N A J D I N , p. 1 8 2 , pi. 6 3 , fig. 2 . 

1986 Pachydiscus (Pachydiscus) haldemsis - KENNEDY, p. 43, pi. 4, figs. 1 -3 ; pi. 5, figs. 7 - 14 ; text-fig. 11A-1), F, G; text-fig. 17. 

This species is found to possess the dimorphism. Microconchs when adult have a diameter of about 1 0 0 - 1 1 0 

mm, while the macroconchs of about 3 3 0 - 3 5 0 mm. On the early stages of growth shell is moderately evolute. 
Umbilicus width is about 3 0 % of the shell diameter. Whorl section is high oval. When the shell diameter is 35 mm, 
the volution bears 16 weak umbilical bullae. Every bullae gives rise to one narrow primary rib, disappearing on the 
venter. Microconchs having a diameter more than 40 mm at the end of the ribs bear sharp ventrolateral clavi which 
are connected to each other through the venter by a feeble transverse rib. First and then second secondary ribs 
appear between the primaries, pass through the flanks and disappear on the venter. Ventrolateral clavi occur only 
on the middle stage of shell growth and disappear when its diameter reaches 60 mm. From this stage the ribbing 
frequency is increasing according to shell growth. On the body chamber there are found 3 5 - 3 8 ribs; 1 6 - 1 9 ones 
among them are primaries. Macroconchs do not bear ventrolateral clavi. One or two primaries arise from the 
narrow umbilical bullae, between them there arc settled one or two secondaries starting from the different parts of 
the flanks. All ribs pass through the venter with the distinct bend forward. The number of primaries is not more 
than 2 0 - 2 3 per one volution, the total rib number is about 6 0 per one whorl. Near the peristome the secondaries are 
absent. 

C o m p a r i s o n : Microconchs of this species differ from Pachydiscus oldhami ( S H ARPE) by coarser ribbing 
which is present also on the adult stage. 

O c c u r r e n c e : Upper Campanian of Crimea, Caucasus, Donbass, Kopetdag, Poland, France, Germany, Sweden, Northern 
Ireland (?). 

M a t e r i a l : 9 specimens (61 -64 /330 , 15-18/12945, 56/8304). 

Pachydiscus epiplectus ( R E D T E N B A C H E R , 1 8 7 3 ) 

Plate 14, fig. 3 

1 8 7 3 Ammonites epiplectus RF.DTF.NBACHER, p. 1 2 1 , pi. 2 8 , fig. 1 . 

1951 Pachydiscus colligatus - M I K H A I L O V , p. 5 6 , pi. 5 , figs. 2 9 - 3 0 (non pi. 5 , fig. 2 8 ; text-fig. 2 0 ( = P. sersensis ATAB. & H A K O B . ) ) . 

1 9 8 6 Pachydiscus (Pachydiscus) epiplectus - KENNEDY & SUMMESBERGF.R, p. 1 9 2 , pi. 6 , figs. 3 , 4 ; pi. 7 , figs. 1 , 2 ; pi. 8 , figs. 1, 2 ; pi. 9 ; pi. 1 0 , 

figs. 1 -3 ; pi. 11, figs. 1 - 4 ; pi. 12; pi. 13, figs. 1 -3 ; text-figs. 5 C , D. 
1993 Pachydiscus (Pachydiscus) epiplectus - H A N C O C K & KENNEDY, p. 160, pi. 11, figs. 1 - 4 ; pi. 14, figs. 1, 5; pi. 15, figs. 13, 14. 
1993 Pachydiscus (Pachydiscus) epiplectus - W A R D & KENNEDY, p. 3S, figs. 28.4, 28.5, 30.5, 35.1, 35.2, 35.4, 40.4. 

Shell flattened, involute, with oval whorl section. The largest width of the whorl is near umbilical shoulder. 
Umbilical wall and umbilical shoulder rounded. Slightly convex flanks. Wide, convex venter (pictured specimen 
no. 6 6 / 3 3 0 is deformed). Sculpture consists of primary and secondary ribs and weak umbilical bullae. Simple 
primary ribs or pair of primaries start from the umbilical shoulder (sometimes from umbilical bullae). Secondaries 


