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Zysammendassyng

54 Ammomiten-Arien aus Kreidelagerungen der sudwestlichem Krim werdenm beschricben und abgebildet. Aufgrund der mecuen
Ammoniten-Funde aus dem friiherem Valanginium wird das stratigraphische Schema dor Umterkreide, besonders des Berriasiums und des
Valanginiums, revidiert. Eine ausfiihrliche Beschreibung des Umtervalangium-Prafils und auch des komibiinierten Profils der Kreideablage-

rungen im Beckenm des Belbek-Flusses wird durchgefiihre.

Schiiissel wdrter: Ammoniten — Kreide ~ Krim — Stratigraphic.

Summary

54 species of ammamites occurring in the Cretaccows depasits of South-Wiest Crriimea are described and figured. The swratigraphical
scheme of the Lower Cretaccous depasits, particularly the Berriasian and Valangimian stages, is revised according to the new finds of
ammonites. The section of the Lower Valanginian is given in details, as well as a total section of the Ciretaceous deposits in the River Belbek

Basin.
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Introductiom

Marine Cretaccous deposits are widespread on the Craimean 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. Ammomites play the most important role in
subdividing the sediments into stages and zomes. Several publications are devoted to the Crrinnean ammanites. The
most capacious among them are “The Lower Cretaceous sediments of Crimea and fauna occurring in them”
(Kornvkasn 1907), “Lower Cretaceous ammonites of the Crimea and North Caucasus” (DRusmomnms 1956),
“Atlas of the Lower Cretaccous fauna of North Caucasus and Crimea” (1960), “Atlhas of the Upper Cretaceous
fauna of North Caucasus and Crimea™ (1959). These publications became bibliographical rarities and do not
reflect the contermporal knowledge about Cretaceous depasits of Crimmea 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 Mascow State Umiversity (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 thase of the Berriasian and the Valanginian, was not carried 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 Hauterivian, the Upper Albian, and some of the Upper Cretaccous stages.

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

This publication bases mainly on collections of ammonites made by students and teachers of the St.-
Petersburg Mining Institute for practical training. Moreower, additiomal materials came from collections of A. A.
Arasexiar (Armenia, North Caucasus, and West Kopetdag), N. I. Karaxast (Crimea), K. N. Parrencowrs and
V. T. Haxomman (Armenia), V.P. Rescarmen and N. A.Tur (North Caucasus), and V. M. Nerabpsxko and V.G.
Kurkusetmy {Crimea).

Due to the great volume of material, ammonite species are here described briefly; lobe lines are not described
and not figured. The authors agree with the system of the Ammomaiiza propased by C. W. WrigsT (1981).
Berriasian and Hautorivian ammonmites are described by T. N. Bowpwwowa and V. V. Amxapmw, Lower
Valanginian ones by E. Yu. Barasostxmv, Upper Albian and Upper Cretaceous ones by A. A. ATABEKIAN.

Text-fig. 1. Map of the Crimzan peninsuid.



- 88 -

The other fossils have been identified by the following specialists: belemnites: G. Ya. Kmwmusours (SPGU),
bivalves: T.Nl. Boxipwwowva (VSEGEIL) and A. A. Yaxussrva (VSEGIEID), gastropodes: M. A. Goicovivova (MGU)
and A.Il. Komomxowv (VSEGEIL), brachiopades: S.V. Losworsva (VSEGED) and M.V, Tirrova (VSEGEN), coralls: 1.
Yu. Bugrova (SPGU), cchinoids: N. A. Twr (VSEGED), and crinoids: V. G. Kumwssim (St.-Petersburg
Palacontolegiicall 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 Cemtral Scicntific-Restarcdh Geological Exploration Museum (CNIGR
Museum) under number 9431, 8104, 8304, 3962, 10840, 12943, 12944, 12945 and 12946, and by the Museum of
the Moscow State University under number 94.

The majority of the photes is made by B.S. Poeresor (SPGU) and by the photolabaratanires of VSEGE] and
MGU. Translation of the manuscript was made by T. Yu. NikoLAENKO.

Stratigraphy

The River Belbek Basin is part of the north-west wing of the Kachinskoe anticlimal 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 Cretaceous and Paleogene sediments. In the River Belbek Basin, Lower Jurassic
deposits are only represented by fossiliferous two- or three-compomnent terrigenows flysh deposits. Cretaceous
and Palcogene rocks overlie these deposits with a structural unconformity to form a sloping monedlymall dipping
10-15° NW.

The stratigraphy of the Cretaceous deposits of the River Belbck Basin has beem worked out by many
researchers (Drussomims & Yanim 1958; Gowmaomik et al. 1975; Boxmnwivow et al. 1981; Keavsow & SHALIMOV
1978, 1982; Kwixusmm 1981, 1985). The most detailed description of the Cretaceous deposiits in the north-west
part of the Kachinskoe Rise is given in the work of the geological staff of the Moscow State Unmiiversity edited by
©. A. MazarovicH & V.S, Mucerv (1989).

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, Hauterivian, and Albian are described here separately (Text-fig. 3).

Berriasian stage

Berriasian deposits overlie Lower Jurassic ones with a sharp structural unconformiiyy. It is a transgressive
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 ocour. Conglonmirs are reddish-grey and greyish-
brown. The pebbles are badly to moderately rounded and unsorted. They mainly comsist of quartz, dark-coloured
sandstones and siltstones. Cement consists of sand and clay. In the upper part of the sectiom there occur lenses of
yellow coarse sandstones of a thickness up to 3 m among the conglomemrates. Fessils are extremely rare in the
conglomeiates. According to data presented by A. G. Kwnwisowv (Kravisov & Swavmov 1982) remains of the
bivalve Myepitsetlla loczvinson-lhssingi: (Remne.) were found in the cement of the conglomriairs in the Orekhovy
ravine. [n the cement of the conglomrrates exposed in the Belbek river-bed 200 m upstream from the mouth of the
Ullyamowski ravine the coral Axesmilliz kody: (Ane. p'Oss) (identified by 1. Yu. Buemown) was found. Near the
village of Gollubinka (MrzarovicH et al. 1989) the foraminifera Hsedlediing eara@lia eava@lla (Rowwm) were
feund. All these ferms are not restricted te the Bewriasian conglonrimirs. The thickness of the eonglonrimairs Is 30
te 40 m.

The upper part of the section can be subdivided in: 1) the sandstones interbedded with limy sandstomes and
limestones, 2) carbomates, and 3) quartzosc conglomerates.
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Text-fig. 2. Geologjical map of the middle reaches of the Belbek Riwer. Scale 1 : 50,000.

1 - LowerPalcogene, Danian stage; 2 - Maastrichtian stage, upper substage; 3 - Campanian stage and Maastrichtian stage, lower substage;
4 - Santonian stage; 5 — Turonian stage, middle substage and Caoriagian stage; 6 — Camamuniain stage and Turonian stage, lower subsiage;
7 - Albian stage, upper substage and Cenonvumnian stage, lower substage; 8 — Aptian stage; 9 ~ Barremian siage; 10 ~ Hauverivian stage, upper
substage; 11 ~ Valanginian stage, lower substage; 12 ~ Berriasian stage; 13 — Upiper Triastic ~ [.ower Jurassie (faviieheskaya series); 14 - siraia
of siliceous limestones; 15 - strata of glaueonite sandstones; 16 ~ geelegicall Bowndarks (3 ~ proved, b - suppesed); 17 - faulis (a = praved,
b - suppesed); 18 - aiiliude (sirike and angle of dip); 19 — pesiilon of SPGGH eamp.

The first section is represented by grey and greenish-grey fine-grained sandstomes and by grey detrital, often
oncolitic limestones. In the area of the village Solnechnosel’e the essential part of this unit comsists of sandy
oncolitic limestones. A great amount of various fossils has been found here: ammonmites — Dilahmssiceras
crassistaanm (Dps.), Biassikereyas Tibggs (Orman), Flpjksreyas ex gr. elimumm (Onrmeen), Buhbpisgiaeras (?) ex gr.
ewtthynini (Prete), Mallbusiceras (?) sp., Prattmgopitentes tasidens (Kwwy-Vow), Spifiserous ontatalele (KIL.),
5. mulifforme Dipan., Neeowvsseveeras sp. and others; bivalves ~ Geviillieria allkuiidiensis (M), Gawvillidla
anegps Dasm., Provodiedia spiaeidfdea (Fows)), Cuclbhiea gibbelidis Liww., Sphaera bibeksiasis YANIN,
Aviiggiilima dubssiesisis Pier. & Cawr. and others; brachiopeds — Bdlbebella aiigplehoisis Moiss., B. mnedbilis
LomaTscH., B. mior Lomatsen., and others; gastropods — Anpplidioipira eosimanni (PoEL), Jewdidliella sp.,
Sewnii badbalhepeiisis Peev. and others; belemmites ~ Puvelidia lita (Bisiww); eehinoids — Pygiivivs rpifatitns AG. and
others. Index ammonies define Berriasian age of these strata. Their thickmess s 12 te 15 m.

Carbomate beds include some distinctive members (from bottom to top): a) onceliitic limestone member, b)
member of bioclastic limestones, c) member of bioherm limestones. The mest complete sections can be found on
the southern slope of Mt. Voskhod near the village of Solnechnosel’= and in the Kabamii ravine.
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Textfig. 3. Total stratigraphical section of the Cretaccous sediments in the
Belbek River Basin.

1L - Lower Paleogene, Danian stage; 2 ~ Maastrichtian stage, upper substage;
3 -~ Campamian stage and Maastrichtian stage, lower substage; 4 — Santonian
stage; 5 — Turomian stage, middle substage and Caritziian stage; 6 — Cenomanian
stage and Turonian stage, lower substage; 7 — Albian stage, upper substage and
Cemoneiniam stage, lower substage; 8 ~ Hauteriviam stage, upper substage;
9 - Valanginian stage, lower substage; 10 ~ Berriagian stage; 11 ~ Upper Triassic
= Lewer Juwrassie (tavrleReskaya seres); 12 — limestones; 13 - elay limestones;
14 = silleeous limestones; 15 - Bieelastie limestanes; 16 ~ ancolite limesiones;
17 ~ bisherm limestenes; 18 — oncefite sandy limestenes; 19 — marlstanes;
20 - elays; 21 - argillites; 22 - aleuralites; 23 - sandsienes; 24 - lime sandsioney;
25 - platesnite sandstones; 28 - lime glatesnite sandstones; 37 - quarz
CORGIMTAL; 28 - PRIyMIEHE CORBICRRANGY; 29 - comcrehiony Bf ERes;
38 - Stratigraphic URESRIBYMILY; 31 = StRUEHIRAN YRESRIBFMILY:



- 91 -

The massive oncolitic and wcll-bedded 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, bryozeans, and algae.

Bioherm limestones usually comtain moderately large bodies of bioherms (up to 3- 5 m high and 4 m Jong).
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 bioheem the following corals have been determined:
Thanmaxsea mamwielerata Toww., Dernvsihilia creesiiaa Tomw., Phropppiflia greita Buerowa sp. nov. Other
organisms living on the reef arc: the brachiopods Weteitinyriais maissecvi (WeBeR), Tewsbatalichioipsis qmudita
SMmIrN.; the crinoids Fevbaimierinxs habetit; (DE Lo in Prct.); the echinoids Bakeaddidisris mereesi (ConTr.). The
intermounds between bioherms arc filled with bioclastic limestomes with fragments of corals and algae,
brachiopod shells, fragments of crinoid stems and echinoid spines. In seme areas, for example in the
Hydrogeological ravine (basin of the River Kacha), gasiropod limesiones oecur, which eontain Psasdigiidessoma
sp., Triptysiss betlibiceinsis Foent, Upeha muveviniitata Peet.

The complex of fossils from the carbonate unit also includes a number of corals: Cyatvbipbora almae Kusm.,,
Dwwwpgphoeoinia alpma (Komy), Styllosmilidia alfima Koy, Stylinna regullaris From., Theosmitidia tadderi Koy,
Hiticocormia varnabibieis EvaLLon, Dimoiphtseeaea fiagiompopha Kwswm., Dinooppdhaeezea bunidebreissis Kwsw. and
others.

The carbonate beds do not comtain 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 Mits. (Rifovaya). These strata are
made up of small and middie finely rounded pebbles and quartz. Sometimes layers and lenses of gravelstones 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

Lower sulbstage

This subdivision comsists of 12.5 m yellowish-grey to brown oncolitic and sandy limestones with gravel
recently described as “pudding” limestones (Kmuavrsov & SHavLmov 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 Hydrogeologicall ravine.

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

In the lower part of the limestone section A. 6. Kmavrsowv has found Amgplitafoste sulsimmateea (LEvm.), which
is characteristic both for the Valanginian and the Hauterivian of Crimea. T. M. Smmwsowa has identified the
brachiopods Tertbatatichoipsis quesibiata Smvrn., Zeiltewna bekksaoreissis Svarn., Didtyptinsiis picdete; Ssurn. and
Sympthyptiniryris yeildosisis keipmutersissis (Maoiss.) here. T. M. Smimwowa has considered the above mentioned fossils to
indicate a Valanginian age.

Belemnites (identified by N. K. Gayrw) are represented by the following species: Duwalifa latea Bu.., D. dillaia
BL., D. emarniiiit Rase., D. pujygoatislis BL., D. bixeviaia Rase., Conbdedus coniters Bi., Pseutfodedus bigurititus Bi. 1n
her opinion these species also indicate the Valanginian.

V. V. Drusmcwms and B. T. Yanin comsidered these limestones to belong to the Early Hauterivian
(Govmacrik et al. 1975; Drusmonms & Yanix 1958) basing on identification of the ammonite Lytifooeers ef.
amibjpgowinm Neww. & UHL.

The bivalves Prahinndtes remeisiiri (Cog.) (attributed by T. N. Boxipawowa) and corals Fungjiasnesea cf.
temabggmaesisis Enemr. (attributed by 1. Yw. Buerowa) have been found in these limestones by V. V. Amxamew. In
the Hydrogeologjical ravine (River Kacha Basin) in the same limestones the bivalve Niibbea atwea ROEM.
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Text-fig. 4. The section of the Lower Valanginian sediments in the

Sbrasovyii Ravine in the Belbek River Basin.

1 - quartz conglomerates and gravelstones with cross-bedding; 2 -

e —— e 7 oncolite grave-pebble limestones with cross-bedding: 3 ~ oncolite
gravel-sand limestones; 4 ~ emcolite limestones with sand impurity;
5 - oncolite limestones; 6 ~ elays; 7 - fragments of shells of inveriebrates;

B g Jevels of the fossils findings.

oV

(attributed by T.N. Boxipnwowa) have been also found by V. V. Arxapiev. T.N. Boemanova and 1. Yu. Bucrova
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 Sbrosevyi ravine has been studied in detail by E.
Yu. Barasosmxm, R. A. Suomxoumm and V. V. Arkapesv. The description of the upper part of Berriasian
quartz conglomerates is given below (Text-fig. 4). Ammonite determination has been made by E. Yu.
Barasosuxm. Petrographical descriptions have been made by V. I. Auasstrv (SPGGI).

L Pebble to cobble quartzose conglomeraites and gravelstones with coarse cross-bedding caused by interchanging
sandy gravelstone and conglomerate Jaminae.

Pctrographical study of thin sections of gravelstoncs from the lower part of the member showed that they
comsist of quartz grains (40%) 0.02 to 7.0 mm in diameter, poorly rounded, nonsorted, highly cataclased.
Gravelstones are matrix-supported. Matrix (60%) consists of illite, kaolinite 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 becowes more
hydromicaceous. The thickness of the member is 4 m.

2. Yellowish-greyish-broam oncolitic limestones parallel or sometimes cross-bedded, ferruginous, inierbedded
with pebble- and gravel-bearing limestones.



The contact between Member 1L and Member 2 is crosiomal. Thim sections of an oncollitic gravel-bearing
limestone from the bottom part of the member reveal that clasts content is 40%. 95% of clasts are medium-
rounded quartz gravel and pebbles 1.0 t012.0 mm in diameter. 5% are quartz silt and sand grains 0.01 to 1.0 mm
in diameter. Quartz grains arc coated by carbomate peels (10%)). Carbomate grains (44%) arc represented by:
1) irregular-shaped oncoids 0.1 to L5 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 mmm, 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 10% of the total rock volume. These are
meditmm-rounded, well sorted quartz gravel (1 to 2 mm, 7%)), silt and sand grains (0.01 to 0.7 mm, 4%).
Carbonate grains (20%) are 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 echinederms (10%). Calcite
cement comprises 70 % 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-browm ferruginous oncolitic gravel-bearing sandy limestones interbedded with pebble-
bearing sandy limestones.

Thin sections sampled from the middle part of the member reveal oncollitic limestone with admixture of sand
and rare quartz pebbles. The clasts (3%)) are medium-roumded, poorly sorted, 0.05 to 1.4 mm in diameter and
consist of quartz and quartzite. Carbomate grains arc: 1) oncaids of irregular shapes (15%)), 0.1 to 1.5 mm, rarely
up to 2.4 mm in diameter, and 2) fragments of bivalves, echinoderms and gastropods (10%)). Calcite cement
comprises 72% of the rock volume.

Paleontological characteristics:

The bulk of the fossils has been sampled from a condensed horizom 5-10 cm below the top of the member.
These are: nautiloids Cyminteceyas sp., Xeworhledus ulisits Stumv.; ammonites Podiebragnpaestes (?) sp., Neghlisoreras
grasiaouon (D'Oxea), Olbossteippbunus (Qllosistephunus) cf. glmbasys Seath, Thumeaniesiceras cf. peereaansiens (SAYN),
Thusmuenititesas sp., Balbekitevas baibbekr Bamamoscwxm, Pseutdernthodiodiscus ecvgmiions BARABOSCHKIN,
Prycinppplidlocaras papbbioiram (Quenst.). The thickmess of the member is 7.5 m.

The total thickness of oncoliitic limestones in Sbresowyi ravine is 12.5 m. Onallitic limestones are overlain
here by Hauterivian clays.

It is the first time that a large complex of ammonmites from these deposits has been determined and described.
Bellbkkeiveras battbiekir and Pseutdentadiodiscus crymidoss species are the new ones, their stratigraphical interval is
not yet determined. Neetifsserresas gresiaanvem and Olbossepppbas us (Q)) cf. glhhbasses are known from the diapasom of
the whole Valanginian, Pryabbpphiptiveeras puypbbioiram from the Bemiasian and Valanginian. Omly one species,
Thurmanicicesas cf. pettansisiens occurs in the narrowest stratigraphicall interval, which corresponds to the Lower
Valanginian hypostratotype zone of the same name (BISNARDO et al. 1979). Om the base of these data, we consider
the age of this oncoliitic limestones to be the Early Valanginian. Of course, some additionall material and analysis
of the distribution of fessils in other sections are required to establish the boundary between Beifrinsiam and
Valanginian depesits in this region.

Hauterivian stage

Upper substage

Hauterivian sediments are preserved in the River Belbek Basin only in the small area: in Sbrosowyi ravine
near Golubinka village. Here, dark grey clays, 20 m thick, unconformably overlie Lower Valanginian limestones.
A great amount of aptychi Lumebdhipthuhus angedibasdstusus (Prer. & Lom), brachiopods Churslifina beilbibbensis
SMIRN., belemnites Duwslidia dibisiaza (Bu..), Pseidadubalia poyggoatislis (BL)), erinoids Phyjllodrinus maldossionus
p'Ow., Eugeevaainiitites indteas ARENDT, farely young forms of ammonites Pibyllpgibybepeeras sp., shark teeth are
fet in the clays. This complex of fossils is charaeteristic for the lower zone of the Upper Hauterivian.



Upper Hauterivian 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: belemnites Dwalikia dibioirea (BL.), D. bihieevviodes
Viere., Conbdedus onbigyuamnus DuvaL-Jouve.

The Lower and Upper Cretaccous

Upper substage of the Albian stage and lower substage of the Cenomaniam 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 transgressively overlie
different-aged Lower Cretaccous rocks. In the basal part of the sandstones, small (up to 1 em) 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 em thick. In
some areas, the sandstones contain lenses of grey and dark grey solid limestones erammed with shells of bivalves
Awcbliling giphesidsides (Sow.).

Sandstones contain numerous fossils, among them aucellines are predominant. Other fossils arc: ammonites
Avegpacsisia naddiini Mare., Pazoida mayaisana (D'Ova)), Desmcresas mane (StoL.), D. laiidwsamm (MicH.),
Mantoiticasas rostexenm (J. Sow.), M. cf. pariviiflatam (SPATH), Fhmitetes vingudntus BRoONG., Aniseerus peperemadoom
Picr. & Camr., Osilingoresas pauzeisiasmm (D'Owan.), Manittiila crasiitioberdatuta SPATH, M. bergeri (BRONG.),
Peebitires moetit! BrwssTr; belemnites Néipowbdbivhtes wliimaes (D'COwm); gastropods Meteseetiihinm moswense
(Buwign.).

Complex of fossils mentioned above indicates the Late Albian age of deposits although some species —
Puzvsida moayariiana (D'Ors.) and Neeobbidivdites ultimauus (D'Oxa.) — occur in the Cemomenian, too. According to
data presented by A. G. Kmavrsov & A. I. SuaLmaow (1982), the sandstones contain also the ammonites Fuosia
phovichata (Sow.) and Schiboerebhiohia varidans (Sow.), which are typical for the Lower Cenomamian. No data about
the boundary between the Upper Albian and the Lower Cenomamian in the River Belbek Basin have been
obtained due to absence of complete sections of glauconite sandstones.

Thickmess 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 monotomews in
comparison with the Lower Cretaceous ones (clayey-carbomate rocks prevail) (Text-fig. 3). Thus, the stratigraphic
division of these depesits is difficult. Om the basis of complexes of fossils, all stages of the Upper Cretaceous can
be distinguished. Detailed characteristics of Cretaceous deposits of the River Belbek area has been given in
Kuwexwssnn (1981, 1985).

Cenomamian stage and lower substage of Turomiam age (nondivided)

The Cenomamiam stage begins from the upper horizom of glauconite 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 cherts oceur in the
upper part of this unit. The thickmess of this unit is 60-75 m

Fassils are rare in these strata. The Cenomanian ammonites Puzsiia mayaiina (0'Ows.), Callyoovesas (?) sp.,
Mantebitaresas pinteee: Hivatr, Mexoguddeyesras lepiromema (SHarPE) and bivalves Fnseeawansus vinggioss Scwu.. and
Praypecmmsiscium ninege (Karax.) have been found in the lower part of the unit. Early Turomian age of the upper
part of these strata is proved by findings of faseesmmsus labansus Scunor. (Kumuswmn 1985) and Myyiidoides
mytildakies MANT.

Middle and upper substages of Turomian stage and Comiacian stage (nondivided)

Lower Turomian marlstones are overlain with an erosiomal 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 faseeammsiarialiells 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 Fonserawusus aitelilis Woors (Middle - Upper
Turonian), I. fusatizze AND. (Upper Turonian — Lower Comincian), I. wandeerr AND. (Lower Comiacian), J,
wetbsteeri ManT. (Lower Comiacian); ammonites Tongabboryrevas riosdainemam (Row. & Maz.) (Upper Turonian),
Allovitoeeass  strangidamnm  Whiewr (Upper Turomian), Scaphires gubifziisi (p'Omm) (Upper Turenian);
brachiopods Onthivinmichia cudteri (D'Ows.) (Middle ~ Upper Turonian), ©). waniriiploiaza (ScHe.) (Turonian -
Coniacian), O. disgamsa PermirT (Turonian ~ Coniacian), Najgiiabybisris beekbiiis (Rosw.) (Turonian — Ceniacian);
echinoids Comdlns sulbebsnsiidus (MaNT.) eomiddes Por.-Baw (Middle ~ Upper Turonian), Mifilkdister sp.

The complex of fossils listed above indicates the Middle Turonian — Comincian age of the siliceous limestones.

Santonian stage

In the River Belbek Basin, Comiacian deposits are overlain conformmablly 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 Imsceavnrsus lesgimeesisis PavL., 1. muetlleri PETR., the ammonites Eupnsblgidivens cf. saynii (DE Gresss.), the
crinoids Mansuppites tesutiinvivivs (SCHLOT.), Ulintrerinws sociadiis GrmoveL and othexs, that indicate the Santonian
age of the host depesits, have been determined.

Campanian stage and lower substage of the Maastrichtiam 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 “Damian” cuesta and Utyug mountain near Kuibyshevo, where they are
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
Neuglyposawcasas remxossam (ScHiut.), Pavssilootoasras cf. phideturem Gresv., Desnppiiiltites dipbpilaides
(Fors.), Bamtryphbarasas paypploram (Rosw.), Guuldrpresas kaype: (Fowrm), Ewpabhdishiseus leay: (DE Gross.),
Pachyitssens helldemisis (ScuLut.), the belemnites Bolemitstiella langge: Somansxy, B, conifea coriter ARKH., B
mucrortada semiior Now., the bivalves [nuwseeamsus belfidors Bommm, [ azebbydjalensinsis Aumw, I boradini
Morrox, f. comeenss HaLL & MEEK, the echinoids Miemsteer schuoodelér: StoLimy. The crinoids AAsshhanorinus
rotkpéerei STouLky 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 fmueeaamsus buguiaensiais Bomrow, 1. reggderis
D'Ore. and typical Early Maastrichtian ammonites Féawerirasas sulaitom (Kvaw), PseRstodossmeiieras
gabicaoumn  (FAVRE), Pactdyyiidfseus epipletsss Rauwmenm. and  belemnites Bebensidles lanceoltboca lawveedisia
(ScHLoT.), Babemitéttdla jjanivor Nowak). The bivalves Clidnysys dupreihini Roaw., Limetitlela dhesrsshaa (GonDE.),
Entallium  rembbecesecevm  (Nss.), the gastropods Trodientothus plicteceanitius (Gouwr), Abelllana
inversestriaien KINER, Atbdeaa Bulaidbiensis Biank, the erinoids Bouggaierintinus asepalidis (D'Oxn)), the sponges
Ventricwlices sp. have been determined as well. The ammonites Diplowsteras eylimiseaemm (Dasr.) and
Haploseaphises eonsinriteas (Sow.) which are typieal for the Maastrichtian in the whele have alse been found in
these sirata.

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
glauconite admixture in their upper part. The total thickness of these strata is up to 80 m.

Fossils indicating the Upper Maastrichtian age of this unit are less abundant and less diverse than those in the
Lower Maastrichtian deposits. These are: ammonites Pathygidisiss nesbbegigrsus (von Hauver), P gatldevilensis
(p'Omm.); bivalves Spyviddoverawsus teguibtoss (Huawnov), Chlnysys (Awgingéengn) acuteapibitaeus (Actw), Liognba



semigpdaaa (Sow.), Exugyra asncolddvis (WamL), Pyomddomte (P) misebbele (Rowss)), Pyamddunte (Pbpgomea)
vesicondrisis (Lam.); sponges Spinsgpogigia kwpritica Keavmsow, and others.

The total thickmess of Upper Cretaceous sediments in the River Belbck Basim reaches 480 m, the thickmess of
the whole Cretaceous sediments is 710 m.

Cretaceous sediments are overlain with an erosion by the strata of bryozoan and crinoidal limestomes of
Paleogene (Daniian stage), which contain the following fossils: bivalves Pyannddatete (Plypgaceda) simifiss (Pusch),
crinoids Bouggetiwiovinus dhvinons NBLsEN, echinoids Edhnatnksys poreihi Corr.

Systematiic descriptions
Order Ammoniitidla FHyarr, 1889
Suborder Phylloceratima Arsnur, 1950
Superfamiily Phyllocerataceae Zimmer, 1884
Famiily Phylloceratidac Zirrrer, 1884
Subfamily Phylloceratinae Zimmer, 1884
Genus Phylicaresas Sunss, 1866

Shell is strongly involute, with very narrow umbilicus. Wihenil sections arc high oval. Sculpture comsists of
very thin, dense lirae and more spaced coarse folds on flanks.
Jurassic — Crctaccous.

Subgenus Neeppjiyllaceras Suumizw, 1934

Whorl sections are high, compressed. Umbilliows 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.

Phylicaresas (Nepptipliveeyas) surgm (Foreas, 1846)
Plate 12, fig. 8

1846 Ammmiscites sumpa Forms, p. 106, pl. 7, fig. 10.

1959 “Phyllopachycerss™ sunya — Nwyomx, p. 176, pl. 15, fig. 3.

1992 Phjlfoceras (Nepphylbocdras) sumpa — Kisnamy & Husprsow, p. 391, pl. 1, figs. 1-7, 9, 13-14; pl. 15, figs. 4-5.
1993 Phyifaceras (Nepphiyliordras) sumpa — Warn & Kusoaow, p. 16, figs. 17.13, 18.3, 18.4, 18.16, 18.17 (with synonymy).
1993 Hyppophiydicceras (Nepphiytlocdras) swmpa — Brrxmuusw, p. 43, pi. 2, fig. 2 (with synonymy).

Shell strongly involute, umbilicus is less than 10% of the diameter. Wihanl scctiom is high, oval. Umbiilizal slope
is low, almost vertical. Umbilical border is rounded, but well-designed. Flanks are slightly comvex, venter is
narrowly rounded. The maximuem thickmess is somewhat below the middle of the flanks. Sculpture comsists of
numerous short and long costae occurring at intervals of 5 to 8 lirae and oriemted 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 are two of three times wider than the costae. Wihem the shell diameter is
about 40 mm there are 20-24 costae per whotl, and when the diameter is about 80 ~ 100 mm their quantity ariges
moke than four times. Lirae start from the umbilicus berder and eover all the wherl surface uniformly. Wien the
shell diameter js 80-100 mm there are about 200 lirae per whorl. The lirae are eoarser in the ventral direetiom and
eross the venter siraightly.

Comparisom: Phyllcresas (Neeppfiylloesyas) surya (Fowses) differs from Phjllovesas (Nesphopideeras)
cottreeaie: (Covnuemon) by the more narrow umbilicus, coarser costac and less width of the whorl.
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Occmrmemnce: Maastrichtian of Crimea, Caucasus, Denmark, South-West Erance, South India, South Africa, Australia, Chile, British
Columbia.
Materiiall:: 6 specimens (1712946, 1-4/12944, 25/12943).

Genus Macvapiyjlloeeas:s SeatH, 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.

Macreghyjiioeeas: s prydinstomaa (Bessoke, 1965)
Plate 3, fig. 6

1865 Ammooinzes pugthottomra Bavecke - in QmmEL, p. 550.
1960 Macrapyylliceresas pupathetroma — Drussonims, p. 252, pl. 2, figs. 6a, b.

Whorlds 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.

Comparisom: This species differs from M. benackkes (ZiTT.) by more thin and dense equally developed
slightly curved ribs.

Occwmremae: Titonian — Benriasian of Crimea and Germany.
Materiall: 1 specimen {21/330).

Subfamiily Calliphylloceratimae SeatH, 1927
Genus Ptychapphyifioneeas SeaTH, 1927

Involute, smooth shell with narrow cone-shaped umbilicus. Venter broadly rounded. Peristome with two
lateral lappets and weakly formed dorsal sinus. Umibillicus 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).

Ptychaghlyjilionass prgetivicoem (QuessmenT, 1R45)

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

1845-1849 Aminuoviizes pugabbiniens QuavetEDT, p. 219, pl. 17, fig. 12.
1868 Phylitacexss pryathisioon ~ Zimmer, p. 59, pl. 4, figs. 3-9.

1960 Prychoppbiilacesas puaybbizicsn -~ Brusscmirs, p. 250, pl. 1, figs. 1, 2a, b.

Involute, smooth shell with narrow cone-sheped 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 ventrodlteral shoulders there occur
5-6 labial ridges.

Comparisom: Differs from P. inovdlnettwm Towomss by the absence of ribs between ridges.

Occurremoe: Berriasian — Valanginian of Crimea, West Europe, North Afrika.
Materiall: 3 specimens (15-16/33¢, 94/6).

Suborder Lytoceratina Fivarr, 1889
Superfamily Lytocerataceae Navwwym, 1875
Famiily Lytoceratidae Nuuwvr, 1875
Genus Biasalimersas Druzczic, 1953

Evolute shell with spheric or oval whorl section, slowly increasing, little overlappig or non-overlapping
volutions. Ribs are simple radial, crossing straight the venter.
Lower Cretaccous (Berriasian — Barrcmian).
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Biasalhnersas lethigg: (Qmra, 1865)
Plate 2, fig. 4
1865 Lywmeeans liekigpi OwneL, p. 74, pl. 9, figs. 5, 6; pl. 10,

Shell is evolute with oval whorl scctin and broadly rounded venter. Single non-obviows constriction can be

seen. Ribs arc very fine, dense, cross the venter.
Comparisom: Differs from B. subseqenss (Karak.) by the oval whorl section.

Qcxwrmeenase: Benriasiam of Crimea.
Mateniiall: 1 specimen {11/330).

Superfamiily Tetragomitaeae Hyarr, 1900
Family Protetrageomniiinixe SpaTH, 1927

Genus Prottreggoiiaes FHyarr, 1900

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

Berriasian ~ Aptian.

Protemagpoitires tauricus (Kun)mskaia-Vorowerz, 1933)
Plate 2, fig. §

1933 Lywocesas (Protteragguinays) queddissiockatmm Qwra. var. tawitas Kur Ssunisxava-YVoronens, p. 21, pl. 2, figs. 9, 10, 14; pl. 6, fig. 7.
1960 Promttragomdtes tamitores ~ DrRussonims, p. 259, pl. 6, figs. 4a, b; pi. 7, fig. 1.

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

Compparisom: Differs from P. quaddstizdtatus OrB. by the more flattened shell, straight ridges with two
comstrictions on the backward and forward parts of the shell and ridges on the shell nucleus.

Occurremnece: Berriasian of Crimea.
Mazeriiall: 2 specimens (12-13/330).

Family Gawdryceratidae SpaTH, 1927
Genus Gaulfypeeras DE GROSSOUWRE, 1894

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

Upper Albian — Maastrichtian.

Gasdiypeesas kaype: (Forrears, 1846)
Plate 11, fig. 1

1846 Ammmuoitetes kupei Fomaes, p. 101, pl. 8, fig. 3.

1979 Vertdhittes kaypei -~ Kaworor & Kurseer, p. 160, pl. 14, fig. 2; text-fig. 5.

1992 Gasddysareeas keayes — Kmvnweny & Hewoursow, p. 402, pl. 5, figs. 19-20, 24, 28-41; text-fig. 3D.
1993 Gasddyyaeras keapes ~ Warp & Kewweow, p. 17, figs. 17.11, 18.11, 18.12, 18.15.

Shell is evolute. Umibillicus is 45-60% of the shell diameter. Early whorls are depressed, their thickmess is 1.5
times more than their height. When the shell diameter is about 76 mm, the whorl height and thickmess become
equidimentiomall and venter becomes more narrow, but convex. Ormaymentation is represented by thin sharp lirae
with non-equal interspaces. Om 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.
Ome whorl bears from 4 to 7 constrictions settled non-equidistantly.
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Compariisom: Differs from Gaudfypeesas vanicastettom van Hompex by the variation of whorl width/
whorl height ratio in the adult stage.

Occurremce: Upper Campamiam of Crimea. Santomiam of Tunis. Santomiian — Campanian of South Africa and Mexico. Santonian ~
Maastrichtian of South India. Maastrichtian of Caucasus, Australia, Madagascar, Chile, California.
Maneerial: 2 specimens (54/330, 5/12944).

Genus Mesogauifyyeeaas 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.

Mesogauuitygpeeans leptanarmaa (StARPE, 1855)
Plate 10, figs. 1-2

1855 Ammuowsites lepoaneana Smares, p. 32, pl. 14, fig. 3.

1959 Gumdrpcevas sacpa var. — Nagoin, p. 178, pl. 15, figs. 4-6.
1984 Gundrycevas (Whesoguwgdryyras) lepoomena — Wiriowt & Kewwepy, p. 51, pl. 2, fig. 8; text-figs. 3A-M.
1987 Mesogausliyceras lapoomeana — Twoarsr, p. 10, pl. 1, figs. 1,5, 12; pl. 2, fig. 7; pl. 3, fig. 1; pl. 4, fig. ?; 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. Umbillical slope is almost vertical. Ribbimg very thin (almost lirae) starting from
umbilical seam. Nlear 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 to15 ribs.

Compariisom: Differs from Mesogauddyyeeas:s raricostatnsss Bauan by the more dense ribbing.

Occurremee: Middle Cenomanian of Crimea, Kopetdag, Romanmia, Bavarian Alps, South-+¥ast France. Lower (?) or Middle
Cenomanian of England and Greenland.
Material: 3 specimens (44-45/330, 1/12945).

Supenfamily Haplocerataceae Zrrmer, 1884
Family Haploceratidae Zrrmer, 1384
Genus Hapglhseesas Zrrmer, 1887

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

Kimmeridgian — Barremian.

Hagglloeeaas ex gr. efimatiwm (Onper, 1865)
Plate 2, fig. 6

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

Occwrremese: Benriasian of Crimea.

Materiall: 1 specimen {14/330).

Genus Neallisoeesas SPaTH, 1923

Sheli is of moderate size, from semiinvolute to involute, discoidai, smooth with rounded rectangular whori
section. Umbillicus is not deep, narrow. Umbiilical slope inclined, low.
Upper Jurassic — Lower Cretaccous (Ncocomian).
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Nealitsanersas grasiamum (D'Qwamony, 1840)
Plate 5, fig. 7

1846 Amimaitires gearitamas D'Craarony, p. L4, pl. 44.
1960 Happdowisas grasitammr: — DRusscmms, p. 268, pl. 13, fig. 6; text-fig. 73.
1977 Neslissoeerus grasiommam ~ Farmi, p. 263, pl. 1, figs. 1-2.
1987 Hgpdonmas (Nuedibissorers)s) grasieamum ~ Comeswy, p. 97, pl. 2, figs. 1-9; pl. 18, fig. L.

Shelli is involute with rounded rectangular whorl section and strongly flattened flanks. Umibilicus is narrow
and shallow. Umibilical slope slightly inclined, umbilicus border rounded with flanks.

Compariisom: Differs from Newiisaersas subgrasibmin (Dmuzscu.) by more involute shell and more
convex venter.

Ocawmrernoee: Benriasian - Valanginian of Crimea, West Europe, North Africa, Madagascar, Central and South-East Asia.
Materiiall: 1L specimen (94/7).

Superfamilly Perisphinctaceac SteEmnmann, 1890
Family Olcostephamidae Haue, 1910
Subfamily Spiticeratinae SPATH, 1924

Genus Spiticeras Unvuis, 1903

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

Titomian — Berriasian.

Spiticerass orientnide (Kiumm, 1910)
Plate 3, fig. 2

1893 Hidoostepdranys thendsista - Rerowski, p. 45, pl. L, fig. 19; pl. 2, fig. L
1968 Spitizareas ovigmede — Dauswonis, p. 270, pl. 14, fig. 3.

Shell is evolute, inflated, open umbilicus and oval whorl section. Venter is narrowly rounded. Ome 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 are accompanicd by tubercles the most obvious on the early whoels. Secondary
ribs have no tubercles. Ribs cross the venter without the reducing and with some bending adorally. Ome whorl
bears one or two deep constrictions.

Compariisom: Differs from S. thewidsiaz BsH. by the more swelling whods and coarse sculpture not
reduced on the flanks.

Occwmremee: Benriasian of Crimea, West Europe (France), Buigaria, Hungary.
Materiiall: L specimen (18/330).

Spiticevass obllgpebdpdtiamm (Unuis, 1903)
Plate 3, fig. 3

1963 Halloswzppdmnus (Spiiaarsay) obifigsielabatus Umite, p. 122, pl. 15, fig. 3.
1960 Spiticaress oiligeichabarym - Bruswomis, p. 269, pl. 14, fig. 1.

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

Comparisom: Differs from S. oviarnaiele KiL. by the less coarse sculpture, the smaller elongated umbilical
tubercles and thin ribs.

Occmmremax: Berrasian of Crimea, India.
Materiiall: L specimen (19/330).
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Spiticevass mulifforme Dpaveiimze, 1922
Plate 3, fig. 1

1922 Spiticeress mudlifforme Dypasmtnnze, p. 143, pl. 7, fig. 3; pl. 15, figs. 1, 2; pl. 20, fig. 1 pl. 22, fig. 3.

Shell is semievolute with broadly convex venter. Umbilicall tubercles are small, dense. Bundles of biplicate 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 foreward. Ome whorl bears 4 deep constrictions settled obliquely toward the
ribbing.

Compariisom: Differs from S. bilbhbaenm UmL.. by the narrower umbilicus, higher and vertical umbsilical
walls, more inflated whorl and numerous umbilical tubercles.

Occwrremcee: Berriasian of Crimea.
Materiial: 1 specimen (17/330).

Subfamily Olcostephaminae Have, 1910
Genus Olestagbhanys Nuuwayr, 1875
Subgenus Olentrgghbanss Nuuwaym, 1875

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

Valanginian - Hautcrivian.

Olkantigibansys (Olastegphans)s) cf. gladossrs SeaTH, 1939

Plate 5, fig. 5

Middle-sized shell. Whorl section 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 tubcrcles (bullaes) inclined in adoral direction (up to 10 per one whotl). Ribs lean slightly
backward. Om the only internal mould (being in our collection) there is preserved peristome with the high collar
and preceding constriction.

Comparisom: This specimen due to ornamentatiom and involution is very close to holotype of
Olcosteplanues gladeosss, described by L. Seatr (SraTh 1939, pl. 5, figs. 3a,b) and diseussed by G. AuTRan
(AuTran 1989, p. 35) as a macroconch of this speeies. From this point of view our specimen is a micreconch,

Occumremea: Valanginian of Crimea, YWest Europe, Pakistan.

Material: 1 specimen (94/5).
Family Neocomiitidae SaLreLD, 1921
Subfamiily Berriasellinae SpaTH, 1922
Genus Dallnssiceeaas DyasneLmpze, 1922

Shell is discoidal. Wihorl 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 tubereles. Body chamber with the lappets.

Upper Titonian — Berriasian.

Dallnssideeaas crassicostatium (Dpsvmimze, 1922)
Plate 1, figs. 1-3

1922 Huppliees (Dalimaioves)s) crassicoseivem Dypwxeuimzs, p. 273, pl. 13, fig. 4a, b.
1960 Dallmaiieeus crassicatattem - Drusnonns, p. 281, pl. 25, figs. 2, 3a, b.
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Sheil is discoidal with the flattened flanks converging to the peripherie. Whari section is high trapezium with
flattereel venter. Umnbiilicus 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
Dallnssiseeras aff. erassicostaam (IDpawErioze) (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. Om the venter ribs are smoothed out but not
interrupted. Number of near-umbilicall tubercles on the last whorl is about 20-23; they are small, rounded.

Compariisom: Differs from D. dafwesisi Pier. by the enlarged size and coarser sculpture.

Occwmrramaee: Berriasian of Crimea and Erance.
Mazteriiall: 9 specimens (1-9/330).

Dallvasiterass sp.
Plate 2, fig. 3

Specimen differs from all known species of genus Datbmsisécavas by large elongated far apart from each other

near-umbilical tubercles (up to 15 on the last whorl of the shell). The pair of ribs starts from every tubercle, every
rib bifurcate on the middle of the fltamks.

Occwmremnase: Berriassan of Crimea.
Materiial: 1 specimen (10/330).

Genus Nemnssnooerasrs BIANCHET, 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.

Nemossmoeeass sp.
Plate 4, fig. 6

1939 #Neowmmugeeasis n. sp. indet. — MazgnoT, p. 188, pl. 31, fig. 8a, b.

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

Compparisom: The shell dimensions are larger than ones of any known Neocenorewayas species and due to
whorl scction shape, rough ribs bearing three rows of tubcrcles it is similar to specimen described by Mazenot
(MazenoT 1939, pl. 31, fig. 8), but differs from it by the abscnee of primary rib branching at the lateral tubercles.

Ocawnrreernoee:: Benriasian of Crimea.
Material: 1 specimen (24/330).

Genus Eutthymicersas GRIGORIEVA, 1938

Shell is semievolute, comsists of slowly increasing whorls with rectangular or rectangular-ovall whort sections.
Three rows of tubercles: near-umbilical, lateral, and tubereles of ventral shoulder. Coarse ribs bifurcate at the lateral
tubercles and cross the venter either with weakening or without it.

Berriasian.
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Euthymideesas (?) ex gr. eutthymii (PicTeT, 1867)
Plate 4, figs. 2-5

Small shells with moderately low and moderately increasing whoris of medium width. Elanks are slightly
convex, venter is narrow, flat. Whorl scction in general is trapezoidal. Umbilicus is moderately wide with low
inclining slope. Sculpture comsists 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 tubercle. Nlear ventral tubercles appear on the early whorls and arc very distinct on the whors with a
diameter less than 10 mm. Lateral tubercles occur seldomly. Venter of the young whords is smooth between those
tubercles, the later whorls sometimes bear reduced ribs or ridges crossing the venter straightly.

Comparisom: Described spccies differs from specics E. eutlhymi: (PicteT) (1867, p. 76, pl. Xilll, fig. 3) by
narrower umbilicus and presence of only one row of distinctive, ncar-ventral tuberclcs.

Occumremaec: Benrasian of €rimea.
Materiia): 14 specimens (23/330, 1-13/12943).

Genus Mallositersrs GRoOREMA, 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 bundie containing two or three ribs. Two or
three secondary ribs without tubercles are settled between these bundles.

Berriasian.

Malltositeesas (2) sp.
Plate 3, figs. 4-5

Shell is very large. Whonls weakly increased, slightly compressed. Venter wide, flattened. Elanks are flat or
slightly convex. Umibilical slope low, inclined . Wihorl section almast rectangular or slightly trapezoid. Om the
young whorls (D = 60-70 mm) ribs are dense, rather thin. Ribs are single, dichotomic with the branching on the
middleof the flanks and triplicate with two branchings — near the umbilical shoulder (or somewhat higher) and on
the middle of the flanks. Umbiliical and lateral nodes appear on the whords 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 intercalatory 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. Om the body chamber short ribs are 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 reduced on the venter middle).

Comparisom: Bad safety of specimens does not allow to make the precise genus definition. Differs from
genus Mazenniiéeesas Nuwimw, 1966 by the later appcarance of nodes and by short intercalatory ribs.

Occurremce: Berriasian of Crimea.
Materiiall: 7 specimens (20/330, 14~19/12943).

Subfamilly Ncocomitinae SALFELD, 1921
Genus Thurmanmiceeas:s Cosswann, 1901

Sheli is from semievolute to semiinvolute with trapezoid or rounded trapezoid whorl section. 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. Whor 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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Thummammioeeass cf. pentrensiéens (Sayn, 1907)
Plate 5, figs. 3-4

Middle-sized, rarely large semiinvolute shell with subrectangular and slightly convex flanks or rectangular
whorl section. Umbiilicus is moderately narrow, not deep with narrow vertical umbilical wall and sharp umbilical
shoulder. Cyclic sculpture consists of single, two-foumplicatod, branched ribs and rib bundles, as well as
constrictions. Comstrictions 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 eycle). They are branched at the upper part of the
flanks without node formation. Thiee-fowrplicate ribs branch in the middle of flanks and occur beth in the cyele
middle and end. All described types of ribs are united inte the bundles with the bundle primaries conjuncied on
the umbilical shoulder. Bundles are prevailing in the end of ey<lies of ribs on the middle whorls (D = 20-30 mm)
and eover whole cyeles on the adult whorls (up te D = 80-90 mmm). All ribs are ended om the ventral shouldes with
formation of small tubercles settled down at the angle of 75-90° te plane of shell symmeiry. The venter Is
flattered, slightly eonvex on young whorls. Ribbing of the later whows (dlameter mere than 90-100 mm) Is
smoeothed almest esmpletely.

Comyparriisom: Kind of sculpture, deep comstrictions, and involution of shell make these specimens to be
similar to those of Thusmanniaeeas:s pantrensitans valltfuimaesiss (Savn, 1907), but fragmentary material does not
allow to give more precise identification.

Ocewrrenxee: Lower Valanginian, Thurmanriimors pertransiens Zome of Crimwa, West Furope, North America.
Materiiall: 2 specimens (94/2 - 94/3).

Thusmesviceeas:s 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.
Bowndles consist of two primary and five secondary ribs. Ribs are ended on the venter with formation of small
tubercle having angle 70° to plane of shell symmetry. Venter is slightly convex. Comitriction dividing rib bundles
is narrow and shallow.

Comparisom: This specimen differs from Thunmammiceeass pertransiépas (Savx) by the low wide whorl
section; from the other representatives of this genus by the constrictions on the large whorls.

Occwnrremaee: Lower Valanginian, Thumranricoras pertransiens Zome of Crimea.
Materriial: 1 specimen (34/4).

Genus Bellfekkowens:s Barasosomxn 1997

Shell of middle size, semievolute with sixangular or rounded sixangular compressed whorl section. 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.

Specific compositiom: Belskioens:s balbkii BaraBoscmxm 1997.

Comjparisom: Young whorls of genus are similar to ones of Berriasiam Eshyyreeteras and Trianaseasgnises,
but differ from them by the other type of cycles of ribs and ornaments of the adult whoels, which are close to
those of Valanginian Busnsdtates and Ciltiprgvboesras. From the latter this genus differs by the sculpture of
middle whorls and syndlimal settling of ventral nodes toward the plane of shell symmetry.

Lower Valanginian of Crimea.

Belliskkoeens:s belfiskdiii BaAraBoscHxm, 1997
Plate 5, fig. 1

1997 Bébhideiceras btibidieti BARABOSCHIKWN — in ABKADIEY, ATABEKWAN, BARABOSCHIKIN et al., p. 117, pi. 37, fig. 1.
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Hollotype (figured in this paper): Pl. 5, fig. 1, N 94/1, Mascow State Umiversity Museum of Physical Geography.
Type locality: Crimea, Beibek River, Sbrasowyi ravine.
Type level: The Lower Valanginian, Thunmanmicoras 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 wherls. Biplicate ribs generally occur near the cycle end, and on the
middle whords they branch in the upper third of the flanks to form small sharpened nodes. Om the contiary, the ribs
completing the eycle branch on the umbilical shoulder with the formation of small swelling. This very type of
biplicate ribs remains on the later whokls accompanied by triplicate ribs branched net only en umbilical shoulder,
but also on the upper third of the flanks. All ribs de net eross the venter and are ended on the ventral shoulder with
equidimensional slightly flattened tubereles settled at the angle of 45° te plane of shell symmetry. Half of the whe#l
bears up te three eyeles eontaining four simple and twe or three biplieate ribs.

Occurrence: Lower Valanginian of Crimea.
Materiall: 1 specimen (94/1).

Genus Pseudhoamibboidisses Barasoscasmy, 1997

Large semievolute shell with eight-angular whorl section. Moderately narrow umbilicus with abrupt umbilical
wall. Sculpture consists of simple, biplicate and branched ribs. Young whoris 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 tubercles settled at the obtuse
angle to the plane of shell symmetry.

Specific composition: Psendiantbbdidésss crymizus Barasoscukiv, 1997, P. subwadvatam: (UniLie,
1916).

Compariisom: This genus is very similar to Karly Hautarivian genus Aaniaddisisexs and recently has been
identified to it (M1, 1960), but differs from the latter by more coarse sculpture of the young whorls bearing
constrictions and by the obtuse angle of settling of dorsal tubercles and coarsc ribs on large whorls.

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

Pseudanantbbdidiseys crymicus BarasoscHixin, 1997
Plate 5, figs. 8-9

1997 Pseudacantbbdidiseus crymiones Baranoscmm - in Arsaniy, Arasekian, Barasoscoms et al, p. 118, pl. 38, figs. 1-2.
Holotype (figured in this paper): Pl. 5, fig. 8, N 94/8, Mascow State Umiversity Museum of Physical Geography.

Type locality: Crimea, Belbek River, Sbrasovyi ravine.
Type level: The Lower Valanginian, Thunmanniveras pertransiens Zone.

Shell with eightangular whori section compressed at the later whorls. Moderately wide, not deep umbilicus
with abrupt (up to vertical) high umbilical wall, fluently transforming into the flanks. Cydlic 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 are 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 comsist of one or two simple ribs (cycle beginning) and 3-4 biplicate and branched ribs. Cydks are
divided by narrow, not deep comstrictions. Om the middle whors (D = 30-60 mm) cycles are divided by wide
shallow constrictions and consist of two pairs of biplicate and branched ribs and one simple rib between them. On
the later whorls (diameter more than 60-70 mm) ribbing is represented by the interehanging simple and branehed
ribs without lateral tubereles.

Comparisom: Differs from Pseudioenbbdidisess subvadistoer: (Uuig) by the simple ribs and wide
constrictions on the middle whorls and less angle of settling of ventral tubercles.
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Occwrmemnece: Lower Valanginian of Crimea.
Materiial: 2 specimens (94/8 - 94/9).

Superfamily Desmocerataceae ZrrmeL, 1895
Family Desmoceratiidae Zrrrer, 1895
Subfamily Puzosiinae SpAaTH, 1922
Genus Anapuzsiia MaTsuMoTO, 1954

Large or middle-sized discoidal, moderately involute shell. Om 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 accompamied 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. Secomdaries and constrictions disappear on the last whorl, while
the primaries become coarser and more mumerous.

Albian — Cenomanian (?).

Anapuzosisa naidiii Mararzowskr, 1977
Piate 6, fig. 5

1977 Puxwsiia (Anagpuecisi) ndiim: Mwronorsk, p. 44, pl. 1, text-figs. 1-2.

Shell large. Belbck spccimem 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 wherl section, slightly convex flanks and narrow rounded venter.
Umbillicus (U/D = 30-39 %) with low umbilical wall fluently transforming into the flanks. High body chamber
with almost parallel flanks and wide venter. Om this stage of growth umbilical wall becomes vertical abruptly
transforming into flanks.

Sculpture safety of the Belbckiam spccimen 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 chamber bears the only primaries, constrictions and secondaries arc absent.

Compariisom: Differs from Anapueosiaa granddss Marc. by the highly increasing dimensions of the body
chamber whorl having almast parallel flanks and flat venter as well as wider umbilicus.

Occwrremae: Upper Albian (upper part) of Crimea.
Materiial: 1 specimen (30/330).

Genus Puzesizs Bavie, 1878

Large and middle-sized evolute sheil with oval whorl section, slightly convex flanks and rounded venter. Not
deep, moderately wide umbilicus with clear umbilical shoulder. Deep constrictions crescentsthaped 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.

Puzesiz snayovianes (D'Qrasrony, 1841)
Plate 6, figs. -4

1827 Ammeoitites plenuidisss - J. DE €. Sowzrey, p. 134, pl. 570, fig. 5 (non ScHrommzm, 1820, p. 59).

1841 Ammeoitites maypoiaawus D'OrBEONY, p. 267, pl. 79, figs. b-3.

1984 Puznita (Puzosidy) mayariinaa ~ Waicwt & Kussamy, p. 55, pl. 3, figs. 1, 2,4,®, 9 - 12; pl. 4, figs. 1,2, 5-7; text-figs. 1A, B, 2C, H, M,
3N-R, 4A-E.

1987 Puzmita (Puzsiay) mayaiioaa - Coonrr & Kasanamw, p. 106, figs. 1-7, 9-10.

1990 Puzwiia wayovianea mayeaiinea — Maromowsxn 8 Wismwam, p. 55, pl. 5, fig. 5.
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All Belbakian 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 comvex flanks, narrow
rounded venter. Ome whorl bears 5-8 constrictions. From 8 to 15 thin simple ribs arc settled in the imécrconstriction
spaces on the upper parts of the whords 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. Ome whorl bears from 4 to 6 constrictioms with 18-32 thin sigmoid ribs settled down between every pair
of constrictions. Ribs of macrocometh as well as microconch ribs cover only the upper parts of the whorls.
Constrictions arc deeper and winding, almost crescent.

Comparisom: Differs from P. subcanthaicea Mats. by more winding constrictions and ribs as well as more
globular whorls.

Occurrence: Upper Albian, Lower and lower part of Middie Conomanian of Ciina; Upper Albian — Cemorramian of Caucasus,
Mangyshlak, Europe, Africa, South India, New Guinea.
Materiall: 12 specimens (25-29/330, 6-12/12944).

Subfamily Desmoceratinac Zrrmer, 1895
Genus Desmaseesas Zirmer, 1884

Involute globular shell with low subsquare or suboval whorl section. Sculpture is represented by sigmoid
ribs, with correspondiing 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. Chaacteristic feature of genus is the presence of
dense and very thin striae.

Upper Aptian — Turonian.

Desmuzeeeas inane (Stouczaka, 1865)
Plate 9, fig. 2

1865 Awmuoditres inaniss Stowrczga, p. 121, pi. 59, fig. 13.
1958 Desmmsereans ([atiddrmeiidfs) inante - AwpERson, p. 215, pl. 10, fig. 3.

Non 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 umbilicall wall with abrupt
umbilical shoulder. The early whorls arc smooth. Wihem the shell reaches the diameter 25 mm the rare constrictions
occur, but Belbekian specimens do not have these sculptures due to bad safety. Conmrictions are concave on the
flanks and bent forward on the venter.

Comparisom: Differs from Desmosersas latidhresivem (Mmommumg) by the narrower umbilicus and
narrower venter.

Occurremae: Upper Aibian (upper part) of Crimea; Upper Albian ~ Conomnemiam (?) of South India, South Africa and California.
Materiiall: 1 specimen (42/330).

Desmaneeaas latidhyestenam: (Mronsumns, 1838)
Plate 9, figs. 3-5
1838 Amomitizes lavidiossarss Mroseum, p. 164, pl. 12, fig. 9.

1984 Desmmeens (Dusmoeeny)s) laiitbosanrsrm —~ Winicur & Kewsow, p. 64, pl. 3, figs. 3, 5, 7, 8, 13; text-figs. 28, 1.
1996 Desmoseeans (Demooerns)s) laticbosantmn ~ Maromwossk & WesDmws, p. 62, pl. 7, figs. 2-3 (with synonymy).

Involute shell with narrow umbilicus. Abrupt, low umbilical wall. Globwlar whorls with differeat whorl
sections. Some specimens have compiressed whorl section, some of them depressed. Venter of all specimens is wide,
slightly convex. Some specimens have constrictions and thin ribs (8 —115 ribs between every pair of constrictions).
Constrictions usually faleatc.

Compariisom: Differs from Desmaseesas iname (Stowiczka) by the wider umbilicus and wide venter.

Occwmremee: Upper Albian (upper part) of Crimea; Middie Albian - Upper Conomanian of almest all the world.
Materiall: 3 specimens (43/330. 2-3/12945V.
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Genus Desmagpiyjilbires SeatH, 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 smeeth of eevered by thin
growth lines.

Santonian — Maastrichtian.

Desmappiyjiibizes diipthyllboddes (Foram:s, 1846)

Plate 12, fig. 1

1846 Ammooitites dipiyjiiinfedes Fommes, p. 105, pl. 8, fig. 8.
1992 Demoppityilises digiyjilinides — Kenweny & Huwomrson, p. 405, pl. 6, figs. 1-9; pl. 16, figs. 1-3, 7-8; pl. 17, flgs. 4-7; texi-fig. IF.
1993a Desmoopijilises digibyjfluicdes — Kenneny & Comman, p. 120, pl. 1, figs. 1-8; text-fig. 5C.

Shell with almost closed umbilicus. Vertical umbilical wall with clear rounded umbsilical shoulder. Slightly
convex flanks. Wide, convex venter. Ome whoil bears 6-10 sinusoidal constrictions bent ferward en the venter.

Compariisom: Differs from Desmappyjlikires lavieti; (Seunes) by lower and wider whoel sections and more
narrow umbilicus.

Oxcurrence: Upper Canypanian of Crimea; Campamian of southern Sakhalin; Santonian —NMiassiiidiviiem of fSeurhh | i, Assiaddia,
Japan, Africa, France, Alaska, British Collumibiia, California, Argentima; Maastrichtian of Unived Arab Ernirates,
Materiiall: 1 specimen (57/330).

Subfamilly Hauericeratinae Matsumoto, 1938
Genus Haueriterags DE GroSsOUwRE, 1894

Discoidal cvolute shell with narrow high whords. Very low vertical umbilical wall. Flattened or slightly
convex flanks. Sharp venter bears keel. Usually shell is smooth, but some species have small tubereles eF ribs 8h
the upper parts of flanks. Well-shaped sinuseidal eonstrictions. Dimerphism is eharacteristie for this genus: bath
microconchs and maecreeonchs aeeur.

Connciah — Maasiriehtlan.

Hauericeeans feyptll DE Grossowwre, 1894
Plate 12, fig. 6

1894  Finweiciesas ffiyplili DE GrorssOwvRE, p. 220 pars, pl. 27, fig, 3.
1959 Feuneieiecas ifypbli ~ Ny, p. 191, pl. 186, fig. 3.
1993 Hhuericaveeas fyplili ~ Hasooox & Kewsspy, p. 155, pl. 1, figs. 1, 2.

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

Comppariisom: Differs from Hauerideeans sulcatum (Kner) by mote evolute shell, lower whorls bearing less
numbers of constrictions.

Occwmremae: Uppermost Campanian of Crimea; Uppetmast Campamian or Lowermost Maastrichtian of South France; Upper
Campanian of Austria, Slavakia, Bulgaria, Hungary: Lower Maastrichtian (2) of Madagasear.
Materiiall: 1 specimen (20/12943).

Haueeiteeaas sulcatam (Knver, 1848)
Plate 12, fig. 7

1848 Ammoaitites suleattiss Knver, p. 8, pl. 1, fig. 3.

1951 Heerioveeas sulcaitm — Moy, p. 79, pl. 14, fig. 49; pl. 12, fig. 51.

1959 Haerioneeas sulatium —~ Naqoux, p. 190, pl. 14, figs. 1, 2.

1987 Haerioweeas sultatium - Keewsveny & SummmsBercer, p. 27, pl. 1, figs. 1-7; pl. 13, fig. 2.
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Flattened evolute shell. Umbilicus width is about 37-39% of shell diameter. High acute whoni section. Very
narrow, vertical umbilical wall with sharply rounded umbilical shoulder. Flattened flanks. Venter is very narrow,
acute with high keel. Ome wherl usually bears 7-8 indistinct constrictions of fluently curved shape.

Compparisom: Differs from Hauericerass ffypdil; pe Grosowwre by more narrow umbilicus, higher and
more flattened whorl section, and larger number of comstrictions per one whorl as well as by the characteristic
concavity of the constrictions.

Occwmramoee: Lower Maastrichtian of Criimea, Caucasus, Kopeudag, West Ukraine, Poland Bulgaria, Alps.
Materiall: 5 specimens (60/330, 55/8304, 4-5/112945, 13412944).

Familly Kossmatiooratiae SPATH, 1922
Subfamilly Kossmaticeratimze SpaTH, 1922
Genus Pseudiibesmatitiiosss SPATH, 1922

Evolute shell with high oval or up to round whol section. Skulptur comsists of primary and secondary ribs
crossing the venter without interruption as well as weak umbilical tubercles and sometimmes constrictions.
Upper part of Upper Campanmian (?) — Maastrichtian.

Pseucioknsssnatinerasis gallciamum (Favre, 1869)
B]éfs !.§,' ﬂ§§ %’—'ﬂ

1869 Ammoniiires galliitanns Favre, p. 16, pl. 3, figs. 5, 6.

1951  Psewatdkensmtiriceyas cf. galliséannm - Muamuow, p. 78, pl. 7, fig. 38.

197¢  Psevattksswaticriceras cf. galliitonnm - Avasexian & Hakoman, p. 36, pl. 1, fig. 4.
1991  Psewdikeamnticriceras galicionnm — Kesnapy & SUMMESBERGER, p. 94, pl. 1, figs. 1-6.
1993  Psewdtiksanmticnicevas teveunse — Hancook & KawsEpy, p. 157 (part), pl. 8, figs. 1~6.
1993b Psewdtikssnmtimniaras galicaanwm - Kanewrpy & Cossaww, p. 411, fig. 5, 21.

Evolute shell. Umbilious width is about 37-38% of shell diameter. Oxall whorl section with the height larger
than its width. Rarely height is almost equal to width. Umiilizall wall is smooth, almost vertical with abrupt but
rounded umbilical border. Slightly convex flanks convergent to rounded venter. Small sharpened tuberdles are
settled on the umbilical border. Simple, rarely biplicate primaries start from these tubercles. Space between primary
ribs sometimes is covered by secondaries. Latter can arise at the different parts of the flanks. Se, near the umbilical
shoulder there are counted 20-24 ribs and at the venter about 40-50 ones. Ribs cross the venter without weakening,
Urmbilical tubercle dimensions, size of ribs and width of interspaces are inereasing on the body chamber.
Semetimes very weak nen-equiidistant constrictions oceur.

Compariisom: Differs from Pseudikbsssaaticiresas teveense (Sewnis) by the ribbing (absence of triplicate
ribs).

Occurremce: Lower Maastrichtian of Crrimnea, Cancasus, Kopetdag, West Ukraine, Poland, Bullgaria, Alps, South-West France and

North America.
Materiall: 5 specimens (68/330, 14-15/12944, 6/12945, 2/12946).

Family Pachydiscidae SpaTh, 1922
Genus Tongalwygeeass Housa, 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.

Turonman ~ Coniacian.
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Tongoldayyyeeaas rhodbnicowm (Rowmw & Muzeran, 1913)
Plate 10, figs. 8-11

1913 Padhyidisons rhaddminicus Rowas & Mazzran, p. 18, pl. 1, figs. 10a, 10b.
1979 Tongboyopcasas rhaddniticorn - Wimcanm, p. 316, pl. 6, figs. 1, 7.
1987 Tongubosoprasas cf. rhatdminicorn — Inanaxe, p. 93, pl. 9, fig. 6.

Shell subglobuikar, involute. Come-sheyped deep umbilicus with abrupt umbilical wall joined the flanks without
the shoulder. Whonlls 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 thickmess equal to that of the primaries.

Comparisom: Described spccies differs from the closest species Tomgbboycyrzvas tongpodgepense (COL-
LIGNON) by the lower whorls, deeper constrictioms and less curving, almost straight coarser ribs.

Occurremaze: Upper Turomian of Crimea, Kopetdag, South Armenia, France, England, Germany, Austria,
Mazteriiall: 12 specimens (50-52/330, 7-9/12945, 16:-21/12944).

Genus Eupadtlygiisoss Seath, 1922

Middle-sized or large shell, moderately involute. Tie 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 whotls ribs become
thicker and umbilical tubercles weaker and then disappear.

Connogan ~ Campanian.

Eupacthyypidsstns cf. saymi (DE Grossowwre, 1894)
Plate 10, fig. 12

1894 Pactlyydhisess saynii DE GiRossowwre, p. 181, pl. 29, fig. 2.
1988 Fugaehlygdiseses saymii — TwoweL, p. 46, pl. 7, fig. 1.

« Shell discoidal, moderately imvolute. Umbilicus width is zhout 27-30% of shell diameter. Whorl section 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. Om 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. Om the venter from 40 to 50 ribs oecur per whorl.

Comparisom: Differs from Eupathyidictsss levyis (DE Grasssowvrie) generally by less dimensions.

Occwrremae: Upper Santonian of Crimea; Santonian of South-East France, Rumania, Bulgaria.
Materiiall: 1 specimen ($3/330).

Eupaatbyyidiscss leogis (DE Grossowwre, 1894)
Plate 11, figs. 3-5

1894 Pachyiifisons leoy: DE Grossowvee, p. 178, pl. 21; pl. 30, figs. 1, 2.

1988 Eugnehbyudisss leogi - Twowew, p. 39, pl. 8, fig. 2: pl. 9, figs. 2, 3, 4; pl. 11, figs. 1, 2; pl. 12, 13, 14, 15,1¢; pl. 172, fig. 1; pi. 20; text-fig.
21

1994 Eugatthgidisess leogi — Wimmwmwsm, p. 236, pl. 43, figs. 8, 9.

Shell large, moderately involute, with high oval whorl section. Umbiilicus 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 eccur
between the primaries. Ribs are slightly bent adorally on the flanks and strongly on the venter. Om the body
chamber primaries become coarser, umbilical nodes disappear and secondaries becore weaker being completely



gone near the peristome. One volution bears about 14-15, rarely from 10 to 20 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.
Comparison: Differs from the other species of Eupachydiscus genus by higher whorl sections.

Occurrcncc: Lower Campanian of Crimea, Caucasus, Kopetdag, Poland, France, Netherlands, Spain.
Material: Il specimens (56/330, 2/8304, 6-7/8304, 61/8304, 10/10840, 10-14/12945).

Genus Pachydiscus ziTTeEL, 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 (SCHLUTER, 1867)
Plate 13, figs. 1-3

1867 Ammonites haldemsis SCHLUTER, p. 19, pi. 3, fig. 1.

1894 Pachydiscus koeneni - DE GROSSOUVRE, p. 178.

1974 Menuites ambiguus - NAJDIN, p. 182, pi. 63, 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 100-110
mm, while the macroconchs of about 330-350 mm. On the early stages of growth shell is moderately evolute.
Umbilicus width is about 30% 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 35-38 ribs; 16-19 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 20-23 per one volution, the total rib number is about 60 per one whorl. Near the peristome the secondaries are
absent.

Comparison: Microconchs of this species differ from Pachydiscus oldhami (sHARPE) by coarser ribbing
which is present also on the adult stage.

Occurrence: Upper Campanian of Crimea, Caucasus, Donbass, Kopetdag, Poland, France, Germany, Sweden, Northern
Ireland (?).
Material: 9 specimens (61-64/330, 15-18/12945, 56/8304).

Pachydiscus epiplectus (REDTENBACHER, 1873)
Plate 14, fig. 3

1873 Ammonites epiplectus RF.DTF.NBACHER, p. 121, pi. 28, fig. 1.

1951 Pachydiscus colligatus - MIKHAILOV, p. 56, pi. 5, figs. 29-30 (non pi. 5, fig. 28; text-fig. 20 (= P.sersensis ATAB. & HAKOB.)).

1986 Pachydiscus (Pachydiscus) epiplectus - KENNEDY & SUMMESBERGF.R, p. 192, pi. 6, figs. 3, 4; pi. 7, figs. 1, 2; pi. 8, figs. 1, 2; pi. 9; pi. 10,
figs. 1-3; pi. 11, figs. 1-4; pi. 12; pi. 13, figs. 1-3; text-figs. 5C, D.

1993 Pachydiscus (Pachydiscus) epiplectus - HANCOCK & KENNEDY, p. 160, pi. 11, figs. 1-4; pi. 14, figs. 1, 5; pi. 15, figs. 13, 14.

1993 Pachydiscus (Pachydiscus) epiplectus - WARD & 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. 66/330 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



