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New and poorly known Valanginian ammonites from South-West Crimea

by Evgenij J. BARABOSHKIN & Irina A. MIKHAILOVA

Abstract.

A revision of Valanginian ammonites from South-West Crimea bas
revealed a great variely of representatives of the family Neocomitidag,
The following taxa are described: Luppovella (Neoluppovella) subgen.
nov, Luppovella tNeoluppovella) spinosa subgen.et sp. nov., Belbeki-
ceras BaRAROSHKIN, 1997, Belbekiceras befbekil BARABOSHKIN, 1997,
Bodrakiceras gen. nov., Bedrakiceras constrictum sp. nov., Busnar-
doites NixoLav, 1977, Busnardoites () kojasditigensis sp. nov., Cam-
pvloroxia gen. nov., Campvlotoxia campylotoxa (UHLIG, 1902}, Cam-
prlotoxia campylotoxa densocostata subsp. nov., Campylotoxia evolu-
ta sp. nov., Psendacanthodiscus BARABOSHKIN, 1997, Pyeudacantiio-
discus crymicus BARABOSHION, 1997,

Key-words: Crimea, Lower Cretaceous, Valanginian, ammonites,
Neocomitidae.

Résumé

La révision des armmonites du Valanginien du sud-ouest de ia Crimée
a révélé la grande variéié des représentants de la famille des Neoco-
mitidae. Les taxa suivants sonl décrits: Luppovella (Neoluppovella}
subgen. nov, Luppovella (Neohuppovella) spinosa subgen.et sp. nov.,
Refbekiceras BaRABOSHKIN, 1997, Belbekiceras belbekii BARABOSH-
Kin, 1997, Bodrakiceras gen. nov., Bodrakiceras constricfum sp, nov..
Busnardoites Nikovov, 1977, Busnardoites (7) kojasdiilgensis sp. nov,,
Campvlotoxia gen. nov., Campvlotoxia campylotoxa {UnLic, 1902),
Campvlotoxia campylotoxa densocestara subsp. nov., Campylotoxia
evoluta sp. nov., Pseudacanthodiscus BARABOSHRIN, 1997, Psendacan-
thodiscus crymicus BARABOSHKIN, 1997

Mots-clefs: Crimée, Crétacé inférieur, Valanginien, ammonites, Neo-
comtitidae,

Introduction

The Valanginian deposits and ammonite faunas of South-
West Crimea were described by KARAKASCH (1889, 1907,
etc.). According to him (KaraxascH, 1907), several le-
vels of conglomerates and sandstones with *“Hoplites
oxygonius, Ostrea rectangularis’” were determined as
Valanginian (Table 1). A part of the grey sandstones
above with ““Dwvalia dilatata, Cricceras Duvali'¥ and
other fossils was referred by him to the Hauterivian.
Ammonites of the ‘‘Hoplites Leopaldi® group: H. Leo-
poldi (= Bodrakiceras sp. : pl. X, 21a-b; Karakaschicerus
biassalense: pl. XIII, fig. 7a-b, pl. XXVI, fig. 10; Bodra-

kiceras inostranzewi; pl. X, fig. 8a-b, pl. XXVI, fig. 11),
H. biassalensis (= Karakaschiceras biassalense: pl. X,
fig. 9a-b, pl. XIl, fig. 2, pl. XXV, fig. 4; Karakaschiceras
(7 sp. @ pl. X1, fig. 3). H. desmoceroides (= Leopoldia
desmoceroides: pl. X1, fig. 1; pl. XXVIII, fig. 16)
and H. Arncldi (= Nechoploceras pl. XIII, fig. 3a-b,
p. 78) Karakascr referred mainly to the Hauterivian,
but nofed that they occurred with Valanginian forms
(p- 416). In his final biostratigraphical schema (the
adapted table between pp. 442 and 443) KARAKASCH
excluded most of these ammeonites because of uncertain-
ties in their interpretation. The biostratigraphical scheme
of Karakascu was accepted by DrRusHITS {1960) except
for the Valanginian, DRUSHITS assumed the Valanginian
fauna was redeposited in the basal sediments of the
Hauterivian. Most of the geologists who worked in
this region afier DRUSHITS, used his scheme to define
the stratigraphical position of rocks. The error arose
from an incorrect determination of the ammonite genus
“Leopoldia ' that DrusHITS supposed to be Early Hau-
terivian,

Recent investigations by BARABOSHKIN & MIKHAILOVA
(1994), BARABOSHKIN, (1997a,b), BARABOSHKIN &
YANIN (1997) in the Bakhchisaray region {Belbek, Kacha,
Bodrak Rivers) have demonsirated that most of the
“‘Hauterivian’” succession must be referred to the Valan-
ginian. The revision of the ammonite fauna coliected by
geologists and students of Moscow State University over
a period of 40 years has demonstrated the high diversity
of Neocomitidae in this region. This article revises the
ammonites and deals with some new representatives of
the Neocomitidae from the Lower Valanginian (mainly)
of Belbek, Kacha and Bodrak Rivers (Figure 1). The bed
numbering used tn the article was taken from Bara-
BOSHKIN & YANIN {1997).

For the ammonite shell morphology we have used the
international texminology. For the suture line we used the
terminology developed by the ““Russian School’ (see
MikHalLOVA, 1983 for details), Measurements (Figure
2}, which seem to be important are given in mum (sizes)
and in degrees (angles) after BARABOSHKIN & MIKHALOVA
(1994).
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Fig. 2 — The sculpiure of Neohoploceras submartini (MaLLaDA) and main measurements {adopted after BARABOSHKIN &
MIKHAILOVA, 1994). Size (in mm): Diameter: I - of the shell, Du - of umbilicus; H - height of the whorl; Width: W
- of the whotl, Wu - of the umbilical wall; angles (in degrees): @ - between radius of the shell and the direction of
the main rib, a; - between radius of the shell and the direction of Ihe secondary rib. o; - between secondary ribs; B -
between plane of tubercles and plane of symmetry of the shell; y - between the umbilical wall and plane of symmetry of

the shell.

Depositories

The collection of ammeonites is deposited in the Museum of the
Earth in Moscow State Universsity {MSU), under Nos. 93, 94,
95. The other depositories: Monograph museumn of the De-
partment of Historical geology of Sankt - Petersburg State

—

Fig. 1 — The position of investigated sections (stars on the

map} and their correlation (alter BARABOSHEM &
Y anm. 1997),
Legend: 1: conglomerates; 2: soft’hard sandstone
allernation with gravel and oolites; 3: soft/hard
sandstone alternation: 4: oclitic sandstones with
phosphorites; 3: oolitic sandstones; 6: soft sandsto-
nes: 7: soft sandstone/clay alternation; 8: alternation
of soft sandstones and sandy limestones; 9 sandy
limestone/dolomitic limestone alternation; | clays:
1l: werrigenous flysh: 12: cross-bedding: 13: conglo-
merates and pebbies; 14: phosphorites and phospho-
rite pebbles; |5: position of the ammonite finds; 16:
unconformities: a - erosional type, b - hard ground
type: 17: correlation lines: a - reliable; b - presumable
Letter indexes: T3-J,-1v Upper Triassic Lower Juras-
sic Tauric Formation; Crjbrs- - Upper Berriasian:
Lower Valanginian: Cryvy-v - Killanella otopeta
Zone, Cryv-p - Thurmanniceras periransiens Zone,
Cryv-¢ - Campylotoxia campylntoxa Zone, Upper
Valanginian: Criva-vr - Savhocerds verrucosum
Zone, Cryvy-tr - Himantocergs trinodosum Zone,
Crva-cf - Teschenites callidiseus Zone; Crih, - Lo-
wer Hauterivian: Crjh; - Upper Hauterivian.

University (SPLT), Monograph Museum of the All Russian
Geological Institution (ARGI), Bayerische Staatssammlung
fur Paldontologie und historische Geologie, Munich, BRD
(MM).

Stratigraphy

The Valanginian of the Bakhchisaray region (Figure 1)
can be traced between the villages of Kuibyshevo
(Beibek River) and Verkhorechie {Formerly Biasala, Ka-
cha River} in the south of the area up to Trudelubovka
Village in the north (Bodrak River, a tributary of the
Alma). Valanginian sediments are transgressive over
a Triassic Middle Jurassic folded structure being trans-
gressively covered by Hauterivian deposits towards the
north. Both substages of the Valanginian are recognised
in this region (BARABOSHKIN & MIKHAILOVA (1994),
BARABOSHKIN (1997a, b), BARABOSHKIN & YANIN
(1997).

Lower Valanginian is well presented in the base of Mt
Rezanava (Kacha River: 4 m.) and Mts, Dlinnaya, She-
ludivaya, Patil near Prokhladnoe Village (0-8m, north of
Nauchny) (Fig. 1).

Kilianella otopeta Zone, This Zone was determined in
several sections. In the ML Rezanaya section (beds
Kp20/1-5) it is represented by *‘pudding’” oolitic con-
glomerates, gravel clayey silts and clays with pyrite con-
cretions. There is a hard/soft ground or erosional surface
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in the top of cach bed. The thickness is 1.5 m. The
ammonites assemblage ncludes Kilignella  otopera
(TaieuLoy) (PL. 4, Fig. 3), K. cf. pexipticha (UnLIG), K.
roubaudiana (DTORBIGNYY Clavithurmannia aff. forati-
costata THIEULOY, Thurmanniceras sp., Bodrakicerus ex
or. inostranzewr (KARAKASCH), Bodrakiceras sp.

The section Sbrosovy Log Ravine (beds Kp29/2-53,
Belbek River) is similar in composition to the Kacha
section, but its lower member stratigraphically referred
to the ofopeta Zone (by correlation). does not contain
ammonites. The thickness of the member is about 12 m
and its top is burrowed by Thalassinoides.

The otopeta Zone of Mits. Dlinnaya (beds Kp22/2-12),
Sheludivaya, Patil sections is represented by cross-
bedded rhythmical carbonate sandstones and sandy
limestones with numerous Cyclofites neocomiensis
{(MiLNE-EDWARDS & HamME). Each rhythm commences
with a carbonate-rich bed and is tertminated by less
carbonate sediment content. The thickness of the Zone
reaches 1.5 - 2.5m. Ammonites are very rare: Kilignella
otopeta (THIEULOY.), K cf. pexiprcha (UHLIG)Y, K. cf.
roubaudiana (°ORBIGNY), Thurmanniceras gueymardi
(Savw), Thurmanniceras spp.. Distoloceras sp., Neo-
{issoceras grasianum (D'ORBIGNY), Luppovella (Plani-
bullicerasy lambertiformis BARABOSHKIN & MIKHAILOV A,
One Thurmanniceras (probably a new species) was
figured by Drushits {1960, pl. XXVI, fig. 5) as an
Hauterivian Lvticoceras amblvgonivm (Nevsarre &
UnLiG) from Prokhladnoe Village region (in the explana-
tion to the table the locality is wrongly specified as Kacha
River).

The absence of the genera Tirnovelln and Favrella
and the presence of the first representatives of Thur-
manniceras indicales that only upper part of the otoperd
Zone exists in the studied region as in France (BUSNARDO
& THIEULOY, 1979), Spain (CoMpany, 1987) and ltaly
(FaRAONL et al., 1997).

Thurmanniceras pertransiens Lone. This zone is repre-
sented in the Mt. Rezanaya section (beds Kp23/4-15) by
the same type of sediments to these below and is near 3 m
thick there. A *“mature’” hard ground (with condensed
campylotoxa and verrucosum ammonite Zones) is devel-
oped in the top of that interval (bed Kp23/15). Ammo-
nites are comparatively rare: Thurmanniceras pertran-
siens (SayN), T. salientinum (SavyN), T, ex gr. thurmanni
(PICTET & CAMPICHE), 7. valdrumense (SAYN), Bodraki-
ceras Inostranzewi (KARAKASCR), B. meautonianum
{D"ORBIGNY ).

The pertransiens Zone in the Sbrosovy Log Ravine
section (Belbek River) is represenied by a condensed
horizon (bed Kp29/54: BARABOSHKIN, 1997, 2000, Y aNIN
& Baraposukin, 2000), which contains Euphviloceras
sp., (1) Protetragonites sp., Neolissoceras grasianum
(D"ORBIGNY), (Heostephanus (Olcosicphanus) cf. globo-
sus SPATH, Thurmanniceras cf. pertransiens (Sayn), T.
cf. valdrumense (SaAyN), Kilianella rowbaudiana (D"ORr-
BIGNY), Pseudacanthodiscus crymicus BARABOSHKIN,
Belbeticeras belbekii BARABOSHKIN, {first generation of

hardground) und Prorerragonites cf, rauricus KULINS-
KAIA-VORONETZ., Piychophyvliocerus ptychoicunt (QUEN-
STEDT), Paquiericeras (Paguiericeras) sp., (second gen-
eration of hardground with more carbonate and better
preservation). The thickness of this bed is 0.2 m, and it
is covered by Lower Hauterivian clays with Lamellapty-
chus angulicostatus (PICTET & DE LORIOL) in the Mits,
Dlinnaya {beds Kp22/13-32), Sheludivaya and Patil see-
tions, the pertransiens Zone is represented by massive
carbonate sandstones. cross-bedded and seldom oolitic.
The total thickness varies from 0 o 6m. Ammonite
assemblage ncludes: Thurmanniceras cf. pertransiens
(Savny (P14, Fig. 5), T. salientinum (SavyN) (Pl 4,
Fig. 8), T. gueymardi (SAYN), Thurmanniceras sp., Bod-
rakiceras inostranzewi (KARAKASCH), B. mowtonianum
{D’ORBIGNY), B. ¢f, trezanense (LORY) and Bodrakiceras
sp.

Campylotoxia campylotoxa Zone. This Zone was only
found in the condensed camprviotoxa - verricosim interval
in Mt. Rezanaya (bed Kp23/15) and non-condensed in the
Kojas - Dzhilga Ravine sections (small exposures, beds
unnumbered). The ammonites [rom ditferent bio-
stratigraphical levels are difficult to distinguish dug to
peculiarities of their primary litholdgy: anunonites from
verrticosum Zone differ by less carbonate composition and
a significant content of limonite oolites. The following
ammonite assemblage is distinguished for the campylotoxa
Zone: Euphviloceras sp., E. cf. serum (OPPEL), Eulvtoceras
phestum (MATHERON.), Thurmanniceras sp., Campyvlotoxia
campvigtoxa (UHLIG), Campvlotoxia campylotoxa denso-
costata subsp. nov.. Campylotexia evoluta sp. wov., Bad-
vakiceras mowtoniamuom {0°ORBIGNY), B. inostranzewd
{KARAKASCH), Badrakiceras constrictum sp. nov., Bodra-
kiceras sp., Busnardoites sp., Karakaschiceras hiussalense
{Karaxascu) (PL. 4, Fig. 1), Luppovella iNeoluppovellu)
spinosa subgen.et sp. nov., Varfheideites peregrinus RAW-
SON & KEMPER. |t is possible that the last species could be
condensed into the verrucosum Zone and it further inves-
tigation of that problem is needed.

The fellowing ammomtes indicale the Saynoceras
verrucosum Fone: Busnardoites desori (PICTET & CaM-
PICHE), Neohoploceras submartini (MavLLana) (Pl 4,
Fig. 2}, N. karakaschi (UHLIGY, N. recticostatum BARA-
BOSHKIN & MikHaiLova, Luppovella (Planibulficeras)
kachensis BARABOSHKIN & MikHaLova, L. (Luppovella)
baumbergeri (SPATH), Rodighieroites (?) sp.. Neolisso-
ceras subgrasionum (DRUSHITSY and Valanginites nucleus
(ROEMER).

The succession above (beds Kp23/16-29, 4.4-4.5m)
is represented by oolitic sandstones with rare ammo-
nites: Rodighieroites (7} sp., “*Neocomites™ sp., Neolis-
soceras subgrusianum, Spiticeras sp. By its position be-
low the first occurrence of Himantoceras, we refer this
interval to the verrucosum Zone. It is inclined north-
wards.

The condensation horizon becomes less condensed in
northward direction, where Busnardofies (7) kojasdjil-
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gensis sp. nov. was found in the upper part of Kojas-
Dzhilga Ravine.

The Himantoceras trinodosum Fone (beds Kp23/30-45
of Mt. Rezanaya section) was determmed on (he basis of' g
single discovery of Himantoceras of. lessintanum Far-
AONL ¢t al., 1997 (Pl 4, Fig. 6, = Himantoceras cf.
trinodosum: BARABOSHKIN & Y AN 1997, BARAROSHKIN,
1997). The interva! consists of rhythmic alternation of
grey carbonate sandstones (0.2-0.3 m). silty clays and
bioturbated clays (0.3-1.2 m), which are usuaily badly
exposed. The sandstones contain pyrite concretions,
phosphorites and plant debris. The ammenile assemblage
includes: Eulvtoceras cf. borissiaki KuLnnskaia-Vo-
RONETZ. E. cf. phestum (MATHERON), Lytocerus sp..
Karakaschiceras sp., Teschenites sp., Neolissoceras gra-
sianum  (D'ORBIGNY), N, suwbgrasianum (DRUSHITS),
Partschiveras () aff. stuckenbergi (KARAKASCH) and
Phyllopachveeras sp.

The Teschenites callidiscus Fone is represented within
alternating grey sandstones (0.2-0.3 m.) and clayey sand-
stones {1-2 m.}, which contain carhonate and pyrite con-
cretions, phosphorites and large wood [ragments. The
best occurrence of this Zone is in the base of the Mt.
Rezanaya section {(beds Kp23/46-102), where its thick-
ness reaches 16-22 m. The following ammonite asser-
blage was found there: Bochianites (?) sp., Dicostefia cf.
tuberculata (RoMaN), Teschenites aff. pachvdicranus
THIEULOY. Teschenites sp. f= T. nevcomienseformis {Ho-
HENEGGER i UHLIG) sensu THiIEULOY, 1971](Pl. 4, Fig. 7).
Oosterella of. cultrata (D"ORBIGNY), Fubvtoceras sp.,
Frotetragonites cf. quadrisulcatum  lauricus KULINS-
KAIA-VORONETZ., Nealissoceras subgrasianum (DRUSH.
iITs). Euphylloceras tethys (D’ORBIGNY), Partschiceras
(?) sp. and Pivllopachyceras sp.

The Eleniceras tauricum Zone was recognised in the
Verkhorechie Village region (beds Kp23/103-116 of Mt
Rezanaya section and beds Kp28/1-9 of Mt. Belaya sec-
tion) and in a small gquarry at Nauchny. The succession is
compdased of grey clavey sandstones (0.5-2 m) and car-
bonate sandstones (0.1-0.3 m). which contain pyrite con-
cretions. The thickness is about 17.5 m. in the Kacha
River outcrops, cuiting northward to Selbukhra Mt
(Nauchny region) in the base of Lyticoceras nodoso-
plicatium Zone of the Lower Hauterivian. A strong con-
densation occurs northward of Nauchny. Remains of
Eleniceras were found in a thin horizon with Lower
Hauterivian Leopoldia desmoceroides (KarRAKASCH),
Crigceratites (7) sp. and others forms there. The Efeni-
ceras tauricum Zone assemblage includes Eulytoceras
konushobaense KULNNSKAIA-VORONETZ, Eleniceras tatr-
fcum (EICHWALD), E. stevrecense BRESKQVSKI, £, spini-
gerum (VvON Koenen) (Pl 4. Fig. 8Y, E. transsyhanicum
(JEKELIUS), E. koeneni (KARAKASCH.), Eleniceras sp. and
Neolissoceras grasianum (DORBIGNY).

The Lower Hauterivian transgressively covers Lower
Valanginian rocks

Palaeontology
Superfamily Perisphinctaceae STEINMANN, 189
Family Neocomitidae SALFELD, 1921
Subfamily Neocomitinae SALFELD. 1921

Genus Lappovella Nixolov, 1966

1966 - Luppovelfa: NikoLov. p. 642
1994 - Luppovella: BARABOSHKIN & MIKHAILOVA, p. 47
1996 - Kifianella: WRIGHT ¢t al., p. 58

Type: Thurmannia (Kitianella) superba (Savn, 1907,
p. 51, pl. 4, Nig. 18a-b}, Valanginian, south-¢ast France.

Diagnesis: Moderately evolute to evolute, small to mod-
erate in size. Whorl-section hexagonal high to low. The
umbilicus moderately shallow with subvertical umbiiical
wall.

Sculpture consists of single, bi- wripartite, intercalated
and bidichotomic ribs with tubercles. Ribs are grouped in
cycles, separated by constrictions. All ribs are slightly
curved. terminaied by small ventral tubercles. Umbilical
and lateral tubercles are well developed in the branched
ribs.

Composition: Three subgenera: Luppovella (Luppovella)
NixkorLov, 1966, L. (Planibulliceras) BARABOSHKIN &
MIKHAILOVA. 1994 and L. (Neoluppovella) subgen. nov.

Remarks: Luppavella (Planibulliceras) is distinguished
by the presence of well developed constrictions in the
early whorls, the presence of 2-3 simple ribs between
branched ribs, by rare ribbing in the adult and by unequal
ventral tubereles in the simple and branching ribs in the
early whorls. It 5 the earliest representative of the genus
Luppovella (Figures 10-11).

Luppavelia (Neoluppovella) has well developed bidi-
chotomic ribs in the end of each cycle and equal
ventral tubercles on all of the ribs. The suture line is almost
the same as in Luppovella (Planibulliceras), having a wide
asyrmimetric wmbiiical lobe (U) of the same deepness as for

Fig. 3 — Ammonites Hookeri, reproduced from BLANFORD
{1865 p. 83: pl. 17, fig. la-d}, Valanginian (7} of
the Himalayas.
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the veniral lobe (V) (Figure 11). Neoluppovella is the
descendant of Plunibuiliceras (Figures 10-11),

Luppovella (Luppovella) i1s characterised by the disap-
pearance of bidichotomic ribs a1 the end of each cycle and
early disappearance of constrictions. The suture line
shows a very deep, relatively narrow, subsymmetric um-
bitical lobe (U, similar to Kilianella and Balkites (Figure
1), Luppovella was derived from Neoluppovella (Fig-
ures [0-11).

Tuberculated Kifianelin are also similar 1o Luppo-
vella, but they have well-developed high ventral tuber-
cles in the last branch of terminal ribs in each cycle and
simple or bipartite ribbing in the adult. This feature
clearly distinguishes Kiltigneffa from Balkites BOGDANO-
va & KVANTALIANIL 1983, and from Luppovella NiKoLov,
1966.

Distribution: Lower Upper Valanginian of South-West
Crimea. (?) Busnurdoites campviotoxum-Saynoceras ver-
rucostim Zones ol Italy, (7) Savnoceras verricosum Zong
of North Caucasus, Savnoceras verrucasum Zone of Bul-
garia, Lower Valanginian of Pakistan, Himalaya, Valan-
ginian of Morocco, Lyticoceras pseudoregale Zone of
Argentina.

Subgenus Luppovella (Neoluppovella)
subgen. nov.

Subgeneric name: from Greek seos - new, and genus
Luppovella NikoLov, 1966,

Type species:. Luppovella (Neoluppovella) spinosa sub-
gen. et sp. nov., Lower Valanginian, Campylotoxia cam-
pylotoxa Zone (M of South-West Crimea.

Diagnosis: Shell small, evolute, with octagonal whori-
section and a convex and weakly keeled vemter. The
umbilicus is shallow and broad.

The whorl flanks show single, bifurcate and bipartite
bidichotomic ribs grouped into cycles separated from
each other by constrictions. Ribs are thickened or become
tuberculate on the umbilical shoulder above mid-whorl
height or on the ventrolateral shoulder. The terminal
ribs of cach cycle have fatiened ventral tubercles, which
are larger than on other ribs; their angle with the plane
of symmetry of the shell becomes smaller with age.
Bifurcate ribs branch above the middle of the lateral
side. or on the umbilical shoulder. Cycles of ribbing
terminate in bifurcate ribs or by bipartite Indichotomic
ribs. having additional branching of adapetual ribs at mid-
lateral sides. Suture line: See description of the type
species.

Composition: Luppovella (Neoluppovella) hookeri
(BLanFORD, 1863). L. (Necoluppavella) spinosa subgen.
et sp. nov.

Remarks: dmmonites Hookeri was described by BLAN.
FORD (1865: p. 83, pl. 17, fig. la-d. reproduced here:

Figure 3} from the Valanginian (?) of the Himalayas.
Later UnLiG {1910: p. 215, pl. XXV. fig. 2a-d} ligured
a species Aookeri from the same region and referred it to
Acanthodiscus UHLIG, 1905, NikoLov described Acan-
thodiscus hookeri from the Berriasian of Bulgaria (Nixo-
Lov. 1960: p. 187, pl. XXIV, fig. 3). However, because of
the presence of the looped ribbing and other features this
specimen was referred to Neocosmoceras by DIMITROVA
(1967: p. 118, pl. L1V, fig. 3). Himalayan samples ditfer
strongly from Bulgarian ones and cannot be referred to
either dcanthodiscus, or Neocosmoceras BLANCHET,
1922, They differ from Acanthodiscus by the coarse
ribbing of the inner whorls, absence of bi- tripartite high
branching on each rib, the presence of constrictions and
by ventral tubercles which are not parallel to the plane of
symmetry ol the shell. Neocosmoceras differs by the
presence of leoped and zigzag ribbing, absence of con-
strictions and by spiny ventral tubercles.

A fragment of Acanthodiscus ex aff. 4. hookeri (BLAN-
FORD, 1865) was figured by LEanza & WIEDMANN (1980:
p. 953, pl. 7. fig. 1) from the Lower Hauterivian Lytico-
veras psendoregale Zone of Neuquén Basin (Argentina).
However. this specimen is very similar to the type of
Luppovella: L. superbq (SAyN, 1907} and differs from
Luppavella (N.} hookert by the absence of bidichotomic
ribs, by the presence of intercalated ribs and by the shape
of the ventral lubercles. According o AGUIRRE-URRETA
(1998) the Lyticoceras psewdoregale Zone is the equiva-
lent of the uppermost Valanginian Pseudofavrella angu-
lariformis Zone. Taking into account the find of Luppo-
vella, it could be even older,

Neocosmoceras sp. aff. smithi (UnniG, 1910} figured by
CoLuGnon (1962 p. 16, pl. 180, figs. 808, 809} from
Madagascar is almost identical with the holotype of
Luppovella (Neoluppovella) hookeri (BLANFORD, 1865}
However, it was described from the Berriasella hoissieri
Zone, so we need some additional data to be sure of the
identification, which could affect, therefore, the determi-
natton of the stratigraphic position of that specimen. The
assemblage of the other ammonites. figured from the
locality “*Coupe d”Andranomavo, Est Malakialina (Mar-
ovoay)”" indicates the possible presence of the Lower
Valanginian there.

The sculpture of the internal whorls of Luppovella
{Neoluppovella) reminds one of Kifiunelia UnLia, 1905,
The latter genus differs tn possessing deeper constric-
tions, strong ventral tubercles and the absence of the
lateral tubercles on external whorls. Lippovelia (Plani-
bullicerasy BARABOSHKIN & MIKHAILOVA, 1994 i< also
close to Luppovella (Neoluppovellaj and is distinguished
by rare bidichotomic ribs, the presence of bifurcate ribs
with g high virgation pomt on the whorl flank and by the
carly disappearance of constrictions.

Distribution: Lower Valanginian, Campylotoxia campy-
lotoxa Zone (?) of South-West Crimea, Lower Valangi-
nian of the Prebalkan, Valanginian (?) of the Himalayas.
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Luppovella (Neoluppovella) spinosa subgen,
et sp. nov.

Pl 1, Figs.la-b, Text-fig. 4, 11
Species name: trom Latin spinosus - prickly.

Holotype: MSU 95/1. Almest compleie specimen of
good preservation., found in bed Kp23/15. condensed
horizon around the Lower - Upper Valanginian boundary,
Campvlotoxia campylotoxa Zone (7), Verkhorechie Vil-
lage, base of Rezanaya Mt.

Descripfion:. Small evolute shell with octagonal whorl-
section. Venter convex. weakly keeled on early whorls,
Umbilicus shallow, broad, having a narrow subvertical
umbilical wall.

Cycles of ribbing are separated by constrictions and
coniain single. bifurcate and bipartite bidichotomic tu-
berculated ribs. The eycle begins with a simple weakly
curved rib, thickening above the mid-whorl height. The
rib is terminated by a small tubercle on the ventral bend.
Biturcate ribs are of two types. The ¢ycles of the internal
whorls {D<30mm)} have rare ribs. branching above the
mid-whorl height and having tubercles on the umbilical
shoulder and in the virgation point. Omament cycles of
internal and external whorls termminate by bifurcate ribs,
branching on the umbilical shoulder, A tubercle appears
in the point of virgation and in the mid-whorl height (or
somewhat above) on both branches. The tubercle of the
ultimate branch is usually larger and sharper. The bipar-
tite, bidichotomic ribs appear in the external whoris as the
result of additional branching of the adapertural branch of
the terminal ribs. Their ventral lubercles are flattened and
form a small angle with the plane of symmetry of the
shell.

v U

Measurements:
No. [D|H|W |Du|Wu|lo, |ag|os| P |7y
G5/1 (405|144 14 (172125 7 | 25 | 30| 25| 50

Suture line: (Figure 4). The tripartite. remarkably asym-
metric umbihical lobe (U) is larger than the ventral lobe
(V). The first umbilical lobe (U') is tripartite with un-
equal sides, The external saddle (V/U} is bipastite un-
equal and the first lateral saddle (U/U") is tripartite. The
umbilical seam portion of the suture line is sharply low-
ered.

Remarks: The new species differs from Luppovella
{Neoluppovella) hookeri (BLANFORD. 1863) by the earlier
appearance of the bidichotomic ribs, deep constrictions,
and unequal ventral tubercles.

Distributien: Az for the holotype.

Genus Belbhekiceras BARABOSHKIN, 1997

1997a
2000

- Belbekiceras: BARABOSHKIN, p. L 16,
- Belbekiceras: BARABOSHKIN, p. 104,

Type species: Belhekiceras belbekii (BARABOSHRIN,
1997a, p. 117, pl. 37, fig. la-b), Lower Valanginian of
South-West Crimea.

Diagnosis: Medium size, moderately involute, with
high hexagonal to rvounded-hexagonal whorl-section.
Umbilicus broad, shallow, with narrow umbilical
wall.

Cycles of ribbing are separated by shallow constric-
tions and consist of simple. bi- or tripartite ribs. branching

u1

N

Bmm

Fig 4 — The suture line of the holotype of Luppovella (Neoluppovella) spinosa subgen. et sp. nov.; MSU 95/1 at D=32.5 mm and
H=11.4 mm; Lower Valanginian, Campylotoxia campviotoxa Zone {?) of Verkhorechie Village., base of Rezanava Mt

bed Kp23/15.



9% Evgenij J. BARABOSHKIN & Irina A. MIKHAILOVA

on the umbilical shoulder and in the upper third of the
lateral sides. Small spicate tubercles appear in the virga-
tion points on the ventral bend. Ribs do not cross the
venter.

Suture line: with deep. comparatively symmetrical, um-
bilical lobe (U) and shorter narrow first umbilical lobe
(U"). The edge part of the suture line comes down steeply
to the umbilicus.

Compesition: Belbekiceras helbelkii BARABOSHKIN,
1997a.

Remarks: The early whorls of this genus are similar to
the Berriasian Ewthymiceras GRIGORIEVA, 1938 and
Transcuspiites Luppav, 1985, but differ from both in
the construction of its cycles of ribbing and sculpture of
the last preserved wherl, which has some proximity to
Campylotoxia gen. nov. (see below), Belhekiceras is dis-
tinguished by the sculpture of its middle whorls. The new
genus is close to Eristavites NIKOLOV, 1966, but differs in
possessing bifurcating ribs. branching in the upper part of
lateral sides with formation of a lateral tubercle,

Distribution: Lower Valanginian of South-West Cri-
mea.

Belbekiceras belbekii BARABOSHKIN, 1997

Pl. 1, Figs. 2a-b, Text-fig. 3, 1|

1997a - Belbekiceras belbekii: BarRaBosHKING p. 117, ph. 37,
fig. 1a-b.

2000 - Belbekiceras belhekii: BARABOSHKIN, p. 105, pl. 5.
fig. la-b.

Holotype: MSU 5%4/1 by monotypy. An incomplete
phragmocone from bed Kp29/54, Lower Valanginian,
Thurmanniceras pertransiens Zone of Sbrosovy Log Ra-
vine, Belbek River, South-West Crimea.

Description: Moderately involute, with high hexagonal
whorl-section, rounded in the later whorls and flattened in
the venter. Umbilicus broad, shaliow; umbilical wall
narow, somewhat separated from the lateral sides. Cy-
cles of ribbing are separated by weak constrictions and
comtain simple, bi- and tripartite ribs. Simple ribs are
sinuous, thickened in the upper third of the whori height,
slightly curved in the direction of the aperture: they
dominate in the middle whorls, located at the beginning
of each cycle. Bifurcating ribs are present closer to the
end of cycles. The virgation point 1s 1 the upper third of
the whorl height, forming a small, shamp tubercle. The
branching of the terminal ribs occurs on the umbilical
shoulder, which is marked by a wezak bulla. This type of
ribbing prevails on the outer whorls, where tripartite
bidichotomic ribs alse exist. Ribs terminate on the ven-
tro-lateral shoulder by equal flattened tubercles. which
form an angle of 45 - 55" to the plane of symmetry of the
shell. There are 3 cycles of ribbing per haltf whorl, which
contain 4 simple and 2-3 bifurcate ribs.

Measurements:

No. | D | H| W IDu|WuJo, o |os| B[y

941 § 51 |20,3) 17 1195 5 [ 25 | -20 | 25 |45-83) 70

* - minus means backward divection of the ribs after branching

Suture line: (Figure 5). Bisected ventral lobe has a high
secondary saddle and a large obligue lateral teeth lower to

Fig 5 — The suture line of the holotype of Belbekiceras belbekii BARABOSHKIN, MSU 94/1 at D=52.5mm and H=11.8 mm; Lower
Valanginian, Thuwrmanniceras pertransiens Zone of Belbek River: bed Kp29/54,
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the side. The most deep umbilical (), and first umbilical
(U"} lobes are narrow, nearly symmetrical. The suture
line gets shallower to the umbilicus. The two following
oblique lobes are shallow.

Distribution: As for the holotype.
Genus Bodrukiceras gen. nov.

Generic name: from the Bodrak River in the Bakhchi-
saray region of South-West Crimea.

Type: Hoplites Inostranzewi (KARAKASCH. 1889, p. 434,
pl. I, figs. 1-3), Lower Valanginian of South-West Crim-
ea.

Diagnosis: Medium to large, discoidal, sub-involute
shells with moderate narrow umbilicus and abrupt umbi-
lical wall. Whorl section varies from hexagonal 1o high
trapezoidal. Cycles of ribbing arc separated usually by
narrow constrictions and consist of ribs having 3 rows of
tubercies in the inner whorls. Each cycle contains one
single rib, one bifurcate rib and one trifurcate rib in the
young whorls (D<20mm); a single rib and complex rib in
the middle whorls (D=20-40mm}; single. compiex and bi-
or trifurcate ribs in the late whorls (D=40mm). Ribs stem
from the umbilical edge at an umbilical tubercle (on
mould, or spines in the shell), directed into the umbilicus
and terminate by a ventral tubercle. The row of strong
tubercies present at mid-whorl height marks the point of
virgation. Ribbing becomes weaker to completely smooth
in the adult. Some of the species (the type species at least)
have a narrow ventral groove on the inner whorls.

Suture line: (Figure 6). The ventral lobe (V) has a
diversely divergent teeth; the umbilical lobe (1) is very

9|

A

1
J %

Iarge tripartile and asymmetric; the first umbilical lobe
(U") is narrower and shorter than the umbilical lobe.
Saddles are bipartite. equal, or the e¢xternal saddle (V/
U} is shorter than the first lateral saddie (U/U"). The
umbilical seam portion of the suture line descends steeply
into the umbilicus with age.

Compesition: (see P, 2, Figs. [-6).? Bodrakiceras gib-
bosum (VON KOENEN, 1902); B. constrictum sp. nov., B.
discoideum  (COLLIGNON, 196217 B, heteropivchum
{(Paviow, 1892); B. inostranzewi {(KArRaKASCH, 1889);
B. quadristranguiatum (SAYN, 1907):? B. subgibbosum
(WIEDMANN in KUTEK ef al.. 1989 B. mowtonignum
(D’ORBIGNY, 1849-1850), 78. neumavri {BEHRENDSEN,
1892).

Remarks: Hoplites Inostranzewi (KARAKASCH, 1889:
p- 434, pl. [, figs. 1-3), the type of Bodrakiceras (SPU
No.218/1) was refigured as Hoplites Leopoldi in later
work of KarakascH, 1907: p. 76, pl. XXVI, fig, 11),
because of the similarity with Leopoldia in the rapid
reduction of the sculpture. The type of Bodrakiceras is
significantly different from the type of Karakaschiceras
(SPU No.218/2, Hoplites blassalensis, KarRakascy 1889;
p. 435, pl. 1, fig. 4, 5 and refigured in KARAKASCH, 1907:
p. 76, pi. XXVL, fig. 4) and it differs from Karakaschi-
ceras in ine omamentation, absence of well developed
lateral and ventral tubercles, absence of deep constric-
tions and in having a very compressed involute shell. In
the Crimean succession Bodrakiceras appears at the base
of the Valanginian succession, while Karakuschiceras
was recognised only from the uppermost Lower Valangi-
nian {Kejas-Dzhilga region) and frem the condensed
horizon on the Lower / Upper Valanginian boundary in
Kacha River sections. The holotvpe of Bodrakiceras in-
ostranzewi is from Mangush Village (= Prokhladnoe Vil-

S5mm

Fig. 6 — The suture line of Bodrakiceras inostranzewi (KARARASCH, 1889} MSU 95/3 under D=44 mm, H=15.0 mm; Lower
Valanginian, Thurmanniceras pertransiens Zone (?7) of Dlinnaya Mt., Prokhladnoe Village.
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lage today} and therefore, could appear either from the
Kilianella otopeta Zone, or from the Thurmanniceras
pertransiens Zone according to recent data (see BARA-
BOSHKIN, 1997¢ and BARABOSHKIN & YanIn, 1997). The
tirst finds of Bodrakiceras in the Kacha River succession
come also from the base of that section. Therefore, the
range of Bodrakiceras (Figure 10) is extended upward to
the top of the Lower Valanginian and very probably up to
the base of the Upper Valanginian (if one takes into
account finds of Bodrakiceras from the condensed Lower
/ Upper Valanginian horizon in Rezanaya Mt.). Both
Bodrakiceras and Karakaschiceras have smooth oma-
mentation in the adult. which makes them very similar.
It is the reason why previous investigators did not make
any attempt to separate these two groups of ammonites.
The exception was the work of WiEDMANN (in KUTEK et
al., 1989} who proposed to recognise two groups in the
senus Karukaschiceras. The group ol Karakaschiceras
gquadristranguwlanim (K. quadristrangulatum, K. hetero-
prychum, K. subgibbosum) differs trom the group of Xl
hiassalense (K biassalense, K. pronecostatim K. prusz-
kowskif) by having smaller size, **persisient sculpture up
to the adult (?), and more primary ribs than umbilical
bullae’”. AGUIRRE-URRETA (1998) following COMPANY
(1987} considered Leopoldia quadristrangulaia of Sayn
(1907: p. 56, pl. 111, fig. 21; pl. Vv, fig. 20} to be a junior
synonym of Heplites inostranzewi KArRAKASCH and there-
fore did not agree with such a separation. AGUIRRE-UR-
RETA (1998) figured an extensive collection of ammonites
determined as macro- and microconchs of Karakaschi-
ceras attenugtum (BEHRENDSEN, | 892), and ‘"‘new com-
bination”’ of K. {ycoris (LEANZA & GIOVINE, 1949) and K.
neuntavri (BEHRENDSEN. 1892). The former species in our
opinion is a trug Karakaschiceras, with the exception of
the examples figured in figs. 7.4.77.8, 8.2, 8.3-4, 8.6-7
and 8.8, which could probably be referred to Bodraki-
ceras in having a sunilar ribbing style of the inner whorls.
The species newmavri is very close to Bodrakiceras,
because of the similarity of the cycles of ribbing of the
inner whorls and traces of lateral tubercles (figs. 10.8-9,
10.10). However. the presence of 4-6 partite ribs of
the middle to adult stage with strong umbilical tubercle
is not very typical of Bodrakiceras (B. constrictun is the
exception) and is similar to Busrardoites s. s. It is diffi-
cult to say something about Aarakaschiceras lveoris
(LEANZA & GilovINE, 1949) because its inner whorls are
unknewn.

Among the ammonites figured by AGUIRRE-URRETA
(1998) the closest to Bodrakiceras are samples of Neo-
hoploceras arnoldi (Picter & CampicHE, 1860) on
figs. 12.5, 12.6, 12,22-23, 12.24-25 because of the pre-
sence of Bodrakiceras cycles of ribbing, constrictions and
3 rows of tubercles. In our previous work (BARABOSHKIN
& MikaaiLova, 1994, p. 44) we have already given our
opinion that Nechopioceras arnoldi (PICTET & CaAM-
PICHE, 1 860) cannot be included in MNeohaploceras be-
cause the lectotype of the species (PicTET & CAMPICHE,
1860: p. 252, pl. 35, fig. 1a-b) designated by Sayn (1907),

does not possess deep constrictions and enlarged ventral
tubercles in the terminal rib of the ribbing cyele (i.e.
typical features for Neokoploceras). According to this
criterion, it seems to us that the only example of true
Neohoploceras figured by AGUIRRE-URRETA {1998) is the
example figured in her fig. 12.13-14. The remaining
specimens show ornamentation intermediate between
“Karakaschiceras™ (=? Bodrakiceras) neumayri {BER-
RENDSEN, 1892} and Nechoploceras, which confirms the
idea of the relation of the Bodrakiceras and Neohopio-
ceras (Figure 10).

Hoplites heteroprvchum of Paviow (1892: p. 109, pl. 6
(18), fig. 22: text-fig. 1) was veferred to Karakaschiceras
by KEMPER ef al. (1981, p. 284), KVANTALIANI & SAKHAR.
Gv {1986: p. 63, pl. 1L, fig. 1 1a-b: text-fig. 10), WIEDMANN
(in KUTEK et al. 1989). According to AGUIRRE-URRETA
(1998. p. 51) this species should be included in the
synonymy of Neohoploceras arnoldi (FICTET & CAMPICHE,
1860} because of the specifics of morphology. Unfortu-
nately, the lectotype of the species was decomposed
(KEmpegr er al. 1981, p. 284), but PavLow's figure and
the badly preserved sample from the type locality (1981:
p. 284, pl. 41. fig. 16-17), demonstrates thart it does not
possess complex bidichotemic ribs with high ventral
tubercles - the very wypical feature of Nechoploceras.
On the contrary, it has cycles of ribbing and equal ventral
tuberculation characleristic of Bodrakiceras. However,
its more evolute shell and very late smoothing of ribbing
differentiate this species from typical Bodrakiceras.

Outer whorls of Hoplitides brandesi {rom the Saynoceras
veriucosunt Zone of Germany {vonN KOENEN, 1902:
p. 226, pl. Vil fig. 1. 2a-c. 3a-b), have some similarity
with Bodrakiceras, however its fine-ribbed inner whorls
(pl. VII, fig. 3a, pl. XXX, fig. 4a-b) are much closer ta
Karukaschiceras; becanse they do not have any tubercles
and significant constrictions.

Hoplites (Hoplitides) gibbosum, described by von KOE-
NEN (1902: p. 226, pl. VII, fig. 1, 2a-c, 3a-b), ttom the
Savnaceras verrucosum Zowe of Germany and Kara-
kaschiceras gibbosum, figured by KEMPER ¢f af. (1981:
p. 284, pl. 40, fig. 5-6) is even closer to Bodrakiceras in
having coarse-ribbed middle whorls, becoming smooth in
the adult. However, absence of knowledge of the
inner whorls makes its definition as Bodrakiceras ques-
ticnable,

Karakaschiceras subgibbosum WIEDMANN (in KUTEK et
al 1989 p, 733.pl. 1. fig. 3A-B; pl. 2, fig. 2, text-fig. 4C,
5D probably could also be referred o Bodrakiceras.
Several features differentiate it from Bodrakiceras: in-
flated whorlsection, coarse ribbing with umbilical and
lateral tubercles. absence of constrictions and the pre-
sence of equal ventral tubercles. The latler feature does
not allow the inclusion of this species in Neohaploceras
as advocaied by AGUIRRE-URRETA {1998, p. 41, 51}, The
inflated whorl-section is characteristic of the coarse-
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tibbed Bodrakiceras moutonianum {D'ORBIGNY, 1850;
p. 64, pl. [X, fig. 42), which was refigured by CoTTREAU
(1934: p. 46, pl. LXTX, fig. 6, 7). The species demon-
strates the specific features in the construction of cycles
of ribbing; they contain two bidichotomic ribs in the
moderate whorls.

Necivomites trezanensis (LorRy in Savyn, 1907), Kara-
kaschiceras pronecostatumt (FELIX, 1891), Neacomites
copei (FatMl 1977) are close to Budrakiceras. The first
two differ in possessing evelute shells and by having a
different construction of cycies of ribbing. The last ol this
species is distinguished by dense ribbing without lateral
tubercles on internal whorls. Sarasinella chichalensis
(SeaTH, 1939: p. 161, pl. 21, fig. 4a-c (only)) has some
similarity with Boedrakicerus, but the holotype of this
species (Tig. 3} differs by the presence of several bidicho-
tomic Tibs in a cycle and late smoothing of the ribbing.

Leopoldia biassalensis (Tzankov, 1937: p. 60, pl. II,
fig. 1. 3 and Tzankov, 1946: pl. X1, fig. 10, refigured
by DiMiTROVA, 1967, as Leopoldia biassalensis {p. 125,
pl. LXMW, fig. 1) and L. pronecastata (p. 126, pl. LVII,
fig. 2-2a: pl. LXII, fig. 2) because of the presence of
umbilical, lateral and ventral tubercles and the general
style of ribbing also belong to Bodrakiceras.

Karakaschiceras biassalense (Comprany, 1985: p. 124,
pl. 2, fig. 11 (only)} from the Savroceras verrucosum
Zone of southern Spain also appeurs to belong lo Bodra-
kiceras on account of coarse ventral ribbing and strong
umbilical bullae of the outer whorls. This specimen is
very close to Karakaschiceras gr. biassalense  inostran-
zewi (ETracHrmN er af, 1998, fig. 2H} from the campr-
[ntoxa Zone of Moraceo for the same reasons. The ex-
ample of Nechoploceras arnoldi (PICTET & CAMPICHE,
1 860) of the same age and locality figured by ETTACHFIN
et al., 1998: Mg 2C is a typical Bodrakiceras, very close
to B. inostranzewi. It differs from Neohoploceras by the
absence of enlarged ventral tbercles in the termimal
complex rib of the cycle. and less developed umbilical
and ventral whbeicles.

Surasinella discoidea (CoLLIGNON, 1962: p. 30, fig. 884)
from the Upper Valanginian Qlcostephanus schenki Zone
of Madagascar is a true Bodrakiceras, which has remark-
able constrictions, more fully developed than in B. inos-
tranzewi, [Uis very probable that Sarasinella quadrisiran-
gulara (ibid., 1962, p. 49, fig. 879 (only)) should be
included also in this species. Bodrakiceras discoidenm
{(CoLLIoNoN, 1962) from the Thurmanniceras perivan-
siens Zone of the Crimea sections (Pl. 2, Fig la-b) is
almost identical with the hototype of the CoLLIGNON
(1962} species, being less ornamented in the outer
whorls.

Sarasinella quadristrangulata (CoLLIGNON. 1962: p. 49,
886 {only)} is similar to Bodrakiceras inostranzewi, while
S. guadristrangifata (COLLIGNON, 1962: p. 49, 880

{only)) is a true Karakaschiceras without lateral and
umbilical tubercles.

Leopoldia biassalensis (COLLIGNON, 1962: p. 52, fig. BRS
ionly)) and L. pronecostata {ibid. [962: p. 52, fig. 889,
890} possibly should be referred to the same species of
Bodrakiceras, which has some similarity with B. inos-
tranzewi with the exception of more frequent and later
smoothening of the ribbing.

Karakaschiceras sp. (Copg, 1991 pl. 7, fig. 3} has a great
resemblance with Bedrakiceras inostranzewi.

Karakaschiceras cf. inostranzewi (KEMPER et af., [981:
p. 283, pd. 40, fig. 2, 4), Karakaschiceras sp. a (KEMPER et
al.. 1981:p. 286, pl. 41, fig. 18-19). Karakaschicerassp. b
{KeMPER et al., 1981: p. 286, pl. 41. figs. 1-3, 8-9) from
the Upper Valanginian Dichotomites hollwedensis Zone
of Germany also belong 1o Bodrakiceras. Karakaschi-
ceras sp. b seems to us to be very close to Bodrakiceras
inostranzewi in the inner whorls, but differs by possessing
a more evolute shell and coarse ribbing of the outer
whorls, as in B. heteroptvchiin.

Karakaschiceras cf. sp, b from the Saynoceras verru-
cosum Zone of France (KEMPER et af.. 1981: p. 286, pl. 41,
fig. 1-3, 8-9) also has three rows of tubercles in the
innermost part of the shell and should be referred to
Bodrakiceras.

Distribution: Lower Valanginian: Kiliarnella otopeta-
Campylotoxia campriotoxa Zone South-West Crimea,
Bulgana., Romania; Thurmanniceras pertransiens Zone
of Poland. Campviotoxia campvlatoxa Zone of () Paki-
stan and Morocco. Upper Valangiman: Dichotonites
spp. beds of Great Britain, Dichatomites hollwedensis
Zone of Germany. () Smynoceras verrucoswn Zone of
North Caucasus, Savnoceras verrucosum Zone of France,
Spain, Qlcostephanus schenki Zone of Madagascar, Kar-
ukaschiceras antennaium Subzone of rhe Olcostephanus
atherstoni Zone of Argentina.

Bodrakiceras constrictum sp. nov.
Pl 2, Fig. 4

1339 - Haplites cfr. Desori: KaRAKAsCH, p. 437, pl. [I.
fig. 4a-b (pars}

Species name: from Latin constrictus - having constric-
{ions.

Holotype: MSU 95/4 from bed Kp23/15, condensed
horizon on the Lower and Upper Valanginian boundary,
Campylotoxia campviotoxe Zone (7) of Verkhorechie
Village, base of Rezanaya Mt,

Material: Two complete specimens from Verkhorechie
Village. base of Rezanaya Mt., collected by students of
the Geological Faculty, Moscow State University.
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Description: Moderately discoidal shells with trapezoidal
whorl-section. Venter slightly convex, clearly separated
from the lateral sides. Umbilicus narrow, deep. with spar-
ingly broad umbilical walt, vertical to projecting. The
cyclic sculpture consists of 6 - 7 cycles per whorl, sepa-
rated by consirictions. Cycle of the external whorls con-
sists of a simple rib and a 3-6 partite bunch. Bunch begins
at the umbilical wall and divides on the umbilical shoulder
into 2 - 3 branches, at a strong , sharp tubercle, stemming
from inside the umbilicus. Ribs are weakly sigmoidal and
have a second branching (or intercalation) in the middle of
lateral side. The frontal branch is thickened in the upper
part, reminding one of Nechoploceras or Kifianella, but a
large ventral tubercle is not formed in B. constricium.
Simple ribs are without umbilical tubercies, separated from
the preceding cycle by a narrow deep constriction, which
crosses the venter, The simple rib joints the base of a bunch
and “"seizes’” the constriction inside the buach (D=45mm).
Ribs do not cross the venter and are terminated on the
ventro-lateral shoulders by small tubercles. Sculpture
quickly sioothes with age {D>60mm).

Measurements:

No. | D H | W |[Du|Wo|o |o | |B]|yY
95/4 | 7057 35 1237 16 | 6 ([l0-15) 30 | 15| 75 | -5%
9523 (463119 16 | 11| 4 | 2035 15|90 | -3

10mm

Remarks: Deep constrictions and 3-6 partite bunches of
terminal ribs, stemming from strong umbilical tubercles
distinguish the new species fiom Bodrakiceras discoi-
deunt (COLLIGNON). The specific character of the bunches
makes this species similar to Karakaschiceras netimayri
(BEHRENDSEN), but the new species differs by the presence
of lateral tubercles. deep constrictions and irapezoidal
whorl-section.

Distribution: As for the holotype.

Genus Busnardoites NikoLov, 1977

1977 - Busnardoites: NIkoLoV, p. 642.

1987 - Busnardoites: Company, p. 144,

1996 - Neocomites (Neocomites); WRIGHT ef al., p. 60
{pars).

Type: Ammonites Desori (MCTET & CAMPICHE, |860:
p. 246, pl. 33, fig. 4a-b), Lower Valanginian, Sainte-
Croix, Vaud, Switzerfand.

Diagnosis: Medium to large, moderately involute, dis-
coidal shells. with a high trapezoidal (to rounded trape-
zoidul)y whorl-section and convex venter. Umbilicus nat-
row, deep: the umbilical wall is comparatively narrow,
vertical, or with a weak negative sloping. The cycled
neocomitid sculpture is formed by sumple ribs, one or
two 3-5 partite bidichotomic bunches. Bidichotomic ribs

Fig. 7 — The suture line of the holotype of Busaardoites (1) kojasdjilgensis sp. nov.; MSU 95/8 at D=140 mm and H=8{ mm;
Lower Valanginian, Campylotoxia campyintoxa Zone of Kojas - Dzhilga Ravine, near Nauchny Town,
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‘biggitr on the umbilical wall in the pronounced umbilical
‘itiércle. directed snside the umbilicus. Simple ribs do not
have tubercles. The point of branching of bidichotomic
bunches is marked by a tubercle on the carly whorls
{D<20mm). which disappears with age. Cycles of ribbing
{10 per whorl) include a simple rib and a bunch scparated
from each other by narrow consirictions. The cycled
sculpture disappears in the adult, but retains bidichotomic
ornament, Ribs divide al mid-whorl height. Ribs are
terminated on the ventro-lateral shoulder by tubercles
having an angle of 60-80° in the plane of symmetry of
the shell.

Suture line: with asymmetric tripartite second numbilical
lobe (U) and shallower tripartite, comparatively symme-
trical, first umbilical lobe (U").

Composition: Busnardoites desori (PICTET & CAMPICHE,
1860); B. (1) kojasdjilgensis sp. nov. (see below); B
makariopolskii NiKoLov, 1977, B, subcampviotoxus
NikoLov, 1977.

Remarks: The morphology of the genus reminds one of
different representatives of the Neocomitidue: Bodraki-
ceras gen. nov. {see above), Campvlotoxia gen. nov. (see
below), Dicostelia BUSNARDO, 1966 (in BUSNARDO et ol.,
1966) and Teschenites THIEULOY, 197 1.

Busnardoites i1s distinguished from Bodrakiceras by the
absence of bifurcate and intercalated ribs, as well as
by the development of lateral mbercles in cycles on the
early whorls. The genus Dicostello 1s characterised by
absotutely differeat ornament cycling and by weakly
developed umbilical tubercles on internal whorls; the
shell is becoming more evolute 1 the adult. Teschenites
is more evolute and has fine ribbing in the inner whorls.

NikoLov {1977 related the desori type to “"Sarasi-
wella {7y schardti (BMBG.) ", which belongs to Neohoplo-
ceras (see BARABOSHKIN & MiknalLova, 1994). The
absence of large ventral tubercles in this sample, the
characteristic feature of Neohoploceras, excludes this
attribuition.

NikeLov, the author of Busrardoites, identified its
representatives as: B. desori, B. campylotoxus. B. sub-
campvlotoxus and B. makariopolskii. B. campvlotoxus
however, does not have the specific features of Busnar-
doites:- strong umbilical tubercles are missing and the
ribs of the internal whorls are not grouped in bunches,
having more similarily with Thurmanniceras. This spe-
cies we select as the type of new genus Campylotoxia,
which is described below.

Busnardoites concordis {KVANTALIANI & SAKHAROV,
1686} has vet another atyle of ribbing with thickened
and flattened frontal branch in bunches, which is more
characteristic of Eristavites.

(?) Busnardoites sp. and Busnardaites sp. (FARAONI ef al.
1997: pl. 6, fig. 6 and pi. 3, fig. 11} do not belong in

Busnardoites being evolute and fine ribbed without um-
bilical tubercles.

Distribution: Lower Upper Valanginian. Campvlotoxia
campylotoxa Saynoeceras verrucosum Zones of Switzer-
land, Bulgaria, France. Crimea: Haploceras (Neolisso-
ceras) salinarium Zone of SE Spain, Campvilotoxia cam-
Prlotoxa Zone of Morocco.

Busnardoites (?) kojasdjilgensis sp. nov.
Pl. 1, Figs. 3a-b, Text-fig. 7. 11

(7} 1907 - Hoplites pronecostatus: KARAKASCH, p. 87,
pl. XI, fig. 1a-b (only).

Species name: from the Kojas - Dzhiiga Ravine, South-
West Crimea.

Holotype: MSU 95/8. Well-preserved large phragmo-
cone from the Lower Valanginian, Campviotoxia campy-
fotoxa Zone of Kojas - Dzhilga Ravine, near Nauchny,
South-West Crimea, collected by students of the Geolo-
zical Faculty of Moscow State University.

Description: Large, discoidal. strongly compressed, in-
volute shell with high rhomboidal whorl-section. Umbi-
licus narrow, not deep, with vertical narrow umbilical
wall.

The sculpture occurs only on the outer large whorls,
Sinuous ribs (20 per whorl) are bi - tnipartite or inter-
calated. They begin on the wnbilical shoulder by small
spicate tubercle and divide inte broad flattened branches,
which i1s marked by a broad swell. An additional branch
intercalates when bifurcation occurs. Ribs terminate in
broad flattened ventral tubercles, angled around 60 - 80°
to the plane of symmetry of the shell. The narrowing of
the venter results in the ventro-lateral merging of opposile
ventral tubercles into a single siphonal line,

The increasing and sharpening of umbilical tubercles.
typical for Busnardoites. can be observed in the umbilical
area. Cyeles of ribbing of the inner whorls consist of a
simple rib and a bunch of rib, separated by constrictions.
The innermost cycles, as could be seen, consist of two
bunches.

Measurements:
No. | D | H|W | |Du|Wujo, |a:|@az]| B | ¥

93/8 | 166 |885] 42 | 30 7 [ 0 | 7 | 10 b0-80] -5

Suture line (Figure 7} under D=140mm is strongly fis-
sioned. Shortened bifurcate ventral lobe (V) is near to
double the depth of the very large asPernetric umbilical
lobe (U). The first umbilical lobe (U") is tripartite, suffi-
ciently large, subsymmetrical. An external saddle is bi-
partite and projects remarkably over the wripartite lateral
saddle.
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Remarks: Busnardoites kojasdiiigensis clearly differs
from the type of Busnardoites by the character of ¢ycli-
city of intermal whorls (it has two bunches and a single
rib) and the sculpturc of external whortls, as well as by
strongly invoiute discoidal shell.

Haplites pronecostatus (FELIX, 1891), figured by Kara-
KAsSCH [SPU 103/495: 1907, p. 87, pl. 11, fig. 1a-b (only}]
is very close to our species, but has more dense ribbing
in the internal whorls. The specimen SPU 103/494 fig-
ured on pl. 10, fig. 10a-b in KarakascH (1907) differs
from Busnardoites in having umbilical and lateral tuber-
cles in the inner whorls. Probably it belongs to Bodraki-
ceras.

Regrettably, only the umbilical parts of the internal
whorls of eur new species were available for study. By
morphology they are very close to the type of Busnar-
doites, but are distinguished by less coarse ribbing and
less projecting tubercles. Therefore, we consider that the
species can be referred to Busnardnites.

Distribution: Lower Valanginian, Campyvlotoxia campy-
lotoxa Zone of South-West Crimea.

Genus Campylotoxia gen. nov.
Generic name: derived from the type species,
Type: Haplites campylotoxus UnLiG (1902, p. 49, pl. 4,
fig. 2}, Lower Valanginian of Dolni Listna, Carpathians,

Slovakia.

Diagnosis: Moderately evolute, medium size shells, hav-
ing high (rapezotdal and sparingly high rounded-trape-

-

zoidal whorl-section and slightly keeled venter. Umbili-
cus broad, shallow; umbilical wall is steep to vertical,
narrow.

Ribs are grouped in cyeles, which are separated by
a weak constrictions in the earhest whorls (D<I{hnm)
and represented by sinuous single, bifurcate, 3-4 - branch
ribs and bidichotomic bunches, Ribs are flattened near
the venter and terminate on the ventro-lateral shoulder
by small tubercles. Cycles commence with a single
rib followed by two bifurcate ribs. branching on the
umbilical border or, rarely, - in the mid-lateral flanks.
Under D=20mm this border is marked by a spiny umbi-
lcal tubercle. The cycle terminates by a 3-4 - branched
rib or a tripartite bidichotomic rib, one of the branches
of which has additional bifurcation in the mid - to
upper third of the whotl height. The ventral flatiened
tubercles are orthogonal to the plane of symmetry of
the shell in the early whorls. but they become subparallel
to it in adult. There are about 10 cycles of ribbing per
whorl,

Suture line: is characterised by trifid umbtlical lobe (U},
deeper than the ventral lobe and noticeably inclined to the
wedge of the seam; the first umbilical lobe (U trifid.
half as deep as the umbilical iobe.

External saddle (V/U) is broad and asymmetric; the
first lateral saddle (U/U') is also asymmetrical. Tt is high-
er, but narrower than the external saddle.

Composition: Campviotoxia  brusseuri (COLLIGNON,
1962). C. evoluta sp. nov,; C. campyiotoxa (UHLIG,
1902) with two subspecies: C. campviotoxa campyvlotoxa
{(UrLig. 1902) and C.  campwlotoxa densocostata
subsp. nov,

2mm ;

Fig. 8 — The suture line of Campylotoxia campylotoxa campylotoxa (UHLKG, 1902); MSU 95/15 at H=19 mm; Lower Valanginian,
Campylotoxia campylotoxa Zone of Verkhorechie Village, base of Rezanaya Mt., bed Kp23/15,
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Table 1 — Schema of the biostratigraphic zonation of the Valanginian of the south gast Crimea.
- - i V.V.Drushits, 1960; |
T R.Busnardo, ] ) B.T.Yanin, L E.J.Baraboshkin,
& J.-P.Thieuloy, 2|  N.LKarakasch, = L.E.Vishnevsky, | 1997b
2 197¢ 4 1907 g 1989 R BODRAK RIVER -
= HYPOSTRATOTYPE = BIASALA a KACHA RIVER a KACHA RIVER
v ZONE ZONE ZONE
Z Eleniceras
g Sandstones o E tauricum
% Teschenites = with I &= Crioceratites ﬁ
x 2 callidiscus | DPwvalia crimica [ E duvali =
= = > = .
E T = and 3 E—l_‘ T Teschenites
& 2 = Holectypus = B = callidiscus
> = =h
g Himantoceras ; Himantoceras
trinodosum trinodosum
Sayneceras Leopoldia Saynoceras
Verrucosum % leopoldina VErTucosum
Thurtnanniceras =z Conglomerates D Campylotoxia
z = & & 2
z campylotoxum = with = &= and b campylotoxa
= o Huoplites aH =
g o Thurmanniceras 5 and ~ E Trigonia g o Thurmanniceras
& tzt pertransiens é Ostreq rectangularis é carinata o 5 pertransiens
w3 -
-
§ Thurmanniceras E Kilianella
otopeta otopeta

— <

i

5

Fig. 9 — The suture line of the holotype of Campylotoxia campyiotoxa densocostata subsp. nov., MSU 95/12 at H=13 mm; Lower
Valanginian, Campviotoxia campviotoxa Zone of Verkhorechie Village, base of Rezanaya Mt., bed Kp23/15.
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Remarks. Campvlotoxia is close to Thurmanniceras Coss-
MANN. 1901, Busnardoites NIKoLOv, 1966, Sarasinella
UdLic, 1905, Kitianella UnLIG, 1905, Neocomites UHLIG,
1905 and Varltheideites RawsoN & KempEr, 1978, 1t dif-
fers from the genus Thurmanniceras by a differemt con-
stiuction of cycles of ribbing, low rib branching and
ventral tubercies, which are subparalle] to the plane of
symmetry already in the middle whorls. Campyiotoxia
is distinguished from Busnardoites s.s. by a different
style of ribbing in its imner whorls, by the absence of strong
umbilical tubercies in the early whorls, by the tlattening of
ribs. by the smaller number of branches in bunches and by
ventro-lateral tubercles subparallel 10 the plane of symme-
try. Sarasinella has well-marked lateral wbercles comple-
tely missing in the early whorls of Campylotoxia. Kilia-
nelfa has deep constrictions, high-branched ribs and large
rounded ventro-lateral tubercies in the end of cycles of
ribbing. The genus Neocomires has a different construction
of cycies of ribbing in the early whorls. The morphology of
the middle whorls of Varlheideites Rawson & KEMPER,
1978 is close to Campvlotoxia but the presence of frequent
fine ribs in the inner whorls and the appearance of lateral
and ventro-lateral tubercles, clearly distinguishes the new
genus.

Sarasinella sp. aff, ambigua (COLLIGNON, 1962: p, 26,
fig. 829} possibly belongs to Campylotoxia, because of
the close style of ribbing, but it is distinguished by the
presence of weak constrictions, which appear in the adult
whorls.

NikoLov {1977) was the first. to indicate the mor-
phological specificity of the “‘Hoplites™ campviotoxus
group. He included it in Busnardoites NIkoLov, 1966,
Close examination of the internal whorls of Busnar-
doites, available in our collection, has revealed their
essential differences. The revision of the campm-
fotoxus group has shown that these ammeonites have a
sufficiently specific morpholegy of ribbing. to allow
the separation of Campvlotoxia as a new genus. This
genus occupies a well-defined position at the end
of the Lower Valanginian. We assume after NikoLOv
(1977) that Campylotoxia is a direct descendant of Thur-
manniceras and has great morphological resemblance
with it.

Distribution. Lower Valanginian. Haploceras (Neolisso-
ceras) salinarivm Zone of Spain, Campylotoxia campy-
Iotoxa Zone of France, Bulgaria, Carpathians, Crimea,
Morocco, Pakistan and Hibolites joleaudi & Neocomires
teschenensis Zone of Madagascar. Savhoceras verruco-
sum Zone of ltaly.

Campyletoxia campylotoxa campylotoxa

(UHLIG, 1902)
Pl. 3, Figs. 2a-b. 3, 4a-b, 6, Text-fig. 8§

1902 - Hoplites campylotoxus: UnuiG, p. 49, pl. 4, fig. 1a-
b. 2 {(only).

1907 - Thurmannia campmydotoxa: Savw, p. 42, pl. 3,
fig. 12.

1967 - Hoplites (Neocomites) aff. campylotoxus: TouLa,
p. 87. pl. X, fig. 5.

1934 - Hoplites ambiygonium: STEFANOV, p. 218, pl. VII,
fig. 2 (only).

1939 - Sarasinella aff. campylotoxa: SeatH, p. 103,
pl. XXII, fig. 9.

(1) 1946 - Hoplites ambligonium: Tzankov. pl. X[, fig. 10

1960 - Lyticoceras oxygonius; DRUSHITS, p. 284, pl. XXV1,
fig. 6.

1960 - Thurmanniceras campylofoxum: NiIKOLOV, p. 178,
pl. XIX, figs 1, 2 (only).

1967 - Thurmanniceras campyvintoxum: DIMITROVA,
p. 110, pl. XLVII, fig. 6.

1975 - Thurmaniiceras campylotoxum: VASICEK, p. 90,
pl. VL figs. I, 3: text-fig. 5.

1977 - Busnardeites campyiotoxus: NikoLov, p. 112,
text.-fig. 3 (only).

1979 - Thurmanniceras campyiotoxum: THIELLOY. p. 46.
pl. 2, figs. 4-6.

19381 - Busnardoites canpylotoxus: ARNAUD et al | pl. 2,
fig. 1.

1986 - Busnardoites campylotoxus: VASICEK & MICHALIK.

P 466, pl. VI, fig. 2.

(2) 1997 - Busnardoites campylotoxus: Faraon ef al., pl. 6,
fig. 3 (only).

(?) 1998 - Neocemites teschenensis: ETTACHFIN et al., hig. 2G

Holotype: MM No.ASII158; Dolni Listna . Carpathians,
Slovakia, Lower Valanginian.

Material: The material we have includes three complete
specimens of good preservation (Nos. 95/9, 95/14, 95/15)
and several fragments from the Verkhorechie Village,
base of Rezanaya Mt., bed Kp23/13, condensed horizon
on the Lower / Upper Valanginian boundary layer, Cam-
pviotoxia campylotoxa Zone (?), authors’ collection and
coliected by students of the Geological Faculty, Moscow
State University,

Description. Moderately evolute shells with high
rounded hexagonal 10 trapezoidal whorl-section. Venter
slightly keeled; umbilical wall is steep. subvertical and
narrow. Umbilicus moderately broad, shallow.

The sculpture consists of 2-4 - partite ribs and bidicho-
tomic ribs, which are grouped in cycles, separated by
constrictions. Cycles of the internal whorls (D<10mm)
consist of two - three single ribs, bifurcate rib, which
branch in mid-whorl height and a tripartite rib, Ribs
ihave (lattened umblical tubercle, directed obliquely
backwards. The frontal rib of each cycle branches at the
mid-whorl height without a tubercle. Cycles of the inter-
mediate whorls (D<40mm) are represented by single and
2-4 bifurcate ribs branching on the umbilical border.
Cycles of late whorls (D>40mm) are formed by single
rib {can be absent). one or two bifurcate ribs branching on
the umbilical border or above it. and tripartite ribs (one of
its branches has an additional branching in the mid -
upper third of the whorl height). Constrictions are not
observed. Ribs broad, flattened, terminated by equal ven-
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tro-lateral tubercles, which are perpendicular {D<40mm)
and subparaliel (D>40mm) to the plane of symmetry of
the shell, The cyclicity disappears under D>90mm, and
the tripartite ribs with strong umbilical tubercles domi-
nate.

Rare zigzag and looped ribs appear due to interruption of
shell growth. Some of our samples differ from the holo-
type by rare adapertural quadripartite bunches (2 per the
whorl).

Measurements:

No. | D|H | W |Du|Wu]o, |a|loas! P |y
95/15| 32 | 145795 | 9 | 2 |20-25 -20 | (D [ 50 8590
95/11 235 - (124 3 |35 -3 - | - | %0

9510 | 575 (2351195] 19| 4 | 30 | -30 [20-25[[0-15) 80
95/9% [ 110 |445( 34 | 36 | & [ 10 [-10 | 15[ 5 | %0

* - measurements were made on a preserved part of the phrag-
Mecone

—

Fig. 11 — Trends of change in the suture line in some Va-
langinian neccomitids based on the suture lines of
Luppovella (Neoluppovella) spinosa subgen. et
sp. nov. - Text-Fig. 4. Belbhekiceras belbekii Ba-
RABOSHKIN, 1997 - Text-Fig, 5, Busnardoites (7)
kojasdjilgensis sp. nov. - Text-Fig. 7, Campvilato-
xiu camynlotoxa denvocostata subsp. nov. - Texi-
Fig. 9, Kifianella atopeta (THIEULOY. 1979), MSU
05/17 (see PI. 4, Fig. 3), Bodrakiceras afl. discoi-
deum (CoLuignoN, 1962), MSU 95/7 (see PL. 2.
Fig. 3), Karakaschiceras biassalense (KARAK-
ASCH 18900, MSU 95/24, (see P1. 4, Fig. 1), Thu-
manniceras sp.. MSU 95/26. Nechoploceras sp.,
MSL 95725, Distoloceras sp.. MSU 95728,
Vartheideites sp.. MSU 95/27. Luppovella (Plani-
bulliceras) kachensis BARABOSHION & MIKHAILO-
va, 1994, MSU 5/93 (from BaraBOSHKIN & Mix.
HalLOva, 1994, text-hig. 3}, Luppovellu (Luppo-
vella) bawmbergeri {SPaTH. 1939). MSU 3/93
(from BARABOSHKIN & MIKHAILOVA, 1994, text-
fig. 4).

For the suture lines of Berriasian ammonites
we have used Balkites nerodenkol BOGDANOVA
& Kvantavuian, 1983 {Bogdanova collection),
Euthymiceras s, is based on Transcaspiites
transcaspius (Luprov, 1949) ARG] 25/11104
{(from BocGbaNova er al, 1985, texi-fig. 3k
Berviasellu 5.1 Is based vn Dalmasiceras dalmasi
{Pic1eT, 1867). ARGI 371/10 {Bogdanova collec-
tion).

Suture line (Figure 8); Ventral lobe (V) is shorter than
the trifid umbilical lobe (U1}, noticeably deviating towards
the umbilicus. The first umbilical lobe (U') is only half as
deep as the umbilical lobe (U).

The external and first lateral saddles are bifurcate and
unequal. The exiernal saddle is broader and shailower
than the first lateral saddle.

Remarks: The type of the species was chosen by
UHLIG (1902: Hoplires campviotoxus, p. 49, pl. 4.
fig. 2). Vasices (1975: p. 90, pl. VI, fig. 1) refigured
this specimen and formally named it the lectotype.
Hoplites campylotoxus {UnLig, 1902: p. 49, pl. 4.
fig. 3} and refigured by VaSicek (1975, p. 90: pl. VI,
fig. 2} as Thurmaniniceras cf. campylotoxun. should
be considered probably as a new species, because 1t
has very rare ribs and tubercles in the point of branch-
ing.

There are very many references to this species in the
literature.

Thurmannia (Kilianella) campyloroxa (CoHen. 1933:
p- 163, pi. 2, lig. 11), Thurmanniceras campyiotoxus
(SApuNOv, 1957: p. 158, pl. 3, fig. 7) and Thurmannia
(Kiliunella} campyviotoxa (STEFANOV. 1934: p. 214, pl. 6.
fig. 10, 11}, Thurmannites cf. campylotoxus (ERISTAVI,
1955: p. 91, pl. 111, fig. 5}, Thurmanniceras campviotox-
um (Nikowov, 1960: p. 178 pl. XX. fig. 3). Busnardoites
campvlotoxus (IMICHALIK & VASICEK, 1989: p. 513, pl. 1,
fig. 1) belong mainly to Teschenites because of the pre-
sence of fine ribbed inner whorls with weak umbilical
tubercles.

Hoplites campilotoxus (sic) (LEMOINE, 1906: p. 180),
Thurmannia (Kilianella) campviotoxa (ACKFRMANN,
1932: p. 42) and Thurmanniceras campylotoxunt (ERISTA-
VI, 1961: p. 95) were described without figuring, so exact
identification is impossible.

Sarasinella aff. campyiotoxa (SrathH, 1939: p. 103,
pl. XXI1, fig. 5a-b) according 1o the description, has three
tubercles on ribs of the interma! whorls and cannot there-
fore be referted to Campvloroxia.

Sarasinella sp. aff. campyvioioxa (CoLLIGNON, 1962: p. 26,
figs. 830, 831) belongs to different genera. The sample
figured on fig. 830, has fine, not flattened, weakly curved
ribs and reminds one of Thurmanniceras. The weakly
keeled sample (fig. 831) has intercalated single and bi-
furcating slightly curved ribs and possibly beloags to
Eristavites.

Neocomites (Neocomites) campviotoxus (FatMmi. 1977;
p. 279, pl. 8. figs. 3, 4): the specimen in fig. 4 is almost
identical with Campvlotoxia brasseuri, and the specimen
in fig. 3 has prevailing bipartite ribs and should referred
to another species.

Busnardoites campylotoxus (MICHALIK & VASICEK. [989:
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p. 531, pl. 1, fig. 1, reproduced in Vasicek, 1994:
p. 180, pl. 1, fig. 1). is distinguished from Campy-
lotoxin campylotoxa by more frequent ribbing, wea-
kened in the middle of whorls and is similar to
Teschenites neocomienseformis HOHENEGGER in UHLIG,
1902.

Busnardoites campyiotoxus (CoMPaNy. 1987: p. 145,
pl. 11, fig. 12, 13: pl. 19, fig. 13) is referred by us to
the new subspecies Campviotoxia densocostata, de-
scribed below.

Neocomites sp. (KEMPER, 1976: pl. 30, fig. 10), redefined
later as Thurmanniceras ¢f. campviotoxum (KEMPER ¢t al,
1981: p. 279), has bidichotomic ribs with high branching
as n Tescherites,

Hoplites ambligonium (Tzankov, 1946: pl. X1, fig. 10)1s
close to Campylotoxia campylotoxa by the type of cycli-
city of its ribs, but its poor preservation does not allow a
complete identification.

It seems that only one sample of Busnardoites campy-
lotoxus figured by FARAON] et al. (1997: pl. 6, fig. 3) has
ribbing c¢lose to the real Campvlotoxia campyilotoxa.
The other specimens (pl. 6. fig. 1 and 2} are closer o
Thurmanniceras, because they have a very high point
of rib-branching. The record of C. campviotoxa from
the Savnoceras verrucosum Zong, is doubtful in the
absence of that species in the lower Upper Valanginian.
We think that the sections, described by FaraoN! et ol
(1997) are characterised by the earliest appearance of
Savnoceras verrucosum and thus of early Late Valangi-
nian age.

Neocomites teschenensis, figured by ETTACHFINI ef al.
(1998: fig. 2G) is very similar to Cumpyviotoxia campy-
lotoxa, having the same style of ribbing. bipartite in the
inner whotls. Unfortunately the other parts of the sample
are not well-preserved and complete identification is
difficult.

Similar to Campylotoxia campylotoxa is C. brasseuri
(CoLrigNON), which differs by the prevalence of
single ribs and by bifurcate tripartite ribs at the end of
each cycle of ribbing. ks cycles of ribbing consist of
two to four single, one bipartite, and one bifurcale
tripartite rib, as is apparent in the type of Sarasinella
brasseuri, COLLIGNON, 1962: p. 26, fig. 832). The pre-
sence of bipartite vibs with a high point of branching
indicates similarity of this species with the genus Thur-
manniceras.

Distribution. Lower Valanginian, Campylotoxia campy-
loroxa Zone of Crnimea, France, Slovakia, Bulgana, Paki-
stan, Morocco; Haploceras (Neolissoceras) salinarium
Zaone of Spain, (?) Upper Valanginian Savnoceras verru-
casum Zone of Italy.

Campylotoxia campylotoxa densocostata subsp. nov,

P1. 2, Fig. 7; PI. 3, Figs. la-b, Text-fig. 9, 11

1934 - Hoplites amblygonivm: STEFANDY, p. 218, pl. VII,
fig. | (only).
1987 - Busnardoites campvietoxus: COMPANY, p. 145,

pl. 11, fig. 12, 13; pl. 19, fig. 13.

Subspecies name: from Latin densus - frequent and
costatus - ribbed.

Holotype: MSU 95/12 a complete specimen of good
preservation from bed Kp23/15, condensed horizon on
the Lower/Upper Valangiman boundary, Campyvictoxia
campviotoxa Zone (7) of Verkhorechie Village, base of
Rezanava Mt.

Paratypes: several fragments of satisfactory preservation
from the same locality collected by students of the Geo-
logical Faculty. Moscow State University.

Description: Moderate, with high trapezoidal whorl-sec-
tion and weakly keeled venter. Umbilicus relatively nar-
row. shallow; umbilical wall is vertical to projected,
Narrow.

Sculpture consists of rare simple ribs, 3-4 - partite
and bidichotomic rib, branching at an umbilical tuber-
cle. Ribs terminate by ventro-lateral tubercles, which
become subparallel 1o the plane of symmetry of the
shell in adult. Cycles of ribbing are separated by
weak constrictions and not very typical for the genus,
because single ribs are presented in internal whotls
only. Cycles of intemal whorls (D<20mmn) begin by a
simple or bifurcate rib and include also 2 - 3 bifurcate
ribs and a (ripartite rib terminating the cycle. Cycles
of the external whorls (D=23-40mm} each consist of
a bifurcate rib and tripartite rib. There are up to 9
cycles per whorl. The cyclicity disappears later
(D>50mm) and the ribbing then consists of tripartite
bidichotomic ribs with additional branching on one of
the branches,

Measurements:

No. | D | H | W [Du|Wujo, |o|as| B ¥
95/12 52 |215(155| 16| 3 | 30 | -10 [10-15) 15 |5; 90
9513 - (200 14| - [ 3 [ 30 |15 U5 151 96

Suture line (Figure 9): Ventral lobe (V} is narrow, deep
and bifurcate; umbilical lobe (U) is wripartite, somewhat
asymmetric, strongly devizting inside umbilicus; the first
umbilical lobe (U") is twice shorter than the umbilical
lobe (U).

External (V/U) and first lateral (U/U'} saddles are
asymmetric. but the former 1s breader and somewhat
shallower than the latter.
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Remarks: The new subspecies is distinguished from C.
campviotoxa campvlotoxa by denser ribbing, nearly coimn-
plete absence of single ribs in cycles and development of
tripartite ribs on the outer whorls.

The holotype has a weak original damage on the
shell of the body-chamber, which is not a change of style
of ribbing. All samples came from the horizon of con-
densation at the Lower/Upper Valanginian boundary.
They were met in reworked condition together with
Campylotaxia campviotoxa. This allows us o expect
that their primary distribution was in the campylotoxa
Zone.

Distribution: Lower Valanginian, Campvlotaxia campy-
lotoxa Zone (7) of Crimea, Lower Valanginian of Bul-
garia, Haploceras (Neolissoceras) salinarium Zone of
Southern Spain.

Campplotoxia evoluta sp. nov.
Pl. 3, Figs. 5a-b

1907 - Haoplites cfr. amblvgonins: KARAKASCH, p. B6,
pl. X1, fig. 6a-b.

Species name: from Latin evolutus - unrolled.

Holotype: MSU 95/14, complete specimen of good pre-
servation from bed Kp23/15, horizon of condensation on
the Lower/Upper Valanginian boundary, Campylotoxia
campiotoxa Zone (7), Verkhorechie Village, base of
Rezanaya Mi., collected by students of the Geological
Faculty, Moscow State University.

Description: Moderately evolute with rounded-rectangu-
lar (on the early whorls) and trapezoidal (on the late
whorls) whotl-section and weakly keeled venter, Umbi-
licus relatively narrow, shallow; umbilical wall is vertical
to averhanging. narrow.

Sculpture is formed by single, 2-3 - partite and rare
bidichotomic ribs, branching in the umbilical tubercle.
Ribs are terminated by ventro-lateral tubercles. perpendi-
cular to the plane of symmetry of the shell on early
whorls and subparallel on later whorls. Ventral and um-
bilical tubercles of terminal bunches are sometimes tore
prominent, Cycles of ribbing in the internal
whorls (D<25mm) include a simple rib, several bifurcate
ribs and tripartite rib terminating the cycle. The cycle
consists of simple. biturcate and tripartite rib in the ex-
ternal whorls (D=35-50mm). There are up to 5 cycles per
half a whorl.

Measurements:
No. | D|H|W |Du|Wu|o|o]|oy| By

95/14| 49 | 19 | 16 | 18| 3 |30 |-20(25 | 5 | 90

Remarks: The new species differs from C. campylotoxa

in its more open ribbing. less curved ribs and a more
depressed whorl-section. It is distinguished from Campy-
lotoxia brasseuri by coarser ribbing and by rare simple
ribs.

Distribution: Lower Valanginian, Campylotoxia campy-
fotoxa Zone (7) of Crimea.

Genus Pseudacanthodiscus
BARABOSHKIN, 1997

1997a
2000

- Pseudacanthodiscus: BARABOSHKIN, p. |17,
- Pseudacanthodiscus; BARABOSHKIN, p. |05,

Type species: Pseudacanthodiscus crymicus BARABOSH-
KIN, 1997; Lower Valanginian, Thurmanniceras pertran-
siens Zone of South-West Crimea.

Diagnosis: Large, moderately evolute shells, with octa-
gonal whorl-section. Umbilicus relatively narrow with
steep umbilical walls.

Cycles of ribbing consist of simple. bifurcate and
intercalated ribs on early whorls. being separated
by constrictions. Bifurcate ribs branch in the upper
third of the whorl-height at a large flatlened tubercle,
which appears simultancously with  the umbilical
tubercle. Ribs terminate by small flat ventro-lateral
tubercles, angled with the plane of symmetry of the
shell.

Composition: Pseudacanthodiscus crvmicus BARABOSH-
KIN, 1997; P. subradiatus (UHLIG, 1910); (7)Y P. Akunizi
(COLLIGNON, 1962).

Remarks. Pseudacanthodiscus is similar to Early Hau-
terivian Acanthodiscus UHLIG, 1905, with which it
was partly identified earlier (NixoLov, 1960). It differs
from Acanthodiscius by coarser sculpture with constric-
tions in the early whorls, coarse ribbing on late whorls
and the ventro-lateral tubercles, which form an obtuse
angle with the plane of symmetry of the shell. The inclu-
sion of P, subradiatus (UHLIG, 1910) in Ocfagoniceras
SPATH. 1924 (SpaTH, 1933: p. 804) or in Neocosmoceras
BLANCHET, 1922 (Fatmi. 1977: p. 266: KRrisHnA, ). Ku-
MAR, S, & SinGh, LB., 1982). is not correct, because of
the absence of looped tibs and distinctive spines on the
last wherl.

Neocosmoceras kumizi, figured by CoLrLiGnon (1962:
p. 16, pl. 180, fig. 806) from the Berriavella boissieri
Zome of Madagascar possibly should be included in
Pseuducanthodiscus, because it has the same type of
ribbing, grouped in characteristic ¢ycles. We are not
sure of the age of this species, which is probably young-
er.

The other similar genus is the Berriasian Maze-
noticeras NIKoLOV, 1966 (especially of the M. hreveri
group: see LE HEGARAT, 1971), which differs by a
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less tuberculated venter, presence of bipartite dichoto-
mic ribs and a more evolute adult stage. It is very
probable that it is the ancestor of Pseudacanthodis-
Cus.

Pseudacanthodiscus is also similar to the Upper Berria-
sian Transcaspiites LUPPOV, 19835 (in BoGDANOVA &1 al.,
1985), which differs by the absence of the single ribs in
cyceles, absence of constrictions and less developed um-
bilical wbercles,

Distribution: Thurmanniceras pertransiens Zone of

South-West Crimea, Lower Valanginian of Bulgaria,
the Himalayas and (?) Madagascar.

Pseudacanthodiscus crymicus
BaraBosHKIN, 1997

Pl 3, Figs. 7a-b

1937 - Acanthodiscus Euthvmi: TzaNkov, p. 61, pl. IV,
fig. 2.

1967 - Acanthediscus twanensis: DIMITROVA, p. 125,
pl. LXI, fig. 2.

1997a - Preudacanthodiscns crvmicus: BARABOSHKIN,

p. L18. pl. 38, fig. la-b; 2a-b.
- Pseudacanthodiscus crymicius: BARABOSHKIN,
p. 105, pl. 5. fig. 8a-b, %a-b.

2000

Material: Holotype MSU 94/8, a nearly complete phrag-
mocone and four large fragments from the Lower Valan-
ginian, bed Kp29/34, condensed Thurmannicerus per-
transiens Zone of the Sbrosovy Log Ravine, Belbek
River, South-West Crimea.

Description: Large, moderately evolute shells with octa-
gonal whorl-section, high on the outer whorls. Umbilicus
relatively broad, shallow with steep to vertical umbilical
wall.

The cyeclic sculpture is formed by alternating simple,
bifurcate and/or intercalated ribs and constrictions.
Fine simple ribs are significantly curved in the direc-
tion of the aperture. Bipartite and intercalated ribs are
thickened and branched in the upper third of the whorl
height. Branches are short, directed forward. A large
tubercle appears at the point of branching (mtercala-
tion) and on the umbilical shoulder. All ribs terminate
by small flattened ventro-lateral wibercles, direcied with
an angle of 75-80° 1o the plane of the symmetry of the
shell.

The cycles of ribbing consist of on¢ or two simple
ribs (at the beginning of each cycle), 3-4 bipartite
and intercalated ribs on the early whorls (D=20-30mm)
and separated by shallow and narrow constrictions,
Cycles of the middle whotls (D=30-60 mm} consist
oftwo pairs of bipartite and intercalated ribs and one
simpie rib between them. QOuter whorls (D>60-70mm)
are omamented by altemating simple and intercalated
ribs, with lass of iateral tubercles,

Measurements (see table).
No. | D | H | W /|[Du|Wu|e |afaos| B |y

843 2150 25 1 206585
O4/8 1 85 | 30 | 31 | 34|75 0 1015 20 | 50 |70-80
94112 465 42 8 20| 50| 83
94/9 6251 50 9 20 [ 45 | 85

Remarks: Pseuducanthodiscus crvmicus differs from £
subradiatis (UHLIG, 1910) by the presence of simple ribs
and broad constrictions on the middle whorls, and a very
small angle between the ventro-lateral tubercles and the
plane of symmeiry of the shell.

Dimitrova (1967) has refigured Acamthodiscus euthy-
mi (from Tzankov. 1937 as Acanthodiscus twanensis, It
is very similar to large fragments of Pseudacanthodiscus
crymicus, and differs from Acgnthodiscus by straightened
bi - tripattite ribs.

Distribution: Lower Valanginian, Thurmanniceras per-
transiens Zone of South-West Crimea, Lower Valangi-
nian of Bulgarnia.

Discussion

The results of our investigation of the Valanginian am-
monites from Crimea permil 2 more complete knowledge
of the Neocomitidae. We agree with AGUIRRE-URRETA
(1998, p. 40} that the replacement of Karakaschiceras
{and therelore Bodrakiceras in the old sense) and Neo-
hoplocerws in the Subfamity Endemoceratinae SCHINDE-
woOLF, 1966, the endemic ammonites of the North Europe,
15 unjustified. The character of the development of the
morphology and the suture fine of the mentioned ammo-
nites compels us to include them into Neocomitinae
SALFELD. 1921. We combine the new results in the phy-
logenetic scheme (Figure 10), which is based on the
morphological similarities and the available data on the
suture lines (Figure 11).

The Neocomitidae belong in the Superfamily Peri-
sphinctaceae and they have a specific early branching
of the internal lebe (I) and displacement of 1d branch to
the inner side. The sutural lobe is formed as a result of
several recurrent branching of the secondary lobes, which
are located on the umbilical seam before branching. It is
known in Balkites BoGbanova & KVANTALiaNL 1983,
Berrviasefla s. I and for Thurmanniceras. Therefore, the
new elements of the suture line in the umbilical seam
aspect of Perisphinctaceae are due to branching of the
suture lobe, This feature is also typical for the Super-
families Stephanocerataceae. Desmocervataceae and Ho-
plitaceae, which have five primary lobes. It allows them
to be included the Suborder Perisphinctina {BEznosov &
MIKHAILOVA, 1983).

The ammonites of the lineage Balkites - Luppovella
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(Plamibulliceras) - L. (Neoluppovella) have equal exter-

nal and first lateral saddles with sharp reduction of the

suture line in the direction of the umbilical seam that
reflects the shape of the suture lobe symmetrically dee-
pening towards the umbilical seam (Figure 11), The

umbilical lobe in Luppovella (Planibulliceras) and L.

(Neoluppovella) becormes asymmetric and the (irst lateral

saddle becomes much narrower than the external saddle,

Luppovella (Luppovella) 1s the latest representative of

this lineage, having a very deep asymmelric umbilical

lobe. which is somewhat similay to the neocomtimid

Kilianella and the bernasellinid Balkites (Figure 11).

The morphology of the ribbing is similar in this lineage.

but has developed in two ways:

1. Luppovella cycle of ribbing consisting of single, bi-
furcate and bipartite bidichotomic ribs. Cycles sepa-
rated from each other by constrictions, which becarne
shallower in the lineage. The other developed feature
are the tubercles, which became sharper and appear
ontogenetically later in this lineage.

2. Kilianella cycle of ribbing consisting of single, bifur-
cate and bipartite bidichotomic ribs. Cycles separated
from each other by consirictions deeper in the early
whorls. Umbilical and lateral tubercles usually poorly
developed, but veniro-lateral tubercles of the terminal
rib of the cycle are very high, well-developed as in
Neohaploceras.

In the ammonites in the lincage Berriaselfu s.l. - Thur-
manniceras - Campviotoxia, the umbilical lobe is tripar-
tite, nearly symmetncal (Figure 1}). It is deeper in Ber-
riaselfa than the ventral lobe wn Thurmanniceras and
Campylotoxia and the first lateral saddle is much nar-
rower than the external saddle; both saddles or one of
them become unequal. The Thurmanniceras cycles of
ribbing, which is separated by weak constrictions in Lhe
earliest whorls, are represented by sinuous single, bifur-
cate, 3-4 - branch ribs and bidichotomic ribs. Umbiiical
tubercles are strong. lateral tubercles are poorly devel-
oped. Ventrolateral wibercles arc orthogonal or subortho-
gonal to the plane of symmetry of the shell in Thurman-
niceras, becoming subparallel in Campylotoxia.

The ammonites in the branch Bodrakiceras - Busnar-

References

ACKERMANN, E., 1932, Die Unterkreide im Ostteil des Preslav-
Sattelysystems (Ostbulgarien). Beitrige zu ihrer Fauna, Strati-
graphie und Lagerung. Sichsischen Akademic der Wissenschai
ten, Abhandlungen der Mathematisch - Physischen Klasse, 41,
5: 1-55.

AGUIRRE-URRETA, M.B., 1998. The ammonites Karakaschi-
ceras and Neohoploceras (Valanginian Neocomitidae) from
the Neuquén Basin, West-Central Argentina. Jowrnal of Pa-
feantology. 72, 1: 39-59.

ARNaUD, H., Gipon, M. & THIEULOY, ).-P., 1981, Les Calcaires
du Fontanil des environs de Grenoble: leur place dans la strati-

doites demonstrate a sharply asymmetric umbilical lobe.
In Busnardoires (his is associated with sharp reduction of
the first lateral saddle in contrast {o the external saddle.
The ormmamentation shows the disappearance of the
lateral tubercles and increase of the umbilical tubercles
wilh the joining of the ribs in bunches as in Bodrakiceras
constrictum. Neohoploceras has a deep and narrow um-
bilical lgbe which is weakly asymmetric in the ammo-
nites ol the Bodrakiceras - Nechoploceras branch. The
similarity of the sculpture of both genera is discussed
above. The Neohoploceras cycle of ribbing notably dif-
fers from Bodrakiceras by having the complex bidicho-
tomic terminal rib in each cycle with very hagh and strong
tubercles in the witimate branch and in general by coarser
ribbing and a very late effacemem of the ornamenta-
Lion.

The branch Bodrakiceras - Karakaschiceras, in contrast
to Neohoploceras, shows the reduction of lateral and
ventral tubercles and early smoothing of the shell. The
suture lines of the ammonites in the branch are similar,
but the umbilical lobe (U) in Karakaschiceras is deeper
than the ventral lobe (V).

The lincages Euthymicerus s.l. - Belbekiceras and Eu-
thymiceras s.l. - Distoloceras are characterised by the
almost symmetrical umbilical lobe (U}, somewhat deeper
than the ventral one (V) and the suturc lobe descends to
the umbilicat seam. Cycles of ribbing 1o Befbekiceras are
separated by shallow constrictions and consist of simple,
bi- or tripartite ribs, branching on the umbilical shoulder
and in the upper third of the lateral sides, being different
from Euthymiceras s.l.. which usually has intercalated
ribs.

Acknowledgements

We are grateful 10 Hugh Owen for correction of the English of this
paper. We also thank Hugh Owen. Jaap Klein and Philip Hoedemacker
for their discussion of the article. Jaap Klein also kindly helped us with
literature. The research was done in the frame of the IGCP projects 362
and 38! and with the suppon of RBSF foundation (Project 98-05-
64193).

graphie du Neocomien entre le Jura et le domaine vocontien.
Eclogae Geologicae Helvetiae, 74. 1: 109-137,

ATROPS, F. & REBOULET. S., 1993, Nouvelles données sur la
zonation par ammenites du Valanginien supérieur de 1'hypo-
stratotype d'Angles (Alpes-de-Haute-Provence) et sur ses cor-
rélations. Comptes Rendus des Séances de 'Académie des
Sciences, (I, 317 499-506.

ATroprs, F. & ResouLET, 5., 1995, Le Valanginien - Haute-
rivien basal du bassin vocontien et de la bordure provencale:

zonation et corrélations. Comptes Rendus des Séances de l'Aca-
deémie des Sciences, (1la}, 320: 985-992.



112 Evgenij J. BARABOSHKIN & [rina A. MIKHAILOVA

AuTran, G, 1989. Lévolution de la marge Nord-Est Proven-
gale (Arc de Castellane) du Valanginien moven a I"Hauterivien
4 travers I'analyse biostratigraphique des séries de la région de
Peyroles: series condensées, discontinuités et indices d'une
tectogenése distensive. These: 1-232 (unpublished thesis).

Baraposdkin, E.Yu., 19974, Valanginian ammonites, fn: V.V,
ARkADIEV & T.N. Bospanova, Atlas of Cretaceous fauna of
soulh-western Crimea, pp. 108, 112-113, 115-118. "*Pangaea’’
Publ., Sankt-Peterburg [[n Russian].

BakaBOSHKIN, E. Yu., 1997b, New siratigraphic scheme of the
Lower Cretaceous between Kacha and Bodrak Rivers (south-
western Crimea). Vestnik Moskovskogo Universiteta, Seria geo-
logia, 1997, 3: 22-29 [In Russian].

Barasoshkin, E. Yu., 1997c. New data on the stratigraphy of
the Hauterivian in the Kacha River - Bodrak River Basin. In:
V.5, MiLFev. AM. NiKisHin & B.A. SokoLov. Eds. Ocherki
geologii Kryma. Trudy Kivnskogo geologicheskogo rauchno-
uchebnogo tsentra, 1: 27-33. Moscow State University, Geolo-
gical Faculty. [In Russian].

BaraBOSHKIN, EY ., 2000, {n: ARKADIEY, V.V.. ATABFKYN,
A.A.. BaraBosHKIN, E.Yu., BocpaNova, T.N.. Stratigraphy
and ammomies of Cretaceous deposits of South-West Crimea.
Palaeoniographica. A, 255. 4-6. R5-128.

BaragOsHKIN, E.Yu. & MikHaIlLOvA, LA., 1994, On the revi-
sionn of Neocomian ammonites of Crimea: genera Neohopla-
ceras Spath and Luppovella Nikolov. Paleontologichesky Zhur-
aal, 1994, 3. 41-54 [In Russian].

Baraposukin, £ Yu. & Yan, B.T.. 1997, The cormrelation of
the Valanginian of south-western and central Crimea. /i V.S,
MILEEY, A M. Nixistin & B.A. SokoLoyv, Eds, Ocherki geolo-
gii Kryma, Trudy Krvmsioge geologicheskogo nauchno-ucheb-
nogo tseniva, 1. 4-260 Moscow State University, Geological
Faculty [In Russian].

BEHRENDSEN, (., 1892, Zur Geologie des Ostabhanges der
argentinischen Cordillere. Theil 2. Zeitschrifi der Dewutschen
Geologischen Gesellschaft, 44: 1-42,

Beznosov, N.V. & MiknaiLos s, LA, 1983, The evolution of
the Jurassic-Cretaceous ammoncids. Daklady dkademii Nawk
SSSR. 269. 3: 733-737 [In Russian].

BLANCHET, F., 1922, Sur un groupe d’ammonites éocretacées
derivées des Cosmoceras. Comples Rendus Sommaire des
Seances de fa Société géologique de Frunce, 13: 158-160.

BLanrorD, H. F., 1865, Jurassic rocks. Cephalopoda. f# SaLT-
ER, LW, & BLanrorD, H.F. Palacontology of Niti in the North-
ern Himalaya: descriptions and figures of the Palueozoic and
Secondary fossils collected by Colonel Richard Strachey. Cal-
cutia, O.T.Cutter, Milit. Orphan Press, pp. 74-89.

BoGpanova, T.N. & KvanTaviani LV 1983, New Berriasian
ammonites of the Crimea. Bulletin of Moscow Society of Nat-
wralises, geolvgical series, 58, 3: 70-83 [In Russian]

BoGpanova, T.N., Lurpoyv, N.P. & MikHalLova, LA., 19835,
Genus Transcaspittes Luppov. gen. nov. and its systematic
position fm: V.V, MENNER (Ed.). Fossil Cephalopods, Nauka
Press, Moscow: 149155, |In Russian].

BuLot. L.G. & THiEULGY. J.-P., 1993, Implications chronostra-
tigraphiques de la révision de 1'échelle biostratigraphique du
Valanginien supérieur et de |'Hauterivien du Sud-Est de la

France. Comptes Rendus des Séances de ['Académie des
Scrences., (11}, 317 387-394.

Butper, L.G. & THiEuLoy, ).-P., 1994, Les bichorizons du
Valanginien du Sud-Est de Ja France: un ouul fondamental

pour les correlations de la Tethys occidentale Géologie Alpine,
Mémuoire hs.. 20: 15-4],

BuLoT, L.G., THIEULOY, J.-P., BLanc, E, & KLEmN, 1., 1992, Le
cadre stratigraphique du Valanginien supérieur et e I'Hauter-
ivien du Sud-Est de ia France: Définition des biochronozones et

caractérisation de nouveaux biohorizons, Geénlogie Alpine, 68:
13-56.

BusNarpo, R. & THIEULOY, L-P., [9749. La Faune.C. Les zones
d" Ammonites du Valanginien. /n. Hypostratotype mésogéen de
I’étage Valanginien (Sud-Est de Ja France). Editions du CNRS,
Les stratotypes francais, 6. 38-68

Busnarbo, R, Enay, R. & Pirre, B., 1966, L Hauterivien
inférieur et ses ammonites prés de Hauteville (Ain). Travaux
du Laboratoire de Géologie de la Faculté des Sciences de Lyon,
Nouvelle série, 13: 229-231.

CoHen, E.R., 1933, Geologie des Dervent-Dervischgebirges
{Eski-Djumayska Planina)., Sprsanie na Balgarskoto geologi-
chesko druzhestvo, 5, 2: 131-176 [In Bulgarian].

CoLLiGNeN. M., 1962, Atlas des fossiles caraciéristiques de
Madagascar { Ammonites}. Fascicule VIl {Berriasien. Valangi-
nien, Hauterivien, Barrémien) pp. 1-96. Service Géologique de
la Republigque Malgache, Tananarive.

CoMpany. M., 1985, La Subzona de Verrucosum (Valangi-
niense superior} en €l Barranco de la Querola (SE de Esparniaj,
Meditervanea, ser. geol., 4: 113-127.

Company, M., 1987. Los ammonites Valanginense del sector
oriental de las Cordilleras Beticas (SE de Espafia). pp. 1-294,
Universidad de Granada, Granada.

Core, J.C.W., 1991. Middle Jurassic to Lower Cretaceous
ammonites from the Pontide Mountains, Northern Anatolia.
Geologica Romana, 27T: 327-345.

CossMaNN, M., 1901, Rectifications de nomenclature. Revue
Critique de Paléozaolagie. pp 1-64.

CoTTREAU, I.. 1934. Types du prodrome de paléontologie stra-
tigraphique vniverselle de d’Orbigny. B. Neocomien superieur
ou Urgonten Adnnales de Paléontologie, 23 40-80,

DiITrOvA, N., 1967, Crétace inféreur. Cephalopoda {Nauti-
loidea et Ammonoidea} /n: Fosilite na Baigaria, Académie
Bulgare des Sciences, 4t 1-424. [In Bulgarian. with French
resume].

Drusmits, V.V., 1960. Ammonues (pari 1). fa: V V. DRUSHITS,
M.P. KubrIavTZEV (Eds } Atlas of the Lower Cretaceous fauna
of the North Caucasus and Crimea. p. 249-308, Gostoptekhiz-
dat, Moscow [In Russian].

ErisTavi, M.S., 1955, Lower Cretaceous fauna of Georgia.
Monografit Instituta geologit | mineralogit Akademii Nauk
Grucinskoi SSR, 6: 1-225 [In Russian)

ErisTavi, M8 . 1961. Some Lower Cretaceous Cephalopods of
the Central Carpathians, Sprave Geologike prace. 21; 81-108
[In Russian].

EttacHrvi, M., Company, M., REy, I.. Tal-Eoping, K. &
Tavera, J.M . 1998. Le Valanginien du bassin de Safi (Maroc
atlantique) et sa faune d"ammonites. Implications paléobiogéo-
graphiques. Coniptes Rendus des Séances de 'Académie des
Sciences, Séances de fa Terve et des Planétes. 327: 319-325.

Faraon, P., FLORE, D., MARINI, A, PaLLINL G. & PEZZONI, N,
1997. Valanginian and early Hauterivian ammonite successions
in the Mt Catria group (Central Apennines) and in the Lessinu
Mis {Southern Alps), Htaly. Palaeopelagas, 7: 59-100.

Fatmi, AN., 1977 Neocomian ammeonites from northern areas



New and poorly known Valanginian ammonites from South-West Crimea 113

of Pakistan. Bulletin of the British Museum (Natural History),
Series geology (palaeontologv), 28. 4; 257-296,

FeLix . J..1891. Verstemerungen aus der mexicanischen Jura-
und Kreideformation. Pafaeontographica, 37: 140-194.

GrIGORiEVS, QK 1938, A Lower Valanginian ammonite fau-
na from the basin of the Belaya River on the northern slope of
the Caucasus (Maikop area). .dzove-Chernomorsku geologi-
cheskii Trest, Materialy po geologii i poleznym iskopuemym,
1: §3-122 [In Russian].

Karakasch ., N.L. 1889. Ueber einige Neocomablagerungen in
der Krim. Sitzungsberichien der kaiserlichen Akademie der
Wissenschaften in Wien, Muathematisch-Naturwisssenschaf-
thehe Klasse, 98, 1, 428-438.

KakakascH . N1, 1907. Le Crétacé inférieur de la Crimee et sa
faune. Trudy Imperatorskogo Sanki-Peterburgskogo obschest-
va estestvoispyvrateler, idel geologii | mineralogii, 32, 5. 1-482
[[n Russan]

KEmreR |, E., 1976. Geologischer Fuhrer durch die Grafschaft
Bentheim und die angrenzenden Gebele mit einem Abriss der
emslindischen Unterkreide. Das Benthermer Land, 64: 1-206.

KemPER . E., Rawson | P.F. & THIEULGY |, ).-P., 1981, Ammo-
nites of Tethyan ancestry in the early Lower Cretaceous of
north-west Europe. Pulaeontology, 24, 2: 251-311.

KOENEN, A. von. 1902. Die Ammoniten des Norddeutschen
Neocom (Valanginien, Hauterivien, Barremien und Aptien).
Abhandlungen Kinighch Preussischen Geologischen Lande-
sanstalt und Bergahademe, N F.. 24: 1-451.

KrisHna, ), KuMar, 8. & Sivch., LB, 1982, Ammonmd strati-
graphy of the Spiti Shale (Upper Jurassic), Tethys Himalaya.
India. Newes Jahrbuch flir Geologie und Paldontologie, Mon-
aishefie, 10: 580-392,

Kutek. 1., Marcinowskt, R. & WiEDMaNN, 1., 1989, The
Wawal section, Central Poland - An important Link between
Boreal and Tethyan Valanginian. fi: J. WiEDManN (Ed.) Cre-
taceous of the Western Tethys. pp. 717-754, E. Schweizer-
bart’sche Verlagsbuchandlung. Stuttgart.

KvantaLiang, LV, & SaKHAROV, A.S,, 1986, Valanginian am-
monites of the Northern Caucasus, Geologica Balcanica, 16, 1;
55-68 [In Russian].

Leanza, A.F & GIoviNg, A., 1949. Leopoldias nuevas en ¢l
Supravalanginiano de Neuquén. /m: AF. LEanza (Ed.), Paleon-

tologia Mesozoicu. Revista Asociacion Geologicu Argentma, 4:
255-261.

LEanza, HA. & WIEDMANN. J.. 1980. Ammomten des Valan-
gin und Hanterive (Unterkreide) von Neuquén und Mendoza,
Argentina. Eclogae Geologicae Helvetiae, 73, 3: 941-981.

LE HEGARAT, (5., 1971, Le Berriasten du Sud-Est de la France.
1-2 partie. Documenis Laboratowe de Géologie Faculté des
Sciences de Lvon, 43. 2: 1-576,

LemoIng, P., 1906. Etudes géologiques dans le Nord de Mada-
gascar. Coniributions a 1"histoire de 'Océan ludien. pp. 1-187.
Paris.

MICHALIK, I & VasiCek, Z., 1989. Lower Cretaceous Stran-
graphy and Palacogeography of the Czechoslovakian Western
Carpathians. fi2; ). WIEDMaNN (Ed.} Cretaceous of the Western
Tethys pp. 305-523. E. Schweizerbart'sche Verlagsbuchan-
dlung, Stutigart.

MikHAILOVA, LA, 1983, System and phylogeny of Cretaceous
Ammonoidea, pp. 1-280. Nauka. Moscow [In Russian).

Nixorov, T.G.. 1960, The ammonite fauna of the Valanginian

of the eastern pre-Balkans. Trudove vrkhu Geologivata Balgar-
fia, Seriia Paleomrologita, 2: 143-264 [In Bulgarian].

NikoLov, T.G., 1966 New genera and subgenera of ammonites
family Bernasellidae. Comptes Rendus de !'Acadénne des
Sefences Bulgure, 19, 7. 639-642,

NikoLov, T.G., 1977, On the Ammonite Genus Busrardnites
NikoLov, 1966 (Berriaseilidae, Lower Cretaceous). Geologica
Balcamcen, 7.4 107-118.

ORBIGNY. A. 07, 1850. Prodrome de paléontologie stratigraphi-
que imiverselle des animaux mollusques et rayonnes. I pp. |-
42¥, Masson, Pans.

Paviow, AP, 1892 Ammonites de Speeton et leurs rapports
avec les ammonites des autres pays. fi#: A.P. Paviow &, G.W.
LAmMPLUGH. Argiles de Speeton et leurs équivalents. Bulletin de
In Soclété fmpériale des Naturalistes de Moscou, NS, 8, 4
181-276.

PicTeT, F.). & CampicHe, G., 1860. Description des fossiles du
terram Crétace des environs de Sainte-Croix. Matériaux pour la
Paléontologie Suisse, 1., 2: 209-380.

Rawson, P.F. & Kewmper, E.. 1978, Fartheideites, n. gen.
{Ammonoidea, Neocomitinae} aus dem Obervalangin NW-
Deutschlands. Geologisches Jahrbuch. A 45. 163-181.

REBOULET, S., ATROPS, F.. FERRY, S. & ScHaar, A., 1992
Renouvellement des ammonites en fosse vocontienne a la
limife Valanginien - Hauterivien. (Geobios, 258, 4: 469-476.
SaLFELD, H., 1921. Kiel- und Furchenbildung auf der Schalen-
aussenseile der Ammonoideen in ihrer Bedewtung fiir die Sys-
tematik und Festlegung von Biozonen. Zentralblart fitr Miner-
alogre, Geologie und Paldontologic. 1921, 343-347.
Sarunov, LG., 1957, Stratigraphie und Tektorik eines Teils des
Vaorbalkans zwischen dem Drjanove - und dem Veselinafluss.
Izvestia na Geologicheskia Institut pri bulgarshoto Akademi -
Nawkove, 3 139-174 [In Buigarian].

Savyn, (.. I907. Les ammonites pyriteuses des Mames valan-
giniennes du Sud-Est de [a France. Part 2. Meémaowres de fu
Sociéte Géologique de France. Puléontologre, 23, 15: 29-68.

ScHiNDEWOLF. O.H..1966. Studien zur Stammesgeschichte der
Ammoniten. Lieferung 5. 4bhandlungen der Mathemattsch-
Natwwissenschaftlichen Klasse, Akademie der Wissenchafien
und der Literatur in Mainz, 3. 325-454,

SeatH, LF., 1924. On the ammonites of the Speeton Clay and
the subdivisions of the Neocomian, Geological Magazine, 61;
73-89.

SeaTh. L.F., 1933, Revision of the Jurassic Cephalopod Fauna
of the Kachh (Cutch). Part V1. Palacontologia Indica, New
series, 9, 2 VI[+659-945,

SpatH, L.F., 1939. The Cephalopoda of the Neocomian Belem-
nite Beds of the Salt Range. Palaecontologia Indica, New Serres,
25,1 1-154.

STEFANOV. A, 1934, Geologie des Vorbalkan von Elena. (Stra-
ugraphische, tektonische und paliontologische Untersuchun-
gen). fzvestia na Fzarskite privodonanchny Instinn 7. 189-224,
STEINMANKN, G, 1890, /v STEINMANN, G, & DoEDerLEIN, L.
Elemente der Paldontologie. Verlag Wilhelm Engelmann, Leip-
zig, 1-848,

THirvLoy, L-P, 1971, Réflexions sur le genre Lvticoceras
Hyatt. 1900. Compres Rendus des Séances de I'Académie des
Sciences, 272, 18: 2297-2300.

THIFULOY, J.-P., 1979, La faune. B. Les Ammonites. Descrip-
tion des Espéces indices et de quelgues autres formes fouda-
mentales. /a: Hypostratotype mesogéen de ["étage Valanginien



L14 Evgenij 1. BARABOSHKIN & Irina A. MIKHAILOVA

{Sud-£st de la France). kditbons du CNRS. Les siraronpes
Srangas, 6: 37-57,

Toura, F., t1907. Die Acamhicus Schichten im Randgebirge der
Wiener Bucht bei Giesshuebl, Abkandlungen der k. k. geolo-
gische Reichsanstalr, 16, 2: 1-35.

Tzankov, V., 1937. Contribution a "étude de la vallée de
Devhja et ses environs entre le fleuve Kamcia et la limite
Roumaine. Godishnik na Sofijska Universiret, Fiziko-matema-
ticheskij faculter, 33, 3: 17-68 [In Bulganan].

Tzankov. V., 1946 Etudes biostratigraphiques et paléoécolo-
giques sur les formations géologiques en Bulgarie. Godishnik
aa Divekzivata ma geolozhki § punai prouchvania. Series A, 4-
239-336 [In Bulgarian].

UHLIG, V., 1902. eber die Cephalopodenfauna der Teschener
und Grodischter Schichlen, Denkschriften der kulserlichen
Akadeniie  der  Wissenschaften,  Muthematisch-Naturwiss-
senschafiliche Klaxse, T2 1-87,

UHLIG, V., 1905, Linige Bemerkungen iiber die Ammoniten-
gattung Fopirtes Neumayr, Sicungsberichte der Kaiserlichen
Akademic  der  Wissenschaften,  Mathematisch-Nanowwiss-
senschafthche Klasve, 114, 591-634.

UnuiG, V., 1910. The fauna of the Spuri Shales. Palaeontologia
Indica, Series 15, Himalavan Fossils, 4, 2: 133-306.

Vasicex, Z.. 1975, Zur Revision der Ammoniten von den
Oberen Tesin - Schichien (Valendis - Swife). Shornik geologick-
vekveh ved, paleontologie, 17. 71-107.

Vasicrk, 7.. 1994, Lower Cretaceous ammonile biostratigra-
phy in the Western Carpathians (Czechoslovakia). Géofogie
Alpine, Mémorre h.,, 20: 169-189.

Vasicek. Z. & FavrL, P.. 1996, Die Cephalopoden aus den
Rossenfeldschichien der Reichrammger Decke (Obervalangi-
nium; oberosterreichische Katkalpen). Johrbuch der Geolo-
gischen Bundesanstait, 139, 1; 101-125,

Vasith, Z. & Mionarik, I, 1986, The Lower Cretaceous
ammonites of the Manin Unit (ML, Butkov, West Carpathians).
Geologica Carpathica, 37. 4: 449-481.

WriGH1, CW., Catiomon, LI & HowartH, MK, 1996,
Crectaceous Ammonoidea. Volume 4. Mollusca 4. Revised. Part
L. /n: R.C. Moore, R.L. KAEsLLR (Eds.) Treatise on Inverte-
brate Paleontology. pp. 1-362. Geological Society of America
and University of Kunsas Press, Boulder.

Y ANIN. B.T.& BARABOSHKIN, E. Yu., 2000. The section of Ber-
riasian deposits in the Belbek River basin {South-West Crim-
ea). Swratigraphy and Geolvgical Correlation. 8, 2. 66-77 [In
Russian].

YanNIN, B.T. & VishNEVSKY, L.E.. 1989, The Cretaceous. Lower
Series, i O.A, MaZaRovicH & V.5, MiLeev (Eds.), Geology
of the Kucha Uplifting ol the Mountain Crimea. Mesozoic
Stratigraphy. Moscow State University Press. Moscow: 80-
126 {mm Russian].

Evgenij J. BARABOSHKIN
Historical and Regional Gealogy
Geological Faculty
Moscow State University
Vorobjevy Gory
119899, Moscow, GSP 2
Russia
(e-mail: Barabosh@geol. msu.ru}

Irnna A. MiKHAILOVA
Geological Faculty
Moscow State University
Vorobjevy Gory
1198949, Moscow, GSP 2
Russia


mailto:Barabosh@fgeol.msu.ru

New and poorly known Valanginian ammoniies from South-West Crimea 115

Explanation of Plates

All the figured specimens are preserved in the collection of the Museum of the Earth of Moscow State University, Nos.94 and 95.
Figures in natural size. Photos by E.J. BaraBosHkIN (Moscow State University) and V.T. AnTonova (Paleontol. Inst, Russ, Acad,
Sci.).,

PLATE 1

Fig. | — Luppovella (Neoluppovelln) spinosa subgen. et sp. nov.; holotype MSU 95/1: a - lateral side, b - venter. Bed Kp23/15,
condensed horizon at the Lower/ Upper Valanginian boundary, Campylotexia campylotoxa Zone (?) of Verkhorechie
Village, base of Rezanaya Mt.

Fig. 2 — Belbekiceras helhekii BARABOSHKIN, 1997; holotype MSU 94/1: a - lateral side, b - venter. Bed Kp29/54, Lower
Valanginian, Thurmanniceras pertransiens Zone ol Sbrosovy log Ravine. Belbek River.

Fig. 3 — Busnardoites (?) kojasdjilgensis sp. nov.; holotype MSU 95/8: a - lateral side, b - venter. Lower Valanginian,
Campylotoxia campviotoxa Zone of Kojas - Dzhilga Ravine, near Nauchny Town.
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PLATE 2

Bodrakiceras discoidennt (COLLIGRON, 1962} MSU 95/5: a - lateral side, b - apertural view. Lower Valanginian,
Thurmanniceras pertransiens Zone (7 of Dlinnaya Mt.. Prokhladnoe Village.

Bodrakiceras aff. discoidewm (COLLIGNON, 1962}, MSU 95/7: a - lateral side, b - apertural view, Lower Valanginian,
Thurmannicerus pertransiens Zone (7 of Dlinnaya M1, Prokhladnoe Village.

Bodrakiceras sp.. MSU 95/6: a - lateral side, b - apertural view. Bed Kp23/15, condensed horizon on the Lower/ Upper
Valanginian boundary, Campviotoxiu campviotoxe Zone {7) of Verkhorechie Village. base of Rezanaya Mt
Bodrakiceras constrictum sp. nov.. holotype MSU 95/4: lateral side. Bed Kp23/15, condensed horizon on the Lower/
Upper Valanginian boundary, Campyforoxia campylotoxe Zone (?) of Verkhorechie Village, base of Rezanaya Mt.
Bodrakiceras aff. inostranzewi (KARAKASCH, 1889); MSU 95/2: a - lateral side, b - apertural view. Bed Kp23/15,
condensed horizon on the Lower/Upper Valanginian boundary, Campylotoxia campylotoxa Zone {?) of Verkhorechie
Village, base of Rezanaya M.

Bodrakiceras inostranzewi (KarakascH, 1889); MSU 95/3; lateral side. Lower Valanginian. Thurmanniceras pertran-
siens (7Y Zone of Dlinnaya Mt., Prokhladnoe Village.

Campylotoxia campylotoxa densocostata subsp. nov.; MSU 95/13: lateral side. Bed Kp23/13, condensed horizon on the
Lower/Upper Vaianginian boundary, Campylotexia campylotoxa Zone {?) of Verkhorechie Village, base of Rezanaya
M1,
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PLATE 3

Campviotoxia campvlotoxa densocostata subsp, nov,: holotype MSU 95/12: a - lateral side, b - apertural view. Bed Kp23/
15. condensed horizon on the Lowet/ Upper Valanginian boundary. Campyfotoxia campylotoxa Zone (7} of Verkhorechie
Village, base of Rezanaya M1

Campylotoxia campylotoxa campylotoxa (UHLKG, 1902); MSU 95/10: a - lateral side, b - apertural view. Bed Kp23/15,
condensed horizon on the Lower\Upper Valanginian boundary. Campylotoxia campylotoxa Zone of Verkhorechie
Village, base of Rezanaya Mt,

Campylotoxia campviotoxa campylotoxa {UnLIG, 1902); MSU 95/11: lateral side. Bed i{p23/15. condensed hosizon on
the Lower\Upper Valanginian boundary, Campylotoxia campyivtoxa Zone of Verkhorechie Village, base of Rezanaya
Mt.

Campvlotaxia campviotoxa campylorexa (UnLIG, 1902);, MSU 95/15: a - lateral side. b - apertural view. Bed Kp23/15,
condensed herizen on the Lower\Upper Valanginian boundary, Campyletoxia campyiotoxa Zone of Verkhorechie
Village, base of Rezanaya Mt.

Campriotoxia evoluta sp. nov.: holotype MSU 95/14: a - lateral side, b - apertural view. Bed Kp23/15. condensed horizon
on1he Lower\Upper Valanginian boundary, Campyvioioxia campylotoxa Zone of Verkhorechie Village, base of Rezanaya
Mt.

Cumpylotoxia campylotoxa campylotoxa (UnDiG, 1902): MSU 95/9: lateral side. Bed Kp23/15, condensed hovizon on the
LoweriUpper Valangnian boundary, Campylotoxia campvivioxa Zone of Verkhorechie Village, base of Rezanaya M,

7 — Pseudacanthodiscus crymicus BARABOSHKIN, 1997; holotype MSU 94/8: a - lateral side. b - venter. Lower Valanginian,

Thurmanniceras perviransiens Zone of Sbrosovy Log Ravine, Belbek River, bed Kp29/54,
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PLATE 4

Karakaschiceras biassalense {KARAKAsCH, 1890); MSU 95/16: a venter, b - lateral side. Bed Kp23/13, condensed
horizon on the Loweri\Upper Valanginian boundary, Campylotoxia campylotoxa Zone (7) of Verkhorechie Village, base
of Rezanaya Mt.

Nechoploceras submartini (MALLADA, 1887} MSU 1/93: lateral side. Bed Kp23/15, condensed honzon on the
LoweriUpper Valanginian boundary. Suimoceras verrucosum Zone (7Y of Verkhorechie Village, base of Rezanaya Mt.
Kiliunella otopeta (THIRULOY, 1979) MSU 95/17: jateral side Lower Valangimian, Alfienelia otopeta Zone of Mt
Dlinnaya, bed Kp22/6.

Thurmanniceras saltentinum (SAYN, 1907), MSU 95/18 lateral side. Mt, Sheludivaya, the top of southern slope, Lower
Valanginian, Thurmannicreas pertransiens Zone,

Thurmanniceras cf. pertransiens (Savn, 1907}, MSU 95/19: lateral side. The top of Mt. Sheludivaya Lower Valanginian,
Thurmannicreas pertransiens Zone.

Himantaceras cf. fessinicmem (FARAONT ef af., 1997 MSU 95/20: lateral side. Bed Kp23/45, Upper Valanginian,
Hunantoceras trinodosum Zone of Verkhorechie Village. base of Rezanaya Mt

Teschenites sp. (= Teschenites neocomiensefornus (HOHENEGGER in UHLIG, 1902) sensy THIEULOY, 1971) MSL! 95/21;
lateral side. Bed Kp23/50, Upper Valanginian, Teschemies callidiscus Zone of Verkhorechie Village, base of Rezanaya
Mt.

Eleniceras spinigernm (vON KOENEN. 1902). MSU 95/22: lateral side. Upper Valanginian of Nauchny, Elemtcerus
tawricum Zone.
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