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Abstract: New collections around the KimmeridgianNolgian boundary at the Vol- 
gian lectostratotype nearby Gorodishche (Central Russia) allow giving a general 
view of the stratigraphic distribution of some stratigraphically important ammonite 
genera. The Volgae Subzone is newly introduced and is given priority over the 
Fallax Zone of ILOVAISKY (1941) sensu MIKHAILOV (1962). Sutneria eumela 
(D'ORGIBNY) and Sutneria subeumela SCHNEID are illustrated from the Upper 
Kimmeridgian, and Aulacostephanus volongensis KHUDYAEV is identified. The lat- 
ter is interpreted as the macroconch partner of Aulacostephanus undorae (PAV- 
LOW). These discoveries indicate the evidence of the chronostratigraphic equiva- 
lence between the Eudoxus and Fallax zones of the Russian Platform with the 
Pseudomutabilis and Beckeri zones (Submediterranean region). ,Piscosphincto- 
ides" subborealis KUTEK & ZEISS is assigned to the genus Sarmatisphinctes 
KUTEK & ZEISS, and a new ammonite genus, Rogoviceras n. gen. (type species: 
Glochiceras (Paralingulaticeras) efimovi ROGOV), is introduced. At the beginning 
of the Volgian Secondary Standard Stage a strong fauna1 provincalism is re- 
cognised which makes a correlation with areas beyond the Russian Platform and 
central Poland more difficult. The base of the Lower Volgian (Klimovi Zone) 
seems to be at least still in parts, if not wholly, of Late Kimmeridgian age. 

Zusammenfassung: Neue Aufsammlungen an der Grenze Kimmeridgium/Vol- 
gium am Lectostratotypus des Volgiums unweit von Gorodishche (Zentralrussland) 
ermoglichen es einen ~berblick iiber die stratigraphische Verbreitung einiger stra- 
tigraphisch wichtiger Ammonitengattungen zu geben. Die biochronostratigraphi- 
sche Einheit der Volgae-Subzone wird neu eingefiihrt und gegeniiber dem Zonen- 
begriff Fallax-Zone ILOVAISKY (1941) sensu MIKHAILOV (1962) Prioritat einge- 
raumt. Erstmals werden aus dem Oberkimmerdigium Sutneria eumela (D'ORGIB- 
NY) und Sutneria subeumela SCHNEID abgebildet sowie Aulaco.stephanus volon- 
gensis KHUDYAEV nachgewiesen. Letzterer ist der mutmal3liche Makroconch zu 
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Aulacostephanus undorae (PAVLOW). Diese Funde unterstreichen eine chronostrati- 
graphische Aquivalenz zwischen der subborealen Eudoxus-Eallax-Zone der Russi- 
schen Plattform mit der submediterranen Pseudomutabilis-Beckeri-Zone. ,Piscos- 
phinctoides" subborealis KUTEK & ZEISS wird der Gattung Sarmatisphinctes Ku- 
TEK & ZEISS zugeordnet. Eine neue Ammonitengattung, Rogoviceras n. gen. mit 
der Typusart Glochiceras (Paralingulaticeras) e$movi ROGOV wird eingefiihrt. Mit 
Beginn des Volgiums macht sich ein verstarkter Faunenprovinzialismus bemerkbar, 
der die Korrelation mit Gebieten auBerhalb der Russischen Plattform und Zentral- 
polens erschwert. Die Basis des Untervolgiums (Klimovi-Zone) scheint zumindest 
noch teilweise oder vollstandig ein Oberkimmeridgium-Alter zu besitzen. 

1. lndroduction 

The correlation between the Tithonian Primary Standard Stage and the 
Volgian Secondary Standard Stage is one of the most complicated problems 
in Jurassic stratigraphy. In 1990 the International Subcommission on Jurassic 
Stratigraphy (ISJS) voted for a "short" version of the lmmeridgian Stage. 
This meant that in future the upper boundary of the Kimmeridgian Stage 
should be coincident with the lower boundary of the Tithonian Stage and its 
Boreal "equivalent", the Volgian Stage (ZEISS 1991). There have been 
numerous publications dealing with this item in the recent past (e.g. KUTEK 
& ZEISS 1988, 1994; COPE 1993, 1995, 1996; HANTZPERGUE et al. 1998a, b; 
ZEISS 2003). The correlations are often hardly convincing; they include 
taxonomic misinterpretations based on poorly preserved material (KUTEK 
& ZEISS 1997; R o ~ o v  2001, 2002b, 2004a, b). Therefore much information 
is not suitable for correlation research. Satisfactory results can only be 
obtained by defining a high degree of stratigraphic resolution based on 
ammonite fauna1 horizons which can be precisely dated referring to se- 
quence stratigraphy. A stratigraphic log is absolutely necessary. 

The Volgian Stage is a Secondary Standard Stage, following the recogni- 
tion of the Tithonian as the Primary Standard (COPE 1993, 1996). We agree 
with COPE and are now able to demonstrate that the GmmeridgianIVolgian 
boundary is probably stratigraphically older than the KimmeridgianITitho- 
nian boundary (in the present usage with the Hybonotum Zone as its base). 

The ammonite genera Sutneria ZITTEL, Physodoceras HYATT (= Aspido- 
ceras pars in previous papers; Schaireria is considered as a subjective junior 
synonym of Physodoceras, see SCHWEIGERT 1997), Amoeboceras HYATT 
and Aulacostephanus SUTNER & POMPECKJ in TORNQUIST are of most 
importance, because they are distributed throughout Western Europe, Central 
Russia, and Central Poland. Sutneria ZITTEL and Physodoceras HYATT have 
a wide palaeogeographic distribution in Europe (incl. Russia), Africa, South 
America, Central America, Far East, and Anatolia. More information about 
Sutneria is mentioned e.g. by ARKELL (1956), GEYER (1969), CALLOMON & 
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COPE (197 1, 1996), MESEZHNIKOV et al. (1977), ZEISS (1979), BIRKELUND et 
al. (1983), KUTEK & ZEISS (1994, 1997), HOWARTH (1998), SEYED-EMAMI et 
al. (1998), MALINOWSKA (2001), R o ~ o v  (2001, 2002a, b, 2004a, b), and 
COPE (1991). For precise information about the distribution of Aulacoste- 
phanus SUTNER & POMPECKJ in TORNQUIST see e.g. KHUDYAEV (1932), 
ZIEGLER (1958, 1%1, 1962), HOLDER (1971), BIRKELUND et al. (1983), 
ZAKHAROV & MESEZHNIKOV (1984), BIRKELUND & CALLOMON (1985), 
HANTZPERGUE (1989), SCHWEIGERT (1992), SCHWEIGERT & SCHERZINGER 
(1997), BAIER & SCHWEIGERT (2001), SCHWEIGERT & VALLON (2005), and 
for Late Kimmeridgian Arnoeboceras HYATT e.g. SCHMIDT (1905), SALFELD 
(1915), CALLOMON & COPE (197 1,1996), BIRKELUND & CALLOMON (1 985), 
KUTEK & ZEISS (1997), HANTZPERGUE et al. (1998a, b), and MALINOWSKA 
(2001). 

Fig. 1. Geographic situation around the Kuibyshev Reservoir (River Volga) with 
the Dubky and Gorodishche sections (both with little grey boxes). 
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The section of Gorodishche (Fig. l), north of Ulyanovsk (Central Russia), 
the later lectostratotype of the Volgian Secondary Standard Stage (GERASI- 
MOV & MIKHAILOV 1966), was discovered during a travel of PALLAS in 1768, 
published by PALLAS (1773). The section was published by MURCHISON et al. 
(1845) for the first time, and taxonomic studies have been published by 
PAVLOW (1 886), which are well-known outside Russia. 

Since then these deposits have often been subject of scientific publications 
and field trips. V. MITTA is one of the authors who have worked on this 
section since 1984. Most of the material was destroyed some years ago by a 
fire; the remaining finds have been considered in our studies. The most 
extensive field work has been done by a mixed Russian-French team under 
participation of V. MITTA in 1995. The results were published in HANTZ- 
PERGUE et al. (1998a, b). 

The authors started with new field work in July 2005. Our material is kept 
in the collections of the "Paleontological Institute of the Russian Academy 
of Science Moscow (N 5 123)" and the "Staatliches Museum fiir Naturkunde 
Stuttgart (SMNS)". 

2. Ammonite faunas around the KimmeridgianNolgian 
boundary 

2.1. Eudoxus Zone (NEUMAYR 1873) 

E u d o x u s  Z o n e  ( N E U M A Y R  1 8 7 3 ) ,  C a l e t a n u m  S u b z o n e  ( D E  
LORIOL e t  a l .  1 8 7 2 ) ,  C a l e t a n u m  H o r i z o n  ( D E  L O R I O L  e t  a l .  
1 8 7 2 )  e m e n d .  H A N T Z P E R G U E  ( 1 9 7 9 ) :  
Aspidoceras caletanum (OPPEL) [M+m], Physodoceras longispinum 
(SOWERBY) [ M ] ,  Sutneria eumela (D'ORBIGNY) [m], Aulacostephanus 
eudoxus (D'ORBIGNY) [m], "Pararasenia" (?) cf. hybridus ZIEGLER [m] 
and Amoeboceras sp. [m]. 

According to HANTZPERGUE et al. (1998 a, b) bed Dul contains Aulucoste- 
phanus eudoxus (D'ORBIGNY), Aspidoceras caletanum (OPPEL), Physodoce- 
ras ex gr. longispinum (SOWERBY) and Amoeboceras sp. in the section of 
Dubky and Kamenyi Ourag (bed Kol). This fauna can now be supplemented 
with the evidence of Sutneria eumela (D'ORBIGNY) (Figs. 2, 3.1-3.2). In 
other papers the species has only been mentioned but never illustrated. 
Our finds of Sutneria eumela (D'ORBIGNY) were associated with Physodo- 
ceras cf. longispinum (SOWERBY) (Figs. 2, 3.3) and Aspidoceras caletanum 
(OPPEL) in light grey, calcareous nodules. 

The fauna from Dul allows a correlation with the well known Caletanum 
Horizon in western France, southern England and north-west Germany (see 
BIRKELUND et al. 1983; CALLOMON & COPE 1971, 1996; HANTZPERGUE 
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Fig. 2. Distribution of the genera Sutneria and Physodoceras in the Gorodishche 
section during the Upper Kimmeridgian and lowest Volgian, and its possible cor- 
relation with the submediterranean Upper Kimmeridgian. 

1989; HANTZPERGUE et al. 1998a, b; SCHWEIGERT 1999). There are good 
possibilities of comparison and correlation with parts of the Eudoxus Zone of 
Central Poland (KUTEK & ZEISS 1994, 1997; MALINOWSKA 2001). Addi- 
tional connections exist with southern Germany (Fig. 2) and south-east 
France. In both regions many finds of Sutneria eumela (D'ORBIGNY) occur 
(e.g. HOLDER & ZIEGLER 1959; ZIEGLER 1977). In southern Germany the 
species occurs in several different horizons (ZIEGLER 1958, 1977, and own 
results in the field). A more precise stratigraphic description of the Pseudo- 
mutabilis Zone (sensu SCHWEIGERT & VALLON 2005) is still in progress. 
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& H A N T Z P E R G U E  1 9 7 5 ) :  
Aspidoceras quercynum HANTZPERGUE [M+m], Aulacostephanus contejeani 
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Fig. 3. Ammonites from the Caletanum Horizon, Caletanum Subzone, Eudoxus 
Zone, Locality: Dubky near the River Volga, layer Dul see HANTZPERGUE et al. 
1998, (Coll. MITTA, 1995-96), all natural size: 
1 - Sutneria eumela (D'ORBIGNY) [m], N 5 12311. 
2 - Sutneria eumela (D'ORBIGNY) [m], N 512312. 
3 - Phy$odoceras cf. longispinum (SOWERBY). [ M ] ,  N 512313. 

Eudoxus Zone ( N E U M A Y R  1873) ,  Contejeani  Subzone ( C O N -  
T I N I  & H A N T Z P E R G U E  1975) ,  Yo Horizon ( S A L F E L D  1913)  
emend.  H A N T Z P E R G U E  (1979) :  
Aulacostephanus yo (D'ORBIGNY) [ M ] ,  Aspidoceras ex gr. quercynum 
HANTZPERGUE [M+m] and Tolvericeras sevogodense (CONTINI & HANTZ- 
PERGUE) [M+m]. 

In the section of Dubky the Caletanum Horizon (Eudoxus Zone) is followed 
by the Contejeani (bed Du2) and Yo (beds 3-6) horizons (HANTZPERGUE et 
al. 1998b). There are good possibilities for correlation to the Upper Kim- 
meridgian of western France and north-westem Germany (HANTZPERGUE 
1989, SCHWEIGERT 1996, 1999). Light grey clays with calcareous nodules at 
the base of the Gorodishche section could belong to this stratigraphic 
sequende. For a final conclusion it is necessary to collect additional material. 

According to SCHWEIGERT (1992), BAIER & SCHWEIGERT (2001) and 
SCHWE~GERT & VALLON (2005) a correlation is well established between 



Ammonites and stratigraphy of the Upper Kimmeridgian and Lower Volgian 231 

the Subboreal Eudoxus Zone and the Submediterranean Pseudomutabilis 
Zone (sensu BAIER & SCHWEIGERT 2001) and the lower part of the Beckeri 
Zone (Subeumela Subzone, e.g. Kiderleni Horizon) (HANTZPERGUE et al. in 
CARIOU & HANTZPERGUE 1997), supported by rare finds of Aulacostephanus 
contejenni (THURMANN & ETALLON), Aulacostephanus yo (D'ORBIGNY), and 
Aulacostephanus plataulax (BUCKMAN). 

2.2. Fallax Zone ILOVAISKY in ILOVAISKY & FLORENSKY (1941) 

F a l l a x  Z o n e  I L O V A I S K Y  i n  I L O V A I S K Y  & F L O R E N S K Y  ( 1 9 4 1 ) ,  
Volgae  S u b z o n e  (= n o m .  nov.  p r o  A u t i s s i o d o r e n s i s  S u b z o n e  
a u c t . ,  and  S u b e u m e l a  S u b z o n e  G E Y E R  1 9 6 9 ) :  
Amoeboceras volgae (PAVLOW) [m], Aulacostephanus ex gr. autissiodorensis 
(COTTEAU) [M], Aulacostephanus volgensis (D'ORBIGNY) [m], Aulacoste- 
phanus volongensis KHUDYAEV [M], Aulacostephanus undorae (PAVLOW) 
[m], Aspidoceras cf. catalaunicum (DE LONOL) [M], Physodoceras sp. [M], 
Sutneria subeumela SCHNEID [m], Sarmatisphinctes subborealis (KUTEK & 
ZEISS) [M+m] and Oppeliidae n. gen et sp. n. [M+m]. 

From the Fallax Zone in the Gorodishche section GEYER (1969: 68) reported 
a single specimen of "Sutneria cf. subeumela SCHNEID" (Fig. 6.1). This 
specimen was said to come from about 7 m below the KimmeridgianIVol- 
gian boundary. According to the information in MESEZHNIKOV et al. (1977: 
24) and our own experience that was obtained in Gorodishche during our 
field work in 2005 the lithological matrix indicates that the specimen comes 
from Fallax Zone. The identification of the specimen is confirmed. For 
comparison we illustrated two additional specimens from the Subeumela 
Subzone of Swabia (Fig. 4.2-4.3). No further specimens of Sutneria sub- 
eumela have been recorded from Central Russia. Nevertheless we think this 
results only from collecting bias. 

In southern England CALLOMON & COPE (1971) reported the occurrence 
of Sutneria rebholzi BERCKHEMER in the section of the Warlingham Borehole 
approximately 8-9 m above the base of the Autissiodorensis Zone. In south- 
ern Germany from where this taxon has been decribed for the first time, it 
occurs in the higher part of the Beckeri Zone (Ulmense Subzone, Zio- 
Wepferi Horizon ct and P), 

In future studies it is necessary to examine how complete the Autissio- 
dorensis Zone is in individual localities of Subboreal Europe (inclusive the 
Fallax Zone of Central Russia), and whether the bases and the tops of this 
stratigraphical unit are coeval in various sections. 

Amoeboceras volgae (PAVLOW) is recorded from Russia (PAVLOW 1886; 
SALFELD 19 15), Central Poland (MALINOWSKA 1976,200 1 ; KUTEK & ZEISS 
1997; this paper Figs. 5.1, 6.4) and from southern England (CALLOMON & 
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Fig. 4. Ammonites from the Volgae Subzone, Fallax Zone, Locality Gorodishche 
near the River Volga, (photograph in the field by the authors, July 2005: Aulaco- 
stephanus ex gr. autissiodorensis (COTTEAU) [M]), and from the Subeumela-Sub- 
zone, Beckeri Zone, Subeumela Subzone, SW Germany. 
1 - Aulacostephanus ex gr. autissiodorensis (COTTEAU) [M]. 
2 - Sumeria subeumela SCHNEID [m], Herrlingen-Lautern, SW Germany, SMNS 

66202 (BRACHER collection). - X 2. 
3 - Sumeria subeumela SCHNEID [m], Grabenstetten, small airport W of the villa- 

ge, SW Germany, SMNS 66203 (Coll. G. SCHWEIGERT). - X 2. 
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COPE 1996). After J. H. CALLOMON (personal communication 13.10.2005) 
this species occurs in the Dorset section 2-5 m above the Washing Ledge 
Stone Band, at the base of the Autissiodorensis Zone. Amoeboceras volgae 
(PAVLOW) represents a suitable guide fossil between different Subboreal 
localities in the lowermost Autissiodorensis Zone and the Fallax Zone. 
Additional fauna1 studies are in preparation. 

For the lower part of the "Autissiodorensis Zone" = Fallax Zone (sensu 
GERASIMOV & MIKHAILOV 1966, and this paper) ZEISS (2003) proposed a 
Subborealis Subzone. But up to the present it is unclear if species "Diviso- 
sphinctes sublacertosus" ILOVAISKY and "Discosphinctoides subborealis" 
KUTEK & ZEISS are conspecific (see KUTEK & ZEISS 1997). The morpho- 
logical variation and the exact stratigraphic range of the first species are 
unknown. Here more precise studies are necessary. We prefer using Amoe- 
boceras volgae (PAVLOW) as the index fossil. 

Amoeboceras anglicum (SALFELD) and Amoeboceras krausei (SALFELD) 
are very frequent in southern England (CALLOMON & COPE 1971). In the 
Warlingham Borehole section both forms occur in very high levels of the 
Autissiodorensis Zone. These horizons are much younger in age than the 
level at which Sutneria rebholzi BERCKHEMER (see above) occurs. These 
forms are missing from Central Russia. 

At the moment it is impossible to make any statements about the com- 
pleteness of the sections in western France. According to the information of 
HANTZPERGUE (1989) there is one discontinuity described from the lower 
part of the Autissiodorensis Zone in the northern Aquitaine Basin. 

The genus Gravesia SALFELD has not been recorded yet in the Volga 
region, despite its distribution in the upper Autissiodorensis Zone of western 
France, southern England, north-western Germany (e.g. HANTZPERGUE 
1989; SCHWEIGERT 1996, 1999; CALLOMON & COPE 1996) and its time 
equivalents in southern Germany (SCHWEIGERT 1993a, b). MESEZHNIKOV 
(1963, 1974, 1984) illustrated very doubtful specimens of 'Gravesia'. In our 
view these ammonites represent Eosphinctoceras or related forms (see 
SCHERZINGER et al. 2006). Presumably the reason for the apparent lacking 
of Gravesia is that older parts of the zone have been deposited in which this 
genus was still not present, apart from paleobiogeographic reasons. In the 
type section of the Kimmeridge Clay of Dorset the genus Gravesia (e.g. 
Gravesia gigas ZIETEN, pl. l ,  fig. 1 in COPE 1967) is associated with 
Pectinatites (Virgatosphinctoides), the latter also missing in the Volga 
region. 

Within our newly collected material there are also ammonites resembling 
Rasenia SALFELD or Zonovia SASONOV (Fig. 6.3). But our studies have 
shown that there is a closer resemblance to Aulacostephanus volongensis 
KHUDYAEV, which has been only reported by KHUDYAEV (1932) from 
Timan, near the Volonga River, in northern Russia. With the exeption of 
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Fig. 5. Ammonites from the Volgae Subzone, Fallax Zone, Locality: Gorodishche 
near the River Volga, (Coll. MITTA & SCHERZINGER 2005), la - X 2, lb-4. - 
Natural size. 
1 - Amoeboceras volgae (PAVLOW) [m], N 5 12314. 
2 - Aulucostephanus cf. volgensis (VISCHNIAKOFF) [m], N 512315. 
3 - Aulasostephanus volgensis (VISCHNIAKOFF) [m], N 512316. 
4 - Aulatostephanus volgensis (VISCHNIAKOFF) [m], N 5 12317. 
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ZIEGLER (1962) this taxon has not been mentioned since its introduction by 
KHUDYAEV. The specimen figured as "Aulacostephanus cf. autissiodorensis" 
in ZIEGLER (1962, pi. 14, fig. 1 )  from the Orenburg district probably also 
belongs to this species. In our opinion it represents the macroconch partner 
of Aulacostephanus undorae (PAVLOW) (Fig. 6.2). Both taxa co-occur in the 
lower Fallax Zone of Gorodishche. The ribbing of the innermost whorls of 
Aulacostephanus volongensis KHUDYAEV and the sculpture of Aulacoste- 
phanus undorae (PAVLOW) are very similar (Fig. 6.2-6.3), as already reported 
by ZIEGLER (1962: 75). The precise age of the holotype specimen of 
Aulacostephanus volongensis KHUDYAEV is unknown. Most likely the hor- 
izon of this find corresponds more or less to the finding level at Gorodishche. 
ZIEGLER (1 962) presumed that the specimens could perhaps stem from the 
Eudoxus Zone. The problem is that he had no material that had been 
collected bed-by-bed. 

SCHWEIGERT (1993a) figured a specimen of Aulacostephanus eudoxus 
(D'ORBIGNY) from the Obere Felsenkalke Formation in Swabia which is 
somewhat different from specimens of the Pseudomutabilis Zone and which 
shows closer resemblance to younger microconch aulacostephanids from the 
early Fallax Zone of Gorodishche (Fig. 5.2-5.4). Unfortunately it is impos- 
sible to reconstruct the exact stratigraphic position of that specimen. 

F a l l a x  Z o n e  I L O V A I S K Y  in I L O V A I S K Y  & F L O R E N S K Y  ( 1 9 4 1 ) ,  
F a l l a x  S u b z o n e  ( M E S E Z H N I K O V  1 9 7 7 ,  1982) :  
Sarmatisphinctes fallax (ILOWAISKY) [M+m], Aulacostephanus ex gr. autis- 
siodorensis (COTTEAU) [M], Aulacostephanus volgensis (D'ORBIGNY) [m], 
Aulacostephanus undorae (PAVLOW) [m], Physodoceras sp. [M], Sutneria 
sp. [m] and Oppeliidae n. gen et sp. n. [M+m]. 

MESEZHNIKOV et al. (1977) mentioned Sutneria subeumela SCHNEID, and 
HANTZPERGUE et al. (1998a) and MESEZHNIKOV in KRYMHOLTS et al. 
(1988) reported Sutneria sp. from the Fallax Zone of Gorodishche. Unfor- 
tunately we do not have more precise information. We assume that the 
stratigraphical sequence between the middle Volga and the Orenburg district 
probably is equivalent to the lower parts of the Autissiodorensis Zone (sensu 
anglico and gallico). 

The genus Samuztisphinctes KUTEK & ZEISS hardly shows morphological 
changes within the Fallax Subzone of Central Russia and Central Poland. It 
seems that this subzone includes only one or two fauna1 horizons. A more 
precise elaboration is proposed. In our opinion the specimen published by 
SCHWEIGERT (2000) as "Samzatisphinctes aff. fallax (ILOVAISKY)" from the 
Ulmense Subzone, Zio- Wepferi Horizon P of SW Germany does not belong 
to that genus. Possibly it represents a last descendant of the Submediteranean 
genus Virgataxioceras ARKELL. 
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The Fallax Subzone was proposed by MESEZHNIKOV (MESEZHNIKOV et al. 
1977) and supported by latest research (BLOM et a1.1984; MESEZHNIKOV 
1988; KUTEK & ZEISS 1994, 1997). The precise position of the top of the 
Fallax Zone in comparison with the Autissiodorensis Zone in Western 
Europe is still unclear. 

2.3. Klimovi Zone MIKHAILOV (1962), as Subzone of the Pseudo- 
scythica - Sokolovi Zone; GERASIMOV & MIKHAILOV (1966), as 
Subplanites klimovi & Gravesia sp. Zone 

With the beginning of the Volgian Secondary Standard Stage on the Russian 
Platform an increasing fauna1 provincialism is observable, starting already in 
the Fallax Zone. 

The following ammonites were listed by MESEZHNIKOV (in BLOM et al. 
1984): 
Ilotvaiskya klimovi (ILOVAISKY & FLORENSKY), Gravesia cf. gigas (ZIETEN), 
Gravesiu cf. gravesiana (D'ORBIGNY), Neochetoceras cf. steraspis (OPPEL), 
Glochiceras cf. lithographicum (OPPEL), and Sutneria cf. subeumela 
SCHNEID. 

From the Klimovi Zone of Central Poland KUTEK & ZEISS (1997) have 
reported Sutneria cf./aff. bracheri BERCKHEMER. In the Submediterranean 
Province this taxon is restricted to the latest kmmeridgian. Rocov (2004b) 
mentioned Sutneria eugyra BARTHEL from the Klimovi Zone, which occurs 
in southern Germany only in the higher part of the Hybonotum Zone 
(SCHWEIGERT & SCHERZINGER 1995; SCHWEIGERT 1996; DIMKE & ZEISS 
1997). Nevertheless the Russian material is insufficiently preserved and 
does not allow further conclusions. 

Despite repeated reports in literature (e.g. MIKHAILOV 1964, GERA~IMOV 
& MIKHAILOV 1966, BLOM et al. 1984, R o ~ o v  2002b; 2004a, b) extensive 
searching in public collections have not revealed any records of the ammo- 
nite genus Gravesia SALFELD. SAZONOV (1961) even designated the lower- 
most subdivision of the Volgian Stage as Gravesia gravesiana Zone based on 
this species said to be found in the section of Gorodishche. But it was not 
illustrated in his publication. It is very likely that this information is based on 
a mistaken identification made with other genera such as Eosplzinctoceras 
MESEZHNIKOV. 

Aulacostephanus and Amoeboceras which are well-known during the 
complete Upper Kimrneridgian (in Russian sense) are missing since the 
beginning of the Klimovi Zone (e.g. MESEZHNIKOV et al. 1977; MESEZHNI- 
KOV 1982; MESEZHNIKOV in KRYMHOLTS et al. 1988; Rocov 2002a, b, 
2004a, b). 
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A phyletic lineage linking the genera Sarmatisphinctes KUTEK & ZEISS 
and Ilowaiskya VIALOV is observable. The small morphological change 
between late Sarmutisphinctes and early Ilowaiskya in the middle Volga 
Region (Gorodishche, Dubky) was reported already by Rocov (2004b). 

A useful drawing of the lower boundary of the Volgian on the Russian 
Platform seems only possible with the disappearance of Aulacostephanus. It 
is not clear if the assumption that this boundary is synchronous in Northwest 
Europe, Poland and Russia is correct (KUTEK & ZEISS 1997). The question is 
if the Klimovi Zone in parts (or even completely) has a Late Kimmeridgian 
(sensu gallico) age (Fig. 2). 

The oppeliids received new attention in the latest papers by Rocov 
(2002a, b, 2004a, b). Most of them are rare in the Subboreal area (Central 
Russia, Central Poland) besides the predominant perisphinctids. They were 
reported in former publications (e.g. MESEZHNIKOV et al. 1977; MESEZHNI- 
KOV in KRYMHOLTS et al. 1988) and assigned to the genera Glochiceras 
HYATT, Neochetoceras SPATH, and Haploceras ZITTEL. We cannot agree 
with a correlation between the Upper Jurassic of the Russian Platform and 
the Submediterranean or even the Mediterranean Upper Jurassic of Central 
or South Europe based on these forms because of paleobiogeographic and 
morphoanalytical reasons. We propose to erect a new genus (see below) for 
the forms occurring in the Klimovi Zone of Gorodishche which were 
published by R o ~ o v  (2002b) as "Glochiceras lithographicurn efirnovi" 
Rocov. 

2.4. Sokolovi Zone ILOVAISKY in ILOVAISKY & FLORENSKY (1941) 

In numerous papers we find information about the presence of the ammonite 
genus Sutneria ZITTEL (e.g. MESEZHNIKOV et al. 1977; MESEZHNIKOV in 
KRYMHOLTS et al. 1988; MESEZHNIKOV 1982; BLOM et al. 1984; GERASIMOV 
et al. 1995; OLFERIEV 1997; Rocov 2001, 2002b, 2004b). Unfortunately 
none of these specimens have been illustrated yet. 

The morphological change from Sarmatisphinctes klirnovi (ILOVAISKY) to 
Ilowaisk\.a sokolovz (ILOVAISKY) lets us presume that both zones have been 
transmitted very defectively. One link could be the remarkable lithological 
differences within the layers of the Sokolovi Zone in the type section of 
Gorodishche. The thickness is reduced and shows a change between grey 
marls and phosphoritic and calcareous nodules. 

A correlation between the Polish Sokolovi Zone and the Medierranean 
Darwini Zone on the basis of strongly crushed oppeliids, which have been 
identified as Neochetoceras mucronatum BERCKHEMER & HOLDER (KUTEK 
& ZEISS 1994, 1997) is not efficient enough for a reliable comparison. In 
southern Franconia there is good evidence of this taxon, mainly from the 
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vicinity of Ammerfeld (BERCKHEMER & HOLDER 1959, ZEISS 1968, SCHER- 
ZINGER & SCHWEIGERT 2003). The occurrence of this taxon outside the 
Submediterranean Province has not been proved yet. 

2.5. Pseudoscythica Zone ILOVAISKY in ILOVAISKY & FLORENSKY 
(1 941) 

According to Rocov (2002b, 2004a, b) one stratigraphic level within the 
Pseudoscythica Zone of Gorodishche exists which yields Physodoceras 
neoburgense (OPPEL). In the Submediterranean Upper Jurassic this taxon 
appears for the first time in the Mucronatum Zone and is said to persist up to 
the upper Palmatus Zone (bed 116 = Palmatus Horizon) of the Neuburg 
Formation (BARTHEL 1975). However, the material housed in the Bayerische 
Staatssamrnlung fiir Palaontologie und Geologie in Munich comprises only 
finds up to bed 42 (Ciliata Zone, Ciliata Horizon). This level corresponds to 
the Mediterranean Fallauxi Zone (ENAY & GEYSSANT 1975; KUTEK & ZEISS 
1988; GEYSSANT 1997; SCHERZINGER & SCHWEIGERT 1999,2003; SCHWEI- 
GERT & SCHERZINGER 2004). Other records exist e.g. from the middle Volga 
Region and the vicinity of Orenburg. For a secure identification of Physo- 
doceras neoburgense (OPPEL) in crushed preservation it is helpful to identify 
its microconch partner Sutneria asema (OPPEL). The hitherto existing re- 
cords ( R o ~ o v  2002b; 2004a, b) are poorly preserved because of the clay 
facies. Because of their long stratigraphic range these taxa can only be used 
for an approximate correlation. Hence, a reliable correlation between parts of 
the Pseudoscythica Zone with lower beds of the Neuburg Formation (Fran- 
conia) using these two species is impossible. In southern Germany both taxa 
are only abundant within the Ciliata Zone. In the beds above and below the 
Ciliata Zone, Physodoceras neoburgense (OPPEL) and Sutneria asema (OP- 
PEL) only rarely occur (STREIT 1963; ZEISS 1968; SCHERZINGER & SCHWEI- 
GERT 2003). In the sections of the Pieniny Klippen Belt in the Polish 
Carpathians (KUTEK & WIERZBOWSKI 1986; WIERZBOWSKI 1990) Sutneria 
asema (OPPEL) occurs from the base of the Darwini Zone up to the Fallauxi 
Zone. This is confirmed by our observations in South Germany. Supposed 
finds of Physodoceras neoburgense (OPPEL) from the Hybonotum Zone most 
likely have been erroneously identified and represent either incomplete, 
juvenile stages or inner whorls of other species of Physodoceras. On the 
other hand an insufficient correlation with upper parts of the Palmatus Zone 
across the boundary of the Tenuicostata/Scythicus zones in Central Poland 
seems possible (KUTEK 1994; KUTEK & ZEISS 1974, 1988, 1994 U. 1997; 
SCHERZINGER & SCHWEIGERT 1999; SCHWEIGERT & SCHERZINGER 2004). 
In the section of Brzostdwka Danubisphinctes palmatus (SCHNEID) and 
Zuraiskites quenstedti (ROUILLIER) are associated. But it is not finally clear 
if the specimen identified as Zaraiskites quenstedti (ROUILLIER) represents 
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Fig. 6. Ammonites born the Volgae Subzone, Fallax Zone, Locality: Gorodishche 
near the River Volga, (I Coll. 0. F. GEYER 1967; 2-4 Coll. MITTA & SCHERZIN- 
GER 2005), 4a - X 2; 1-3, 4b. - Natural size. 
1 - Sutneria s u b e u d a  SCHNEID [m], SMNS 66201. 
2 - Aulacostephanus ltndorae (PAVLOW) [m], N 512318. 
3 - Aulacostephanus volongensis KHUDYAEV [M], N 5 12319. 
4 - Arnoeboceras volgae (PAVLOW) [m], N 5123110. 
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exactly the same chronospecies as those coming from the Panderi Zone of 
the Russian Platform. 

2.6. Panderi Zone (ROSANOV 1906) 

According to MESEZHNIKOV et al. (1977) and MESEZHNIKOV (1988) the 
genus Sutneria also occurs in the Panderi Zone. ROGOV (2004b) supposed 
this form could represent Sutneria asema (OPPEL). Because appropriate 
material was neither illustrated nor documented in public collections we 
will not consider this information further. 

3. Remarks on several ammonite genera 

3.1 . Aulacostephanus 

Our systematic studies show that there exist several dimorphic pairs (cf. 
CALLOMON & COPE 1971; KUTEK & ZEISS 1997) of the genus Aulacoste- 
phanus SUTNER & POMPECKJ in TORNQUIST in the Fallax Zone. Aulacoste- 
phanus volongensis KHUDYAEV is considered to represent the macroconch 
partner of Aulacostephanus undorae (PAVLOW) (= Aulacostephanus subun- 
dorae (PAVLOW), see ZIEGLER (1962, pl. 6, fig. 10)) because of its co- 
existence and their remarkable similar sculptures (Fig. 6.2-6.3). Aulacoste- 
phanus volongensis was previously only known from the paper of KHU- 
DYAEV (1932, pl. 1, figs. 3-5). Another well distinguishable group occurring 
in the Gorodishche section is represented by Aulacostephanus ex gr. autis- 
siodorensis (COTTEAU) and its supposed microconch partner Aulacostepha- 
nus volgensis (V~SCHNIAKOFF) (Figs. 4.1, 5.2-5.4). They are very close to 
specimens figured by KUTEK & ZEISS (1997) from the Autissiodorensis Zone 
of Central Poland. The third group includes Aulacostephanus cf./aff. jaso- 
noides (PAVLOW) [M+m]. In this group the macroconchs reach almost twice 
the size of the corresponding microconchs. 

For a better classification of the genus Aulacostephanus a detailed revi- 
sion of all occurring chronospecies is necessary. 

3.2. Sarmatisphinctes and llowaiskya 

Here we assign "Discosphinctoides" subborealis KUTEK & ZEISS, 1997, pl. 
15, fig. 5 (HT) from Central Poland to Sarmatisphinctes. KUTEK & ZEISS 
(1997) supposed this taxon could be a Subboreal species with a Submedi- 
terranean origin. Adult macroconchs have more or less twice the size of our 
illustrated specimen (Fig. 7.2-7.3). The genus Subdiscosphinctes OLORIZ, 
1978 is a taxon of the Tethyan Realm. Subboreal perisphinctids look some- 
what similar, but are only homeomorphic. Probably there is a relationship 
between Sarmatisphinctes KUTEK & ZEISS and Subdichotomoceras SPATH. 
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Fig. 7. Ammonites f?om the Volgae Subzone, Fallax Zone, Locality: Gorodishche 
near the River Volga, (1-5 Coll. MITTA & SCHERZINGER 2005), all natural size: 
1 - Aspidoceras cf. catalaunicum (DE Loruo~) [M], N 512311 1 .  
2 - Samatisphinctes subborealis (KUTEK & ZEISS) [m], N 5123112. 
3 - Sarmatisphinctes subborealis (KUTEK & ZEISS) [M], N 5123113. 
4 - Lingulaticeras (?) n. sp. [m], N 5123114. 
5 - Neochetoceras (?) n. sp. [M], N 5123115. 
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The crushed preservation of the studied specimens coming from clay facies 
does not allow further conclusions. 

Due to the unequivocal phylogenetic lineage between the two perisphinc- 
tid ammonite taxa subborealis and fallax we propose to use the same genus 
name: Sarmatisphinctes KUTEK & ZEISS. More information about the varia- 
tion of Sarmatisphinctes fallax, the occurrence of specimens with essentially 
biplicate ribs, which could be placed in subborealis and others more resem- 
bling "I lowais~a" klimovi ILOVAISKY in the Polish Fallax Subzone (KUTEK 
& ZEISS 1997) supports this view. We here also include "Ilowaiskya" klimovi 
ILOVAISKY in the genus Sarmatisphinctes. The genus Ilowaiskya VIALOV 
starts with its type species Ilowaiskya sokolovi ILOVAISKY, because the older 
chronospecies of this perisphinctid lineage are morphologically still closer to 
Sarmatisphinctes. Contrary to Rocov (2004b) we assume that Ilowaiskya 
VIALOV, 1940 does not occur in the Lower Tithonian of southern Germany. 
Citations from literature (ZEISS 1968) are supposed to be erroneous deter- 
mination~ (SCHERZINGER & SCHWEICERT 1999; SCHWEICERT & SCHERZIN- 
GER 2004). Two crushed specimens interpreted as Franconites ZEISS (deter- 
mination~ by MIKHAILOV) from the Sokolovi Zone in the area of Orenburg 
(MIKHAILOV 1964, pl. l l ,  fig. 1; MITTA 2004, pl. 2, fig.1) probably belong to 
Ilowaiskya VIALOV. 

3.3. Amoeboceras 

All studied specimens of Amoeboceras belong to Amoeboceras volgae 
(PAVLOW) and come from the lower part of the Fallax Zone (Volgae Sub- 
zone) (Figs. 5.1, 6.4). Additional research will show whether the occurrence 
is restricted to only one or more fauna1 horizons. 

3.4. Oppeliid genera 

In our opinion the previously reported finds of Pseudolissoceras SPATH, 
Haplocerus ZITTEL, Fontannesiella SPATH, Paralingulaticeras ZIECLER, 
Ochetoceras HAUC, Neochetoceras SPATH, and Lingulaticeras ZIEGLER 
(and the perisphinctids Pseudovirgatites VETTERS and Franconites ZEISS) 
in the section of Gorodishche (see Rocov 2001, 2002a, b, 2004a, b; Rocov 
& EGOROV 2002) are mostly homoeomorphs. These taxa occur mostly either 
in the Mediterranean or in the Submediterranean Province. The bulk of the 
illustrated finds is poorly or incompletely preserved, and the specimens 
differ significantly from the assigned genera in their sculptures and ontoge- 
netic developments. 
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Family Oppeliidae DOUVILLB, 1890 
Subfamily indet. 
Genus Rogovieeras n. gen. 
Type S p e c i e s : Glochiceras lithographicum efimovi Rocov (2002). 

Der iva t ion  o f  name:  In honour to Dr. M. ROGOV, who described the type 
species. 

D i a g n o s i S : See diagnosis of type species. 

Rogoviceras ejimovi (Ro~ov,  2002) [ M ]  Fig. 8.3-8.5 

H o l o t y p e : Glochiceras (Paralingulaticeras) lithographicum ejimovi (ROGOV, 
2002, pl. 2, fig. 2), SGM-572-1 l, collection: State Geological Vernadsky Museum, 
Moscow. 

Type l o c a l i t  y : Uljanovsk region, right bank of the Volga near the village of 
Gorodishche. 

Ty p e h o r i z o n  : Lower Volgian, Klimovi Zone, "Efimovi Horizon" sensu Rocov 
(2002b, 2004a, b). 

D i a g n o s i S : Shell small, involute, high oval cross-section, venter smooth, finely 
dentate lateral groove on mid-height of the flank many simple crescent falcoid 
ribs arising from this groove. 

Fig. 8. Ammonites from the Klimovi Zone, Locality: Gorodishche near the River 
Volga, (Coll. MIKHAILOV, material lost), 1-5 natural size: 
1-2. Glochiceras (?) n. sp. [m]. 
3-5. Rogoviceras e$movi (ROGOV) [ M ] .  
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R e m a r k s  a n d  c o m p a r i s o n s :  Z o ~ o v  (1937, 1939) reported "Glochicerasfia- 
lar (OPPEL)" for the first time. The type of Glochiceras jialar (OPPEL) originally 
comes from the the 'Badener Schichten' (Upper Kimmeridgian) of Baden in north- 
em Switzerland. Our material from Russia shows a similar falcoid sculpture and 
lateral groove but is lacking nodules on the venter. 

There is hardly any resemblance with the genus Paralingulaticeras ZIEGLER. 
Its type species Paralingulaticeras lithographicum (OPPEL) exhibits numerous 
thick ventrolateral and ventral nodules on its innermost whorls which have a 
roughly falcoid ribbing. Specimens of the latter genus are much larger than Rogo- 
~jiceras. There is some resamblance with Paralingulaticeras parcevali (FON- 
TANNES), even though the ribs are less densely spaced, and numerous nodules are 
present. Moreover, Paralingulaticeras exhibits a much more evolute coiling. Neo- 
chetoceras, especially its type species Neochetoceras steraspis (OPPEL), exhibits 
falcoid ribs. which become more irregular at larger sizes. Also this falcoid sculp- 
ture is less regularly spaced than in Rogoviceras. Lingulaticeras planulatum 
BERCKHEMEK exhibits a similar falcoid ribbing stage but at much larger dia- 
meters; the latter is a microconch with a lappet at the peristome. Suboxydiscites 
rrzirn~rensis (MESEZHNIKOV) becomes larger and shows an irregular ribbing sculp- 
ture and a serrate venter, closer to Ochetoceras HAUG or Neochetoceras SPATH. 

We suppose that Rogoviceras belongs to an endemic stock of oppeliids living 
inside the Subboreal Province of the Russian Platform. Currently only the type 
species Rogoviceras ejimovi (Rocov) is known. As shown above no closer rela- 
tionships to oppeliids from the MediterraneanISubmediterranean and even from 
the Subboreal Upper Jurassic exist. This supports our general observations con- 
cerning faunal provincialism in other regions during the higher Upper Jurassic, 
not only restricted to perisphinctids. 

4. Conclusions 

Since the first description by PAVLOW (1886) the Late Kimmeridgian am- 
monites from the Russian Platform, especially in the sections near Ulja- 
novsk, have not undergone a fundamental revision. All succeeding papers 
included only faunal lists and there are only a few illustrations which show 
very poorly preserved specimens. 

The Lower Volgian ammonites described by ILOVAISKY (in ILOVAISKY & 
FLORENSKY 1941) from the Orenburg area also occur at Gorodishche (MI- 
KHAILOV 1964). Regretfully MIKHAILOV (1964) did not illustrate any am- 
monites from the Lower Volgian of the Volga Basin in his monograph. A 
short paper by R o ~ o v  (2002b) about the "Autissiodorensis Zone" (= Fallax 
Zone in this paper) contains the figures of five oppeliids and one Sarmati- 
sphinctes. Only one of these specimens was collected in the area of Ulja- 
nowsk. From this view we can still call the classical Upper Kimmeridgianl 
Lower Volgian section from Gorodishche a "terra incognita". 

Because of different interpretations (ZIEGLER 1962; COPE & CALLOMON 
1971 ; MESEZHNIKOV 1982, 1984, 1988; HANTZPERGUE 1989; KUTEK & 
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ZEISS 1994, 1997) of the Autissiodorensis Zone of ZIEGLER (1962) in the 
localities of West Europe and Central Russia we prefer the usage of the 
Fallax Zone of ILOVAISKY (in ILOVAISKY & FLORENSKY 1941) in the Volga 
area (Fig. 2). The term "Autissiodorensis Subzone" seems to be inappropri- 
ate for the lowermost Subzone of the Fallax Zone in the Russian Kimmer- 
idgian. Hitherto no illustration of Aulacostephanus autissiodorensis (COT- 
TEAU) from the Russian Platform existed. Hence we had some doubts if this 
taxon truely occurs there. 

In this study we have documented well preserved new ammonite finds 
(Figs. 3-8). With the occurrence of Sutneria subeumela SCHNEID it is 
possible to correlate the lower part of the Fallax Zone in Central Russia 
with the lower part of the Beckeri Zone (Subeumela Subzone) of southern 
Germany (Fig. 2). GEYER (1969) used an occurrence of "Sutneria cf. 
subeumela" as the basis for the term "Subeumela Zone". But a single find 
published in open nomenclature is not enough to establish a new Subzone 
having a vertical range. Unfortunately we do not know the full stratigraphic 
range of this taxon in Central Russia, because it seems to be very rare. In our 
opinion the best index fossil for the base of the Fallax Zone in the study area 
is Amoeboceras volgae (PAVLOW), and therefore we recommend the use of 
the term Volgae Subzone (Fig. 2). 

The previous correlations between the KimmeridgianNolgian and Kim- 
meridgianITithonian boundaries are based on insufficient data. The poorly 
preserved, often even indeterminable ammonites and the doubtful presence 
of Gravesia SALFELD in the Klimovi Zone are extraordinarily poor founda- 
tions. The disappearance of the genus Aulacostephanus and the first appear- 
ance of Sarmatisphinctes klimovi (ILOVAISKY) define the Kimmeridgianl 
Volgian boundary. The top of the Fallax Zone in Central Russia must not 
necessarily be coeval with the top of the Autissiodorensis Zone, as it is used 
in southern England, western France, or north-western Germany. Further 
detailed studies of ammonite faunas collected bed-by-bed are necessary. 

Acknowledgements 

Cordial thanks go to Prof. Dr. F. OLORIZ, Granada, Dr. M. Rocov, Moscow and 
especially Prof. Dr. J. H. CALLOMON, London and Dr. G. SCHWEIGERT, Stuttgart 
for numerous references and discussions. For photographic work we got support 
from V. T. ANTONOVA, MOSCOW and Dr. G. SCHWEIGERT, Stuttgart. Dip1.-Ing. 
(FH) W. SCHULLER, Ludwigsburg improved the English text. Our special thanks 
also go to the reviewers J. C. W. COPE, Cardiff, and P. HANTZPERGUE, Lyon, for 
very helpful comments. Thanks for financial support (436 RUS 17/56/05) also to 
the Deutsche Forschungsgemeinschaft (DFG) by Dr. V. MITTA during his research 
stay in Germany in autumn 2005 and the presidium of the Russian Academy of 
Science, which gave willing help in context with the programme "Origin and 





Ammonites and stratigraphy of the Upper Kimmeridgian and Lower Volgian 247 

GERASIMOV, P. A., MITTA, V. V. & KOCHANOVA, M. D. (1995): Fossils of the Vol- 
gian Stage of Central Russia. - 116 pp.; Moscow (VNIGNI). (In Russian). 

GERASIMOV, P. A. & MIKHAILOV, N. P. (1966): Volgian Stage and the geostratigra- 
phical scale for the Upper series of the Jurassic system. - Izw. Akad. Sci. 
UDSSR, ser. Geol., 2: 118-138. 

GEYER, 0 .  F. (1969): The ammonite genus Sutneria in the Upper Jurassic of Euro- 
pe. - Lethaia, 2: 63-72. 

GEYSSANT, G. (1997): Tithonien - In: CARIOU, E. & HANTZPERGUE, P. (eds.): Bio- 
stratigraphie du Jurassique ouest-europCen et mkditerranCen: zonations parallbles 
et distribution des invertCbrCs et microfossiles. - Bull. Centre Rech. Elf Explor. 
Prod., Mkm., 17: 152-156. 

HANTZPERGUE, P. (1979): Biostratigraphie du Jurassique supCrieur nord-aquitain. - 
Bull. Soc. geol. France, (7),  XXI, 6: 715-726. 

- (1989): Les ammonites kimmkridgiennes du haut-fond d'Europe occidentale. 
Biochronologie, Systkmatique,   volution, PalCobiogCographie. - Cahiers de Pa- 
lContologie, 428 pp. 

HANTZPERGUE, P., ATROPS, F. & ENAY, R. (1997): KimmCridgien - In: CARIOU, E. 
& HANTZPERGUE, P. (eds.): Biostratigraphie du Jurassique ouest-europken et 
mkditerraneen: zonations parallkles et distribution des invertCbrCs et microfossi- 
les. -Bull. Centre Rech. Elf Explor. Prod., MCm., 17: 148-151. 

HANTZPERGUE, P., BAUDIN, F., MITTA, V., OLFERIEV, A. & ZAKHAROV, V. (1998a): 
The Upper Jurassic of the Volga basin: ammonite biostratigraphy and occurrence 
of organic-carbon rich facies. - In: CRASQUIN-SOLEAU, S. & BARRIER, E. (eds.): 
Correlations between boreal-subboreal and submediterranean provinces. - Peri- 
Tethys Memoir 4: epicratonic basins of Peri-Tethyan platforms. - MCm. Mus. 
Nat. Hist. Natur., 179: 9-33. 

- (1998b): Le Jurassique superieur du bassin de la Volga: biostratigraphie des fau- 
nes d'ammonites et corrClations avec les zonations standards europkennes. - C. 
R. Acad. Sci. Paris, Sciences de la terre des planbtes: 326: 633-640. 

HOLDER, H. (1971): Ein Aulacosrephanus-Verwandter im Weiljen Jura Epsilon (&l, 
oberes Unter-Kimmeridgium) des Schwabischen Jura. - Jh. geol. Landesamt Ba- 
den-Wiirttemberg, 13: 145- 149. 

HOLDER, H. & ZIEGLER, B. (1959): Stratigraphische und faunistische Beziehungen 
im Weiljen Jura (Kimeridgien) zwischen Siiddeutschland und Ardkche. - N. Jb. 
Geol. Palaont., Abh., 108: 150-214. 

HOWARTH, M. K. (1998): Ammonites and nautiloids from the Jurassic and Lower 
Cretaceous of Wadi Hajar, southern Yemen. - Bull. nat. Hist. Mus. Lond. 
(Geol.), 54 (1): 33-107. 

ILOVAISKY, D. I. & FLORENSKY, I. P. (1941): Les ammonites du Jurassique supCrieur 
des bassins des rivibres Oural et Ilek. - In: GCologie de 1'URSS. - Soc. Natur. 
Moscou, nouv. Ser., 1 (5): 1-196. 

KHUDYAEV, J. (1932): The Fauna of the Upper Kimmeridgian Deposits of Timan. - 
Bull. Unit. Geol. Prospecting Service, 51, 42: 645-653. 

KUTEK, J. (1994): The Scythicus Zone (Middle Volgian) in Poland: its ammonites 
and biostratigraphic subdivision. - Acta Geol. Polon., 44 (112): 1-33. 



248 A. Scherzinger and V. Mitta 

KUTEK, J. & WIERZBOWSKI, A. (1986): A new account on the Upper Jurassic strati- 
graphy and ammonites of the Czorsztyn succession, Pieniny Klippen Belt, Po- 
land. - Acta Geol. Polon., 36: 289-316. 

KUTEK, J. & ZEISS, A. (1974): Tithonian-Volgian ammonites from Brzost6wka near 
Tomaszdw Mazowiecki, Central Poland. - Acta Geol. Polon., 24 (3): 502-542. 

- (1988): Further data on the correlation of the MiddleJUpper Tithonian with the 
Lowermiddle Volgian boundary. - In: ROCHA, R. P. & SOARES, A. P. (eds): 2"d 
International Symposium on Jurassic Stratigraphy, p. 623-639; Lisboa. 

- (1994): Biostratigraphy of the highest Kimmeridgian and Lower Volgian in Po- 
land. - Geobios, MCm. spCc., 17: 337-341. 

- (1997): The highest Kimmeridgian and Lower Volgian in Central Poland; their 
ammonites and biostratigraphy. - Acta Geol. Polon., 47 (3-4): 107-198. 

LORIOL, P. DE, ROYER, E. & TOMBECK, H. (1872): Monographie des Ctages sup& 
rieurs de la formation jurassique de la Haute-Marne. - MCm. Soc. Linn. Nor- 
mandie, 16: 1-484. 

MALINOWSKA, L. (1976): Anloeboceras HYATT 1900 genus representatives in the 
Upper Kimmeridgian of Poland. - Biul. Inst. Geol., 259: 219-231. 

- (2001): Ammonites of the Genera Amoeboceras HYATT, l900 and Enosphinctes 
SCHINDEWOLF, 1925 from the Aulacostephanus eudoxus-Zone (Upper Kim- 
meridgian) in northern and central Poland. - Biul. Inst. Geol., 397: 5-66. 

MESEZHNIKOV, M. S. (1963): The Gravesia (ammonites) in the Subarctic Ural. - 
Transactions of VNIGRI, 220: 120- 13 1. (In Russian). 

- (1982): Kimmeridgian Stage. Tithonian (Volgian) Stage. - IN: WAKHKAMEEV et 
al.: The Jurassic zones of the USSR. - Interdepartmental Stratigraphic Commit- 
tee of the USSR, Transactions, 10: 110- 146. 

- (1988): Kimmeridgian. Tithonian (Volgian). - In: KRYMHOLTS, G. Y. et al.: The 
Jurassic Ammonite-Zones of the Soviet Union. - Geol. Soc. Amer., Spec. Pap., 
223: 45-62. 

MESEZHNIKOV, M. S., DAIN, L. G., KUZNETSOVA, K. I. & YAKOVLEVA, S .P. (1977): 
JurassicICretaceous Boundary Beds in the middle Volga Area. - In: MESEZHNI- 
KOV, M. S. (ed.): International Colloque on the Upper Jurassic Stratigraphy and 
JurassicICretaceous Boundary in the Boreal Realm, A, Prospectus to Geological 
Excursions, p. 1-34; Leningrad (VNIGRI). 

MIKHAILOV, N. P. (1962): Upper Boundary of the Kimmeridgian Stage. - Doklady 
Akad. Nauk USSR, 145 (6): 1366-1368. 

- (1964): Boreal Late Jurassic (Lower Volgian) ammonites (Virgatosphinctinae). - 
Transactions of Geological Institute, Academy of Sciences USSR, 107: 5-88. (In 
Russian). 

MITTA, V. (2004): On the new publications on the Jurassic ammonites and stratigra- 
phy. - Bull. Soc. Natur. Moscow, 79 (1): 90-98. (In Russian). 

MITTA, V. & SCHERZINGER, A. (in press): New data on ammonites and stratigraphy 
of the uppermost Kirnmeridgian - lowermost Volgian of the Middle Volga 
Region (Russia). - 7th International Congress on the Jurassic System, Volumina 
Jurassica; Krak6w. 

MURCHISON, R. I., VERNEUIL, E. DE & KEYSERLING, A. V. (1845): The Geology of 
Russia in Europe and the Ural mountains, Vol. I, Geology. - XVI + 700 pp.; 
London & Paris. 



Ammonites and stratigraphy of the Upper Kimrneridgian and Lower Volgian 249 

NEUMAYR, M. (1873): Die Fauna der Schichten mit Aspidoceras acanthicum. - 
Abh. k. k. geol. Reichsanst., 5: 141-257. 

OLFERIEV, A. G. (1997): Jurassic deposits of the east part the Russian platform. - 
In: Questions of perfection the stratigraphical bases of Phanerozoic deposits the 
Oil & Gas-adjournment areas of Russia (Woprosy sowershenstwovania stratigra- 
ficheskoi osnowy fanerozoiskih otlozhenii neftegazonosnyh raionov Rossii), p. 
95- 107; St.-Petersbourg (VNIGRI). 

PALLAS, P. S. (1773): Travel on a different provinces of Russian empire. - Part 1 .  
657 + 1 17 pp.; Sanct-Petersbourg. (in Russian) 

PAVLOW, A. (1886): Les ammonites de la Zone B Aspidoceras acanthicum de I'est 
de la Russie. - MCm. Com. GCol., I1 (3): 91 pp. 

Rocov, M. (2001): Stratigraphy of Lower Volgian deposits in the Russian Plate and 
correlation between Volgian and Tithonian stages. - Stratigraiya, Geologiche- 
skaya Korrelyalsiya, 10 (4): 35-5 1. 

- (2002a): Autissiodorensis-Zone (Upper Kimmeridgian) of the Volga area: am- 
monite assemblage, biostratigraphy, correlation. - In: BOGDANOV, N. A., VIER- 
ZBITSKY, V. E.. VISHNEVSKAYA, V. S. et al. (eds.): Modern questions of geology, 
p. 320-325. 

- (2002b): Stratigraphy of the Lower Volgian deposits in the Russian Plate and 
correlation between Volgian and Tithonian Stages. - Stratigr. Geol. Correlation, 
4: 348-364. 

- (2004a): The Russian Platform as a key region for Volgian/Tithonian correlation: 
A review of the mediterranean fauna1 elements and ammonite biostratigraphy of 
the Volgian Stage. - Riv. Ital. Paleont. Stratigr., 110 (1): 321-328. 

- (2004b): Ammonite-Based Correlation of the Lower and Middle (Panderi-Zone) 
Volgian Substages with the Tithonian Stage. - Stratigraiya, Geologicheskaya 
Korrelyalsiya, 12 (1): 41-66. 

Rocov, M. & E c o ~ o v ,  E. Y. (2002): Middle Tithonian Glochiceras: its distribution, 
migrations and significance for the Boreal-Tethyan correlation. - In: BOGDANOV, 
N. A., VIERZBITSKY, V. E., VISHNEVSKAYA, V. S. et al. (eds.): Modern questions 
of geology, p. 325-329. 

ROSANOV, A. N. (1906): Sur la question de la subdivision des couches a Virgati dans 
les environs de Moscou. - L'Annuaire gkologique et minkralogique de la Russie, 
8 (6-7): 193-204 (in Russian). 

SALFELD, H. (1913): Certain Upper Jurassic strata of England. - Quart. J. Geol. Soc. 
London, 69: 423-430. 

- (1915): Monographie der Gattung Cardioceras NEUMAYR et UHLIG. Teil 1. Die 
Cardioceraten des oberen Oxford und Kimmeridge. - Z. Dtsch. Geol. Ges., 68: 
149-204. 

SAZONOV, N. T. (1961): Uniftsirovannaya skhema stratigrafii yurskikh otlozhenii 
Russkoi platformy (projekt) (The United Scheme of Jurassic Stratigraphy in the 
Russian Platform, a Project). - Trudy Vsesoyuzn. Nauchnoissled. Geologo-Raz- 
ved. Inst., 24: 5-47. 

SCHEKZINCEK, A. & SCHWEIGERT, G. (1999): Die Ammoniten-Faunen-Horizonte 
der Neuburg-Formation (Oberjura, Siidliche Frankenalb) und ihre Beziehungen 
zum Volgium. - Mitt. Bayer. Staatsslg. Palaont. hist. Geol., 39: 3-12. 



250 A. Scherzinger and V. Mitta 

SCHERZINGER, A. & SCHWEIGERT, G. (2003): Ein Profil in der Usseltal- und Ren- 
nertshofen-Formation der siidlichen Frankenalb (Unter-Tithonium). - Zitteliana, 
(A), 43: 3-16. 

SCHERZINGER, A., SCHWEIGERT, G. & PARENT, H. (2006): New considerations on 
dimorphism and aptychus in Gravesia SALFELD (Ammonoidea; Late Jurassic). - 
N. Jb. Geol. Palaont. Abh., 241: 269-286. 

SCHMIDT, M. (1905): Uber den Oberen Jura in Pommern. - Abh. Konigl. Preuss. 
Geol. Landesanstalt, N. F., 41: 1-222. 

SCHWEIGERT, G. (1992): Ein Aulacost~.phanus undorae (PAVLOW) im Oberkimme- 
ridgium Suddeutschlands, mit Bemerkungen zum palaokologischen Umfeld. - 
Jber. Mitt. Oberrhein. Geol. Ver., N. F., 74: 139-148. 

- (1993a): Subboreale Faunenelemente (Ammonoidea) im oberen Weil3jura (Ober- 
kimmeridgium) der Schwabischen Alb. - Profil, 5: 141-155. 

- (1993b): Die Ammonitengattungen Gravesia SALFELD und Tolvericeras 
HANTZPERGUE und ihre Bedeutung fur den Grenzbereich Oberkimmeridgium/ 
Untertithonium im Schwabischen Jura. - Geol. B1. NO-Bayern, 43 (1-3): 167- 
186. 

- (1996): Historische Ammonitenfunde an der Porta Westfalica und deren Bedeu- 
tung fur die Stratigraphie des nordwestdeutschen Oberjura. - Osnabriicker natur- 
wiss. Mitt., 22: 23-34. 

- (1997): Die Ammonitengattungen Simocosmoceras SPATH und Pseudhimalayites 
SPATH (Aspidoceratidae) im suddeutschen Oberjura. - Stuttgarter Beitr. Natur- 
kde., (B), 246: 1-29. 

- (1999): Neue biostratigraphische Grundlagen zur Datierung des nordwestdeut- 
schen hoheren Malm. - Osnabriicker naturwiss. Mitt., 25: 25-40. 

- (2000): New Biostratigraphic Data from the KimmeridgianITithonian Boundary 
Beds of SW Germany. - GeoResearch Forum, 6: 195-202. 

SCHWEIGERT, G. & SCHERZINGER, A. (1995): Erstnachweis heteromorpher Ammo- 
niten im Schwabischen Oberjura. - Jber. Mitt. Oberrhein. geol. Ver., N. F., 77: 
307-3 19. 

- (1997): Ein Aulacostephanus autissiodorensis (COTTEAU) aus der Wirbelberg- 
Formation des Randen (Kt. Schaffhausen, Schweiz). - Jber. Mitt. Oberrhein. ge- 
ol. Ver., N. F., 79: 45-52. 

- (2004): New efforts for a revision and correlation of the ammonite fauna of the 
Neuburg Formation (Tithonian, SW Germany). - Riv. Ital. Paleont. Stratigr., 110 
(1): 31 1-320. 

SCHWEIGERT, G. & VALLON, L. H. (2005): First record and correlation value of 
Aulacostephanus cf. subundorae (PAVLOW) (Ammonoidea, Upper Jurassic) from 
SW Germany. - N. Jb. Geol. Palaont., Mh., 2005: 65-82. 

SEYED-EMAMI, K., SCHAIRER, G. & MOHAMMADI-MONFARED, M. (1998): Ammoni- 
ten aus dem Oberen Jura des Nordiran. - Mitt. Bayer. Staatsslg. Palaont. hist. 
Geol., 38: 97- 110. 

STREIT, R. (1963): Faziesverhaltnisse und Lagerung des WeiRen Jura auf Blatt 
Burgheim Nord (Siidliche Frankenalb). - Erlanger Geol. Abh., 51: 30 pp. 

WIERZBOWSKI, A. (1990): The taxonomy and phylogenetic significance of Early 
Tithonian ammonites of the genus Protancyloceras SPATH from the Pieniny 
Klippen Belt (Carpathians, Poland). - In: PALLINI, G., CECCA, F., CRESTA, S. & 



Ammonites and stratlgraphy of the Upper Kimmeridgian and Lower Volgian 251 

SANTAN.I.ONIO, M. (eds.): Atti 11. Convegno Internationale Fossili Evoluzione 
Ambiente, Pergola 25-30 ottobre 1987, p. 479-489. 

ZAKHAKOV, V. A. & MESEZHNIKOV, M. S. (1974): The Volgian Stage of the Sub- 
arctic Ural. - Transact. Institute of Geology and Geophysics, Novosibirsk, 196: 
1-2 16. (In Russian). 

ZEISS, A. (1968): Untersuchungen zur Palaontologie der Cephalopoden des Unter- 
Tithon der Sudlichen Frankenalb. - Abh. Bayer. Akad. Wiss., math.-naturwiss. 
K]., N. F., 132: 1-190. 

- (1979): Neue Sutnerien-Funde aus Ostafrika. Ihre Bedeutung fur Taxonomie und 
Phylogenie der Gattung. - Palaont. Z., 53: 259-280. 

- (1991): Report on the voting about the future usage of the Kimmeridgian and 
Tithonian stage names. - International Subcommission on Jurassic Stratigraphy 
Newsletter. 20: 16. 

- (2003): The Upper Jurassic of Europe: its subdivision and correlation. - Geol. 
Surv. Denmark Greenland Bull., 1: 75- 1 14. 

ZIEGLER, B. (1958): Die Ammonitenfauna des tieferen Malm Delta in Wiirttemberg. 
- Jber. Mitt. Oberrhein. geol. Ver., N. F. 40: 171-201. 

- (1 96 1): Stratigraphische und zoogeographische Beobachtungen an Aulucoste- 
phunus (Ammonoidea - Oberjura). - Palaont. Z., 35: 79-89. 

- (1962): Die Ammoniten-Gattung Aulacostephanus im Oberjura (Taxonomie, 
Stratigraphie, Biologie). - Palaeontographica, (A), 119: 1-172. 

- (1977): The "White" (Upper) Jurassic in southern Germany. - Stuttgarter Beitr. 
Naturkde., (B), 26: 79 pp. 

ZONOV, N. T. (1937): Stratigraphy of Jurassic and Lower Cretaceous Deposits in 
Central Areas of the East European Platform. - Trudy NIUIF, 142: 34-45. (In 
Russian). 

- (1939): Jurassic and Cretaceous deposits of the Tatar SSR and nearby areas. Map 
sheet 109. - Gos. Izd. Nauchn. Tekh. Lit., p. 151-220. (In Russian). 

Manuscript received: March 1 lth, 2006. 
Revised version accepted: June 21st, 2006. 

Addresses of the authors: 

Dip1.-Ing. (FH) ARMIN SCHERZINGER, Hewenstraae 9, 78194 Immendingen-Hat- 
tingen, Germany: 
e-mail: Armin.Scherzinger@t-online.de 
Dr. VASILII MITTA, Paleontological Institut, Russian Academy of Science, Prof- 
soyuznaya 123, Moscow, 117997 Russia; 
e-mail: mitta@paleo.ru 


	Image165.tif
	Image166.tif
	Image167.jpg
	Image168.tif
	Image169.tif
	Image170.jpg
	Image171.tif
	Image172.jpg
	Image173.tif
	Image174.jpg
	Image175.tif
	Image176.tif
	Image177.tif
	Image178.tif
	Image179.jpg
	Image180.tif
	Image181.jpg
	Image182.tif
	Image183.jpg
	Image184.tif
	Image185.tif
	Image186.tif
	Image187.tif
	Image188.tif
	Image189.tif
	Image190.tif
	Image191.tif

