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Abstract: Detailed investigation of Albian deposits in the Northern Caucasus and 
bed-by-bed macrofossil collecting have provided material for a new ammonite bio- 
stratigraphic scheme of the region. The proposed scheme is similar to the scheme 
for Georgia. It is based mainly on the zonation for the European Province. The 
scheme includes zones which are determined by endemic ammonites also. General 
information on the composition of the sections, thickness and stratigraphical signi- 
ficance of bivalves, belemnites and other groups of fauna are considered. Some 
details of zonal correlation and marine Basin connections are discussed in the pa- 
per. 

Zusammenfassung: Hochauflosende Untersuchungen an sedimentLen Abfolgen 
des Alb irn nordlichen Kaukasus sowie horizontierte Makrofossilaufsammlungen 
bilden die Grundlage fur die vorliegende biostratigraphische Ammonitengliederung 
dieser Region. Die hier vorgestellte Gliederung, die dem fur Georgien gultigen 
Schema entspricht, basiert auf der Zonierung der europaischen Provinz. Das Sche- 
ma beinhaltet jedoch auch Zonen, die auf endemischen Ammoniten beruhen. All- 
gemeine Informationen uber die Zusammensetzung der Profile, die Machtigkeit 
und die stratigraphische Bedeutung der Bivalven, Belemniten und anderer Makro- 
fossilien werden beriicksichtigt. Einzelheiten der biostratigraphischen Korrelation 
und die Bedeutung von Meeresverbindungen werden diskutiert. 

Introduction 

The Albian biostratigraphical scheme of the Northern Caucasus based on 
ammonites has been worked out by many scientists. The most important 
works were written by KARAKASCH (1 897), RENGARTEN (195 1, 1961), 
GLASUNOVA (1953 a, b), LUPPOV (1952, 1961), MORDVILKO (1960- 1962), 
DRUZCHIZ (1960), KUDRIAVTZEV (1960), DRUZCHIZ & MIKHAILOVA (1966) 
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Fig. 1. Scheme of main Albian localities of the Northern Caucasus. I - Exposures of the Lower Cretaceous; I1 - Localities. 
Daghestan: 1 - Akusha Village; 2 - Gergebil Village; 3 - Avarskoe Kojsu River; 4 - Andijskoe Kojsu River; Checheno-Ingu- 
shetia; 5 - Argun River; 6 - Assa Rivel; Northern Osetia; 7 - Gizeldon River; 8 - Fiagdon River: 9 - Ardon River; 10 - Urukh 
River, Kabardino-Balkaria; 11 - Heu River; 12 - Baksan River, Stavropol Region; 13 - Kislovodsk City, Karachaevo-Cherkes- 
sia; 14 - Kuma River; 15 - Kuban River; 16 - Little Zelenchuk River; 17 - Great Zelenchuk River; 18 - Urup River, Krasnodar 
Region; 19 - Great Laba River; 20 - Shedok River; 21 - Gubs River; 22 - Belaya River, Adygeya; 23 - Hokodz River. 



d e n t a t u s  d e n t a t u s  

D o u v i l l e i c e r a s  D o u v i l l e i c e r a s  

m a m m i l l a t u m  m a m m i l l a t u m  

Table 1. Ammonite zonal scheme of Albian of Northern Caucasus and correlation with the Anglo-Paris Basin zonal scheme. I 
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and many others. The latest scheme has been compiled by MIKHAILOVA 
(MIKHAILOVA & SAVELIEV 1989), but it is not so detailed as it is for Europe 
and Mangyshlak. Poor exposure of clayey Albian sections usually covered 
by landslides together with poor preservation of fossils cause serious 
difficulties in investigations. 

The present paper contains new data discovered by the author during field 
work in several Caucasus expeditions of the Moscow State University 
between 1986-1992. This work took place in the Karachaevo-Cherkessia 
region, Russia, Kabardino-Balkaria, Northern Osetia, Checheno-Ingushetia 
and in Daghestan (Fig. 1). The Daghestan sections were visited by the author 
during an expedition of the paleomagnetic laboratory of Saratov State 
University. The author collected carefully bed-by-bed, several hundreds of 
ammonites and other fossils from the sections. This work has permitted to 
obtain a much more accurate picture of the biostratigraphy of the Albian 
sections in these regions. Based on the macrofauna (mainly ammonites) 
determinations made by the author, a new zonation scheme has been 
proposed (BARABOSCHKIN 1995, BARABOSHKIN 1996c, BARABOSWKIN et al. 
1997a,b). The scheme is comparable with the "standard" scheme for 
Mediterranean Province (HOEDEMAEKER et al. 1993) in detail, and similar 
to the scheme of the European Province (Table 1). On the base of this local 
scheme, a new magnetostratigraphic scale for the Albian of the Northern 
Caucasus was proposed in collaboration with paleomagnetists from the 
Saratov Geological Institute (BARABOSHKIN et al. 1997a, b). 

Geologically, all investigated sections are situated in the northern slope of 
the Great Caucasus Anticlinorium or belong to the Northern Caucasus 
Monoclinorium (MILANOVSKY 1991). Albian sections of the region consist 
of black silty clays with limestone layers, pyrite concretions and phos- 
phorites in the basal part. The dark and black colour of every Albian section 
of the region in many cases is the result of a high organic carbon content. 

Stratigraphy 

Lower Albian 

Several specific features are typical for the Albian succession in the 
Northern Caucasus: (1) very narrow range of representatives of the families 
Hoplitidae, Lyelliceratidae, Mojsisovicsiidae, Mortoniceratidae and Dipo- 
loceratidae (including zonal indexes, usually the same species is distributed 
in only one bed); (2) wide range of representatives of the family 
Desmoceratidae, belemnites, inoceramids and aucellins (several ammonite 
zones to substage); (3) very different ranges of heteromorph ammonites 
(from single bed up to substage). Such a made of ammonite distribution 
was caused by sea-level oscillations probably. Because of that, the author's 
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Fig. 2. Kuban River section (lower part). Position of the section see Figure 1. 
Legend (Fig. 2-6): 1 - sands, soft sandstones; 2 - sandstones; 3 - siltstones; 4 - 
clays; 5 - argillites; 6 - marly clays; 7 - carbonate clays; 8 - marls; 9 - limestones; 
10 - tuff layers; 11 - bioturbation; 12 - shell detritus; 13 - pebbles of different 
composition; 14 - phosphatic pebbles; 15 - pyrite and marcasite concretions; 16 - 
barite concretions; 17 - carbonate sandstone spherical concretions; 18 - belemnite 
levels; 19 - plant detritus; 20 - hard/softgrounds; 21 - erosional boundaries; 22 - 
position of samples; 23 - fauna findings; 24 - fauna findings and its quantitative 
characteristics (only for Fig. 4; circles: 1, 5, 10 specimens respectively). 

use of the term "zone" means the interval between the first appearance of 
the zonal index (including it) and the appearance of the next zonal index. 

The sedimentary succession around the AptianIAlbian boundary is a 
difficult subject for investigation in the Northern Caucasus. In most of the 
sections it is badly exposed because of the landslides of Middle-Upper 
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Fig. 3. Akusha Village section. Position of the section see Figure 1 .  The legend is 
on Figure 2. 

Albian clays. It is strongly condensed as usual and only in a few sections 
does it contain well-preserved faunas. The best Aptian-Albian boundary 
sections visited by the author are at the Kuban River near Kubina Village 
(Fig. 2) and the Akusha village section on the Dargi River (Fig. 3). The Urup 
River DRUZCHIZ & MIKHAILOVA 1966) and Great Zelenchuk River (MORD- 
VILKO 1960) sections are also good and contain leymeriellids. 

The Albian succession starts with the Proleymeriella schrammeni Zone 
according to DRUZCHIZ & MIKHAILOVA (1966). They mentioned findings of 
Proleymeriella schrammeni and Hypacanthoplites ex gr. milletioides from 
grey-yellowish siltstones in the Kuma section near Krasnovostchny Village. 
However, careful examination of the collection of DRUZCHIZ & MIKHAI- 
LOVA and discussions on that topic with Prof. I. MIKHAILOWA have 
demonstrated the absence of Proleymeriella in the Northern Caucasus 
region. Thus, the previous view that the basal Subzone of the Albian was 
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Fig. 3 (continued) 

present in this region (BARABOSHKIN 1996c), is now considered to be 
incorrect. A short visit to one of the two candidate AptianIAlbian boundary 
stratotypes (Vohrum quarry near Hannover, Germany: HART et al. (1996) in 
1996 showed that the Hypacantlzoplites assemblage of the northern 
Caucasus associated with Lqi?zeriella (Leynzeriella) (see below) seems to 
be very poor and different from that of the sclzrammeni beds at Vohrum (see 
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Fig. 3 (continued) 

? Puzosia (Anapuzosia) sp. in the Kuban (Fig. 2) and Akusha sections (Fig. 
3). In the Kuban section leymeriellids were found in a reworked pebble 
fauna. Descriptions of some ammonites from the same sections were given 
by SINZOW (1908) and ERISTAVI (1961). A very important fossil for this level 
is also the bivalve Aucellina caucasica. This species characterises the lower 
part of the tardefurcata Zone in the Caucasus, Mangyshlak (ERISTAVI 1940, 
SAVELIEV 1973) and Turkmenia (author's data). The presence of a horizon 
with abundant specimens of the belemnite Neohibolites minor is also an 
important feature of the zone. The tardefurcata Zone sediments are present 
in Akusha (2.6 m), Avarskoe Kojsu (?), Andijskoe Kojsu (?), Kuban (7 m), 
Little (?) and Great Zelenchuk (< 15 m), Urup (10-1 1 m) and Great Laba 
(?). All the data on the thickness variations here and below are taken from 
works of LUPPOV (1952), KUDRIAVTZEV (1960), MORDVILKO (1960-1962), 
RENGARTEN (1961), DRUZCHIZ & MIKHAILOVA (1966), ALIEV et al. (1985) 
and were revised and added to by the author. Albian deposits were eroded 
completely between the Khokodz and Shedok rivers (Fig. 6). 

The Leymeriella (Neoleynzeriella) regularis Zone in Daghestan is repre- 
sented by black clays with rare marl layers and is delimited by an erosional 
surface at the top and by a softground at the base. It was recognised in 
Akusha (3.6 m, Fig. 3) and probably exists in the Avarskoe Kojsu and 
Andijskoe Kojsu Rivers sections. In the NW Caucasus it consists of grey 
siltstones with phosphorites at the base and is present in Kuban (7 m, 
Fig. 2), Litte (?) and Great Zelenchuk (?), Urup (3.5 m) and Great Laba (?). 
Probably it also exists in the Urukh (Fig. 4) and Heu sections. In other 
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Fig. 4. Urukh River section. Position of the section see Figure 1. The legend is on 
Figure 2. 

Table 2. (see page 186-189): Zonal distribution of ammonites in the Albian of 
Northern Caucasus. "+"-ammonites, found by the author or figured in the literature 
and examined by the author: "*"-cited in faunal lists in the literature. Letters mean 
zones and subzones: t - tardefurcata, r - regularis, f - jloridum, p - puzosianus, e - 
eodentata, 1 - lyelli, s - spathi, ro - roissyanum, i - intermedius, d - daghestanen- 
sis, la - lautus, c - cristatum, o - orbignyi, v - varicosum, in - inflatum, rs - rostra- 
tum, pe - perinflatum. 
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Table 2 (legend see p. 185) 

Phylloceratidae 
Hypoply1locera.s velledae 

.......................... (Michelin, 1834). 
Gaudriceratidae 
EogauaFyceras (EogauaFycaras) 

cf.shimimi Breistroffer,l936 
.................................................. sp 

Kossmatella (Kossmatel1a) 
agassiziana (Pictet, 1848). ............... 
schindewo@ Wiedmann, 1966.. ......... 

Lytoceratidae 
........... Pictetia depressa (Pictet, 186 1). 

Tetragonitidae 
Tetragonites timothems (Pictet, 1847) 
Ptychoceratidae 
Mastigoceras a+ressum 

(J.Sowerby,l814) ....................... 
Hamitidae 
Hamites 

............. atrenuatus J.Sowerby,l814 
compressus J. Sowerby, 1814.. ........... 
compressus gracile Spat4 194 1.. ...... 
gardneri Spath, 194 1.. ....................... 

.................... incunwfus B r o w  1837 
.............. intennedius d'Orbigny,l841 

mmimus J.Sowerby,l814 ............... 
mmimus rectus Brown, 1837 ............ 
cf.praegibbosus Spath, 194 1.. ........... 
rofundus J.Sowerby.1814 ................. 

.................. cftemis J.Sowerby.1814 
Hmnitoijes sp. .................................. 
Plesiohamites mu1ticostafus 

(Brown,1837). ............................... 
Psi1ohamites bmchardianus 

........................... (d'Orbigny,l842) 
Stomohamites 

charpentieri (Pictet, 1847) ................ 
venetzianus (Pictet, 1847). ................ 

Baculitidae 
Lechites 

gaudini (Pictet et Campiche, 186 1) 
.................................................... sp 

................................. Scipomeras sp. 
Anisoceratidae 
Anisoceras cf.perannafum 

(Pictet et Campiche,1861) .............. 
Turrilitidae 
Mariella w.) bergeri 

(Brongniatt, 1822). ............... -. ...... 
cf.mi1iaris (Pictet et Campiche, 186 1) 

Ost1ingocera.s puzosianum 
........................... (d'orbigny, 1842). 
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Table 2 (continued, legend see p. 185) 

Turillitoides hugardirmus 
....... ........... (d'orbigny, 1842). .. 

cftoucasi 
(Herbert et Munier-Chalmas,l875) 

Scaphitidae 
Scaphites (Scaphites) simplex 

(Jukes-Browne,l875) .................... 
Labeceratidae 
MyIoceras? sp. ................................... 
Desmoceratidae 
Beudanliceras 

beirdanli (Brongniart, 1822) .............. 
dupiniormm africana 

...................... (Pervinquiere, 1907). 
Desmoceras latidorsahim 

Mchelin, 183 8).. ........................... 
Puzmia (Anapuzosia) sp. ................... 
Puzosia (h'esopuzosia) sp. .................. 
Puzosia (Puzosia) 

cornmunis Spath, 1923 ....................... 
mayoriana (J. de C.Sowerby, 1827) ... 
plamlata (d'orbigny, 1841) ............... 
provincialis 

(Parona et Bonarelli,l896) ............ 
quenstedti 

........... (Parona et Bonarelli, 1896). 
scharpei Spath, 1923 ......................... 
p t h i  Breistroffeql936 .................... 

Parahoplitidae 
Hypamnthoplites 

cfanglicus Casey,1950 ................. 
milletianus (d'orbigny, I84 1). ........... 
milletioides Casey, 1961 .................... 
cfnewingloni Casey, 1965 ................ 

Douvilleiceratidae 
Douvilleiceras 

mammilIahrm (Schlothiem, 18 13). ..... 
monile (J. Sowerby, 18 16). ............... 
scabrosum Casey, 1962 .................... 

Leymeriellidae 
Leymeriella (Leymeriella) 

tardejurcata ((d'orbigny, 184 1). ......... 
Leymeriella (Neoleymeriella) 

bogdanodtschi Glasuniva, 1949. ....... 
consueta Casey,1957 ........................ 
crassa Spath, 1925 .......................... 
ex gr.diabo1u.v Casey, 1957 ................ 
cf&sseneggeri Seitz,1930 ................ 
jacobi Spath, 1925.. ............ .... .... 
mlticostata Saveliev, 1973 ............... 
dpervulgata Saveliev, I973 .............. 
pseudoregularis Seitz, 1930.. ............ 
recticostata Saveliev, 1973.. .............. 
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Table 2 (continued, legend see p. 185) 

rencurelensis (Jacob, 1908) ............... 
regularis (d'orbigny, 184 1) ............... 
renascem Seitz, 1930 ........................ 

EpileymerieNa (Revilites) cf  revilii 
................................. (Jacob, 1908). 

Hoplitidae 
Anahoplites 

intermedius Spath,1925 .................... 
ex grplanus (Mantell, 1822). ............. 

..... .................. praecox Spath, 1923 .-- 

Callihoplites 
cf.leptus (Seely, 1865) ....................... 
senilis laevigatus Spath, 1927.. .......... 

............................ Cleoniceras (C.) sp. 
Daghestanites 

burgensis Glasuniva, 1953.. ............... 
rlaghestanemis Glasuniva, I953 ........ 
obesus Glasuniva, 1953 ..................... 

Epihoplites sp. .................................... 
Euhoplites 

......... ex gr.luutus (J.Sowerby, 182 1). 
ochefonotus (Seely, 1864) .................. 

.... cfproboxideus (J.Sowerby, 182 1) 
inmcatus Spath, 1925 ........................ 

Hoplites (Hoplites) 
benettianus ( J .  de C.Sowerby,I 826) 
densicostatum Spath, 1923. .............. 
dentatus (J.Sowerby, I82 1) ....... ... .. 
devisensis Spath, 1925.. .................... 
escragnollensis Spath, 1925.. ............ 
escragnollensis ordinaris 

............................. Glasunova, 1949 
.................. Iatesulcatus Spath, 1925.. 

pseudodeluci Spath,l925 .................. 
.................... spathi Breistroffer, 1940 

cfvectemis Spath, 1925 .................... 
.................................. Lepthophtes sp. 

Pseudosonneratia (Pseudosonneratia) 
ex gr.occidentalispluricosrata 

.................................. Casey, 1965.. 
P. (Isohoplites) sp. ............................. 
Sonneratia (Sonneratia) 

dutempleana (d'orbigny, 184 I). ....... 
.................................................... sp 

Tetrahoplites 
suborientalis Saveliev, 1960 ............. 
rossinrs (Sinzow, 1907) .................... 

Lydliceratidae 
LyeNicerm (Zyelliceras) 

lyelli (d'Orbigny,l84 1). ................... 
Stoliczkaia (Faraudiella) cf  blancheli 

(Pictet et Campiche, 1857) ............. 
Stoliczkaia (Stoliczkaia) 
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Table 2 (continued, legend see p. 185) 

clavigera (Neumayr, 1875). ............. 
dispar (dlOrbigny,l 841) .................... 

Brancoceratidae 
Brancoceras? sp. ........................... 

Hy.~teroceras 
cE binum (].Sowerby, 18 15). .............. 
d.capricornu Spath,1934 ................. 

................... carinaturn Spath, 1922.. 
..................... orbignyi (Spath, 1922). 

serpentinurn Spath, 1934 ................... 
ex gr.simplicicosta Spath,1934 ......... 
cfmbbimrm Spath,1934 ................... 

... varicosvm (I. de C.Sowerby, 1824) 
Mojsisoviaiidae 
Dipoloceras 

.... bouchardimm (dlOrbigny, 184 1). 
cristatum (Brongniart, 1822). . ... .. 
atTfrederickvburgense Scon, 1928.. .. 

Mojsisoviczia sp. ................................. 
&tropidoceras 

cantianurn Spath, 1930 ...................... 
roissyanum (dlOrbigny, I84 1). ........... 

Mortoniceratidae 
Prohysteroceras (Goodhllites) sp. ..... 
Prohysteroceras (Neoharpoceras) 

cf  coptense Spath, 1934 ..................... 
Mortoniceras (Caniabrigiies) 

subsimplex Spath, 1933.. .................. 
Mortoniceras (Deiradoceras) 

cfcunningtoni Spath, 1933 ................ 
Mortoniceras ~ n o v m i t e s )  v. ......... 
Mortoniceras (Mortoniceras) 

cfjissicostatum Spath, 1932.. ............ 
cfkilimi (Lassvitq 1904) .................. 
nanum Spath,1933 ............................ 
potternense Spath,1932 .................... 

.............. infrahrm (J.Sowehy, 18 18). 
rostratum (J.Sowerby.1817) ............. 

sections it is strongly condensed and does not contain an ammonite fauna or 
is absent altogether. The ammonite assemblage is more varied and 
represented mainly by Leymeriella (Neoleymeriella) regularis (Fig. 7-5), 
L. (N.) bogdanovitschi, L. (N.).consueta (Fig. 7-6), L. (N.) pervulgata, L. (N.) 
rencurelensis, L. (N.) multicostata (Fig. 7-1 l), L. (N.) renascens (Fig. 7-8), 
L. (N.) cf. fusseneggeri, etc. (Table 2). The zone was formerly recognised as 
tardefurcata-bogdanovitschi Zone (MORDVILKO 1960-1962, DRUZCHIZ & 
MIKHAILOVA 1966). SAVELIEV (1973) demonstrated that the species 
bogdanovitschi belongs to the subgenus Neoleymeriella and appears later 
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Fig. 5. Heu River section (upper part). Position of the section see Figure 1. The 
legend is on Figure 2. 

than Leymeriella (L.) tardefurcata. For that reason and the widespread 
distribution of 1,. (N.) regularis, the author now prefers to use the L. (N.) 
regularis as index for this zone in the northern Caucasus region. The zone is 
also characterized by the presence of the Lower Albian belemnite 
Neohibolites minor: 

The Douvilleiceras mammillatum Zone was previously recognised in the 
Great Zelenchuk (about 8 m), Shedok (45 m), Kuma, Kislovodsk (10 m) 
and Heu (7-10 m - author's data) sections due to the findings of 
Douvilleiceras of the mammillatum group (DRUZCHIZ & MIKHAILOVA 
1966, MORDVILKO 1960). Careful examination of the collection of DRUZ- 
CHIZ & MIKHAILOVA has demonstrated the absence of the true D. 
nzammillatum, but the presence of Douvilleiceras scabrosum in the NW 
Caucasus sections. It was considered by former stratigraphers that sediments 
of the D. mammillatum Zone are missing in the Daghestan region 
(GLASUNOVA 1953 b, KUDRIAVTZEV 1960, MORDVILKO 1962). At the same 
time MORDVILKO (1962) mentioned the occurrence of "Sonneratia (i.e. 
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Fig. 6. Scheme of the distribution and thickness variations of Albian of the North- 
em Caucasus (after LUPPOV 1952, KUDR~AVTZEV 1960, RENGARTEN 1961, MORD- 
VILKO 1960, 1962. DRUZCHIZ & MIKHAILOVA 1966, ALIEV et al. 1985, with chan- 
ges and additions by the author). The position of the section seen on Figure 1. 
Legend: 1 - soft sandstones; 2 - sandstones; 3 - siltstones: 4 - clays; 5 - marls; 6 - 
limestones; 7 - phosphorites and phosphorite pebbles, correlation lines; 8 - for the 
Albian Stage; 9 - for LowerIMiddle Albian boundary; 10 - for UpperIMiddle 
Albian boundary; 11 - stratigraphic unconformities. 

Tetrahoplites) sp. ex gr. rossica" from the Akusha section - a typical 
ammonite of the marnrnillatum Zone. Recent findings of ammonites in the 
Akusha section permit the recognition within the rnarnrnillaturn Zone of the 
subzones of Cleoniceras (C.) jloridum and Protohoplites (Hernisonneratia) 
puzosianus (BARABOSHKIN 1996c, BARABOSHKIN et al. 1997a): Cleoniceras 
(C.) jloridurn Subzone and Protohoplites (Hernisonneratia) puzosianus 
Subzone. 

The sediments of the Cleoniceras (Cleoniceras) Jlorid~irn Subzone 
contains a lot of small (1-3 cm) Cleoniceras (C.) sp. and reach a thickness 
of 2.55 m. The diversity of species within Cleoniceras is a characteristic 
feature of the jloridurn Subzone interval or it's analogues in many regions 
(CASEY 1966, OWEN 1988, DESTOMBES 1979, LUPPOV 1961, SAVELIEV 
1992.) and it is a reason for the identification of that interval. The subzone is 
also recognised by the author in the Urukh section (Fig. 4), where large 
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Cleoniceras (C.) sp. were found with Douvilleiceras sp. indet. The thickness 
of the sediments of this subzone in the Urukh River is about 2 m. 

The Protohoplites (Hemisonneratia) puzosianus Subzone is characterized 
by Tetrahoplites suborientalis (Fig. 7- lo), Sonneratia (Sonneratia) sp. (Fig. 
7-7 and Pseudosonneratia ( P )  sp., ex gr. occidentalis pluricostata (Fig. 7- 
13). The discovery of Tetrahoplites rossicus by MORDVILKO (1962) was in 
sediments of this subzone. It is probable that Douvilleiceras monile was 
found in limestones of that subzone (Fig. 7-1) in Akusha by geologists from 
Northern Caucasus Geological Survey. The occurrence of Tetrahoplites here 
defines the puzosianus Subzone as well as it does in the Mangyshlak 
sections (MIKHAILOVA & SAVELIEV 1989, SAVELIEV 1992). The thickness of 
sediments of this subzone is 7.22 m. 
- - - - - - - - - - - - - - 

Fig. 7 
1. - Douvilleiceras monile (J. Sow.), No. 124415(S), Museum of Northern Caucasus 
Geol. Survey, Essentuki City. Lower Albian, Douvilleiceras mammillatum Zone, 
Coll. Northern Caucasus Geol. Survey. 2. - Hypacanthoplites milletioides CASEY, 
No. 9000917-17. Lower Albian, Leymeriella (L.) tardefurcata Zone. 3. - Leymeriel- 
la (Leymeriella) recticostata SAVELIEV, NO. 89465112-1-1. Lower Albian, Leyme- 
riella (L.) tardefurcata Zone. 4. - Leymeriella (Leymeriella) tardefurcata (LEYM.), 
No. 8946511 2 1-2. Lower Albian, Leymeriella (L.) tardefurcata Zone. 5. - Leyme- 
riella (Neoleymeriella) regularis (BRuG.), NO. 1866. Lower Albian. Leymeriella 
(Neoleymeriella) regularis (BRuG.) Zone. I .  A. MIKHAILOVA. 6. - Leymeriella (Neo- 
leymeriella) consueta CASEY. NO. 186611. Kuban River, Lower Albian. Lqmeriella 
(Neoleymeriella) regularis (BRuG.) Zone. I .  A. MIKHAILOVA coll. 7. - Sonneratia 
(S.) sp. No. 90009135-23. Lower Albian, Douvilleiceras mammillatum Zune. Proto- 
hoplites (Hemisonneratia) puzosianus Subzone. 8. - Leymeriella (Neoleymeriella) 
renascens SEITZ, NO. 90009113 16. Lower Albian, Leymeriella (Neoleymeriella) re- 
gularis Zone. 9. - Hypacanthoplites cf. anglicus CASEY, NO. 9000917-38. Lower 
Albian, Leymeriella (L.) tardefurcata Zone. 10. - Tetrahoplites suborientalis SAV., 
No. 90009135-17. Lower Albian, Douvilleiceras mammillatum Zone, Protohoplites 
(Hemisonneratia) puzosianus Subzone. 11. - Leymeriella (Neoleymeriella) multico- 
stata SAV., NO. 9000911 3-19. Lower Albian, Leymeriella (Neoleymeriella) regularis 
Zone. 12. - Pseudosonneratia (Isohoplites) sp., No. 90009163-56. Middle Albian, 
Pseudosonneratia (Isohoplites) eodentata Zone. 13. - Pseudosonneratia (Pseudo- 
sonneratia) sp. (ex gr. Pseudosonneratia ( P . )  occidentalis pluricostata CASEY), NO. 
900091352. Lower Albian, Douvilleiceras mammillatum Zone, Protohoplites (He- 
misonneratia) puzosianus Subzone. 14. - Hoplites (Hoplites) benettianus (J. DE C. 
SOW.), No. B-9214, Museum of Northern Caucasus Geol. Survey, Essentuki City. 
Middle Albian, Leyelliceras (L.) lyelli Zone. Coll. Northern Caucasus Geol. Sur- 
vey. 15. - Lyelliceras (Lyelliceras) lyelli (LEYM.), NO. 90009168-24. Middle Albian, 
Lyelliceras (L.) lyelli Zone. 

The specimens if not indicated otherwise are kept in the Department of Histori- 
cal and Regional Geology, MSU, Moscow, author's collection. All figures are ap- 
proximately 415 natural size. Samples on Figs. 1-2, 7-15 are from Akusha River, 
Fig. 3-5 from Kuban River sections. 
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Fig. 7 (Legend see p. 192) 
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It was thought that the Sonneratia (Globosonneratia) perinjlata Subzone 
was represented in this region by the record of S. (G.) perinjlata (= obesa, 
DRUZCHIZ & MIKHAILOVA, 1966) in sandstones of the Shedok River section. 
Previously, this finding was determined by DRUZCHIZ (1960) as Sonneratia 
(Globosonneratia) coronatifomzis. Unfortunately, this specimen was not 
found in the collection of DRUZCHIZ & MIKHAILOVA, but it was collected 
from sediments which included Douvilleiceras scabrosum the characteristic 
fossil of the puzosianum Subzone. The very first determination of this 
specimen of Sonneratia, preserved on the label, was "Sonneratia dutem- 
pleana ", i. e. the original determination indicates the puzosianum Subzone 
according to CASEY (1965) and OWEN (1988). Specimens of the subgenus 
Globosonneratia mark the presence of analogues of the perinflata Subzone 
(OWEN 1988) or the globulosa Subzone (SAVELIEV 1992) of the basal 
mammillatum Zone. in different parts of Europe. Unfortunately, the correct 
determination of this unique specimen as well as the stratigraphical 
representation of this subzone cannot be determined at present. It means 
that the presence of the peririflata Subzone in the northern Caucasus is very 
uncertain. For that reason the subzone is not represented in the bio- 
stratigraphical scheme (Table 1). 

The Douvilleiceras mammillatum Zone is represented in Daghestan by 
black clays with marl and limestone layers in the upper part. Limestones 
disappear from the succession in a westerly direction simultaneously with a 
decrease of the thickness. Possibly this phenomenon is connected with 
condensation and erosion in the succession. In the NW Caucasus, the zone is 

Fig. 8 
1. - Hoplites (Hoplites) spathi BREISTR., No. 90009175-(1-2). Middle Albian, Ho- 
plites (H.)  spathi Zone. 2. - Daghestanites daghestanensis (GLAs.), No. 127211, 
Museum of Northern Caucasus Geol. Survey, Essentuki City. Middle Albian, Dag- 
hestanites daghestanensis Zone. Coll. of Northern Caucasus Geol. Survey. 3. - 
Daghestanites daghestanensis (GLAs.), No. 9000911 08-21. Middle Albian, Daghe- 
stanites daghestanensis Zone. 4. - Hoplites (Hoplites) devisensis SPATH, No. 
90009168-A. Middle Albian, Lyelliceras (L.) lyelli Zone. 5. - Oxytropidoceras cf. 
roissyanum (D'ORB.), No. 90009179-10. Middle Albian, O.xstropidoceras roissya- 
num Zone. 6. - Euhoplites ochetonotus (SEELY), No. 9101511 1-31. MiddleIUpper 
Albian boundary level or Upper Albian Dipolocera.~ (D.) cristatum Zone. 7. - Moj- 
sisovicsia sp., No. 900101136-18. Upper Albian, Dipoloceras (D.)  cristatuin Zone. 
8. - Euhoplites cf. proboscideus ( J .  SOW.), No. 9101511-1. Middle Albian, Euhopli- 
tes lautus Zone. 9. - Anahoplites praecox SPATH, No. 90009186-1. Middle Albian, 
Anahoplites intermedius Zone. 

The specimens if not indicated otherwise are kept in the Department of Histori- 
cal and Regional Geology, MSU, Moscow, author's collection. All figures are ap- 
proximately 415 natural size. Samples on Figs. 1-5, 7, 9 are from Akusha River, 
Figs. 6, 8 - from Urukh River sections. 
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Fig. 8 (Legend see p. 194) 
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represented in a clayey and silty facies (Kislovodsk section) as well as in a 
sandy facies (Shedok, Khokodz rivers, Fig. 6). 

The ammonite assemblage is accompanied by findings of inoceramids 
and belemnites, very important index fossils for the Albian. In the top of the 
jloridum Subzone were found the first Inoceramus anglicus and A. ( B . )  
mandibula. The latter is the characteristic fossil for the Lower Albian 
(SAVELIEV 1962, SAPOZHNIKOV 1972) and disappears in the puzosianus 
Subzone in the Caucasus sections according to our data. 

The belemnite succession of the Lower Albian is dominated by 
Neohibolires minor in the basal part, but N. minimus, N. stylioides, N. 
oblongus, N. attenuatus and N. pinguis assemblage (typically Middle 
Albian) appear already in the jloridum Subzone (Urukh section) and in 
the puzosianus Subzone (Daghestan). 

There is as yet no evidence for the presence of any analogues of the 
Sonneratia subzones and Otohoplites subzones in the Northern Caucasus as 
in W. Europe (CASEY 1961, AMEDRO 1984, OWEN 1984a,b, 1988, HART et 
al. 1996), Mangyshlak (SAVELIEV 198 1, 1992) and other regions, because of 
the rarity of ammonites in this interval. It means that the position of the 
lower and upper limits of the mammillatum Zone could change in the future. 

Fig. 9 
1. - Stoliczkaia (Stoliczkaia) clavigera (NEuM.), No. 91005119-1. Upper Albian, 
Stoliczkaia (S.) dispar Zone. 2. - Mortoniceras (Mortoniceras) cf. potternense 
SPATH, NO. 9001 11250-42. Upper Albian, Mortoniceras (M.) injlatum Zone. 3. - 
Mortoniceras (Mortoniceras) injlatum (J. Sow.), No. 90010124614. Upper Albian, 
Mortoniceras (M.) injlatum Zone. 4.  - Hysteroceras cf. carinatum SPATH, NO. 
900101188-1-24. Upper Albian, Hysteroceras orbignyi Zone. 5. - Hysteroceras cf. 
serpentinum SPATH, No. 900101 188- 1- 18. Upper Albian, Hysteroceras orbignyi 
Zone. 6 .  - Hysteroceras orbignyi (SPATH), NO. 900101188-1-2- Upper Albian, Hy- 
steroceras orbignyi Zone. 7 .  - Hysteroceras cf. binum (J. Sow.), No. 900101205-1. 
Upper Albian, Hysteroceras varicosum Zone. 8. - Stoliczkaia (Faraudiella) cf. 
bluncheti (RcT. et CAMP.), NO. 9001 11293-10. Upper Albian, Stoliczkaia (S.) dis- 
par Zone. 9. - Mortoniceras (Mortoniceras) rostratum (J. Sow.), No. 91020161. 
Upper Albian, Mortoniceras (M.) rostratum Zone. 10. - Dipoloceras (Dipoloceras) 
bouchardianum (D'ORB.), NO. 9101511 1-30. Upper Albian, Dipoloceras (D.)  crista- 
turn Zone. 11. - Dipoloceras (Dipoloceras) cristatum (DELUC), NO. 9101511 125. 
Upper Albian, Dipoloceras (D.)  cristatum Zone. 12. - 0,vytropidoceras roissyanum 
(D'ORB.) (in the top) and Eugaudiyceras sp., No. 90009179-12. Middle Albian, 
Oxytropidoceras roissyanum Zone. 

The specimens are kept in the Department of Historical and Regional Geology, 
MSU, Moscow, author's collection. All figures are approximately 415 natural size. 
Samples on Figs. 2-8, 12 are from Akusha River, Figure 1 from Baksan River. 
Figure 9 from Heu River, Figs. 10-1 1 from Urukh River sections. 
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The upper boundary of the Zone is more "stable" based on the occurrence of 
Isohoplites. 

Middle Albian 

The author accepts the base of the Middle Albian as it was originally 
determined by CASEY (1954, 1961, 1965) and supported in early works of 
OWEN (197l), MIKHAILOVA & SAVELIEV (1989) and SAVELIEV (1992): by 
the first appearance of Isohoplites ammonites. These ammonites are wide- 
spread (Spitzbergen, W. Europe, Russian Platform, N. Caucasus, Mangysh- 
lak, Turkmenia), belonging to the "Hoplitinid province" (OWEN 1973, 1988, 
i.e. more "boreal") and, in fact, they start the Hoplites succession. That is 
why the author cannot agree with the point of view of AMEDRO (1983) and 
OWEN (1984a, b) on the position of the LowerIMiddle Albian boundary as 
well as with the change of index species. 

The Middle Albian zonation is very clear in the Akusha, Umkh River and 
Kuban River sections. Everywhere it is represented within black clays and a 
clay-marl alternation with marcasite. 

The succession commences with the Pseudosonneratia (Isohoplites) 
eodentata Zone defined by the presence of Pseudosonneratia (Isohoplites) 
sp. (Fig. 7.12). It was found by the author only in the Akusha section in an 
assemblage with Hamites cf. praegibbosus and Beudanticeras sp., inocera- 
mids (Inoceramus anglicus) and belemnites: Neohibolites minimus, N. 
oblongus, N. stylioides, N. attenuatus and N. pinguis. The belemnite 
assemblage passes through the whole Middle Albian, up to the basal Upper 
Albian. Thickness of the eodentata Zone sediments is 2.2 m. 

Following AMEDRO (1980) the present author thinks that there is no 
reason to unite artificially the separated eodentata, lyelli and spathi zones in 
a single Hoplites (Hoplites) dentatus Zone. They have many differences in 
the fauna assemblage and Hoplites (H.) dentatus (s. s.) was found in only 
one level (lyelli Zone). 

The Lyelliceras (Lyelliceras) lyelli Zone is determined by the finding of 
the zonal index with an Hoplites assemblage: Hoplites (H.) benettianus (Fig. 
7-14), H. (H.) escragnollensis, H. (H.) dentatus, H. (H.) devisensis (Fig. 8- 
4), H. (H.) cf. pseudodeluci, H. (H.) vectensis, etc. (Table 2). The zonal 
index was found by the author only in the Akusha section (Fig. 7-15), but the 
zone could be easily recognised by the wide distribution of Hoplites spp. 
Because of this association, the succession in this zone was traditionally 
called the Hoplites dentatus Zone in the Northern Caucasus. It exists in 
Akusha (3.1 m), in Gergebil, Andijskoe Kojsu River (about 0.5 m), Assa 
River, Heu, Baksan River (1 m), Kislovodsk, Kuma, Kuban, Little (about 
10 m) and Great Zelenchuk River and Ump River (20 m). It the lyelli Zone 
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Actinoceramus (Birostrina) concentrica, A. (B . )  liwerowskyae and A. (B.)  
salomoni caveata appear. 

The sediments of the Hoplites (Hoplites) spathi Zone (s.s.) are made up 
of black clays and contain only zonal species (Fig. 8.1). It was recognised 
only in the section Akusha, where its thickness reaches 2.1 m. It is very 
possible that the spathi Zone is represented in most sections, where the lyelli 
Zone was found, but new faunal evidence is needed to support this idea. 

The Oxytropidoceras roissyanum Zone overlies spathi Zone and consists 
of clays. It was recognised in the Akusha section (3.1 m) and in the Kuban 
River Basin (< 8 m), where Oxytropidoceras roissyunum and 0. sp. were 
found (MORDVILKO 1960). The position of the zone and the ammonite 
assemblage are the same as in Georgia (KOTETISHVILI 1986): Optropido- 
ceras roissyanum (Fig. 9.12), 0. cf. roissyanum (Fig. 8.5), Hamitoides sp., 
Myloceras? sp. were also found there. Inoceramids Inoceramus anglicus 
and A. (B.)  concentrica complete the faunal assemblage. 

The succession is continued by the clay-limestone alternation of the 
Anahoplites intermedius Zone (4.35 m in Akusha) with Anahoplites praecox 
(Fig. 8.9), A. intermedius, A. sp., Anahoplites transitional to Daghestanites, 
Hamites rotundus, inoceramids: Inoceramus anglicus and A. (B.)  concen- 
t r i c ~ .  The zone is also determined in Gergebil by the presence of 
Anahoplites intermedius (ALIEV et al. 1985). 

The Daghestanites daghestanensis Zone (0.5 m) in Akusha is represented 
by a single limestone layer having erosional contact at the base and a 
hardground at the top. It contains Daghestanites daghestanensis (Fig. 8.2,3), 
D. burgensis, D. obesus, D. sp. and Desmoceras cf. latidorsatum. The zone 
was recognised in the Avarskoe Kojsu River and other sections of Daghestan 
(GLASUNOVA 1953b) and was supposed by MORDVILKO (1962) to occur in 
Andijskoe Kojsu River section. The zone is represented also in the Kuban- 
Zelenchuk region, from which Daghestanites was shown to the author, 
collected by paleontologists of the N. Caucasus Geological Survey. The 
zone is correlated with the niobe Zone (MIKHAILOVA & SAVELIEV 1989) of 
the Anglo-Paris basin (Table 1). 

No analogue of the upper part of the loricatus Zone (subdelaruei and 
meandrinus Subzones) is found yet in the N. Caucasus. 

The Euhoplites lautus Zone terminates the Middle Albian succesion. It 
consists of a clay-limestone alternation in the Akusha (6.7 m) and Assa 
basin, and by clay-carbonate clay alternations in Fiagdon, Urukh (about 
30 m, Fig. 4), Heu (> 13 m), and Baksan (10-15 m). 

One of the best sections of the lautus Zone sediments is present in the 
Urukh River section, near Kalukh Village (Fig. 4). The faunal assemblage of 
the zone contains Euhoplites cf. proboscideus (Fig. 8.8), Kossmatella ( K . )  
schindewolji, K. (K.)  agassiziana, Beudanticeras beudanti, hamitids, puzo- 
siids, Actinoceramus (Birostrina) concentrica and Inoceramus anglicus, etc. 
























