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ABSTRACT. The author, on the ground of his own materials on the characteristic complexes of ammonites
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1. Introduction

Aalenian deposits are widespread through the whole
Caucasus and are predominantly of terrigenous compo-
sition. These deposits contain rich and diverse remnants
of fossils that attracted scientists’ interest for a long
time. The study of the zonal stratigraphy of Aalenian
deposits begins with the work by E. Migacheva [1]. In
the Aalenian deposits developed in the interfluves of the
Urup and Belaya Rivers (North Caucasus), she estab-
lished all the zones of this stage known in Western
Europe. K. Rostovtsev [2], who studied the Lower and
Middle Jurassic of the Western Caucasus and Western
Precaucasus, by index species established the presence
of all the three standard zones of the Aalenian stage
here. V. Kazakova [3] made a significant contribution
to the development of the zonal stratigraphy; she stud-
ied stratigraphically allocated ammonites from the
Aalenian deposits of the Northern Caucasus. Alongside
with standard zones, she managed to distinguish local
ones. Various problems of zonal dissection of Aalenian
deposits within the South Caucasus (Azerbaijan and
Georgia) have been considered in the works by T.
Gasanov, V. Agaev [4] and M. Topchishvili [5].

On the ground of his own investigation of
archistratigraphic ammonites and summarizing all avail-

able literature on this group of cephalopod mollusks,
the author has detailed and specified some problems on
the zonal stratigraphy of Aalenian deposits of the
Caucasus.

When compiling the Aalenian biostratigraphic
scheme, the author used the standard set of zones pre-
sented in the book [6].

Stratigraphic constructions are based on the tectonic
peculiarities of the region and are in compliance with the
scheme of tectonic zoning of Georgia and the Caucasus
compiled by I.Gamkrelidze [7, 8]. The Aalenian deposits
developed in the Northern Caucasus and in the south-
western slope lie conformably on Toarcian rocks and they
are transgressively overlain by Bajocian formations. In
the southeastern part of the Northern Caucasus, Aalenian
deposits conformably overlie terrigenous rocks of the
Toarcian age and equally conformably pass into Bajocian
formations. The same picture can be observed on the
Southern Slope of the Greater Caucasus. However, some-
what to the south, on the Dzirula massif of ancient base-
ment, volcanogenic-sedimentary Bajocian rocks
unconformably and with traces of washout overlie the red
limestones of Lower Aalenian. Within the Georgian part
of the Loki-Karabakh tectonic zone, Aalenian deposits
gradually pass into volcanogenic rocks of Bajocian age,
while in the Azerbaijanian part, the latter having at the
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base a 2-meter-thick bed of basal conglomerates rest on
the uneven surface of clayey-sandy shales of Lower
Aalenian. Within the Narkhichevan area, the basal hori-
zon of organogenic-clastic limestones of the Aalenian age
transgressively covers the underlying Lower Jurassic rocks
and, in turn, is transgressively overlain by sandstones,
with limestone intercalations, of the Bajocian age.

2. Aalenian zones and ammonite
associations

The southernmost outcrops of the Aalenian depos-
its are confined to the Araks intermontane trough, which
are known only in the Aznaburt village and Negram
(Nakhichevan) station under the name – the Evinian
suite. They are represented by various sandstones, clays,
aleurolites and interlayers of orogenic limestones with
bivalve and cephalopod mollusk fauna. The thickness
of the suite does not exceed 44 m. The ammonites –
Ludwigia  sp. (cf. umbilicata Buck.) and L. sp.[9] - found
in this suite, enable to attribute the most part of the
Evinian suite to Late Aalenian, though a definite part of

it may be Late Bajocian. According to these ammonites,
there may be distinguished a subsidiary stratigraphic
unit – layers with Ludwigia sp., corresponding to the
Upper Aalenian substage (the Murchisonae zone).

Further to the North the Aalenian deposits are de-
veloped on the territory of the Azerbaijanian part of the
Loki-Karabakh zone (Fig.1). They are characterized by
restricted development and occur in the headwaters of
the river Asrikchai and in the Akhinjachai river basin.
These deposits, representing the Aalenian lower sub-
stage, make up the upper part (120m) of the Sapharlin
suite, built of argillites and aleurolites, and the upper-
most part – by tuffaceous sandstones. In this part of the
suite remarkable are the findings of [10] Leioceras
opalinum Rein., Bredyia subinsignis Opp. and
Catulloceras aratum Buck. The first two ammonites
confine the stratigraphic range of enclosing deposits to
the Lower Aalenian, Opalinum zone.

Within the Georgian part of the Loki–Karabakh
tectonic zone the Aalenian stage with its characteristic
ammonites is distinguished on the Loki salient of the

Fig. 1. Schematic map of tectonic zoning of the Caucasus
I – Pre-Caucasian (Scythian) platform; II – Fold system of the Greater Caucasus: II1 – Laba-Malka zone, IIa,IIb – Pshekish-Tirniauz suture
zone, II2 – Forerange zone, II3 – Main Range zone: II3

1 – Central Uplift subzone (of the crystalline core), II3
2 – western subsidence zone of the

Main Range, II3
3 – Eastern subsidence zone of the Main Range, II4 – External zone of Mountainous Daghestan, II5 – Kazbegi-Lagodekhi zone,

II6 – Mestia-Tianeti zone; II7 – Chkhalta-Laila zone, II8 – Gagra-Java zone; III – Transcaucasian intermontane area; IV – Fold system of the
Lesser Caucasus: IV1 – Loki-Karabakh zone, IV2 – Sevan-Akera zone, IV3 – Kafan zone, IV4 – Miskhan-Zangezur zone, IV5 – Yerevan-
Ordubad zone; V – Inliers of crystalline basement (Dz – Dzirula, Lk – Loki salients and Sh – Shamkhor anticlinorium); VI – Araks intermont-
ane trough; 1 - Boundary between tectonic units of the first order; 2 – boundary between tectonic zones; 3 – deep faults; 4 – transcurrent fault.
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ancient crystalline basement, in the flyschoid rock mass
of the Jandara suite – total thickness 250m. In the upper
part (130-150m) of the suite both Aalenian substages
with the zones Opalinum and Murchisonae are estab-
lished. The assumption is justified by the Early Aalenian
Costileioceras cf. costosum Quenst. and the Late
Aalenian Ludwigia murchisonae Sow.. found in argil-
lites interstratified with aleurolites and inequigranular
sandstones in the Gorastskali river gorge. The Aalenian
age of the upper part of the Jandaric suite is also proved
by Bredyia subinsignis Opp. and Ludwigia sp. (ex. gr.
murchisonae Sow.) respectively found in the headwa-
ters of the river Bejanazarsu [11] and in the Damblutka
river gorge [12].

On the terr itory of the Central Uplift Zone
(Transcaucasian intermontane area) the Aalenian de-
posits outcrop on the periphery of the Dzirula salient of
the ancient crystalline basement. Within the southern,
south-western and northern peripheries of the salient
they are represented only by the lower Aalenian sub-
stage, separated in the upper horizons (12-13m) espe-
cially characteristic of the Mediterranean red organic
limestones (“ammonitico rosso”) constituting the
Shrosha suite. On the left bank of the river Kvirila, near
the village of Saghvine they contain Leioceras opalinum
Rein. and L. comptum Rein. and on the opposite bank at
the Martotubani village – Planammatoceras tenuinsigne
Vač. On the northern periphery of the Dzirula salient
red limestones (6 m), characterized by remains of fossil
fauna, are exposed in the Katskhura river gorge (envi-
rons of the village Katskhi). Here they comprise numer-
ous representatives of mollusk fauna, among them
Costileioceras cf. costosum Quenst.  and
Planammatoceras tenuinsigne Vaè., together with the
above-mentioned representatives of Leioceras, authen-
tically prove that the upper part of the red limestones
belongs to the Lower-Aalenian zone Opalinum. In these
deposits the Upper-Aalenian is not preserved under the
transgressive volcanogenic-sedimentary formations of
the Bajocian porphyritic series.

The Aalenian deposits are significantly widespread
northward –in the Gagra-Java tectonic zone. In the
Abkhazian part of this zone the Aalenian builds up the
upper part of the Sori suite, represented by argillites
with intercalations of multilayered sandstones. In the
Kodori river basin its thickness apparently does not
exceed 500-600 m. Along the river Zima the argillites
comprise zonal species Leioceras comptum Rein.

In Svaneti, the Aalenian is built of analogous de-
posits containing Leioceras cf. opalinum Rein. and L.
comptum Rein. The Sori suite deposits crop out within

Racha, where the Toarcian deposits are followed by a
rock mass (1000 m) with nearly the same content of
sandstones and clay rocks, though in places the first
element predominates over the other one. According to
A.I. Janelidze [13] the above mentioned deposits com-
prise Costileioceras costosum Quenst. All these ammo-
nites make it possible to establish the existence of the
Lower Aalenian Opalinum zone in the Sori suite depos-
its. As for the upper substage, its existence is conven-
tional here. In the ascending section nearly everywhere
between the Aalenian terrigene sediments and the
volcanics of the Bajocian porphyritic series a gradual
transition is observed. Therefore in the continuous sec-
tion from the Lower Aalenian to Bajocian the existence
of the Upper Aalenian should not be doubtful. The last
outcrop of the Aalenian part of the Sori suite is observed
in Kartli in the interfluve of the rivers Lekhura and
Aragvi; here, like the above mentioned regions of the
Gagra–Java tectonic zone, the Aalenian is substantiated
by specific ammonites (Leioceras opalinum Rein., L.
comptum Rein. è Costileioceras costosum Quenst.), and
is represented by its lower substage corresponding to
the Opalinum zone.

On the southern slope of the Main Range of the
Greater Caucasus, within the Kazbegi-Lagodekhi tec-
tonic zone Aalenian deposits, distinguished by relatively
rich fauna complex, comprising index species of ammo-
nites as well, are developed on the territory of Kakheti.
In this region the Aalenian, represented by clay shales,
argillaceous-like shales with subordinate layers of sand-
stones and numerous argillaceous siderite concretions,
is considered to constitute the Almati suite (1200 m).
On the right slope of the Intsoba river gorge (environs
of the village of Almati) in the suite deposits (54 m)
Leioceras opalinum Rein., Costileioceras costosum
Quenst., and higher up- Ludwigia sp. ind. [5] are ob-
served. Among these ammonites Leioceras and
Costileioceras deserve special attention; they are pecu-
liar to the Lower Aalenian Opalinum zone. This sub-
stage is characterized by Bredyia subinsignis Opp. from
the environs of the Gremi village. Apparently, the Almati
suite deposits comprise the Upper Aalenian too, as there
occur species not defined to Ludwigia. This assumption
is validated by the Late Aalenian Costileioceras costatum
Horn., Brasilia bradfordensis Buck., Ludwigia sp., and
also Brasilia sublineata Buck. and Ludwigia obtusiformis
buckmani Géc. (Table 1) found in the Bolia river gorge
in clay shales with sandstone interlayers and argilla-
ceous siderite concretions (80 m) developed on the di-
vide of the rivers Chakhuriskhevi and Saboriostskali.
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All these ammonites prove the existence of the Upper
Aalenian Murchisonae zone here.

In the Ilto river gorge sandstone-aleuritic clay shales
with argillite-like varieties and sandstones (250 m) com-
prise Costileioceras costosum Quenst., Leioceras cf.
opalinum Rein., L. cf. götzendorfensis Dorn. and
Ludwigia sp., proving that both the Lower Aalenian (the
Opalinum zone) and the Upper Aalenian are developed
in these deposits.

Consequently, based on the characteristic species of
ammonites, in the deposits of the Almati suite of Kakheti
region of the Kazbegi-Lagodekhi tectonic zone the
Aalenian stage with the zones Opalinum and
Murchisonae is distinguished.

Northward, on the territory of Tusheti the Aalenian
deposits are built up by clay and sandstone-aleurite-like
shales with subordinate interlayers of fine-grained mi-
caceous sandstones and heteromorphic argillaceous side-
rite concretions, belonging to the upper part (400-500 m)
of the Kvavistskali suite (5).  On the basis of
Costileioceras costosum Quenst., C. subcostosum Buck.,
Leioceras sp. and Ludwigia sp., found in the suite, it
can be ascertained that the mentioned suite comprises
deposits of the Lower Aalenian Opalinum zone and lay-
ers with Ludwigia sp. belonging to the Upper Aalenian.

The Aalenian, especially its lower substage, com-
prising index ammonites is considered to be widely
developed in the Kazbegi-Lagodekhi zone, which is
proved by Leioceras opalinum Rein., Costileioceras
costosum Quenst. and C. subcostosum Buck., found in

the lower horizons of clay-sandstone measures in
Khevsureti (the Khakhmati and Gudani suites), Racha
and Svaneti (the Gudushauri suite). The upper part of
these suites is devoid of any Late Aalenian ammonites.

This blank is filled in the eastern part of the tec-
tonic zone in the territory of Azerbaijan, where
archistratigraphic species substantiates both the Lower-
and Upper Aalenian. The characteristic section of
Aalenian deposits is situated on the river Megikanchai.
Here, these deposits of the suite with the same name
consist of clay shales, sandstones and aleurolites. Its
lower part (230 m) comprises the relict Toarcian form
Dumortieria pseudoradiosa Bran. and the Early
Aalenian Leioceras opalinum Rein., Bredyia subinsignis
Opp. and Hammatoceras rhodanicum Renz. Along the
highway Zakatala-Belokan, near the village of Tsolban
Staufenia (Costileioceras) sinon Bayle and Ludwigia
aperta Buck. are confined to the sandstones of the
Megikan suite.

In clay-aleurolite measures (210 m) with argilla-
ceous siderite concretions the Late Aalenian Leioceras
substriatum Buck. and Ludwigia murchisonae Sow. are
observed [14] along the river Katekhchai.

The Meghikan suite deposits comprising the Late
Aalenian ammonites developed in the Zakatala region,
southeastward of the village Matsekh. Here, in a thin
limestone layer attributed to the upper horizons of the
suite Leioceras acutum Quenst., L. uncum Buck.,
Costileioceras cariniferum Buck., Ludwigia umbilicata
Buck., L. obtusiformis Buck. are found [14].
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Finds of the Early Aalenian ammonites Leioceras
götzendorfensis Dorn. and Costileioceras costosum
Quenst. are known from sandy-shaly deposits of the
villages of Jukhari and Tikanly.

The Aalenian deposits spread within the eastern part
of the Tfani anticlinorium as well; they compose the
Karkhun suite and are represented by argillites with
intercalations of aleurolites, sandstones and numerous
argillaceous siderite concretions. The lower part of the
suite (500 m) belongs to the Lower Aalenian. The dis-
covered species Leioceras opalinum Rein., L. comptum
Rein. and  Planammatoceras planinsigne Vaček. prove
this supposition.

The Upper Aalenian deposits (600 m) do not differ
much from the lower ones. They comprise Ludwigia
subtilicostata Krimh., Brasilia bradfordensis Buck. and
Graphoceras concavum Sow., G. rudis Buck., discov-
ered in the Tairdjachai, Babachai and Jimchai river
basins [15].

Most of the species from the above mentioned am-
monite complexes prove the existence of all the West
European standard zones in the Aalenian deposits of
Azerbaijan. In particular, the Lower Aalenian Opalinum
zone is defined according to Leioceras opalinum Rein.,
L. comptum Rein.,  L. götzendorfensis Dorn.,
Costileioceras costosum Quenst., Bredyia subinsignis
Opp.; the Upper Aalenian Murchisonae zone - accord-
ing to Leioceras acutum Quenst., L. uncum Buck.,
Staufenia (Costileioceras) sinon Bayle, Ludwigia aperta
Buck., L. murchisonae Sow., L. umbilicata Buck., L.
obtusiformis Buck.; the Upper Aalenian zone Concavum
- according to index-species - Ludwigia subtilicosta
Krimh. and Graphoceras rudis Buck. The level of the
last zone is defined in the Jiminskaiya suite deposits as
well; it is built of alternating sandstones, aleurolites and
argillites, with limestone and conglomerate interlayers
in some places. Its existence has been proved by the
species Graphoceras concavum Sow. and Ludwigia casta
Buck. [15] attested near the village of Karkhun.

In the Western Caucasus (Russian Federation) the
Aalenian deposits, comprising ammonite complexes,
crop out in the subzone of the western subsidence of the
Main Range zone. In the modern structure the subzone
covers the Goitkh anticlinorium and its south-eastern
extension up to the Mzimta river basin inclusive. Here,
the early elements of the Aalenian ammonites - Leioceras
opalinum Rein., L. comptum Rein. and Bredyia cf.
subinsignis Opp., found along the river Bolshoi Tugups
[16], in the middle part of the lower subsuite (up to
1200 m) of the Chataltapin suite, it may be attributed to
the Opalinum zone. The lower subsuite is built up by

argillites with several volcanic sheets of average com-
position and the upper one (400 m) – argillites rarely
with aleurolite intercalations. The lower part of the suite
in the Mzimta river basin and somewhat to the west is
also characterized by ammonites, where in argillites
Costileioceras subcostosum Buck., Leioceras cf.
bifidatum Buck. and L. cf. opalinum Rein. appear [17].

Deposits of the upper substage of the Aalenian, cov-
ering the zone Murchisonae, are allocated mainly on
the subsiding part of the Gojtkhy anticlinorium (the Ptish
and Psekups river basins) constituting the Pshish suite.
Its lower part is represented by flyschoid alternation of
sandstones, aleurolites and argillites with interlayers of
tuffites and basal horizon of clay conglomerates (500),
and the upper part is represented by homogeneous argil-
lites with siderite concretions (1000 m). From different
levels of the suite are known Ludwigia cf. murchisonae
Sow., L. cf. patula Buck., L. umbilicata Buck., L. attracta
Buck., Brasilia bradfordensis Buck. [17, 18], substanti-
ating the presence (here) of the zone Murchisonae.

To the East, the Aalenian deposits discontinuously
outcrop within the subzone of the Central Uplift (crys-
talline core) of the Main Range. In the interfluve of the
rivers Belaya and Baksana, these deposits together with
the Lower Cretaceous deposits infill several graben-syn-
clinal depressions. In the western segment, in the
Pshekha-Bolshoi Zelenchuk river interfluve, the
Aalenian is represented by the uniform (homogeneous)
argillitic strata of the Tubin Suite continuing similar
deposits of the Toarcian. The thickness of the deposits
covering the Aalenian part of the suite is 800-900m. In
the Pshekha river basin the Lower Aalenian comprises
Leioceras opalinum Rein., Costileioceras cf. costosum
Quenst.  And in the upper horizons Staufenia
(Costileioceras) sinon Bayle, Ludwigia obtusiformis
Buck., L. torta Buck., L. cf. patula Buck. [19] are reg-
istered. The noted ammonites attest the presence of
Aalenian zones Opalinum and Murchisonae here. The
uppermost zone Concavum, apparently, suffered wash-
out under the transgressive Bajocian.

The Aalenian deposits with the ammonite species
of all zones of this stage are traced in the interfluve of
the rivers Baksan-Psygansu, in the upper part (with
maximum thickness 190m) of Jigiat suite. It is built of
argillites with siderite concretions and band of sand-
stones and aleurolites, also interlayers of the concretion
conglomerate and clay limestone. From the sediments
of the suite Leioceras opalinum Rein., Bredyia
subinsignis Opp., Staufenia (Costileioceras) sinon Bayle,
Brasilia bradfordensis Buck. and Graphoceras
concavum Sow. are known [20].
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In the upper subsuite of the Jigiat suite, exposed in
East Balkaria (interfluve of the rivers Chegem and
Sekheledon), almost all these ammonite forms, and also
Staufenia (Costileioceras) staufensis Opp., S. (C.)
sehndensis Hoff., L. murchisonae Sow., Parammatoceras
cf. objectum Buck., are observed; they confirm the pres-
ence of the Aalenian zones Opalinum and Murchisonae.

The Aalenian with ammonites of the zones
Opalinum and Murchisonae is allocated in clayey-
aleuritic strata of the Salgin and Koirakh suites [21, 22]
of the interfluve of the Bezingijsk and Balkar Chereks;
they respectively comprise the Early Aalenian Leioceras
opalinum Rein., L. cf. thompsoni Buck. and the Late
Aalenian Staufenia (Costileioceras) cf. sinon Bayle, St.
(C.) opalinoides Mayer and St. (C.) staufensis Opp.

In the extreme southeast of the Central Uplift (along
the river Ardon) subzone, the ammonites Leioceras
acutum Quenst. and Ludwigia tolutaria Dum. substan-
tiate only the upper substage of the Aalenian (zone
Murchisonae) in the deposits of the Koirakh suite.

A relatively rich ammonitic complex, answering all
zones of the Aalenian stage, is present in the northwest-
ern part of the External zone of Mountainous Daghestan
(interfluve of the rivers Fiagdon and Assa inclusive).
The earliest ammonites of the Aalenian are confined to
the deposits of the Sulgin suite represented by argillites
and aleurolites with siderite concretions, sometimes with
interlayers of concretion conglomerates and sandstones,
and marl lenses (the maximum thickness of the suite is
from 1000 to 1800m) as well. The main part of the suite
is characterized by the ammonites of the Opalinum zone.
Particularly: Leioceras opalinum Rein.,  L. sp.,
Costileioceras costosum Quenst., found in the Assa river
gorge and Leioceras cf. götzendorfensis Dorn. from the
Terek river gorge, to the north of the Nizhny Lars vil-
lage [21]. To the Lower Aalenian also belongs the base
of overlying sandy-argillaceous strata of the Koirakh
suite (thickness of the suite 550-1160m), as here are
found representatives of Leioceras comptum Rein. Its
other part contains [21] Staufenia (Costileioceras) cf.
sinon Bayle, Ludwigia tolutaria Dum., Hammatoceras
sieboldi Opp. (river Fiagdon); Staufenia (C.) opalinoides
Mayer, St. (C.) sinon Bayle, St. (C.) cf. sehndensis Hoff.
(river Armkhi). From the same level in the Assa river
valley  Brasilia cf. bradfordensis Buck. and L.
murchisonae Sow. [23] are marked. We also have found
the latter in the Assa river valley [24]. In the Terek river
gorge, to the south of the Chmi village, from the upper
part of the Koirakh suite are known Leioceras acutum
Quenst. and Ludwigia tolutaria Dum. All the above-
mentioned ammonites are index-species allowing to

assert the presence here of the zones Opalinum and
Murchisonae. Ammonites of the last upper zone pass
into the Fortaukh suite (500-750m) - aleurolites and
argillites with interlayers of  concretion conglomerates
and lenses of marly aleurolite, containing Staufenia
(Costileioceras) cf. sehndensis Hoff., St. (C.) sinon Bayle,
St. (C.) opalinoides Mayer (river Armkhi). On the river
Terek near the Chmi village in the deposits of the suite
are recorded Staufenia (Costileioceras) sinon Bayle and
Ludwigia tolutaria Dum. [21]. To the uppermost layers
of the Fortaukh suite on the rivers Armkhi and Assa are
confined Graphoceras cf. concavum Sow. – index-spe-
cies of the zone with the same name. This zone is char-
acterized also by [24] Graphoceras cornu Buck. and G.
sp. found in the Assa river gorge.

Further the Aalenian deposits crop out in the sec-
tions on the Chanty-Argun, Andyan Koisu, Avarian
Koisu and Karakoisu, composing here together with the
Upper Toarcian Karakh suite. It is mainly represented
by massive, thick-layered sandstones with thickness
subordinate bands of alternating sandstones, aleurolites
and argillites with coal interlayers. The thickness of the
suite varies from 1000m in the locality of the river
Andyan Koisu up to 2250m on the river Karakoisu. The
lower horizons of the suite contain ammonites, estab-
lishing the zone Opalinum - Leioceras comptum Rein.,
L. götzendorfensis Dorn., L. opalinum Rein.,
Costileioceras costosum Quenst. and Bredyia subinsignis
(Opp.). From higher layers are known Staufenia
(Costileioceras) sinon Bayle, Leioceras acutum Quenst.,
L. wilsoni Buck. and L. murchisonae Sow., testifying
that sediments containing them belong to the lower part
of the zone Murchisonae [25].

The Igatlin suite conformably continues the Karakh
suite; it is a rather sustained stratum of alternating argil-
lites, aleurolites and sandstones with the concretions of
clay siderite and interlayers of concretion conglomer-
ates (thickness of the suite is 100-700m). The lower
part of the suite is - characterized by -Staufenia
(Costileioceras) sinon Bayle, St. (C.) staufensis Opp.,
Ludwigia murchisonae Sow., L. torta Buck.,  L.
bradfordensis Buck. In the upper part of the suite there
appear Graphoceras concavum Sow., G. cornu Buck.,
Ludwigia micra Buck., -specifying the presence of the
uppermost Aalenian zone Concavum.

In the southeast, in the upper reaches of the river
Kazikumukh Koisu, in the Igatlin suite the amount of
clay rocks increases, though the sequence of strata does
not change. Known from its lower part Staufenia
(Costileioceras) sinon Bayle, St. (C.) opalinoides Mayer,
Ludwigia murchisonae Sow., L. baylii Buck., and from
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the upper - L. subtilicosta Krimh., L. micra Buck.,
Graphoceras cornu Buck., G. decorum Buck., G. rudis
Buck., G. concavum Sow. [25, 3], confirm the presence
of standard zones of Aalenian Murchisonae and
Concavum.

In the southeastern part of the External zone of
Mountainous Daghestan, the Aalenian deposits are de-
veloped in the interfluve of the rivers Uluchai and
Kurakhchai. In the uppermost parts of massive - sand-
stone strata (900) , that rhythmically alternate with
sandy-aleuritic-clay bands of Karakh suite, are met
Ludwigia murchisonae Sow., Leioceras acutum Quenst.
The greatest part of the Igatlin suite contains Ludwigia
murchisonae Sow. and L. gracile Buck., and its upper
horizons - Graphoceras concavum Sow.

Deposits of the Karakh suite are exposed also on
the southern slope of the Samur ridge and in the Samur
river basin, where they are a part of the tectonic subzone
of the east subsidence zone of the Main Range. They are
composed of massive sandstones, frequently alternating
with argillites and aleurolites (1600m). From different
levels of the suite are taken Leioceras opalinum Rein.,
Costileioceras costosum Quenst., Bredyia subinsignis
Opp., Leioceras acutum Quenst., Staufenia
(Costileioceras) sinon Bayle. On Alakhundag pass the
Karakh suite contains Leioceras götzendorfensis Dorn.,
L. wilsoni Buck., Costileioceras costosum Quenst.,
Staufenia (Costileioceras) sinon Bayle, Ludwigia tolutaria
Dum., L. murchisonae Sow. Stratigraphic range of these
ammonites specify that the deposits of the Karakh suite,
enclosing them, belong to the Aalenian zones Opalinum
and Murchisonae. The last form and Staufenia
(Costileioceras) sinon Bayle are observed also in argil-
lites, alternating with aleurolites and sandstones of the
Karakh suite on the left bank of the river Samur [25].

To the northwest the Aalenian deposits are traced in
the interfluve of the rivers  Belaya and Chegem; here
they are confined to the Pshekysh-Tirniauz suture zone.
In its eastern - part, in the interfluve of Chegem-Baksan
the Aalenian covers the upper subsuite of Jigiat suite
(argillites with intercalations of aleurolites, fine-grained
sandstones and concretion conglomerates - thickness
100-700 m) with ammonites Leioceras opalinum Rein.,
Staufenia (Costileioceras) sinon Bayle and Brasilia
bradfordensis Buck., dating them as early and late
Aalenian. The Uppermost horizons of Aalenian, repre-
sented by lenticular bands of sandstones and conglom-
erate-breccias, comprise Graphoceras concavum Sow.
This regressive band refers to the top of the Upper
Aalenian and the lowermost Bajocian [26]. In the west-
ern termination of the tectonic zone, in the Belaya river

basin, the Aalenian deposits are characterized only by
one, not defined to a species, Late Aalenian ammonite
Ludwigia sp.

Finally, the last exits of the Aalenian are uncovered
in the Laba-Malka zone. In its western part, in the
Belaya, Bolshaya and Malaya Laba river basins, they
are allocated under the name of Tubin suite [27] of Late
Toarcian-Aalenian age. It is represented by argillites
enclosing siderite and pyrite concretions. Interlayers of
sandstones and aleurolites (thickness of the suite is 400-
800m) are observed seldom. Its Aalenian part at differ-
ent levels contains Leioceras opalinum Rein., L.
comptum Rein., characteristic of the zone Opalinum,
and also - Ludwigia subcasta Rost.,  Brasilia
bradfordensis Buck., B. ex. gr. tutcheri Buck., their strati-
graphic range is restricted to the zone Murchisonae.

More to the east, in the Urup, Bolshoi and Maly
Zelenchuk and Kuban river basins, the Tubin suite is
replaced by the deposits of Jigiat suite. In the upper part
of the suite (42m), corresponding to the Aalenian stage,
are traced clays with layers of siderite concretions. In
the suite there appear interlayers of fine-grained clay
sandstones and conglomerates resting on the underly-
ing deposits with slight washout. The lower horizons of
the upper part of the Jigiat suite comprise the zone
Opalinum, substantiated by index-species - Leioceras
comptum Rein., L. substriatum Buck., L. götzendorfensis
Dorn., Costileioceras costosum Quenst., C. Cariniferum
Buck. The overlying zone Murchisonae contains a com-
plex in a quantitative sense considerably rich in ammo-
nites, in particular, Leioceras wilsoni Buck., Ludwigia
baylei Buck., L. lateocostata Althoff, L. obtusiformis
Buck., L. schoanensis Rost., L. subcasta Rost., L.
imbilicata Buck., Brasillia bradfordensis Buck.  B.
gigantean Buck., B. tutcheri Buck. (27).

In the Kardonic and Kuban river-basins the
Murchisonae zone is also represented by numerous char-
acteristic species- Staufenia (Costileioceras) sinon Bayle,
Leioceras wilsoni Buck., L. decipiens Buck., L. acutum
Quenst., L. helveticum Horn., L. uncum Buck., L. unci-
natum Buck., Ludwigia murchisonae Sow., L. haugi
Duvil., L. tuberculata Buck., L. tolutaria Dum., L. obtusa
Quenst., Brasilia bradfordensis Buck., found in sand-
stones and siderite concretions (10m).

In the sections of the same basins is established the
upper zone of the Aalenian stage Concavum,, more re-
stricted in distribution than the previous zones. It is allo-
cated by Ludwigia casta Buck., L. excavate Buck.,  L. aspera
Buck., L. lucyi Buck., L. rugosa Buck. and Graphoceras
decorum Buck. (1,2), and also Ludwigia subtilicosta Krimh.
and Graphoceras concavum Sow. [28].
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The presence of all the three Aalenian zones is pos-
sible to be confirmed even in more eastern outcrops of
the upper subsuite (116m) of the Jigiat suite that has
developed in the Malka-Baksan interfluve. To the middle
part of the subsuite, represented mainly by argillites, are
confined  Leioceras opalinum Rein., Costileioceras
costosum Quenst., to the upper part - Leioceras wilsoni
Buck., Ludwigia murchisoni Sow., L. baylei Buck., L.
subcasta Rost.,  L. umbilicata Buck., Brasilia
bradfordensis Buck., and to the uppermost layers
Graphoceras ex. gr. concavum Sow.

3. Conclusions

The study of the distribution of ammonite fossils
from the Aalenian deposits in different regions of the
Caucasus shows that their quantity grows gradually from
south to north and, as a consequence, in the same direc-
tion, the biostratigraphic zones are more and more com-
pletely and reliably substantiated by the zonal complexes.
In the southern outcrops of the Aalenian deposits within
the Azerbaijanian and Georgian parts of the Loki-
Karabakh tectonic zone, the lowermost zone Opalinum
is confirmed by only a few ammonites, and the presence
of the overlying zone Murchisonae is established by a

single index-species found in the territory of Georgia.
To the north, within the Southern Slope of the Greater
Caucasus, in the Kazbegi-Lagodekhi zone, Aalenian
ammonite complexes become more numerous. Here, the
Lower Aalenian zone, both in Georgia and Azerbaijan,
is substantiated by ammonites, very similar in species
composition. As for the overlying zone Murchisonae, it
is, in both regions, represented by zonal complexes some-
what different from each other. The uppermost zone of
the Aalenian stage (Concavum) is established only in
Azerbaijan, whereas in Georgia it is completely devoid
of archistratigraphic species.

Considerably more various and rich ammonite com-
plexes characterizing all the Aalenian zones are devel-
oped in the Northern Caucasus (Russian Federation).
Among them, there are zones known on the territory of
Georgia and Azerbaijan as well.

The vertical distribution of ammonites in the
Caucasus is generally very similar to that in Western
Europe. The common specific and generic composition
of Aalenian ammonites gives evidence that the Caucasus
and Western Europe belong to the same faunal prov-
ince. At the same time, there are some differences caused
by the absence or scarcity of some zonal species in the
ammonite fossils of the Caucasus.

geologia

kavkasiis aalenuri naleqebis zonuri danawileba

amonitebis mixedviT

m. TofCiSvili

akademiis wevri, a.janeliZis geologiis instituti, Tbilisi

kavkasiis sxvadasxva raionis Wrilebidan mopovebuli da arsebuli mdidari paleontologiuri
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danawilebis sqema.
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