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ABSTRACT. Mytiloceramus fauna relicts gathered from Lower and Middle Jurassic sediments of
different regions of Georgia gave the possibility to trace their alternation in sections. Along with them
finds of index forms of ammonite fauna establishing exact age of the sediments allowed to ascertain
stratigraphic boundaries of distribution of mytiloceramus fauna. The most ancient species with age
restricted to the Sinemurian stage are represented by Mytiloceramus pholadauriensis (Sess.) and M.
depressus (Miinst.). The younger forms M. dzirulensis minimus (Kakh.) and M. pseudoinconstans (Kakh.)
are dated to the Toarcian and Aalenian stages respectively. The age of M. nunuae (Kakh.) is within the
bounds of the Aalenian stage. The age of the younger species M. djanelidze (Kakh.) and M. gurnensis
Kakh. is limited to the Bajocian stage. M. quenstedti (PCel.), M. falgeri (Esch.) and M. dubius (Sow.) are
distinguished for the widest vertical propagation, passing from the Sinemurian into the Toarcian while
the first form uninterruptedly moves even into the Bajocian. M. dzirulensis (Kakh.) occurs in the Upper
Pliensbachian and the Toarcian and M. gryphoides (Schloth.) in the Aalenian as well. M. tshalensis
(Kakh.), M. cinctus Goldf. and M. amygdaloides (Goldf.) occur from the Toarcian to the Bajocian inclusive.
Other representatives of Mytiloceramus are mainly related to the Toarcian and Aalenian stages. Thus,
some Mytiloceramus species have wide stratigraphic spreading on the territory of Georgia and are
useless for making precise stratigraphic inference. © 2013 Bull. Georg. Natl. Acad. Sci.
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The Mytiloceramus fauna is one of the most nu-
merous groups of marine organisms met mainly in
the sediments in the upper part of the Lower Jurassic
and in the Middle Jurassic. They are one of the most
important groups of fauna after the cephalopods (am-
monites).

First data on the stratigraphic spreading of
Mytiloceramus in separate parts of Georgia, with spo-
radic linkage to ammonitic fauna are presented in [1].
The same author describes them in [2], where the

majority of species were considered in the composi-
tion of the subgenus Mytiloides, one in the genus
Inoceramus Sow., and two in the subgenus
Mpytiloceramus.

V.1. Zesashvili [3] after .R.Kakhadze also groups
the given bivalves gathered on the territory of the
Loki massifin these two subgenera. In [4], only the
representatives of the Mytiloides subgenus are de-
scribed. However, as the researches [5] showed, it is
not valid to include numerous Jurassic species in the

© 2013 Bull. Georg. Natl. Acad. Sci.
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composition of this subgenus, as their ligament ap-
paratus considerably differs from the ligament of the
Mpytiloides species. It served as a basis for integrat-
ing a comparatively small amount of Jurassic
equivalve species into the Mytiloceramus subgenus
subsequently ranked to a genus.

Finds of mollusks of this group in the Lower- and
Middle Jurassic sediments are frequent. I have gath-
ered a representative collection of Mytiloceramus
fauna along with index ammonites in different regions
of Georgia, allowing to establish their stratigraphic
position in the sections.

The present article is based on the results of treat-
ment mainly of the author’s personal material. The
considered sediments with the Mytiloceramus fauna
and ammonites are interpreted pursuant to the scheme
of tectonic zoning of the territory of Georgia (Fig.1)
produced by [6].

The northernmost outcrops of Lower Jurassic
sediments with remnants of bivalve mollusks in Geor-
gia in the eastern part of the Main Range zone on the
territory of Tusheti (upper reaches of the river
Larovanistskali) are exposed. Here, in the clay shales
sometimes arenaceous with interlayers of aleurolites
and sandstones (280m) along with Mytiloceramus
cf. amygdaloides (Goldf.), M. quenstedti (P¢el.), M.
falgeri (Esch.) we have found ammonites
Polyplectus discoides (Ziet.), Pseudogrammoceras
cotteswoldiae Buck. dating the sediments enclosing
them as the Late Toarcian (biozone Grammoceras
thouarsense).

Southwards, on the territory of the Kazbegi-
Lagodekhi zone the Toarcian sediments crop out in
the Tushetis Alazani, Oritskali and Khisos Alazani
river valleys. In clay shales with intercalations and
lenses of fine-grained sandstones exposed on the
left bank of the river Kadorisghele (left tributary of
the river Tushetis Alazani) Early Toarcian ammonite
Dactylioceras sp. and Mytiloceramus quenstedti
(P¢el.), M. dubius Sow. were collected.

These species of bivalve mollusks and also M.
cinctus (Goldf) together with Early Toarcian ammo-
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nite Hildoceras sp. are recorded in clay shales with
sandstone bands and numerous concretions of
clayey siderite that are spread on the right side of the
Tushetis Alazani river gorge (at the confluence with
the sixth right tributary). Stratigraphically higher in
analogous sediments dated by ammonite
Costileioceras cf. subcostosum (Buck.) as Early
Aalenian, Mytiloceramus quenstedti (PCel.) and M.
gryphoides (Schloth.) are collected.

Along the Kvavistskali river gorge, in Upper
Toarcian sediments (the Kvavistskali suite) the rela-
tion of shales and sandstones somehow changes.
These sediments contain Mytiloceramus dubius
(Sow.), M. cinctus (Goldf.), M. amygdaloides (Goldf.),
M. quenstedti (PCel.) and Late Toarcian ammonites
Grammoceras thouarsense (d°Orb.), G. striatulum
(Sow.), Pseudogrammoceras fallaciosum (Bayle) etc.

To the west, in the gorge of the left tributary of
the Tushetis Alazani river and along its right bank
among clay shales and sandstones limestone seams
occur. They periodically concentrate and dominate
over the shales. In clay shales Mytiloceramus
amygdaloides (Goldf.), M. quenstedti (PCel.), M.
cinctus (Goldf.), M. dubius (Sow.), M. cf. tshalensis
(Kakh.) and ammonites Pleydellia cf. aalensis (Ziet.),
Pleydellia sp. characteristic of the upper biozone
(Levesquei) of the Toarcian are recorded [7].

To the south, on the territory of Kakheti in the
Toarcian sediments prevail sandstones grouping in
the Duruji suite. On the Sakuntrusho mountain ridge,
in the sediments of this suite [8] Mytiloceramus
dubius (Sow.), M. quenstedti (PCel.) and the Early
Toarcian Peronoceras sp. are discovered.

The Aalenian sediments of Kakheti are repre-
sented mainly by clay and argillite-like shales with
rare sandstone bands and by heteromorphic concre-
tions of clay siderite (Almati suite). In these sediments
(184m), on the right slope of the Intsoba river gorge
(environs of the village of Almati) Mytiloceramus
liasicus Kakh., M. quenstedti (Pcel.), M.
amygdaloides (Goldf.), M. cinctus (Goldf.), M.
tshalensis (Kakh.), M. Pseudoinconstans (Kakh.), M.
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Fig. 1. Scheme of tectonic zonation of the territory of Georgia

L. Fold (fold-overthrust) system of the Greater Caucasus (Kavkasioni). I, — Main Range zone; I, — Kazbegi-
Lagodekhi zone (fold imbricate); I, — Mestia-Tianeti zone; I, — Chkhalta-Laili zone; I, — Gagra-Java (fold) zone;
I1. Transcaucasian intermountain area. II, — Western molasse zone of subsidence; II, — Central uplift zone; II, —

Eastern molasse zone of subsidence;

III. — Fold (fold-thrust) system of the Lesser Caucasus (Anti-Kavkasioni). III, — Achara-Trialeti zone; III, —
Artvin-Bolnisi zone (block); III; — Loki-Karabakh zone.

gryphoides (Schloth.), M. samebensis (Kakh.),
M. nunuae (Kakh.) and Early Aalenian ammonites
Leioceras opalinum (Rein.), Costileioceras costosum
(Quenst.) are collected. Higher, in analogous
sediments together with Late Aalenian Ludwigia sp.
ind. Mytiloceramus liasicus Kakh., M. quenstedti
(Pcel.), M. amygdaloides (Goldf.), M. cinctus (Goldf.)
and M. samebensis (Kakh.) are discovered.

In the Bolia river gorge, along with the above
bivalves occur M. gryphoides (Schloth.), M.
pseudoinconstans (Kakh.) and the ammonites
Brasilia bradfordensis (Buck.), Costileioceras
costatum (Horn) index species of the Upper Aalenian.

Within the limits of Kakheti mytiloceramus fauna
isrecorded in the Bajocian sediments along with in-
dex ammonites of its lower part (Hyperlioceras cf.
discites (Waag.) and Sonninia crassispiratus Buck.)

discovered in terrigene and volcanogenic formations
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of the mountain Shakriani [9]. Bivalve mollusks are
represented by Mytiloceramus quenstedti (Pcel.),
M. cinctus (Goldf.) and M. amygdaloides (Goldf.).

On the territory of Khevsureti, the Gudanischala
river basin (left tributary of the river Khevsuretis
Aragyvi) packets with different ratio of clay shales
contain M. quenstedti (Pcel.), M. cinctus (Goldf.), M.
dubius (Sow.), M. polyplocus (Roem.) and the ammo-
nite of the Late Toarcian age — Pleydellia subcompta
(Bran.).

In Racha, the Toarcian makes up the seam with
considerable prevalence of clay shales. Here,
M. quenstedti (Pcel.), M. amygdaloides (Goldf.),
M. dubius (Sow.) and M. gryphoides (Schloth.) oc-
cur along with ammonites characteristic of the Upper
Toarcian - Grammoceras cf. thouarsense (d’Orb.).

Within the limits of Kazbegi-Lagodekhi tectonic

zone the upper horizons corresponding to the Lower
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Aalenian are exposed in Svaneti on the left bank of
the river Gulichala. They are represented by clay
shales with rare aleurolite bands (530m). In the strata
Mpytiloceramus quenstedti (PCel.), M. amygdaloides
(Goldf.), M. pseudoinconstans Kakh., M. nunuae
(Kakh.) and Early Aalenian Leioceras cf. opalinum
(Rein.) are observed.

On the territory of the Chkhalta-Laili tectonic zone
within the limits of Abkhazia, the age of separate
Mytiloceramus species goes down to the Sinemurian
stage. In the Lashipse river head, in Upper Sinemurian
sediments represented by clay shales with fine-
grained sandstone bands (80m) Mytiloceramus
dubius (Sow.) and Late Sinemurian Epideroceras cf.
steinmanni (Hug.) occur.

To the north-west of the farmstead Marjvena
Ptysh, in one of the right tributaries of the river
Atsgara, findings of M. quenstedti (PCel.), M. falgeri
(Esch.), M. dubius (Sow.), M. gryphoides (Schloth.),
M. dzirulensis (Kakh.) and of Late Pliensbachian
ammonite Amaltheus margaritatus Montf. are con-
fined to aleuritic clay shales with rare streaks of
aleurites (30m). These bivalve mollusks and the am-
monite are observed in the fourth right tributary of
the river Adange.

In sandy-aleuritic clay shales with siderite con-
cretions exposed on the left bank of the river Adange
Mpytiloceramus quenstedti (Pcel.), M. gryphoides
(Schloth.), M. amygdaloides (Goldf.), M. dzirulensis
minimus (Kakh.) occur along with Early Toarcian
ammonite Harpoceras subplanatum (Opp.).

In the southernmost part of the Greater Cauca-
sus fold system, within the limits of Gagra-Java tec-
tonic zone (on the territory of Central Abkhazia)
sediments of the Chedym suite are spread. They are
represented by sandy-aleuritic carbonaceous
argillites with interlayers of pelitomorphic limestones
(95m). In these sediments in the Chedym river gorge
representatives of ammonites Paltechioceras
boehmi (Hug), P. studeri (Hug), Epideroceras lorioli

(Hug), etc. and mytiloceramus - M. quenstedti
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(Pcel.), M. falgeri (Esch.) and M. dubius (Sow.) are
collected by me.

In Central Abkhazia the stratum of argillites, fre-
quently carbonaceous and sandy-aleuritic with marl
partings and limestone lenses (25m) absolutely im-
perceptibly replace Sinemurian sediments. They com-
prise Early Pliensbachian species of ammonite gen-
era (Uptonia and Tropidoceras) and one
Mpytiloceramus falgeri (Esch.).

Part of the Upper Pliensbachian substage is dis-
tinguished in the overlying sediments built up mainly
of argillites. In the left limb of the Kodori anticline
structure (environs of the village Lata), in the lower
part of the section carbonaceous argillites (150m)
passing into marls comprising carbonaceous con-
cretions, Late Pliensbachian ammonites of the genus
Amaltheus and bivalves Mytiloceramus gryphoides
(Schloth.) are spread. Along with the mentioned am-
monite genus in the Zapadnaya Gumista river gorge
also M. falgeri (Esch.) and more to the south-east
the Late Pliensbachian Arieticeras sp. and M. dubius
(Sow.) are recorded.

On the northern slope of the Lechkhumi ridge,
above the mineral springs of the village of Sasashi in
the aleuritic clay shales with intercalations of Upper
Pliensbachian siltstones and sandstones Amaltheus
margaritatus Montf. and Mytiloceramus quenstedti
(Péeel.) are found.

The overlying Toarcian sediments are more wide-
spread. Along the Zima river gorge in argillites with
sparse sandstone and siltstone partings
Mpytiloceramus quenstedti (PCel.), M. cinctus (Goldf.)
and the Late Toarcian ammonite Grammoceras cf.
thouarsense (d’Orb.) are recorded.

Toarcian sediments involve a considerable area
in the southern limb of the Kvemo Svaneti
anticlinorium in the Tskhenistskali river gorge. Here,
at a distance of 1200m thick-layered sandstones with
intercalations of micaceous-aleuritic clay shales are
exposed. In the base of the outcrop Mytiloceramus
quenstedti (PCel.), M. dzirulensis (Kakh.), M. cinctus
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(Goldf.) and Early Toarcian Hildaites aff. serpentinus
(Rein) are discovered.

On the territory of Racha, in the Lukhuni river gorge
the Toarcian clay shales interbedding with sandstones
and siltstones (35m) include M. quenstedti (Péel.) and
Late Toarcian Grammoceras penestriatum Buck. The
higher horizons corresponding to the Aalenian with
the Mytiloceramus fauna and the ammonite crop out
in the Tskhenistskali river gorge, where in argillites
with siderite concretions (Sori suite) Mytiloceramus
quenstedti (PCel.), M. amygdaloides (Goldf.), M.
gryphoides (Schloth.) and Late Aalenian Leioceras
cf. opalinum (Rein.) are found.

The last outcrop of Aalenian sediments is traced
on the territory of Kartli, in the Lekhuri-Aragvi
interfluve. Here, in the northern limb of the Korinta
anticlinal fold in thin-layered argillites with sparse
fine-grained sandstone partings are observed
Mpytiloceramus cinctus (Goldf.), M. liasicus Kakh.,
M. gryphoides (Schloth.), M. quenstedti (PCel.) and
Costileioceras costosum (Quenst.) characteristic form
of the Lower Aalenian biozone.

To the south, in the Central uplift zone on the
Dzirula salient of the pre-Jurassic crystalline base-
ment red limestones (17m) of the Shrosha suite are
spread. On the right slope of the river Glinavisghele
(environs of the village of Tsiolavake) they contain
Mytiloceramus cf. falgeri (Esch.) and Lower
Pliensbachian ammonite Protogrammoceras isse-li
(Fuc.). Further above in analogous limestones (10m)
Mpytiloceramus dzirulensis (Kakh.), M. samebensis
(Kakh.), M. fuscus (Quenst.), M. liasicus Kakh., M.
cinctus (Goldf.), M. amygdaloides (Goldf.), M.
dzirulensis minimus Kakh are collected. Along with
the mentioned Mytiloceramus the ammonites
Hildoceras bifrons (Brug.) and Grammoceras
quadratum (Haug) characteristic of biozones of the
Lower and Upper Toarcian occur at different levels
of 10 m thick red limestones.

In red limestones (Sm) exposed in the Kvirila river
gorge Mytiloceramus gryphoides (Schloth.), M.
cinctus (Goldf.), M. amygdaloides (Goldf.), M.
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quenstedti (PCel.), M. dzirulensis Kakh. and Late
Toarcian Polyplectus subplanatus (Opp.) are discov-
ered. In the upper layers of limestones (Sm) directly
under the tuffogene rocks of the Bajocian, along with
the last two representatives of Mytiloceramus also
an Early Aalenian ammonite Hammatoceras fallax
(Benecke) occurs.

On the northern periphery of the Dzirula salient
Lower Aalenian red limestones characterized by fos-
sil fauna remnants, outcrop in the Katskhura river
gorge (environs of the Katskhi village). Here, in the
6m thick packet of these sediments Mytiloceramus
liasicus Kakh., M. amygdaloides (Goldf.), M. cinctus
(Goldf.) and an index form of the Lower Aalenian -
Leioceras costosum (Quenst.) are discovered [10].

The higher horizons corresponding to the
Bajocian stage with bivalve mollusk and ammonite
fauna are spread on the southern periphery of the
Dzirula salient along the Dzirula river where a thick
stratum of brecciated lavas, layered tuff-breccias and
tuff sandstones contain Mytiloceramus quenstedti
(Péel.), M. tshalensis (Kakh.) and Bajocian ammonite
genera Emileia and Stephanoceras [9].

Further to the west in the Okriba-Khreiti region of
the Central uplift zone volcanogenic stratum (220m)
represented by the alternation of tuff-breccias and
compact tuffogene sandstones with Mytiloceramus
djanelidze Kakh. And the late Bajocian ammonite
Garantia garantiana (d’Orb.) is exposed in the en-
virons of the village of Zhoneti. In the eastern Okriba,
along the Tskaltsitela river gorge (Mukhura-Khreiti
environs) the given stratigraphic level is confirmed
with findings of Mytiloceramus gurnensis (Kakh.),
Parkinsonia depressa (Quenst.) and other ammo-
nite species [11].

The southernmost exposures of Lower and Mid-
dle Jurassic sediments occur in the Artvin-Bolnisi
and Loki-Karabakh zones, where they are confined
to the peripheries of the Loki salient of the pre-Jurassic
crystalline basement.

The most ancient representatives of Mytilocera-

mus along with Sinemurian ammonites are observed
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along the second left tributary of the river
Giulmagometchai in the micaceous sandstones (200m)
of the Lockchai suite. Present fauna is represented
by Mpytiloceramus pholadauriensis (Sess.), M.
depressus (Miinst.), M. quenstedti (P¢el.) and Early
Sinemurian ammonites of the genera Metophioceras,
Arnioceras etc. Finds of Late Pliensbachian ammo-
nite Pleuroceras cf. spinatum (Brug.) and
Mpytiloceramus dubius (Sow.) belong to the lower
horizons of overlying flyschoid stratum of the Jandara
suite. In 30m from the base of the suite Mytiloceramus
Sfuscus (Quenst.) and the Early Toarcian ammonite
Harpoceras sp. are established. On the left slope of
the river Moshevani, in siltstones alternating with
micaceous sandstones along with the Early Toarcian
ammonite Phymatoceras cf. narbonense (Buck.)
Mpytiloceramus cinctus (Goldf.) and M. amygdaloides
(Goldf.) are recorded. The last species and M.
gryphoides (Schloth.) and also the ammonite
Ludwigia sp. defining the Late Aalenian age of the
enclosing rocks are collected in sandy siltstones of
the roof of the Jandara suite [12] in Damblut section.

From the above material it is obvious that collect-
ing Mytiloceramus fauna relicts together with index
species of ammonites enabled to establish the limits
of their stratigraphic extent. The most ancient spe-
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cies with age restricted to Sinemurian stage are rep-
resented by Mytiloceramus pholadauriensis
(Sess.) and M. depressus (Miinst.). The younger forms
(Kakh.)
M. pseudoinconstans (Kakh.) are attributed to the

M. dzirulensis minimus and
Toarcian and Aalenian stages respectively. The age
of M. nunuae (Kakh.) is within the bounds of the
Aalenian stage. The age of the youngest species M.
djanelidze (Kakh.) and M. gurnensis Kakh. is limited
to the Bajocian stage.

M. quenstedti (PCel.), M. falgeri (Esch.) and
M. dubius (Sow.) are distinguished for the widest
vertical propagation, passing from the Sinemurian
into the Toarcian while the first form ascends even
into the Bajocian uninterruptedly. M. dzirulensis
(Kakh.) from the Upper Pliensbachian passes into
the Toarcian and M. gryphoides (Schloth.) even into
the Aalenian. M. tshalensis (Kakh.), M. cinctus Goldf.
and M. amygdaloides (Goldf.) occur from the Toarcian
to the Bajocian inclusive. Other representatives of
Mytiloceramus are mainly attributed to the Toarcian
and Aalenian stages.

Thus, some Mytiloceramus species have wide
stratigraphic spreading on the territory of Georgia
and are useless for making precise stratigraphic in-

ferences.



Stratigraphic Spreading of Mytiloceramus Fauna... 111

a gmgtma 0

30@0;}30)(3360331&3601& (303501& B@ﬁoéoaﬁbﬁoﬁgo
3%363gmads byJsGmzgmml Jagrs- @s 3gs0gegm
5.)933;]36'30

8 . mtBBOBZ‘OQO

o.x‘)&)boggog)ols Lok, m&ogmlsols Zsokggigﬁ’ogm ;7503(7("7150@‘7@0[5 J. xogggmdols 3(7{*)@{*)300[5 ogls(ﬁoég(ﬁo,
m&oqmlm

150:]060)33&(’)15 Bb&)QOBb&) &)360(’)501) “]38QO— QO '3‘:]&0‘3(4)‘3Q0 SQQSﬂSBOQOS '8866(")336‘3&80
dogomem(396339Lgdol gonbol 63801dds Jgbsdemgdgemo goboms 333903065 dsmo (335emgdsmmds
BglBor gobbsbmgtaggb basmgdgdol sbsgl, Lodysmgds dmags ©933903065 Jogomem(396534Lgdols

(8.)':]501} 1}660&06&)0%0‘3&0 abaﬁeamabol) Bo‘bgz;ﬁabo. 833&-)%3 daam() 'ls.)’bamaaan, 6(‘738‘20’)\) -)13.)60
bobgdremo batorgmon 3gdmolsbmginds, Mytiloceramus pholadauriensis (Sess.) s> M. depressus

(Miins.) 361036. 'aag.)ﬁa&)m .)’b.);ma.)%ﬁg.) (30763330 M. dzirulensis minimus (Kakh.) Qo M.
pseudoinconstans (Kakh.) '3313060301}0;(\) 3036-30)3536005 &moﬁhmg Qo ‘»Qﬂs'ﬂ&’ ]soﬁoragaals.
.).)Qas-aﬁo Boﬁorago]s Bo%gaﬁ)abom '333(*)0%568Q360 0614)30)33 M. nunuae (Kakh.) sbs 30- -3936(')
obogaﬁsﬁQo ]s.)bamaaao M. djanelidze (Kakh.) Qo M. gumensis Kakh. Boomls-aﬁo lsot’)oragols

M. quenstedti (PCel.), M. falgeri (Esch.) s M. dubius (Sow.), Gm3ggdoz bobgdgemmo

BO&)OT’JQOQOE BOQOQOOE %8300) &maﬁl&-am'ao, bmmm 3063{]‘:’0 ké’b{](‘)a-) ‘avaaaé-)Q 6-)0(')15‘36
botrorgeBo(s. M. dzirulensis (Kakh.) bges 3¢roblidsbymdo o ghmstlgmdo a3bgmgds, bomme M.
gryphoides (Schloth.) s5¢mgba® Lotrorgemdos. M. tshalensis (Kakh.), M. cinctus Goldf. s M.
amygdaloides (GOldf.) BOBBOM%%QO 36056 &moﬁl&mgo BoﬁoyaQOQoE Boomlraﬁ)o'ls Bom3Qom.

80&0&(‘)036033"}330"} QQEQ&)BUEO V‘)ﬁamaagaﬂsgaao dO&)OmQOQ QOJJB’BO&)U&Z'QOO &(")Qﬁ’l}'ﬂg QO
336t LaGrorgemgdonb. 33¢r0gdm, dofhomm3ghsdqglgdol gonbol Bmgo Lsbymds LsJsGrmggmaeml

:]33;1\).)— > 'a-aoo-aﬁ-ago 50&3;]330@5 3.)30706533.) 93.)60)«) B&ﬁa&oaﬁognggo 3.)3603&3300) N
dsomo 3.33(*)83533.) %-315&0 B&ﬁo&oaﬁognmgo Q0B6353601§om3oh '3338Q363Q00.

Bull. Georg. Natl. Acad. Sci., vol. 7, no. 2, 2013



112 Mirian Topchishvili

REFERENCE

. LR. Kakhadze (1947), Trudy GIN AN GSSR. Ser. Geol., 3 (8), Thilisi: 371 s. (in Russian).

. LR. Kakhadze (1948), Trudy GIN AN GSSR. Ser. Geol., IV(IX), , : 1-40 (in Russian).

. VI Zesashvili (1955), Trudy GIN AN GSSR. Ser. Geol., IX(XIV), 1: 190s (in Georgian)

K.Sh. Nutsubidze (1966), Trudy GIN AN GSSR. Nov. Ser., 8,: 212 s. (in Russian).

LV. Konovalova (1975) Author’s Abstract of Candidate Thesis. M., 25p. (in Russian).

. I.P. Gamkrelidze (2000), Trudy GIN AN Gruzii, Nov. Ser., 115: 204-208 (in Russian)

. M.V. Topchishvili (1979), Trudy GIN AN GSSR, Nov. Ser., 65,: 5-11 (in Russian).

. TV. Kopadze, GI. Avalishvili, N.R. Nutsubidze, T.V. Zesashvili (1976). Geologicheskoe opisanie basseinov rek
Duruji, Bursa i Avaniskhevi (otchet Kakhetinskoi g/s partii po rabotam 1973-75gg.). Fondy GGU, Tbilisi.:274s

9. M.V. Topchishvili, et al. (2006), Trudy GIN Nats. Akad. Nauk Gruzii. Nov. Ser., 122, 455s. (in Russian).

10. M.V, Topchishvili (1969), Trudy GIN AN GSSR. Nov. Ser., 21,: 132s

11. A.L Janelidze (1940), Geologicheskie nabliudeniia v Okribe i smezhnykh chastiakh Rachi i Lechkhumi. Tbilisi,

408p. (in Russian)
12. VI Zesashvili (1967), Trudy GIN AN GSSR. Nov. Ser., 15: 5-25

0NN AW —

Received May, 2013

Bull. Georg. Natl. Acad. Sci., vol. 7, no. 2, 2013





