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BiostratigraphiccharacterizationofLower
JurassicdepositsofGeorgiaby ammonites

Caracterizaciónbioestratigráfica
de los materialesdelJurásicoInferior
deGeorgiapor mediodeammonites

M. ToPCHísnv¡L¡
GeologicalInstituteof the Academyof Sciences,380093,

Tbilisi, Georgia

ABSTRACT

The Lower Jurassicdepositsplaying importantrole in the geologicalstruc-
ture of Georgiaareconsideredhere accordingto structural-facialzones.The
characteristicof eachzoneis accompaniedby descriptionof the mosttypieal
ant) paleontologicallywell-substantiatedlithological-stratigraphicunits. The pa-
per alsoarguesthe problemof interrelationbetweenLower Jurassicant) un-
derlyingDevonian-Triassicformations.On the groundof Ammonite associa-
tions the presenceof nearlyalí LowerJurassicstages,severalzonesof standard
scaleant) alsoregional stratigraphicsubdivisionshasbeenrecognized.

Key words: LowerJurassic,Ammoniteassociations,Biostratigraphy,Cau-
casus,Georgia.

RESUMEN

Los materialesdel JurásicoInferior de Georgiapresentanunagranimpor-
tanciaen el contextode la estructurageológicade estepaís.En elpresentetra-
bajo se estudianestos materialessubdividiéndolosen zonas de carácterfa-
cial-estructural.Los rasgosparticularesde cadazonase acompañande la
descripciónde las unidadeslitoestratigráficasmástípicasy mejorjustificadas
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por datospaleontológicos.Se discuteasimismola problemáticade la interre-
lación entrelas unidadesdel JurásicoInferior y lasformacionessubyacentesdel
Devónico-Triásico.El análisisde las asociacionesde ammoniteshapermitido
caracterizarla presenciade la mayoríade los pisosdel JurásicoInferior; algu-
nasdelas zonasde la escalaestratigráficaestándar,y algunassubdivisioneses-
tratigráficasregionalesdecaráctermáslocal.

Palabrasclave: JurásicoInferior, Asociacionesde ammonites,Bioestrati-
grafía,Cáucaso,Georgia.

INTRODUCTION

The Lower Jurassicdepositsare developedirregularly on the territory of
Georgia.Theiroutcropsare ratherwidespreadwithin the Pold systemof the
GreaterCaucasus- in the Main Range.Kazbegi-Lagodekhi,Chkhalta-Lailaand
Gagra-Djavazones (Gamkrelidze,1984) (Fig. 1). They are somewhatless
spreadwithin theTranscaucasianIntermontanearea- GeorgianBlock (Dziru-
la massif) andwithin the PoIdsystemof the LesserCaucasus- in the Artvin-
Bolnisi (Khrami massif)andLocki-Karabakh(Locki massif)structural-facial
zones.Thesedepositsare representedby variousfacieswith ah the intermediate
varieties- from deep-watermarineto coastalant)continental.Magmaticactivity
hasbeenproceededin botheffusiveant) intrusive forms.

The Lower Jurassicdepositscontain a wide rangeof valuableminerals,
both ore ant) non-metallic that haveimportant practical application.Conse-
quently, it is quite clear the greatinterest revealedby many investigatorsto-
wardsthesedepositsthe stratigraphicstudyof which hasmorethana centena-
rian history in Georgia.

The investigationsof thefirst periodhadepisodicalcharacterant) actually
wereverygeneralby nature.Duc to the extremelyrare finds of fossils the sub-
division of the LowerJurassicsedimentswas basedmainly en lithological fe-
aturesandstratigraphicsuccession.

The beginningof a systematicstudyof theLower Jurassicstratieranhvin
Georgiawas basedby worksof Gamkrelidze(1933, 1940),Djane-Lidze(1946),
Kakhadze(1947), Nutsubidze(1972) and others.The author of the present
paperhasled, for many years,systematicworkson detail stratigraphicdiffe-
rentiation of Lower Jurassicdepositsbaseden monographicstudiesof Am-
monite assemblages.New finds of Ammonitesallowed us to define more
exactlythe stratigraphyof thesedepositsandto establish,for the first time, their
belongingto certainstratigraphicleveN of the standardscale

This sealewascompiledwith due regardfor ¡he resultsof ¡he Internationaleolloquiumsin Lu-
xemburg(¡962, ¡976),Moscow (l967), Budapest<1969),Stutgart(1977).etc. (seeDecision 1978 and
TbeJurassic...,1982).
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SINEMURIAN DEPOSITS

The mostancientsedimentscontainingammoniteremainsare of Sinemu-
rian age (Fig.2).They arewidespreadwithin the Southernslopeof the Greater
Caucasus.Here, in the north-westernpan, in the territory of Abkhazia Sine-
muriandepositsmakeup the Chkhalta-Lailazone.Here,they transgressively
overlie the Paleozoicbasement.By theirgranulometriccompositionSinemurian
depositscan be divided into two parts.The lower one is representedby con-
glomerates,gravelites,coarse-grainedsandstonesandsandy-aleurolitousshales
50-150m thick. The upperpart is mainly madeup of theinterchangeof shales,
sandstonesant) aleuroliteswith rare intercalationsof gravelitesant)conglome-
rateswith total thicknessup to 450 m. Volcanogenicrocks of this sequence
form the flows of quartzkeratophyresand,lessfrequently,thin layersof their
tuffs. In shalesant) sandstoneshavebeenfoundnumerousBivalve ant) some
ammonites-Verrnieerasaif scyl/a(Reyn.),Epiderocerascf. steinmanni(Haug)
andOxynoticerassp. (Bukia, Kolossovskaya& Abamelik, 1971).Thefinds of
theseammonitesgive evidenceof thepresenceof both lower ant)upper subs-
tagesof the Sinemurianstage.To the south, in the Gagra-Ojavazone,Sine-
murian depositsare exposedin the core of the large Chedimanticlinal foId.
Theyconsistof fine- andcoarse-grainedbudinagedsandstones(500m) with in-
tercalationsant) lensesof small-pebbledconglomerates.Locally, the sandstones
interchangewith argillites which towardsthe top replacethem totally. Within
the argillaceouspart of the section(200m) thereappearlayersof marís andIi-
mestoneswirh rich remainsof Ammonites:Jnraphy!!itesste!la (Sow.),Rads-
tc¿-kice,-ascf. buvignieri (d’Orb.), ¡‘altechiocerasboehmi(Hug), ¡‘. elicitun2
Buck., ¡‘. noN/eTruem. & Will., P. rothpletzi (Bose), Epiderocerasloí’io/i
(Hug), E. steinmanni(Hug), E. tehedimicuinTopch. (Topchishvili, 1982).

In the basin of the river of EasternGumistaanalogoussedimentscontain
.Iuraphylhtesstella (Sow.), EChiocel-así-aricostattíni (Ziet.), Leptechioceras
rneigeni(Hug), L. nodo//anam(d’Orb.). AII theseforms, exceptthe first two
ones,arecharacteristicof theUpperSinemurian-RaricostatumZone. However,
relatively largethicknessof the describedrocks(700m) gives us the groundto
include the Lower Sinemuriansubstagein this sequenceaswell.

Fío. 2—Correlationof generalizedslratigraphiccolumnsof LowerJurassicdepositsof Georgia.l-sha-
les; 2-fine-grainedsandstoneandargillites: 3-quartz-arkosiccoarse-grainedsandstones:4-conglomerates
andgraveistones;5-marís;6-limestones:7-lensesof lirnestone;8-lensesof congloínera¡e:9-II -volcaiiic
formations:9—basiceornposi¡ion, 1 O—i nterrnedatecomposition,1 1 —ac dic cnmpnsi¡ion; 1 2—Paleuzniegra—
nitoids: 1 3—levelsof ainmonitefinds.
Fío. 2.—Currelaeiónde lascolumnasestratigráficasgeneralesde losmaterialesdel JurásienInferiur de
Georgia.1: Pizanas:2: Limolitas y areniscasdegranofino; 3: Areniscascuarcíferasy arcósicasdc gra-
no grueso;4: Conglomeradosy gravas;5: Margas; 6: Calizasenbancos:7: Calizasencapaslenticula-
íes; 8: Conglomeradosen tramoslent¡culaíes;9—II: Formacionesvolcánicas:9: 1-ocasdecomposición
básica: ¡0: rocasde composicióninlermnedia; II: rocasdecomposiciónácida; ¡2: Granitoidesdel Pa-
leozoico; ¡3. Nivelescon registrodea¡nmonites.
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EastwardsSinernuriandepositsouteropin Svanetiwheretheytakepart iii
the compositionof both Gagra-Djavaant) Chkhalta-Lailazones.Here they
form the limbs of two large en echelonanticlinal structuresin the coresof
which the pre-Jurassicformationsof Dizi seriesare exposed.Sinemuriande-
posits (400m thick) are representedby conglomerates,gravelites,coarse-grai-
nedquartzsandstonesandshalesinterchangedwith thin-grainedsandstonesand
aleurolites.Thepresenceof lensesof limestones,pyroclastiesof quartzalbi-
tophyres,charredremnantsof trunks, stemsandleavesis characteristicof the-
se rocks. With the lowerpart of th¡s sequenceare linked thefinds of Early Si-
nemurianArietites sp. (aff. bisuk-atusBrug.), Megarietitessp., ¡‘rimarietites
sp., Coronicerassp., Vermicerassp. aff.spiratissimum(Quenst.)(Síavin, So-
miii & Morgunov, 1962), Vermicerasspiratissimum (Quenst.),V.scyfla
(Reyn.), y. spiratissimumlatesellaErb. (Chikhradze, 1967). The upper part
containsLate Sinemurian¡‘altechiocerassp. (Topchishvili, 1987).

The distribution of our paleontologicalmaterial through the sectionalío-
wed, to a certainextent,to detail the relationshipsbetweenLower Jurassicant)
underlyingDevonian-Triassicrocksof the Dizi sedes.This problemis known
to havegiven rise to very controversialopinionsamonginvestigators.Someof
them (Kakhadze,1947; Gamkrelidze,1957; Adamia, 1968 andothers)suppo-
sedthat in certain placesthe basallayersof the Lower Jurassichetransgressi-
vely on different horizonsof the Dizi series,but locally the latterquiteconfor-
mably,without any gap,passinto LoweTiurassic.The woi-ks by Siavin, Somin
& Morgunov (1962), Belov & Somin (1964)showed,on the basisof ah avai-
lable¡naterials,that in late Triassicor Early JurassicSvanetiunderwentabso-
lute uphift ant) Jurassicformatiotis everywhereoccur transgressivelyupon the
different horizonsof the Devonian-Triassic.

The existenceof the hiatusbetweenthe Devonian-TriassicDizi seriesant)
Lower Jurassichas beenconfirmed by our faunistical finds (Topchishvili,
1987).suchasArniocerasgeornetí-u-oidesErb.,A. cf. miseíabile(Quenst.),dis-
coveredir> the vicinity of the ridge of Bakild at 60 ir> up frorn thesoleof Sine-
muriandeposits.Thesefossils representguide forms of the middle pan of the
Lower Sinemurian- the zoneof Semicostatum.Underlying bedsof 60 m thick
correspond,most likely, by their stratigraphicposition to the lowerrnostzoneof
the Sinemurianstage- (he BueklandiZone.Apparently,thereis no groundhere
to assumethe presenceof the Hettangianstagein the baseof the Jurassicsec-
tion. The samesituation is observedin the valley of the Inguri river whereover
tbedepositsof the Dizi seriescontainingLateTriassicsporesant)pohlenoccur
layerswith SinemurianBivalves.Consequently,evenwhenLower Jurassicim-
mediatelylies on the UpperTriassic,the absence,probablyeverywhere,of the
Hettangianstageevidencesof the stratigraphicgapbetweenthem.

To thenorth-east,in the Kakhetianpanof the Kazbegi-Lagodekhizone,at
thebaseof the LowerJurassicsection thereis a sequence(700m) composedof
thin- to coarse-grainedsandstones,gravelstones,conglomeratesinterchanging
with shalesant) andesite-daciticant) albitophyric pyroclastics.Lensesof Ii-

c nadernor de Geología Ibérica
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mestonesare also encounteredin which Arietitesbisulcatus(Brug.), Coron¡-
cerassp. md., l/erm¡Cerasaff sp¡ratíssímum(Quenst.),Arniocerassp.,Euas-
terocerassp. ant)Paltechiocerascf. elle¡tum Buck. are found. Theseammoní-
tes allowing to admit the Sinemurianageof containingrocks were collected
from the upperrnostpart(200 m) of the sequence.Its lower part mustalsoco-
rrespondto Sinemurianant),possibly,the top of Hettangianstage.

On the Georgianblock Sinemuriandepositsextendalongthe south-western
peripheryof the Dzirulamassifwheretheytransgressivelyoverlapthe volcano-
continentalsequenceof the so-called«lowertuffites» (from a few m up to 700
m thick) ant) crystallinerocksof the Paleozoicbasement.

The questionof the age of the «lower tuffites»remainsstill problematie.
We confinetheir age by the limits of the Hettangianstage.This assumptionis
confirmed,on onehand,by the stratigraphicpositionof the suite(it underlies
thedepositswith Early JurassicAmmonites)ant) on the otherhand,by finds in
its basallayerstheremnantsof fossil flora whoselower agerangedoesnotex-
ceedJurassiclimits (Svanidze,1971).

The greaterpart of the Sinemurianhereis representedby fine-grainedmi-
caceoussandstones(up to 100 m) with flora remnantswhich almosteveryw-
hereare underlainby quartz-arkosiccoarse-grainedsandstones(25 m) with ten-
ses of middle-pebbledconglomeratesin the base.The micaceoussandstones
containArniocerasceratitoidesmcxicanumErb., Verm¡ceras sp. andMiero-
derocerassp.

Rich complexof ammoniteremainssubstantiatesthe Sinemurianageof de-
posits in the Locki-Karabakhzonewherethey, in the ibrm of a narrownearly
uninterruptedband,endosethe Locki massif.Here, the Sinemurianis repre-
sentedby aratheruniform sequence(up to 3000 m) of fine-grainedmicaceous
sandstonesoverlyingconformablyHettangiancoarse-grainedquartzsandstones
with conglomeratesin the base.

Oneof the sectionsof Sinemuriandepositswhich is most thoroughlyfau-
nisticallycharacterized,is locatedin the basinof theriver of Gulmagometchai
(westernperipberyof (he rnassif). Ibis section is composedof: 1. dark-grey
fine-grainedmicaceoussandstonesandsandyaleuroliteswith lensesof ferru-
ginous calcareousrocks andnumerousremainsof flora detritus (160 m). In
sandstoneswere found ammonites:Verm¡cerasultraspiratum Fuc., V. spíra-
tissimum(Quenst.),V.franeisciFue., y.solarioldesCos.,V. cf. scylla (Reyn.),
Metophiocerascord¡er¡ (Can.),Arnioceraskr¡d¡o¡des (Hyatt) andothers(Top-
chishvili, 1989); 2. greyfine-grainedsandstonesandaleurolites(60 m) with Ar-
niocerasceratitoides (Quenst.),A. harpoidesErb., A. italicum Fue. ( Top-
chishvili, 1989). Theseammonitesindicate here the presenceof two
Sinemurianzones-Bucklandiant) Semicostatum.

In the uppennostlayersof sandstonesthe presenceof Mk-roderocerascf.
b¡rchi (Sow.)wasdetermined(Panov,1978).

In the centralpart of the northernperipheryof the Locki massif,atthe vici-
nity of Ortaposta,the lower layers composedof micaceous-feldspar-quartz

283 Cuadernos de Geología Ibérica¡998,númcro24, 277-29t
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sandstonescontain the following Early Sinemurianforms: Epammonitescf. la-
t¡sulcata(Quenst.),Vermicerasaff. suprasp¡ratum(Wahn.)andMetophioceras
cord¡e¡-i b¡furata Nout. More upperhorizonscontainMicroderocerascf. bir-
chi (Sow.),M. sp. (ex gr. aff. bin-h¡ Sow.)ant) Late SinemurianOxynot¡ceras
cf. doris (Reyn.).Here the presenceof the uppermostpart of the Sinemurian
stageis confirmedby finds of Echiocerasrarkostatum(Ziet.) audEpideroce-
ras steinmanni(Hug) (Zesashvili, 1967).

Irt the westemperipheryof (hemassif,alongthe river of Moshevaniandin
the lowerreachesof its right tributaryat the different levelsof the 120 m-thick
sequenceof micaceoussandstoneswere found earlySinemurianVermié-erascf
sp¡rat¡ssimum(Quenst.),Microdenx-e¡-ascf. biíc-h¡ (Sow.)and late Sinemurian
¡‘altechioceras el¡c¡tum Buck., P. dignatumTruem. & Will., ¡‘. í-othpletz¡
(Bose), Epiderucerasste¡nmann¡ (Hug) and E. lorioli (Hug) (Topchishvili,
1989).The lastammoniteassociationcorrespondsto the uppermostSinemu-
rian-RaricostatumZone.

PLIENSEACHIAN DEPOSITS

Pliensbachiandepositsare spreadmorewidely (hanunderlyingonesant), as
a rule, they are not rich in ammonitesthat, in mostcases,preventstheir division
into substages.This is especiallytrue of the FoId systemof the GreaterCau-
casus.The only exceptionis the Abkhazianpanof the Gagra-Djavazone.
Here, te lower substage(400 m) consistsof argillites, usually calcareous,
with interlayersof the limestonesandmarís.Considerablerole in its formation
play volcanogenicrocks of spilite-quartz-keratophyriccompositionand ac-
companyingsilís. The lowerpart of thissequencecontainsEarlyPliensbachian
¡‘latypleu¡-oceras va-¡scoi Par., Uptonia angustata(Quenst.),Tropidoceras
mas.s-eanum(d’Orb.) (Topchishvili, 1982) ant) in the upperpart was found
Arieticerascf. algovianum(Opp.) indicating the latePliensbachianageof host
rocks. Thelower Ammonitecomplexis includedby us in the regionalMasse-
anumZone(Table 1).

Overlying rocks (500-550 m thick) are mainly representedby argillites,
usually calcareous,with interlayersof aleurolitesant) thin-grainedsandsto-
nes. Considerablepart of thesedepositscontainsAmaltheusma¡-garitatus
(Montf.) ant) A. stokesi(Sow.).

Sornewhatnorthwards,in the easternpart of the Chkhalta-Lailazone,the
Pliensbachianstagecontains,togetherwith terrigenousrocks,commonlimes-
tone lenses,sometimesof ratherconsiderabledimensions.The length of some
of them exceeds1km. Here, only Upper Pliensbakhianis characterizedby
ammonitefossils.The presenceof this substageis confinnedby finds in shales
of Late Pliensbachianammonites:¡‘hylloceras hebe¡-hnurn(Reyn.), P. zetes
(Monest.),AmaltheusmargaritatusMontf.

Westwards,in the upperreachesof thc Atsgarariver andin the basinof ¡te
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TABLE 1 .—Ammonitezonalsubdivisionof the Lower Jurassicdepositsof Ge-
orgia.
TABLA 1 -—Subdivisiónzonalde ammonoideosen los materialesdel Jurásico
Inferior de Georgia.
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thicknessup to 200m. In the shaleson the right bankof the Atsgarariver we
discoveredAmaIt/musmargarúatusMontf., A.stokesi(Sow.), A. /aev¡gatus
How., A. cf subnodosus(Y. & B.) (Topchishvili& Lobja-Nidze,1980).

On the northernmarginof the Chkhalta-Lailazone(within the confinesof
Abkhazia) synchronousdepositsare composedof quartz-keratophyriclavas,
shalesant) sandstoneswi(h Ama/theusmarga¡-itatusMontf. (Lomize, 1969)ant)
also of pyroclasticsof spilitic porphyrites.Their thicknessvanesfrom 400 to
700 m.

Overlying depositsare representedby a uniform sequence(900m) of shales
with subordinatebeds of aleuroliteswith associatedlavasof globular spilitic
porphyrites.The greaterpart of this sequenceis characterizedby Late Pliens-
bachianAmaleheusmargaritatusMontf. ant)A. cf. subnodosus(Y. & B.).

To the southeastPliensbachiandepositstakepart in the formationof the
Upper Svaneti andLower Svaneti anticlinal structures.Here they are repre-
sentedby a thick sequence(1200 m) of monotonousshaleswith very rare
sandstonebeds.The age of the upper part of the sequenceis establishedby
finds of AmaItheusmargarftatus Montf ant)A - sto/cesi (Sow.).

Joint finds on the samelevel of representativesof genusAma/theusallows
us to recognizethe regionalSubnodosusZone embracingtwo standardzo-
nes-Stokesiant) Margaritatus(Table 1).

The northernmostoutcropsof thesedepositsare locatedin thezoneof the
Main Rangeof the GreaterCaucasus.Itere, on the territory of Abkhaziaant)
Svanetitheyhavebeenpreservedin the form of small outliers.In the zoneof
the Main Rangetheerodedsurfaceof pre-Jurassicformationsis transgressively
overlain by fine-pebbledconglomeratesant) coarse-grainedarkosicsandstones
(up to 200m) which upwardare replacedby fine-grainedsandstones,aleuroli-
tes ant) shales(400 m) with Ar¡et¡ce¡-asalguvianuníOpp. ant)Amailbeusmar-
garftatusMontf. (Khutsishvili, 1972).The thicknessof Pliensbachiandeposits
considerablymoteasesto Iheeast,in the ForeRange(Khevsureti)whereit ex-
cceds2000 m. They consistof black shaleswith striatedvarietiesant) rarein-
tercalationof sandstones.The ageof thesedepositswas substantiatedby late
PliensbachianA;-¡et¡cerascf. bertí-and¡ (Kil.), A. cf algovianum(Opp.) ant)by
their stratigraphicpositionin the section.

The late PliensbachianAmmonitesAmaltheussubuodosus(Y. & B.) ant)A.
siriatus How. havebeenmentioned(Khimshiashviii, 1974)in analogousde-
positsdevelopedin theKakhetianpartof the Kazbegi-Lagodekhizone.

Within the Pliensbachianstagein the southernperipheryof the Dzirula
massifessentialrole play carbonaterocks- marís,marly limestonesant)redor-
ganogeniclimestonesup to 40 m thick. Fromthe lower horizonswerecollected
Acanthop/eurocerassp., Tropidocerasstahli (Opp.), Polymorph¡tessp. ant)
from the upperones - ¡‘hyllocerasbinare/Ii Bett., ¡‘. zetes(Monest.),¡‘. he-
berhnum (Reyn.),Calllphylloceras emeryi(Bett), Amaltheusmargaritatus
Montf, A. suhuodosus(Y. & B.), ¡‘/euroceí-asspinatum(Brug.),P. coronatum
(Quenst.), FucinicerasisseIi (Fuc.),Arteñeerasbertrandi (Fue.).
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In thenorth-eastemperipheryof the Dzirulamassifthelimestonesarere-
placedby argillites ant) marly clays(up to 125 m) withAma/theusmargar¡tatus
Montf.

Pliensbachiandepositsof the Locki massifcan be subdivit)edinto two
parts:the lower part - micaceousfine-grainedsandstones(90 m) with Trop¡-
docerascf. masseanum(t)’Orb.), and (he upperone - argillites intercalated
with sandstonesant) aleuroliteswith reliesof AmaltheusmargaritatusMontf.

TOARCIAN DEPOSJTS

Oepositsof this stageare, asa míe,moreabundantin fossil remainsthan
thoseof Pliensbachian.In the FoIdsystemzoneof the GreaterCaucasusthese
sedimentsarecharacterizedby aconsiderableincreaseof sandstonelayers.

In the north-easternpart of the GreaterCaucasus,in the ForeRangezone
(the territory of Tusheti) the Toarcianstageis subdividedinto two substages.
The lower substage(700 m) consistsof aleurolitieshaleswith sandstoneinter-
calationsandvariousconcretionsof clayedsiderite.From the ammonitefauna
collectedherewe determinedCatacoelocerassp.,Dactylioceras sp.,Harpo-
cerasfa/cifer (Sow.),U. mulgrav¡um(Y. & B.), 1-lildaites serpentinus(Rein.),
Orthilda¡tes orthus Buck. and¡-lildoceras b¡frons Brug. The upperToarcian
(900m) is composedof fine-, middle- andcoarse-grainedsandstonesalterna-
ting with shaleswhich locally containsmall lensesof limestonesandAmmonite
associations:Haug¡a cf. variabills (d’Orb.), Harpoceras cf. subplanatum
(Opp.),Po/yp/ectusdiscoides(Ziet.), Grammocerasthouarsense(d’Orb.), G.
str¡atulum (Sow.), O. penestriatulumBuck.,O. cf. quadratum(Haug),O. sub-
quadratumBuck.,Pseudogrammocerascf.jhl/ac¡osum(Bayle),P. cotteswoldia
Buck., ¡‘. thusheth¡cumTopch. (Topchishvili, 1990), ¡‘Ieydellia cf. aalensis
(Ziet.) andHammatocerascf ¡ns¡gne (Schub.).

The similarcompositionToarciandepositshavefartherwest,in Khevsureti.
Here theyaremadeup of an irregularalternationof fine-grainedsandstonesant)
shaleswith clayedsideritic concretions.The agehasbeenestablishedby finds
of Dactyllocerassp., Dernkmanniasp., Haug¡a sp., Orammocerasthouarsen-
se (d’Orb.), Dumorfier¡a cf. ble¡cher¡ Ben., D. gundershofens¡s(Haug),O.
branco¡ Ben., D. radiosa (Seeb.),D. pseudoradiosaBran., O. cf. tahulata
Buck., D. tnoorei (Lyc.), O. mata-a(Dum.) and¡‘leydellla subcompta(Bran.).

On the Southernslope,in the easternpartof the Kazbegi-Lagodekhizone
(MountainousKacheti) Toarcianis mainly representedby thick - bedded,in
placesmassive,sandstoneswith interlayersant)bedsof shales.The sandstones
are locally calcareouswith faintly expressedflysch figures. Peronocerassp.
andCatullocerassp. found respectivelyat the baseandin the top of a600 m
thick sequencegive possibility of assuminghere both the lower and upper
Toarcian.To the north-west,in the areabetweenthe rivers of Didkhevi ant)
Ion, the role of shalesgraduallyincreasesant)heretheyprevail oversandsto-

287 Cuadernos de Geología Ibérica

1998, número 24. 277-291



M, Tupchishvili Biostratigraphiccha,ac.terizationofLower ,Iurassicdeposit.s

nes.At the sametime, the thicknessof the sequencealso increasesreaching
here 800 m. Onty late Toarcianammoniteshavebeenstatedin theserocks:
Grammocerasthouarsense(d’Orb.), ¡‘seudogrammoce¡-as cf.saemanní
(Dum.), Dumortieria b/eicheri Ben., D. gundershofens¡s(Haug),D. maurel
(Lyc.), D. subundulata(Bran.), D. tabulata Buck., D. exigua Buck., D. cf.
costula (Rein.),¡‘leydell¡a subcompta(Bran.)ant) E. ermita (Buck.).

Early ToarcianAmmonitesappearin thewesternpart of this zone,in Nort-
hern Svaneti.Theseare Maconicerassp.,Hildocerassp. ant)H. cf? sublev¡son¡
Fuc.found by us in the 600 m thick sequenceof slialesant) sandstones.Theup-
permostpanof this sequence(1100m) is characterizedby increasedamountof
sandstones,locally calcareous.Almost the wholesectioncontainsfossil rem-
nantsmostof which are representedby guideforms undoubtedlyindicating the
presenceof the upperToarcian-Thouarsenseant) LevesqueiZones.To confirm
this assumptionthe following list of fossils is givenbelow: Gramn2oceí-as cf.
striatulum (Sow.), ¡‘seudogrammocerascf. saemanni(Dum.), P. subregale
Fin., P.fallaciosum (Bayle), P. cf. mue/Ieri (Denck.)(Topchishvili & Lobja-
nidze, 1977),PIeydelliaaalensis(Ziet.), Dumortiejia exiguaBuck.,D. mactra
(Dum.) ant) D. bleicheri Ben.

In the Chkhalta-Lailazone in Abkhazia the Toarcianstageincludesan
outcropof shalesshowing a thin ant) ratherconsistentsequence(400 m) of
striatedsandy-aleuroliticshaleswith interlayersof aleurolitesant) fine-grained
sandstones.The amountof the latter is very changeable- sometimesthey al-
mostdisappear,at othertimes they altematewith shales.This sequencealso
containsinterlayersof tuffs ant) tuffites of spilitic ant) quartz-keratophyric
composition.Within the shaleshasbeenfoundHaí-pocerascf.falcífer (Sow.)
andthe striatedvarietiescontainCalliphylloceí-ascf. avevronense(Men.), C.
ex. gr. supraliasicum(Fomp.),Harpocerassubplanatum(Opp.),Grammoceras
cf. thoua¡-sense(d’Orb.) andDenckmanniasp.

In the southernmostpadof the Southernslopeof theGreaterCaucasusTo-
arciandepositsaredevelopedin the Gagra-Djavazone.Lithologically theyare
composedof an altemationof sandstonesant) argillites with predominanceof
the former.Argillites usuallycontain remnantsof charreddetritus.The thick-
nessof sandstonebedsrangesfrom a few cm to tensof m. Thesurfiicesof bed-
ding arecharacterizedby the presenceof flysch figures.Sandstonesin places
turn into microconglomeratesant) brecciabedscomposedof unroundedfrag-
mentsof shales.It is a ratherthick (800-900m) flyschoidsequencewhich at its
different levelscontainsHarpocerasfalcifer (50w.),1-lildaitesaff.serpentinus
(Rein.), G-ammoceraspenestriatumBuck., G. cf. thouarsense(d’Orb.), Du-
mortíeria mclCtra(Dum.), ¡‘/eydellia lotharingh.a (Bran.) ant) P. crinita (Buck.).

The Toarcian stage in the Ozirula massif is identified within (he 30 m
thick ~equenceof redorganogenit- limestoncs~Its-presenceis- substantiated-by

finds of the following ammonites:I-Iaípoceí-asft¡lc~fer(Sow.),Cata.-oeloeeras
raquinianuin (d’Orb.), Peronocerassubarmatum(Y.& E.), Hildocerasbíjtons
(Brug.), Phvmatocerascomenseevoluta (Renz.), ¡‘raehaploceraszwieselei
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Monest.,Grammocerasthouarsense(d’Orb.), G. quadratum(Haug),¡‘seudo-
grarnmocerassaemanni(Dum.), ¡‘/eydel/ia aatensis(Ziet.), Dumortieria le-
vesquel(d’Orb.), D. gunders/wfensisBuck.,HammatocerasspeciosumJan.

SomewhatpoorerToarcian depositsare charaeterizedby fossils in the
north-eastemperipheryof the Dzirulamassif.Here, in the argillitie strata(90
m) werefount) only Grammocerasthouarsense(d’Orb.) ant) ¡‘seudoliocerascf.

lythense(Y.et B.).
In the Locki massifToarcianembracesa part of the flyschoid sequence

with Peronoeerasfibulatum(Sow.),Harpocerascf.falcífer (Sow.),Grammo-
cerascf. penestriatumBuck.,Hildoceras lateplicataNout., ¡‘hymatocerascf.
narbonense(Buck.), ¡‘seudogrammocerascf. fallaciosum(Bayle), Dumortieria
str,atulocosta(Quenst.).

CONCLUSIONS

Ammonitesin Georgiaare spreadnearlythroughthe wholeareaof thedis-
tribution of Lower Jurassicdeposits.Considerablebulk of speciescomefrom
Sinemurian,upperPliensbachianandToarciandeposits.In the lower Pliens-
bachian(he amountof speciesnotablydecreases.In general,hereammonites
are distingushedby greatvariety of composition.The presenceof many ar-
chistratigraphicgeneraand speciesamong which index-ammonitesare en-
counteredas well, allows to specify in Georgiasomezonesof WesternEurope
(Table 1) ant), in somecases,regional stratigraphicsubdivisions.

Theoldestzoneestablishedwithin theLower Jurassicis the lowermostSi-
nemurian- BucklandiZone. It is specifiedby the rich complexof ammonites
belongingto the following species:Arietites, Vermiceras,Metoplilocerasant)
Epammonites.

Thestratawith fossilsof theBucklandi Zoneare overlain by depositscon-
taining Arniocerasceraritoides(Quenst.),A. harpoidesErb., A. italicum Fuc.,
etc.,permittingto establishherethe secondstandardzoneof Sinemurian:- Se-
micostatumZone.

The uppermostzoneof the Lower Sinemurian- Turnen Zone can be co-
rreLated with the stratacontainingMicroderocerascf. birchi (Sow.) distin-
guishedby the finds of Ammonitesof the samename.

Especiallyreliably is specifiedby ammonitesthe roof of Sinemurianwhich
is representedby RaricostatumZone. It is presentedby speciesof the following
genera:¡‘altechioceras,Leptechioceras,EchiocerasandEpideroceras.

Upwardsthe LateSinemurianammoniteassociationis replacedby another
onewhich forms the regionalMasseanumZoneidentified by us.It is composed
by Uptonia angustata (Quenst.),Tropidocerasmasseanum(d’Orb.) ¡‘laty-
pleurocerasvariscol Par, ant) someotherforms.

Very numerousare finds of ammonitesin the upperpart of the Pliensba-
chian stage.Especiallyfrequentamongthem are Amaltheusmargaritatus

Cuadernos de Geología Ibérica
998,número24, 277-291289



M. TupchishviIi Biustratigraphiccharacte,izationof Lower Ju,assicdeposits

Montf. ant) A. subnodosus(Y.& E.) which in most seetionsare found along
with the int)ex-speeiesof the lower zoneof upperPliensbaehian- Amaltheus
stokesi(Sow.). Therefore,it is only possibleto single out the Subnodosusre-
gional zone.

Within the lower Toarcian substage,on the basisof individual finds of
Harpocerasant) 1-1ildocerasspecies,layerswith Harpocerasfalcifer- Hl/do-
cerasserpenfinushavebeensingledout.

Thetop of lower Toarcianant) the baseof upperToarcianareconsideredas
the Subarmatumregional zonewhich through its rangecorrespondsto two
adjacentBifrons ant) Variabilis standardzones.Itere,within this zonalasso-
ciation representativesof Catacoeloceras,Peronoceras,Hildoteras, ¡‘hyma-
tocerasand¡‘raehaplocerasgeneraare present.

The overlyingThouarsenseZoneis distinguishedby the rich and diverseas-
sociationof ammonites.It containsPolyplectusdiscoides(Ziet.), Grammoceras
thouarsense(d’Orb.), G.quadratym(Haug),¡‘seudogrammocerasft¿llaciosum
(Bayle),etc.

Finally, the LevesqueiZonecompletingtheToarcianstageis substantiated
by numerousrepresentativesof thegenus Dumortieria.
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