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Ammoniteassociationsandbiostratigraphy
of theMiddleJurassicsedimentsofGeorgia

Asociacionesdeammonoideosy bioestratigrafía
de las sucesionesdel JurásicoMediode Georgia

M. Topcmsnv¡L¡*,T. LoMINADzE** y L. TSERETELt***

ABSTRACT

The Midt)le Jurassicdepositsaredevelopedin alí the majortectonieunits of
Georgia.Eachof theseunits arecharacterizedby specificlithofaciescontaining
rich assemblagesof ammonitefauna.On the basisof index - ammonitesas-
semblageswithin the Middle Jurassicdepositsthe Aalenian,Bajocian,Batho-
manandCallovianstageshavebeenrecognized.The stages,in turn, aresub-
divided into substagesand zonesof the generalstandardscaleand, in some
cases,into regionalzonesaswell.

Key-words:Aalenian,Bajocian,Bathonian,Callovian, Georgia,ammoni-
tes,biostratigraphy.

RESUMEN

En Georgia,los materialesdelJurásicoMedio se encuentrandesarrollados
enla totalidaddelas principalesestructurastectónicas.Cadaunade estasuni-
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dadesestácaracterizadapor unalitofaciescaracterísticaqueen generalsuele
contenerasociacionesricas en Ammonoideos.El análisis de las sucesiones
de ammonoideosha permitidocaracterizarlos pisosBajociense,Bathoniense,
y Calloviense.A su vez,estasunidadescronoestratigráficashanpodidosersub-
divididasen subpisosy zonasdentrode laescalacronoestratigráficaestandary,
en ciertoscasos,tambiénen zonasdealcanceregional.

Palabras clave: Aaleniense,Bajociense,Bathoniense,Calloviense,Geor-
gia, ammonites,bioestratigrafía

INTRODUCTION

Re Middle Jurassicsedimentsareplaying a significantrole in the geolo-
gical structureof Georgia.They arewidespreadwithin the FoId systemof the
GreaterCaucasus,in the Transcaucasianintermontanedepression(Georgian
block) and in the LesserCaucasus(the Locki ant) Khrami massifs)(Fig.l).
Often theyhost importantmineraldepositsand for a longtime haveattracted
the attentionof manyauthors.

In GeorgiaMiddle Jurassicdepositsare representedby various facies -

deep-seamarine,epicontinental,lagunalant) volcanogenic-terrigenous.‘Fhese
depositscontaina large amountof ammonitewhich arethe basefor biostrati-
graphicdifferentiationof the Middle Jurassicin Georgia.The presenceof cha-
racteristicspeciesallows us to recognizezonesof the standardscale.However,
animoriltesaredistributedunevenly‘both in the-sectionsand-across-te-area:So-
metimes,only occasionalrepresentativeshavebeenencountered.In thesecases
wecanspeakonly aboutthe presenceof either zone.

AALENIAN

Aaleniansedimentsof Georgiaare developedin the easternpanof the
Main Rangezone, in the southernslope of ihe FoId systemof the Greater
Caucasus(Kazbegi-Lagodekhi,Chkhalta-Lailaand Gagra-Ojavastructural-
facial zones)(Fig. 1), within the upliftedportionof (he Georgianblock (Dzirula
massif) ant) in the LesserCaucasus- in the Locki ant) Khrami massifs.Itere,
they conformablyoverlie the Toarcianrocks, ant) in turo,gradually,but some-
timesunconformably,with tracesof outwash,passinto Bajocianformations.

Most reliably theAaleniandepositsaresubstantiatedby ammonitesin the
Kakhetianpart of the Kazbegi-Lagodekhistructural-facialzone wherethey
are málnly composedof shalesant) argillites with subordinateinterlaiyersof
sandstonesandnumerousconcretionsof clayey siderite(total thicknessup to
1100 m). The lowerhorizonsof this sequencecontainTatrophy/locerascf. ta-
tr¡Cum (Pusch),Ca/liphyllocerascf. dzií-ulens¡s(Djan.), Lejocerasopalinurn
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(Rein.),L. gotzendorjénsis(Dom.),L. comptum(Rein.),Costileiccerascosto-
sum (Quenst.),C. suhcostosum(Buek.) ant) Bredyia cf. subinsignis (Opp.).
Most of theseforms indicateearlyAalenianOpalinumZone.

The Middle Aalenian is identified within themoreupperhorizonsof shales
thatis confirmedby the find of Costilelocerascostatum(Hom), Ludwigia sp., L.
obtusíformis buckmaniGec.,Brasilia bradfordensis(Buck.) ant)B. sublineata
Buck. Thesefaunaallow to correlateenclosingrocks with the Murchisonae
(Topchishvili, 1996)ant) Brat)fordensisZones.

To the northwest,in Khevsuretithe compositionof theAaleniansomewhat
changes.Jts lower part (350 m) is dominatedby medium-andthick-layered,
fine- ant) middle-grainedsandstones.They often contain fragmentsof shales
ant) are distinguishedby cross-beddingtexture.Shales,as thin layers ant) in-
tercalationsoccurherein insignificantamount.Thesedepositscontain Early
AalenianLelocerasopalinum(Rein.)ant)Costilejocerascf. costosum(Quenst.).
As to the UpperAalenian it includes(he overlying sequence(500 m) repre-
sentedby shalesdevoidof ammonites.

Somewhatwestward,in the vicinity of the Chaukhi massif,tholeiitic basalts
appearamongshalesin the form of pillow lavas, pillow lava brecciasant)
hyaloclastics.Directly beneaththe volcanic- terrigenousrockscontainLyto-
cerassp. ant)Lejocerascf. opalinum(Rein.).

In thewestemterminationof the Kazbegi-Lagodekhizone(NorthernSva-
neti ant) Racha)Aalenian is mainly composedof shaleswith Lejoccí-as ct.
opalinum(Rein.)ant) Costilejocerascostosum(Quenst.).

In the easternpart of the Main Rangezone,within NorthernKhevsuretiant)
Tusheti the Aalenian is representedby shalesant) sandy-aleuroliticshaleswith
subduedintercalationsof fine-grainedsandstonesant)concretionsof clayey si-
derite (up to 800 m thick). The sequencecontainLelocerassp.,L. opalinum
(Rein.),Costilejocerassp.,C. costosum(Quenst.),C. cf. subcostosum(Buck.)
andLudwigiasp. md.

The proportionof sandstonesto shalesconsiderablychangesin the southern
part of the southernslopeof the GreaterCaucasus,within the Gagra-Djavazone
that extendsalong the northemborderof the Georgianblock. In this region the
Aalenian is madeup of flyschoid thin, middle - ant), mainly, thick-bedded
sant)stonesaltematingwith argillites (up to 900 m). The sandstonesare cha-
racterizedby frequentflysch hieroglyphs.Varying in granulometrytheylocally
passinto conglomerates.Shalescontaincharredfloral detritusant) ammonites:
Leiccerasopalinum (Rein.), L. comptum(Rein.), ant) Costilelocerascosto-
sum(Quenst.),which datethe Early Aalenian(Topchishvili, 1986). However,
thereremainsenoughplacebetweenbedswith early Aalenianfossilsant) Ba-
jocian depositsto admit here the presenceof middle ant) upperAalenian as
well.

In theDzirula massiftheterrigenousdepositsare replacedby the faciesof
«Ammonitico rosso»representedby red organogeniclimestoneswith (‘osil-
lejocerascf. costosum(Quenst.),«Hammatoceras»tenuinsigneVac. ant)Ery-
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citessp. nov. Aecordingto theseammonitesthe limestones(10-14m thick) co-
rrespondonly to lower Aalenian.lts upperpanis berewashedmit by the ba-
jociantransgressíon.

Southwards,on the peripheriesof the Locki andKhramimassifs(the Les-
serCaucasus)Aalenian is representedby terrigenousrocks - argillites, inter-
calatedwith aleurolitesandfine-grainedsandstoneswith sideriticconcretions
(150 m).On the westernmarginof the Locki massif,gravdstones,conglome-
ratesandcoarse-grainedquartzsant)stonesappearin the upperlevels.From(he
argillites of the Locki massifCostilejocerascf. costosum(Quenst.),Ludwigia
murchisonae( Sow.)andBredyiasubinsignis(Opp.) havebeencollected.

BAJOCIAN

The Bajociandepositsoutcropin the southernslopeof the Fold systemof
theGreaterCaucasus,on the Georgianblock ant) in the LesserCaucasus.

Within the southemsiope the Bajocian depositsform two bandsof the
so-called«caucasian»,NW-SE,strike. Thenorthernonelocatedalongthe wa-
tershedridgeof the GreaterCaucasusis composedof ten-igenousfacies(shales
andsandstones)nearlycompletelydevoidof ammonites,whereasthe southem
oneadjacentto the northemmarginof the Georgianblock mainly consistsof
andesitic-basalticvolcanicrocksknown as the porphyritie series.

Depositsof the southernband outcroppingin Svaneti andRachaaredis-
tinguishedby a very largethickness- up to 2500-3000m. Their lower honzons
are composedof Porphyritic tuff-breccias,tuff-sandstonesaltemating with
shales,the upperones- of tuff-brecciaswith porphyritic flows andrare inter-
calationsof shales.In Svaneti,in the middle reachesof the lnguri river, tuff-
brecciasant) volcanogenicrocks of the upper part of the porphyritic series
containEurysromiceraspolyhelictumoleribenseKakh. and ¡‘arkinsonia cf.
pa¡-kinsoni (Sow.).At the samelevel in Abkbaziatherehavebeenfound ¡‘seu-
dophy/lucerascf. kudernats-hísamíshikensisKaid., Dinolyloceras adelar
(d’Orb.), Nannolytom-erasstremoukhoviPehel.,¡‘arkinsonia compressa
(Quenst.).

Not long ago Bajocianvolcanic rockswereestablishedalsofarthernorth,in
Kakhetianpart of theKazbegi-Lagodekhizone(Avalishvili at al., 1974).This
volcano-sedimentarycomplex(800 m thick) takespan in the constructionof a
synclinestructure3,2 km long ant) 2,5 km wide. In the northernlimb of this
foId Bajocianlies on Aaleniandeposits,whereasalongthe southernlimb Ba-
jocian hastectoniecontactwith the UpperJurassiccarbonateflysch. HereBa-
jocianis representedby shaleswith flows of spilitic porphyrites.The upperho-
r¡zonsof this sequenceare formedby tuff-brecciasof the spilitic composition.
Shalesfrom the lower leveiscontainHyperliocerassp., Euhoplocerascrass¡s-
pinatum(Buck.) ant)Brasilia aff. bradfordensis(Buck.).

The stratigraphicrangeof ammonitesmet in the northernlimb of the syn-
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cline indicatetheir mixedcharacter,i.e. generaHyperliocerasandEuhoploce-
ras are relatedto the earlyBajocian,whereasthe Brasilia genusrepresentatives
arecommonin midt)leAalenian.It is likely thatthe occurrenceof Brasilia aff.
bradfordensis (Buck.) amongrenovatedammonitegivesevidenceof its relict
character.

Within the GeorgianblockBajociandepositsareexposediii jis mostuplif-
ted panin the Dzirula massifant) adjacentareas.On the sou(hernant) north-
westernmarginstheytransgressivelyoverlapthe crystallinerocksof thePale-
ozoicbasementand differenthorizonsof red organogeniclimestonesof the
Lower Jurassicant) Aalenian.On the northeasternmargin the Bajociangra-
dt¡ally replacesAalenianflyschoidsediments.

On the southernmarginof the Dzirula massifthe Bajocianis composedof
tuff- breccias,tuff-sandstones,tuffs ant) flows of porphyritesof total thickness
more than 1500 m. The lower horizonsof this sequencecontainbivalvia and
ammonites:¡‘hylloceras ex gr. heterophylloides(Opp.), Skirracerasfreycineti
(Bayle), S. cf? zieteni(Quenst.),Otoitescontractus(Sow.),Emileiapolyschides
(Waag.).

The faunaof henortheasternmargin is distributedthroughthe sectionas
follows (Kakchadze,1947):

1. Massiveant) thick-beddedtuff-brecciasalternatingwith thin flows of
porphyrites- 160m.

2. Thin-beddedtuffs, tuff-sandstonesandmicroconglomerateswith 1-lol-

cophylloceraszignodianum(d’Orb.), JI. raricostatumKakh., Lytocerasts-
honthenseKakh., Skirrocerasfreycineti (Bayle), Stephanocerasdzirulensis
Kakh. - 42m.

3. Tuffs andtuff- sandstoneswith arcosicconglomerateant)brecciabeds.
At the baseof this unit therehavebeenfound ¡‘hvlloceraswermediaeKakh.,
Eurystomiceraspo/yhelictum(Bockhji, Stephanocerashumphriesianum(Sow.),
Normannitesbraikenridji (80w.) - 95 m.

4. Alternation of medium-beddedtuff-breccias,tuffs ant) fine-grained
tuff- sandstoneswith Garantianacf b¿furcata(Ziet.) -21 m.

Tuff-sandstonesinterbeddedwith shales(100 m) which are developedat
te upperhorizonsof thePox-phyritiesuitein Tskhinvali regioncontainParts-
chicerasabichi (Uhí.), ¡‘aí-/cinsonia cf. parkinsoni(Sow.) ant) 1’. cf. depressa
(Quenst.).

The depositsof BajocianPorphyriticsuitearewidespreadto the NE of the
Dzirula massif, in the Okriba uplift of the Georgianblock. Heretheyare best
characterizedby ammonitesin the basinof the Tskhenistskaliriver wherethe
following successionof rocksis observed:

1. Massivecoarsetuff-brecciaswith augite-labradoriteporphyritic flows.
‘[he different levelsof this sequenceareeharacterizedby HolcophyUocerasme-
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diterraneum (Neum.),Calliphyllocerasaff. heterophylloides(Opp.) ant) Emi-
lela polymera(Waag.)- 500 m.

2. Stratified small-pebbledtuff-breceiaswith Holcophylloceraszigno-
d¡anum (d ‘Orbji, Lytoceras rshonthense Kakh., Step/zanoceras pyritosum
(Quenst.)- 60 m.

3. Fine- andmiddle-grainedtuff-sandstoneswith Holcophyllocerasme-
diterraneumNeum.,Garantianaaff. baculata (Quenst.)- 100-150m.

4. Alternation of thin-beddedtuff-brecciaswith sandstones,in places
tuffogenic, containingHolcophyllocerasaff zignodianum(d’Orb), Eurysto-
míceraspolyhelictumokribenseKakh., Oppeliasubradiata(Sow.),¡‘arkinsonia
depressacrassaNicol., Ocribites djanelidzeiKakh. - 120-200m.

5. Fine - ant) middle-grainedtuffs with Garantianabaculata (Quenst.)-
40m.

Thesedepositsare overlainby the UpperJurassicrock. From the Tskhe-
nistskaliriver valley volcanogenierocksextendtowardthe valleyof the Rioni
river. Herethey are representedby coarse-ant) small- pebbledtuff-breccias,
tuffs ant) tuff-sandstoneswith augite-labradoriteporphyritic flows (2500m).

Fromthelower part of thisthiek sequencethe following ammoniteshave
beencollected:¡‘artschicerasabichi (Uhí.) ant) LytocerastshonthenseKakh.,
ant) from the upperlayers- HolcophyllocerasrionenseDjan., Eurystomiceras
polyhelictum okí-ibenseKakh., Parkinsoniasp. aff. planulata (Quenst.),
O/<ribites ckrihensis Kakh., Garantiana garantiana (d ‘Orb.) (Kakchadze,
1947).

In thetuffs of porphyritic andesitesof the Rioni basinVakhania(1976)also
points out the preseneeof ¡‘artschiceras vermediaeKakh., Euristomiceras
polyhelictum(Bockh.), Lytoceras¿tshonthenseKakh. ant) Stephanocerascf?
humphriesianum(Sow.).A little higher, ¡‘arkinsonia depressa(Quenst.)ant) ¡‘.

subarietis(Wetz.).
In the easternpanof Okriba the upperhorizonsof voleanogenicsoften in-

dude bedsof slatymicaceoussandstonesant) shales.Their late Bajocianage
(ParkinsoniZone) is substantiatedby the find of ¡‘arkinsonia djanelidzeKakh.,
¡‘.or/ñgniana (Wetz.), ¡‘. subarietis(Wetz.), ¡‘. depressa crasga (Nicj, Oppelia
subradiata (Sow.).

In north Okriba the Bajocianagainis entirely composedof voleanogenie
rocks.In particular,herethereis an alternationof tuff-brecciasant) tuff-sands-
toneswith rareporphyritic flows ant)fragmentsof Eurystomiceraseudesianum
(d’Orb.), StephanocerasvanienseKakh. ‘[he overlying tuff-sandstonesreveal
the renovationof fossils. Herethereappear¡‘seudophylloceraskudernatschi
(Hauer),¡‘artschk-erasabichi (UN), Eurystomiceraspolyhelictumokribense
Kakh., ¡‘aí-kinsonia depressa(Quenst.),¡‘. djanelidzeKakh., ¡‘. planulata
(Quenst.),Garantianacf. garantiana(d’Orb.).

To dic southof (he Georgianblock bajociansedimentsaredevelopedin (he
LesserCaucasuswithin the Locki massif.On the northern ant) westernmargins
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of(he massif(heyare exposedas small outcrops.Comparativelymorefully vol-
canogenicrockscharacterizedby ammonitesaredevelopedalongthe southe-
asternmarginof the massif.Accordingto Zesashvili(1955), the porphyritic se-
ríes is subdividet) into threeunits. The lower unit (1700 m) is madeup of
massiveporphyritesant) their pyroclasticwith C’aIliphyl/ocerasheterophyllo¡-
des (Oppji; the tniddle one (350 m) is representedby beddedtuff-breccias
ant) tuff-sandstoneswith the prevalenceof aleurolitesant) sandstonesat the
baseant) with floral debrisant) ¡‘seudophyllocerascf? kudernatschi(Hauer.),
¡‘arts(-hiceras cf. abich¡ (Uhí.) Eurystomiceraspolyhelictum (Bockh.), Ve;’-
m¡sphinctesmart¡nsi (d’Orb.), ¡‘arkinsonia cf. par/dnsoni(Sow.)ant) Oppellia
subradiata(Sow.).The upperunit (1000m) consistsof ant)esiticquartzporphy-
lites ant) their pyroclasticswitli Vermisphinctesmartinsi (d’Orb.).

BAT1-IONIAN

In GeorgiamarineBathoniandepositsliave limited distribution in compa-
nsonwith Bajocianrocks.‘[bey aredevelopedin the southemslopeof the Ore-
aterCaucasus(West Abkhazia, Racha,Tskhinvali region) ant) in the Lesser
Caucasus(Locki massif).In theWesternGeorgia(Abkhazia)Bathoniansandy
bedsareexposedin the gorgesof the Psow,Gega,Bzibi ant) sorneotherrivers.

Oneof thecharacteristicsectionsis locatedatthe villagePskhu,in the can-
yon of the Betagariver (the right tributaryof the Bzibi). At present,Bathonian
ant) similar depositsareidentified as «theBetagasuite».

In the canyonof the Betaga,justas in otherregionsof Abkhazia,aboyethe
tuff- brecciasant) argillites of Bajocianconfonnablyoccur(Kachadze,1947;
Tsereteli, 1968, 1989; Paichadze,1978)sandyaleurolitesant) graywackesands-
tonesintercalatedby dark sandylimestones.The depositscontainfrequentIi-
mestoneconcretions,floral debris,thin coal lensesandshellsof variousmo-
lluscs - 200 m. Here,as well as,in the vicinity of thevillages Pskhu,Rigzaand
othersthe following ammoniteshavebeenfound: Callip/zy//ocerasdisputaN/e
(Zit.), Pseudophy//ocerascf. kudernatschi(Hauer),Partshícerasstriatopli-
catum Besnos.,Nanno/ywcerasilanense (Strem.),Occatraustes(¡‘aroeco-
traustes)ex-gr.jáscus(Quenst.),OxyceritesyeovilensisRolí., Cadomitescf? or-
bignyi Gross.The majority of mentionedammoniteshavewidevertical range
from Bajocianto Callovianinclusive.The only exceptionis Oxyceritesyeovi-
lensisRolí. - a characteristiespeciesof the ZigzagZone.

The bedsattributedto the Betagasuiteare transgressivelyoverlappedby
Calloviandepositswhich in mostcasesare characterizedby ammonites.

To the eastof Abkhazia,in Racha,marinebathoniandepositsare knownin
the middle reachesof the Rioni river. In this areabajocianvolcanicsaretrans-
gressively,with basalconglomerates,overlainby late Bathonianshales.‘[he lat-
ter gradually,without anytracesof gap,passinto sandydepositsof Callovian
(Khimshiashvili, 1957;Lominadze,1982).The only sectionwhereammonites
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werefound is at the y. Tsesi(the Rioni river). Hereaboyebajocianvolcanics
occur:

1. Dark andblackshaleswith calcareousconcretionsandthin-beddedcar-
bonatesandstones.‘[here are numerousfloral debris, lessfrequently shellsof
bivalvia andoccasionalarninonites:Hemigarantiajulii (d’Orb.), Oecotraustes
(Pseudoecotraustes)bijúrcus Khim., Lissocerassp. indet.,Pseudoperisph¡nc-
tes sp. indet. - 25 m.

2. Greenish-greysandstoneswith concretions(containingfragmentsof bi-
valvia) andintercalationsof clayey sandstones- 30 m.

3. Alternation of thin- ant) thick-beddedsandstoneswith concretions.The
rockscontainshellsof bivalvia andrare representativesof ¡‘hy//oceras-30 m.

The distributionof Middle Jurassiedepositsis confinedby the gorgeof the
Rioni river. The upperhorizonsof this sectionareexposedon the Ieft bankof
the river andatthe y. Tsesi,wheretheyarecharacterizedby the rich Callovian
ammonitecontent.

The shales(Iayer 1) situatedbetweenbajocian volcanics ant) callovian
sandstones(layers2 ant) 3) wereassignedby earlier investigatorsto Callovian.
I-Iowever, the discoveryof zonalindex ¡-lemigarantiaju/ii (d’Orb.) in the layer
1 (determinationof Paichadze)undoubtedlypointsto the lateBathonianage of
the hostshales.

Eastward,in the upper reachesof the Kvirila river (Tskhinvali region)
Bathonianbedsare developedon the limited area. The most characteristie
section is nearthe y. Tsona.

Viere over the bajocianvolcanicrocks occur:

1. Conglomeratesof porphyriticandtuffogenicsandstonepebbles- 1 - 4 m.
2. Rusty-brownbeddedfine-grainedsandstonesandsandyclay with con-

cretions.Both depositsant) concretionscontain floral detritus,Bivalvia ant)
Cephalopoda-35-40rn.

3. Beddedcalcareoussandstonesant) sandylimestones- 20 m.

The clayey-sandybeds(layer2) containnumerousammonites:Oecotraus-
tes (Paroecotraustes)maubeugelSteph.,Oecotraustes(¡‘aroecotraustes)den-
sk-ostatusLiss., Eohecficoceras(Eohecticoceras)haugi (Pop.-Hatr.),E. (E.)
tsonensis(Khim.), Oppe/ia(A/cidia)fuscoidesKuhn, O. (A.) subcostaria(Op-
pel), Cadomites(Cadomites)bremeri Tser., c. (Polyplectites) ertsoensís
Paitch.,C. (¡‘.) z/atarskiiSteph.,Bu/¡’atirnorphites(BuI/atimorphites)latecen-
tratus (Quenst.),8. (B.) aff. perisph¡tu-toldesArk., Siemiradzkia(Siemiradzkia)
caw-asica Steph.,S. (¡‘reva/la) pseudoperspi<-uaSteph.,Homoeop/anulites
(Paracho/fatia) cf. funatus (Opp.), F/abe//isphinctesaff. vi//anyensis(Tilí.),
Choftátia (Grossouvria)curvicosta (Opp.), C. (Choifatia) evoluta (Neum.)
ant) numernusPhylloceratidae(Tsereteli,1968, 1989; Paichadze,1973).
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Previousauthorsattributedlayers 1 ant) 2 to Callovian. However, fossils
fount) by us indicatesthe middle ant) lateBathonianageof theseroeks((heBre-
meri andRetrocostatumZones).

Amongah the describedforms the most interestingis Cadomites(C.) bre-
meri Tser.This speeieshaslimited stratigraphierangeandis usedas an int)ex-
speciesfor the upperpart of middle Bathonian(Kopic, 1974).

Considerableplace in the fossil assemblagebelongsalsoto representatives
of the OecotraustesandEohecticocerasgeneraseveralspeciesof which - Oe-
cotraustes(¡‘aroecotraustes)maubeugeiSteph.,O. (P.) densicostatusLiss.,Eo-
hectiCoCeras (Cohecticoceras)haugi (Pop.-Hatz.)ant)othersreachedtheir gre-
atestflourishing in lateBathonian(the RetrocostatumZone).

Marinebathoniandepositsarealsodevelopedin the LesserCaucasus,in the
Locki-Karabakhizone.In the upperreachesof the rivers of Gulmagometchai
ant) Ui- ianovskiskhevivolcanogenie-terrigenousupperBajocianrocksareex-
posedaboyewhich conformablyIle:

1. Argillites andshaleswith intercalationsof sandstonesant) graveistones
(Ze-Sashviliet al,, 1977). In the upperpartof thisunit weremet floral detritus,
bivalvesandammonites:Morphoceras(Ebrayiceras)fihicostaWetzel,M. (E.)
sulcatum (Zeit,). M. (Morphoceras)multiforme Ark., Oxyeeriteslimosus
(Buckm.), Oxyceritesyeovi/ensisRolí, ant) Lisso-eraspsilod¡scus(Sehí.) -

80m.
2. The describedrocks are transgressively,with basalconglomeratesat

the sole,overlainby volcanogenic-terrigenousrockswhosestratigraphicposi-
tion correspondsto Callovian.

Assemblagesof fossils givenin layer 1 undoubtedlyindicateearlyBathonian.
Representativesof theM. (Morphoceras)ant) M. (Ebrayiceras)generaarecha-
racteristicfor the wholeearlyBathonianwhereasOxyceritesyeox’ilensisRolí, is
consideredto be the index-speciesof the uppersubzoneof the Zigzag Zone.

CALLOVIAN

The Callovian depositsaredevelopedmost fully in the Southernslope of
the GreaterCaucasus(WestAbkhazia,UpperRacha,Tskhinvahiregion). The
most interestingsectionof thesedepositsis at the v.Tsesi, in the gorgeof the
left tributaryof the Satsiskvilegele.Hereaboyethe BajocianPorphyriticsuite
unconformablyoccur:

1. Breccia-conglomeratesconsistingof material of the Porphyritic suite
cementedwith crystalcalciteant), locally, with graywackesandstones- lO m.

2. Greenish-greycoarse-grainedgraywackesandstonescontainingsmall
Gastropoda,bivahiaandfloral debris- 5 m.
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3. Coarse-grainedsandstoneswith greylimestoneintercalationsandnu-
merousfragmentsof charredfloral detritus - 8 m.

4. Brown ant)grey fine-grainedsandstones- 6-8 m.
5. Bluish-greenant) grey aleurolites.Iii the mediumpanof (he irnit car-

bonateconcretionlayersappear.Floral remainsarecommon- 35-40m.
6. Greenish-grey,brown thick-beddedsandstoneswith ammonite:Ma-

-rocephalftesmacrocepha/us(Schloth.),Kepp/erites(Kepp/erites)georgicus
Khim.- 30 m.

7. Brown calcareoussandstonesant)greenclayswithHecticoceras(Hee-
ticoceras)hecticum(Pratt.)- 4 m.

8. Ahernationof greyshalesandclayey sandstoneswith limestonebeds.
The unit containsMacrocephalitesmacrocephalus(Schloth.), M. canizarroi
(Gemm.),M. cf rotundus(Quenst.),M. madagascariensisLem., ¡‘/eurocepha-
/ites tumidus(Rein.),Kamptokephalitesfamellosus(Sow.),K. m-olchicus(Djan.),
K. subtrapezinus(Waag.),Jndocephaliteschíysoo/ithicus(Waag.),I.caucask-us
(Djan.), Dolikepha/itessubcompressus(Waag.),Cadoceras<Cadoceras)e/at-
mae (Nik.), C. (C.) modio/are (d’Orb.), Sphaerocerasglobu/¡forme(Gemm.),
Choiflhtia (Grossouvria)subtil¡s (Neum). Indosphinctes(Indosphinctes)pseu-
dopatina(Par.et Bonar.),Kepplerites(Gowericeras)gowerianus(Sow.), (Dja-
nelidze,1933; Khimshiashvili,1957, 1962; Lominadze,1967).

9. Calcareousant)sandyclayspassinginto clayey sandstones- 90 m.

Units 1-5 only eonventionallyareattributed to earlyCallovian. Tsereteli
(1968)considersthemtobeBathonian.

The first Macrocephalitidsappearin layer6, andlayer8 containsalready
numerousrepresentativesof early Callovian ammonitesthat allows to date
the host rocks.

As can be seenfrom the aboyelist of fauna,layer8 containsrepresentatives
of both zonesof the Lower Callovian.The majority of Macrocephalitidsand
Hecticoceras(Hecticoceras)hecticum(Pratt.)arecharacteristicof the earliest
Callovian.(MacrocephalusZone)while suchforms as Cado-eras(Cadoceras)
e/atmae(Nik.), C.(C.) modio/are (d’Orb.), Chofthtia (Grossouvria)subtilis
(Neum.). Indavphinctes(Jndosphinctes)¡‘seudopafina(Par.et Bonar.), Kep-
plerites gowerianus(50w.),areencounteredaboyethis zone.

At thebaseof layer9 therehavebeenfoundHomeop/anu/ites(Parachof-
fttia) thnatus (Opp.), Choifatia (Choffatia) prorsicostata (Siem.),which are
alsocharacteristicof the upperzoneof the lower Callovian.

Thus,the lower Callovianof the studiedsectionhasquite definitely, aboye
the MacrocephalusZone, onemore biostraton whoseindex-speciescan be
Kepp/eritesgowerianus(Sow.).

Earlier Khimshiashvili (1962),Tsagareliant) Khimshiashvili (1974),Lo-
minadze(1982)pointed out the middle Callovian Mac-rocephalitestransiens
(Wang.),Lunulo¿-e,-as(Lunu/oceras-)¿ompressus(Quenst.)ant) Putealiceras
(¡‘utea/fi -eras)metomphalum(Bonar.).
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At the top of layer 9, Khimshiashvili (1962) found Oxfordian bivalvia.
Thetransitionfrom middle Callovianto Oxfordian in the Tsesisectionis quite
continuous,sothe presenceof upperCallovianhereis beyondany doubtsince
thebottomof this unit hasmiddleCallovianageant) its uppermoslbedsareal-
tributed to LowerOxfordian.

Another interestingsectionis locatedatthe village of Korta:

1. Greyshaleswith limestoneintercalations- 15-20m.
2. Brown shalesinterbeddedwith densesandstonescontainingconimon

¡‘osidoniabuchi (Room.)- 10-15m.
3. Greenish-greysandyclayswith sandstoneintercalationsant) ammoni-

te fauna:Macrocephalitesmacrocepha/us(Schloth.),Indocrphalitescaucasicus
(Djan.), Dolikephalitessubcompressus(Wang.),Kepp/erites(Kepp/erites)rio-
nensis Khim., K. (Gowericeras)gowerianurn(Sow.), Cadocerasmodiolare
(t)’Orb.), Pleurocepha/itestumidus(Rein.),¡‘.pila (Nik.), Kamptokepha/itesla-
mellosus(Sow.),K.subtrapezinus(Waag.)- 80 m.

4. Yellowish-greycalcareoussandstoneswith marí intercalations(«Kor-
tabeds»)- 35-40m.

Layers1-2 becauseof the lack of Callovianindex forms areconventionally
attributedto the Callovian.Layer 3, as is seenfrom the aboyelist, containsin-
dex forms of both lowerCallovian zonesof WestemEurope.

TypicalmiddleCallovian formshavebeenfornid iii the lower horizonsof
the Korta beds(layer 4): ¡‘utealiceras(¡‘urea/meras)svevum(Bonar.),P.(P.)
metompha/umacuticosta(Tsyt.), P. (Zieteniceras)evo/utus(Lee.). In upper-
most levels, CuaspidocerasferrugineusJeann.ant) numerousPhylloceratina
havebeendiscovered.Djanelidze(1933),Kakhadze(1947) ant)Khimshiashvili
(1957) presentanextensivelist of late Callovianammonitesfrom this portion
of the seetion:Aspidocerasj¿zusrum(Bayle),Luaspidocerash.irsutum(Bayle),
Quenstedroceraslambertí (Sow.), Q. henrici Douv, Cal/iphyl/ocerasnanfredi
(Opp.), ¡‘utealiceras (¡‘utea/iceras)bisu/carum(Spath.),Lunuloteras(Lunu-
¡oc-eras)cf? dynastesSpath.Likewise wefoundalso¡‘eltocerasathleta (Phill.).
‘[his list of fossil showsthat (heKortabedscontainforms of both (herniddle-
upperCallovian ant) the Oxfordian.

Thus, the presenceof middle Callovian within the Korta bedsmay be re-
gardedas provedon thegroundsof finds of forms characteristicof this substage
- ¡‘utea/iceras(¡‘urealiceras)svevum(Bonar.),¡‘.(¡‘.) meromphalumacuticos-
ta (Tsyt) ant) ¡‘. (Zieteniceras) evo/utum (Lee.).

The both zonesof theupperCallovian- Athletaant) Lamberti-arealso pre-
sent.The presencein thesectionof thelower zoneof upperCallovianAthleta
Zoneis substantiatedby Pe/tocerasath/era(Phill.), Fuaspidmn-erasjérrugineus
Jean,,E.hinvurum (Bayle). The Lamberti Zone has beenrecognizedon the
groundof finds of Quenstedroceraslambertí(Sowji, Q,henrici Douv., Putea-
¡heras (Putea/iccí-as)hisulcatum(Spath.).
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FromUpper Racha(he Jurassicdepositsextent)towardsthe southeast,to
Tskhinvali region.me bestfaunisticallycharacterizedsectionis locatedon the
rightbankof the Zembiadagrivernearthevillage of Kemulta.Viere Bajocian
volcaniesare transgressivelyoverlappedby the suite of Callovian terrige-
nousrocksrepresentedmainly by grey clayeysandstoneswhosevisible thick-
nessis about20 m. From this suitePaichadze(1973)recordedthe following
forms: Macrocepha/¡tesmadagascariensisLem., Meanizarol (Gemm.),
Kamptokepha/itesintermedius(Greif), Do/ikephalitestypicusbalkarensis(II-
yin), Cadoceras(Cadoceras)e/atmae(Nik.,), Kepplerites(Kepp/erites)kep-
píen (Opp.), Putea/iceras(¡‘utea/iceras) cf. punctatum(Stahl.),Choifatia
(Chofthtia)radschensis(Djan.), andalsonumerousPhylloceratit)s.Besidesnu-
merousMacrocephalitidswe havefound hereHomeoplanulites(Parachoifa-
tia)funatus(Opp.) ant) ¡‘utea/iceras(¡‘utealiceras) /crakovierneogiva/e(Tsyt.)
(Lominadze,1982).

Analysingthis fossilswe canseethat besidesindex-fonnsof the lowerCa-
llovian MacrocephalusZone(representativeof thefamily Macrocephalitidae)
wealsohaveherespecieswhich usuallyareencounteredaboyethis zone- Kep-
p/erites(Kepplerites)keppleri(Opp.), Cadoceras(Cadoceras)elatmae(Nik.),
andI-Iomeoplanu/ites(Parachoifatia)funatus (Opp.). Consequently,at the
baseof this suite,as well as in UpperRacha,it is possibleto specifytwo bios-
tratigraphiclevels.

The upperhorizonsof the suitemaybe datedas middle Callovianby cha-
racteristicforms of this substage:¡‘utealiceras (¡‘utealiceras) cf. puctatum
(Stahl)and¡‘. (Zeiteniceras)krakovienseogivale (Tsyt.). In this sectiontheup-
permostCallovianis not exposed.

In thewesternpanof the Gagra-Djavazone(in Abkhazia)the Callovianis
represented,as well as in Racha,ehiefly by clayey-sant)yfacies that trans-
gressivelyoverlie olderformations.

With¡n the middle reachesof the river Bzibi the Bajocian-Bathoniansedi-
mentsareunconformablyoverlappedby conglomerates,aleurolites,graywacke
sandstones,gravelstones,limestonelensesof total thickness150-200m. These
depositscontainnumerousCallovianammonites:Do/ikephalitessubcompressus
(Waag.),Macrocepha/itestransiens(Waag.),M.madagascariensisLem.,M.ve-
rus Buck,, M.canizaroi (Gemm.),Indocepha/itescaucasícus(Djan.), 1. cf. sp-
haericus(Geit), Pleurocephalitessubtumidus(Waag.),¡‘tumidus (Rein.),Bu-
//atimorphiteshul/atus(Orb.),Choftátia(Choifatia) tsessiense(Djan.), C.(C.)

recupe¡-oi(Gemm.),C.(C.) neumavi (Siem.),C.(C.) ba/uchistanensis(Noetí.),
Flabel/isphhu-tesvi//anyensis(Tilí.), Homeoplanulites(¡‘arachojifátia) aff. fu-
natus(Opp.), Indosphinctes(¡ndosphinctes)pseudopatina(Par.et Bonar),1(1.)
choffati (Par.et Bonar.),1(1.) urbanusSpath,1(1.) /rweyensisMang.,1(1.) bre-
non> Colí.,Kepp/enites(Gowericeras)gowenianus(Sow.), Putea/iceras(¡‘ute-
a/ft-e;-as)/ugeoni (Tsyt.), ¡‘.(P.) metompha/ummu/ticostatum(Tsyt.), Lunulo-
ceras(Lunuloceras)compressus(Quenst.),L.(L.) pavioví (Tsyt.),Jeanneticeras
anoma/umElmi, (Kakhadze,1947; Khimshiashvili, 1957, 1962; Lominadze,
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1982). Alí the aboyementionedformsindicatethe presenceof bothlower Ca-
llovian zoneswhereassuchforms asMacroceplialitestransiens(Waag.),¡‘ute-
a/iceras(¡‘utealiceras) lugeoni (Tsyt.) andP.(¡’.) metomphalummultic-ostatum
(Tsyt.)point to the presenceof middle Callovian.The uppermostpart of (his se-
queneeKhimshiashvili (1962)attributes,on the groundof finds of bivalvia, to
lateCallovianandearlyOxfordian(Fig. 2).

CONCLUSJONS

Analysis of fossil ammoniteassemblagesshowsthat inGeorgiaall stagesof
theMiddle Jurassiccanbereliably recognizedand,besides,the preseneeof cer-
tain zonesof thesestageshavebeenrecognized.

Ammonites from the most ancientearly AalenianOpalinum Zone are
knownalmostin alí tectonieunitsof Georgia.By comparativelyrich fossilsas-
semblagesthis zoneis distinguishedin theKachetianpanof the Kazbegi-La-
godekhi structural-facialzone.Ammonitesfrom this zonebelongto genera
Leloceras,Costilejocerasant)Bredvia.

In Kakheti layers containingLudwigia obtusíformisbuckmaniGec. co-
n-espondto MurchisonaeZone.In the sameareaBradfordensisZone is cha-
racterizedby finds of Brasilia sublineataBuck. ant) B. b¡-adfo¡-densisBuck.

The baseof the Bajocianstage- the DiscitesZone - is also recognizedin
Kakheti by the presenceof HyperliocerasandEuhoplocerascrassispinatum
Buck.

The SauzeiZoneis establishedin the Dzirulamassifon the groundof Emi-
lela contracta(Sow),E. po/yschides(Waag.),Skirrocerasfreycineti(Bayle).

‘[he overlying HumphriesianumZonehasbeencharacterizedby the index-
speciesant) also by Noí-ínannitesbí-aikenridge(Sow.) found in the Dzirula
massíl.

The presenceof the next,NiortenseZoneis confirmedby the singlefind of
Garantianahacu/ata (Quenst.)in the Dzirulamassif.

Ihe GarantianaZoneis recognizedwithin the Georgianblock. It contains
Garantiana~f.bíjkrcata (Ziet.) ant) O. garantiana(d’Orb.).

Frequentfinds of the representativesof¡‘arkinsonia allow to assertthe
presenceof the ParkinsoniZone - the uppermostzoneof the Bajocianstage.

In Georgiathe Bathoniandepositsarecharacterizedby ammonitesvery po-
orly. For thatreasonwecan speakonly aboutthe existenceof occasionalzones.

Fío. 2,—Correlarionof generalizedstra¡igraphiccolu¡nnsof Middlc Jurassicof Georgia.1— Clayey sha-
lesandargillites; 2 - Beddedsandstones;3 - Sands¡ones;4 - Clayeysands¡ones;5 - Conglomerates;6 -

Marls; 7 - Liínes¡ones;8 - Volcanogcnicrocks;9 - Tuff-sandstones;1(1 - Ammonítes.
Fío. 2——Correlaciónde los perfiles generalesde la sucesiónestratigráficadel JurásicoMedio deGe-
orgía. 1: Argilitas y pizarrasarcillosas;2: Areniscasenbancos;3: Areniscas;4: Areniscasarcillosas;5:
Conglumerados;6: margas;7: Calizas;8: Rocasvolcánicas;9: Areniscasvulcanosedimentarias(Tuff};
¡O: Amínonites.
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For instance,the earlyBathonian,ZigzagZone,hasbeenrecognizedin the
southemslopeof the GreaterCaucasus,in the Gagra-Djavazone(Abkhazia)
ant) in the LesserCaucasus(SouthGeorgia).The presenceof middle Bathonian
(BremeriZone) is provedonly in the Tskhinvali region (y. Tsona).As to upper
Bathonianits lowermostzone - (RetrocostatumZone) was recognizedin the
Tskhinvali regionandRacha.

The Calloviandepositsarebestcharacterisedby ammonitefossils,however
the identificationof severalzonesis not possiblein alí sections.

The MacrocephalusZoneis paleontologicallybest characterisedandcan be
distinguishedalmostin alí sectionsin Racha,AbkhaziaandTskhinvali region.

The regionalGowerianusZoneis distinguishedalso in ah the studiedsec-
tion, but paleontologicallyit is substantiatedworsethan the former.

Middle Callovianis identified mainly on the groundof finds of the repre-
sentativesof theI-Iecticoceratinaesubfamily.

New investigationsshowedthat the identificationin Georgiaof the Anceps
Zonewhich makesthe lower middle Callovianzonein WesternEuropeis not
justified; first, representativesof this genusarenot encounteredin Georgia;se-
cond, interrelationbetweenmiddle Callovianfaunain sectionsremainsuncle-
ar. In ouropinion, it is betternotto subdividethe middle Callovianinto zones
butto describeitas bedswith Putealicerasmetomphalum.

Most upperCallovianzonesarecharacterisedonly in Racha.Viere, by the
presenceof Quenstedtoc-eraslamberti (Sow.), Q. henrici Douv., Cuaspidoceras
ferrugineusJeann.,Putealiceras(I’utealiceras)b¡sulcatum(Spath)bothzones
of Late Callovian -Athletaant) Lamberti - havebeenrecognized.
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