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MO PAMA TN

M= Q6o 12 Hogoa Harna e BoCio-HOA 1 RO r§alaom
IBpsriaao ecayss okea “Bos Qpel
Gaaal . Boo+raa rgepn B pseaao acrea Cieapl Kkaaaeap B

Ko GvB rengrraain vesac BEEpgevaee recaomm
HAOEE N K-8IFe O DIaHFA

Gaa?. Baoorad repaepn [J3pseaao ecoven. Gh-aaeve G
AU YaOO-OYK VBEECTFAGB OB cYhynvarceEm FKoTakr reres
MOYK IEVIES C Gsavaov VEEECTFHRaM

Gamal. IOrea repeapA /Japyraao vecryea e neiy Haem
1 BEpew Gvov B algmaa @Kearmeyve). Yaoowve 1 awc
HAIORE VESECTFFAH/

Cramas. orea sos QOa< Yao-ave VEECHA Byu kanymea
(EAMNECTERHO HAEESEVO-aO BECHECTE)

Bogmi/sa+s Bopeotre 13 oo Mooae oroiavA Farnao/exnaai

aramnav

Goamal. i asoi ilag/erxnaoil araunav Eegeveaaaee
KED-arLe oroiadH Gvs cTaunm

Ccraraa?l. @EvaMeiy WV BEpEwWI eV Bppsaevwoae T4t
reH-orgiE-anrbe 1 K-Earbe OroiaHH GvB CATER

Graaasl. GaEpcee HO oo/ 8rna ol aHavav B IV
1  Hairewoye GpoecGaeY) aocke VEEECIHH [eans
Lediid IsETeT (OEp/BGEY) yaa-a

TeEmias Toemuvk 14 roga Haria ven aoscio+HoA Qs Yoo+

ave VERECTFHH TOg/BEI-a0 EHECIEH aiave VEEECIFF I C
anoviam

Gaeal. Yoo ove LepaiM avea KoTakr AOCEX Y NEAVB-BEK
1EEECIFAGB B roAe pLkanymea

Goamaa?l. Yao-aui K Gvs No-sCEA leam

Goamal. Bpseamvave 1 anave VESECIFAY C aoviiaw B a9
clqggaan



FIELD TRIP PROGRAMME

The First Day. Saturday. November 12.
The Lower Cretaceous of the eastern and southern peripheries of the
Dzirula mass; southern part of Okriba.

Stop 1. Eastern periphery of the Dzirula mass. Old quarry in the
village Tskhetijvari. Urgonian limestones of Barremian,
Barremiar/Aptian boundary.

Quarry near lime furnace. Barremian sandy-argillaceous
and carbonate deposits.

Stop 2. Eastern periphery of the Dzirula mass. Exposure of the -
Barremian urgonian limestones near the village Chumateleti
Contact of the Paleozoic granitoids with the Barremian
limestones.

Stop 3. Southern periphery of the Dzirula mass. Lower/Upper Barre-
mian boundary in the village Goreabft (the Khvadaura river)
Urgonian and ammonitic limestones.

Stop 4. Southern part of the Okriba. Urgonian limestones in the
Tskaltsitela river gorge (predominantly Lower Barremian
age) -

The Second Day. Sunday. November 13.
Cretaceous deposits of Racha-Lechkhumi syncline.

Stop 1. Southern slope of Racha-Lechkhumi syncline. Barremian/Al-
bian carbonate deposits near the village Tvishi.

Stop 2. Lower/Upper Cretaceous boundary. Upper Cretaceous terrige-
nic-carbonate and carbonate deposits near the village
Alpana.

Stop 3. Northern wing of the Racha-Lechkhumi syncline in the Khi-
dikari gorge. The Lower Cretaceous (Berriassian-Barremian)
laminated limestones. Pelagic equivalent (Hauterivian -
Barremian) of Urgonian.

The Third Day. Monday. November 14.
The Lower Cretaceous of the south-eastern Okriba. Urgonian limestones
of Hauterivian age; Aptian limestones with ammonites.

Stop 1. Urgonian near the church Motsameta. Contact of laminated
and massive limestones in flood plain of the Tskhaltsitela
river. -

Stop 2. Urgonian ridge near the Gelati monastery.

Stop 3. The Upper Barremian and Aptian limestones with ammonites
in the vicinity of the village Godogani.
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KA TEOOAEHAN OEK PS8V

TR e Z3J:3anmeEeT Lae I H- Y0 U S EIY0 W8 2Zaaaaa A Ha
e o8 IEWW T c eoeviigeey] Fallkae - Cc pyei v Apee] ara s
Te- cAaARTRnEaoy TgpmpA lpa)>aakRagyBeIcC YERYEAHY [EB -
HOEBEV IGO0 gEmL -  FONECTHHM B EEDy]  [EB-aEs- bW Jas i Epia
M1 O MOIECTEM TMTB KNGS, IM/3TaHXK [P M-EaHHaO M{IEaE=c
WIEH-CCIM VDIBOIFBEK BEyee ven 1400 oo+ maB T EBEK VM MHEEHBXK
BN, rociesav a0 B o0, B Grs-eoam e IpEsunivmm lgose
MOURYLHE (841 SBHOCGT AV MCIO-HAO TERIpAHEROA - 6am 400 a
PIias BAOEGON /TR BAaabe BIpayv raEgaEnmmv e B Ay et e
aao BT VA

MaA- ama/JEs-eivik 3oHieciBaHbXK TEOL B A ook
FJoeoam A-EPATVI B IO E HHE A/ MNAIEHHA 1B 3008 sl ce
B smapaese 3000 IigEm O HD.

e+ HIOO, R MTTMAEHYO /BN, BEDI1 OReErvBe
HALKO-EBHEe TTHEHIM B MOJAOIEE VJVIGELE M IMDeC VK aEB- Baa 34
1oV oW/ - Graiana rmysa+-o-ad JVIIEyE. MM aaoa-8d HOEA MG,
TaHb) MOWE T H-E8DEI S MEVIS UTICCIDVIEHHE DAO VO U A3
HEE FKOWMHECTED PVIIEKISOBK TAVATFACE

QB HW Mo ameaow eeTawm Keaa i B wsoraem lpavi ss
JAROICA 1Igobe O BEohiao Moo Kkaeasy Egmaebe Roaoi Kot
e 1 Kpraoi Nedgobspm B Eg-am

recameave casaoom Npyav 1 KeBaea B LV O T HOICH VK B
agooiavev ey BBEsanaoil v AAEBAOOI ITviiaw] Hacele Bgoec
O 1 ASEIaO1 BEIEEA AV OOl mEaEaaoao aqgr 80 oA Bao e
[58< B AOICH 2 TaKIONM e €yHALI BaEa0 Ioaa- MoOQEd mado
pa B a0 Hafe GEg-01 “BECM M B Wadii aqen 86 roc Hakae KT
e Mo ITadupe OIFGIICH W8OI B a0 aqo-a Boriao Kesaesaroen,
CIEB A €2 H BEPe-atb Bausuwalyo qaoaino Aavvauii keaass
EOOOIGHH I0HES  He QO OEEH M B3 CIPKEE U OOV reoamMaao
0 EERMTA 3EH B A0 TaKRIOHN-EHE €vHALI M 3051 [EB-a0 Iona
(Prcl)). Graare T TERONnEee ekl asmaao kKkeaa agenave aqa
O-81an aciena Bmiao Keeasn Zaaaasaoii gqeEnomHibi Mo Maoaaasce
HAA QO VIGRV LOB 1 MaoaBa<aElad HEEBMTaupa - GEgIosa 5§08 g
depon chvp-o4 oo KEes M TapWw! [Fe raoenie b He il K ay
or lpav- BAdvaw n/Asagia/niae

[e aaabe 30b1 By HOICH B G4ER-E doscm BEomiao Keaeaesa
b1 [TEB-aOo >ESIA M Okao ado-a B rgsii VB K [EE/T NEIaOp- 83441
M NEMEIM- 8 Vi ?) 1erecsa qopowprake OCiaanaace aaaaie
NEEHI'H VDA A ase B+ e Oad MBS reca o vHObe oS
He OroiIavA 1 es Mo OLe Ay HEBOoOHO “EIEOIMHbK B/ RN EHAK
LENA0S VEEECIFO B LEHGEH-04 W80 bl QDG Yaay) Keeaa, rogae
VBSOS 8| VEEECTIEUE O-HbK SHEITFGEEH BIOS A 1 O VIS

HEOHO APKIP-CHPEVOHEK €vHAL Gee HEBAO IMpna BJoe
Hb1 B € Hoeoo aqo-a saensbii 1 BiCioHA Tviaae aHav-gy]  FKOoe
MO VoS GCEGEIACTM B B/ Biae IR e s Waoi qaoanw] Gaeraaii
aamaVHPAI 1 GOECTH KIMEMOOI (e Aaa) aqen- 810

B =€ Orao aqo-a raesii v 1pEC d-aiaoic Jvib B L H-0A1
o Ga-en M3Vl v NsaCissabl B A 8-0V e a0 vHOCIEM Oroie
HAW C /B qQO0aaa-HX VEEECTFAGB (IVBaad GaF), B KOO MQ/F
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aBse 000 KAe oAU H-OA U Mgaoi aCieM YCIa- B VEBEICH ey Cna
e REES SEEIseicl B eIV e BMA() TEEECTFHAW] res-avnaw] o
MIVIiaw] FOH7OEIRAWM 1 gaLlBw [EEs1 i0kao aqo-a re da-EppvEseT
aEEB B OO a8 [Eesave Imaib| 1iasie OISy/ICIBor

Hakeqoeve asndy 7800 r§EER0T TEC U HEBXIT 80O S aor
HaGoes VK rauTaax OV s abl recaiav vt DvHCiBEW aadH
LEM NMOLHOCTEO /DD 5000 MTO &M TITO/GET BIaw] EEE MW B
nasram

Okes rtoMeoe gEneK B/ aVIaS B30 BOfFECiEeET V1 G e
[LoEEaH M BW OEMIOO-HW Garsiam (3000 V), areEsmawm M TevieH
[£3maw] B GE-04 1 LEHIEH-01 CBCEK3BINPO/ICIBYON BEpEeqaie 1
MNEOBE VEBECTFHAY] THEeTa-03e 1 3D a0 rec-aivin B Bacio+oi v =G,
HOA “BCE XK BCIE2-80C Mibe iese 1 gapuvese agam Or 5000 7000
M) TOOie BEgEcia Ha Baoio+Ho4i 1 33 En.on rapAaa X WEBCEK BEoniao Kk
B<E 30 r§a{EEic] OV 8B 1 “ETEDIHW Mo Baawm [ossare
LEIEOIHHBE B/ KA VEEECTFBI B @0 LEeIEB-041 “ECi M GaEsEs=av aHe
INMQAVITRe /8| (Fo=aae rreno.

ABWOre Naasvave aandg Buiaoo Keaa aogmpoeas B/
e GOOBHMUEHLE G4 1 [EEVIH M aOT e HiW EXIOH RIS
M1 Qe T EEHHM FRLKT

Gegnarad aoea BEOmao Keaaaa rHapga»B-0O r§geqQum B a8 aesc
HAA EOHB NeOB Temeameave daim SAelfoic Me R OMoOYMI
1M rKaamM e Tas-Hw ie-oB-aos aden 8100 M MelavphBa asaao
Leqa rgrern. [auviade ikodracs | NECIEE bl IEL O &
JESEVOHAM NETIAVREIN- 8341 UV NETVETAH-E3OM T W]  HEOEEMHBM VM RO
B0 OMOO4MI1 DO VIAW N SHESTFGEE BIOSMI1 B/ VAW BHDEE0 raes
3

Ha/Gaoes rommi EEES raess1 d-aeeicl F /B pyeaov ra-Amm
B0 TERKIO-WEICE MgRIaERHE “ed JMTVIS C IEVIOaw] racgaoanps
GOviIiam M G e IIiaw A0E0 BTG U KIaEM KA do-EpAabl B/ W
HEEX MM BAMTVIIEX GV HakeI “eny1 Boes voge aekionase e
Ly MELCIEE 85 O EtaIM () NeIFDO VI, qMTviiaw BDEE0 ATy
naoeEoa

Bpeaaaesave o, VEEECTb| Feofaaon riiaAm  I2 B/
Lae apv aaEpiar Gy B Hakel weom Eaeesa do-aiaoic
poa-e YBEECIF A C o e  }ETaw)] doasrulaam 1 nagam ros
460 BEeraMEa. Ko osHe(?) pOVIIaRE B/ IAHVIB| TO/ICIBYON 1a<
e r e/ BRprsaonnecaoee

o >aaEspy as Mol 01 B 2383830V OEyH-OV MNBCVEE Bt
[OFEICA FHeaoHO 3H atre aapan NRasbdiesaan 308 1o Maiuo g,
HK aBIgQOB OIFOMICH K G4En- 80 acae Bowiao Keaasa [Joare aaeva
VOB IEqOEa0, |10 OV TIOHECIBO U CBCTIHHO OIFGCICH K R H-oOW/
Ny CIpKSP-O 1 dopa yo+o I n-aa COuwrmaigsaaaaad (baokaga
Gaeaan Kajaoas) =a reqQuicH Ha ko HEe Mcaea. o ipaeraan
a- FHEOEHHE gEOEaH WO KA - OV LEHIEEHY0 “EOIb 2a3a
B<EaAaO NEVER H R vBom  Tphaayro by Ha aagee 1 Api-oBEoHG
B Uy raae Eneauiave Mo Bse BEatb (SprHoaa Roaa)
M rFETe1 eI PIHHCe B/ ainaeace Hagae Giceaen) oo oiash BaxO
B-Ov FHAL. ZaaB-<aE3-OV EvH-OV NeaVER

AUV ‘0] FH-r-auw s Hkreqaoi1 GeEars-oi aGpeA i arapes
aB-O MgEEET [EBHe YIB-V rEaesH J8aawe nagaeave agagi B
%‘a‘m@ea:o‘ﬁmlhodﬁ:sfboo‘ﬁmmnumm



recaraw] gauUIviam v MaowoibHv Moo WL ALV O VIIOhK B/ 1M -
T2 B Leanmas-oi veom vedER (patraad D) HaksA “80IB GV G
TONT VB B/ VIO A BPEFH - VB HEO K VBTGB Bue aener vasss
THEOUOOHEA B/ aHn-83aH P GAAaaA C e o gavey GEBiaaK aHe
M BJoaokastaadi e VBRI EHe O-Hhe Gy R eI -
PooOIR-e JpaLm VESECTFb Tae B Gaie  Bepeai e 1 reaowe Kasgy
Gaaave B/ 1aVIb| SaelfoiC M7 ae-abw NeEc-amnaw v gauvuTviiaw] Bpee
HEOVEe - TME-00HW TOOaw] [OVIaM 1 VEBEECTFHRFEW] a Feaoave B/
KVIBI - VEEECTFAAM V1 MEOTO M

Oran GoeroboHaaad B JbaQgEtaaad 3a-8), 1ase KK
GEP-EA “BOIb 23aB<aE3-aO MeAVERO THEeiC aEOED 8-05M1 qUpa s
IOren “Bos goia-a M HE-OMEH/MI LTV FHEESMHBMW VEEECTHRCEUE O-HMA
B/ IaNE83MI GPIFM]  “HEQKIKMMACA C KGD-EIFHMA U T Ta-HeWw Mo
M1 GERO-EH B0 - MEHEYL-OMOO4OMI ITRFOVIIARMI VESECTFRAM VNGO
o B aoe lpha+adi mvh A T01A B/ KaHVIIaB L D-HOGE BF
“TETOEOA G

Ro-agaa n Kpraaa Nedgobe BELH SHUHa b ML EH WO VD
reaawm Qv GOIoTN 1VB ITMUHaEHEK TDVH U reesands ovimaannmo as

SHETELTOKO ACicen daadl BAIAaUa M SO HON VMEEA e

Aoy Ipaeaad 308 ERETEGS B INETaxk 3aaaas83dao MOVER
KK TG 1A, I FaalvEaE WS MUHLE TSVIE | 1 GBI B0 B/
7161 B Teave rasmaan gEnao 3 a8 B S ETLOA WECIM b Copuasa
JOA T P Te-Hhin vl Ma-aotso ) 2000 v a 1ase L g oHed Haorav o
G BIE GPA  e-oB-aoib B/ 1an 8301 akdins-Ooiv ERECIEET B GO
Yy Y- ao MR B roenev 3 a-e B/ ana3ad akdins-OOIb (B30 AEA
Te0, Ao ipaeaad 08 EaaE 8- B M HEO-OMOI puUeH,
I dEEEa S BOCIQIETOHE ST U L0V G

Aeen-anacs B AoigoT paeaoi 36 a0 H-0 v Ha- o804 U
A0 EERVIE | TOEV HYTHE AbH-O WEIEHHD CIaibE GHERY 1 HPEBHE [E3
JOWI

KBaB VB3Aa ao rooiavFA ey e aeaoi M a3aiaai "\ ECoM A
MOad Naaaadl IMoE B AESEE B AIaO 3-8 MEDy S B AA
‘Mearatenmrewl, B rpeadl K G A v HigES reoaas 301 vH
TGgEC VAITVG C EDIEHEeV MOINBE 1K KK DU HLE [B3O-CIpH IV
I e FAL FOLE LI TaKIOHVI ITVTT, BB B I axk kKkeaam aae
[OVK OEH HA QeI EH e (e ias 1eC-E33R1a0 Tenta

reoairse N Gaeammhaere aHbe O rgexe Kkeaanifaa
MEBERO HFHAA TQ 110 Zaaaasaoii e (I3 pritace {amace rgAne
naop) BEHeV U gEDeM K-e [Eooaaci Gvs iokao Hed Bgeaao
romaTAa i0ren “Bos Zaaaaan (Haaes), a ase a1 O, 3
HaQ GV oIebl O Z3aa<aE3aO MOTVEA B Noaev 4B0-eaHH-eV KD
e HA [ECCIOHM e 8K Vaga-ui Or 2500 0 34D ) n@EBooaant
V GEP-aO HEA AAMeAEBA/OaO0 Kame A 3y dovpyo A ECTh ToaEAs

OO0, SBrndEl reEesadit lenc

a0 Gard] K oo-airsM Lewsiov Noreas) Geepan Kaasoaa s
HiF oo Oa+HEA K GEy o GEarG3aHEs,00-a0 Ao VIKETO Ios
MeEECEs e o adrB- )0 KoM e Ta B0 aaty Bob) saqacaeenyo B
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e Zaaa-asa30 M Bmaaaasa3 0 OB He 11 C VHIEY KM i
MgEaRTO >ESAa VM BEohiao Kaaaa  KBasavK HBeRK Gaei B Tra @

B acap0) aioiEa1o KBeaeaoi I IR Odii IEEVIioabini
NEMERBY] [ HTO-EH-HV MEIRAVIBY 'sHEa3maail BBV GLER- 8RO
MmoBIVvGS o8 b a-08-0 Meapinesan -au-oob W EET HAone
ARFEHE GEIH-EO-a-HXK IH GOV I D b OO0 HEA Zaaaas3ain
BEoniadaaason aOpBaK . [aevarvirse /b€  FOOE MNOERYRoF
1 GaEa@Eh- eI NEI T E B (BT ECIBA, Y0 oA MEBH LA e
NECITEG HA G Ovile K Z23aaasaoi OB oM e BEEB 3-8V
orave lBeoenma Bl/iaaoi GapocOvey) mmsHm B SoNie VA [[BEa<
PESSICH Iok-8A BeIRS enaa - Mesaoaen

B 1qeetaH-av M Y BHlET GEH-ER Al a/sALL A OB HFHvtoes
IBaVIgH-E rgRaea- S50 OHbe 2a3daaa31a0 BYID/OAGRTO Gaaia
UVDAOA B HE3OHO G Y] FOIOQ M e T B prrace nJoace g Aans
Zaaaes3a0 MEOVES,. FAL U0 WEBERON THEDETFIFLE [BHHHE [OoK riOon,
roeEnvoyy, =or GoeH agD ST B B/ biae N0, O eqinoi ada
ganacn GEp-ad BOEs  lansg (530 §Oanasrt B gy [ aaaovao
O =FHO-8 A@EVHVETEG CHaal/fHAaoi aaps-oi o401

B rcenevvey/an 8- B[/ Biae FHeEhB- a0 CoOEHA A Maaao
1 B Epanra-ao KoM aIIas MR G b 'areEesmaasil roc Q4
GE CEapcAaoviadi o1 o oaro+Haa a ciym &2
E2-G-AO GO VIKETO MNOTA M HI8ET OAECIEFAE B By aresmaa K ro+
aB Bboacd-§- 09 Aoiagaadii 1 TaiiOraao A BYIDDATGRHE PG|
>SEKIgYBOICH HI-O/B-HV GENS RV B/ 1<aHVBOV 1 GEBVIFH-O IMG1ro
BEO-OMOHM THEOIVIORIM Aano-acraeieV B pesysiae rappradn 'Aoa
BAGAO KWH G4ER8EIEE ARSI Moy Moo Kesaxsm 9 S a v
B/ VS BN ES- M qupe rooe Mea (GaugH). Gamave+ad apRs@a
nojoatA Kaaaaa dgwpsEanos B Sy Biae M e Waao CianA U
AHVERIA KD N 'SEaaETd 0 B aHvBa learama sk i asas 1
aFEeHJO 'ayE3/MmEd0 By kavea GaEnEaMoqinai aoaEcm MNoieT s
AW OEEV AOsCG-a-8 Ha - ae Takiovd ITv (Bapse Araimac
KO o ao aea s [ERme Aa-aaO EoqEoao paias n,ap.).

MELCRSE OUOEEVA TIP3

Meose oroiavA Npav OB RON WEOIb K-airao MoE, dEso
EERIOGH B 3V OTMaTaH-bEXK MoK Msoienta. Hoexos Ha mane 2Zaeg,
HaOO 1 Boio+Hao GeEnEaodos] OV A Aol B G2 L o1 TIRX NPATK
MaOgEEH e G BBk Ce 3-8-eHe gH HEE AL 'Saraapociak B I
Jrea< GEnmearoge

RPane aeein oneeaesK oroia X 'pav neoca B Eoiax N Aarag,
Do CEOMomirg AVIGpooarg, J1hEa e, Edeasm
2hptex B gEiromel | B roBivas B0 VMAlEa mea, BMNRa+
rgpa-g MIMisa-a s HEBeaoeara BEOMElspra, MAMmR 1 MNBa
paHEA C30-X 1IiEs ro B HOCH MR 06| IRAaaYK rioaae AVie
renve VBKagees Nifapens A/lLrgoen KUHIVG s M3No-
aae VPPevrainr TKBEanm VVMPRsa= Goaeam-8aoMm s -a1ev
AETEMM darb a0 Mea c40-X IggB Zaaci MCRocraas  rogain
e B /ASIIGB JET B EgEORe Mo evi I EMA Hakaeo e

"
C60-< 1Iggs BB raive CEIMEMM 1 THEHio U] a0 MR



Bac-a0ici M- ave o e Eanav 2BKoremiBssv VI Bauawwrmss UNifiavgee
v NMToenvns MBkasaaoz= ViBKeaaanvaeHis ARKeEgpaa=s HH

BpaminenvBreanAllL tageav HCREanwevpms=sPAravcawps=/r:
Aeenan NClaagoe ZaAaraoenie Ik KHM npaEeEamHnas [ Vivera:
ranstmv Q0 recHRA NMTIhvivnme s HR e

P, moev rasam M N’EeTaEIEHmM M a GERIaH B O eiaxX U HaAH
HXK NOVAYAK N0 IIVERTCIERHHK VRrer i Ihav B ook e
Jaas VB [JPATK [BTYO VK U FD/RbK CIEEH SEDYE | O B-He By b]

Hoowuii nyesgyiia s AoiaB e KOTERIVEM BB C Y-E10V MgV &
JOB Bl 1gae K /N, BHen GO3-G2 MECTO OB O RO IO
GoEoAeTA KO+ aCEab TRAaM N aekbK C H8A Oroia-vi IoIEYEA M BB
peao Goaa- ama CEm@Ahiaeace rooiae \[ao-a sy a0 = HEF
BT H(O Q180 IyEgaoaie ao v KA EgESB T e L0 HA4
TIHRK OO EER I GopeToamM-adi 1 reEBTedaESpm-aridi aays e
moeaEEreH oI/ IMgEgEeVH YT o-a Mo B HEYER BEJ{ g Iavs
Ea'lqmq{z:l«‘/‘lyeti/’ll\mam;ezq YCIEHBRIWA/ENAIB-A BYygoe Iphav
OTepVBCKUN C Cylindroporella benisarensis Fourcade et alii (?), Acicula-
ria sp. N Terquemella sp. N 6appeMCKWUA C Salpingoporella muehlber-
ghii(Lorenz), S.melitae Radoicic N Pseudoactinoporella fragills Conrad
(Jaffreso et al.,1982).

M Te B EOpe ToanMel i aavs G Gabii HFHa GaETEK HED
JIEHAK D BEBVOHOCTY] OO ESERHA BIYVEEQVIOE X1 /PA qEaL)y/
=auiin e 2Daaen, (5.

MECTHHA 3AJ[AHAM B-aOHACH C ke 1 BEpEe] I amyaoa
C [EBHW TMam FKOTIEKIOB C HEEaoyw Iareaw] C B@-HELDIHO KB
EoRa BEpee Imansi g [@?).

B e ovarrx Egeess - Lenvpiegyv Iqoaa I[guaay TBum -
oV SO/ MVETE EEBOKCCTS HETO B CIFEINTEN-E3LE 83k bl V [EB bR |
GG OoTOoOaEIORE ITECH| B AHERWI B0 G| Harao ang.
a@ase B Ea- EaO0 a18), FOEe A bl BIb (DI C KO ER
TIHHM/BHAHFM] BEERINMWV TEEOVOIGHA UV TR B aano-aat
raem 3 i OEEgHHE [BHaH M0 B8 BaCIFOCTY] WEVI [ EJTO-EB-HA
>SHEKIEP N/ 73b| s VB | C g DB eV SECIpMAao gqajass)

acracal. FEVELREVOE

Rg=s GmaavKk N anaek oroia] KoM >Qanio M ewEseic
B aeoiraceXK dtenpiese Bvigre P oeamaa varaeH N |[angpeve
(1949), IMTVSavoz= (1964), 2BRKoenBawm (1970,1980,1982) . JIPLoe
Hype (1971,1982), MFAsepyvize (1974) viMiahpe=o ngn  (1982).
Hareswv Gy ptEral Ha aEqosa 04 aavre dtenesa
P BVB o e Vo] B b aBioIH-04 4001 G-aiaoic Geavaee
VEEECIFAHY]  FODe TEaESMB-O SaEa0l HA TEECE MK D OCIaTHEIVK
M /B3p/aao ecaen AW rgEevAgaaas- LW 155-165<, /- 15-20°.
HeogsrCEa HV FOTEKT OCIEOWEIYK MEO, UV VEEECTFAGS MO Fra=x
m1 (0,8-1,0 M). 3 MECIAM BALbI THD | VEEECIFA-ORTO MHI-OHTOEEID.
B OV ECIE2-80ICH 80aaHHE GO0 NEIMVETIN-E3K Maa, v 338
K A CEmMENEd Bille aenyor (Vic3, 4):
KbE3 1. Vs (Wwipm ¢ poaram /O owiiE) [oEEaosS a-eEmio
-G revioqapbl] o-ab MO 0,1 m
9



10.

11.

12.
13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.
24.

. Vo (o c poiEamam o owns) G teEenc3y aEao

- MECIAaW R EaIGHIO TIBY] Gaaes/nbii 0,25 m
B K EaOIE Y B HAKEA W80 reviioqapbl] B
BP€ei- gEueaes/nbii v gE® MgIaVChEl] B sy aieea
LV e A-EpAab aCIa o aTvKMOTIACR Nerinea eris-
tavii Dvali, Ampullospira mediana Dvali, Ampullina aff. picte-
ti Kar., Harpagodes cf. pelagi Brongn. FJoie dEpAabl
e maviEas "Textularia  mQuinqueloculina 0,55 M
VoA K G Eaocg»Y]  V-ECTKAM G{AIe-HH B [BoEEEI6V LEST,
reviodopbi] morby] GQaaaesii B B9o«ei “8Cm 0,8 m

. oo poammesr] (EEEICIEEEEEEC/ERT0 AW

ra 1,65 m

. oowm poCIEaTwaead] Gl MECIAaW e/ b

1,4 m
Tevie R gEmaesgo damrna 3,0 m
VEEor K (Wi Gabl] TOHaPCIaTnertd] g gaae
B 1,25 m
EEor s K (W C pOoIaTav o owne) Gaeanocga»ii B
BRO€E1 “ECMECIAaWI [ICEEARY] reviioqapby] aaaesado
aona 5,8 m
VEEor K (WA C DOCIaTawm D owne) Gl MNeCiawniat
TEABY] TEVIO@ibY] Oab ITOIBY] aEpiaui (3astbl
Requienia 2,35 m
VEEorsK (Mo o) GEanoagb] C NEEasieB T A
Miliolidae, Textulariidae 2,0 m
B K 3oaEa1oaTb reviiodaby] gaaeaesii 0,25 M
Bk G oG] gEI D CIEITNEHA] Oe8b
ITOIFbIA 1,2 m
Mgog»-e B dh-asa-vm 13-14 m
B rgmaa o W8OI [EHESA KeeIE BEOe-a0cl T G aEasK
NECVBEK Iaaa-HXK VERECIFRaS

VEeorRK agaEaiesl] reviiodapbl] geaaesvi 1,1 m
N8 B dh-aa-m 1,7 m
VEaor s (W) Gabl] revioqaoby] geEaa ey NeavB-bHi
C reesieB Ty A Lagenidae 5,1 m

BEaamoi7oEE, OO 1B GEENESIAHHEK GOOWaB N
STOOMIO VEEECTHAEG, Qe IREa-HK G EEIOCE M

TVHCEM NETE/E OV 0,25 m
Vo< (HIEWAHOVTT, TR B VHIGEO HOV G0
Gl gEae] qgaaaabvi 2,2 M
Twa 3va-canocy s 2,3 M
oAk (W) GaEaraig B [TOIFHIA C GOIEQgam
0,45 m

FOHTOENH IO TEARIOERE Y COICIVA 1B ITEK ITOFEK VB
BECIFAGS aempmEarHK g Tunoivingageae 0,4 M
DTwa3zsaecaEss B ke “BoiM Grepialsd >Qonio GSiaHHbe

aHu V/BEESCIrAas 0,25 m
EEoIr K G a0 TEVIOOiHIA 0,2 m
Nmwazaeocaen 0,2 m

Vo< GoHEwHn) GaaEbl] MecBH] eEacrai]

C npeactasutenamu Miliolidae, Textulariidae 2.2 1n



25. HoOa9MOHTOEET, OO 1B >0 GSIaHK ek oo
MOB VEECTFAAS aeiEHbK 3ae a1 Do B Hase
rmooersseicl 1o+Hi rrecr (0,05 M) aaasesoi Tvipl 0,8 m

26. VEsorK G Eanoag»l TOHCEGHCEY] TOIFBA 0,7 m

27. TomieivEscrs Gabii 1,0 m
g8 B dh-asa-vm 5,5-6,0m

28. VE=EorsK (HIEvwpn) Gabi] NeC/B-51] TTOIFBA 1,6 m

29. oMo OWEEr, GOICI IB ESIAHHK IaEK M A4

QE=J%ZC=s8: o2, @=] Wmm

0,2 m

30. VoK Gasanoagl] Gaaesii 0,05 m

3l. oA e aooLEA VB OOV ITORBEK VEECTFRaS ae
NS HEK 35@-GEOA ITVHOA 0,15-0,2w1

32. VoK Goesaeon) GaaEanl| oaaeto rgeqgiindi B
G OEIBN Mg VCEV TEEECTHFK C IECIEB e Miliolidae 1

Textulariidae 0,5-0,55 M
33. VEmomrs (wion) Gaaeatel] reviioqapbi] NecB-bl] qoao
[(S¥ 5 7] 0,8 M

34. VEmorsk Gowrpn). GaaEisl] e eS8V CEY] MEOVB-HY]
NECTaW e/ H O AU/ M M Ciaaraw enroge13,0 M
35. VEorsk Googon) GEEnocEy e Ble B Qoa<
UFHOHITOEEIB| 0,6 m
36. TviacgaEaraen 0,05 m
Sai 37. BEasmmaooEEr, ool 1B EINEIAHEK AOOWaB ITOF

B¢ “EOb oo aod (0,1 M >qano d-aikaaast Ha MEsEoM
Gay e GO0 L8 amIcl Ooa8b NEs-acCioi 3 Bgo<
HEA “BCI SO0 U0 do-gpAabl Procheloniceras albrechtiaust-
riae (Hoh.), Chelonicerag cornuelianum pygmaea (Uiksch.),-Desha-
yesitea deshayesi (Leym.), D.cf.dechyi (Papp), D.ex gr. weissi
(Heum.et Uhl.), Ptychoceraa meyrati Ooat. ,Colchiditea sp.ind.,
Costidiacus cf.recticostatua (d"Orb.), Ilvlesobibolitea minaret
(Raap.), Pterotrigonia aff.tatianae Sav. 3,0 M
38. ‘EmEave CEaIoET 8-HK MNBC-8H/CIO VHOCIOIT B OVTaRLK
NETEEA VM VTEEECTFRAS GIEPRAVK Deahayesitea aeahayeai (Le-
ym. ),D.deohyi (Papp), Cheloniceras cornuelianum cornuelianum
(d"0rb.), Ch.cornueli pygmaea (Hikaciu),Ch.seminodoaum (Sinz.),
Perisaoptera marginata (Sow.), Grammatodon aecuria major (Leym.),
Heithea morriai (Piotet et "ten.) 1,7 M
39. e GEEaIOa bK gETETOCEK NS CEK VEEECIFH
B M (I EEEK T VHCOCIONBS- 8 CEX Maaei1 B soirete ro+
BHOICA N EEeCieBmauv 3B Spiroplectinata, Gaudryina, Lenti-
culina, Hedbergella 7™M
B oveatron @EgeEse ao11-36, aaed Moaciso 65 M, OIFGSIICA
KGmaw, aagomi3’-39 - KHarew any B geoei v egpeei
LECEK (VO EEECTIFAHGB BOIE-a0iGl B3 L Ee By
Ju1 Salpingoporella muehlberghii Lorenz, Soinelitae Radoicic,
Paeudoaotinoporella ap.,Cylindroporella ap.,Likanella ap.



Sor s vey-aH 2BKoremBa s m N HA0rsapyvmze (1980). 3as aEmr-
EM-aead avBy BEo<K d-eraoic [ ch):

Kibrl 1.

10.
11.
12.
13.

14.

15.

16.

17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.

28.

VEeor s KGabY] reviioqapby] TOIFbLY Mo raebii B BgD<
A “ECM [ aBr-am1 Requienia 4o 0,6 m
VEEor s K G oY, TOHCEGHCEY] O-8b MO

0,9 m
TJomie vEECTHK reviioabii B BEGO€EA “BCM 1,0 m
Twazcae-a=an 0,03 m
ek G reviioq@pby] ITOIFBA C Requienia T

0,55 m
Jomie vEEECTHK Mo e a8 Requienia gp

0,4 m

VoK G EauoagbY e viioqapbii C HEEB-OED-OA NoEgo<
HOCIBO N SER/B-HWM 'Fapvaerevl, S0 1ra-Hw AW ITOF
HK VEEECTFAGS Q. Ve IEaHHK 35a-EEio1 DTuoi

0,25-0,4 m
VoK G oEIRlY] T VIIOabl] TOHAIJOCIHN 0,4 m
warecpo eseran 0,3 m

VB AK<6enosathiii, MenTOMOpgHbI C Requienia 3 0,2 m
oK G Eanoagbl] TOHCEGHACEY] ITOIRbA 0,95 m

Jomie v K 1,0 m
oK Gl reviioqobl] rgagoratbiRequienia sp-B
BO€E1 “ECm 2,0 m

Ha BN I« g eralao g ed Saader owage
raserao LEsAa (0,03-0,05 V), amue - reviioqapbiin goaaesii

VEEECIFAK C 39806V ITVHACIEM Lena-1iov 0,6-0,? m
VB K G EaIoGEH  TEVIOObIA 0,2 m
Twa 3aoc=oageA 0,1 m
EEor A<k Gaosaisl] rTeviiodoirbl] QEaa el qaaaatbig
NEaTB-bA 3,1 m
VEEor K G Eanoagbl MNeviiowabii 0,35 m

Dwa recipn BEETF-aA C By HCEW MEOEOCEM] B BDEei W8E

Gaaaein 0,5-0,7 M
Tvi-a recipD B51F8A C S8 VM B4I0-84VFM ITOIFBK VESECTFH
as m 0,9-1,! m
VoK GEaioagH revionpb] Gaaesii 2,4 M
wa zeocs=uan 0,2 m
VEEor K G Eaoag bl TOHGEHACIEN 0,4 m
wa maeacaaa 0,1 m

Vo Ak G ol T HCEY] THaooori (0,01-
-6,62 b) Ccoab TOHM MO TECTIKAW 35a-EIEK ITVvH

0,2 m
Tvia recipn BEEIFed C BIG-8HFM AOOWAB U TEa< ITOIFBK VB
BECIF RS 0,9 K

VoK IO OoOEESY] GteEaoac-l] aae b
BER-HV TECID EETF0OA TUOoA 0,35 m



29.
30.
31.

32.
33.
34.
35.

VEeor sk G osaiel] qaa-aa+bi] MO 0,3 M
Dmareapn eeran 0,15 m
Vo< GtEaoagsl] TOHGEHCOEY] eaaasibii

0,05 m
Nwa recpo egeren 0,03-0,06Mm
VEeor Ak G Earoag bl TOHCEGHCTEM 0,05-0,1 ™m
wa 3aeca=an 0,03 m
Vo sk Gabl] reviioqabl] qaa-aatby] B BgDeei “BCm
- gEOaesnsLn 4,0 m

Bue aqoH sp-aar a0 Meciaw d-aiaoicl qaaaa-He
VEEECIHAY] GEplalke Gramsi koiTaCc KEETas Actinastraea
cf.pseudominima (Koby), Columactinastraea urgonensi® Sikh.,
Fseudocoenia annae (Volz), Pentacoenia elegantula d Orb.,Styli-
na regularis Prom.,Heliocoenia coralline Koby, H.aff_.varisbi-
lis Et.,H.pseudocorallina Sikh., Myriophyllia alternans Sikh.,
Latusastraea deoipiens (Prever), Diplogyra subplanotabulata
Sikh., Amphiastraea aliensis Sikh., Thamnasteria maeandra (Ko-
by), T.punctata (Prom.), Dermosmilia affoCrassa "Koby, Microph-
yllia undans (Koby), Latiaatraea minima (Koby), Ellipaocoenia
conferta (Prom.,), E.lorioli (Koby); BoOIE2-8a0icG1 1I8sie racr
pPoiUerinella pseudobella Dvali, Phaneroptyxis aliensis
Dvalio

Mo aEmMEAEp-aEaony rooiIa Mo GUEHHBEE V] CleA ML,

HOOIHO/ 25 M, YOI Goavom

Ccarma?2. HWE UHIATIEIN

Ha aageosaan-oh aatre cYpareen HFevesv Gy pdQoeas
B b S8l H-O4 O aymiyyiany] d-aiaoic reEEesiave e
mEwvnoL | 3Py Eaao MoaEa. Ha igee BESIpERHA IEHVIIos R aeeEs
aBQ CWEM O 80V SHaa0l e aOve VEEECIFA OI0T B8
s varaH Ndravngpevoze (1949), MCacrea (1952), Ttz (1964)
JPLmmsaemze (1971), M HAar»epyvize (1974), Mianpesn 2BKoemB s
JNPLipaepmz (1982). Hwke MEQIICH MOOACe owaHve [EEERA (pricH):

Kbt 1.

Dwva 3Izae-caao LEEIg, MECIaw C [EETEM orieay] B FOio
/o4 WBOO BECIPR-80ICG1 EEIaHHHE F0-8 HEDA U VERECTFRaB

0,3-0,4 m
Ha ceGEoOHOO NTEaOE0CM ITVH 53 E8ET GEabl] THO
HCOIEITW-EHAM QEaaeB/0 bl TEEECIFHAK G H-O aEpianyive
JHE EEO-TaHHE F0-aNaNaM- 8K My, BEC-a0icl OF
[HHE e 3a-0E8EK ITVH ASANYT THEHVA Ko UV Bllege
JaK aoess FKOETEICH B ey ax 120-140<, ~17-20<

0,3-0,4 m

. Vo agoEael] ITObB MedoB-bl] rese ol Jaep

EE-IAHHEK F0H MEVEI- 83K MOE0, 1 KD A a4
raer 5-6 mm 0,95 m
wa aeoE=an 0,2 m
VoA K G OEaIOig BN, O-ab ITOIFbBY] THaPCIiaTrmnasdi]
NEQTBHY] CMOCVOaeHW DT aw KH TIa Koere e
Laoic M HEe 390-aNaaim-83¢K Mo, 3,7 M
DmweaoioTeEE=nc3ya-ea 0,03 m
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10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.

22.
23.

24.
25.
26.
27.
28.
29.
30.
31.

32.
33.

34.

35.

Vo s K GaEaoGa bl 0ab ITOIbBY] C MOV oaHbw o

SHATAM KTH LTI 0,8 m
o sK Qeaaesl] aae ImpEEa-HbA GGaEaIo1 TUoA

0,1 m
VEEeor s K G EEa10oGe» ] ITOIFBH TOHCEGHCEY] C TOHMI
NI KTH LTI 0,35 m
Twa cgasaran 0,02-0,03 m
VEEor K G0 Y] reviioqapbl] MecB-bHi IO C
MEDHI 1AM KTH TIA 3,0 m

VoK QEaaeaii (B HAEEA “BCIM (oac A i QT OEEIURHD),
aaeemEER-HHA TYHOA 35aEaoaiaO LESTE O-8 BECIp2-BEF
G 1a38e B B O HHK e, /U8 1 0-8b TOHK oo

1,0 m
Voo TaEaRY] TOHaPCIaTneaEHd] NedaBHi] oaeb
rTOIFbLA 1,1m
r plSaezzir=3] 0,05 m

e Ao TIEaI0GEY], reVIIopirb] OB Jas &
prabl nEcesmav s Quinqueloculina, Textularia, Gaudry-

ina, Lenticulina 0,25 m
DwaniaTTaE=E=aa 0,05 m
Ve sK GaaEar] TOHCEGHACEY] TEBS-8H/CIEY] ITOIFBA

0,2 m
wa cgarEaoio e 0,03-0,05 m
BEo A K G EaIOig b TOHAPCIaTmneaHy] Neo/B-Hi
MTOIFbY] C HEIB-01 MEDE0CIB0 1,0 m
wa cagasaran 0,03-0,05 m
VoK GgaEaiel] reviiod@rbi] MeaYB-bl] MO C BJ#1
HACTOA T 0,75 M
Twa Ggen C 3ae-cEamEV oriaeHov 0,1-0,2 m
VoK @GowH) GaEabl] MeOB-bi] MO C recipo o
0 N DO 2,5
wvwa caaEancsoa-an 0,4 m
NGB B d-aiam 2,5 m
B AOIg TTEEIOGHH TEVIIOCMbY] C TO-HAM NEDHA M
KH YT 0,25 m
(a%z=0salezzi=3] 0,03 m
VoK GaEaiEl] reviioopbl] ITOIFLA 0,1-0,15 m
wa cagaEancsoa-an 0,07,-0,12 m
BEor K GaEaibl] O-8b TG HCIEN 0,1 m
Tva 3a-cEoaE C BYHCKO IMEPEOCIHg  aepiaid ab
JOMHN N TR | GK VEEECTFRAB 0,35 m
VEEor K G EaIoaghl] gED MO VO] eEaa e age
HI/Ea-HA GO ITVHOA 2,0 m
wa casanen 0,03-0,04 m
VoK GaEanoaghl] QEaaes/nhl] rgqeoraibi |aaass
HAMW \CIPAL, 0,5 ™M
Twva 3oa-caEoaEEA C Bc-a817 AOOWaS ITOIFBK VEEECTFF
OB [EBbK [ERgIB 0,3 M

EEor K GgaEaIb] B G “BECTI G180 GV Hbii Cc et
HAM M€ 358E0K ITVH aB Bpeai- NearB-bi
revioqapsbi] qaa-aabii 1,85 m



36. VB (HIEBa o) O TEERY] TOIFLY] B HaKEA Y8
NEQB-bl] aBBEPpEai- ok C TOHM eV Jaeo

BI04 TV, 1,65 m
37. e 3yaeocsanoct A 0,2 m
38. VEEowrROIgTEaE T viioaapbl] ITOFbLA 0,2 m
39. DTmacgaEacsya-sen 0,03-0,1 m
40. VoK (Mo ) G a0y MBCB-Hi] O-ab ITOF
HA 3,3 M
41. Dwmacgassuan 0,1 m
42 /BEeor K GO EaIOHg BN, THAPCIaTWEHA] Oab IMTOIFHA
1,15 m
43. maoionmaesancayEA 0,03-0,05 m

4. VoK GaTEaEoagy] THAPCCIaTWnEIA] OB B HaK
A BECM - EOesl] aBEPEEI1- THAOOCEY gaaesn
HM C 08 b TOHAMM MO TECTFKAM U IFERW 35ae-GEiEX ITvH

1,75 m
45. wva 3Iyaecauoct A 0,05-0,1 m
46. VERECrROIgTIEEIOGH Y] THAOCIATWEHA C I TECTFAM
G EaEK ITVvH 0,8 m
47. ITvra3aessauocgEH 0,1-0,15 m
48. VEEorsK aaEaEoeioTaEasl] ToHapocamesidii 0,9 m
mo. [Jvi-a 3a-cEauocE A 0,03-0,05 m

50. oW R OIEITWw-eadii G EaIoagbl] MECIaW [ICEEERY] MBG
aBbl] THGEHCIEY] B BED€61 “ECIM C A7V HIM VECTIG
M 8,0 m
B gEn.ei “eonm [EHER O b B EYERE BT oM Saipingo-
porella muehlberghii (Lorenz), S.melitae Radoicic, Terquemella.
B rpeEgmrov g aoi 1-50, aoie Moootso44 M ageee B
AOIESICIBOI ey G/,

Carmal. HBEVETMTHEIA

Ha ok o4 reptgon [Bp/eaao NecaEs Bowe Pisameya, 6ve
cl goaia MoED HEDITES IEEHAY Mely VM 1 BEDEW GEoevOy] VA
GV NEECiaB e y[TO-dM] a BEDEA - alO VIS VEEECTFRHAWM

B refonion dh-aiawmw (@C7), e or 001 Benei B aoeHe
reEaCEEab (HVBy BB

Kilbrl I. MaooBHi VBEECIHK (ST OEO0 LEEa B hakei weom o
GOMPT CEBNWELEW B0 M B BEDEE1- M T C
oI U IO (Wackstone ). NTEgO+00I6 VEEECIFR
KA NELCIEE FET OV O e e VBT K ey
FON[IB-€ B LUua< A-EpAa-bI MECIEB TV 3B Textularia,
Spiroplectammina, Quingueloculina, a IB Bggmoei- Sal-
pingoporella muehlberghii (Lorenz) 1,70 ™

K.,br2 2. Heo-oooCore VEsECIF A GBET D0 LA GoeMp T C
FP-aMm TV CCIalFAMW ITTQOY C Hemihoplitea khwam-

lienais (Rouch.) 2,30 m
3. NoEp«aos EBwWER U1 C GaaHHM Mg a oM 0,2-0,3 m
4. e rgoyyn) wmoBIn2 1,8 m

Maal orarmeA K Harew Gmw,
raa? - MeEaCIEs¥Er i NGO B0 BEp€a0 Gea - Xy He
mihoplites khwamliensis.
15



Marad4 orarmca K=e Ilnerites giraudi - BOo avBy e BP9
>4EG0 Goma

Gamad. Y Pual yMA Ovs rriaray)y

B apeoroceK riviava Bowve plkauymes reen-ana or Moo Le
S pay/, Mo Lo s4oi goae Tonoas$/iaan v BEgoK Mo Te-a-40 Ga-ai8erc
EEEs (@cl), vBxrann MCiocreaan (1952), 2Bkorenus s (1980) oo
Ha recipn Betryo aa/my BEDEEA b1 C rgagbBEM Hereraor:

v-h p.p. L.
2.

K1lh-brl

10.
11.

12.

13.

14.

15.
16.

17.

o

GEroa VEEECTIFAK 2,5 M
oo vEcIFK C Quinqueloculina &p., Textulariidae
5m
LA e e OEK ITUIFBK U IMTVIFEIEKVEEECTFAOS
MVIcEusn oi 0,15 m
ITOILIA C/I0 © Textulariidae 0,75 M
MVIcEIEN ol 0,3 m
MO OA 0,55 m
TVIKEIB#I C/I0M C Anomalinidae, Textularia sp«, Hedbergella
o] 0,75 m
QUi IO OEEAHe TES-8HCTEM 0,50 m
GoCEN VEEECIFFK 3,3 1
Mo Qoaaa-Hbiil TOTIO O CEV VERECIFAK C GCIEa-qQaiam
M Quinqueloculina sp. 2,75 M
. [TvHOBN YEEECTIFAK C re Vo041 CIDKTAM Ove-a0ic
OO [ECRH U GCIaTH MH{IaFbI 14,4 m
Meco/BH o ela-Hb VERECTFAK 25,0 m
VoK G e (BEr OGO LESIA C BCIG-8HV M1 M
H1 GPATEK O-§0IaHA1 C FE&O-HMW KO EM 20,0 m
Baapmabi vERECTFK 5,4 m

drvovreaeaersaB/ranaeaslgem urye O 10 m
BEOHION ke VB qaaaaibly] GIo LA c AAD
malinidae 51,10 m
o K QoaaaeH QeI IagRr] oo 1B dOWas (B aaH
NEHK KM@ Textularia sp., Quinqueloculina sp., Hedbergel-

la ap. 4,3m

B K ITVHACIBN 1,8 m
EoI K ITVHACIB C reviioqap-oi apKsaai  One-aoicH
OO [BABH U I MO aHvBOos 9,0 m
e KNEeaB b, ITVHCIEN 4,9 m

oK MBI TVHCEN Q3-08-8A NeEA T VHACTOROD
rar-ed One-acic CCiai WHIO aHves TEDHAHA 1 VFBCF
HN EOapCiaIrnerao Ko yia HBOEBeTcA bird™s eyes.
BopeaorcA Quinqueloculina sp., Textularia sp., Spiroplec-

taramina sp., Glomospirella sp. 16,7 m
EorKNeOOB-bH] TVHCHEY] qaaaaibil C dosaw &
HBH M [ vKIaM WHIOa aHvBas 9,5 ™M

Maoe r+eaowmao rgEaea (1D 10 M) da-akaocl GeEanoaE-e 111
TOOQOEe OCKHE VEEECIFAH CIECIEBTO AW IR inerites @D 22X M),
HOOE B [EHe=e rppxacicl o cCoichidites @ 3-< M.

M 1-4 aooEX VEEECIFAGB OIFCCHICH NMEQU O H-O K BElar A
hv MBOBVOH-O “BCIHO KHEM IOIgVEA. YJO-Ove VEEECIF A rievak 5-17
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[ HEb| OIFOOECH K TOIOVB/AVHEEY Gy HEED IO/ rgaaeB g e (1o
HA ADIESICIB,ET GEIH-O/1 “ECIM BEp+a0 Gmaa Zaav do-aiaoic >ganio
Baiatbe Iblineritsa giraudi w1 Colchiditea securiformia B0
Gpoma

Ccamab. PG GHvH 181U

RS oo oaH Bille CTB1y B b LOrseAo4 aBiga i KymaQOn
OB ERBIHN 00, QA VB FOK BreT Be. Jlaxena. 3Or Egees v -acH
MCIocraan (1959), aBkoenuBesu (1970), MBkaxeGaoz (1971), BKe=+
Tavan n TiVesspuniTn (1975).

Gapree c TBay] BVIUPRA M Bhie gE-ETOCEK Grea s =EmEX Ve
CIFAGB MLOCTH0 20-25 v d-&saarCA Hau eV Gy PR Saraaor
NEC/B-HE VIO VEEECIFAY] >0 dO-aia-He e1ys LA 04 30 Ha
==V Gy pR/o-1. GhlieA MOHOCTS SIVK MEAVB-BK VI O- 0K VERECTFAHGS
350 m Buaue m=raEaor (nc9):

K-jbr] 1. GEpeoore VEaoIFAY C Ciara (B BRI "B rerid)
garoTn, 25 m
RS rppmiaeic By bava rav (s rpya<kphRiaoni,
2 HFA NEEM a4o-e do-esaoic
2. VamcwrsRGabi CAncyloceras vandenbeckii Aatier

0,4 m
3. Broae pav Gabi vEsacIr K CSpitidisoua sp.ind.

0,4 m

4. Tooe 0,4 m
5. Haseso Gy d-&seicl U4 CINy BT Heinzia (Hein-

zia) tenuicoatata Kotet., H.(H.) sp.ind. 0,6 M

K”brg 6. To & (Hemihoplitea (Hemihoplitea) sp. 0,4 m
K”brg GErvoagye a1 Clneritea favrei Rouch.,l.ex gr. gira-

udi(Kil.), Eriatavia diohotoma(Erist” 3 VB Jogmarueo
apeEyabl Triplaaia georgsdorfensia (Bart.et Brund), Lenti-
culina praegaultina Bart,,,Bett. et Bolli, Conorotalitea inter-
oedens (Bett.), Ganelinella barremiana Bett. Nm
5,9 m
K-jbi-g 8. VBEmEoIrAK TevM-DGN ITOIRB C Ko /iam Colchiditea se-
curiformis (Sim.,Ban,Sor.), C.ratshenais Rouch.,C.sp., Para

imerites &p., Dasmiopsis sp, @pr Farepvvoe
6,3 m
9. TIoxe cColchidites securiformis (Sin.,Bac,Sor.), C.g>
13,7 m
10. TOxde OB He BOIEE-abl UAcrioceras”furcatum (dTOrb.),
Pseudoorioceras sp., Opis rionensis Houch. 10 M

Klal 1. Norse TGO COCe VEEECIFHAH G0 LESIa. QG Epiar Desha-
yeaites® weisai(Heum.et Uhl.), Opis rionensis Rouch.
7™M
12. TIexergaxic Cheloniceraa sp., Deshayesites o J&HL ape

[oas genve BILIdueaHaEo conorotalites  aptiensis
(Bett.), Gavellnella infracomplanata (Mjatl.), Hedbergella

aptica (Agal.)
K.,a2 13. HFa@EBswioi H§aB-04 MEgO+ OO MEE,Iei rias Saaser Qe

KA OHTOEEISV OO ECIEE AW GEaHs-ce e
BRI MBI EOE-a-bl aoVIib] GevHIb)
oo QLI 40 0,3 m
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14, VEeorRavvegavche Faavraor moBHIECH Moo Mgaean

15.

A
Kran 17.

18.

19.
20.
Klall 21.

WOO MoK BEX IO [EEESy VB vHeEseTcl B aaaoam ao
nos-aois00,35 MHEOEaCIEaH-O Saaandao Ha Eaavr a7 o
MEEI2} A-EPAG bl MBI . tobieri Jac. et Tobl,.Ep.subno-
dosocostatum 1 MFOIECTED Jrarmva- s U HEXK [EEEOVIEK aM-
MoVIIas Hab M ehle or resln 3 ao-EpaaH Coiombiceraa caucasi-
aAlupp. CEIMTEMNEI BIE MO GITB-O GXEpiar Epiche-
loniceraa of.tschernyschewi Sinz.,E.martini orientalia Jac.,
E.martini caucasioa (Anth.), E.subnodosocoatatum iSinz. ,E.sp,,
Coiombioeras of.tobleri Jacket Tobl.,C.cf.subpeltoceroides
Sinz.,C.ap..Phyllopachyceras baborense Coq.,Euphylloceraa vel-
ledae (Mich.), Meaohibolites semicanalioulatua BIl,,Aucellina
aptienais (d"0rb.).lInoceramus gpVB dg@EMHHUIED BECIE®-80ICA
Diaoorbia putillua Bk, Gavelinella infraoomplanata (Mjatl.),
G.suturalis (Mjjatl.), Globigerinelloides farreolenais (Moull.),
Hedbergella aptica (Agal,,) 13 m
rgapmo 2 ™M
PaBHOMSPHoe gmEmEa e TOHQOCEX NI 81 U VEEECTHHGS
B+ w806 g0 ayepiem Coiombioeras sp.ind. ,Epiohelo-
nioeraa ap.ind., Euphyllooeraa velledae (Mich.), Beohibolitea
inflexua angelanica Ak.Aliz., N.ap., Auoellina caucasioa Buch
I
BEamooEEiahii ol [IREAa0 oA C[EBBEM
SHHETET FA NELLDAVIK O OISV 1 GrEpil  Acanthohoplites
cf.bigoureti (Seun.),A.cf.abichi (Anth.),A.aff.abichi (Anth.),
Tetragonites duvalianua (d"Orb.), Salfeldiella cf.guettardi
(Rasp.), Plioatula gurgitis Pict.et Roux., MOIEIED Gremis
WOV RO, aEsEe e KOWMHECTED MHIDaFb] Gaud-
ryina neooomiana Chal., L.gubkini (fair.), Gyroidinoides buka-
lovae (Ant.), Gavelinella auturalis (Mjatl.), Hedbergella apti-
ca (Agal,), H.troooidea (Gand.) 0,3 m
To+aooCEe MOV GAI0 LEEIA e BlaeymcabK BILs
FEED By HOICA Glomospirella gaultina (Berth.), Tritaxia tri-
carinata Reuss, Lenticulina turgidula (Reusa), L.pulohella (Re-
uss), Gyroidina infracretacea Mor., Gavelinella tenuis (Buk,),
Hedbergella infracretacea (Glaessn.), Pleuroatomella obtusa

Berth. 3 ™M
NGB BGO-aiam 13 ™m
ToO+QooCEe N gEIEV GO0 LESIA 2 m

ToraoooEe Maa V] gEO FOORK Fe--aor MBHIEC rgBse
Moo FaoOVIaX rec-ana: Haymaronypgse opgoeaed
EEEsGA rkodTaC dopEaageE Gaudryinella albica Aleks.,

G.caucaaica Schock., Eggerella popenoci Dailey, Prondicularia
loryi Berth., Gavelinella sigarenais (MjatlJ, G.djaffarovi
(Agal,,), Cibicidea ibericua Tsir., Hedbergella trocoidea
(Gand.), Ticinella praeticinensis Sigal. 3 M

s l-4 mvproca s Goevoy] OFGSs K e Hoicodiscus ca

illaudi - Paracrioceraa rondiahensis; reHab oramcA K e Subpulchel -
lia plana 1 Heinzia matura. [&ab OFOICA K GEH-OA4 “BCM B9
>0 Ga - € Hemihoplites khwamliensia. a7’ - o BV aun

I/ e BPEaO Ga - ineritea giraudi. B&118,9 rMECEBRAOE KO WA
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MO IV - XMy Colchiditeg securiformia. MNeval0 e re aapwm
HON/OMOR HO K= e OIFOTICH K BEEp€ ey Gmy EBW0Hb 3aa3a T
bl Nerkmeniceras turkmenicum QEmeiAan). l&mnll nl2 oFreaIIcA K
Haraw Oy Geayb). Ha Hgams-o4 [EB 610N MEDEOC O g S g aa
er gEouvi am el 13, 14 v yawso 15 oo Hiaked
e rgaasaEsa3ao mspya e Epicheloniceras subnodoaocostatum, e
Kalét caoEeicBer BEgo€ei e Colonbiceras tobleri - TIOME IgspPEA
MBaral’? arEpwr aaabe U HERESIEHBHE T HU VEEECTFAAB M aela o da
WY rgaeEa v KaeHeA O FHarm o pACEAIVIK aMOVITIAB Sia N adka OIFGICH
K HaE4 € KaER - Acanthohoplites nolani -Diadochoceras nodosocostatum.
B+ 18-20 ro a@EmME-E3-oyy NI OIS0 A Hb | OIFOVIECH K GO H-OA
oM ke Taa?]l Joia GOIESICIEEAS Ve HHEeY, eSO/

Ccamat. PRGE ATAAGA B MVME

L Mpyia - as-aosaeie O AEEaV BEEDEaE X O OIa-1 1ok
OO AR/ ERE-WOOi aaivv-aY] IO IEEY G40y g R Eaaeypin
Escoaes0 pPR/o1 B@EO-e cATea ([@=10).

Mo p/ oy B spe ainvv-ay d-aia0icl Ve e OroDiavH
GEaave NECVBHE VEECTHY] aniave VEEECTFAHA M IMgd eV (B BD@X HEG
HO BETHHE), aEae “H-0GGhhe KE-EaIFbe ITWb] C KO “HEnOICH
To+aogocke (10-15 a) TvHoEe U resailcibe VeI Hh vk arsaa o
raaaor:
roi_?2 1. Dasovidee recaivi MOVBHE 3aEa10cgaao LiEEaa

MEPEOCIN e C MFTFOA I HO MappIicas gEa,eq@ao
BENFECIA C M H-HWI AOOaw [EaH Moo O B-bEK a0
aesl,5 M Inoceramus crippsi Mant., Mantelliceraa mantelli
Sow., Watznaueria barnesae Black. 2,5-3 M
Kgon-j-t-j 2. Jioosamse W o-anrbe res- e fonoois resak 10-20 aye
peprave Cc rrsciam (15-20 aV) reviioqopbx VEssCIFAas 1
MECEHCEK VITEEK KOMGEEK TB/OVICRX resanadas
Inoceramus cf.labiatus Schlotb., Watznaueria barnesae Black.,
Eiffeiithua turrieeiffeli (Defl.) 8-10 M

K2t2 3. GGore rNgviodbe HEHE I oChe VEEECIFAYI C

HEO-OHOHE K HIEM-E1 U KOWGEIBE [EB-OC VEEECTFRaS
Tetralith.ua pyramidua Gardet, Kamptneriua magnificus Deflandre
Inoceramus lamarcki Park. 60-80 M

Kgen 4. Goeoe TIOCKOOCEE BEVOIER-€ MEVIOObe VEES

X arvHBeICA TR B HEaK rasd 5m rqogs, | NEeEsavpyor;
aVERECIF-AY CIaHEIC TOHAOOCIEW 1 TeM-O0CE BT G LM
REaEe VERECIF-A A WBO1I0 AEpial J10Aals b O aanvas gaa
H/X BCIp2-a0ic1 AW Inoceramus involutus Sow., I.deformis
Meek, I.mantelli Merc., Eiffellithus eximiua (Stower), Micro-
rhabdulus belgicus Hay et Towe, M.decoratua Deflandre.
Masa GEpT Ko W KOH-ESOHBO- OO oA

25-30 m
Mara daae-ay BECioH OO GEaaO Mo Heu e Goe
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v oy HarnEsonie meoicl IR QT He d-aiaiA
IO resid] B B OB 0049 HAFOKEM (B0 0 0ia-a “801b
CATE®&

5. e N ToErDoChEEe e JEVITOOabe VEECIFH C 1o
H{R A HEO-OrHQOHHEETO HoeM-A O rpoy/iciBao roo e vk
Y r&y/ Yas-O OFOOM K KO/, >OB M0 Ty VEEECTFACAB
oA Gree HHoOEST KGHIOY 15 m
Qo0 g VEECTFAAB HEDHROICH [E0ve ria-H G sEorgonsd
rexngaeen (10-12 a) Eiffellthus eximius, Microrbabdulus
decorstus.

K2st 6. VEseoraa Gobre TMaUJVIKEAROAaAO KM R eEse
CHaVRW GOILM-EI0 HoeMA Mggeei rnEakm-eaa1 HE Mo
oo aus0,6-0,8 M aEpiar oA MK eiei GHo-a.
Micraster rostratus Mant., a T@axie r&-oTaxM Arckhangelski-
ella cymbiformis Vekschina, Zygodiacus compactus 80-100 m

Kgop ?. Goen84 TOTKDOCHEe VEECIF] TevViioAaibe GherTOR
HE MBI NGTE 814 1 K-8IFbXK TVH G0 U Pesoo,aao
LEETAa FHAasbi o gasl kaMaaao rEovimyaa lnoceramus ex gr.
balticus Boehm., B Hake&4 wBCH1 Tetralithus aculeus, Braarudo-
gphaera bigelowi, Broinsonia parca (Strainer),
B B€&i 8o - Tetralithus trifidus (Stradner), T.gothicus
Deflandre 30-35 m
r’gaosmn [HO owuaivk BxQEis s rgas»s B d-aam 150 m
JO B IO BOY Ao I OCEEe VEEECTHY] U RIMWA
GO FOEXK A-8EETCG1 GO0 41301 Y KWO CROtA C OIVETFOA
59. 3AmMnMAHEe TVYHOEE VEEECTFAH KkeMra-a-ao raavmaa (1,5m).
Kgn 8. Macasbe rpauoocke (2-3 M) aevaibe e VEEECIFHHY
FAUMEOHCINIOTEE A CEHEVAM VT JVHEEEWI GOO/LM-ETATO 1
g ao e Tetralithus murus, zygodiscua spiralis.B @<
rMOoR< GrEpIAICH MEECIVKIAHE \CI b1 Ma-aoas Meecipyikia
B GEP-O/1 e ool arav-av FeE3 O HO aJaH MeTEB N
OH roCiIa a0 N§Re-QT B NECEHCEE VMO QUD-He VESECTFH
1aao sp/aca
Jares B gy A0 B G4ELEX NMBIOCI0IC TYOCHGEHOHS
HEe VEEECIH Y] a K@aHbe di-aiavA Meeopda rHargesae Cx
Vpe dESONHEIVOHE HaEow! - GaROHe AClaHb]
aal rodare/ ompeci@EHM N gEHWMW G-oa0Y araka? - kK
MEnVii G oa-HHHH TEH M aald oraaicl KQEQew 1, ER0EQ Bo<
Haw Yy a4, aase yamso rsHasb ampyoicH Koo &b
OnayiIicH KGOy, arsda’ - KrkevMmay lasal mperca Mecip<aov

Goama’. TE A XN (clean, yupRaou,

Haireeoe oroiaA B 1Emne Xposramnetny aa /e m>iaam Guam
vBrabl AViaevize (1940), MCocrean (1952, 1964), UINfavgau e
(1963), MBkaxataa= (1980, 1981), VBKearmarvernt HHKea»gaz= (1981).
JEL opAYEe FA K OroiavH  BEpEEI i bHHEgO Mea aEcT e
pEEaocA PR/ O HFHa VK G40-8X FOATO Meoic A0 H-O >Xgmie d-&
avA oI EnabBXK oroiavi (puc.ll).

Harmesv GrayEad) Ble BrQUB ELEIOCOCEK BT O K VEEES
TAas (20-25 M), oraaex (IR 1975) Ha axae MH{IDabI K TUITAO-WV
Hey GPEs/, TEOr
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bl.
Kivl 2.

KiVg () 5.

KH 6.

10.

12.

13.

14.
15.
K1lbrl 16.

17.
18.

19.

MooBsLe vEEECTrA Asno B10<, Z. 0°. 12 m
Caqorpe a1 (Mpm C pOCITaMm Iy OWNE) CPaeudotextu-
Xaria salevsnis, Trooholine alpina 30 m
e TOTIo U gEETOCEXK VBTGB GowmpT,
MAVI) C Pa.salevensis, Tr.alpina, Neotrocholina sp.

55 M
MacaoBbe 1 TOTIO0CEe VEEECIFAHI oWV CPs.aale -
vensis, Tr.alpina 85 M
CalLaase Gape VEEECT A HaeH dpame T Geewia

13,1 m
Gene nveciam THAO OCHE GRe VESECTFHAH O CEHaVAWI
HEMA B el -eom red i Fee b e iib | GrevHiias aB
BP€&4 “BCmM - Symphythyris neocomiensia (d"0rb.), Dzirulina
cf.regularis (Smirn.) 20 m
Caqove rgopy,! FajeabiCrioceratites nolani Kil., Haplooeras
cf.grasianus (d"Orb.), Eulytoceras rotundum Druz., Dzirulina
regularia (Smirn»), lberithyris rionensia Kvakh. , Rionirhynchia
sp. 15,4 m
gEnegocre Gave VEEECT A Hauesowy Gy @3 Hea bl

Speetoniceras aubinveraum M.Pavl., S.versicolor astarta Glas.

2 M
GEne70C0mRe e VEEECIFAHA OO CEHaVsMI HEMA  Hage
Crioceratites Tali Lev. 8 M

Guoirmorao ctporo vEEECIFAA C Sp.auerbachi Eichw., S.In-
versum M.Pavl., Phyllopachyceras katschiense (Druz.), Crioce-
ratites duvali L”v., Biaaalooeras aavdunDruz., EuphyHoceras
ap., Subsaynella ap., Symphythyris neocomiensis (d"0Orb.)

0,35 m
GeEnegoocre GaarEaoGhbe VEEECIFAY] MECIaM O CHe
HAwW emMA Boipeabl Biasaloceras sauclum Druz., Criocera-
tites sp. 3 m
Geroape Mg VCibe VEEECTHH B hareid wsom sEcipe-abl
Pseudothurmannia (P.) mortilleti Pict.et Lor. 9 M
GE=Eroca»e TOTIo N gEQEeTJTOCIEE C a3 ClEV 'BTOWOY)
VEEECTFAHA OO CEHa VAWM HoEMA FRZea b1 P.(P.) renevieri sar.
et Schond., P.(Balearites) balearis (Nol.), Acrioceras (Hoplo-
crioceras) pulcherrimum (d"Orb.), Crioceratites sp.

4,5 m
Caabve rguyic P.(P.) mortilleti Pict.et Lor. IO ™M
Mgoevoe vEsECIr I C P.(P.) mortilleti Pict.et Loe>5 wy
MNMorse TG40 N gE8J0CIHE VEECIFAH O CEHa4V MW oM
HA AQnol 10°, <.75-80°. Hasesw Gy a1 B HAESA Y&

CIM re-HA HFaIe bl lberithyris tolaensis Kvakh., Dzirulina ap.,
Holcodiscus of.gastaldinua (d"Orb.), Cruralina cruralinica
Smirn. 35 ™
Caqabve rgays| 37 m
NGB B chaiawm 50 m
TOHO VM gEneT0CEe GrerEaoahe VEEECTFA B hakei
“ECI FB-HA HFEIE b1 Holcodiscus sp. U Barremitea 3 30 M
To+aOoCE vEEECIHFK FaZe bl Subpulchellia plana Kotet.,
S.brevicostata Kotet. 0,6 m
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KH?2 20. GEpesocre M ITORE VERECTFHAHA 1 Mgaea v B egpeei vecm

rajgebiHanulina sp,,, Phyllopachyceras sp. 4m
21. Caqoave rgoykiCcHemihoplites sp., Coatidiseus recticostatus
d=orb. 6 ™
22. Caope rgopicColchidites ap. sp. 8 ™M
Klal 23. Cqome rgax,IC Deahayesites sp., amle 0,5 M-
Pseudocrioceratites cf.abichi (Bac.et Sim.) 2 M

Bue ramys B @@-aiam aoo 7-10 M Sor rgaeB AyHaH ADIESF

AL GO, KOO B/aH0V [HAO-€ HeXI7 800 HeaaeT Ha

EEVHLE VB a0 MR

r’asal o a@mmEM-aesoyy Moia-vo OIFAaVIICH K G e/, rat

2-4 - KETa&HY, Ggiee E90 KHAEaY, rTl|eHa5 yaos- O/ anpetGIrca im
BEramo N 6-7 Ha arae dars | EVpyroicl M rioigayewv M 8-11
OIFOCIG K€ Speetoniceras inversum BHOEEO rogayeEs rdlin12-15 - K
€ Pseudothurmannia mortilieti B0 rorgpvea [&14116-17 oo
KHaraew Gy, rieslin 20-22 orasTicl K Bfpeaew Gymaw, Maka 23 aap
ST HAFEITIaYEe aoVibl Maald aoEsiciBer Ny baTveaEsEM -erorgaEs]
ro 2BkorenuBa v (1980, 1988), oroomcA K ey Geaw, aro MBKasa

Gre (1987) - KBEpeanw/
. Coamal. EVEMAEIA- HAKYHAEL:

R daiceicl Db Llkanyynmoa or cdesamnm Mao Legaai Mo aveia
BB I [@3e A AHHA Iiiaa pKaoH e e Y S85EM Mo S e o clgopo
an s verai MCRocraam (1952), MBKaxaGaaze (1971), 2BKorenit
Bawv (1980)

B rEroaxcloan rasyev Geay playnoa ada-aekaoicl e e
rec-aiwy] IEomreabe BE9DEeqpa-o1 NECIpD BEEIFo4 aamol N§gse aa-aiavA
JOOVIVBEEHHEK VEEECIFAGS MO B HOIG IO € Mg, oA HE3 O HUK
L[ecmas NeEs (cl?):

Kiv-hl p.p. . GOCEA TVHCEN VEBSECTFAK C NEVIIOOo1 CIDKSEM PG

=7 40-50 ™
2. VoK THAOOCHI VI CCIaTm et EETVHCTEN
CGrepwm MeB-8Ave 30-8 D AN “eyad 9 D] 10 m
3. VEEor K gEEITVHACEN CNEFAPCIaTWEIOA U TevVIioq-oi
CAPRKA 0O KED | MHIDBRF b 10 m
4. VEEoOIrK O OVIBAERHHY] ED TVHOCEY O aelaH-oi Mae
PP CIaEITM-EeEsarevVIoqap-oi apKSEMI 2,0 m
5. Vo Ak oo 36 M
K,,h 6. VEEecIAKNMEC/BHA C relgaw (HEev NI ao “aaEad
40,0 ™M
7. Mra GeansKsoI rgagr| 2,7 m
8. BRI TOHKOC/IOUCTLIA C Quinqueloculina ap., Gavelinella ap.,
Textularia sp., Hedbergella sp. 4,2 M
9. VoI HKNEOTVBbA 6,7 M
10. VEEowrsk qaaaatbii 40 m

11. Vo KM CIITWEHA] OED TVHOCEN [EQd TR
Be 3ap-a g a (0,09-0,1 vv); B rate mesicl ol J1I0AlEH

QIO VB STED PLACIaB 7,0 Mm
12. VBEowmsKMEGTB-bA 3,0 m
13. VoK GG QOO 6,0 m

Bnecie avis pkapiireae cplLka ymoa da-asaerc
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14. VBEoHsKNEQBHY] TVHCOCEY] qaaaatby] ool vs
OB [EEH UV KAE MHIgavauwss Quinguelooulina
sp., Textularia sp., Anomalinidae, Ataxophragmiidae

4,0 m

L[ree EgeEs rppaosastcl B yiupkapire e

15. VoK qaaaa+HoOrvHOCEY] Mo M HECIBO MOCIiEH kK&
N M a3 Textularia sp., Gavelinella sp.,Quin-
queloculina sp., Miliospirella ap., Ataxophragmiidae

30-40 m

16. VBEEEorsKNEOBH C }KETaw] apnaEa e M] o

w1 M reciao e Polyphylloseris convexa (d*Orb.), Mio-
rosolena crassisepta Sikh., Eugyra cf.interrupta Prom., Bur-

gundia massilensis TumSek et Masse 9,0 m
Khti 17. QUi morao VEEaeciF g >qaio By AAC I oM G40
HAMV B T O HeHA OO BabiM]  ITES-HVI COERM D HbH
MW @EaaBt+am Amphidonta sp.ind., Chlamys goldfussi (Desh.),
Ch.arohiaoi bogdanovae Kotet., Mimaohlamys cf.robinaldina
(d Orb.), Limatula tombeckiana d"Orb.
0,3 m
18. VBEEor s K TOCRKOOCKEN (e o Hal0,5 M Hae Himswm
res-H HafeHParacrioceras rondishiense Kakab.
27,7 M
Kb 19. Goi @eaas o7 OESEIA PEEDCEIT0 LESIA 0,2 m
Bue sgaaor Gre OCHEe TVHOBE VEEECIFAH C KO HJIVTAW)
meEaTIAaM U AT BERDEEE VOO a4 MUHOCTS 12-13 M
M1 1-5 reeqoowrTfaH-0O OIFCCIG K BEEfaEit Y 1V, BEBOHKO O&Ea6
B0l /B | roiga/eEA M1 6-16 o pyrorcH rorgay/eEM a1 l7 nis
OIFOCTICH K HHEEA 36 ka0 Geaa - X»e Hoicodiscus caiiiaudi "
Paracrioceras rondishense- MNB=ald reqyncA Ha manie Neyy kM
M B¢ GeavDy] A BHlle Sraaol [AiESHHE aO-VIIaw BEDEEE G
He o oiavH

Gaaaa . MoXCHERS THAIN

O oo leam K/ DOquoow rgeegy BHeiCl HEBOHAM HOIK
rMOEE-HHn oo 1EEECTFHaw Y [Oqanao rgsEsaa Ha K0 E80e30O
IE res a1 araasHdA vera Feaaor (puyc.3):

v-h p.p. l. VoK gOCHA VB [AEHA ™M
NGB B d-aia-m 3 m
Bue proooiaH HESO IO K€ B FOIEM MeasiasaH
K h o 2. VBEmEor K MBOVB- b G eGS0 @-(EaI0G b G{E-aHV C
TewOHEG M HEM-AW Aeoic Teoaee V- 8CTiHI Be= aoa
Iae IHVER-O HT 8w S EH MIETO aH<@EWIAL “§9-a0 LEESIA
18,5 m

Mg ooOKTEH-O S VEEECTHFHA AWV DJOIC TOIgV/EM

Goamall. EEVE MOrA

Rgoes oo o B o aceX ad gaai Bvigre pkapteoe 4
vBr-ac1 BV Erepvain MBkaxaGm= HHKBax>gm2 SBKoremieau (1975).
B1988 r. SO [EEHES BO3S Gl rgEITEH M FES- VI HBK MOIHOCIK
FHe-M-EA OF BEDEE0 Gaa /O aTia BICVIT H-O >JakigyB,eic >Quei
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d--aiaeHaOHO UV Goraai a4 Bpb aBiqgaa He HFESHaVOvK MNBQVB
HEK VEEECTFAAX A CEHEHAMI HIBMHA A7 800 Sa|aaar (acld):

24

Kt I
Kbr2 2.

Klal 6.

%\a2

Ka| 10.

Ka11.

GearecsaiCibe VEECIFA 0,5 M
Ha rqas-04 @EBsTO NMEgDE 0O MEELONEA B Sraser aoi
EaOAROITOEeEIR OGNV VB I@e-Haas VEEeCIFAg. ae
NETEEHOO ITHBAOVITIARM U K-aisw res-avmam B
HKX axygpiarcA Meaohibolitea sp., Grammatodon seouris Leym.,
Neithea atava Roem., Panope sp. M OO MNOVIIAB

0,2-0,7m
LHaraaHe g Es- 8 VCEX TOTIO U gE-EJTOCEXK VESECIFH
KB aErTOEdO LEEIAC Hemihoplitea aff. khwamliensis (Ro-
uch.), "Acanthodiscua"” amadei Uhl. Fes oEe-a agen o
MADlaF&a Lenticulina praegaiiltina Bart..Bett.et Bolli, Dis-
oorbis barremious Mjatl,, Gavelinella barremlana Bett.

5,5 m
BaammoioagEiai aoi 0,2 m
Qoaaaibe DVHCOCEE VEEECTFA B Bgpeai vecm ral ma
j>eraH 6 aEpAaabl Colchiditea aarasini Roach., C.ratshen-

sis Rouch. 2,5 M
HaamoogESV U1 C Gaia-HW IarHaw VEEECTFAGS
HAgeRAVK Mad, C anovViaam 0,25 m

To+aooCEe N8 CHbE VEEECTFHAH G0 LEEla [0 i revt
e ECIE-a0ici Moo atHbe aMoVIIbl Cheloniceras seminodo-

RN Sinz. ,Pseudocrioceras kutatiaiense(Rouch.),P.Dichotomum(Ro-
uch.), Deahayesites deahayeai (Leym.), Acrioceras furcatum (d"Orb.)
Tulipina koutaiaienais(Lor.), Meaohibolites wuhligi uhligi

Schwetz. Ha 1,3 M Or GOERHA O ana ao-EpAa bl
HO/HE aMoVIBI Procheloniceras sp; B gE0e1 -eCcm Paanr
docrioceraa g 3 M

Ha rgas-04 EBWWITOA NMEgOE 0O IEEmLONE T S| ser aoi
GEOMAROITOEEI COGI VB JTOAKIAHHK I K ITOIFBK
VEEECIFAGS Qe IEHBK TBAOVIGRM MES-80y BaOEFH
EOB O g0ia-8 TV TYHOCEW rec-amam Bas
HOEBE-W O BECI2- &bl AOM Tulipina koutaiaienai3 (Lor.),

Mesohibolitea minareticus Krimh. 0,2-Q,3nm
Mawe MgITe Vv GI0 LESTa, B GMM HAEEA WBCIM BCI2-a0ic

Maoilagatbe Colombiceraa tobleri Jac.et Tobl. 2 M

Mo OFrOIEe- Mo KIEEMLONEI reHe gEB VI H-O ITOIFBE NgIa VI C

awoviamColombiceraa tobleri Jac.et Tobl., Gaewrviam

Mesohibolites moderatua Schwetz., M.elegans Schwetz.,

a1ase Aucellina caucasica Buch. B domswrugep e

BoI2-a0ic1 Lenticulina subgaultina Bart..Gavelinella infra-
complanata (Mjatl.), Hedbergella aptica (Agal.), Globigerinel-
loides algerianua Ten Dam» 2,5 M
LgsrEre geae 1 THAOoCEK DVvH MNTO 81 3oaEao
JIGTIOO LEEIA C M- OO aHbiM aMvoviiaemM1 Acanthohoplites sp.,
A.bigoti Seun,, Eodouvilleiceras ap., Paracanthohoplitea cf.
multiapinatua (Anth.). JaEs oETae s genave Bk
doammge Marginulina joneai Reuss, Lenticulina subgaultina
Bart., Gavelinella suturalis (Mjatl»), G.biinvolutus (Mjatl.),
Hedbergella trocoides Gand., H.aptica (Agal.).
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r’asal r amEmEapraesoy rooaMo oresa-a K ke Gy,

m|12-5 Ha aaeEEarwdaybl - KB pEaw Gy, iy 6,7 - KHaeew
any, rieH18,9 - KHaEel e genagoana- Epioheionioeraa  subnodo-
socostatum, aratall - Kegpea@13»€e- Colombiceras tobieri; rasall

OIFOVIICA K KB /Oaow Mspo/

Buap/Ega-Hbe [EEES | /A0 A e ST I ERLE BRI

B LapEas-04 Wsom 1§V Ipam B Fer e @ aevw s 3o Ha
>qarEns ona (IR3pPyEaar), KGEY/ VI Sy OF HeS B0 adss JVIIgE
JH-EA aMod aEaiaead C GE A ME M GOIEERWM U TR MW T+
[ a GEpPee oo aacl e mya\nbmHi GauaiH [oegssas-eAa
aa-as/Viala i O HEP X res-andas M KoHi7oOgERs B G- O
M A KA OWVIVBAEHHM VEEECTFAM O €W A CEHI R \([JOo-aoi1 o
EOAaTAKO+H01 OCIAE V VEEECTFRAY C anoVIIaw - ICBEET Ha e e
HCE Vinyoale Gaeia or Gpaa o ana e Vvias-O Mo cage
Oabl GEava-ao B3A FAL M s 13Dy Eaao NeOVER TGB HOICH ao-4
®BI (Ve aE - bikoTao). Fadoe duao rapaaiH HeECyraor el e
NE-HE IVEYS | EDQIIVK [Ba- Wi B Gae nane mJ|aHweEeicl aaee
JOEA 30A MW B-HW BDQEMB2a1VAM B KoL e I EGIa0 B3a
B myaaaxov Gaasie laprAaie oy o 1 HFH-aA C roregavs
aao Ea  VEECEH 'y aaaE Bl koiTac anovias

aoace asono-aaarale Hanmeseil B Ipav NnEgqoovias-o0 B2
EO-e rIoYEIaO B3A M Saa-HVESEIC HAL [EBHKYIB-AXK  HA IEHALEe MK
Ay TOIEPOEM U Gy BYIIM A0 Geana. HAL IEHALE Nety AWM U
BOEM G0y EBROKO JCTSET IEUL | MEEDy Gsavov 1 aiov O
B B AO-08-OM e EEH BO4FA WEOIB TIOIOVER -  HakWA Gy yao-aae
asnoaoraie BlIpav EqeciBer Y B S 101 “Eo GEEeo
MO I B SO CGHAEE TAY BSEECT yTO-O GaoEnaseia o+
HOl aCiab| He BBEET AM-eHM

QB @AHaew sV dayrb I eV BIEaECIBET O IM-E e 52
KBaa1aO Goeia KGEyEMoao1 Saea@sEm-esoi Ao ec >O1 B
O HHE E3A M BHOG WMATEHE | G H-bXK GBaseias
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FIELD GUIDE
OUTLINE OF GEORGIAN GEOLOGY

The Georgian Soviet Socialist Republic is situated in the central and
western parts of the Transcaucasus. In the west is the Black Sea.. In the
south it is bordered by Turkey and Armenia, in the east by Azerbaijan. The
territory of Georgia is characterized by the extreme variation of natural
environment - contrasting relief, diverse landscapes with many types of
climate, hydrogenic regimes, topsoils, vegetation and animals; more than
fourteen hundred springs of thermal mineral waters make Georgia one of the
best spas in the world. The mountain rivers, abundant in water, are a tre-
mendous source of electric power. The four hundred grape varieties culti-
vated in Georgia make her a land of classical wine-making.

Georgia is a country with ancient artistic tradition. During excava-
tions archaeologists have unearthed magnificent vessels and decorations of
gold, silver, bronze and glass dating back to J000 years B.C.

Georgian people created original culture, elaborated distinct national
tradition in art as well as literature and carried it through centuries.
The fact is testified by the rich Georgian literature, polyphonic folk
music, monumental painting, mosaic, illustrated manuscripts and a great
number of architectural monuments.

The main mSrohological elements of Georgia are: mountain ranges of the
Greater and Lesser Caucasus, divided by the Rioni (Colchis) and Kura inter-
montane troughs. The geological features of Georgia and the fci»acasus are
conditioned by its position between the Eurasiatic and Africa - Arabian
plates at the junction of the European and Asiatic branches of the Alpine
- Himalayan foldbelt. Two tectonic units of highest order are distinguished
within its limits: a young platform in its northernmost part and an Alpine
foldbelt in the south. Part of the northern slope of the Greater Caucasus
represents the southern of the young platform margin involved in the Alpine
orogeny. The Alpine Caucasus, located farther to the south, 1is not homogen-
ous by its structure and history of geological development. Tectonic units
and zones of different order are distinguished here (Fig.l). The major
tectonic units of the Alpine Caucasus are: folded system of the Greater
Caucasus, Transcaucasian median mass, Lesser Caucasian ophiolitic suture
and Lesser Caucasian quasiplatform - a NW periphery of the extensive lrani-
an quasiplatform. The latter two zones are situated south of Georgia in

Armenia and Azerbaijan.






Flﬂ.l. Tectonic scheme and geolo-
gical sketch map of the Caucasus.

0- Scythian young platform. 1-VI Alpine
Forded Zone: I-Bechasin zonr, I-Forerange
zone of the northern Slope, Il-zone of the
calcareous Daghestan; Il-Greater Caucasi-
an folded edifice with the Main Range and
Southern Slope zones(11<), Svaneti uplift
(1) ,western(ll) and easterngll) flysch
units, Ill-Transcaucasian Median Massif
with the Gagra-Djava (11l1) and Somkhiti-
Kafan (111) marginal subzones, I1V-IT-Ad-
jara-Trialetian and Talysh zones, V-Les-
ser Caucasian(Sevan-Akeran) ophiolitic zo-
ne, VI-Lesser Caucasian part of the Ira-
nian quasiplatform. 1-0Oligocene-Quaterna-
ry molasses, 2-Ueogen-Quaternary subaeri-
al volcanics, 3-Late Cretaceous and Paleo-
gene of the Sevan-Akeran and Armenia-Ara-
ra zone, 4-same of the Adjara-Trialeti and
Talysh zones, 5-Upper Jurasslc-Eocene of
the southern margin of the Transcaucasian
Median Massif, 6-Upper Jurassic-Eocene of
the northern slope of the Greater Cauca-
sus and Northern periphery of the Trans-
caucasian Median Masalf, 7-Upper Jurassic-
Eocene flysch and subflysch of the Grea-
ter Caucasus,8-Middle Jurassic of the sou-
thern periphery of tha Southern Slope of
the Greater Caucasus, 10-Lower and Middle
Jurassic of the Central and Southern parts
of the Transcaucasian Median Massif. 11-
Lower and Middle Jurassic og the Greater
Caucasus, 12-ophiolites of the Lesser Cau-
casian suture, 13-ophiolites of the Vedi
region, 14-ophiolite protrusions,15-Alpine
intrusions,16-pre-Alpine crystalline base-
ment, 17-Paleozoic and Triassic of the Gre-
ater Caucasus, 18-Palrozoic allochthonous
ophlolites of the Greater Caucasus,19-Up-
per paleozoic of the Transcaucasian Medi-
an Massif, 20-Paleozoic-Triassic of the Le-
sser Caucasian parts of the lranian quasi-
platform, 21-faults, 22-possible root zone
of the Lesser Caucasian ophiolites



Main range and Southern slope tectonic zones with several subzones
are traditionally distinguished in the Greater Caucasus, though at
present it is assembly of several tectonic slices, built up of the Pre-
cambrian - Paleozoic granite - metamorphic rocks, bower - Middle Jurassic
slates and turbidities, Upper Jurassic - Eocene carbonate and terrigine
flysch. These slices are considered to be partially or completely detached
from their basement.

In the so called Main range zone large and smaller blocks of the Bai-
kalian - Hercynian crystalline rocks alternate with slices of the Lower -
Middle Jurassic slates and sandy turbidities. Metamorphics are represented
by sialic and ophiolitic assemblages, metamorphozed mostly in amphibolitic
facies. These are intruded by the Hercynian granitoids and unconfortnably
overlain by the late Hercynian molasses.

The lower - Middle Jurassic slates are transgressive over the crystal-
Sliiicum or form separate tectonic slices. Quaternary volcanoes Elbrus, Che-
gem (rhyolitic) and Kazbek andesitic, dacitic occur in the central part of
the Main range zone.

In the Southern slope zone the three units are distinguished: central
unit, folded during the Cimmerian orogeny, Western and Eastern flysch units,
folded in bate Alpine time.

Pre - Jurassic sequences are known only from the central unit (Svaneti).
They are represented by phyllites of the Dizi series (complete section from
the Devonian to Upper Triassic). These are pelite-aleo»rolite clastics with
chert horizons and terrigene turbidites with olistrostromes. Conglomerates,
sandstones and bedded limestones are known in the Triassic. Horizons of in-
termediate to acid volcaniclastics occur at Upper Paleozoic level. Signs of
the Hercynian deformation or granitoid magmatism are lacking.

Relationship between the Bizi series and Liassic slates is controver-
sial. Contacts between the two are often tectonic, but in several sectoins
Liassic 1is transgressive over different horizons of the Dizi series and its
basal conglomerates consist solely of Dizi phyllites. Thus, there is no
doubt, that the Dizi series was metamorphosed in pre-Jurassic (pre-Sinemu-
rian) time. Basing on this fact many authors deny any continuity between
the Dizi basin and the lia< sic sea. Alternative concept by Georgian-geolo-
gist implies martial inversion of Dizi basin as a result of the Early Cim-
merian orogeny and continuous sedimentation from the Upper Triassic into
Liassic in its remnant troughs. Gradational contact between the presumably
Triassic and Sinemurian deposits in some sections, common pattern of their

deformation, absence of Triassic granitoids and molasses, great similarity

28



of the Dizi and Liassic faoies favour the latter concept.

A precise dating of the uppermost levels of the Dizi series and the
basal part of the biassio would solve the controversy.

Liassic - Middle Jurassic clay - shales and sandy turbidites are uni-
form all over the Great Caucasus. They comprise horizons of MORB type tho-
leiitic pillow basalts at the Domer - Toarcian and Aalenian levels and are
often saturated with diabase sills and dykes.

In the southern part of the Southern slope Zone the Bajocian sandy
turbidites grade into volcaniclastic turbidites supplied from the volcanic
range situated southward on the Transcaucasian median massif.

In the central unit of the Southern slope beginning from the Late Ju-
rassic sedimentation is shallow - marine. Late Jurassic - Cretaceous lime-
stones, Paleocene and Eocene sandstones occur here.

Within the Western and Eastern flysch units Upper Jurassic to Upper
Eocene sediments are represented by thick (7000 - 5000m) carbonate and ter-
rigene flysch sequences.®" A group of extinct quaternary volcanoes of Keli
platean, that produced calc - alkaline basalts, andesites and dacites
occur in the Eastern flysch unit.

The pre-Alpine and Alpine assemblages of the Great Caucasus occur
in steep south vergent tectonic slices and are characterized by subisocli-
nal folding.

The so-called Transcaucasian Median Massif underthrust the Greater
Caucasus from the south. Its oldest rocks crop out within the Dzirula,
Khrami and Loki salients and are represented by the Precambrian - Paleozoic
metamorphics and granitoids.

The most complete section of the Paleozoic is exposed on the Dzirula
salient. These are tectonically imbricated scales of phylites with granito-
ids, gabbro - amphibolites and serpentinites. Archaeocyathids and Katagra-
phia of Cambrian age have been identified in the marble lenses in the phy-
Ilites of the lowermost thrust sheet. Young tectonic scales are represented
by Upper Silurian, Devonian and Carboniferous phyllites.

Upper Paleozoic rocks are known on the Khrami uplift where volcanic
sequences bear Basnkirian flora. In the lower part of the section reef lime-
stones with Brachiopods, Corals, Poraminifers and Sponges of Upper Visean -
Namurian age crop out.

As follows from the geophysical and some geological data the basement
in the eastern Transcaucasus may be oceanic.

The Jurassic - Eocene cover of the Transcaucasian mass 1is shallow -
marine to continental with thick sequences of andesitic and shoshonitic
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volcanics. Upwards there follows the Oligocene - Quaternary marine and con-
tinental molasse. It attains maximum thickness within the Rioni (Colchia)
and Kura intermontane depressions dividing edifices of the Greater and Les-
ser Caucasus. A significant onland volcanic activity occured here in the
Heogene - Quaternary.

In the mobilistic reconstructions the Transcaucasus was considered as a
Mesozoic - Genozoic island arc of the northern Tethyan frame. But recent
datq indicate that the median mass is a composite feature. Intense Early
and Late Cimmerian folding, the latter accompanied By gabbro - granitic in-
trusive magmatism occured in the central part of the Transcaucasian mass
(Chorchana - Utslevi stripe of the Bzirula massif).

There are two separate Mesozoic volcanic fronts: one - Bajocian extends
along the northern periphery of the Transcaucasian mass (the so called Gagra
- Djava zone), the second - Bajocian-Senonian follows its southern margin
(Lock - Karabakh zone). The two volcanic fronts are divided by a turbiditie
basin of Bajocian age, situated in the central part of the Transcaucasian
mass. Numerous drillholes in the Rioni depression penetrated a thick sequ-
ence of withinplate - type alkali basalts and trachytes with evaporites,
its thickness increasing southwestwards (up to 2000)

Several geophysical data indicate that in the central Transcaucasus,
at depth of 20 km inclusions with geophysical properties of mantle rocka
occur, probably tracing the tectonic suture zone. The Adjara - Trialeti
Late Cretaceous - Paleogene flysch - basaltic trough seems to be superim-
posed on this suture. Internal islands of the Adjara - Trialeti basin sup-
plied phyllites and ophiolites to Upper Cretaceous and Paleocene conglome-
rates of this zone. Eastern continuation of the suture zone is tentatively
drown along the northern margin of Kura intermontane depression, as far as
Mesozoic volcanic and sedimentary facies of the latter with coeval facies
of the Lock - Karabakh zone of the southern Transcaucasus. The Late Cre-
taceous - Paleogene flysch - basaltic Talysch trough, very similar to Adja-
ra Trialeti by its geological history, may be superimposed on the Lesser
Caucasian ophiolitic suture.

Geophysical data indicate a distance of 5 - 10= between the northern
and southern Transcaucasian blocks during the Early Jurassic - Santonian
period.Thus, the Transcaucasian median mass seems to represent a composite
feature, comprising two independent segments of the northern tethian island
arc system welded together in Post-Santonian time.

Position of the Caucasus between the European and Asiatic arts of the
Alpine - Himalayan belt, has always drawn special attention of geologists
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to this connecting link between these two "megaunits". This interest has
renewed with the revival of mobilism. Global reconstructions based on the
concept of plate tectonics point to the Caucasus as a link between the two
heterogenous parts of the vanished paleo ocean - Tathys.

Paleomagnetic and biogeographic data for the Paleozoic of the Caucasus
and lran show that the Transcaucasian massif (Dzirula and Khrami uplifts,
etc.) was situated near the southern margin of the European continent in
the Early to Middle Carboniferous. The southern part of the Transcaucasus
(Daralagez) as well as Ilran (Elburz) , however, was separated from the Tran-
scaucasian massif by a distance of oceanic dimensions (2.500 to 3.000km) 1in
the Late Devonian Early Carboniferous and was located at the northern margin
of the Afro-Arabian continent. This was oceanic area, apparently represented
the Paleozoic Tethys.

The Paleotehys divided the Caucasus into two major geological provin-
ces. The southern, Ilranian province (Central Armenia, Nakhichevan) was a
passive continental margin, a carbonate shelf of Gondwanaland. The northern,
Caucasian province, situated North of the Sevan - Zangezur ophiolitic belt
was an active continental margin of Europe comprising the Transcaucasian
and Greater Caucasian island arcs with interarc rifts and marginal basins.

In the northern Caucasian (sensu stricto) province the Hercynian gra-
nitoid magmatism, regional metamorphism, "andesitic" volcanism and folding
were very intense. Metamorphic zoning points to the existence of the north-
ward inclined subduction zones along the southern margin of the Transcauca-
sian and Greater Caucasian island arcs. Paleomagnetic data, supported by
biogeographical materials evidence that in Middle-Late Triassic this south-
ern province moved northward, closer to the Transcaucasian island arc. In
the Ilranian (Zagros - Oman) province, at the same time, the southern branch
of the Tethys mesogea. opened.

In the Jurassic - Early Cretaceous period general paleogeography per-
sisted. The most significant change is the opening of the several hundred
km wide lrans - Caucasian interarc basin that separates Dzirula and Locki
uplifts of the Transcaucasian massif which has been indicated by the new
paleomagnetic data for Jurassic rocks. The northern branch of the Tethys
strongly narrowing towards the Trans-Kaspian region was bordered from the
South by the Iranian island arc system.

In the Late Cretaceous - Eocene, as a result of continuing convergence
of the African and Eurasiatic continents, an extended "andesitic" belt was
formed. It is related to the Zagros-Anatolian subduction zone. The subduc-

tion zone along the Sevan branch of the Tethys also seems to be still
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active. In the rear of the andesitic belts Burgas-Black Sea - Adjarian

and Talysh - South Caspian Interarc rifts are characterized by intense ba-
saltic volcanism and comparatively deep-marine turbiditic sedimentation.
As a result of the northward propagation of the "Arabian wedge" the folded
structures of Turkey, Lesser Caucasus, Elburs were bended into a southward
concave arcuate feature in post-Cretaceous time. The present structure and
morphology of the Caucasus have been formed as a result of Late Alpine com-
pression imbrication of crustal slices and the "andesitic" volcanism. The
geodynamics of these processes and of the recent "andesitic" volcanism of

the Mediterranean domain can be best explained as collisional events.

THE CRETACEOUS DEPOSITS OF GEORGIA

The Cretaceous deposits of Georgia belong to the carbonate belt, that
was formed in the epicontinental seas of the Mesothetys. Situated on the
boundary of Western and Eastern Mediterranean, they combine the features of
both and thus are of special significance for the "West-East" correlation
within the Mediterranean.

Early information on the Cretaceous deposits of Georgia is given in
the .,orks by G.Abich, F.Dubois de Montpereux, S.E.Simonovich, A.T.Sorokin,
L.F.Batsavich, E.Favre, E.Fourniewr and others.

In the beginning of the 20th century these deposits were describ-
ed in works by M.S.Shvetsov, V.P.Renngarten, 1.G.Kuznetsov, N.B.Vassoevich,
B.F.Meffert, M_A_Mordvilko, M.l _.Varentsov.

First works by Georgian geologists A.T.Dshanelidze , I|.V.Katcharava,
P.D.Gamkrelidze, I.M.Rukhadze, A.L.Tsagareli, K.Sh.Nutsubidze, M_.V.Popkha-
dze, 1.Khechinashvili, T.K.Dvali appeared in the 30s. In the 40s systematic
study of the Lower Cretaceous stratigraphy and fauna was begun by M.S.Eris-
tavi, who dedicated more than two decades to the study of problems of the
Lower Cretaceous. In the 60s the study of the Lower Cretaceous stratigrapny
and paleontology was continued by E.V_Kotetishvili, 1.G.Vashakidze, I.P.
Gamkrelidze, G.P.Lobzhanidze, M.V.Kakabadze, A.V.Kvernadze, N.N.Kvakhadze,
Z_A_Kokrashvili, T.l1.Nazarishvili, G.Y._.Sikharulidze, L.R.Tsirekidze, I.V.
Chubinidze, M.Z_.Sharikadze.

The Upper Cretaceous has been studied by A.L.Tsagareli,N.S.Bebd ".idze,
R.A.Gambashidze , D.G.Akhvlediani , G.S.Gongadze , G.Magalashvili. Reen.r.ly
they have been jbined by E.D.Kilasonia, G.G.Ghughuiiishvili and ot> rsiH

Several problems of the Cretaceous geology and paleogeography *re ana-
lysed in the articles and repor by the geologists of the indu” rial ins-

titutions of Georgia.Sabarate aspects of Georgian Cretaceous a e discussed
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also in works of the non-Georgian Soviet -and foreign geologists.

Given guide is compiled of above-mentioned materials. The spe-
cial attention is given to the description of Urgonian biosedimentary sys-
tem of Georgia as well as to the directly underlying Lower Hauterivian and
overlying Upper Barremiar/Aptian deposits (Pig. 2).

The stratigraphical diapason of the Urgonian is sufficiently well esta-
blished, but its subdivision and correlation between the sections requires
additional investigation; sedimentological and paleographic analyses are to
be carried out.

Subdivision of the Urgonian based on distribution rS tlasycladic Algae
was suggested by French scientist M.Jaffrezo who distinguished two levels
in the Urgonian of Georgia: The Hauterivian with Cylindroporella benisaren-
sis Fourcade et alii, Acicularia sp. and Terquemella sp., and the Barremian
with Salpingoporella muehlberghii (Lorenz),S.melitae Radoicic and Pseudoact-
inoporella fragilis Conrad (Jaffreso et al.,1982). Preliminary sedimentolo-
gical analysis based on cursory observations made by another French scien-
tist E.Fourcade (1987) , is given in the guide.

Participants of the excursion will get acquainted with the upper and
lower limits of the Urgonian, with various types of its contact with over-
lying rocks, with variability of its upper limit, etc. When studying seve-
ral of the below described sections - Tskhetidjvari, Goresha, Godogani,
Tvishi - they will have an opportunity to observe stratigraphic lacunes and
episodes of erosion (Breccia-conglomerate layers in the basis of the Upper
Barremian, Lower Aptian, and also at the base of the Middle Aptian), that
might B3 connected with-oscillatory movements, the latter causecT deposition
or breaks in sedimentation. These oscillatory movements in all probability
were of regional character and should be connected with the first manifest-

ations of the Austrian orogenic phase.

1 Limestone | 4] Breccia e | Echinus
L i Dolomite |v vv |folphyrHic ser. © Ammonites Coral
-TTY Marl U y~| Argillit,zed tuf/d} Belemrjites Calpionellld
Nrar9,Twm E3 X /"""
1 f/ffleVtone I'*~ =1 Cberi concretions (jf Rudist (Q) Ostracod
QQ©O cConglomerate | T T] Hard ground G-astropod M) Nanno/ossil
Sandstone Uneven surface ¢> Brachiopod ¢ afgaenrnl

Fig.3. Legend to the sections
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Stop 1» The Village of Tskhetidjvari

The Barremian and Aptian section, well tra-
ceable in the neighbourhood of the village of
Tskhetidjvari and the Cheratkhevi river gorge,
has been studied by P.D.Gamkrelidze (1949),
G.P.Lobjanidze (1964), E.V.Kotetishvili (1970,
1980), L.R.Tsirekidze (1971), G.l.Sikharulidze
(1974), M.Jaffrezo, E.V.Kotetishvili and
L.R.Tsirekidze (1982).

On the left bank of the Cheratkhevi(river),
on the north-western outskirts of the Tskheti-
djvari village, downstream, along a highway the
Barremian limestones crop out, transgressively
overlapping the Paleozoic crysta.lline rocks of
the Dzirula massif. Layers dip at 15-20< SE
155-165<. Direct contact of crystalline rocks with
limestones is covered by alluvium (0.8-1.0 m).
Blocks of limestone microconglomerates, that
contain poorly rounded fragments of magmatic
rocks and grains of quartz, occur here and there.
Stratigraphically upwards there follow (Fig.3, 4):
Krbr~ 1. Pinky-greenish-grey pelitomorphic

highly compact limestone (micrite with
grains of dolomite) ..... - 0.1 m

2. Whitish-greenish-grey sometimes pinky-
yellow brecciated limestones (micrite
with grains of dolomite) ..... . 0.25m

3. Greyish-pink limestone that is pelito-
morphic in the lower part, brecciated and
slightly marly - in the upper section.
In this layer, as well as, in the over-
lying one remains of gastropods: Nerinea
eristavii Dvali, Ampullospira mediana
Dvali, Ampulllna aff. pictetti Kar.;here
(in the sections) the representatives of
Textularia and Quinqueloculina genera are

also found ......... [[© W . 0,55 m

Pig.
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10.

11.

12.
13.

Limestones - whitish grey, locally pinky pelitomorphic compact, brec-

ciated - in the upper part... i aeieaan 0.8 m
Crystalline breccioid greyish-pink dolomite limestimes........ 1.65 m
Crystalline, greyish, sometimes brecciated dolomite ........... 1.4 m
Same rocks - brecciated ...l 3.0m

White, fine crystalline slightly brecciated limestone(micrite) 1.25 m
Whitish grey, in the upper part locally pinky, here and there pelito-
morphic, brecciated limestone (micrite with crystals of dolomite) 5-8m
White, locally yellow, pelitomorphic, very compact limestone (micrite
with crystals of dolomite), containing shells of Requenia ..... 2.35m

Whitish-grey limestone (intrasparite) with representatives of Milioli-

dae, Textularidae ...... ... 2.0m
Greenish-grey, pelitomorphic brecciated limestone ......... - 0.25 m
Whitish-grey, poorly crystalline highly compact limestone ..... 1.2 m
Stratigraphical hiatus ... .. it 13 - 14m

In the covered part of the section the blocks of whitish, massive, organic

limestones occur locally.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

36

Greyish pelitomorphic brecciated limestone ... ... ..o ioiioooo.. 1.1 m
Stratigraphical hiatus ... i i i aaaaaaann 1.7 m
White, pelitomorphic, brecciated massive limestone (micrite) with re-

presentatives of Lagenidae ....... . iiioiiiii oo - 5.1m
Breccia-conglomerate composed of poorly rounded fragments of pelito-
morphic limestone, cemented by greyish-pink argillaceous material. 0.25m

Greyish-white brecciated, organic limestone (intramicrite grading into

intrasparite) ... i - 2.2m
Greenish-grey Clay ... .iii e i aaeeeea s 2.3 m
Greyish-yellow compact limestone (micrite) with ostracodes .... 0.45 m

Yellowish-pink conglomerate composed of pebbles of compact limestones
cemented by brown clay and marl ... ... iiiiaiiiion 0.4 m

Greenish clay containing well-rounded pebbles of limestones in the

LOWer Part e e 0.25 m
Whitish-grey, pelitomorphic limestone ......_ .. ... i iii... 0.2 m
Greenish Clay ... e eeaa e 0.2 m

Whitish, massive, brecciated limestone (biointramicrite) with represen-
tatives of Miliolidae Textulariidae....... ... .. .. .. .. ........ 2.2m
Breccia-conglomerate, composed of well rounded pebbles and fragments

of limestones, cemented by greenish clay; a thin layer (0.05 m) of
greyish clay is traceable at the tOp ....uuuiiiiiiiiiiiiinns cunnannn 0.8 m

Whitish-grey finegrained compact limestone ... .. ...... ... ........ 0.7 m



27.

28.
29.

30.
31.

32.

33.
34,

35,

36.

White Bimestone ... i iaaaaaeaanns - 1.0m
Stratigraphical hiatus .. .. ... i 5.5 - 6.0 m
White, massive, compact limestones- (intramicrite) .............. 1.6 m

Breccia-conglomerate composed of poorly rounded pebbles and fragments
of limestones cemented by greenish-grey clay ... ...... . .......... 0.2 m
Whitish-grey brecciated limestone ... ..oioiiiiiiiiiiiiaaaaaaann- 0.5 m
Unconsolidated breccia, composed of compact limestones, cemented by
greenish clay ... e 0.15 - 0.2 m
Whitish lijnestone (biopelsparite) grading into whitish marly limestone
with representatives of Miliolidae and Textulariidae .... 0.5 - 0.5? m
Whitish, pelitomorphic massive, organic limestone (micrite) ... 0.8 m
Whitish slightly arenaceous massive, sometimes brecciated limestone
(biomicrite) with spicules and remains of Echynoidea ........... 3.0 m
Whitish-grey limestone (biosparite) up the section replaced by breccia
[ oY g T | o 11=Y N o 0.6 m

Greyish, Clay ..o e 0.05 m

K~ran  37* Breccia-conglomerate, composed of poorly rounded fragments of

38.

39.

compact fine-grained slightly arenaceous limestones, cemented by arena-
ceous limestone or carbonate sandstone. The up-nermost part of the layer
(0.1 m), well exposed on the right bank of the river near the church,
becomes highly arenaceous. In the upper part of the layer the following
fossils are found: Procheloniceras albrechtiaustriae (Hoh.), Chelonice-
ras cornuelianum pygmaea (Niksch.). Deshayesites deshayesi (Leym.), D.
cf. deghyj. (Papp.), D.exgr.weissi (Neurn. et Uhl.), Ptychoceras meyrati
Dost., Oolchidites sp. ind., Costidiscus cf. recticostatus (d"Orb.),
Mesohibolites minaret (Rasp.), Pterotrigonia aff. tatianae Sav. 3.0 m
Alternation of greyish-green sandy-argillaceous-glauconitic marls and
limestones, that contain, Deshayesites deshayesi (Leym.), D.dechyi
(Papp), Cheloniceras cornuelianum cornuelianum (d"0rb.), Ch.cornueli
pygmaea (Niksch.), Ch.seminodosum (Sinz.), Perissoptera marginata(Sow.),

G-rammatodon securis major (Leym.), Neithea morrisi (Pictet et Sen.)

Alternation of greyish-white medium-bedded arenaceous limestones and
greyish sandy-argillaceous marls. In this band appear representatives
of Spiroplectinata, Gaudryina, Lenticulina, Hedbergella genera ... 7m

In the above-described section layers 1-36, with the total thickness

of 65"m belong tc theBarremian,while layers 37 - 39 to the Lower Aptian. In

the middle and upper parts of the Ba,rremian limestones the following dasi-

cladive algae occur: Salpingoporella muchlberghii horenz, S.melitae Radoi-
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cic, Fseudoactinoporella sp.. Cyclindroporella sp., Likanella sp.
Stop 1~. The Village of Tslchetidjvari, the Limestone Quarry

North-west of the village of Tskhetidjvari, on the right slope fof
the Cheratkhevi river gorge, within an abandoned quarry the Lower Barremian
limestones crop out. The section has been studied by B.V.Kotetishvili and
G.l.Sikharulidze (1980). Up the section there follow (Pig.5):
KJbr* i. White pelitomorphic, compact limestone abounding in shells of
Requenia sp. in the upper part . ...o. coiiiiiiiaiiiaaaaan. 0.6 m
2. Whitish-grey fine-grained, highly compact limestone ..... 0.9 m

3. The same limestone, that is pelitomorphic in the upper part

....... 1.0 m
4. Greenish Clay ..o oot i 0.03 m
5. White, pelitomorphic, compact limestone with Requienia sp.

..... 0.55 m
6. The same limestone abounding in shells of Requienia sp. ..0.4 m

7. Whitish-grey, pelitomorphic limestone with uneven surface and

abrasive "pockets"™, filled in with fragments of compact limesto-

nes, that are cemented by greenish clay............. 0.25 - 0.4 m

8. Whitish, pelitomorphic thin-layered limestone ............. 0.4 n

9. Variegated clay . ...oiio oo ieeaeaaaaaaaa 0.3 m

10.Whitish, pelitomorphic limestone with Requienia sp. ...... 0.2 m

11 Whitish-grey, fine-grained compact limestone ........... . 0.35m
12. The same limestone .................. 0.1m

13. White, pelitomorphic limestone abounding
in Requienia in the upper part ..... 2.0 m
14. The wavy surface of the underlying layer 1is
overlapped by greenish clay (0.03 - 0.05 m)
upwards followed by pelitomorphic brecciat-
ed limestone with greenish clayey cement
......... 06 -0.m
15. Whitish-grey, pelitomorphic limestone....
................. 0.2 m
16. Greenish-grey clay 0,1 m
17. Whitish, pelitomorphic, brecciated, organic
massive limestone 3-1m
18. Whitish-grey, pelitomorphic limestone
.................. 0.35 m

19. Variegated clay with wavy surfaces. Inclu-
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sions and, lenses of compact limestones occur in the upper part..0.6 - 1.0 m
20. Whitish-grey, fine-grained limestone of varying thickness brecciated in
the upper part .o e - 0.5 -0.7m

21. Variegated clay with lenses and inclusions of compact limestones.....

............ 0.9 -1.1m
22. Whitish-grey, pelitomorphic, brecciatcd limestone ........ ........ 2.4 m
23. Greenish clay ..o e e aaan - 0.2m
24. Whitish-grey fine-grained limestone ...... o ..iiiiiiiiiaaaa- - 0.4 m
25. Greenish clay ... e 0.1m

26. Whitish-grey fine-grained thin-layered (0.01 - 0.02 m) limestone with
very thin intercalations of greenish clay ... ... .. .. .. .. ........ 0.2 m

27. Variegated clay with inclusions of fragments and pebbles of compa® *
LimesStoNeS e 0.9 m

28. Whitish-grey breccia-conglomerate of limestone cemented by variegated

(o3 - Y 0.35 m
29. Whitish, organic, compact limestone ......ooiiiioiiiiannaaananns . 0.3 m
30. Variegated Clay ... .iiio it 0.15 m
31. Whitish-grey fine-grained, brecciated limestone ................. 0.05 m
32. Variegated clay of varying thickness .................. ... 0.03 - 0.05 m
33. Whitish-grey fine-grained limestone ... . ... . . ... ... 0.05 - 0.1 m
34, Greenish clay ..o e e - 0.03 m

35. White, pelitomorphic, organic limestone, that is breccioid in the upper

S - 4.0 m

Higher up the slope the bedrock is covered by scarce discontinuous
exposures. Organic limestones occur. They contain a coral assamblage: Astin-
astraea cf. pseudominima (Koby) , Columactinastraea urgonensis SiKh., Pseudo-
coenia annae (Volz), Pentacoenia elegantula d"Orb., Stylina regularis From.,
Heliocoenia corallina Koby, H. aff. variabilis Et., H. pseudocorallina SiKh.
Myriophyllia alternans SiKh., Latusastraea decipiens (Prever), Diplogyra
subplanotabulata SiKh., Amphiastraea aliensis SiKh., Thamnasteria maeandra
(Koby), T.punctata (From.)>Dermosmilia aff. crassa Koby, Microphyllia undans
(Koby), Latiastraea minima (Koby), Ellipsocoenia conferta (From.),E.lorioli
(Koby), Gastropods: Nerinella pseudobella Dvali, Phaneroptyxis aliensis Dva-
li are also found.

According to stratigraphic position the above-described layers,with the

total thickness of 25m belong to the Barremian.
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Stop 2. The Village of Chumateleti

On the north-western outskirts of the village of Chumateleti, on the

left bank of the Orkhevi river, along
Kutaisi the Paleozic pink granitoids

crust of the weathering of granitoids

a highway from the town of Khashuri to
of the Dzirula massif are exposed. The

is transgressively, with angular un-

conformity, overlain by the Lower Barremian limestones. The section has been

studied by P.D.Gamkrelidze (1949), M.

E.Eristavi (1952), G.P.Lobjanidze (1964)

L.R.Tsirekidze (1971), G.l.Sikharulidze (19*74) , M_Jaffrezo, E.V._Kotetishvili,

and L.R.Tsirekidze (1982). The descri
given below (Fif.6).

80

50

40

ption of the section layer by layer is

Greenish, locally pinkish clay, that
frequently contains grains of quartz

and limestones ........... 0.3 - 0.4m
Slightly undulating surface of clays

is overlapped by grey fine-crystalline
breccioid limestone abounding in fine,
poorly rounded grains of magmatic rocks,
separate pockets of greenish clay occur.
The layer as well as the overlying ones

dip at 17-20= to S.E. 120-140°s

Greyish, compact, massive, arenaceous
limestone with poorly rounded grains
of magmatic rocks and quartz, reaching
up to 5-6mm in diameter ........ 0.95 m
Greenish clay ... . ... . ....... 0.2 m
Greyish-yellow, highly compact, fine-
crystalline, massive limestone with
numerous calcite veins, small grains

of magmatic rocks locally occur 3.7 m

. Yellow-green clay ............... 0.03 m

Greyish-white, very compact limestone

with numerous veins of calcite 0.8 m

. Brecciated limestone, cemented by grey-

ish clay ... o . .. 0.1 m
Whitish-grey, compact, fine-grained

limestone with thin veins of calcite



10.
11.

12.

13.
14.
15.

16.
17.
18.
19.

20.
21.
22.
23.

24.
25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

Greyish Clay .o e 0.02 - 0.03 ifl
Whitish-grey, pelitomorphic massive compact limestone with vein of cal-
{3 3.0m
Brecciated limestone (Breccia-conglomerate in the lower part) cemented

by greenish-grey clay; clay occurs in separate nests, lenses and very

Thin LAY e S ettt e e 1.0 m
Yellowish, fine-crystalline massive, very compact limestone ..... 1.1 m
Yellowish clay .o e 0.05m

Yellowish-grey pelitomorphic compact limestone. Here the representatives

of Textuloria, Laudrezina, Lenticulina genera are found ........ 0.25 m
Yellowish Clay ... it e e caaea e 0.05 m
Greyish fine-grained, arenaceous, compact limestone ............. 0.2 m
Greyish-yellow clay .....o oo i ceeeas 0.03 - 0.05 m

Greyish-yellow, fine-crystalline, massive, compact limestone with rough
LS U i U 1.0 m
Greyish clay ..o o i i i - 0.03 - 0.05 m
Greyish, pelitomorphic, massive, compact limestone with undulated base
Grey clay with greenish shades ...... ool ciiiaaoon 0.1 -0.2m
Greyish, massive, compact limestone (biomicrite) with gastropode and
FUdESES L 2.5 m
Greyish-green clay ... i e 0.4 m

Yellowish-grey, pelitomorphic limestone with thin veins of calcite

............. - 0.25 m
Yellowish Clay .ottt 0.03 m
Greyish, pelitomorphic compact limestone ... ... ........... 0.1 - 0.15 m
Greyish-green clay .....ooiiiiimiii i eeieeeeeaes 0.07 - 0.12 m
Greyish extremely fine-grained limestone ....... . ... ici.oo... 0.1m

Greenish-grey clay with wavy surface, that contains fragments and lenses
of grey LImestoONes ..o 0.35 m

Whitish-grey slightly marly brecciated limestone, cemented by grey clay

Greyish Clay .o e 0.03 - 0.04 m
Whitish-grey, breccioid limestone overcrowded with shells of oysters
................. 0.5m
Greenish-grey clay with inclusions of fragments of compact limestones
OF various dEMENSTONS ...ttt et ettt et e e e ea e eeeaaeann 0.3 m
Greyish limestone with lower part strongly brecciated containing small
nests of greenish-grey clay, and in the upper one - massive, pelitomor-
Phic and OrganiC ...ttt ettt caaa e 1.85 m
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36. Yellowish, compact limestone (intrasparite), massive in the lower part

and bedded with thin veinlets of greenish-grey clay at the top...1.65 m

37. Greenish-grey clay ..o i oo 0.2 m
38. Yellowish, pelitomorphic, compact limestone ...... ... .. ........... 0.2 m
39. Greyish-green clay .. .o 0.03 - 0.1m

40. Whitish-grey, massive, highly compact limestone (intrasparite) .. 3.3m
41, Greyish Clay .ot 0.1 m
42. Greyish-yellow, fine-crystalline highly compact limestone ...... 1.15 m
43. Yellowish-grey clay ... ..o e 0.03 - 0.05 m

44. Whitish-grey fine-crystalline compact limestone, brecciated - in the
lower part and thin-bedded, brecciated, with very thin bands and nests
of greenish clay - in the upper part ... .. .. iiiiiiiiiiiiil ciaat 1.75 m

45. Greenish-grey clay ...t 0.05 - 0.1 m

46. Yellowish-grey fine-crystalline limestone with intercalations of grey

clays .o e . 0,8 m
47. Greenish-grey clay ... e i 0.1 - 0.15 m
48. Greyish-yellow fine-crystalline limestone ................. . 0.9 m
49. Greenish-grey clay . ..o oo it e 0.03 - 0.05m

50. Whitish-grey, pink, masaive, fine-grained crystalline dolomite with
argillized SeCtiONS ... 8.0 m*
In the middle part of the section dazicladal algae are recognized: Sal-

pingoporella muehlberghii (Lorenz), S.melitae Radoiccic, Terquemella.

Stop 3. The Village of Ghoresha

On the southern periphery of the Dzirula massive in the river Kvedaura
valley near the village of Ghoresha it is possible to observe the Lower/
Upper Barremian boundary in the section, where the Lower Barremian is repre-
sented by the Urgonian limestones, whereas the Upper Barremian - by ammoni-
tic ones. The section has been studied by P.D.Gamkrelidze (1949), M.S.Eris-
tavi (1952), E.V.Kotetishvili (1961), M.Z.Sharikadze (1975), M.Jaffrezo et
al (1982).

In the small exposures (Fig.7) on the left of the road leading to the

village, the following horizons crop out (in

the ascending order) i

i | I'[ Kilbrl 1. Massive light-grey limestone. In the lower

mrrSEJj- fl part it is biomicrite with dacycladal algae,

6“1Jl;;3= " 65 O in the upper part - micrite with ostracods
Pig. 7 and gastropods (wackstone). The limestone

surface is hard ground. On the given level
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"fjtions tne representatives of genera Textularia,

Spiropleetammina,

jii:aueloculina, as well as algae - Salpingoporella muclbergi (Lorenz) are

Kjbr,, 2. Poorly-beddp” limestones of light
grey(briopelmicrite with glauconite grains,
remnants of echinoderms) with Hemiho- N
plites Kbwamliensis (iionch)..... 2.30 m

3. Erosional surface, a bed with rounded
material ... ... ... ... ... 0.2 - 0.3 m

4. The same rocks as in layer 2.0... 0,8 m

The layer 1 belongs to the Lower Barre-
mian. Layer 2 represents the lower part of
the Upper barremian - Hemihoplites Khwawli-
enses zone; layer 4 is attributed to the zone

Imerites giraudi - the second (from the

bottom) zone to the Upper Barremian.

Stop 4. The River Tskaltsitele

(near Kutaisi)

In the environs of Kutaisi, starting
from the bridge across the river Tskaltsitela,
the By By proceeds up to the stream. On this
rose. :.-.iog the right bank of the river the
following section, studied by M.S/fiiristavi
(1052), E.V.Kotetishvili (1988) and others is
exposed (Pig. 8):

The Upper Jurassic variegated suite with
the break in exnosure is overlain by:

Kiv - bv ¢ 1. light-grey limestone.... 2.5m
2. Bedded limestone - Quinqueloculina sp. ,
Textulariidae ... ..oiiiiiiiiiiiiinnannnann 5.0m
3. Alternation of bedded and compact light
-grey layers of limestone
Platy layer - 0.15 m
Compact layer with Textulariidae - 0.75 m
Platy layer - 0.3 m
Compact layer with inclusions - 0.55 m
Platy layer with Amilinidae, Textularia

sp., Hedbergella sp. - 0.15 m

.................. 1.70 m
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Lower part is arenaceous.

Compact-layer with Miliolidae, Textulariidae, Anomalinidae, Hedbergella sp.

[ © T 0.75 m
Limestone layer in the middle part arenaceous ........cccccocecaaaaa-- 0.50 m
4. Bedded BimeStONe ... i i o ie f e e - 3.3 m

KAb~-bX*A 5. Compact organic thickbedded limestone with Ostracods and Quin-
queclocUling SP.  ceoiii e e - 2.75 m

6. Clayey limestone with pelitomorphic structure. Shell fragments and
relicts of*microfauna are noted ........ ... oiiiiiiiiiiiiiaaan - 14.4 m

7. Massive, specled limestone ... ..o iiiiiiiiiiia i aaaaaaan - 25.0 m

8. Metachert of light-grey colour with the rounded inclusions of flint

.................................... 20.0 m
9. Layer of bi8cciated limestones ... . ..iiiiioiiiiinia i aaaaann- . 5.4 mnm
10.Intensely weathered, modified volcanic vein up to 10 m thick.
li.Large quarry. Grey organogenic limestone Yith Anomalinidae. The
total thicCKNeSS ..o e eee e i aaaaas 51.10 m

12 .0rganic-detrital limestone, completely consisting of shell fragments,
fine chambers, etc. Texturia sp., Quinqucloculina sp., Hedbergella sp.
.............. 4.3 m
13. dayey lxmestone ............... Uttt e e e e e e (o I 1.8 m
14 _Clayey pelitomorphic limestone with fragments of shells and relicts of
microorganism are found ...l i i 9.0 m
15, .SimIlar roCKS .. i i e - 4.9 m
16.Massive, clayey limestone. Matrix argillite-carbonate. Relics of micro-
fossils, veinlets and nests of medium-crystalline calcite. Bird"s eyes
Quinqueloculina sp. Textularia sp., spirolectammina sp., Glomospirella
SP. are observed ... e 16.7 m
17_Clayey.organic massive limestone with fragments of shells and fossils
Fe b i CS o e 9.5 m

After the short stratigraphical hiatus, whitish grey pelitomorphic
laminated limestone with the representatives of Imerites (up to 2 m) genera
crop out; in the section they continue the layers with Colchidites (up to
3m).

Layers 1- 4 of laminated limestones are presumably attributed to the
Valanginean and (may be) partly to the lowermost strata of the Hauterivian.
Urgonian limestone of layers 5- 16, must be attributed to the Hauterivian
- Lower Barremian. Short stratigraphical hiatus after the Urgonian corres-
ponds to the basal part of the Upper Barremian. Further, distinct Upper Bar-
remian zones of Imerites giraudi and Colchidites securiformis crop out.
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Ston 5. The Village of Tvishi

The section is situated to the north of the
village of Tvishi, along Kutaisi - Oni highway.
This section has been studied by M.S.Eristavi
(1957), E.V.Kotetishvili (1970), M.V.Kakabadze
(1971), 1.V.Kvantaliani and T.J.Nazarishvili
*1975).

To the north of Tvishi in the river Rioni gor-
ge the 20-25 m thick bedded (thickness of beds
0.4 - 1 m) whitish limestones outcropping on
the left bank of the river are followed up-
wards by the massive Drgonian limestones well
exposed along the road on the right bank of
the river Rioni. Total thickness of these mas-
sive Urgonian limestones is 350m. Higher up the
section there follow (Pig.9):

Klbri 1. Medium-bedded limestones with brachi-
opod debries in the upper part of the
sequence. The section can be followed
along the Lakhenistskali (right tribu-
tary of the Rioni). On the right slope
of the Tskenistskali river K*br~ are
exposed. 25 m

2. White limestone with Aucyloceras vah-

denheckii Astier ................ 0.4 m
3. In the flood plain white limestone
with Spitidiscus sp.ind., Paracrioce-
ras rondishiense Kakab. 0.4 m
4. White limestone ............... . 0.4m
5.0n the left bank the layer with He-
inzia costata Kotet., H.(M.) sp.ind.
is exposed = Liiiiiiiiiia. .- 0.6 m
KAbré\ 6. White limestone with Hemihoplites
(Hemihoplites) sp................ 0.4 m

KAbrﬁ) 7. Light-grey limestones with Imerites:

Xmerites favrei Bouch; l.ex.gr. gira-

udi Kil.j Eristavia dichotoma Erist.
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K"brg 8. Dark-grey compact limestone with
colchidites: Colchidites seevriform-
is Sim., Bac, Sor., C. ratshensis
Houch., C.sp., Paramerites sp., Das-
MIOPSES SP. oo ceeens 6.3 m

9. Dark-grey compact limestone with Col-
chidites securiforms Sim., Bac., Sor.,
CoSPe et a.....13.7T W

10. The same facies but colchidites are
missing. "Acrioceras"™ furcatum
(d"orb), Pseudocrioceras sp. ... 10 m

Klal Grey compact thin-bedded limestones
comprising Deshayesites weiss. Neum.
et Dhl., Cheloniceras sp., Opis
rionensis Rouch................. 9.7 m

12. Similar rocks with Cheloniceras sp.,
Deshayesites sp....... c..coonns 7m

Knag 13. On the uneven eroded surface of the
previous layer rests breccia-conglo-
merates, representing basal conglo-
merates of the overlying sequence.

14_. Marly limestones. In the layer 0%3 "
marl-beds begin to appear their qua-
ntity increases up the section. In
basal part of this layer in thick
0.35m bed directly resting on the
breccia-conglomerates, ammonites
Coiombioeras tobleri Jac. et. Tob.,
Epicheloniceras subnodosocostatum
Sinz. are found and 5 metres higher
layer 3 Colombiceras caucasica bupp.
and debris of large heteromorph
ammonite are found. The rocks are
rich in Epicheloniceras cf.

tschernyshewi Sinz., E. martini



aientails Jac., E.martini oauoasioa (Anth.), E, subnodosocostaturn Sinz. E.
sp.» Colombiceras cf. tobleri Jac. et. Tobl. , C.cf. Subpeltoceroids Sinz., 0.
sp. , Phyllopachyceras baborense Coq. ,Euphylloceras velledae (Mich.), Meso-

hibolites semicanaliculatus BIl., Aucellina aptiensis (d"0Orb.), Inoceramus sp.

15, Break TN eXPOSUF e ..ottt e et e e ae o ae e e e aea e 2m

KAaé 16. Even alternation of thin-bedded marls and limestones. Upper part
of the layer contains Colombiceras sp. ind. , Epicheloniceras sp. ind.;
Euphylloceras velledae (Mich.), Neohibolites inflexus angelanica A.K.
Aliz», Aucellina caucasica Buch...... ... 11 m

Knan 17. Pinkish breccia-conglomerate layer overlaps eroded surface of the
above described deposits. It contains Acanthohoplites cf. bigoureti
(Seun.), A.cf. abichi (Anth.), A.aff. abichi (Anth.) A.sp., Tetraganites
duvalianus (d"Orb.), Salffeldiella cf. guettardi (Rasp.), Plicatula

gurgiti Piet, et. Roux, aboundant belemnites and Brachiopodes .... 0.3m
18. Grey thin-bedded marls ... i 3m
19. Break N eXPOSUIe oo iae oeaeaai i aaaaa e . 13m
20. Grey thin-bedded marls ... o i 2m
Klall Thin.layei-ed marls comprising the first beds of glauconite sand-

LS 10 1= 3m

Layers 1-4 dated as lower Barremian, belong to the zone of Holco-

discus cailiaudi - Paracrioceras rondisniense; layer 5 is attributed to the
Subpubchellia phana and Heinzia mature zone (upper part of the lower Barre-
mian) , layer 6 belongs to the basal part of the Upper Barremian - Hemihopli-
tes Khwamliensis zone, layer 7 belongs to the second zone from the bottom of
the Upper Barremian - Imerites giraudi. Layers 8, 9 present Colchidites

layer - Colchidites securiformis zone; layer 10 though not containing Colchi-
dites, still belongs to the Upper Barremian (possible equivalent of Turkmeni-
ceras turkmenicum zone of Mid. Asia).

In the given section layers 11 and 12 belong to the lower Aptian (Be-
dulian).

On the uneven eroded surface of the lower Aptian rests the Middle Apti-
an, it (layers 13, 14, 15) belongs to the lower zone of the Epicheloniceras
subnodosoactatum. Layer 16 corresponds to the upper zone - Colombiceras tob-
leri, of the same substage. Layer 17 consists of rounded and non-rounded
limestone pebbles and mixed fauna of Gargasian and Clansayesian. According
to the presence of index ammonites this member belongs to the lower zone of
the Clansayesian Acantholoplites nolani-Diadochoceras nodosocostatum.Accord-

ing to the stratigraphical position layers 18—20 seem to belong to the rest
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of the Clansayesian. Basing on appearance of
glauconitic limestones, layer 21 is condition-

ally attributed to the Lower Albian,

Stop 6. The Village of Alpana - Sairme Cliff.

The aim of the route 1is acquaintance with
the structure of the southern limb of the Le-
bechy anticline along the right slope of the
Lajanuri river and right bank of the river
Bioni in the vicinity of the Alpana village
(Pig. 10).

Along the Lajanuri river in the anticlinal
core the bower Cretaceous deposits crop out
- the Barremian massive limestones, Aptian
limestones and maria (redish, in the upper part),
aa well as Albian black-grey carbonate clays
rhythmically alternating with thin-bedded (10-
15 cm) clayey and arenaceous limestones, which

are conformably overlain by:

KgCm~g 1, Glauconitic limestones, massive
greenish-grey, loose on the surface with
fine pebbles of the Middle Jurassic pos-
phyrites and abundant detritus of shellc.
Thickness of separate beds 1.5 m. Inoce-
ramus crippsi. Mant., Mantelliceras manti-
Ili Sow., Watznaueria barnesae Black.

..... 2.5-3m

K20m3-tl I0liaTe( carbonate sandstones
(thickness of bands 10-20 cm), alternating
with layers (15-20 cm) ofepelitomorphic
limestones and sandstones. Inoceramus cf.
labiatus Schloth., Watznaueria bernesae
BlaCK . oo 8 - 10m

K2t2(*3) 3. Grey-white, pelitomorphic, firm
coarse-bedded limestones with rare pack-
ets of grey marls (thickness of packets

8-10 cm). In the middle and upper part of



ethese limestones concretions of red-brown cherts and cloddy varie-
ties of limestones are observed. Inoceramus cf. lamareki park.,
Tetralithus pyramidus Gardet, T.obscurus, Kamptnerius magnificus
3= 60-80m
Kcr 4. Medium to thick-bedded, light-rosy pelitomorphic limestones with
bands of brown-red marls with intercalatious of yellowish-grey argi-
Ilized tuffs. In the lower part of the band tuffs are prevalent,
whereas limestones get thin-bedded and dark rosy-grey. Rosy lime-
stones often contain inoceram (lumashel) with remnants of Inoceramus
involutus Sow., In. deformis Meek, In. mantelli Meic. The band con-
tains concretions of brown-red cherts -._ ... ... ... ........ 25-30m
It crops out at the eastern end of the village bridge, on the left
mBank of the Lajanuri river. On the right bank the exposures of this
layer are difficult to reach. They are represented as a huge down-
slided block with a part of the Alpana village on it.

5. Medium to thick-bedded, white, pelitomorphic limestones with concre-
tions of red-brown chert. Basing on presence of the latter, this
layer is tentatively attributed to the Coniacian, though by lime-
stone facies it is closer to the Santonian.................. 15m
Among limestones rare bands of reddish-brown marls (10-12 cm) are
observed. Eiffelithus eximius (Stower) , Microrhabdulus decoratus Defl.

KgSt 6. ATiite limestones of lithographic stone type, fractured. They contain
concretions of smoky grey chert. Marls are actually missing. Thick-
ness of beds attains 0.6-0.8 m. They contain debris of Santonian
Echynoderms Micraster riostratus Mant., Arckangelskiella cymbiformis
Vek., Zigodiscus COMPaCtUS ..o oiiiiroiiiiaas caaeaaaaaann 80-100m

K2cp 7. Medium to thick-bedded grey, pelitomorphic limestones, with bands
of grey and yellow-brown marls and carbonate clays, Inoceramus ex.
gr. balticus BoOehm . ... e 30-35m
It is 150m break in the exposure of the hill; here coarse-beddea
limestones crop out.Their downslided block is exposed near the road
at the road-mark of 52km. These are soft clayey limestones of Campa-

nian habitus (1.5m).

Kgm 8. They are overlapped by massive, coarse-bedded (2-3m) cherty grey
limestones which become yellow on the weathered surface, with con-
cretions and wedges of smoky-grey and black cherts. These rocks
contain Maastrichtian oysters and.

Thickness of the Maastrichtian in the northern wing of the Racha

syncline is several hundred metres. Maastrichtian deposits grade
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upwards into sandy and chalky limestones of
Danian.

Further in the direction of Ambrolauri
Turonian - Senonian limestones repeatedly
crop out in folds, whereas the exposures of
ffiaestrichtian on the passway of Sairme form
picturesque "gandarmes" - erosional remnants.

Layer 1 corresponds to the Lower - Middle
Cenomanian and layer 2 - to the Upper Cam-
panian-Lower Turonian. Layer 3 represents the
Middle and Upper Turonian. Layers 4-5 are at-
tributed to Coniacian, layer 6 belongs to the
Santonian and layer 7 to the Campanian. Lay-

er 8 corresponds to Maastrichtian.

Stop 7. The Gorge of Khidikari (r,Rioni

near v.Tsesi)

The Lower Cretaceous sediments in the
gorge of Khidikari (between the villages
Tsesi and Khimshi) have been studied by A.I.
Djanelidze(1940), M.S_Eristavi (1952-1964),
I.P.Gamkrelidze (1963), M.V.Kakabadze (1980,
1981), [I1.V._.Kvantaliani, B.N.Kvakhadze (1981).

Overturned to the south, the Upper Juras-
sic - Lower Cretaceous sediments are cut ac-
ross tne strike by the Rioni,and are well ex-
posed along the slopes of the river. On the
right bank of the river, above the outcrops
of light-grey, medium bedded limestones
(20-25m), with Tithonian?- Lower Berriassi-
an microfauna (Todria, 1975) there come
(Fig-31):

Kb 1. Massive limestones  .-...... 12 m
SW 180<=, z-707
K1Vl 2 Similar rocks - micritic limestones

with dolomite crystals comprising

Pseudotextularia salerensis Charol.,

Bron, Zan., Trocholina alpina Leopol
30 m
3. Alternation of thick and medium-

bedded limestones (biomicrite, mic-



mrite) with Ps. Salerensis, Ir. aj.pi.na Neotrrchlins sp ............ 55m
4. Massive and thick-bedded limestones (biomicrite) with Ps. Salerensis, Ir.
NI &1 2 85m
5. Grey, slaty limestones. A fragment of Belemnite is found.... 13.1Im
6. Grey, medium and locally thin-bedded limestones with concretion.
In the lower part of the layer Belemnite fragments are found, and in the
upper part - Symphythyris neocoiensis *d"Crb.), Dzirulina cf regularis
L1118 o1 20m
7. Similar rocks with Crioceratites nolani Kil., Haploceras cf. grasianum
(d"0rb.), Eulytoceras rotundum Druz.,.Dzirula regularis (Smirn.), lberi-
thysis rionensis Kvakh., Rionirhynchia sp. are found .............. 15.4m
KAhé 8. White medium-bedded limestones, on the left bank of the river Spe-
toniceras sabinversum m. Pavl. , S.versicolor astarta Glas. are found .. 2m
9. Grey, medium-bedded limestones with chert concretion. Crioceratites duva-
i Lev. s FoUND oo ettt e 8m
10.The bed of grey compact, limestone with Sp.auerbachi Eichw., S. inversum
M.Pavl. , Phyllopachiceras Katschiense (Druz.), Crioceratites duvali Lev.,
Biasaloceras sauclum Druz. , Euphylloccfas sp. , Subsayella sp. , Symphythy-
ris neocomiensis "d 0rb.) ..l 0.35m

Kﬂhé 11. Whitish-grey medium-bedded limestones, with chert concretions;

Biasaloceras sauclum Druz., Crioceratites sp. are found ............. - 3m
12. Light-grey marly limestones. In the lower part Pseudothurmarmia
(P,,; mortilleti Piet, et.bor. are found ... ......oiiiiiiiiiiinnnaaaann 9m

13. Light grey, thick and medium-bedded limestones with conchoidal fracture.
Contains chert concretions. P.(P.) renevieri Ssr. et Schond., P.(Balea-

rites) balearis (Nol.), Acrioceras (Hopj.ucrioceras) pulcherrimum (d Orb.),

(08 oY o= = & N o= =Y o 4.5m
14* Similar rocks with P(F.) mortilleti Piet, et Lor........ . ......... 10m
15. Marly limestones with P(P.) mortilleti Piet, et Lor............. - 5m

K1brl 16. Compact thin and medium-bedded limestones with chert concretions,
dip to S 180<,7175-80<.0n the left b<nk of the river,in the lower part or
the layer lIberithyris tolensis Kvach..Dzirulina sp. Holcodiscus cf. gas-
taldinus (d"Orb.), Cruralina cruralinica Smirn. are found ........ 35m

17. Similar rocks
Break e e - 50m

18. Whitish-grey, thin-bedded limestones. In the lower part -Holcodiscus
sp. and Barremites sp. are found . ... ... c..iiiiiiiiiiii i 30m

K. kr1(?) 19. Thin-bedded limestone,with Subpulchellia plana Kotet. S.bre-
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vicostata Kotet. . ... . i i i ceeaaaan 0.6m
KMbrj, 20. Medium-bedded micrite limestones and marls. In the upper part -
Hamulina sp., Phyllopachyceras sp. are found ........ ... ........... 4m

21. Similar rocks with Hemihoplites sp., Costidiscus roetioostatus (d"Orb.)
O e 6m

22. Similar rocks with Colchidites sp.

23. Similar rocks with Deshayesitis sp. 0.5m higher - Pseudocrioce-
ras cf. abichi(Bac. et BiMm, ) .cuuuoiit c i e ieeeaaas 2m

Higher there is a break (about 7-FO m). This break seems to coincide
with. Cenomanian, which in this region unconformably rests on the various le-
vels of the Lower Cretaceous. After the break there follow the Turonian li-
mestones with chert concretion.

According to stratigrapbic position layer 1 belongs to the Berriassian»
Layers 2-4 belong to the Valanginian, (more likely to the Lower Valanginian).
Layer 5 is conditionally dated as Upper Valanginian. Layers 6-7 are faunis-
tically dated as Lower Hauterivian. Layers 8-11 uexong to Speetoniceras
inversum zone of the Upper Hauterivian, and layers 12-15 to Pseudothurmarmia
mortilleti zone of the Upper Hauterivian. Layers 16-17 belong to the Lower
Barremian and layers 20-22 - to the Upper Barremian, layer 19 corresponds
to Pulchellian zone, which according to E.V._Kotetishvili (1980, 1986)
belongs to the Lower Barremian, and according to M.V.Kakabadze (1987) to the

Upper Barremian. Layer 23 comprises Lower Aptian ammonites.

StoT 8. he Village of Motsameta - River Kadjighele

Within the limits of the village of Gelati, on the left slope of the
Tskaltsithela quartzy sandstones are cropping out. After lacune crops

out (Pig. 12):
K-~v-h~ 1. Pelitomorphic limestone

...................................... 30-40m
2. Argillaceous limestone with pelitomorphic structure porous
............ 10.0m*"
3. Limestone - tiiinbedded, microcrystalline, slightly argillaceous.
Contains finest grains of quarts and plica scales...... 10.0m
Here thf river runs along the strike, and at the next bend of the
river-bed the river cuts the layer across the strike.
4. Limestone - slightly argillaceous with fine crystalline-pelitomo-
rphic structure.
Chambers of microfauna are rare ... ...ciiiiiiiioaaaaaaannnn - 10m

5. Limestone dolonitized, slightly argillaceous with mixed microcry-

stalline-pelitomorphic structure ... . i iiiiiiiiiiiiinnannn. 2m
6. Bedded BIMESTONE . ..uunnn et 36.0m
K b 7. Xjimestone - massive with caves (dwelling of primitive man)... 40m



8. Vein of bazalt........... .. ........ 2.7m
9. Thinbedded limestone Quinqueloculina sp. ,

garellinella sp., Textularia sp., Hedber-

gella sp..oooo. o 4.2m
10.Massive limestone ... .. .............. 6.7m
11.0rganic limestone ...e_ .. ........... 4.0m

12. Slightly argillaceous microcrystalline
limestone; angular grains of quartz

comprises (0.09-0.1m), lumachell-layer

consisting of rudist cores........ 7.0m
13. Massive limestone .................. - 3.0m
14. Grey, bedded limestone ............. 6.0m

At the confluense of the left tributary
Kadjigele are exposed:

15. Massive organic limestone consisting of
shell fragments and chambers of micro-
organisms Quinqueloculina sp., Textularia
sp., Anomalinidae, Ataxophraamiidae ...4m
Further on the route follows Kadjigele
gorge.

16. Organic argillaceous limestone. Almost is
fully built with chambers of microorganisms.
Textularia sp., Garelinella sp., Quinquelo-
culina spagMiliospirella sp., Ataxophragii-
(0 L 35m
17. Massive limestone with corrals stroma-
toporidae 0.3m, brachiopods and gastropods
Polypbylloseris convexa (d"0rb.), Microso-
lena crassisepta Sikh., Eugyra cf. interrupta
Prom. , Burgundia massilensis Turnsek et Masse

............. 9.0m

KAbr~ 18. Compact darebedded limestone, well
distinguished on both slopes of the river,
overcrowded with fossils, especially with
large shells of Amphidonta sp.. ind., Chlamys
goldfussi (Desh), Ch.archiaci bogdanovae
Kotet., Mimachlamys cf. robinaldina (d"Orb),
Prohinnites sp.ind., bimatula tombeckiana

(d*orb.).



19. bight-grey thickbedded limestone. 0.5m below the roof Paracrioceras
rondishiense Kakab, 1s found ... i i 27.6m
K,brg 20. Bed consisting of rounded debris of rusty-grey limestones with
SIgNS OF Er 0 ST 0N oot ittt e 0.2m
Upwards there follow upper Barremian bedded limestones with ammonites.
Layers 1-6 are conditionally attributed to the Valanginean - Lower H”uterivi-
an p.p. Layers 8-17 are Urgonian limestones, dated in the given section as
Hauterivian(with the exception of the lowermost strata; layers 18-19
Lower Barremian; layer 20 - erosional level, corresponding to Lower/Upper
Barremian boundarv.

Stop 9. The Gelati Monastery

From.the Gelati Monastery towards the
Dokhora pass the limestone ridge built up
of Urgonian limestones extends. At the Dokho-
ra pass quartz-arkozic sandstones of the
Cretaceous are overlain by (Fig.13):

KAv - h p.p. 1. Limestone bedded dolomitized

Break in exposure ...... 3m

Up the section within a small quarry massi-
ve limestones crop out.
K~"hg - Hocks are light greenish-gray with
dark red cherts. Locally limestone colour-
ing changes to dark-gray. The whole exposure
is criss-crossed by veins of black analcimic
ankaramites ......c.iiiiiiiiiiiiaiiiaan. 18.5m
These limestones are conditionally attribu-

ted to the Hauterivian.

Stop 10. The Village of Godogani

The section is situated in the neighbourhood of the village of Godogani,
in the gorge of the Kadjigele. It has been studied by E.l.Devdariani, M.V.
Kakabadze, N.N.Kvakhadze, E.V.Kotetishvili (1975). In 1988 this section was
redescribed. The section is of certain interest because despite small
thickness, it comprises deposits from the Upper Barremian till the Aptian,
well-outcropped and rich in fauna. Along the highway the Lower Barremian
massive limestones with chert concretion are conformably overlain by

(Fig.14):
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Kkt 1. Slightly arenaceous limestones

................. 0.5m

Kbr2 2. On the uneven, eroded surface of

the previous layer rests breccia-conglo-
nerate layer consisting of limestone
pebbles cemented by glauconite and
carbonate sandstones. They contain Meso-
hibolites sp. , Grammatodon securis Leym.,
Neithea atava Roem., Panope gurgitis
Brongn. and ammonite fragments .....
........... 0.2 - 0.75m
Alternation of light grey thick and medium
-bedded slightly arenaceous limestones
with Hemihoplites aff. Khwamliensis Rouch.
.................. 5.5m
Breccia-conglomerate layer .......... 0.2m
Organogenic argillaceous limestones. In
the upper part, 1 metre below the base of
tbe layer 6 Colchidites sarasini Rouch. ,
C.ratshensis Rouch. are found........ 2.5m
Breccia-conglomerate layer with rounded
limestone pebbles from the underlying
ammonite limestone ................... 0.25m
Alternation of gray thinbedded sandy lime-
stones. There are numerous anunonites in

the layer - Cheloniceras semi nodosum sinz..

Pseudocrioceras kutatisiense Rouch., P. dxeh-

otomum Rouch., Deshyesites deshyesi beym.,

Acrioceras furcatus(d"Orb.).Tulipina kou-
taisiensia (bor.), Mesohibolites uhligi

Schwetz. In 1,3m above the base of the
Lower Aptian Gorge ammonites Proche-
loniceras sp., are found, and m the middle

part - Pseudocrioceras Sp..-.-......-. 3m

Krag 8. The uneven eroded surface of the pre-

vious 1ayer is overlapped by breccia-con-
glomerate layer consisting of compact
poorly rounded limestone pebbles, with

glauconitic sandstones. In the upper

® v™ ©
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part of the layer pebbles disappear and it is built up of glauconitic ar-
gillaceous sandstones. Inthe basal part of the layer Tulipina koutdise-
nsis Lor., Mesohibolites minareticua Krimh. are found ....... 0.2 - 0.3 m
9. Soft, grey marls. At the lowermost part numerous Coiombioeras tobleri
Jac. et Tobl. 0CCUr ... ... a e s - 2m
10. Marls, more compact than in underlying layer with ammonites - Colombi-
ceraa tobleri Jac. et Tobl., and belemnites - Meaohibolites moderatus
Schwetz., M.elegans Schwetz. and also Aucellina caucasica Buch ... 2.5m
11. Alternation of greenish-yellow middle-layered marls and numerous ammo-
nites - Acanthohoplites sp., A. bigoti Seun., Kudouvilleiaras sp., Para-
canthohoplites cf. multispinatus(Anth.) .. ... .o il oun 4 m
By their stratigraphic position layer 1 belongs to the Lower Barremian,
layers 2-5 by their fauna belong to the Upper Barremian, layers 6,7 - to the
Lower Aptian, Layers 8,9 - to the Lower zone of the Middle Aptian - Epiche-
boniceras tubnodosocostatum, whereas layer 10 to the upper zone - Coiombi-

oeras tobleri, layer 11 belongs to the Clanaayesian substage.

Above-discussed sections give us the basis for the following conclusions:
In the beginning of the early Cretaceous the central part of Georgia was a
land (Dzirulian); to the north and west of it there was a littoral sea zone
bordered to the north with small islands and submarine ridges and further to
the north there was deep-water basin. Gradual change of lithofacies from qu-
artz sandstones and conglomerates to the dolomitized limestones with dino-
saur footprints at the base of the Lower Cretaceous, to the Urgonian biosedi-
mentary system and limestones with ammonites points out to gradual deepening
of the basin from the Berriassian to the Aptian inclusive. Approximately from
the Middle Barrimian in the peripheries of the Dzirulian Mass there appear
ammonites (shallow water complexes). On the background of general submergence
ascending movements of short-duration took place in the Barremian and Ap-
tian; the Lower Cretaceous ends with ascending movements of long-duration at
the end of the Albian. In the deep-water*basin the submergence 1is more rapid
and by the beginning of the Hauterivian deep-water ammonite complex is alra-
dy present.

In Georgia Urgonian sedimentation begins supposedly in the Middle Haute-
rivian and ends on various stages: on the Hauterivian-Barremian boundary, wi-
thin the Lower Barremian, on the Upper and Lower Barremian boundary, pernaps
it reaches the Barremian-Aptian boundary; embracing mainly the range of the
Upper Hauterivian-Lower Barremian t"he Urgonian sedimentation in Georgia pre-
cedes that of the western part of the Mediterranean where the Upper Barremi-
an-Lower Aptian age of the Urgonian biosedimentary system is beyond doubt.

The composition of early Cretaceous fauna in Georgia speaks about be-
longing of the Caucasian Basin to the Mediterranean zoogeographical region
though in certain ages immigrants of boreal basin appear.
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