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INTRODUCTION

The Objectives of the colloquium are to present the results of the Turkish-
Georgian Geological Project. which carmied out in 1934-1996 along the border region
of Turkey and Georgia and to encourage discussions among aclive researches on
earth sciences of the region

GIRiS

Kollokyumun amaci, 1994-1986 wyillan arasinda Turkiye-Guarcistan sinim
boyunca uygulanan Tirkiye-Gdroistan Jeolofi Projesinin sonuclanint sunmak ve
yerbilimleri alamnda bu ydrede galigsan arastimaciar arasinda tarfisma ortaminin
gelstinimesine katkida bulunmakiadir.
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LANGUAGE (SUNUM DILI)

The language of the Colloquium is English, Turkish and Georgian. There will
be also translation from Georgian te Turkish during presentations.

Kolfokyum da sunular Ingilizce, Tdrkge ya da Gurciice olacaktir. Gircice
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GEOLOGICAL FRAME OF THE CAUCASUS AND
' EASTERN TURKEY

Aii YiLMAZ, General Directorate of Mineral Research and Exploration, 06520, Ankara.
Shota ADAMIA, Thilisi d5fate University, Depariment of Geglogy and Faleontolagy,
380028, Thilisi,

A section from the Caucasus o Eastern Turkey Ilying between the Scythian
Platform to the north and the Arabian Continent to the south represents an imporiant
geotraverse in the Mediterranean Folded Belt It is useful to present the geological
characteristics, lateral and vertical variations, similarities and differences of the region in a
global frame to focus and understand the geology of the Turkish-Geaaorgian Border area.

On the basis of the main geological characteristics, the rock uniis of the Caucasus
are divided into tectonic zones (Figure, 1). Each zone has Pre-Liassic, Liassic and post-
Liassic units reflecting different geotectonic environments. The northemn part of the
Caucasus i1 called the Precaucasus and Great Caucasus, the median parl s the
Transcaucasus and southem part is the Lesser Caucasus. In addition, the tectonic zones
of the Great Caucasus lying from north to south are presented below. The Laba-Malka
Zone (the Bechasinian Subzone and Forerange Subzone), the Main Range Zone, and the
Southern Slope Zone. In the Transcaucasus, the Gagra-Djava Zone, and the Dzirula
massif and Its covers (Georgian block) are situated to the north, the Artvin-Bolnisi zone,
the Bayburt-Kafan-Karabakh Zone to the south. The Rioni (Kolkhida) and Kura
intermountain depressions are situated among them The Adjara-Trialetian and Talysh
Zonaes, which are the continuation of each other are situated between the previous
Transcaucasus zones. There is a suture between the Scythian platform and Gresat
Caucasus arc. Late Carboniferous-Permian molasses overlie the obducted ophiolites
which represent the closing of a back arc basin during Early and Middle Paleozoic
Jurassic units of the Great and Transcaucasus represent the products of rifting events.
Upper Cretacecus volcano-sedimentary association of the Transcaucasus and also
Pontides is a typical example of south-facing ensialic arc.

North Anatolian-Lesser Caucasian Ophiolitic Belt which is represented by pre-
Coniacian ophiolites, ophiolitic melanges and fore-arc depesits, seperates the imbricated
zone of Transcaucasus-Pontide arc from the Anatolian-iranian Platform. The Anatolian-
Iranian Platform represents a passive continental margin and its metamorphic equivalents
throughout Paleozoic and Mesozoic, Southeastern Anatolian Ophiclitic Belt which is
reprasentad by Pre-Maastrichtian ophiolites, ophiolitic melangas ensimatic arc and fore-
arc associations seperates the Anatolian-lranian Platform from the Arabian Continent.
The rock units of this belt are interpreted as a product of southemn branch of Neotethyan
ocean. It is noticable to emphasize thal the emplacement age of the Great Caucasus
ophiolites is Pre-Late Carboniferous, the Lesser Caucasus is Pre-Coniacian and
Southeastern Anatolian ophiclites is Pre-Maastrictian. As a result, it can be said that a
small oceanic basin of the Great Caucasus closed first and then followed by the closure of
oceanic basins of the Lesser Caucasus and Southeastern Anatolia respectively. Although
the Paleozoic sequence of the Arabian Continent is similar to the Paleozoic sequence of
the Anatoliandranian Platform, Mesozoic sequence of both fragments are different. For
example, the Arabian Continent is characterized by a regional uplift from Late Triassic to
Barremian , and a foredeep basin formed during Campanian-Early Maastrichtian.

From the Transcaucasus to the Arabian Continent, there are local or regional
unconformities betwsen Pre-Maastrichtian rock wunits and Maastrchiian-Paleocene
sequence which is characterized by shallow marine limestone and terrigenous clastic
rocks, There are no data on relict occeanic basins along a section from the Caucasus to
the Arabian Continent in Turkey during Tertiary. Middle Eocene volcanics which are



reprasenting local tensional basins occured along the Adjara-Triglet and Tallsch zones
and in places along the Eastern Pontide or the Eastern Tauride,

It is reported that the shallow marnne to continental deposits of Oligocane-Early
Miocene represent a regressive serie and overlie the older rock umits, which are
altogether deformed at the same scale Upper Miocene-Quaternary continental deposits
represent the Neotectonic molasse of the region. Tectonic and volcanic charactaristics of
the Caucasus molasses are similar to the charactenstics of the Neotectonic fill exposed in

the Eastern Anatolia, which developed under approximately N-S directed compressional
processes
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Figure, i, The Zones of the Eaucﬁlsus and the nonh-eastemn Turkey (After Yilmagz. 1959} l-Laba-Malka Zone of
the Greater Caumuar I’ -Main-Range Zong of the Greater Caucasus [1*-Southern Slope Zone of the
Greater Caucasus, Il -Gagra-Ddava Zone and nurlhemfart of ine Transcaucasus, 1V-Adjara-
Trialetian and Talysh Zones/Black Sea Coastal Zone, III°-Somcheti-Kalan (Karabakh) Zone of the
Transcaucasus/Pontid Zone, V-The Lasser Caucasian Ophiolitic BelMorh Anatolian Ophiglitic Belt,
Wi-The Iranian quasiplalform Lesser Cavcasus; Miskhan-Zangezur and Araks ZonesTaurus Zone.
Anatolian-Taurus paltform, 1-Approximate borders of the leclonic zones, 2-Ophiolilic Zones,  3-Majo
overthmists, 4-Border of the siates (AC, the Arabian plate; APF, the Anatolan-lranian Platformn
Fragments; CC, the Clmmeran Continent; Ef, the Ecemis Faull; SP, the Scythian Platform).



A STUDY OF TECTONIC UNITS OF THE AREA
ALONG TURKISH-GEORGIAN BORDER

Ali Yilmaz®. Stota Adamia®®, Manana Londkipanidze***, Tomn Yilmaz®, Skender K,
Guram Abdsadze****, Tengiz Lazarashwili****, Roland Beradze™™ ", Robart Naoirashwili*=",
Bimon Kuloshwi™**, Mustafa Ozfan®

*Ganeral Directorate of Mineral Research and Exploration-06520, Ankara/Turrey,

“*Tiwisi State University, Depariment of Geology and Paleonfology-380028, ThilskGeorgs
““*Geolggical instifute of the Acadamy of Scences-J80093, ThilsiGoonna,

== Siale Department of Geology-380062, ThillslSeoryia

The aim of this study is to map the border area (Fig.1.2) as a whole and
evaluale the main gaological charactenstics of the region.

Two main tectonic units are observed along the border area, which are
raspectively the Adjara-Trialeti unit to the north and the Arvin-Bolmisi unit to the
south. The Lowermost pan of these umnis, parbeulary in the study area, is
characterized by the Late Cretaceous arc association of the Eastern Pontides and
Southemn Transcaucasus.

Along the Adjara-Trialeti unit (Fig.3), the Maastichtian-Paleccene hemipelagic
limestones and turbiditic terrigenous clastics overlie the back-arc rocks conformably
and pass gradually upwards into the Eocena volcanic rocks. Middle Eocene volcanic
rocks include, from boltom o lop as an altemation of turbiditic rocks and basaltic
volganics, dellenitic voleanics, and shallow marine basaltic voleapoclastic rocks. As a
whole they appear to be at least 7 km. in thickness. This sequence is followead
conformably by the Late Eocene shoshonitic volcanics.

Along the Arvin-Bolnisi unit (Fig.4), the Maastrichtian-Paleocens shallow
marine limestone and turbiditic terrigenous clastics overlie the arc rocks and pass
upwards in to the Eocene volcano-clastic rocks with local unconformities. Tha Middle
Eocene valcanic rocks show similar succession to that of the Adjara-Trialeti unit and
appear to be 1.5-2 km or less in thickness (Fig5). This sequence is followed
conformably by the Late Eocene shallow marine clasfics.

In the study area of Turkish side all kKindsof massive sulfide deposits oceur in
the upper part of asidic voleanic lavel (Kizilkaya formation) and under basaltic
volcano-sedimentary sequenca (Gafdlayan formation), which exposes anly along the
transition zone of the Adjara-Trialeti and Arvin-Bolnisi units. In general porhyry and
viin type sulfide deposits are found in different levels of both the Adjara-Trialeti and
Artvin-Bolnisi units, which developed depending on infrusive bodies.

In spite of the differences in terms of thickness, local unconformities and type
af rock units noted abowe, the Maastrichtian-Eocene sequences of both tectonic
units can be comelable and it could also be concluded that Arvin-Bolnisi block
played a marginal role for the Adjara-Trialeti basin,

Mligocene shallow marine to continental clastics overie the both tectonic units
conformably and can be interpreted as a regressional sequence.

All these rock units presented above were folded more intensively in the
Adjara-Tralketi zone and in places thrusted at the end of Oligocene-Earty Miocene.
along the NE-SW trend.

In the study area, Late Miocene-Pliocene confinental clastice and volcanice
and also Plic-Quaternary basalts and andesites overlie respactively all the older units
unconformably and represent a molassic deposits of the new tectonic period.

As a result of this study, the foellowing conclusions are reached @ 1) The facies
of Adjara-Trialeti units are traced along the Eastem Black Sea coast in Turkey as



well, 2) There was not any volcanic activity during Maastrichtian to Paleccene tin
50 it can also be noted that the Late Cretaceous arc activity ceased befor
Maastrichtian time, along the border region.
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Figure, 1= Location map of the study area



Finpauaipas-sunnns Fuydiows FulIUY SSOInET] BI0T Fig (51 URIDIEIES 38 SRte0|ar] GEET) | SPORIDIR Snoesopesd 3107 ) 'SAIAE PUD BUNiu FRO03R,- U YDYSIOH 11 TR0
IEmng TIEE{T-0UBSOA 50 RUAID] BPR [ (1400 APPIW) TRITEFED Funt (MepLElR] TREROR sUNREl  RPREA QN jhind_ ddny ESINE{R-SS0A HEEE0G GURDOG SRR jﬂlr LYY
Bits mOJOUS BE00F A0 F VHINSD UNOW moreT UE00T #[E7 [ “INDOL BMSAAU SUSI0F #0 (f ‘SISO BumeclEn (G ERAS| (DESG $RINC A TR0 JSOE-00030A SO0 L0300

¢
B (e “NONERGD SNRI0RG FI0T (F FAMERIS 193000 U] RaRE0S AEmonD (7 UNANID pun S350 Aimis|on e pusle) efuog ualaces-uing #i AusE ses ) o doul edboedn fenbyy

SrLI A |

RLCELnAg wi0Lg e gl + |

T
E:-E-__._- UDLWNg & '_ %
v ] A

e
[ P

—_— un_ A LR B
el u-... A Plosw e
T Wy m EERE
mym| B ETNA K ,.‘«—
L ERs v_ﬂ.__.u._“
¥ oW ALK LA

yow W] BlAA Aal T w

- - 3
=i n..\.n\mlﬂ.\ll A :...-HI Mo e J.__._..um-._u_.__._..d.




(918 1 ‘2ipPIN ‘I AuET '3) pun nejeu L-eselpy By} JO UDHIBS JEULINICD PAZIEBUID © € "ANDld

Tiw % 0owe . .
UG||D|30%8%0 34D By ] syins |jejoyeoys ‘ysy A uoAnigos ' oy __ Ul uDWaUe s
il b dan
SO4S02 2IP|GIny 'suoiew) Bine 0JoNg e | el o hﬂm UBIBNYURT ' oy B IERO
W i e S BURIDRID 4
34204 34803 snousbiiie | yoshly pswelieg __m— v | © L e fowsqog 'ay
o e et s 3
== h— ._.._.II..M IBuery sy
z = . D,
THO0L S0P -0UDIDA J|HOSOE wyns obube J-uoy ) o Ry Ly Koyogo
_Ll Upl.b.”ﬂ._"r_., n }w ANl
T = A
5 i
_ (94[usH/® | 94P0P PUD BUIFIPUY BEINE JABYNEIGDAN-[ARIDABDN .:M.L —— padowtn] ‘i)
Fa
A W BUBI0T
$430J 24j50[2-0UDI(OA HDEDG alins LNSIY-0RPIND ‘3 0d JADSGS AN L
wisewobucy yeippes yjm spns juebipy ‘o34
joRogAuIn g, puUD 3TepUDAYI0N | €
SI[UOII0A ILOUSIYS oyns (wolpiog _,“m (3304 BAISRAIY L
Jﬁm"m-mm.m._ FIIUDIIOA BASRIL FIUTDOA. BAINIY g T FUDMO A (oS o)
DLUSIIIDS PUS SHIOW MOTBUE e[ UD|dosioy | kg nilns 5] uopdeg W] wuRzabg
{iiod seme) | i Bus
SIHSD{I-UDIOA HOSOE sjins [1iepog n._f.nz oumyéraL | | !:u_._..“_
(od seddn)
o so1u04a A Bopuowng ‘p
#|I20p puD ejrsepuy i o ﬁz Alpule|onty
3315013 pUD wWiAN|IY SIGO0R) SULDW PUD ORNiIY AE S EG 600D D WHANLY 'og
[ep[s  OEWIAT]
(epis  uobioas) SMOLLTNEO 4 Jav
SNOILJdINISIN SNOILYWHOS ONY  STI08WAS ASOTIOHLIT W2I907039

Ny STO8NAS _

)




(2927 7 2Py ‘W SAues 3) pun [i@|eu | -erelpy @] J0 BONoas JRUneD fal|erauacy

€ “aunbig

g o N® N I ._ : 5
usyyBjaaEsn 346 By Byns |jejoysoug ysty ARAS AN VRARDES:TOM | HR RTINS
FiE T usubdwios
T2|5017 DIAPIGIE "RUO ISR ins DDy }I4e L Tl ._ : ” 7 uh o ..__Eut_.i_.ﬂu_u_.... HTT IR
e e e 1 WURITRD o
NP0 MEEHI Frousbyise | Wasd|j (yswafiog _.T i i s Aonaneg gL |
et 3
e :
- W= h isaiedy ‘e
o | [ ——— s
£400) JJEOfI-0UDDOA DHDEDE wyne oBunseg-nmx S T gy foh sy i '
e :I: o ayogoyl ‘ANl
— A= A A=
| (BREB|® | B[00 PUD BLSSPUY BUME JARYNEIGDAN-|ARIBADDN ..__.uuh o O N A I | nadowgo | i)
AT : ™ SuRany
~BUDAIOA AOED > iyt =
£¥I04 JYFO-OUDI0A D[HOEDE RUNE NS -DIRIHD 3 d L ARG ‘any
aiosswiofbua YEpPBES YyM Bjine pabipy .___"m o -
jjosogiyzal) puo elrepuolyDod | i
EIUDHOA HUCyTeYS o4 pusofpsog "L (5420 BAmn LY L
—wEsden] FIFDI[OA BAIENIIY) FITIJOA BATINIU| o T TOUOHO A (B350 ]
B |USUIBS PUD SWIOW MADUS el uD|doooy | tg B T T E™ sussaban
(aocd Jamor) 1 SUBDAHY
53019013 -0UDS|BA JHDSOE BN [1iepog u.u__.....z bamtral | B
[fod Jeddm) )
opos suomos bopubwng
B200 pUD SLEepUY b, el .ﬁz e s Adoussend
$3(|S0[0 PUD WA S)S008p BULIDW pUD (DN A GoBA0B0N WMARIY ‘b
TeBl  TEHIA L]
{epis  uojBoen) SNOHL WSO 4 3oy
ENOILdINIS30 SNOILYWHO 4 ONY  STI0EWAS ASOT0HLIT ONY  STI0BMAS _ W02




{2187 "7 ‘ajopay ‘W AHeT 'T) Nun SUog-uiALY BUl JO UDI93S JBUWNIOD padijeisuan | 4 ‘aunbly

{pepIAIPUN
UD[HI0S9D 20 By L

YOOIIOSE0 U0 PRpIAIPUN | ¥

Q008 <

Tucoposse 350 PRpIAIPUN

dnasb RiDA ‘AN

-

| uUbmmdWwo?
: __
el Bl bt apnE ODNTHAE L 2N | na wduj@mAiT 1y el b Ll
supjgew) keApp puo ¥HEEDIY CEVBEIE —WBIES L Westeng
B 11 3
AYDE0g pus BEERRUY v ._r| L
{5 juanep) )
ayjiquIud| ‘sfokus ‘eyaeg sauD3en pepiARUn P4 m dnosb josasg L | W _3
WuRI0g
B MRS SRR EUDDOA | . (94200 BAENL ) |
_ N e ke ] 1 _
jaamseabel) SAERIU By D O _..:Nm W eaiean s E3(UDD|0 A Hw.az___s_ L VT _|_
WO 34800 BULDW MOIIDUYS sapee unidodipy ' 4 m e DIBURS "5 UBPAWN WL swe3objp |
o v 7 sus3ofy
(R ies) (tind semap) +  aF by H g AT Y sy ———— "
EY504 4{(EDjR-DUDOA D(|OSDE SiME L8P0 s
j120} L 5 g [ (v B L
| baod amddry ] ECer TR i T L= |
nb = i
Jj§8pUD AUPUDG PUD PRIDUILIDT W PR i M Tk aa] Sepauciing ‘P e

N300 2||ROj2-GUDIE A

- gl

Wy 0% oy d |

VIR0D

amo|joas| alosog V |id & 8 d

sijzadep SulAenaeT 1, Jaﬂz w- = = = = PUD JDS0E MIMRWDL | ussoiseig m
= B oplowmy ‘W m-if) e ’
D[RSO YiM SIMDIPOA HYsepUY pun SoAD| |YPUD|IANDE B he me o O WjEepuy WnJeg 90 m

FHITIR pue mangy e 00p0000 ad #RRSIH

[PI® URpdIn L]
ENDIL4IND2SIC (epis voibloeg) ASOTOHLIT SHMLTNED 4 E L)
SHOILYWHOS ONY STI0EWAS MW STI0BWAS WHIO0T03D




M.

Adjara-Trialatl Unii Artvin-Bobnesl Unit

e S P | [ Tttt Flaits. il
L)
*ﬂmj:*
B R ALK A
' A A - - A -

T scale

Figure 5, Comelative melationships between the Adjara-Trialetian and the Arvin-Bolnisi units, Explanalions
1 Pre-Maastrichitan arc assocation, 2. Maastrichtian a)Hemipelagical limestona, hiShatlow marine
carbonates, 3 Palancent a)Turbeditic and olistostromal depesits, DiShallow marime claslic mcks,

4 Lower part of Middle Encene basaltic volcano-clastic rocks, £ Middle pant of Middle Eocens
delleniiic-andesitic favas, 8 Upper parl of Migdle Eocene basallic wolcano-clastic rocks, T Late
Eocens a)Shoshonitic volcanic rocks, b)Shallow marine clasiic rocks.

GEQDYNAMIC EVOLUTION OF THE BLACK SEA REGION

Shota Adamia*, Al Yimaz**, Manana Lordkipanidze™®, rakl Shawvishwli**, Tamara Chkatua™"
and Alexander Chabukian***

*_ Thilisi Stale University, Department of Geology and Pateontology, 380028, Thilisi, Geongia
s _ meneral Direcforate of Minerml Research and Exploration, 06520, Ankars, Turkey.
»+ | Geological Institute Academia of Sciences of Georgia, 80083, Thilis!, Gaormia.

An analysis of the Phanerczoic evolution of the Black Sea region shows that at least in
Paleczoic, the region evolved as an active margin of the Morhern Tethys comprising
oceanic and continental arc-back arc systems (Fig. 1), Counlerparts of many of the
Caucasian-Eastern Pontian structural units can be traced in ‘Western Pontides, Balkans
and Carpathians. Continucus development of the Palecthethys-Tothys throughout the
Paleozoic-Masozoic-Early Cenozoic |s indicated by the presence of Paleozoic to Upper
Crefacenus oceanic rocks, of the Lower Paleozoic to Eocene supra-subductional
magmatic assemblapes and by an uninterrupted deep marine Devaorian to Late Eocane
sadimentatian in the Dizi basin of the Greater Caucasus (Fig.2), In this connection, the
Dizi series represent interarc association, The whele region seams lo represent a \Wesl
Pacific type long living accretionary aszemblage of the Lesser Caucasian - Morth
Anatolian-Vardar branch of the Tethys .
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