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VOLKANIZMA OTURUMU

BIGA YA.RIMADASINDAKI (KB ANADOLU) TERSIYER VOLKANIZ-
MASININ OZELLIKLERI*

FEATURES OF TERTIARY VOLCANISM IN BIGA PENINSULA (NWANATOLIA)

Tuncay ERCAN MTA Genel Miidiirliigii Jeoloji Eitidleri Dairesi,, ANKARA
Behget AKYUREK MTA Genel Mudiirligii Jeoloji Etiidteri Dairesi, . ANKARA
Dogan BODUR MTA Kuzeybati Anadolu Bolge Miidiirliigii, BALIKESIR
I.Hakfa OZBAYRAK MTA Genel. Miidiirliigi Enerji. HamJBtiid ve Ar.Dai, ANKARA
Ahmet TASCI MTA Genel Miidiirliigi Enerji Ham.EMid ve Ar,Dal.>» ANKARA
'Talat YILDIRIM MTA Genel Miidiirliigii Enerji HamJEtiid ve Ar.Dai, ANKARA

OZ: Biga yarimadasinda Tersiyer Volkanizmast ilk olarak Eosen' de baslamustir.. Genellikle yesil-gri renkli an-
dezit ve dasit tiirde: lav, tiif ve aglomera gibi volkanik tirtinler yer yer Nummulites sp., vb, fosiller igeren Orta. Eo-
sen yaslh ¢okel kayalarla ardalanmah olarak Biga yanmadasinin kuzeyie.de Biga-Canakkale arasinda, yiizlekler
verirler.,

Ust Oligosen* deo itibaren yeni bir volkanik evre etkin olmaya baglamis, yarimadanin ortasinda ve dogusun-
da, yer yer de Gokgeada ve Altinoluk ¢evresinde andezit, dasit, trakiandeziit, nyodasit tiirde lavlar ve tiiller olus-
musglardir. Bunlar ¢cogunlukla alterasyona ugramig, yer yer de siMslesmislerdir. Lavlarda K/Ar yontemi ile ya-
pilan radyometrik yas belirlemeleri sonucunda 28.2-23.6 milyon yil arasinda yaglar saptanmistir. Kuzeybati
Anadolu'daki metalik maden yataklarinin biiyiik bir kismi bu volkanik evre ile iligkilidir.

Biga yarimadasinda Miyosen volkanizmasi ise genis alanlar kaplar ve iki evreiidir. Ozellikle yarimadanin
kuzeybatisinda ve Bozcaada ile Gokgeada' da Alt Miyosen* deo itibaren etkin olmaya baslayan volkanizma Orta
Miyosen sonunda duraklamistir. Dasit,Riyodasit, Andezit, Latit ve TraMandezit tiirde lav» tiif ve kiil yigisimlari
izlenir. Lav akintilari, domlar, volkan civileri,, igiimbiritler ve laharlar, Alt-Orta Miyosen volkanizmasiin ka-
rakteristik 'elemanlaridir. Radyometrik. yas tayinleri ile 22.3-13.6 milyon yil arasuida yaglar saptanmustir.. Alt-
O01ta Miyosen volkaeizmasinin en 6nemli ¢ikis merkezi» giinlimiizde denizaltinda bir kaldera konumunda olan,
Behram ile Midilli adas1 arasinda yer alan Behram kalderasidir.

Kuzeybati Anadolu* da volkanizma, Ust Miyosen' de yeni bir evre- ile etkim, olmus ve- 6nce siyah .renkli, ba-
zalt gortiniimlii trakiandezit tiirde lavlar (pseudobazaltlar) en son olarak ta alkali olivin bazaltlar meydana gel-
miglerdir. Bunlar ¢ogunlukla dayklar seklinde daha eski volkaoitleri kesmis olarak, yer yer de lav akintilari
seklinde Ezine, Ayvacik, Canakkale, Can dolaylarinda ve- Tavsan, adalannda ytizlekler verirler. Yapilan, radyo-
metrik yas belirlemeleri 9 milyon yil dolaylarinda yaslar vermektedir.

Bolgede Eosen yolkanizmasi, yitim zonu, kokenli kalkalkalen bir yay volkanizmasi ozellikleri, tagir. Ust Oli-
goson, .Alt-Orta Miyosen volkanitleri ise Ust Kieatese'de gelisen ve Pofitidlerie Anatolilier arasmda kuzeye-
dogru. olan. dalma-batmay: izleyen ve Eosen* de .gerceklesen, carpismadan sonra kabuk, kalinlasmasi sonucu
meydana gelen kalkalkalen, hibrid ve kabuk kdkenli kita i¢i volkaniiieridir. En son Ust Miyosen" de ise manto
kokene yakin alkali olivin bazaltlar meydana gelmislerdir..

Bildiride, tiim evrelerden verilecek Orneklerle volkanitlerin bolgesel yayilimlan, Jeokimyasal o6zellikleri ve
kokenleri tartigilacaktir.

ABSTRACT: Tertiary volcanism of Biga. peninsula has. started in. Eocene. These volcanics consisting generally
of tuffs, agglomerates and lava flows of dacites and green-gray andésites are locally intercalated with sedimen-
tary rocks of Middle Eocene age-, cropping out between. Biga and Canakkale.

From Upper Oligocéne onwards, a new episode of volcanism has started to be effective» yielding rocks of an-
desitic, dacitic,. trachy-andesitic and rhyodacitic composition,, in the medial, and eastern parts of the peninsula
and locally in the vicinity of Gokgeada and Altinoluk. The rocks have mostly been altered and locally have been
silicified. Radiometrie dating have yielded K/Ar a«es of 28,2-23.6 m.y. Most of the metallic ores of NW Anato-
lia are- related to this event.

* Bu .aragtirma, MTA Genel Miidiirligi. Enerji Hamadde Etiid ve Arama. Dairesi tarafindan yiirilltilen "Biga
Yarimadasi Jeotermal Enerji Prgjlesi'iiin ¢alasmalarmin bir boliimiinii kapsamaktadir.
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Miocene volcanism of the: Biga peninsula has occurred in. two episodes, occupying, a very large area. It has
been, effective northwest of the peninsula,, Bozcaada and Gokgeada in. Lower Miocene slowing down Late Midd-
le-Miocene. Lava, tuff and ash of daeitic, .itayodacitic, andesitic» latitic and trachy-andesitic composition are ob-
served. Lava, flows domes,, volcanic necks, ignirnbrites “and lah.ars .are characteristic elements of the Lower-
Middle Miocene volcanism,. MAi ages of 13.6-22.3 have been obtained. The most important centre of eruption
is the Behram: caldeia situated in the: marine area between Behram: and the Midilli island.

A new episode :has.. been, effective in. Upper Miocene with, initial eruptions of trachyandesitic dare: coloured
rocks. followed by alkali olivine basalts. 'These crop out as dykes intruding the previous Tertiary volcanism. or- as
lava, flows. in the vicinity of Ezine,, Ayvacik,, Canakkale,;, Can and Tavsan: (rabbit): islands. The radiometiic: da-
ting yields an age of 9m,.y.

lie Eocene volcanism iof the region is of calcalkaline character, ascribed toa subductionizone.. Upper Oligo-
céne;, .Lower-Middle Miocene volcanism is calcalkaline and hybride and ascribed to crustal thickening following
the Eocene collision; between, the. Anatolids and Pontides. T.ie alkaline volcanism. of Upper Miocene has presu-
mably originated. from.the: mantle.

In the presentation., the regional distribution., ggochemical features and. origins of the volcanics of each *episO~
de will be discussed.
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NARMAN - GAZILER BOLGESININ TERSIYER' DEKI
VOLKANO-TEKTONIK EVRIMI

TERTIARY VOLCANO - TECTONIC EVOLUTION OF
THE NARMAN - GAZILER .REGION

M. Saih BAYRAKTUTAN Deprem. Arastirma Merkezi Atatiirk Univ., ERZURUM

0Z: Inceleme- alani, Horasan, ve Oltu havzalar arasinda yaklasik KD-GB uzaniml bir volkano - tektonik yiik-
seltidir. Kars ve Kargapazan platolarin1 baglayan bolgede aralarinda tektonik dokanaklar gelismis dort litostra-
tigrafi birimi tanimlanmistir. Tersiyer oncesi en yasl, birim olarak. Dogu Anadolu-Giiney Kafkasya- KB ban
ofiyolitli karisimlar1 lie ayni litofasiyes ozettiklere sahip Geg¢ Kretase™ yash Daggir ve Cimli. ofiyolilleri kuzey
ve glineydogu'da iki. onemli yizeylemedir. Bu. birim icerdikleri metamorfitler ve denizel karbonatli sedimentler-
le birlikte, giineye diger geng birimler tizerine bildirmistir. Bu ¢aligmada. Tersiyer' birimlerin litoloji ve yapisal
Ozellikleri belirlenmig ve onemli volkano tektonik evreler yaglanmuistir.

Ust Eosen Volkanitleri, Kalk-aikali» alkali ve sosonitik andezit, trakit» latit, andezit bazalt, fonolit lav ve pi-
roklastiklerden olugmaktadir. Kuzey Neotetisin kapanmasiyla olusan ada yayr volkanizmasim temsil etmekte-
dir (42- 36my).

Oligosen istif (Eski Narman Havzasi)' Eosen volkanitleri {izerine acisal uyumsuzlukla ¢okelmistir. Evaporit-
ler denizel ve golsel kinntih sedimentler, lav (23 my ) ve igoimbritlerden olusan aralarinda uyumlu dort for-
masyon belirlenmistir. Kalk- alkalin nitelikte andezit, ve trakitlerin egemen oldugu volkanizma Oligosen- Miyo-
sen gecisinde etkin olmus, ¢okelim Alt Miyosende devam, etmistir, Alt- Orta Myosen'de uzun tektonik, evre ve
sonucta stratigrafik bosluk meydana gelmistir.

Gec Miyosen -Kuvatemer Volkanik Karmasigi bolgenin orta ve dogu kesiminde uyumsuzlukla yerlesmis-
tir. Carpigsma-sonrast volkanizma tiriinii i¢ birim belirtendi:

a) Geg¢ Miyosen volkanitleri (6,7 my ) kalk- alkali nitelikte, hornlblend andezit, traM - bazalt, andezit- bazalt
ve lav piroklastflderinden b) Pliyosen volkanitleri (5,6my) kalk-alkal ve alkali nitelikteki andezit- bazalt» bazalt
(liparit, mujearit )lardan ve c) Pliyo- Kuvatemer Volkaniiier (3,8 my ) alkali nitelikte ojit bazalt, olivin bazalt»
obsMiyen- perlit akintilarindan olugmaktadir,

Carpigma- Oncesi tektoniginden miras kalan baslica, 6geler KD-GB uzanimli .kivrimlar ve OfiyoMi Ka-
nsim'in giiney kenarlar1 boyunca derin biiyttk acihi bolgesel boyutta bindirmelerdir, 6nemli tektonik evreler Eo-
sen sonu Oligosen sonu.,, erken Alt Miyosen,» erken Ust Miyosen,, .Miyosen sonu, Geg Pliyosen ve Pliyosen, so-
nunda birimlerde yapisal bozukluklara neden olmustur. Ust Miyosen baslarindaki carpisma ile kiiciik agili
bindirmeler (D-B) sol yanal (KP- GB) ve sag yanal (KB -GD) verev atindi faylar, normal faylar ve acilma cat-
laklar1 (K 4J ve KKD-GGB) gelismistir. Rb/Sr, K/Ar ve fission track yontemleriyle belirlenmis volkanik evre-
ler belli tektonik etkinlik donemlerini karsilamaktadir. Ge¢ Miyosen- Kuatemer volkanizmasi ile gerilme kuk-
lan ve bindirme ylizeyleri arsinda siki iligki gozlenmistir. Volkanizma bu genc tektonik hatlari kullanarak
ylizeye c¢ikmig, dayk ve dom- bicimli yapilar olusmustur«

ABSTRACT: The .investigated area lying in between Horasan and Olta basins is NE-SW striking volcano
tectonic uplift which combines Kars and Kargapazan plateaux . Tectonically interrelated four major lithostratig-
rapiic units are recognized in the region. Late Cretacceus Daggir and Cimli Ophiolites outcropping to the north
and southeast of the region represent the oldest unit wich has the same Mthofacies characteristics with East Ana-
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totia- Lesser Causasus -NW iran ophiolite Melanges. This unit together with metamoiphles and marine carbona-
te sedimentary deposits are thrusted on the younger units to the- south,.. In this study, lithological and structural
features of Tertiary units are defined and the main volcano- tectonic episodes are dated.

Upper Eocene Volcanics display cale -alkaline- alkaline aod shoshoiiitic affinities aod includes andésite,
trachyte, latite, andesitic basalt» phonolite lava and pyxoclastic flows, representing the island-arc volcanism ni -
sama) formed by 'the closure of Northern Neothetys.

Oligoceéne sequence (Old Narman Basin.) deposited over Eocene Volcanics by angular unconformity.. The
whole sequence consisting of evaporites marine and lacutrine clastic sediments, lava (2Sma) aod igoimbirite
flows are seperated into four conformably deposited units. Calc- alkaline volcaoism which produced predomi-
nantly andesitic aod trachytic lavas ,was active during Oligocéne- Mioceoe boundary aod deposition continued
partly in Lower Miocene. Long tectonic and erosiooal processes have affected the whole region during Lower-
Middle Miocene which is represented by stratigraphie gap.

Late Miocene-Quaternary volcanic Complex empiaced unconformably over older units in the central and eas-
tern part of the regioo. Three units are recognized as products of post-collisiooal volcanism, a) Calc-alkaline La-
te Miocene volcanics (6,7ma) formed by homblend andésite, trachy-basalt, andesitic basalt lava and pyroclastic
flows, b) Calc-alkaline and alkaline Pliocene volcanics (5,6ma ) include anitesiic- basalt, basalt (liparite, mugea-
rite) lows,.., ¢) Alkaline Plio-Quaternary volcanics (3,8 m.a) .are represented by augite basalt, olivine basalt .and
obsidian perlite flows.

NE-SW striking folds in Lower Tertiary formations and high- angle deep regional thrusts along the southern
margins of the Ophiolite Melange outcrops are the principal structural elements inherited from pre- collision tec-
tonic regime. Seven major tectonic events took place at the end of Eocene and Oligocene, early Lower Miocene,
early Upper Mioceoe, end of Miocene, Late Pliocene and end of Plioceoe, resulted structural deformations io
pre-existiog units. E-W striking low angle thrusts» left- lateral (NE-SW) aod right lateral (NW -SE) oblique-slip
faults>» oormal faults and teosional fractures (N-S, NNE-SSW) are developed as neotectonic elements by early
Upper Mioceoe continental collision. Volcaois episodes dated by Rb/StJE/Ar and fission-track techniques, cor-
respond to distinct tectonic events.. A very close relation is observed 'between Late Miocene-Quaternary volca-
nism, teosional fractures aod thrust zones through which lava is raised up to the surface aod formed sheet, dike
and dome shaped structures.
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TENDUREK (DOGU ANADOLU) JEOTERMAL ALANININ (DtYADIN,
ZiLAN, CALDIRAN) VOLKANOLOIJIiSi VE JEOTERMAL ENERJI
OLANAKLARI

VOLCANOLOGY AND GEOTHERMAL ENERGY POSSIBILITIES OF THE TEN-
DUREK AREA (DIYADIN, ZILAN, CALDIRAN) ,,EASTERN ANATOLIA (TURKEY)

Erdogan OLMEZ MTA Enerji Dai, ANKARA
Tuncay ERCAN' MTA Jeoloji Etiid Bai» ANKARA
Talat YILDIRIM MTA Enerji Dal,, ANKARA

O2Z: Tiirkiye' deki volkanik jeote-rmal isistemlere 6rnek olan. Tendirek ve yoresinde jeotermal calisma yapilmis-
tir; calisma yeri Van Géli'niin KD' sunda bulunur

Bu calismanin amaci bir jeotermal model kurmaktir.

Sahada, birimler olugum sirasina gére: Mostra, vermeyen Bitlis Masifi. (Paleozoyik) ne ait metamorfik, ofi-
yolit ile bunlan agisal uyumsuzlukla 6rten Neojen ve Kuvatemerce temsil edilir.

Yoredeki sicak, su bosalimlari, faylara bagli olarak gelismektedir..

Tendiirek' deki volkanik aktivite 700.000 yi1l 6nce baslamistir, bunu takip eden krater ¢cokmesinden sonra
aktivite birkagyizbin yil siirmiistiir, iki krateri olan yanardag ve yoresinde potasyumca zengin alkali tip volka-
nik iiriinler bulunur. Tendiiiek' deki kiiciik krater» bir gol ve bu gél icinde yaygin jeotermal belirtecler kapsar.

Karbon izotopik orani (13C/12C), iie Helyum izotopik (3He/4He) oranina gore Tendiirek volkanizmasindan
cikan gazlar manto kokenli olup» sistem carpigma sonrast volkanizmasi ile iligkilidir.

Tendiirek jeotermal alani, sicaksu kaynaklan (40°C-80"C), fumerolller, buharla 1sitilmig su» buhar ¢ikaran
zeminler, sicak zemin, gaz ¢ikistan ve traverten tepecikleri, ile aktif'bir sistemin, 'belirtecidir.

Kimyasal maddelerin nispi oranlarina gore haznianmig graflara gore alandaki sicak akigkan; bikarbonatca
zengin» noétr, alkali kloritli sudur»

Sonuglar:

- Temel kayaclan (sist, mermer, ofiyolit) 1ezervuar » bunu orten, geng: birimler (tuf kil marn) ortii niteliklidir,

- Bolgede yapilan K/Ar yaslandirmasina gore hidrotermal sistenii yast 700.000 yildan genctir»

-Kimyasal ve izotopik verilere gore hidrotermal konveksiyon sistemini, olusgturan isiticl» volkanik orijinlidir,

- Tendiirek sahasinda, belli bir yol kat ederek, faylarla, ylizeylenenen akigkan, bu arada farkli litolojilerde yol
alig1 sirasinda farkli oranda soguksu ile karigmaktadir,

- Yapilacak bir sondajda, cabucak ve yiiksek kireclenme beklenmektedir,

- Jeotermometrelere gore talimini hazne kaya sicakliklar1 80°C-120° arasidir,

- Kimyasal veriler Tendtiiek krateri akiskani harig- tiim akigkanlarin ayni. 1s1 kaynagindan, (aymi orijinli) ol-
dugunu gostermektedir,,

- Jeotermal sahadan cikarilacak akigskan sera» turistik amaclar ve kent isitmaciliginda kullanilabilecektir.

ABSTRACT: A Geothermal survey was conducted in Tendlirck and ifs environs, which, is a moderate.terrain
for- volcanic hosted systems in Turkey, is located in Eartem Anotolia, NE of Lake Van.
"He objective of this study is to elucidate the geothemial model.
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Geologic succession of the field in forming order is unexposed Bitlis Massive (Paleozoic) metomorphics and
ophiolite. These rocks are ovefMed unconformably by Neogene and Quaternary covers.

The hot-water upfiow in the area is strongly fault-controlled.

Volcaniz activity resumed 700.000 years ago in Teidlirek, after post-crater collapse volcaeism continued for
several hundred thousand years.

K-Rich alkaHne type products are found in/round volcano which has two vents, little one has a lake with ge~
othermal manifestations io it.

On the basis of the carbon isotopic ratio (ISC/OC) and Helium isotopic ratios (3He/4HJe) amount of emitted
gases are originated from mantle nearby and system lias post-collision volcanism,

Tendurek Geothermal area has an active hydrothermal systems with hot springs (40°C-80*C), fumeroles, ste-
am heated waters, steaming grounds, hot grounds, condensable degassing, travertine fills,

In terms of relative chemical content, hot-water classified as HC O rich, diluted neutral alkali chlorite water.

Conclusions:

- The aquifer exploited is the basement rocks, overlying units act as cap to the system,

- K/Ar dating indicate that the hydrothermal system is younger than 700.000 years,

- According to the chemical and isotopic evidences; the heat source the driving the hydrothermal convestion
system, has volcanic origin.,

- In the Tendiirek area hot-waters which have flowed same distance from upflow zones in the various aqui-
fers, are variably diluted by groundwater,

- On the. occation of a drill, rapid and huge- scalling is being expected,

- Geothermometer-temperatures estimate for the source reservoir, for the system range from 80°C to 125°C,

- Chemical constituents suggest, common heat source (expecet Tendurek crater Hot-water),

- Geothermal fluid exploited from the geothermal field can be used in the heating of green houses io touristic
and bealt buildings.
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IC ANADOLU GUNEYINDEKI TERSIYER-KUVATERNER
VOLKANIZMASI

TERTIARY-QUATERNARY VOLCANISM IN SOUTHERN INNER ANATOLIA.

Umit ULU MTA Genel Miidiirliigii, ANKARA
Hiiseyin OCAL MTA Genel Miidirligii, ANKARA
A. Kadir BULDUK MTA Genel Miidirliigi,. ANKARA
Mustafa KARAKAS MTA Genel Midirligii, ANKARA
Ali ARBAS MTA Genel Miidurliigli, ANKARA
Levent SACLI MTA Genel Miidurliigii, ANKARA
M. Adil TASKMAN MTA Genel Miidirliigii, ANKARA
Erkan EKMEKCI MTA Genel Miidiirliigii, ANKARA
Mustafa ADIR MTA Genel Miidiirligi, ANKARA
Sinasi SOZERI MTA Genel Miidiirliigii, ANKARA
Mustafa KAR ABI YIKOGLU MTA Genel Midiidiigii, ANKARA

OZ: ic Anadolu'nun, giiney kesiminde yaygin, olarak bulman Ge¢ Senozoyik yash volkanizma, petrografik ve
jeokimyasal bulgular kapsaminda irdelenmis, ve yorumlanmistir. Bu volkanizma yorede, ME-SW ve NW-SE gi-
digli volkanitlerin yanisua diizgiin bir dagilim, diizeni gostermeyen volkanitler ile de. karakterize edilmektedir.
Orta Miyosen'den baslayarak Kuvatemer sonlasina degin etkin olan bu volkanizma golsel ve aluviyal ¢okeller
ile birlikte bulunur ve cografik konumlarina gore dort grup altinda ele alinabilir: 1) Erenlerdag-Alacadag Volka-
nitleri, 2) Karadag Volkanitieti, 3) Karacadag-Hasandagi. Volkanitleri, 4) Dagilmis Diger Volkanitler. Bunlar,,
cografik farkliliga ragmen hemen hemen ayni tiir volkanizma 6zelikleri gosterirler ve petrografik olarak pirok-
sen, andezit, hyaloandezit, kuvars andezit, dasit, bazalt, tiif, tifit ve ignimbirit ile karakterize edilmektedir. Bu
volkanitier, petrokimyasal ozellikleri. bakim.indan ise genelde subalkalen (toleyitik ve kaikaikalen) ve yer yer de
hafif alkalen niteliktedir. Bunlarin, Afrika levhasi ile .Anadolu levhacigl .arasinda meydana gelen ¢arpisma zo-
nunda kabuk kalinlasmasina 'bagh olarak litosfer incelmesinin olusturdugu genlesme kuvvetlerinin etkisiyle,»
basing bosalimi ve si§ mantoda gerceklesen kismi, ergimelerin meydana gelmesi, sonucu olustugu dustintiilmek-
tedir..

ABSTRACT: Late Cenozoic volcanism that covers ratter large areas in southern section of 'The Inner Anatolia.
has been studied and interpreted in terms of pétrographie and geochemical studies.., The volcanic activities in the
area lie along NE-SW and NW-SE tends; some are .also distributed, randomly; This volcanism,, the activity of
which continued, from Middle Miocene till Late Quaternary., is intercalated with lacustrine- and alluvial deposits
in places, and may 'be grouped under four headings in terms of their geographical settings;: 1) Erenlerdag-
Alacadag Volcanics, 2) Karadag Volcanics, 3) Karacadag-Hasandag Volcanics, and 4) Randomly distributed.
Volcanics. Despite to their different geographical settings these volcanics are associated with tie same volca-
nism. and .are petrographieally characterised with pyroxenite .andésite, hyalo andésite, quarts andésite, daeite, ba-
salt, toff, toffite and ignimbirite. In terms of their petrochemical composition, these volcanics are generally su-
balkaline in character (fheoleiitic and calc-alkaline) and are partly mildly alkaline. It is considered that the
volcanism in the area have originated from partial melting of a shallow mantle and a pressure release in the coili-
sional zone, resulting: from tensionai forces associated with lithospheric thinning: .and crustal thickening related to
the collision of the African and .micro-Anatolian plates.





