57. Tirkiye Jeoloji Kurultay1 08-12 Mart. 2004, MTA Kiitiir Sitesi, Ankara
57th Geological Congress of Turkey

VOLKANtZMA-MAGMATIZMA OTURUMU
VOLCANISM-MAGMATISM SESSION

227



57. Tiirkiye Jeoloji Kurultay: 08-12 Mart. 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

Nemrut Strato volkami'min Patlama Dinamikleri ve Tipleri

Eruption Dynamics and Types of Nemrut Stratovolcano

Ozgiir KARAOGLU, *Yavuz OZDEMIR ve

A. Umit TOLLUOGLU
okaraoglu @yyu. edu. tr, yozdemir@yyu. edit. ir, tollu @yyu. edu. tr
YYU, Miihendislik-Mimarhk Fakiiltesi, Jeoloji Miihendisligi Béliimii
*ODTU]. Miihendistik Fakiiltesi,.. Jeoloji Miihendisligi Boliimii

0z

Nemrut Stratovolkani jeolojik siirec igerisinde asidik ve bazik ug tiyeler arasinda degisen pek cok farkli
volkanik, triin (lav+piroklastit) ¢ikarmistin Bu trinler farkli dinamik kuvvetler altinda ve farkh
patlama tipleri ile olusmustur. Dinamik kuvvetlere ait patlama tiplerinin ve enerjilerinin ortaya
konulabilmesi icin magma bilesimi, vizkozite, yayihm alanlan,, dokusal ve f3ziksel Ozelliklerin
belirlenmesi gerekmektedir.

Nemrut Stratovolkani"nin fiziksel, gelisimi kaldera Oncesi, kaldera sonrasi-ve gec evre olmak tlizere 3
ana evrede incelenmistir. Kaldera oncesi, evrede sirasiyla Bitlis Vadisi icerisinde gézlenen bazaltik lav
ve trakitik ign.imbirit akintis1 ile Kaldera'nin kuzeybatisinda gozlenen trakitik ve bazaltik lav cikislari
olusmustur... Bazaltik lavlar Bitlis Vadisini tamamen doldurarak Siirt ili Baykan ilgesine kadar
ulagmustir. Bolgenin yaklasik K-G yonli sikismasinin, ardindan. Kuvaterner'den itibaren bolgede aymi
yonlii acilma catlaklar1 olusmus ve bu yariklardan itibaren volkanik faaliyet baglamistir, Nemrut
Volkanizmasi'nin ilk {irlinii olan bazaltik lavlar diisiik enerjilidir (effuzif)... Lav akintilarinin 25-30 m
kalinliga ulasan blok yapisi 'Hawaii Tip" volkanizmalara Ozgii. Aa tipi lav akintilarin1 karakterize
etmektedir. Trakitik ignimbir.it akiglar yliksek enerjili patlamalar (eksplozif) sonucu olusmaktadir. Bu
piiskiiliim sonunda olusan eski bir kalderaya iliskin veriler heniiz yeterli degildir., kaldera’nin
kuzeybatisindaki trakitik lav ¢ikiglar orta enerjili-(ekstriizif) olup, bazaltik lav cikiglar ise blok yapisi
vermektedir.

Koni olusum, asamasinda kaldera glineyinde gozlenen skorya'lar daha ¢ok 'Stromboli Tip"
patlamalarda goriliir. Skorya konisi 'nin olustuktan sonra erozyonla asindigi diisiiniilmektedir.
Bazaltik-trakiandezitik lav cikiglart kaldera giineyinde acgilma catlagindan itibaren cikis yaparken,
kaldera cevresinde c¢ok biiylik hacimlerde gozlenen trakitik-riyolitik. dom yapilar1 orta enerjili
(ekstriizif) vol kani zinalara ornek olarak, verilebilir. Kaldera duvarlan trakitik ve riyolitik lavlardan
olusmakta ve lavlarin tstiinde ana ignimbiritik akintilar yer almaktadir. Koni olusumunun maksimum
seviyeye cikmasinin ardindan yiiksek enerjili 'Pliniyen Patlamalarin' meydana geldigi ve hemen
ardindan onlarca knr'lik bir alanda yayilan ignimbirit akintilarinin egemen oldugu goriilmektedir., Bu
yerlesimden sonra pomiza geri diisiis olusumlari meydana gelmistir. Ignimbirite eslik eden. pomza
diistislerinin kalderanm dogu kanadinda yaygin olmasi puskiiriim kolonunun geometrisi ve o donem
hakim rlzgar yoniine isaret etmesi agisindan onemlidir. Koni olusumunu kaldera kuzeyinde hakim
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bazaltik skorya akislari ile tamamlamus,, bu akiglarin sahadaki yerlesim, 6zellikleri,, yapi-doku iliskileri
ve mineral kompozisyonu, goz Oniline alindiginda orta enerjili puskiirimler sonucu olustuklar
diisiin Olmektedir. Ign imb irit aki gl ar s ve pl in iyen piiskiiriimierin ardi ndan 1 itostatik basinca
dayanamayan koni geriye cokmistiir. Bu olayin ardindan Kaldera sonrasi evre olarak bilinen yeni bir
siirec baslamistir. Bu siirecte yine uc tiyelere ait lav ve piroklastit tiriinler gdzlenmistir. Kaldera
olusumundan belli bir siire sonra olusan krater golii 1le magma etkilesimlerinin sonucu 'Hidrovolkanik
Puiskiiriimler’ meydana gelmistir. Bol gaz bosluklu vitrofir riyolit lav cikislari, piroklastik yayilim
olusumlar1 bu siirecin etkilerini gostermektedir,. Kaldera'nin kuzeyindeki Nemrut Kirgi tzerinde
pliniyen puskiirimler devam etmis ve parazitik bir koni olusturmustur.. Ancak belirli bir siire sonra
koni tizerinde ¢okmeye bagh olarak kiiciik, bir krater gelismistir. Bu pliskiiriimiin ardindan geg evre
olarak, isimlendirdigimiz vitrofir riyolit lavlar ¢ikis yaparak parazitik koni gelisimini tamamlamuistir.
Acilma catlag lizerinde ve parazitik koni cevresinde lilkemizde bilinen en son lav akislart meydana
gelmistir. Bu lavlar enerjisi diisiik (effiizif) ve Aa lav akis tipindedir. Patlama tipi ise daha ¢ok 'Fissur
Tip' volkanik faaliyetlerde gozlenmektedir.

Anahtar Kelimeler: Nemrut Strato volkani, Patlama Tipleri, Fiziksel Evrim

ABSTRACT

The Nemrut Stratovolcano erupted a large variety of volcanic products (lava-+pyroclastic) extending
between the acidic and basic end members of volcanisrn during its long geologic history: These
products occurred under different type of dynamic forces and different eruption types. In order to
evaluate the dynamic forces of eruptions types, information on the number of parameters comprising
textural and physical properties, magma composition and viscosity- as well as the lateral extent of the
volcanism is a necessity,.

The physical evolution of Nemrut Stratovolcano is considered in terms of three phases,, which are here

defined as precaldera, postcaldera and late phases. The precaldera phase consist of basaltic lavas and
trachitic ignimbrite flow in Bitlis Valley with trachytic and basaltic activities at northwest of caldera...

Basaltic lavas filled up the Bitlis Valley completely and. extended southwards as far as to the town of
Baykan (Siirt] The region was subjected to a N~S directed compression to be followed by N-S directed
extension during Quaternary leading to the formation of extensional fissures and the associated
volcanisrn. The basaltic lavas, the first products of the Nemrut volcanism, have low energy (effuzive).

The block lavas with thicknesses reaching up to 25-30 meters are characterized 'Aa lava type’

especially observed at "Hawaiian type Volcanism'. The trachytic ignimbrite flows are considered to
have resulted from high energy (explosive) eruptions. However the data relating to the formation of fin-
old caldera associated with this explosive eruption appears to be inconclusive, The trachyitic lava

extrusions at the northwest side of the caldera are of moderate energy and the basaltic lavas show
blocky structure,.

The scoria layers that fanned at the south of the caldera. during at cone building are generally
associated- with Stromboli type eruptions. In our opinion occurred the scoria cone has been subjected
to considerable erosion.. While basaltic-trachyandezitic lavas outflowing from an extensional fissure to
the south of the caldera, the trachyitic-rhyolitic domes that developed around, the caldera at very large
volumes represent examples of moderate energy type of volcanism. The caldera. rim is made up of
trachyitic-rhyolithic lavas and about the lavas lies the main unit of ignimbrite flows which indicate
high energy eruptions following cone building. After the cone building having reached to a maximum
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level, high energy Peleean type éruptions occurred and the igrdmbrite flows became dominant,
covering tevis of square*km in the nearby area, Following this, pumis fall deposits fanned,. The
extensive distribution of the pumis fall deposits at the eastern side of caldera and the geometry? of
eruption column are of particular importance since they indicate prevalent wind direction at the same
time of their formation Cone building has been completed with mainly basaltic scoria flows at
northern side of the caldera. Considering the characteristic features of the distribution of the scoria
flows in the area as well as their structural-textural relationships together with mineral composition,
these flows are considered- to have resulted from moderate energy eruptions. Following the ignimbrite
flows and Peleean eruptions the cone that had fanned collapsed due to failure resulting from litho-
static pressure. Following the caldera collapse a- new process, which is defined here as a post caldera
phase, began. During this phase, various types of lavas and pyroclastics representing end members of
the volcanism fanned. During this phase the intereaction between the creater lake, which fanned after
a time elapsed following the caldera formation, and the magma led to hydrovolcanic eruptions.
Vitrophiric-rhyolithic lava extrusions with a large numbers of gase cavities and pyroclastic surge
deposits indicate the effect of these processes. Continued peleean eruptions along the Nemrut Fault, to
the north of'the caldera., led to the formation of a parasitic cone that a small crater resulting from
collapse has developed after a while. After this vitrophyric-rkyolitic lavas, which named as late phase
continued to extrude and the development of the parasitic cone were finalized. The latest known lava
flows in Turkey have occurred around the parasitic cone and along the extensional fissure: These lavas
have low energy (effusive) and are of a lava type of Aa, whereas these eruptions are mainly associated
with 'Fissure Type * volcanic activity,

Key Words; Nemrut Stratovolcano, Type of Eruption, Physical Evolution
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Gollidag ve Acigdl volkanik kompleksleri Nevsehir'in giineybatisinda yer alan, Orta Anadolu'da
asidik tirtinler vererek etkin olmus iki onemli merkezdir;. Her iki kompleks de birbirine benzer stirecleri
yasamuslar, cesitli piroklastik tirtinlerle, kaldera ve dom gibi morfolojik sekiller olusturmuslardir.

YOrcdeki piroklastitlerde yapilan kimyasal, mineralojik ve yaslandirma calismalar ile yeni ve énemli
bir tefrastratigrafik cati olusturulmustur,

Golliidag volkanik kompleksi. Alt Pleyistosen'den (1,48 My.) orta Pleyistosen'e (0,44 My,) kadar,
Acigol volkanik kompleksi ise Orta Pleyistosen'den. (0,18 My;) Alt Holos¢n'e kadar etkin olmustur.
Her iki kompleksde de volkanik etkinlik kaldera olusumu oncesinde, sirasinda ve sonrasinda
gorilmekte olup, c¢ikardiklari Triinlerle bolgede, morfolojik ve ortamsal degisikliklere neden
olmuslardir,

Kaldera oncesi volkanik etkinlik kiiciik ve sinirli piroklastik etkin.likl.eriyle baslamisg, eski topografyayi
ve yorede yer alan akarsu-gol ortamui ¢okellerinin lizerini ortmuistur,.

Kaldera sirasindaki etkinlikler ise cok yogun olarak, onemli miktarda piroklastik piiskiirmelerle
yasanmustir.. Bu  pifoklastitler yoredeki — daha eski kayaclan ortmiis, vadileri ve cukurluklar
doldurmustur.,

Kaldera sonrasi etkinlikler ise yersel riyolitik dom. c¢ikislar ile kendini gostermektedir. Bu donemde
freatomagmatik etkinlik yasanmis, maarlan cevreleyen tilf halkalar1 olusmus ve iclerinden domlar
yikselmistir. Domlann etrafina obsidiyen dayklan yerlesmistir. Kaldera sonrasinda ylizeyleyen
uriinlerle kaldera sirasindaki ler karsi lastmldi ginda, ¢1 kan. dtriinlerin miktarlarinda azalma
gorilmektedir.

Gollidag ve Acigél komplekslerine iliskin volkanik faaliyetlere yorede bazaltik ve andezitik bir
volkanizma da eslik etmistir. Bazik karakterli bu volkanizma stromboliyen ve maar tipi ptikiirmeler
olarak bolge icersinde yer almaktadirlar,

Bolgede yer alan obsidiyenler Paleolitik ve Neolitik donemlerde isletilmis olup, bu arkeolojik seviyeler
Acigol kompleksine ait riyolitik tefralar tarafindan Ortiilmiistiir.
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ABSTRACT

Golliidag and Acigol complexes two important centers ofCeniral Anatolia that ‘were active by giving
acidic products are located S-SW of Nevsehir. They had similar activities, gave various pyroclastic
products and produced morphological shapes as caldera and dome.

Mineralogical and geochemical analyses and dating, study allow us to establish a new
tephrastrati graphical framework.

Golliidag Volkanic Complex had been active from lower Pleistocene (1,48 Ma.) to middle Pleistocene
(0,44 Ma.) and Acigol Volcanic Complex had- been active from middle Pleistocene (0,18 Ma.) to
Holocene. These complexes have three main types of activity: pre, syn-, and post caldera.

Pre-caldera activity began with small and limited pyroclastic activity, -which covered paleotopography
and fluvio-lacustrine sediments.

Syn-caldera activities were experienced very instensively by large amount of pyroclastic eruptions:
These pyroclastic products covered former rocks and filled valleys and depressions,.

Post-caldera activities can he seen as local rhyolitic dome intrusions. In this period there had been
Jreatomagmatic activity producing tuff rings around ihe maar in 'which domes were intruded. Obsidian
dikes were located around domes.

In comparison with syn-caldera activities the volume of pyroclastites deposited during the post-caldera
periodwere reduced,

There also was a basaltic and andesitic volcanism in this area together with ihe Golliidag and Acigol
acidic volcanism. This volcanism which has a basic character, is located in the region as strombolian
and maar type eruptions.

During the Paleolithic and Neolithic times, man used obsidian to make tools that were of great
importance to them... This archelogical material was covered by Acigol rhyolithic tephra.
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Orta Anadolu'da Nevsehir bat1 ve giineybatisinda Kuvaterner yasta bazik, ve asidik karakterli volkanik
trlinler yer almaktadirlar.. Asidik. volkanik etkinlik,. Golliidag yoresinde 1.700.000 yil ile 444.000 yil

arasinda gortiliirken, Acigol yoresinde 180.000 ile 12.000 yil arasinda goriilmektedir. Bazik volkanik
etkinlik ise 1.350.000 yil 1le 32.000 yil arasinda izlenmektedir;.

Asidik volkanizma, silisik kalderalar, maarlar ve domlar seklinde yapilar olustururken, degisik tiirde
piroklastitler, riyolitik lavlar, camsi perlitler ve obsidiyenler ile temsil olunurlar. Lavlar, vitrofirik
dokuda olup, fenokristal olarak, plajiyoklas, kuvars, sanidin, hornblend, biyotit minerallerini
icermektedirler. Kriptokristalen ve camsi hamur maddesinde yer yer biyotit, hornblend ve piroksen
mikrolitleri bulunmaktadir. Perlitler, sferolitik dokuda olup, camsi hamur, feldispat mikroliti ve pek az
da biyotit kristalleri icerirler. Obsidiyenler ise, bazen akma yapisi, bazen de bantli bir yap1 gosterirler.
Feldispat (albit ve oligoklas) fenokristalleri. ile biyotit, feldispat ve hornblend mikrolitlerinden
meydana gelmislerdir,.

Bazik volkanizma,. stromboliyen tipi ciiruf konileri ve maarlar seklinde gorilmekte olup, ¢esitli tiirde
piroklastitler ve lav akintilar1 ile temsil olunmaktadir. Bazik, lavlar, porfirik, hyalopilitik porfirik
dokulu olup,, fenokristalleri plajiyoklaz, olivin ve klinopiroksen olusturur. Hamur intergraniiler dokuda
olup, plajiyoklaz mikrolitleri ile aralarinda yaygin olarak piroksen ve yer yer ufak. opak mineraller
icemektedir. Plajiyoklazlar genellikle temiz olup, bazilarinda zaman zaman bal petegi dokusu ve
kemirilmeler goriilebilmektedir. Bazik volkanizmamn farklilagma triinii olarak olusan andezitik
tiirdeki lavlar ise genel olarak porfirik, hiyalopilitik dokulu olup, akma dokusu gosteren, camsi hamurda
plajiyoklaz mikrolitleri ile az olarak ufak piroksen kristalleri akma" yoniinde dizilmis olarak
izlenmektedir. Mikrofenokristal olarak izlenen plajiyoklazlann bir kismi tozlu, plajiyoklaz seklinde
olup az miktarda klinopiroksen ve gaz boslugu icermektedirler.

Yorenin Kuvaterner volkanizmasi genel olarak kalkakalen nitelikli olmakla beraber bazi. bazik
volkanizma trilinleri alkali nitelikler tagimakta ve tiim bazaltlar levha, i¢i bazaltlar ile benzer 6zellikler
gostermektedirler.
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ABSTRACT

Products of basic andasidic volcanism of Quaternary age occur in the western and southwestern area,
of Nevsehir, Central Anatolia, Acidic volcanic activity in the Golliidag area lasted between 1.7 Ma and
444 ka, whereas in the Acigi!l area it occurred between 130 and. 12 ka. Basic volcanism became active
between 1.35 Ma and 32 ka.

Acidic volcanism, which formed features such as silicic calderas, moors and domes, is represented by
varied types of pyroclastics, rhyolitic lavas, perUtes and obsidians,. Lavas are of vitrophyric texture
and as a phenocrysts they comprise plagiodase, quartz, sanidine, hornblende and bioiite. Biotite,
hornblende and pyroxene microlites are partly found within the cryptocrystalline and glassy
groundmass., Per Utes are of spherolithic texture and- comprise glassy groundmass, feldspar microlites
and rare bioiite crystals. The obsidians, in some cases, show a flow structure or a banded structure
and. are mode up of feldspar phenocrysts (aibite and oligoclase ) together with biotite, feldspar and
hornblende microlites.

Basic volcanism, which is characterised by strombolian-type scoria cones and. maars, is represented
by a variety of pyroclastics and lava flows,. The basic lavas are ofporphyritic, hyolopilitic and seriate
porphyritic in texture and their phenocrysts are formed of plagiodase, olivine and clinopyroxene. The
matrix is of intergranular type and contains plagiodase microlites with abundant pyroxene and some
rare small opaque minerals, The plagioclases are generally clean, some of which, in some cases,, may
display honeycomb structure and embayed forms.. However the andesitic type lavas, resulting from the
diffrential product of the basic volcanism, are of porphyric, hyolophylitic texture in general and, in
their glassy matrix showing flow stucture the plagioclass micfolithes and some small pyroxene
crystalls are observed as aligned parallel to the flow direction. Some of the plagioclass minerais,
which are observed as a micro phenocrysts, are composed of dusty plagioclass and contain small
amounts of clinopyroxene and air bubbles.

Although the Quaternary volcanism of the area is generally ofcalcalkaline in character, some of the
basic volcanic products show alkaline characteristics and all of the basalts in the area, show similar
Jfeatures to those of the within plate basalts elsewhere»
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Sivas-Malatya-Erzincaii arasindaki bolge Tiirkiye'nin en. onemli demir- provensi olup buradaki
cevherlesme, magmatizma ve tektonizmanin birbirleri ile iligskileri 2003 yilinda MTA Genel
Mudirlagiitiin - yarittiigli Asi dik jVlagmatizmaya Bagh .Maden .Yataklar Arastirmalart projesi
kapsaminda calisilmis ve bolgenin jeodinamik evrimi ite ilgili yeni goriisler olusturulmustur..

Demir cevherlesmesi ve cevherlesme ile yakindan iliskili Kretase-Paleosen yash granitoyidler ve diger
magmatik kayacglar Divrigi bolgesinde kuzeydogu-giineybati dogrultulu, yaklasik 70 km uzunlugunda
bir kusak icinde bulunur. Kusagin batisinda, Pinargo6zo civarinda manyetiti i demir cevherlesmesi
bazaltlarla birlikte volkanoklastik birimler icinde goriliirken daha doguda, Dumtuca ve Divrigi A-
kafa'da demir cevherlesmesi,, skarn mineralleri ile birlikte diyorit, kuvars-diyorit ve tonalitlerle i¢ ice
ve onlarla jenetik olarak yakindan iligkili olarak gézlenmistir. Demir cevherlesmesi aym kusak icinde,
Alacahan, Divrigi B-kafa ve Akdag'da bol silislesme ile birlikte hematiti! zonlar icinde geligsmistir.
Divrigi bolgesindeki ana magiilatizma-cevherlesme kusagi Gedikbasi'nin dogusunda yaklasik 20 km
giineydoguya dogru kaymus olarak; Catli, Bizmisen ve ili¢ (Erzincan) civarinda daha ¢ok kuzeybati-
giineydogu yonll zonlar seklinde, kuzeydoguya dogru 25-30 km devam etmektedir. Yitim .zonu ile
iligkili kusaklarda, ornegin Kesikkoprii-Kirikkale arasinda (Dogan, 2002) .magmatik kusagin bu sekilde
yer degistirmesi olagandir. Demir cevherlesmesi, ile diyorit,, kuvars-diyorit ve tonalitik magmatizma ve
silislesme arasinda yakin jenetik iliski kusagin bu boliimiinde daha da belirgindir.

Granodiyoritler ve granitler demir cevherlestirmesi olusturan alkali elementlerce fakir magmatizmadan
(gabro, diyorit, tonalit) daha genctir ve ana kusagin daha dogusunda genis alanlarda ytizeylenir.
Bolgede bulunan Cii, Pb, Zn, Au gibi baz ve degerli metal iceren porfiri, damar ve skarn tip yataklar
daha c¢ok bu tiir kayaclarin subvolkanik fazlar ile iligkilidir.

Ana magmatik kusagin, yalniz Divrigi bolimiinde. Yellice, Dumluca, Kayacik (Murmana) ve
Gedikbasi (Karakeban) civarinda genis alanlarda yOzeyienen ve daha ¢cok. monzonitlerle temsil edilen
alkali, magmatik kayaclar intriizyonun son asamasinda olugmustur. Bu tiir kayaclarla iligkili olarak, ¢ok
zayif baz1 hematit ve turmalin olusumlan disinda, herhangi bir cevherlesnieyg”rastlanmamustir.

Sengér ve Yilmaz (1983)'a gore Dogu Anadolu'da Miyosen'e kadar levhalarin birbirlerine
yaklagmalart ¢ogunlukla okyanus tabanlarinin yitim, zonlarinda tiiketilmesiyle karsilanmistir.
Genellikle jeokimyasal yontemler kullanarak onceleri yay inagmatizmasi olarak tamimlanan Divrigi,
bolgesindeki granitoyitler ( Keskin, 1991; Avci ve Boztug, 1993) aym arastirmacilar tarafindan daha
" sonra (Boztug ve dig., 1997) carpisina sonrasi granitoy idi eri olarak tanimlanmuistir.
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Divrigi bolgesindeki magmatizma ve cevherlesme Neotetis okyanusu icinde tabamnda metamorfik
kayalar bulunan adalarda ve bu adalarm, kenarmndaki ofiyolit dilimleri icinde meydana gelmis olup
diinyadaki diger ada yay1 yitim zomlan ile benzer Ozellikler gostermektedir. Magmatizma ve
cevherlesmenin belli yonde uzanim gosteren kusaklar i¢ginde bulunmasi; toleyit, kalk-alkali ve alkali
karakterde magmatik kayaclar; kalsik manyetit skarn, porfiri Cu-Au ve damar tipi Pb-Zn yataklarinin
varh@ ada yay1 yitim zonlarmm en 6nemli 6zelliklerindendir.

Yaklagik 50 km giineyde, Malatya-Hekimhan-Hasancelebi ve civarindaki demir yataklari siyenit ve
trakit gibi alkali kayaclatla yakin jenetik iliskide olmalan, ylksek Ti ve Cu oranlan ve bol skapolit
minerali, icermeleri nedeni 1ile Divrigi bolgesindeki demir yataklarindan farklidir. Ayrica Hekimhan
bolgesinde 6,5 km derinlige kadar uzandig1 tespit edilen siddetli bir bolgesel manyetik anomalinin
varligt (Tufan, 1995) da bu yoredeki alkali magmatizma ve demir, bakir,, altin, titan, florit
cevherlesmesinin, (demir oksit-bakir-altin tipi yatak) alttaki bir manto sorgucu (sicak nokta) ile iliskili
olabilecegine isaret eder. Bununla ilgili olabilecek 1s1 akisi, anomalisi, Nevsehir yakinlarinda da oldugu
gibi. (Dogan, 2003), levhalarin daha sonra batiya dogru. olan. hareketleri nedeni ile onlarca km doguda,
goziikmektedir.

Ozet olarak Alacahan-Divrigi-Gedikbasi ve Cath-Ih¢ arasindaki magmatizma. ve cevherlesmenin ada
yayt yitim zonu Karekterinde -oldugu,, Hekimhan-Hasancelebi civarindaki —magmatizma ve
cevherlesmenin ise bir manto sorgucu, ile iligkili olabilecegi sonucu varilmistir.,

ABSTRACT - )

The area between Sivas- Malatya- Erzincan is the most important iron province of Turkey. The relations

of magmatism, mineralisation and tectonism were studied under a MTA General Directorate project,
the researches of ore deposits related to the acidic magmatism, and new conclusions have been
developed about the geodynamic evolution of the region.

Iron mineralisation and Cretaceous- Paleocene granitoids and other magmatic rocks closely related- io
the ore mineralisation in Divrigi region are placed in a 70 km long and northeast-southwest extended
belt At the western part of the belt, around Pinargozii the magnetite ore is together with basalts in a
volcanoclastic formation. At the more eastern part, around Dumluca and Divrigi A-block, the ore is
with skarn minerals and diorite, quartz-diorite and tonalités, showing close genetic link to each oilier
(Dogan, 2004). The iron mineralisation in the same belt were formed as hematite-rich zones with
extensive silisification around Alacahan, Divrigi B-block and Akdag.

The main magmatism-mineralisation belt of the Divrigi region appears fo be shifted about 20 km
towards southeast at the east ofGedikbast and it extends about 25-30 km northeastwards, usually as
northwest-southeast extended zones around Catl, Bizmisen and Hig¢ (Erzincan), Arc related belts, for
example the belt between Kesikkorii and Kirtkkale (Dogan, 2002} also show this kind of shifts. The
close genetic relationship between iron mineralisation and diorite, kuvars-diorite and tonalite and.
silisification is more obvious in this part of the belt

Granodiorites and granites are younger than alkaline-poor magmatism (gabro, diorite, tonalite) which
was responsible from the mineralisation and they widely outcrop in the eastern pari of the main belt
Porphyry, vein and skarn type of base and precious metal deposits (Cu, Pb, Zn, Au) in the area are
related io the subvolcanic phases of these rocks..

The alkaline magmatic rocks, usually represented- by monzonites, outcropped in wide areas only in the
Divrigi part of the main belt, around Yellice, Dumluca, Kayacik (Murmana) and Gedikbast and they
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are the youngest intrusions,, No* ore mineralisations, apart front some very week hematite and
Jormaline, have been observed together with this kind of rocks.

According to Sengor and Yilmaz (1983), the approach of plates until the Miocene was generally
compensated, by the consumption of oceanic basements through subduction. The granitoids in Divrigi
region are first described- as are granitoids by generally using geochemiccd methods (Keskin, 1991;
Avcive Boztug, 1993). However, the same rocks are latter defined as post-collisioncd granitoids by the
same researches (Boztug etal.’ 1977).

The magmatism and mineralisation in Divrigi region developed in islands containing ametamorphic
basement ané in ophiolitic slices nearby in the Neo-thetis ocean. They show similar features to the
other island arc subduction zones, Presence of the magmatism and mineralisation belts extending in
certain directions; magmatic rocks in tholeiite, calk-alkaline and alkaline character; calcic magnetite
skarn, porphyry Cu-Au and Pb-Zn veins deposits are some of the important features of the island arcs,.

At about 50 km south,, around Malatya- Hekimhan- Hasancelebi, the iron deposits are different than
those at Divrigi region in regard- to their close genetic link to alkaline rocks such as syenite and
trachyte, high contents ofTi and Cu and abundant scapolite. Besides, presence of very high regional
magnetic anomaly down to 6.5 km- beneath Hekimhan (Tufan, 1995) may also indicate that the reason

Joralkaline magmatism andiron, copper, gold, fiuorite mineralisation (Fe oksit-Cu-Au type deposit) in
the area is the activation of a mantle plume (hot spot). The possible related, heat flow anomaly appears
to be several tens of Jan at the east,, similar to that near Nevsehir (Dogan, 2003), possibly because of
the westwad movements of plates afterwards.

As a conclusion, the magmatism. and mineralisation between Alacahan-Divrigi-Gedikbast and Catli-
Ih¢ are in island arc subduction zone character and that around Hekimhan-Hasancelebi may be
formed by a mantle plume.
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Menderes Masifi" nin kuzey kanadi boyunca Menderes Masifi ve lzilir-Ankara Zonu™ na ait farkh
birimleri, kesen Simav Magmatik Kompleksi, Simav (Kiitahya) cevresinde yaklasik KB-GD uzanan bir
hat boyunca dizilmis,-KD-GB uzaiiiml harita gorintiisii sunan Egrigoz, Karakoca, Camlik Plutonian
ve bunlarin yarn volkanik, ve volkanik esdegerlerinden olusur. Simav Magmatik Kompleksi jenetik
olarak; plutonik faz, volkanik faz ve subvoikanik faz kayalarindan yapilidir. Pliitonik faz1 olusturan
granitik kiitleler, Egrigdoz Graniti, Karakoca Graniti ve Camlik Granitidir. Volkanik, faz1 olusturan
lavlar, Catak volkanikleri olarak adlandin i m stir. Plutonik ve volkanik faz kayalarmi kesen aplitik ve
pegmatitik dayklar ise Simav Magmatik Kompleksi'nin subvoikanik fazim temsil eden -

Egrigoz,. Karakoca Plutonian genis alanlarda,,homojen mineralojik, ve dokusal 6zellikler gosterirler' ve
granitlk-granodiyoritik mineralojik bilesim, sunarlar. Pliiton kenarlarinda 2-5G m kalinlikta bir kenar
ZORU boyunca ince taneli holokristalin dokulu, hafif foliasyori- ve lineasyon kazanmis
mikrogranitlerden, iri taneli holokristalin dokulu granitlere < -<derceli olarak, gecilir, Yankayadan
kopartilmig- 10-100 cm biiylikliikte metamorfik kaya parcalan dokanaga yakin kesimlerde yaygin
olarak gozlenir. Egrigdz ve Karakoca Granitlerinin orta kesimlerinde Menderes Masifi" .ne ve [zmir-
Ankara Zonu* na ait kayalarin gézlendigi. "Roof Pendant” yapilari, kenarlan aplitik dayklarla kesilmis
olarak, bulunur... Camlik Graniti, Simav Magmatik Kompleksi i¢cinde en batida yerahr ve pliitonun bati
kenarinda Catak volkanikleri olarak tanimlanan, ayni magmatizmanin urinu, riyolitik-riyodasidik
lavlar granitik pliitonu Ustler. Bu bolgede riyolit-granit dokanagi aplitik. ve riyolitik dayklar ve
yar1 volkanik stoklar tarafindan kesilmistir.

Simav Magmatik Kompleksi' ni olusturan plutonik, volkanik ve yartvolkanik kayalarin kimyasal
bilesimleri, hepsinin birbirleriyle kokensel iligkili olduklarini ve benzer magmatik evrim gegirdiklerini
gosterir. Egrigdz, Karakoca, ve Camlik granitleri, jeokimyasal olarak, granit,, granddiyorit, .monzogran.it
bilesimindirler ve I tipi, kalk-alkali karekterlidirler. iz element ve nadir toprak element bilesimleri
Simav Magmatik Kompleksini olusturan plutonik ve volkanik kayalarmin, kitasal kabuk kokenli bir
magmadan tiirediklerini ve orojenez sonrasi olustugunu gosterir., Plutonlarin, negatif Eu, Sr, Nb
bilesimi ve Agir Nadir Toprak Elementleri arasindaki dizenli iligki, kitasal .kabuk kokenli magmanin
dusiik basing kosullarinda kristaflestigini isaret eder. Jeokimyasal verilerle beraber, granitlerin volkanik
esdegerlerinin bulunmast ve volkaniklerin granitlerle gecisli olusu,, roof pendantlar, granitlerin kenar
zonlarmda mikrogranitlerin, day.klann ve anklavlann yer almasi, kompleksi olusturan granitlerin si§
yerlesimli olduklarini gosterir.
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Simav Magmatik Kompleksi, Maastrihtiyen-Daniyen (?) sonrasi, izmir-Ankara Zonu birimlerinin
Menderes Metamorfikleri tizerine tektonik olarak yerlesimi sonrasinda geligmistir., Erken Miyosen'de
K-G yonli sikisma sonucunda gelisen zayiflik zonlarina yerlesen granitik kiitleler kabugun sig
kesimlerine izinli (permissive) yerlesim, mekanizmasiyla yerleserek Menderes Metamo:rfi.klerini ve
Izmir-Ankara Zonu kayalarini kesmistir. Kompleksin Geg Oligosen-Erken Miyosen yash kokensel
olarak es volkanikleri,, Menderes Metamorftklerini ve [zmir-Anakara Zonunu rtmiistiir.

ABSTRACT

Along the northern margin of the Menderes Massif, the different units of Mendres Massif and Izmir-
Ankara Zone are intruded by the Simav Magmatic Complex which display NE-SW-directed map view
and consist of Egrigoz, Karakoca and Camlik plutons with their subvolcanic and volcanic equivalents.
Simav Magmatic Complex is fanned by the products of genetically related plutonic, volcanic, and
subvolcanic phases.. Hie granitic bodies of the plutonic phase are Egrigoz Granite, Karakoca Granite
and. Camlik Granite.. Hie lavas forming the volcanic phase are named the Catak volcanics, Aplitic and.
pegmatitle dykes cut the plutonic and volcanic rocks, .

Egrigoz and Karakoca plutons show homogeneous minerological and. textural characteristics and are
granitic and granodioritic in composition, lite outer zone of the plutons are characterized by the 2 to
50 m-thick, slightly foliated and lineated microgranites®* From the micro granitic outer zZone fo the
central parts, rocks change gradationally into the coarse holocrystcdline-textured. 10-100 cm. sized
tnetamorphic rock fragments, which are snapped from, the host racks, are widely observed close to the
boundary. In the central parts of the Egrigoz and Karakoca plutons,, "The Roof Pendant' structures,
defined by the huge outcrops of Menderes Massif and the Izmir-Ankara. . Zone, are cut by the aplitic and
rhyolitic dykes of the Simav Magmatic Complex.. The Camlik Granite takes place in the westernmost
side of the Simav Magmatic Complex, In the -west side of the pluton, granites are overlain by the
rhyolitic-rhyodacidic equivalents of the same magmatism that are called Catak volcanics. Boundary
between the Catak volcanics and Camlik Granite is cut by the aplitic, rhyolitic dykes and stocks of the
same, magmatic activity»

The chemical compositions of the plutonic, volcanic and- subvolcanic rocks of the Simav Magmatic
Complex, indicate that they are genetically related to each other and evolved from the same magma,
Geochemically, Egrigoz, Karakoca and Camlik granites are granite, granidiorite and monzogranite in
composition, I-type and calk-alkaline in character, The trace element compositions indicate that the
rocks of the Simav Magmatic Complex evolved from the continental crust origin and emplaced in post
orogenic tectonic setting. The flat trend of the heavy rare earth elements and negative anomalies in
Eu, Sr, and Nb point out the crystalization of the crustal magma under the low pressure conditions,
Besides the pétrographie and the geochemical data,, the presence of the volcanic equivalents of the
granites with graditional boundary, roof pendants,, micro granitic outer Zone of the granite bodies with
dykes, and the enclavas from the country rocks all indicate that the Simav Magmatic Complex
emplaced in shallow levels of the crust,

Emplacement of the Simav Magmatic Complex followed thrusting of the Maaftrichtian-Danian (?)
Izmir-Ankara Zone over the Menderes Metamorphics. The Latest Oligocene-Early Miocene, Post
Orogenic granites of the Egrigoz Magmatic Complex that cut both Menderes Massif and Izmir-Ankara
Zone, intruded permissively into the weakness zones in very shallow crustal environment and the
genetically-related Latest Oligocene-Early Miocene volcanic equivalents of the plutons overlie both
Menderes Metamorphics and Izmir-Ankara Zone,
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