67.Tiirkiye Jeoloji Kurultayt 14-18 Nisan/April 2014 67" Geological Congress of Turkey

JEOKIMYASAL STRATIGRAFININ PETROLOJIDE
KULLANIMI: ETRUSK VOLKANININ
VOLKANOSTRATIGRAFIK VE JEOKIMYASAL
VERILERINDEN BiR ORNEK

Vural Oyan?®, Mehmet Keskin®
« Van Yiiziincii Yil Universitesi, Miihendislik ve Mimarlik Fakiiltesi,
Maden Miihendisligi Béliimii, Zeve Kampiisii, Van
b [stanbul Universitesi, Miihendislik Fakiiltesi,
Jeoloji Miihendisligi Boliimii, 34320 Avcilar, Istanbul
(vuraloyan@yyu.edu.tr)

0z

Bilindigi gibi merkezi piiskiirmelerin egemen oldugu volkanik sistemlerde farkli zamanlarda
pliskiiren lavlar, volkandan ¢ikarak baslica jeomorfolojinin, lavin fiziksel 6zelliklerinin,
bilesiminin ve piiskiirme siddetinin kontroliinde farkli yonlere dogru ilerler ve farklh
genislikte alanlar kaplarlar. Tek bir lav incelendiginde, kapladigi alanin farkli yerlerinde
kalinliginin genellikle genis bir aralikta degistigi goriiliir. Jeokimyasal stratigrafi, volkanik
bir merkezden piskiirerek birbirinden farkli yonlerde ve mesafelerde akan lavlarin
kalinliklarmin belirlenmesi ile hem lavin kendi i¢indeki jeokimyasal degisimlerin hem de
volkandan piiskiiren lav birimlerinin stratigrafik olarak denetlenmesi suretiyle, bir volkanik
sistemdeki zamana bagli jeokimyasal degisimlerin ve bunlarin petrolojik nedenlerinin
goriilebilmesi olanag: saglar. Jeokimyasal verilerin bu sekilde sunulmasi, birgok petrolojik
parametrelerdeki zamana bagli degisimlerin ortaya ¢ikarilmasi ve volkanik sistemlerin
magmatik evrimlerinin degerlendirilmesi i¢in ¢ok kullanighdir.

Van Goli’nlin kuzeydogusunda yer alan Pliyosen yaslt Etriisk stratovolkani, at nali sekilli
kalderas1 ve 3100 m yiiksekligi ile Dogu Anadolu’da carpismayla iliskili 6nemli volkanik
¢ikis merkezlerinden biridir. K-Ar jeokronolojik yas verileri Pliyosen’de 4.9 ile 4.5 My zaman
araliginda bugiinkii Etriisk volkaninin bulundugu bodlgede genis alanlar kaplayan bir plato
bazalt volkanizmasinin hiikiim siirmiis oldugunu ve daha sonra Etriisk volkanik sisteminin
ana govdesinin 4.3 ile 3.6 My zaman araligindaki dénemde bu plato iizerinde olustuguna
isaret etmektedir. Etrlisk volkanmin ilk {irlinleri trakitik ve latitik lav akislari, kaya ¢ig1
¢okelleri ve bu birimleri radyal olarak kesen dayk sistemleridir. Bu volkanik iriinler, kaldera
sonrasi evre boyunca volkanin yamaglarindan piiskiirmiis trakidasitik ve riyolitik lav akislar
ile lizerlenmistir.

Bu ¢alismada K-Ar jeokronolojik yas verileri, saha gozlemleri ve jeokimyasal analiz sonuglari
ile olusturulan jeokimyasal stratigrafik kesitler ile volkanin altindaki magma odasinin
evrimlesme siiregleri incelenmistir. Jeokimyasal stratigrafik kesitler, Etriisk volkani altindaki
magma odasinda magma karisimi (mixing — replenishment), asimilasyon ve kristalenme
stireglerinin  egemen oldugunu gostermektedir. Sozkonusu kesit, trakitik magmanin
bulundugu magma odasinin periyodik olarak bazaltik primitif magma ile tazelendigine ve bu
islem sonucunda latitik ile trakidasitik magmalarin olusturduguna isaret eder.
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ABSTRACT

As is known, in volcanic systems dominated by central eruptions, lavas erupting during
different eruption periods move in different directions and cover variable areas depending
on the geomorphology as well as their physical properties, compositions and eruption
rates. When the thickness of a single lava flow examined, it varies considerably in different
parts of the lava field. Geochemical stratigraphy allows the researchers to see the temporal
changes in the geochemistry of a volcanic system as well as petrologic reasons of these
variations by determining the thicknesses, volcano-stratigraphic position and geochemistry
of the individual volcanic units that travelled to various directions from an eruption center.
This kind of presentation of the geochemical data provides a very useful framework to the
researchers for a better understanding of temporal changes in a number of petrological
parameters and helps them evaluate the magmatic evolution of a volcanic system.

Pliocene Etriisk stratovolcano, located in the northeast of Lake Van, is one of the most
important collision-related volcanic centers in Eastern Anatolia with an elevation of 3100 m
and a horseshoe-shaped caldera. Our K/Ar age determinations indicate that a widespread
plateau-forming basaltic volcanism occurred during the Pliocene between 4.9 and 4.5 Ma.
This was followed by the formation of the main volcanic edifice of the Etriisk volcanic system
on that plateau in a period from 4.3 to 3.6 Ma. Initial products of the Etriisk volcano are the
trachytic, latitic lava flows, debris avalanche and a set of radial dykes cutting them. These
products are overlain by trachydacitic and rhyolitic lava flows erupted from the flanks of the
volcano during the post caldera stage.

In this study, evaluation of magma chamber processes beneath the Etriisk volcano have
been examined through a geochemical stratigraphic section constructed by K-Ar dating,
field observations and geochemical analysis. The aforementioned geochemical stratigraphic
sections indicate that magma mixing/replenishment, assimilation and crystallization were
the dominant processes in the magma chamber beneath the Etriisk volcano. The section
also reveals that formation of the latitic and the trchydacitic lavas can be linked to episodic
replenishment of evolved trachytic magmas in the chamber by basaltic primitive magmas.
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