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Van Goli’nlin kuzeydogusunda yer alan Pliyosen yagh Etriisk stratovolkani, at nali sekilli kalderasi, 3100 m
yiiksekligi ve ~170 km? taban alani ile Dogu Anadolu’da c¢arpismayla iliskili énemli volkanik ¢ikis merkezlerinden
biridir. Yeni K-Ar jeokronolojik yas verilerimiz, Pliyosen’de Etriisk volkanimi ortaya ¢ikaran piiskiirmeler dncesinde
plato olusturan yaygin bir alkali bazaltik / hawaiitik volkanizmanin bdlgede genis alanlarda hiikiim slirmiis oldugunu
gostermektedir. 4.9 - 4.5 My arasindaki donemde ger¢eklesmis olan bu volkanizma, Van Golii sahilinden Tendiirek
volkani tabanina kadar genis bir alan kaplamistir ve baslica olivintplajioklas+klinopiroksen-frik lavlarin piiskiirtmesine
sahne olmustur. Piiskiirmelerin 4.3 My 6nce lokalize olmasi sonucunda Etriisk’iin volkanik gdvdesi bu plato iizerinde
belirmeye baglamis ve etkinligi 3.6 My oncesine kadar devam etmistir. Etriisk volkaninin ilk tiriinleri trakitik ve latitik
lavlar, kaya ¢181 birimleri ve bu birimleri radyal olarak kesen bir dayk sistemidir. Etriisk volkaninda ~4 My o6nce bir
kaldera ¢okmesi gergeklesmistir. Kaldera olusumunu izleyen evrede ise volkanin yamaglarindan trakidasitik ve riyolitik
lavlar piiskiirmiistiir. Etriisk volkani lavlar1 porfirik dokuludurlar ve baslica plajioklas, klinopiroksen, amfibol, biyotit,
K-feldspat ve nadiren de olivin fenokirstalleri igerirler. Trakitik lavlar alkalen karakterlidirler. Latitik, trakidasitik ve
riyolitik lavlar ise alkali-kalkalkali arasinda gecis karakteristikleri sunarlar.

Plajiyoklaz fenokristallerinde cam kapanimlar: ve elek dokusu, biyotit fenokristallerinde bicagims: yap1 gibi
petrografik bulgular, magma karigimi isleminin dnemine isaret eder. ileri derecede uyumlu ve uyumsuz element
giftlerinin birbirine karsi iz diistildiigli degisim diyagramlari iizerinde 6rnek noktalarinin bir kisminmn primitif bazik ug
iiye ile evrimlesmis lavlar arasinda dogrusal trendler izlemesi, Etriisk altindaki magma odasinda evrimlesmis magmanin
periyodik olarak primitif magma ile tazelenmis (replenished) olduguna isaret etmektedir. Magma karigimi/tazelemesi
isleminin gecerli olup olmadigini ortaya koymak amaciyla en primitif bazik lavlar ile Etriisk’e ait evrimlesmis lavlarin
major element konsantrasyonlart kullanilarak magma karigimu siireci least square metodu ile test edilmistir. Modelleme
sonuglar1 Etriisk’e ait ortag latitik lavlarin, bazaltik ve asidik u¢ iiye magmalarin karigimi sonucunda olusabilecegine
isaret etmektedir. Xr’ degerinin 0.4 ile 0.6 arasinda degismesi, bu prosesin istatistiksel agidan gegerliligini
dogrulamaktadir. Jeokimyasal ve izotopik veriler, Etrlisk volkanina ait lavlarin tiiredigi magma odasinda asimilasyon ile
birlikte fraksiyonel kristallenme (AFC) siirecinin énemli oldugunu gosterir. Ozellikle *Sr/*°Sr; — MgO arasindaki
negatif ve ¥Sr/*Sr; — Si0O, arasindaki pozitif korelasyon AFC isleminin gostergesidir. De Paolo (1981) ve Aitcheson ve
Forrest’in (1994) esitliklerini kullanilarak yaptigimiz AFC modellemelerinin sonuglari, FEtriisk volkaninin en
evrimlesmis lavlarinda kitasal materyalin 6nemli miktarda asimile edildigini ve latitik - trakidasitik lavlarin olusumunda
magma tazelenmesi ve AFC siireglerinin etkili oldugunu gostermistir. Bohrson ve Spera’nin (2001) esitlikleri ile
gergeklestirdigimiz EC-AFC modellemesi sonuglar ise, magma olusumunda yine énemli oranda kabuksal katki vermis
ve ayrica asimile edilmis kitasal materyalin en uygun baslangic sicakliginin 400°C oldugunu gostermistir.
Asimilasyonun yan kayagtaki baglangi¢ sicakligimi veren bu bulgu, Etriisk volkaninin altinda AFC siire¢lerinin hiikiim
stirmiis oldugu magma odasinin olasi derinliginin 10-12 km arasinda olabilecegini gdstermektedir (termal gradyan 32°C
olarak hesaplanmistir). Bu bulgular, Pliyosen’de Etriisk volkaninin altinda olasilikla 10-12 km derinde yer almis olan
magma odasinda AFC, periyodik magma-karigimi ve/veya magma tazelenme siireclerinin énemli olduguna isaret eder.
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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, a base area of ~170 km? and a horseshoe-
shaped caldera. Our new K/Ar age determinations indicate that alkaline basaltic and hawaiitic lavas were erupted before
the eruptions that formed the Etriisk volcano during the Pliocene, forming a widespread plateau extending from the
northern shore of Lake Van to the base of the Tendurek volcano. This plateau-forming basic volcanism occurred in a
period between 4.9 and 4.5 Ma and generated olivine + plagioclase + clinopyroxene-phyric lavas. After the localization
of eruptions around 4.3 Ma, the Etriisk volcanic system started to be emerged on this plateau and where volcanic
activity continued up to 3.6 Ma. Initial products of the Etriisk volcano are the trachytic, latitic lava flows, debris
avalanche deposits and a set of radial dykes cutting these units. A major caldera collapse event was occurred ~4 Ma at
the Etriisk volcano. After the caldera collapse, rhyolitic and trachydacitic lavas erupted from flanks of the volcano.
Lavas of the Etriisk volcano are porphyritic in texture and composed of plagioclase, clinopyroxene, amphibole, biotite,
K-feldspar, and rarely olivine phenocrysts. Trachitic lavas are alkaline in character whereas latitic and
thrachydacites/rhyolites lavas are transitional between subalkaline and alkaline. Presence of glass inclusions and sieve
texture in plagioclase minerals and knife-like structures in biotite suggest magma mixing processes.

On normal-normal variation diagrams on which highly incompatible and compatible element pairs are plotted
against each other, some of the data points align along the straight trends between primitive basic end member
composition and evolved samples. This observation suggests that evolved magmas in the magma chamber beneath the
Etriisk volcano were possibly periodically replenished with primitive magma. To test the viability of the
mixing/replenishment process, we conducte a least square mass balance calculation using the major element
concentrations of most primitive basaltic sample and a number of evolved samples from Mt. Etriisk. Results of our
mixing models revealed that latitic lavas of Mt. Etriisk might have been formed as a result of mixing between primitive
basaltic and evolved acidic lavas. We argue that this interpretation is statistically important because Xr® values vary
between 0.4 and 0.6. Geochemical and isotopic data imply that assimilation with combined fractional crystallization
(AFC) might have been an important process in the magma chamber beneath Mt. Etrusk. Especially negative and
positive correlations between (¥’Sr/*Sr); and MgO and (¥Sr/*Sr); and SiO, respectively indicate AFC processes. Results
of our AFC models conducted on the basis of the equations of De Paolo (1981) and Aitcheson and Forrest (1994) show
that the most evolved lavas of the Etriisk volcano might have assimilated remarkable amount of crustal material. On the
other hand, latitic and trachydacitic lavas were influenced by both replenishment and AFC processes. Results of our
EC-AFC models (equations by Bohrson and Spera, 2001) also support the importance of AFC process in magma
genesis and further indicate that the initial temperature of crustal material might have been ~400°C. All these findings
collectively indicate that the AFC and magma mixing and/or periodic replenishment processes were operational during
evaluation of the Etriisk magmas and the magma chamber was possibly located around 10-12 km depth beneath the
Etriisk volcano (Thermal gradient was calculated to be 32 °C).
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