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Pliyo-Kuvaterner yash Varto Kalderasi, Varto grubu icinde genellikle karasal alkalin ve kalk-
alkalin lav akintilari, piroklastik kayaglar volkanojenetik sedimanter kayaclar ve yogun miktarda
intriizyon kayalarindan olusmaktadir. Bu Volkan, sismik olarak ¢ok aktif Karliova Uglii Eklemi
(KUE) igerisinde, cogunlukla acilmali tektonik rejimin etkisi altinda gelismis ve kaldera ¢okiisii
ile korunmus durumda bulunan ¢ok sayidaki i¢ ice merkezlerden birisidir.

Varto Kalderast Mus-Varto’nun kuzey kesiminde bulunmaktadir. KB-GD uzanimli 11 x 7.5 km
eliptik sekle ve 5.5 x 8.5 km ¢apinda deforme olmus dairesel bir alana sahiptir. Kaldera tabant
derin bir sekilde kazinmigtir. Bu durum, patlamali volkanizma iiriinlerinin glincel veya Kuvaterner
volkanizmasindan farkliliklar sundugu anlamina gelmektedir. Bu tirtinler kaldera i¢inde gézlenen
ignimbiritler ve sedimanlar ile andezitik-dasitik lav domlar ile intriizif kayalaridir. Bu derin
¢okiintii alan1 Varto Kalderasina ait temel kayalarmin ¢okiisii sirasinda gesitli seviyelerindeki
icsel yapilarinin arastirilmasina olanak vermektedir. Varto Kalderasi olusum siirecinde uzak
fasiyeslerinde golsel sedimanlarla es zamanli olusan, bazik ve ortag karakterli yiiksek hacimli
patlamal1 ignimbirit akintilar1 gézlenmektedir. Varto Kalderas:1 gelisiminin ilk evrelerini temsil
eden bes farkli ignimbirit akintilari ile onlarca km?® bazik ve ortag karakterli magma, ardigiklt
meydana gelen yiiksek enerjili patlamalar sirasinda olusmustur. Kaldera igindeki iki farkli
ignimbirit ve bunlarla iligkili mezo-bresler, oldukg¢a kalin ignimbirit piiskiirimleri ile meydana
gelen kademeli ¢okiis ve sonucunda gelisen ana ¢okme mekanizmasi, pek ¢ok fay sisteminin ve
kaldera tabani pargalanmasini kapsayan karmasik bir siirece isaret etmektedir.

Varto Kalderas1 igin halka-fay kontroliinde gelisen kabuksal bir ¢6kmenin oldugunu
onermekteyiz. Varto’daki bu kaldera ¢okiisii, bu halka yapisinin olusumundan ¢ok daha 6nce,
¢ok sayidaki faylanmis bloklarin hareketi ile ardigikli olarak meydana gelmis olmalidir. Cokme
ve magma pompalama olay1, bdlgenin son bes milyon yil igerisindeki evriminde KUE’nin
stirekli deformasyona ugramasidan kaynaklanan ve daha 6nce olusmus kuzeybati ve kuzeydogu
dogrultulu faylarca siddetli bir sekilde tetiklenmistir. Bu caligmada, Varto Kalderasi’nin piiskiirme
tarihgesi ve volkanik kayaglari tiim siiregleriyle incelenmistir. Golsel gokellerle girik olan ve
daha 6nce tanimlanmamis volkanoklastik ve piroklastik ¢okellerin detayl: litostratigrafileri ilk
defa tanimlanmustir. Ayrica bu patlamali volkanik iiriinlerin ne anlama geldigini yorumlanmustr.
Kaldera icerisinde saptanan halka faylar, kaldera i¢i volkanik breslerin dagilimlar1 ve hidrotermal
alterasyonlar Kaldera’nin en az 3 kez biiyiik dlcekte kademeli ¢okmeye maruz kaldigini
gostermektedir.
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ABSTRACT

The Plio-Quaternary Varto Calderavolcano lies within a 1.6 km-thick succession of predominantly
subaerial alkaline and calc-alkaline lava stacks, pyroclastic rocks, volcanogenic sedimentary
rocks and pervasive intrusions, which together comprise the Varto group. The volcano is one of
the several nested centres preserved by caldera collapse and transtensional-related subsidence
within a seismically very active Karliova Triple Junction (KTJ).

The Varto Caldera is located north of Varto/Mus. It has a NW-SE-oriented 11 % 7.5 km elliptical
shape and has a 5.5 % 8.5 km in diameter deformed ring plain. The caldera floor is deeply incised
and this means that the products of explosive volcanism are exposed unlike at many modern
or Quaternary volcanoes. These products include the caldera fill ignimbrites and sediments,
andesitic and dacitic lava domes, intrusive rocks. The deep dissection allows the examination
of its internal structure at various levels from the shallow subsurface through to the prevolcanic
basement subsidence. The Varto caldera was accompanied by voluminous explosive eruptions
that deposited a succession of basic and intermediate composition ignimbrites intercalated with
layers of lacustrine deposits at distal facies. The Varto Caldera formed during several explosive
eruptions involving tens of km® of basic and intermediate magma and emplacement of five-
different succession of ignimbrite veneers that represent the early volcanic history. Two different
intra-caldera ignimbrites and associated mesobreccias expose a complex pattern of caldera-
floor fragmentation and differential subsidence along numerous intersecting faults, downsag
during this piecemeal collapse evident from thickness variations of ignimbrites.

We propose a ring-fault-controlled crustal subsidence for the Varto Caldera. The caldera
collapse at Varto was incremental and involved complex movements of numerous fault blocks
before formation of the ring structure. The collapse and magmatic plumbing were indispensably
triggered by pre-existing tectonic faults trending northwest and northeast induced by successive
deformation of K1J in the region’s last c. 5 Ma evolution. In this study we implicitly examine
the volcanic rocks and eruptive history of the Varto Caldera. We provide the first account of a
detailed lithostratigraphy through previously undescribed pyroclastic and volcaniclastic deposits
intercalated with lacustrine deposits. We will interpret implication of those explosive volcanic
products. Ring faults, emplacements of those volcanic breccias and hydrothermal alterations
show that the caldera has undergone a piecemeal collapse for three major cycles at least.
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