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Erken-Orta Miyosen yasli Yamanlar volkani [zmir’in kuzeyinde yer almaktadir. Bu volkan KD-
GB uzaniminda, 8 x 11 km eliptik bir sekle, 5.5 x 8.5 km boyutlarinda ve 1030 m derinlikte,
deformasyona ugramig bir ¢okiintii alanina sahiptir. Yamanlar volkani, siirekli devam eden
acilmali bir tektonik rejimin etkisindeki Bati Anadolu’da yer alan Miyosen volkanlarmin
anlasilmasi agisindan anahtar bir alandir. Yapisal analizler bu volkanin Erken Miyosen’den
itibaren tektonik kontrollere maruz kaldigin1 gostermektedir. Yamanlar volkaninda, derin bir
sekilde deforme olmus, kismen iyi korunan bir kaldera tabani ve ayni zamanda andezitik/
dasitik domlar, intriizifler ve asir1 altere andesitik tiif iceren kaldera i¢i volkanik malzeme
gozlenmektedir. Yamanlar volkaninin ¢okiistine, orta¢ bilesimdeki ignimbiritler ve bunlarla
ardalanmali freatomagmatik tiifleri meydana getiren andezitik-dasitik patlamalar eslik etmistir.

Volkaniklastik istifler kaldera i¢i ve g¢evresinde iyi korunmus durumdadir. Volkanin dogu
kenarinda, biyilk bir andezitik patlama (> 3 km?®) sonucunda, yari karasal bir ortamda,
yiiksek-oranli parcacik yiiklii piroklastik yogunluk akislarmi meydana getirerek kismen
genis yayilimli Yamanlar ignimbiriti ¢okelmistir. Ignimbirit, genel olarak kalin (<130 m),
proksimal ve medyal fasiyeslerde, yanal ve dikey olarak masif lapilli tiife ge¢is gosteren
litik bakimindan zengin bresler ile ¢ok kalin masif-breslerden olusmaktadir. Yamanlar
ignimbiriti andezitik/dasitik magma ile su alt1 krater ortaminda ve sig-seviyedeki akifer su
arasindaki etkilesim sonucunda gelismis, giiclii freatomagmatik piiskiiriimlerinin kayitlarini
sunar. Patlama dinamiklerini anlamak i¢in igsel sedimanter yapi, tane boyu, boylanma
ve bilesenlere dayali jenetik olmayan litofasiyesler tanimlanmistir. Yamanlar ignimbiriti
tabakali lapilli tif (sLT), yayilimli-tabakali lapilli tiif (dbLT), masif lapilli tif (mLT),
litikge zengin lapilli tiif (ImLT), ¢apraz tabakali lapilli tiif (xsLT) ve ignimbiritin proksimal
kesimlerinde masif konglomera (mAg) litofasiyeslerinden olusmaktadir. Tabakali lapilli tiif
(sLT) ve yanal devamlilik sunan iyi boylanma gosteren (mL, mLT vb.) litofasiyes 6zellikler,
akmtilarin kiitle ¢ekimsel ve dokiintii-baskin ug iiyeleri tipleri arasinda bir akinti sinirma
sahip olduguna isaret eder. Ayrica “mAg” olusturan patlamalar, hidrotermal akiskanlarin
genlesmesi ile iliskili patlamalara neden olan, basing ferahlamasina ugramis-magma odasi
icine niifus eden bu yliksek seviyedeki hidrotermal sistemlerin gelismesi sonucunda olugsmus
olabilir. Genis yayilimli piroklastik yogunluk akiglar1 (PDC) ve bunlarin ¢okelleri kaldera-
olusturan piiskiirmelerle iligkilidir. Sonug olarak, sedimantolojik ve volkanolojik veriler bir
cokiintli alanina sahip Yamanlar volkaninin bir kaldera volkani oldugunu gdstermektedir.
Ignimbiritlere ait litofasiyes ozellikler, kaldera tabaninda volkanotektonik faylanmaya
neden olarak piiskiirmeler sirasinda, genis 6l¢ekte bir kaldera ¢okiisiiniin meydana geldigini
gostermektedir. Freatomagmatik c¢okeller yari karasal bir ortami temsil ederler. Kaldera
¢Okiigiiniin ardindan kaldera igini su basmasi ve meydana gelen hidrovolkanik patlamalar,
freatomagmatik tiiflerin ¢cokelmesine sebep olmustur.
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ABSTRACT

Early-Middle Miocene Yamanlar volcano is just located north part of the city of Lzmir.
It poses a NE-SW-oriented 8% 11 km elliptical shape and has a 5.5%8.5 km in diameter
deformed-ring plain area of subsidence that displays a ~1030 m elevation. Yamanlar volcano
is a key area for understanding deformation of Miocene volcanoes in western Turkey because
of its progressive extensional tectonics. Structural analysis provides that this volcano
has undergone the incremental tectonic controls in western Turkey since Early Miocene.
Yamanlar volcano is deeply incised and particularly well exposed, revealing the caldera
floor and caldera fill, includes andesitic/dacitic domes, intrusive and highly-altered andesitic
tuff. Subsidence of the Yamanlar volcano accompanied by voluminous andesitic to dacitic
explosive eruptions that deposited a succession of intermediate in composition ignimbrites
intercalated with phreatomagmatic tuff.

Volcaniclastic succession is exceptionally well exposed both of inside and around the
Yamanlar volcano. At the eastern margin of the volcano, a large andesitic explosive eruption
(> 3 km’) generated a high-mass-flux pyroclastic density current (PDC) that flowed into
a subaqueous environment and deposited the partly-extensive Yamanlar ignimbrite. The
ignimbrite comprises a thick (<130 m), proximal-medial, lithic-rich breccias laterally and
upwards shifting into massive lapilli tuff, in turn, is overlain by massive-very thick breccias.
Yamanlar ignimbrite records a powerfully explosive phreatomagmatic eruption fuelled by
dacitic/andesitic magma that interacted with shallow-level aquifer water near the margin of
a large, partly flooded crater. Lithofacies are defined for understanding eruption dynamics
using non-genetic terminology, based upon internal sedimentary structure, grain size,
sorting and composition. The Yamanlar ignimbrite comprises stratified lapilli tuff (sLT),
diffuse-bedded lapilli tuff (dbLT), massive lapilli tuff (mLT), lithic-rich (ImLT) lapilli tuff,
cross-stratified lapilli tuff (xsLT) and massive agglomerates (mAg) in proximal parts of the
ignimbrite. Lithofacies intergradational between stratified (sLT) and laterally continous, well
sorted layers (e.g. mL, mLT) indicate that the currents had flow boundary zones gradational
between tractional and direct fallout-dominated end-member types. Some eruptions of mAg
may be occurred when parts of a high level hydrothermal system collapse into a depressurized
magma chamber, causing explosive expansion of hydrothermal fluids. Extensive PDC and
its deposits are associated with the caldera-related eruptions. Hence, sedimentologic and
volcanologic records indicate a caldera volcano of the Yamanlar volcano involving ring-
plain area. The ignimbrite architecture records widespread caldera subsidence during the
eruption, involving volcanotectonic faulting of the caldera floor. Phreatomagmatic exposures
record a subaqueous setting. Following caldera collapse, flooding of the caldera was
associated with deposition of phreatomagmatic tuff as a result of hydrovolcanic eruptions.
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