71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

ORHANELI VOLKANIK BOLGESINDE (KB TURKIYE) BiR
ARADA GOZLEMLENEN ASIDIiK VE BAZIiK LAVLARIN
KOKENI, EVRIMI VE YASI

Isil Nur Giiraslan?, Safak Altunkaynak®

ofstanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi, 34469 Maslak,
Istanbul, T tirkiye.

(guraslan@itu.edu.tr)
oz

Bu ¢alismada KB Anadolu’da Bursa ve Balikesir arasinda yer alan, Orhaneli volkanik alanin-
daki asidik ve bazik lavlara ait yeni K/Ar yas analizleri, ana-iz element jeokimyast ve Sr-Nd
izotop verileri sunulacaktir. inceleme alaninda yaygin olan felsik volkanizma riyolitik domlar,
lav akintilar1 ve piroklastik (ignimbirit ve dokiintii birimleri) kayaglar iiretmistir. Volkanik is-
tifin tabanini temsil eden piroklastik dokiintii ve akma (ignimbirit ve kiil-blok akintilari) iiriin-
leri Pliniyen-Subpliniyen tipi patlamalar ile geligmistir. Bunlarin iistiine gelen riyolitik domlar
ve lav akintilarinin dagilimlari, konumlari ve yapisal ¢alismalar bunlarin kabukta KKD-GGB
yonelimli kiriklar boyunca yiikseldigine isaret eder. Riyolitik domlarin olusumunun hemen
ardindan ya da az ¢ok es zamanli olarak bazaltik lavlar ve dayklar yerlesmistir. Bazalt, ba-
zaltik andezit ve bazaltik trakiandezitler ile temsil edilen mafik lavlar, Orhaneli bolgesindeki
volkanizmanin son tiriinleridir. K/Ar yontemi ile riyolitlerden elde edilen yaslar 19.4-19.0 My,
bazaltlardan elde edilen yaslar ise 18.7-17.5 My olarak saptanmugtir. Bu veriler bélgedeki ri-
yolitik ve bazaltik lavlarinin hem zamanda hem de mekanda ortakliklar sergiledigini goster-
mektedir.

Jeokimyasal agidan her iki grup da subalkalen karakterlidir ve biiyiik cogunlukla yiiksek-K’lu
kalk-alkalen niteliklidir. Bazalt (SiO, %50-54) ve riyolitlerin (SiO, %65-75) silika icerikle-
ri arasinda bosluk gozlenir. ilksel mantoya gore normalize edilmis iz element 6zelliklerine
gore, bu tirtinler biiyiik iyon yaricapl litofil elementler (LILE) ile hafif nadir toprak element-
ler (LREE) bakimindan olduk¢a zenginlesmislerdir. Zr, Nb ve Ta elementleri negatif anoma-
li gosterir. Olgiilen ¥St/*Sr degerleri, riyolitlerde 0.711-0.716, bazaltlarda ise 0.7067 olarak
saptanmigtir. “*Nd/**Nd orani riyolitler i¢in 0.5123-0.5124 arasinda degismekte, bazaltlarda
ise 0.5125 civarindadir. Bu degerler, dalma-batma kokenli magmalar icin yiiksek, kita kabugu
kokeni i¢in diistiktiir. Ana-iz element 6zellikleri ve izotop degerleri, bazalt ve bazaltik traki-
andezitleri olusturan magmanin daha 6nceki dalma-batma olaylari ile zenginlesmis litosferik
mantodan tiiredigini gostermektedir. Riyolitler ise yine benzer bilesimdeki magmanin silisik
kabugu 6ziimsemesi ve buna eslik eden fraksiyonel kristallenme (AFC) ile olusmustur. Bu ve-
riler zaman ve mekanda ortakliklar sergileyen kalk-alkalen nitelikli bazalt ve riyolitlerin olu-
sumunda, bimodal volkanizmadan ziyade, litosferik mantodan tiireyen magmanin kita kabugu
ile kirlenmesi ve fraksiyonel kristallenme siireglerinin rol oynadigini ortaya koymaktadir.
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ABSTRACT

This study presents new K/Ar ages, major-trace element geochemistry, Sr-Nd isotope data
from coexisting acidic and basic lavas of Orhaneli volcanic field which is situated between
Bursa and Balikesir cities in NW Anatolia (Turkey). Volcanic activity in the study area is domi-
nated by felsic volcanic rocks, including rhyolitic domes, lavas, pyroclastic rocks formed from
ignimbrites and airfall deposits produced by plinian-subplinian type explosions. The distrubi-
ton, location and structural specifications of rhyolitic domes and lavas overlying those rocks
show that these lavas are surfaced by fractures aligned in a NNE-SSW trend. Explosive phases
producing deposits and ignimbrites preceded the eruption of rhyolite domes and flows. Basal-
tic lava flows and dykes were emplaced almost coevally following the formation of rhyolitic
domes. Products of this stage are commonly basaltic, basaltic andesitic and basaltic trachyan-
desitic in composition representing last products of volcanism in Orhaneli area. K/Ar ages of
rhyolitic lavas are 19.4-19.0 Ma while basaltic lavas have an age of 18.7-17.5 Ma. These data
indicate that rhyolitic and basaltic lavas in the region are closely associated in space and time.

Geochemically, both groups are subalkaline and predominantly high-K calc-alkaline in com-
position. Basalts (SiO, 50-54%) and rhyolites (SiO, 65-75%) display a gap in silica concent-
rations. Trace element concentrations normalized by primitive mantle show an enrichment
in large ion lithophile elements (LILE) and light rare earth elements (LREE). Zr, Nb and Ta
elements show a negative anomaly. Measured ¥ Sr/*°Sr values are 0.7110-0.7116 for rhyolites,
and 0.7067 for basalts. "> Nd/***Nd ratios change between 0.5123-0.5124 for rhyolites while
basalts have a value near 0.5125. These values are high for magmas that are subduction origi-
nated and low for continental crustal origin. Major-trace element characteristics and isotope
values show that parental magmas of basalts, basaltic andesites and basaltic trachy-andesites
are generated from mantle that is pre-modified by subduction, whereas rhyolites have pro-
duced by the assimilation of silicic crust and accompanying fractional crystallization (AFC)
of mantle derived magmas. These data indicate that calc-alkaline basalt and rhyolite that is
associated in space and time is generated by the assimilation of lithosperhic mantle melts by
crustal components and fractional crystallization rather than bimodal volcanism.
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