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Agr1 Dagi Tirkiye’nin en biiylik volkant olmasina ragmen oldukg¢a az calisilma yapilmustir.
Biiyiik Agr1 ve Kiigiik Agr1 olmak tizere iki biiyiik zirveden olusan bu volkan, dort ana evre ile
olusumunu tamamlamustir. Son evre’de iki volkanik piiskiirme gdzlenmektedir. ilk volkanik
puiskiirim triiniiniin ylizey alani ve hacmi 96 km? ve 3.2 km? olarak hesaplanmis olup daha
kii¢iik yiizey alani1 ve hacme sahip ikinci piiskiiriim 25 km? and 0.6 km? olarak hesaplanmustir.
Stratovolkanlarda 3 km? iistiinde bir hacimde bazaltik piiskiiriimiin meydana gelmesi sira dis
olmasina karsin, akici bazalt-tip piiskiiriimlerde bu durum oldukca sik bir sekilde gozlenir.
Cok biiyiik bazaltik piiskiirimler, genelde volkano-tektonik kuvvetler (kaldera ¢okmesi ve
grabenlesme) kontroliinde gerceklesir. Ancak Agr1 Dag1 volkani igin bu tip bir volkano-tek-
tonik kuvvet i¢in herhangi bir kanit yoktur. Bundan dolay1, bu bazaltik lavlarin sahip olduk-
lar1 nispeten biiyilk hacmin sebebini, baska yollarla agiklamaya ihtiya¢ duyulmaktadir. Bu
calismada, Agr1 Dag piiskiirimlerini besleyen magma kaynaginin hacmini hesaplamak igin
analitik bir yontem sunulmustur. 3.2 km?® hacme sahip lav akintisinin oldukga genis bir magma
rezervuarindan (~13,000 km?®) beslendigini, ancak 0.6 km® hacimli ikinci lav akintisinin daha
kiiciik efektif boyutlu ya da ~2000 km?® hacminde bir magma odasindan beslendigi sonucuna
ulastlmistir. “Efektif boyut” piiskiirim sirasindaki rezervuar katki oranina bagl degismekte-
dir. Gergeklestirilen calismalarda, daha biiyiik olan piiskiirim i¢in tiim rezervuarin magma
pompaladig1, ancak daha kiiciik piiskiiriim i¢in bir béliimiiniin (yaklasik rezervuarin 1/5 orani
kadar) buna katk: verdigi ortaya ¢ikarilmigtir. Her ne kadar sismik tomografi goriintiileri, Agr1
Dagi’nin altinda oldukg¢a derin bir magma rezervuarina (> 20-30 km) igaret etmis olsa da,
daha sonrasinda olusan kayaglardan elde edilen jeokimyasal veriler, 0.5 My once s1g (8-10 km
derinlikte) ve derin magma rezervuarlar1 arasinda bir magma karisiminin meydana geldigini
gostermektedir. Gergeklestirilen niimerik modelleme ¢alismalari, daha derin magma rezervu-
arlariin kenar kesimlerinden yanal olarak ilerleyen dayk intriizyonlarinin, karisima ugrayan
s1g magma odasina gore daha yiiksek oranda ilerledigi ve bu da ikinci piiskiiriim i¢in, rezervu-
arin kenar kesiminden itibaren gergeklesen boliimlenmeyi gostermektedir.
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ABSTRACT

Agri Dagi (Ararat), whilst being the tallest volcano in Turkey, is poorly understudied. Tvo
predominant peaks, Greater and Lesser Agri, make up the main edifice which has been built
during four main phases. The most recent phase consisted of two volcanic eruptions. The res-
pective surface area and volume of the first volcanic eruption were estimated at 96 km? and 3.2
km?, whereas those of second eruption were much smaller with the surface area and volume
estimated at 25 km? and 0.6 km®. It is unusual for stratovolcanoes to produce basaltic erupti-
ons of over 3 km®, although these and larger volumes are not uncommon in flood basalt-type
eruptions. Large basaltic eruptions from stratovolcanoes normally require volcano-tectonic
forcing (e.g. subsidence of collapse caldera and graben). However, there is no evidence for
such volcano-tectonic forcing, during the most recent eruptions at Agr:1 Dagi (Ararat), and the-
refore their comparatively large volume basaltic lavas need to be explained in a different way.
Here we present an analytical method for calculating the source volume needed to supply mag-
ma to the eruptions at Agri Dagi. We find that the lava flow of 3.2 km?® was likely fed by a very
large magma reservoir (~13,000 km?) while the second flow of 0.6 km® was fed by a reservoir
of a much smaller effective size, or ~2000 km?®. ‘Effective size’ depends on what fraction of the
reservoir participates in the eruption. We propose that entire reservoir supplied magma to the
larger eruption, but only one of its compartments (about 1/5 of the total volume of the reservo-
ir) supplied magma to the smaller eruption. Although seismic tomography indicates a magma
reservoir at great depths (>20-30 km) below the Agri Dagi volcano, geochemical constraints
on some of the later-formed rocks suggest an interaction between a shallow chamber (at 8-10
km depth) and the deep reservoir approximately 0.5 Ma. We provide numerical models whose
results indicate that dykes injected from the lateral margins of the deep-seated reservoir are
more likely to reach the surface directly rather than replenish the shallow magma chamber, su-
ggesting also that the compartment for the second eruption was at the margin of the reservoir.

Keywords: Magma chambers, magma reservoirs, volcano-tectonic, crustal stresses, numerical
models.
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