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Afyon volkanik kompleksi (8—14 My) farkli evrelerde kabuk boyunca yiizeye yerlesen alkali
subvolkanik intriizifler, dayklar, lav ve piroklastik patlama tiriinleriyle olduk¢a iyi korunmus
bir volkanik sahadir. Afyon bolgesi subvolkanik intriizif kiitleleri ile iligkili dayklar tizerinde
gerceklestirilen bu ¢aligmada, magma rezervuarinin, pompalama dinamikleri, derinligi ve stres
iligkileri ile ilgili analitik ve niimerik modelleme sonuglari sunulmaktadir. Afyon giineyindeki
(Afyon-Efe-Tasoluk bolgesi) volkanizmanin erken evrelerini temsil eden fisiir tip lav ¢ikislari
ve dayklarin (14.75-12.2 My) ortalama K30°D dogrultuda, maksimum 16 metre kalinliga, 470
metre uzunlukta olduklar1 gézlenmistir. Bu kayaclar genelde iri sanidin kristalli (>13 cm) ve
trakitik bilesimler ile temsil edilmektedir. Gliney kesimde bulunan (Sandikli-Suhut-Balgik-
hisar bolgesi) dayklar (12.46—-8 My) ortalama K-G dogrultuda, maksimum 31 metre ve 1260
metre uzunlukta yiizeyde takip edilmekle beraber, kuzeydeki dayklara kiyasla daha kiigiik bo-
yutlarda (maksimum 2-3 c¢m) sanidin fenokristalleri icermektedir.

Niimerik ve modelleme ¢alismalar1 yapabilmek amaci ile her iki bélgede yiizlek veren dayk-
larin kalinlik ve uzunluklart dl¢iilmiistiir, ayrica Poisson’s, Young ve yogunluk degerleri he-
saplanmigtir. Analitik modelleme ¢aligmasinda ortalama ¢evre kayag¢ yogunlugu 2650 kg m?,
magma yogunlugu 2400 kg m, ortalama iist kabuk Young’s modiil degeri 5GPa ve Poisson
degeri ise 0.25 olarak kabul edilmistir. Yapilan hesaplamalara gore trakitik dayklarin 40-64
km bir derinlikteki magma rezervuarlar: tarafindan beslendigini ortaya koymaktadir. Kuzey-
deki dayklarin (Afyon-Efe-Tagoluk bdlgesi) giineydekilere gore (Sandikli-Suhut-Balgikhisar
bolgesi) daha si1g derinlikten itibaren magma’nin litosfer boyunca yiizeye ilerledigine isaret
etmektedir. Giineydeki dayklar ise daha yiiksek derinliklerden itibaren beslenmistir. Arazi ve-
rileri bolgedeki magmatizmaya ait ilk {iriinlerin (14—12 My) K30°D dogrultulu fay zonlarini,
sonraki tirtinlerin ise (12—8 My) K-G dogrultulu normal bilesenli fay zonlar1 boyunca yiizey-
lendigini gostermektedir. Analitik ve niimerik modelleme verileri de litosfer-astenosfer siniri
boyunca yerlesen bu magma rezervuarlarinin, yaklasik K-G dogrultulu bir dilim yirtilmasi so-
nucu gelisen litosferik deformasyonlar sonucu yiizeylendigini ortaya koymaktadir. Ayrica, bu
veriler, kuzeyden giineye magma rezervuar derinliginin, dilim yirtilmasinin ilerleme yodniine
paralel olarak artigini géstermektedir.
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ABSTRACT

The Afyon volcanic complex (8—14 My) is a well-preserved volcanic area involving subvol-
canic intrusive, lava and pyroclastic explosion products that settled throughout the crust at
different stages. Here, we present an analytical and numerical results on magma reservoir,
plumping dynamics, depth and stresson the intrusive bodies of the Afyon region. The dykes
with trachytic and lamproitic in character also indicate that they are emplaced throughout the
crust under the effect of different main stress directions due to different tectonic phases.Fissure
type lava flows and dykes (14.75—12.2 Ma), which represent the early stages of volcanism in
the south of Afyon (Afyon-Efe-Tasoluk region), were observed to be 470 meters in length with
a maximum of 16 meters in N30°E direction. The intrusions and lavas in this region are usually
represented by trachytes with mega crystals (>13 cm). The dykes (Sandikli-Suhut-Balgikhisar
region) located in the southern part (12.46—8 Ma) are observed on the surface in average N-S
direction, maximum 31 meters, 1260 meters long. The dykes are characterized by trachyte with
smaller crystals (2—-3 cm) than the northern part.

Analytical and numerical modelling studies were carried out using thicknesses and lengths of
the dykes in both regions and Poissons, Young's and density values. In this analytical model-
ling study, the mean perimeter rock mass density is 2650 kg m™, the magma density is 2400
kg m?, the average upper crust, Young's modulus value is 5 GPa and the Poisson’s value is
0.25. According to our calculations, trachytic dykes are fed by magma reservoirs at a depth
of 40-64 km. The results also indicate that the trachytic dykes (Afyon-Efe-Tasoluk region) in
the northern part of the southern section of the southern section (Sandikli-Suhut-Balgikhisar
region) injected from the shallower depth to the surface along the lithosphere from the shallow
depths. When taken together; all of our results indicate that the first phases (14—12 Ma) of the
magmatism in the region were exposed along the N30°E fault zone and the subsequent magma-
tism (12—8 Ma) along the N-S directional fault zones. Field studies, and analytical -numerical
modelling results show that these magma reservoirs, located along the boundary of the Lit-
hosphere-Asthenosphere, are eventually propagate to lithospheric deformations resulting from
a slab-tear in approximately N-S direction. Furthermore, this data shows that the depth of the
magma reservoir from north to south increases in parallel with the progress of slab-tearing.
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