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Piroklastik akislarin akis dinamikleri ve mekanizmalar1 hakkindaki birgok bilgi bu akislarin
depolamis olduklar1 ¢okellerin incelenmesi sonucunda elde edilmektedir. Ignimbrit
cokellerinin kaynak bolgelerinin tayin edilmesinde yakin ge¢gmise kadar pomza ve litik gibi
akis bilesenlerinin yonelimleri kullanilmistir. Son zamanlarda ignimbritlerin akis yonlerinin
ve kaynaklarmin tespit edilmesinde manyetik hassasiyet anizotropisi (AMS) yontemi yaygin
bicimde kullanilmaktadir. Bir ¢ok mineralin bireysel taneleri manyetik olarak anizotropik
olduklarindan dolay1r manyetik anizotropi petrofabrik bir ara¢ olarak kullanilmaktadir.
Manyetik olarak anizotropik olan mineraller baslica kristalografi ve/veya tane sekli
tarafindan belirlenen belli oryantasyonlarda kolayca manyetize olurlar. Piroklastik yogunluk
akintilarinda (ignimbritlerde) tasinan uzun eksenli taneler akis hareketi ile beraber ve diger
tanelerle ve zeminle etkilesimlerinden dolay1 belli bir yonde dizilebilirler. Genellikle uzun
eksenlerinin akig yoniinde dizilmelerinden yola ¢ikarak ve ¢ok domenli manyetik minerallerin
de manyetik hassasiyetlerinin uzun eksenleri yontinde maksimum degerde olacagi
varsayildigindan, AMS yontemi ile elde edilen maksimum hassasiyet yonii akis yonii olarak
kabul edilmistir. Ancak bu kosul ne yazik ki her zaman bdyle olmamaktadir. Baskin bigimde
tek domenli manyetik tane iceren ignimbrit drneklerinde yapilan AMS 6l¢iimleri sonucunda
akis yoniine dik hassasiyet yonleri saptanmistir. Ciinkii tek domenli manyetik tanelerin (¢ap1
< 1um) maksimum hassasiyetleri uzun eksenlerine diktir. Cok domenli manyetik mineralin
baskin oldugu drneklerde dahi yapilan AMS o6l¢iimleri sonucu ortaya konan akis yonleri
literatiirde ¢okca tartigilmaktadir. Kayag icerisinde biyotit gibi paramanyetik minerallerin
de bulunmasi1 AMS &lgiimlerini yorumlamay: iyice zorlastirmaktadir. Ignimbritlerdeki
AMS fabriginin fiziksel kaynagi halen anlasilamanustir. Ignimbrit ¢okellerinin yerlesme
sicakliklari, pekisme-kaynaklanma dereceleri ve depolanma sonrasi soguma sirasinda
meydana gelen alterasyonlarin manyetik 6zelliklerde farkliliklar yarattigi goriilmistiir. Bu
nedenle AMS 6l¢iimlerini yorumlamak ciddi bir uzmanlik, diger laboratuvar olgiimlerini
ve arazi gozlemlerini gerektirmektedir. Bu ¢alisma kapsaminda, manyetik hassasiyetlerini
kullanarak minerallerin uzun eksenlerinin yonelimini tayin etme yolu olan AMS ye alternatif
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olarak, kayag icerisindeki manyetik olsun olmasin uzun ekseni olan tiim minerallerin
yonelimlerini direk (dolaysiz) dlgen bir yontem kullanilmistir. Kullanilan yontem yiiksek
cozliniirliilikte x-151mlar1 tomografisi olup drneklerin i¢ ve dig kisimlarmi goriintiilemeyi
ve x-1ginlart ¢izgisel zayiflatma (ateniiasyon) katsayilari ile kaya¢ bilesenlerini (cam,
gozenek, mineral) ayirt etmeyi igermektedir. Her bir mineral elektron yogunlugu, etkili atom
sayisi ve gelen x-1inin enerjisine bagl olarak farkli renk tonlarinda goriintiilenmekte ve
diger bilesenlerden kolayca ayirt edilip incelenebilmektedir. AMS 6l¢limleri sonunda ayni
ornekler tomografi ile goriintiilenmis ve drnek i¢erisindeki baskin yonelim ortaya konmustur.
Uc boyutlu yiiksek hassasiyette goriintiileme yolu olan mikro-tomografi ile bilesenlerin
tane boyu analizleri ve sekil analizleri de yapilabilmekte, AMS o6l¢limlerine etki eden tek
domenli minerallerin varlig1 ortaya konabilmektir. Bunun yaninda yabanci kayag pargasi
gibi bilesenlerin igerisinde kapanim halinde bulunan ve serbest olmayan ve akis esnasinda
herhangi bir yonelim de gosteremeyecek olan mineraller tespit edilip ihmal edilebilmekte
ve bunlarin AMS o6l¢iimlerine koyduklar: negatif katkilar aciklanabilmektedir. Kayaca ait
manyetik 6zellikler gibi 6zelliklerden etkilenmeden dolaysiz yolla uzun eksen ydnelimini
6lgen tomografinin AMS yaninda akis yoniinii belirlemede daha giivenilir olacagi elde edilen
ilk bulgular sonucunda diisiiniilmektedir. Bu ¢alismada uzun soluklu bir ¢alismanin ilk
bulgular1 paylasilacaktir.
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ABSTRACT

Most of knowledge of the flow dynamics and mechanisms of pyroclastic flows comes from
examination of their deposits. Until recent date, orientations of flow components such as
pumice and lithics were used in order to estimate the vent positions for ignimbrite deposits.
Recently, anisotropy of magnetic susceptibility (AMS) is widely used for determination of
flow directions and source positions of ignimbrites. Owing to the fact that individual grains of
most minerals are magnetically anisotropic, magnetic anisotropy works as a petrofabric tool.
Magnetically anisotropic minerals magnetize in certain directions which are governed by
primarily by crystallography and/or grain shape. Elongate fragments carried in a pyroclastic
density current (ignimbrite) may become aligned by the current motion and by interactions
with other grains as well as with the substrate. By accepting that the orientation of long axis are
parallel to the flow direction and by assuming that the multi domain magnetic minerals have
maximum susceptibilities parallel to their long axis, the maximum susceptibility orientations
determined by AMS were accepted as the flow directions. However, this condition is not always
in this way, unfortunately. Maximum susceptibility orientations perpendicular to the flow axis
were determined from AMS measurements from ignimbrite samples having dominantly single
domain magnetic minerals. Because the maximum susceptibility orientations of single domain
magnetic grains (diameter < 1um) are perpendicular to their long-axes. AMS results from
samples having dominantly multi domain magnetic particles are already controversial. The
occurence of paramagnetic minerals such as biotite in rocks complicates the interpretation
of AMS results. The physical origin of the AMS fabric in ignimbrites remains still enigmatic.
The emplacement temperatures, lithification and welding degrees, and alteration occurred
during cooling after emplacements operate to change the magnetic properties. Consequently,
interpretation of AMS results needs specialization, additional laboratory measurements and
field observations. In this study, as an alternative method for AMS which uses the maximum
susceptibilities to determine the long axis orientation of magnetic minerals, a new method
which directly measures the orientations of long axes of magnetic or non-magnetic minerals
in a rock is used. New method is high resolution x-ray tomography which image the interior
and exterior of samples and distinguish their components (glass, pores, minerals) using their
x-ray attenuation coefficients. Each mineral is imaged in different gray scales according to
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its electron density, and the effective atomic number, and the energy incoming X-ray beam
and easily distinguished from other components for analysis. After AMS measurements same
samples were imaged by tomography and the dominant orientation were determined. The
grain size analysis and shape analysis of components were also performed by tomography
which is a three dimensional imaging tool at high sensitivity and the effect of single domain
magnetic minerals in AMS measurements were introduced. Furthermore, fixed magnetic
minerals which cannot align during flow in components such as a lithic clast were determined
and omitted and their negative contributions on AMS measurements were introduced.
Tomography which is unaffected from some properties in rocks such as magnetism and
directly measures the orientations of aligned minerals is assumed to be a more reliable
method according to AMS in determination of flow directions after preliminary results. Here,
we present our preliminary results which belong to a long-running study.
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