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Zirkon (ZrSiO,) minerali, yerbilimlerinde uygulanan nadir toprak element ve izotop
analiz ¢aligmalarinda ayricalikli bir dneme sahiptir. Bu mineralin ender inorganik matriksi
igerisinde durayli kalabilen agir element radyoaktivitesi ve bunlarin yavru-tiriinlerinin mikro-
analizler ile ortaya ¢ikarilmasi, yeryuvarinin kompleks evrimin anlagilmasina katkisi oldukg¢a
biiyiiktiir. Yogunlukla kitasal kabuk kayalarmin i¢inde yer alan zirkon mineralinin yaygin
olarak silisik eriyiklerde kristalizasyon ge¢irdigi deneysel ¢aligmalarda kabul edilmektedir.
Ancak son birkag yildir yapilan baz1 ¢aligmalarda, mantodan tliremis zirkonlarin varligina da
isaret edilmektedir (Or, Siebel et al., 2009). Bu calismada, tist manto (Almanya, Siebel et al.,
2009) ve alt-orta kabuktan (Tiirkiye, Hasozbek et al., 2010) tiiremis zirkonlarin, Senkrotron
Gelismis Foton Kaynag1 (Argonne Ulusal Laboratuvari, ABD) biinyesinde, 2-IDE SR-XRF
1s1n sektoriinde, ¢oklu element karakterizasyon galismasi yapilmistir.

flgili zirkonlardan yiiksek hassasiyetli (5-10 um) goklu-element haritalamasi, hizalanmis ve
lineer polarize senkrotron radyasyon teknigi (10-17 keV) ile elde edilmistir. Bu teknigin
en O6nemli avantaji, tamamiyla minerale zarar vermemesidir. Zirkonlardan tercih edilmis
iz ve nadir toprak element haritalamalar1 yardimiyla, zirkonlardaki belli kesitler boyunca
gozlenen zonlanmalara ve bunlara yol acan biiylime evrimi izlerine ve kristalizasyon
dinamigine bagl faktorler ortaya gikarilabilinmektedir. Ayrica ileri asamalarda, element
dagilim1 ve konsantrasyonundaki ani degisimlerin yol ag¢tig1 mikron dlgekli inkliizyon ve/
veya farkli yapilar da saptanabilmektedir. Eger bu tiir uygulamlar genis 6rnek araliklarinda
uygulanabilir, bu teknikle gerceklestirilen element haritalamalar1 pum-6l¢ekli inkliizyon
kalitatif saptamalarda diger yontemlerle karsilastirilabilirse (6r, ICP-MS LA, SHRIMP,
SIMS), yeni, etkili ve hizli bir analitik yontem olarak bu alanda hizmet edebilecektir. Bu
calismada, kabuk ve manto zirkonlarmin SR-XRF metoduyla elde edilmis 2-D element
haritalamalar1 1s181nda, gorece hizli ve zirkonlarin olaganiistii jeokronolojik ve jeokimyasal
izlerini tanimlayabilecek yeni bir analitik yontemin 6nemi vurgulanmaktadir.
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ABSTRACT

Zircon (ZrSi0)) is a mineral of singular importance in the geosciences in terms of REE
and isotope studies. Zircon microanalysis has greatly contributed to our understanding of
key events in earth’s complex evolution as certain radioactive heavy elements and their
daughter products are well-preserved within the exceptionally stable inorganic matrix
of the mineral. The ubiquity of zircon in many continental crustal rocks agrees with the
experimentally calibrated prevalence for zircon crystallization in silicic melts, but in the last
few years several studies have indicated the existence of mantle-derived zircon (e.g., Siebel
et al., 2009). Zircons enriched from different parts of the upper mantle to middle-lower crust
from Turkey (Hasozbek et al., 2010) and Germany (Siebel et al., 2009) are currently being
characterized in this study using SR-XRF mapping carried out at beamline 2-IDE at the
Advanced Photon Source synchrotron facility (Argonne National Laboratory, USA).

High-resolution (5-10 um) multi-elemental maps from related zircons were obtained with
collimated and linearly polarized synchrotron radiation (10 to 17 keV). This technique has the
advantage of being a completely non-destructive. Elemental maps of selected trace and rare-
earth elements for cross-sectioned zircons reveal a zonation related distribution, which may
be used to reveal factors affecting the growth history and dynamics of the crystal formation.
Further, abrupt changes in elemental distribution or concentration were found to correspond
to fractures, imperfections or inclusions within the zircon crystal. If such observations are
found to be applicable for a wide range of samples, elemental mapping with this technique
may serve as an important qualitative diagnostic to locating um-inclusions that may be
challenging to identify using other techniques (e.g., ICP-MS LA, SHRIMP, SIMS) Through
these preliminary elemental 2-D mapping studies of crustal and mantle zircons using SR-
XRF methods, we aim to highlight a relatively quick and promising analytical method that
may be used to improve the interpretation of zircon's tremendous geochronological and
geochemical record.
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