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Alpin-tip orojenik ofiyolitik masif olan Orhaneli ofiyolitik kompleksi Sakarya Zonu’nun bat1 kesiminde yer
almaktadir. Cogunlukla diinit ve ¢ok az oranlarda harzburjitten olusan birim, genisligi santimetreden onlarca
santimetreye kadar degisen klinopiroksenit damar/dayklar1 tarafindan kesilmistir. Bu ¢alisma kapsaminda, diinit ve
klinopiroksenitler, olusumlarindan sorumlu petrojenetik olaylarin ve olustuklar1 tektonik ortamin belirlenmesi amaciyla
tiim-kayag ana, iz ve siderofil element (HSE) igerikleri yani sira mineral bilesimleri agisindan da analiz edilmislerdir.

Diinitlerin oldukga tiiketilmis modal bilesimleri ve tiim-kayag¢ ana ve iz element igerikleri, ¢ogunlukla spinelin
duraylilik alani igerisinde kalan, oldukga yiiksek dereceli kismi ergime (35—40%) kalintis1 olduklarina isaret etmektedir.
Bazi diinit orneklerinin beklenmedik oranda yiiksek Ir-grup HSE (Os, Ir, Ru) igerikleri ve yiiksek c¢ekim alanli
elementler (HFSE) ile hafif nadir toprak elementler (HNTE) bakimindan zenginlesmeleri daha sonra sisteme dahil olan
ergiyiklerle etkilesimlerinden kaynaklanmaktadir. Bu ergiyiklerin olasi bilesimleri dunitlerin spinel ve klinopiroksen
kimyasindan ¢ikarilabilmektedir. Bu kapsamda diinitlerde baslica iki tiir spinel tanimlanabilmektedir. 1) Kismi ergime
kalintis1 olarak olusan ilksel spineller. Bunlar diisiik Cr# yani sira diisiik TiO, ve Cr,O; igerikleri ile karakteristik olup
spinel ayirim diyagramlarinda SSZ peridotit alanina diismektedirler. 2) Peridotit-ergiyik etkilesimi sirasinda ergiyikten
ayrilarak olusan spineller. Bunlar yukarida deginilen element icerikleri ve Cr# bakimindan ilksel spinellerden oldukg¢a
farklidirlar. Bularin Cr# ve TiO, igerikleri, boninit ve ada yayi toleyitleri gibi yitimin baslangi¢ sathalarinda olusan
ergiyiklerin spinel degerlerine ¢ok benzemektedir. Benzer bir sonug clinopiroksenitlerdeki spinellerin bilesimlerinden
de ¢ikarilabilmektedir. Hesaplanan denge sicakliklar1 ve oksijen fugasiteleri (fO,; Ballhaus ve dig., 1991) sirasiyla 703-
763 °C ve 0.17-1.67 ([1log FMQ) dir. Yiiksek fO,, drneklerin sulu akiskanlar ile metasomatizmasi ilgili olup, diinitlerin
yiiksek fO, kosullarinda yogun bir peridotit ve ergiyik etkilesim iirlinii olduklarin1 géstermektedir.

Peridotit 6rneklerinin diisiik denge sicakliklari, yiiksek fO, ve oldukea tiiketilmis karakterleri yan1 sira oldukga
zenginlesmis HNTE dagilimlari, sulu ergiyiklerin harzburgitlerin bulundugu bir ortama enjeksiyonu seklinde bir
olusumu Ongdrmektedir. Su, peridotitin katilasma sicakligmindiisiiriilmesi ig¢in gerekli oldugundan, yitim zonu
iizerindeki manto kamasi sulu ergiyiklerin gelebilecegi en uygun tektonik ortam durumundadir. flksel Orhaneli
peridotitlerinin bu sekildeki bir ergiyikle etkilesimi, oldukea tiiketilmis iiriinler olan diinit 6rneklerinde gézlenen HNTE
zenginlesmelerini kolaylikla ag¢iklayabilmektedir.

Anahtar Kelimeler: Yitim peridotitleri, dunit, mineral kimyasi, jeokimya, ergiyik-peridotit etkilesimi, Orhaneli
ofiyoliti, KB Tiirkiye.
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The mantle section of the Orhaneli ophiolitic complex is an Alpine-type orogenic peridotite massif that crop
out in the western region of the Sakarya Zone of Turkey. It is dominated by dunite and subordinate harzburgite cut by



veins/dykes of the clinopyroxenite ranging from centimetre to tens of centimetre in width. Within the context of this
study, whole-rock major, trace and highly siderophile element (HSE) concentrations as well as mineral compositions of
the dunites and clinopyroxenites were measured in order to determine the petrogenetic processes account for their final
whole-rock and mineralogical compositions and tectonic environment in which they formed.

Highly depleted modal and bulk-rock major and trace element compositions indicate that dunites are residues
after very high degrees (35—40%) of partial melting mostly in the spinel stability field. Unexpectedly high Ir-group HSE
(Os, Ir, Ru) concentrations of some of dunits and relative enrichments in HFSE and LREE are due to interaction with
later percolating melts. The likely compositions of these melts can be deduced from the spinel and clinopyroxene
compositions of dunites. Basically two types of spinel can be identified in dunites. 1) Primary spinels that formed as
residue of partial melting are characterized by low TiO, and Cr,O; concentrations and low Cr#, and plot in the field of
SSZ peridotite in the discrimination diagrams. 2) Secondary spinels that precipitated from percolating melts during the
peridotite-melt interaction are differed significantly from those of the primary spinels in terms of above stated element
contents and Cr#. They display Cr# and TiO, contents very close to those of melts formed during the early stages of
subduction such as boninites and island arc tholeiites. A similar conclusion on the composition of percolating melt can
also be drawn from the compositions of spinels from the clinopyroxenites. Calculated equilibrium temperatures and
oxygen fugacities (Ballhaus et al., 1991) are 703-763 °C, and 0.17-1.67 (Ulog FMQ), respectively. The high fO, seems
to be associated with aqueous-fluid related metasomatism in peridotite samples indicating that dunites are the product of
intense interaction between peridotite and melt under high oxygen fugacity condition.

Low equilibration temperature, high fO, calculated values and highly depleted character of the peridotite
samples, as well as LREE-enriched chondrite-normalized REE patterns, suggest the occurrence by injection of hydrous
melt into the host harzburgite. The presence of water would have been necessary to lower the solidus of the peridotite
and melting of orthopyroxene, therefore, the mantle wedge above the subduction zone is the most likely tectonic setting
where hydrous melt can be formed and percolate. Reaction of the Orhaneli peridotites with such a melt could easily
explain the observed LREE enrichment in the peridotite samples.
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