Geophysical Research Abstracts, Vol. 9, 01347, 2007 ‘x
SRef-1D: 1607-7962/gra/EGU2007-A-01347 GG

© European Geosciences Union 2007

Cr-PGE mineralizations and Os-isotope signatures of
chromitites in the Kahramanmaras ophiolitic complex,
Southeastern Turkey

I. Uysal (1), F. Zaccarini (2), G. Garuti (3), T. Meisel (4), H. J. Bernhardt (5), M.
Tarkian (6), M. B. Sadiklar (1)

(1) Department of Geological Engineering, Karadeniz Technical University, Turkey, (2)
Andalusian Institute of Earth Sciences, University of Granada, Spain, (3) Department of Earth
Sciences, University of Modena and Reggio Emilia, Italy, (4) Deptartment of General and
Analytical Chemistry, University of Leoben, Austria, (5) Institute of Geology, Mineralogy and
Geophysic, University of Bochum, Germany, (6) Institute of Mineralogy and Petrology,
University of Hamburg, Germany (iuysal@ktu.edu.tr / Fax: +90 462 3257405)

More than 2000 deposits of podiform-type chromitites are known in Turkey; thereby
this country can be grouped among the world’s richest areas for the chromium re-
covery. Podiform-type chromitites have been recognized as a potential source for
platinum-group elements (PGE) recovery. Despite of this great economic interest, few
data are available in literature concerning the chromite composition, as well as PGE
mineralogy and geochemistry of Turkish chromitites (Uysal et al. 2005, 2006). In this
abstract we present the results of a mineralogical and geochemical investigation of
the Kahramanmaras chromitites, located in southeastern Turkey. As the majority of
the other Turkish chromitites, the Kahramanmaras chromitites are hosted in the man-
tle sequence of Cretaceous ophiolitic complexes that are considered the remnants of
the Tethyan Ocean. According to the last geodynamic interpretations, all the Turkish
ophiolites formed in supra-subduction zone (SSZ) setting (Parlak et al. 1996, 2002;
Uysal et al. 2005, 2006).

The Kahramanmarag chromitites form small deposits and display massive, nodu-
lar, disseminated and rarely banded textures. The chromitite bodies are always sur-
rounded by dunite envelopes in mantle tectonite. They are chromium-riglo{QCip

to 60.01 wt%) and have low titanium content (Li@ss than 0.18 wt%). Their to-

tal PGE content is low and varies from 28 to 541 ppb. They display an enrichment



in Ru+Os+Ir over Rh+Pt+Pd and, as consequence, a negative slope of the chondrite-
normalized patterns, although some chromitites are slightly enriched in Pt. Consistent
with these geochemical data, several Ru-Os-Ir minerals have been found in the Kahra-
manmaras chromitites (laurite, iridium, irarsite) accompanied by minor hollingwor-
thite and unidentified Ir-Pt-Rh-Fe-Cu sulfides. The Platinum group minerals (PGM)
are very small in size (generally less than 10 microns) and they occur as single or
polyphasic grains, in association with clinopyroxene, amphibole, base metals sulfides
and other PGM. They are located in fresh chromite, along cracks of chromite filled
with chlorite and in the matrix of serpentine. Despite of their association with altered
silicates, on the basis of their composition, shape and chemical zoning, most of the
Kahramanmaras PGMs are considered to have formed at high temperature, prior or
concomitantly with the crystallization of the host chromite.

The '870s/'%80s isotopic composition of the chromitite samples from Kahraman-
maras are in general superchondritic which means that tRe@s/%80s is higher

than what could be expected from an average mantle composition. Since the Re/Os
ratios of the chromitites are relatively high, the radiogenic ingrowth through time can-
not be neglected. Although the measurement uncertainty’@fs/ %8 Os determined

via ICP-QMS (quadrupol ICPMS) is about 1%, it is possible to calculate a psetdo
isochron with an age of about 1 Ga which is much higher than what could be ex-
pected. The initial isotopic composition of the samples calculated from this regression
(*870s/®80s; = 0.12864 0.0017) is consistent with a Mesozoic or even younger
chondritic or primitive mantle composition. Hence increased Re/Os ratios and this er-
rorchron age point to a mixing of Os from the upper mantle with Os from a source
characterized through a more radiogenic signature. Such a source could be fluids orig-
inating in the SSZ region of the upper mantle (Brandon et al. 1996).

The present investigation shows that chromite composition, PGE distribution and min-
eralogy of the Kahramanmaras chromitites are similar to those hosted in the mantle
sequence of SSZ ophiolites world-wide, thus confirming that they formed in this geo-
dynamic setting. Due to the small size of PGM and low PGE concentration, and the
absence of Pt and Pd minerals, the Kahramanmaras chromitites represent only a future
potential target for PGE recovery.
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