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Caligma alan1 dogu Toros ofiyolit kusagi igerisinde yeralmaktadir. Bu c¢alismada Berit
Metaofiyolit Masifi (BMM) igerisinde bulunan kromitit yataklari incelenmistir. BMM’nin manto
tektonitleri serpantinize harzburjit, dunit ve lerzolitten olugmaktadir. Kromititlerin elektron mikroprob
analiz verileri 6rneklerin cogunlugunun yiiksek-Al’li kromitit olduklarina isaret etmekte olup, bunlarin Cr
# numaralar1 (100xCr/(Cr+Al)) 29-37 arasindadir. Geriye kalan 6rnekler yiiksek Cr’li kromititler olup, Cr
# numaralar1 60-70 arasindadir.

Tiim kayag¢ Platin Grubu Element (PGE) analiz verileri, BMM igindeki kromititlerin yaklagik
yarisinin PPGE (Pt, Pd, Rh)’lerce zenginlesmis olduklarina isaret etmekte olup, Pt icerikleri 10-1155 ppb
(Pt/Ir oranlar1 3-106) arasinda ve Pd igerikleri 3-2518 ppb arasindadir (Pd/Ir oranlar1 1-230). Bu degerler
simdiye kadar Tiirkiye kromititlerinde kaydedilen en yiiksek PPGE degerleri arasindadir. Orneklerin
geriye kalan1 IPGE (Ir, Ru)’lerce zenginlesme icermekte olup, Ru igerikleri 17-783 ppb ve Pd/Ir oranlar1
0.01-0.7 ve Pt/Ir oranlart 0.04-1.24 arasindadir. IPGE’ lerce zenginlesmis Ornekler mantoya gore
normalize edilmis kondrit diyagraminda negatif egim gostermektedirler. Buna karsin PPGE’lerce
zenginlesmis Ornekler ayni diyagramda podiform tip kromititler i¢in sira disi olan pozitif egim
gostermektedirler.

PPGE ve IPGE’lerce zenginlesmis drneklerin mikroskopik incelemeleri ve elektron mikroprob
analizleri bu kromititlerin, 6z sekilli taneler ve 10-20pum tane boyutunda inkliizyonlar halinde PGM’ler
icerdiklerini gostermektedir. IPGE’lerce zengin yiiksek-Cr’li kromititler igerisinde tutulan PGM’ler
kromit taneleri igerisindeki; laurit, irarsit, Ir-siilfid ve erlihmanit’e ait birincil inkliizyonlardan
olugsmaktadir. BMM nin PPGE’lerce zengin kromititleri igerisinde ¢ok fazli siilfit damlaciklari i¢inde ¢ok
kiiciik Pd-Pt telliirid fazlar1 (merenskit, monseyit) bulunmaktadir. Bu kromititlerdeki PGM’ler ¢ok yaygin
olarak pentlandit, kalkopirit daha az oranda pirit, pirotin, bornit ve nadiren altin gibi baz metal siilfit
mineralleri (<50 um) ile iligkilidir. PPGE’lerce zenginlesmis orneklerdeki kompozit siilfit-PGM fazlar
yiiksek-Al’li kromititler icerisinde tutulmaktadir. Berit kromititleri igerisindeki silikat inkliizyonlar:
olivin, kalsik amfibol (pargasit, edenit, tremolit), klinopiroksen (diyopsit) ve klorit’tir. Yiiksek Al-
kromititleri igerisinde, rutil minerallerinin kromit i¢inde inkliizyon halinde ve ayrica kromit taneleri
arasinda mevcut olduklari hem mikroskobik incelemeler hem de elektron mikroprob analizleri sonucunda
belirlenmistir. Berit kromititleri iginde en yaygin PGM’ler lauritler olup, tek basina ya da irarsit veya
erlihmanit ve silikat (klinopiroksen), Ni-siilfid ve bazen de Ru oksit ile polifazli inkliizyonlar
olusturmaktadir. Lauritlerin kimyasal formiilii Rug 64.0.88050.03-022110.03-0.1552- dir.



Berit kromititlerinin lauritleri genis aralikta Os-Ru’nun birbirinin yerini almasi, bazen
erlihmanitin varlig1 ve Os-Ir-Ru alagimlarinin yoklugu ile karakteristiktir. Bunlar kromititler icindeki
PGM cokelimi sirasinda yiiksek fS: kosullarinin hakim olduguna isaret etmektedir (Tarkian ve dig. 1991;
Tarkian ve dig. 1992; Garuti ve dig. 1999).

Berit’deki PGM parajenezi ve her iki tipteki kromititlerin kimyasal kompozisyonlarmdaki
farkliliklar1 g6zoniinde bulundururak bunlarin ana magmalarmin iki farkli kaynaktan beslendikleri
disiiniilmektedir. BMM’deki yiiksek—Cr’li kromititlerin uyumlu elementlerce tiiketilmis olmalar1 ve
hidrosilikat inkliizyonlarinin varlig1 bunlarin iist mantoda daha yiiksek kismi ergime dereceleri sonucunda
muhtemelen artik bir kaynagin ikinci saftha ergiyiklerinden olustuklarini diisiindiirmektedir. Bu kromititler
muhtemelen siilfirce daha doygun kosullarda daha verimli bir manto kaynagindan daha disiik
derecelerdeki kismi ergime ile olusmuslardir. Alternatif olarak Berit’deki Yiiksek-Al’li kromititlerin
goreceli olarak yiiksek MgO ve TiO, igerikleri ile karakteristik olmalari nedeniyle, bunlar fO,’nin artmasi
ve sicakligin (T) azalmasi sonucu veya Al ve Ti’ce zengin olan bir ana magmadan tiiremis olabilirler
(Econumou & Vacondios, 1995). Berit kromitititlerin farkli kimyasal kompozisyonlara sahip olmalar1
nedeniyle bunlarin yay-iizeri magmatizmasi (SSZ) ile iliskili olarak okyanusal litosferin metsomatizmasi
sonucu kismi ergime iglemleri ile (yiiksek Cr’li kromititler) ve sonradan yay ardi havzasi ortaminda ana
magma kompozisyonun degismesi sonucu (Al’ce zengin kromititler) her iki magmadan tiiremelerinin
miimkiin olabilecegi diisiiniilmektedir (Zhou ve dig, 1998).
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ABSTRACT

The study area is located in the eastern Tauride ophiolite belt of Turkey. Chromitite deposits e
hosted by the Berit Metaophiolite Massif (BMM) have been investigated in this study. The mantle
tectonites of the BMM comprise serpentinized harzburgites, dunites and lherzolites. Electron microprobe
analyses of the chromitites indicate that most of the samples are high-Al chromitites with Cr# numbers
(100xCr/(Cr+Al) )between 29 and 37. The remaining samples are high-Cr chromitites, with Cr# numbers
between 60-70.

Bulk platinum-group element (PGE) data indicate that almost half of the chromitites in the BMM
are enriched in PPGE, with Pt contents between 10-1155 ppb (Pt/Ir: 3-106) and Pd contents between 3-
2518 ppb (Pd/Ir ratios 1-230). These are among the highest reported PPGE values for Turkish
chromitites up to date. The remaining samples are enriched in the IPGE, with high Ru contents between
17-783 ppb and Pd/Ir ratios between 0.01-0.7 and Pt/Ir ratios between 0.04-1.24. The IPGE enriched
samples display negative slopes in mantle normalised chondrite element ratio plots whereas PPGE
enriched samples exhibit positive slopes in the same diagram, which is unusual for podiform type
chromitites.

Microscopic examination and electron microprobe analyses of the PPGE and IPGE- enriched
samples reveal platinum-group element minerals (PGM) as euhedral (10-15 um) inclusions in the
chromite grains. The PGM hosted by IPGE-rich high-Cr chromitites are primary inclusions of laurite,
irarsite, Ir sulphide and erlichmanite. Very small Pd-Pt telluride phases (merenskyite-moncheite) are
hosted by polyphase sulphide droplets in the PPGE-rich chromitites of BMM. In these chromitites, the
PGM are most commonly associated with base metal sulphide minerals (<50 pm) such as pentlandite,
chalcopyrite, and to a lesser extent pyrite, pyrrhotite, bornite and rarely gold. The composite sulphide-
PGM phases in the PPGE-enriched samples are hosted by high-Al chromitites. The silicate inclusions in
Berit chromites are olivine, calcic amphibole (pargasite, edenite, tremolite), clinopyroxene (diopside) and
chlorite. Both microscopic examination and electron microprobe analyses show that rutile occur as
inclusions in chromite and also between chromite grains in high Al-chromitites. The laurites are the most



abundant PGM in Berit chromitites forming single or polyphase inclusions with irarsite or erlichmanite
and silicate (clinopyroxene), Ni sulphide and occasionally Ru oxide. The chemical formula of laurites is
(Ru0.64.083080.03-0.22170.03.0.15)S>; thus, laurites are characterized by a wide range of Os-Ru substitution, the
occasional presence of erlichmanite and a lack of Os-Ir-Ru alloys. This indicates high fS. conditions
during the PGM precipitation in the chromitites (Tarkian et al. 1991; Tarkian et al. 1992; Garuti et al.
1999).

Due to the different chemical compositions of both chromitite and PGM at Berit, we suggest that
their parent melts were derived from two different magma sources. The presence of hydrosilicate
inclusions and the depletion of compatible elements in high-Cr chromitites of the BMM indicate that they
resulted from higher degrees of partial melting of the upper mantle, probably from second stage melting
of a residual source. The high-Al chromites probably were generated from lower degrees of partial
melting from a more fertile mantle source at more sulphur saturated conditions. Alternatively, because
the high—Al chromitites in Berit are characterized by relatively high MgO and TiO; contents, they may
have been produced by increasing fO, and decreasing temperature (T), or from a parental magma that
was rich in Al and Ti (Economou-Eliopoulos & Vacondios, 1995). The variable chemical compositions of
the Berit chromitites may be explained by magmas related to the supra-arc magmatism (SSZ) by partial
melting process due to metasomatism of oceanic lithosphere (high-Cr chromitites) and subsequently by
changing parent magma compositions (the high-Al chromitites) in a back arc basin environment (Zhou et
al. 1998).
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