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Ofiyolitik peridotitler, farkl: siire¢ler boyunca meydana gelen kismi erime, ergiyik ayrilimi ve
ergiyik-kaya etkilesimi olaylarinin bir sonucu olarak degisen oranlarda tiiketilmis ilksel man-
tonun kalintilarini temsil ederler. S6z konusu peridotitler, farkli derecelerde ve 6l¢ekte oldukga
genis bilesimsel-jeokimyasal heterojenlikler sunmakta olup, tiim kaya uyumsuz element ige-
rikleri ve mineral kimyalar1 s1g manto derinliklerindeki basit kismi ergime siiregleri ile uyum-
suzdur. Bu jeokimyasal 6zellikler, farkli tektonik ortamlara ait yayilma merkezlerinin altindaki
manto litosferiyle yiikselen ergiyikler-ugucular arasindaki metazomatik siireclerin bir sonucu-
dur. Bu sunumda, (1) yitimin baglangi¢ evrelerinde okyanusal litosferin (ofiyolitlerin) ergiyik
evrimi ve magmatik siiregler ve (2) ofiyolitik kromititler-peridotitler biinyesinde kapanimlar
seklinde gozlenen mikroelmaslar, ultra yiiksek basing (UHP) mineralleri ve kabuksal malzeme
olugsumlari tizerinde durulacaktir. Yitim zonu (SSZ) ofiyolitlerinde goriilen kabuksal ve manto
kaya birimleri, ofiyolitik magmalarin kaynagi olan mantonun ilerleyen ergime-tiiketilme-zen-
ginlesme olaylarina maruz kaldigini ve bu olaylarin ergiyik bilesimini ve kalint1 peridotitlerin
mineralojik ve kimyasal bilesimlerini dnemli 6l¢iide degistirdigini gosterir. Okyanus i¢i yiti-
min baslangig siirecleri ile iliskili ergiyik olusumlarinda mafik volkanizma genellikle, yaglidan
gence dogru, normal okyanus ortasi sirt1 bazaltlart (N-MORB), ortag-Ti bazaltlart (MTB), ada
yay1 toleyitik bazaltlar1 (IATB) ve boninitik kayalari tiretir. Bu farkli kaya tiirleri, zaman ice-
risinde farkli kismi ergime derecelerine maruz kalmig ve yiten okyanusal kabuk tiirevli ugucu
ve akigkanlarla evrimlesmis farkli derecelerde tiiketilmis peridotitlerden itibaren olusurlar. Bu
sunumda, farkli ofiyolitlerden drnekler dikkate alinarak, ofiyolitik magmalarin evrimi i¢in iyi
belirlenmis bir mekansal-zamansal model olusturan, yayonii tektonik ortaminda yitim karak-
terli okyanusal kabuk olusumu i¢in gercekei bir petrojenetik model verilecektir.

Ofiyolitik peridotitler ve bunlarla iliskili kromititler igerisindeki mikroelmaslar, ultra yiiksek
basing mineralleri ve oldukca diisiik oksitlenme kosullarini yansitan nabit mineral olusumlari,
okyanusal litosferin olusumu sirasinda kabuk ve manto malzemesinin derin kdkenli dongii-
siine isaret etmektedir. Hernekadar bu ¢aligma kapsaminda incelenmis olan elmas kristalleri
farkli yasl ve farkli cografik bdlgelerden (Arnavutluk, Cin, Rusya, Tibet ve Tiirkiye) elde
edilmis olsa da, s6z konusu elmas kristalleri morfolojileri, karbon izotop degerleri ve mineral
kapanimlari bakimindan benzerlikler sunmaktadir. Buna karsilik, kimberlit ve oldukga yiiksek
basing metamorfik kusaklarindaki elmas olusumlaria gore yukarida bahsedilen 6zellikler ba-
kimindan oldukga biiyiik farkliliklar sunmaktadir. Bu bulgular, elmas olugumlart i¢in oldukg¢a
yeni bir jeolojik ortama isaret etmekte olup, ayn1 zamanda eski okyanusal litosferin (ofiyolit-
ler) olusumu i¢in oldukga kabul géren bazi modellerin yeniden sorgulanmasi gerektigini orta-
ya koymustur. Bununla birlikte s6z konusu bulgular, kiiresel karbon dongiisii, manto konvek-
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siyon modelleri, manto heterojenliginin derecesi ve mantonun farkli seviyelerindeki akiskan
fazlarm dogast hakkinda da 6nemli veriler sunmaktadir. Tahmini basing-sicaklik kosullari,
mikroelmaslarin ve oldukga yiiksek basing minerallerinin kromit kristalleri biinyesinde olu-
sumlarinin, 350-660 km’lik derinliklerde, oldukea diisiik oksitleyici kosullarin hakim oldugu
manto gecis bolgesinde gergeklestigini gostermektedir. Mikroelmas ve kabuksal minerallerin
olusumu i¢in gerekli olan karbon, yitim siireglerinde yiizeysel malzemelerin mantonun derin
kisimlarina gogii ile saglanmaktadir. Ultra yiiksek basing mineralleri ve elmas kapanimlari
iceren peridotitler, yiten levhanin gerilemesi (slab rollback) siireglerine bagli kanal akimlari
veya super manto sorguclarinin etkisiyle astenosferin s1ig manto derinliklerine yilikselmesi ile
iligkili olarak tasmirlar. Okyanusal agilma zonlar altindaki astenosferin basing ferahlamasina
bagli ergimesi ve bununla iligkili olarak manto kamasinda ugucularin etkili oldugu ergime,
ofiyolitler ile iligkili iist manto peridotitleri biinyesindeki geg-evre podiform kromititlerinin
olusumunu saglar. Ofiyolitler ve giincel okyanusal litosfer muhtemelen 6nemli miktarda elmas
barindiran peridotitler ve kromititler igermekte olup bu durum, okyanusal mantonunun genel
bir 6zelligi olarak Kabul edilebilir. Eger 6yleyse, okyanusal mantonun, su ana kadar distiniil-
diigiinden ¢ok daha fazla karbon haznesine sahip oldugu sdylenebilir.

Anahtar Kelimeler: Ofiyolitlerde mikroelmaslar; manto gec¢is zonu; yitim baslangi¢ evresi,
levha gerilemesi; manto dongiisii; ofiyolitik kromititler; siiper manto sorguglari; ofiyolit pet-
rojenezi.
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ABSTRACT

Ophiolitic peridotites represent variously depleted residues of the primitive mantle after mul-
tiple episodes of partial melting, melt extraction and melt—rock interactions. They display a
wide range of compositional-geochemical heterogeneities at different scales, and their in-
compatible bulk rock compositions and mineral chemistries are commonly inconsistent with
simple crystal line of descent in concert with the liquid line of descent for a parental melt that
evolved via fractional crystallization, and with their evolution through simple partial melting
processes at shallow mantle depths. These geochemical characteristics are the manifestations
of metasomatic processes between the mantle lithosphere and ascending melts—fluids beneath
spreading centers in various tectonic settings. In this presentation, I will concentrate on: (1)
the melt evolution—magmatic construction of oceanic lithosphere (ophiolites) in subduction
initiation stages, and (2) the occurrence of microdiamonds, ultrahigh pressure (UHP) mi-
nerals and crustal material as inclusions in ophiolitic chromitites—peridotites. Crustal and
mantle rock units exposed in suprasubduction zone (SSZ) ophiolites show that the mantle
melt sources of ophiolitic magmas undergo progressive melting—depletion—enrichment events,
constantly modifying the melt compositions and the mineralogical-chemical makeup of resi-
dual peridotites. In subduction initiation related melt evolution, mafic volcanism commonly
produces, from the oldest to the youngest: normal mid-ocean ridge basalts (N-MORB), medi-
um—=Ti basalts (MTB), island arc tholeiitic basalts (IATB), and boninitic lavas. These different
lava types originate from variously depleted peridotite types, which undergo different degrees
of partial melting through time in continually evolved fluid-flux and slab dynamics conditions.
I will present several case studies from different ophiolites that establish a well-constrained
spatial-temporal model for the evolution of ophiolitic magmas, providing a realistic petroge-
netic template for SSZ oceanic crust formation in a forearc setting.

Occurrences of microdiamonds, UHP minerals, highly reduced native elements, and crustal
minerals as inclusions in ophiolitic peridotites and associated chromitites indicate deep re-
cycling of crustal and mantle material during the formation of oceanic lithosphere. Although
our investigated diamonds come from ophiolites with different ages and geographic locations
(Albania, China, Russia, Tibet & Turkey), they show many similarities in their morphology,
carbon isotopes and mineral inclusions. However, they are distinctly different in all these res-
pects from diamonds obtained from kimberlites and UHP metamorphic belts. These findings
indicate a completely new geological environment for diamond formation, pose major ques-
tions about the validity of some of the widely—accepted models for the formation of ancient
oceanic lithosphere (ophiolites), and have significant implications about the global carbon
cycle, mantle convection models, scales of mantle heterogeneities, and role—nature of fluid
phases at different levels of the mantle. Estimated P-T conditions suggest that generation and
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incorporation of microdiamonds and UHP minerals into chromite grains occurs at depths of
350-660 km in highly reducing conditions of the mantle transition zone (MTZ). Carbon for
microdiamonds and crustal minerals are derived from subduction—driven recycling of surface
material. Host peridotites with their UHP mineral and diamond inclusions are transported
into shallow mantle depths by asthenospheric upwelling, associated with either slab rollback
induced channel flow or superplumes. Decompression melting of transported mantle rocks
beneath oceanic spreading centers and their subsequent flux melting in mantle wedges result
in late-stage formation of podiform chromitites during the upper mantle petrogenesis of ophi-
olites. Ophiolites (and modern oceanic lithosphere, as well) appear to contain abundant dia-
mond-bearing peridotites and chromitites, suggesting that diamonds and UHP minerals may
be common features of oceanic mantle in general. If so, the oceanic mantle might be a more
significant carbon reservoir than ever thought.

Keywords: Microdiamonds in ophiolites; mantle transition zone, subduction initiation, slab

rollback; mantle recycling; ophiolitic chromitites, superplumes; ophiolite petrogenesis.
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