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Listvenitler, diinyadaki farkli kenet kusaklarinda ve ofiyolitik
istiflerde yaygin olarak gézlenen, ultramafik kayaglarin CO: agisindan
zengin hidrotermal akigkanlarla metazomatik etkilesimleri sonucu
olusan 6zel kayag tiirleridir. Hem ofiyolitik kayaglarin petrolojik evrim
stireglerinin  izlenmesi hem de ekonomik  minerallesme
potansiyellerinin  anlasilmas:1 agisindan biiyiikk Onem tasirlar.
Listvenitlerin, o6zellikle metalik maden yataklariyla iligkisinin ele
alindig1 pek ¢ok ¢aligma bulunmasina ragmen, baskalagim siireglerinin
bu kayaglar iizerindeki mineralojik ve jeokimyasal etkilerine dair
caligmalar smirhdir. Bu calismada, Tokat ve Sivas illeri arasinda
yiizlek veren Izmir-Ankara-Erzincan (IAE) kenet kusagidaki y1gisim
karmagiklarinda bulunan metamorfik listvenitlerin mineralojik ve
jeokimyasal Ozellikleri incelenmistir. Camlibel (Tokat giineyi) ve
Kurtlapa (Sivas kuzeyi) bolgelerinde bulunan listvenit olusumlari, IAE
kenet kusaginda daha once rapor edilen diger listvenitlerden farkli
olarak, amfibolit ve mavisist fasiyesi kaya¢ topluluklariyla birlikte
gozlenmistir. Camlibel bolgesindeki listvenitler, magnezyumlu-
riyebekit bilesimli sodik amfibol mineralleri igermesiyle dikkat
cekmektedir. Ayrica, bu listvenitlere eslik eden kayaglardan elde
edilen verilerle birlikte, bolgedeki listvenitlerin mavisist fasiyesi
kosullarinda basgkalagima ugradigimi gostermektedir. Kurtlapa koyii
kuzeyindeki listvenitler ise kaba taneli, rekristalize, koyu gri ve kirmizi
benekli goriiniimleriyle ayirt edilmekte ve amfibolit fasiyesi
kosullarinda baskalasima ugramis kayaglarla birlikte bulunmaktadir.
Bu bulgular, incelenen listvenitlerin olusum kokenlerinin Tiirkiye’deki
diger listvenit olusumlariyla benzerlik gostermesine ragmen,
bagkalagim kosullar1 agisindan 6nemli farkliliklar tagidigmi ortaya
koymaktadir. Her iki bolgeden derlenen listvenit 6rneklerinin icerdigi
Cr-spinel minerallerinin bilesimsel ozellikleri, bu kayaglarin ilksel
formlarmm yitim zonu istii ortam kosullarinda gelisen ultramafik
kayaglar oldugunu gostermektedir. Listvenit 6rnekleri N-MORB’a
kiyasla iz ve nadir toprak elementlerince genel olarak tiiketilmis bir
icerige sahiptirler. Kondrite gore normalize edilmis nadir toprak
element desenlerinde ise, La elementindeki belirgin zenginlesmenin
yani sira, pozitif Eu ve negatif Ce anomalileri sergilemektedir. Bunun
yan sira yiiksek Cr ve Ni igerikleri, kayaglarin ultramafik kokenlerini
isaret etmekte, Sr, Ba ve Rb gibi biiyiik iyon yarigapli elementlerde
zenginlesme sunmaktadir. Bu element davranislari, listvenitlerin hem
ilksel kayaglar1 olan ultramafik kayaglarla hem de metazomatizma
stiregleriyle uyumlu bir sekilde gelistigini ortaya koymaktadir. Elde
edilen bulgular, listvenitlerin ¢ok asamali bir olusum siireci sonucunda
meydana geldigini isaret etmektedir. Bu siiregler sirasiyla, (i) yitim
zonu {istii ortam kosullarinda gelisen peridotitlerin serpantinitlesmesi,
(ii) CO: agisindan zengin akiskanlarin etkisiyle listvenitlerin olusumu
ve (iii) son olarak listvenitlerin yitim zonunda mavisist ve amfibolit
fasiyesi  kosullarinda  baskalasima ugramasmi  igermektedir.
Listvenitlerin bu gibi okyanus i¢i yitim zonu kosullarda baskalagima
ugramis olmasi, yalnizca listvenitlesme siireglerinin anlasilmasina
degil, ayn1 zamanda karbonun yitim zonlar1 araciligiyla derin mantoya
tasinma  siireglerinin  aydmlatilmasina da  Onemli  katkilar
saglamaktadir.

Bu galisma TUBITAK tarafindan 112Y123 nolu proje kapsaminda
desteklenmistir.
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Abstract

Listvenites represent a unique class of rocks predominantly found in
suture zones and ophiolitic sequences worldwide. They are formed by
the metasomatic interaction between ultramafic rocks and CO:-rich
hydrothermal fluids, and they hold significant value for understanding
the petrological evolution of ophiolites as well as for assessing their
potential for economic mineralization. Although many studies have
explored the relationship between listvenites and metallic ore deposits,
there is comparatively limited research on how metamorphic
processes affect their mineralogical and geochemical characteristics.
In this study, we investigate the petrographic, mineralogical,
geochemical, and genetic properties of metamorphic listvenites within
the accretionary complexes of the Izmir-Ankara-Erzincan (IAE) suture
zone, which cropping out between Tokat and Sivas. The listvenite

formations in the Camlibel (southern Tokat) and Kurtlapa (northern

Sivas) regions differ from previously reported examples in the IAE
suture zone, as they are associated with amphibolite- and blueschist-

facies rock assemblages. Notably, the Camlibel listvenites contain

sodic amphiboles of magnesium-riebeckite composition, and
petrologic data indicate that these rocks underwent metamorphism
under blueschist-facies conditions. In contrast, the listvenites north of
Kurtlapa village exhibit coarse-grained, recrystallized textures with
dark gray and red speckled appearances, and they are found in
association with amphibolite-facies rocks. Geochemical analyses of
Cr-spinels from both regions indicate that the protoliths of these rocks
were ultramafic in origin, having formed in supra-subduction zone
(SSz) environments. The listvenites exhibit depleted trace element and
rare earth element (REE) concentrations relative to N-MORB, with
chondrite-normalized REE patterns showing marked La enrichment
along with positive Eu and negative Ce anomalies. Elevated Cr and Ni
contents further corroborate their ultramafic origin, while enrichment
in large-ion lithophile elements (Sr, Ba, Rb) indicates the influence of
metasomatic processes. These geochemical signatures demonstrate
that the formation of these listvenites was governed by both the nature
of their ultramafic protoliths and subsequent metasomatic
transformations. Our results delineate a multi-stage formation process
for the studied listvenites: (i) serpentinization of peridotites formed in
SSZ settings, (ii) metasomatic alteration by CO:-rich fluids leading to
listvenitization, and (iii) subsequent metamorphism under blueschist-
and amphibolite-facies conditions within subduction zones. The
occurrence of these high-pressure metamorphosed listvenites provides
valuable insights not only into the processes of listvenitization but also
into the mechanisms responsible for transporting carbon into the deep
mantle via subduction zones.
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