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The northeastern Anatolia is characterized by two large tectonic units, namely the Eastern Pontides
and the Eastern Taurides. These two tectonic units are separated by the Ankara-Erzincan suture
zone. The Eastern Pontides, interpreted as a part of the Sakarya Zone (Okay and Sahintiirk, 1997),
are known as an active Continental margin of Laurasia, which was formed as result of northward
subduction of Neotethys during Late Cretaceous (Sengor and Yilmaz, 1981; Akinci, 1984; Okay
and Sahintiirk, 1997). Whereas the Taurides to the south are represented by Tauride Carbonate
Platform, it is envisaged as one or several microcontinents that rifted from Gondwana during Early
Mesozoic time (Sengér and Yilmaz, 1981). They display intact successions ranging from Late
Precambrian to Early Cenozoic. The Ankara-Erzincan suture zone includes large bodies of
ophiolites and ophiolitic melanges in the northeastern Anatolia. The ophiolitic units in the study
area are located along the SW-NE trending Erzurum-Kars ophiolite zone (Konak et al., 2001). The
studied ophiolitic bodies are of (I) Refahiye (Erzincan), (II) Tekman-Pasinler (Erzurum), (III)
Karadag (Erzurum) and (III) Kirdag (Erzurum). Ali of these ophiolitic bodies emplaced over the
passive margin of the Tauride platform to the south of the suture zone during Late Cretaceous. The
ophiolitic units in Refahiye region, except volcanics, are characterized by well-preserved oceanic
lithospheric section (mantle tectonites, ultramafic to mafic cumulates, isotropic gabbro, sheeted
dikes) and ophiolitic melange (recrystallized limestone, schist, gabbro, serpentinite, spilitic
volcanics, sandstone and radiolarite), resting tectonically on the Munzur limestone of the Tauride
platform. The ophiolitic units in Tekman-Pasinler region display a well preserved ophiolitic
melange, including Triassic to Cenomanian various rock types in which traces of blueschist facies
metamorphism were determined (Yilmaz et al, 1988) and lower part of oceanic lithosphere
(peridotite, gabbro and isolated dikes in peridotites) remnants at the top. The Karadag region
displays almost an intact ophiolite succession such as serpentinized harzburgitic tectonites, gabbro,
sheeted dike, plagiogranite and volcanics. The Kirdag region displays a typical features of
accretionary melange that includes chaotic mixture of peridotite, gabbro, diabase, limestone blocks,
metasandstone, metasiltstone and slices of glaucophane schist (Konak et al, 2001). These ophiolitic
units in northeast Anatolia are unconformably overlain by Campanian-Maastrichtian sediments that
were in turn imbricated with the ophiolitic rocks, suggesting post-emplacement tectonic activity in
the region.

Geochemical data for the oceanic crustal rocks along the Erzurum-Kars ophiolite zone (Refahiye,
Tekman-Pasinler and Karadag) display similar geochemical behavior such as (a) tholeiitic in
composition (b) depletion of Nb, (c) enrichment in LIL elements, (d) parallel to slightly depleted
HFS element patterns compared to N-MORB (e) slightly LREE-depleted to parallel REE patterns
and (f) ratios of selected trace elements (Nb/Th, Th/Yb, Ta/Yb). These features suggest that the
ophiolitic rocks in the northeastern Anatolia were derived from a island arc tholeiitic magma and
formed above an intraoceanic subduction zone. in contrast, the volcanic rocks in the Refahiye
ophiolitic melange show variation in geochemistry (tholeiitic to alkaline nature, depletion &
enrichment in REE and HFS elements). These suggest that seamount-type alkaline and subduction-
related tholeiitic basaltic rocks were juxtaposed during subduction/accretion.

Ali the field and geochemical data from the Erzurum-Kars ophiolite zone show that the ophiolitic
rocks formed along the northern Neotethyan ocean, bounded by the Sakarya Zone (Eastern



Pontides) in the north and the Taurides in the south, as a result of north-dipping intraoceanic
subduction during the Late Cretaceous. During the closure of the ocean, the rift/passive margin
units and the distal edge of the Tauride Carbonate Platform were detached and emplaced together
with the over-riding ophiolites. Subduction-accretion units and the leading edge of the northern
margin of the Tauride Carbonate Platform were underthrust, deeply buried and metamorphosed
under HP-LT conditions.
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Kuzeydogu Anadolu'da Ankara-Erzincan kenet kusagi boyunca yeralan ofiyolitlerin jeokimyas1 ve
tektonik onemi

Kuzeydogu Anadolu, Dogu Pontidler ve Dogu Toroslar olmak iizere iki biiyiik tektonik birim ile
temsil edilmektedir. Bu iki tektonik birim Ankara-Erzincan kenet kusagi ile birbirinden ayrilirlar.
Sakarya Zonu (Okay ve Sahintiirk, 1997)'nun bir pargasi olarak degerlendirilen Dogu Pontidler Geg
Kretase doneminde Neotetis'in kuzeye dalimi ile olusan Lavrasya'nm aktif kita kenari olarak
bilinmektedir (Sengdr ve Yilmaz, 1981; Akinci, 1984; Okay ve Sahintiirk, 1997). Daha giineydeki
Toroslar ise karbonat platform ile temsil edilmektedir. Toroslar, Erken Mesozoyik doneminde
Gondwana'mn kuzey kenarindan riftlesmeye bagli olarak kopan bir yada bir kag mikrokita seklinde
degerlendirilmektedir (Sengdr ve Yilmaz, 1981). Ge¢ Prekambriyen'den Erken Senozoyik'e kadar
tam bir istiflenme gosterirler. Ankara-Erzincan kenet kusagi genis ofiyolit ve melanj kiitleleri
icermektedir. Calisma alanindaki ofiyolitler GB-KD yonelimli Erzurum-Kars ofiyolit zonu
icerisinde yeralmaktadrrlar (Konak ve dig., 2001). Sozii edilen ofiyolit kiitleleri: (I) Refahiye
(Erzincan), (I) Tekman-Pasinler (Erzurum), (III) Karadag (Erzurum) ve (III) Kirdag (Erzurum).
Sozii edilen ofiyolitler, Ge¢ Kretase doneminde kenet kusaginin giineyindeki Toros platformunun
pasif kita kenarna yerlesmislerdir. Refahiye bolgesindeki ofiyolitler, volkanikler harig, tam bir
okyanusal litosfer istifi (manto tektonitleri, ultramafik-mafik kiimiilatlar, izotrop gabro, levha
dayklar1) ve ofiyolitli melanj (rekristalize kirectasi, sist, gabro, serpantinit, spilitik volkanikler,
kumtas1 ve radyolarit) ile temsil edilmekte olup, Toros platformunda Munzur kirectasi iizerinde
tektonik dokanakla yeralmaktadirlar. Tekman-Pasinler bdlgesindeki ofiyolitik kayalar ise tabanda,
bilinyesinde mavisist metamorfizmasrnin izlerininde gézlendigi Triyas-Senomaniyen yash degisik
kayalar iceren iyi korunmus bir ofiyolitik melanj (Yilmaz ve dig., 1988) ve iistte ise okyanusal
litosfer kalintilarinin alt kesimlerinin gozlendigi bir ofiyolit istifi (peridotit, gabro ve peridotitleri
kesen izole dayklar) ile temsil edilmektedirler. Karadag bolgesinde; serpantinize harzburjitik
tektonitler, gabro, levha dayklar1 plajiyogranit ve volkaniklerden olusan hemen hemen tam bir
ofiyolit istifi goriilmektedir. Kirdag bolgesindeki ofiyolitik birimler tam bir yiisim prizmasi
niteliginde olup, peridotit, gabro, diyabaz, kirectasi bloklari, metakumtaslari, metasilttaglar1 ve
glokofan sist dilimlerinin kaotik karigimindan olugmaktadirlar (Konak ve dig., 2001). Kuzeydogu
Anadolu'daki tiim bu ofiyolitik birimler Kampaniyen-Mastrihtiyen sedimanlar1 tarafindan uyumsuz
olarak ortlilmekle birlikte, bolgedeki yerlesme sonrasi tektonik aktiviteler sonucunda ofiyolitik
birimlerle birlikte ekayl bir yap1 kazanmislardir.



Erzurum-Kars Ofiyolit Zonu (Refahiye, Tekman-Pasinler ve Karadag)'na ait okyanusal kabuk
kayaglarindaki jeokimyasal veriler benzerlikler sunmaktadirlar. Bunlar: (a) toleyitik kompozisyon,
(b) Nb tiiketilmesi, (c) LIL element zenginlesmesi, (d) HFS elementlerde N-MORB'a gore hafif
fakirlesme veya paralellik, (¢) LREE'ce hafif tiikketilme veya REE paralelligi, (f) se¢ilmis iz
elementlerin oranlar1 (Nb/Th, Th/Yb, Ta/Yb). Bu ozellikler Kuzeydogu Anadolu'daki ofiyolitik
kayalarin ada yayr toleyitik magmasindan tiirediklerini ve okyanus i¢i yitim zonu iizerinde
olustuklarini gostermektedir. Buna karsin, Refahiye ofiyolitik melanj1 igerisinde gézlenen volkanik
kayalar ise jeokimyasal acidan farkliliklar gostermektedirler (toleyitik-alkalen 6zellikleri, REE &
HFS elementleri bakimindan fakirlesme/zenginlesme). Bu durum, okyanus adasi alkali bazaltlari ile
yitimle iligkili toleyitik bazaltlarin yigisim pirizmasinm olusumu sirasinda bir araya geldiklerini
isaret etmektedir.

Arazi ve jeokimyasal veriler Erzurum-Kars ofiyolit zonunda olusan okyanusal kabuk kay ag¢larinin
kuzeyde Sakarya Zonu (Dogu Pontidler) ve giineyde Toros platform ile sinirlanan Neotetis
okyanusunun kuzey kolunda kuzeye dalan bir okyanus i¢i yitim zonu iizerinde Ge¢ Kretase'de
olustuklarin1 gostermektedir. Okyanusun kapanmasi sirasinda, rift/pasif kita kenari birimleri ve
Toros karbonat platformunun kuzey kenar1 ekaylanmis ve iizerleyen ofiyolit kiitlesi ile birlikte kita
tizerine bindirmistir. Y1g1s51m prizmasi birimleri ve Toros karbonat platformunun kuzey kenar1 yitim
sirasinda gomiilerek YB/DS metamorfizmasina maruz kalmislardir. Anahtar Kelimeler: Ofiyolit,
melanj, kenet kusagi, jeokimya, yigisim karmasigi



