Relative contributions of crust and mantle to generation of high-K calc-alkaline I-type
granitoids in a subduction setting, Harsit Pliiton, NE Turkey
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We present the elemental and Sr-Nd-Pb isotopic data for the magmatic siiite (-79 Ma), Harsit
pluton, from the Eastern Pontides (NE Turkey), aiming to determine its source region and
geodynamic evolution. The pluton comprises granite, granodiorite, tonalite and mindr diorite
(510,=59.43-76.95 wt %), with only gabbroic diorite mafic microgranular enclaves in composition

(510,=54.95-56.32 wt %) and exhibits low Mg# (<46). Ali the samples show a high-K calc-alkaline

differentiation trend and I-type features. The chondrite-normalised REE patterns are fractionated
[(La/Yb) =2.40-12.44] and display a weak Eu anomalies (Eu/Eu*=0.30-0.76), with enrichment of

LILE and depletion of HFSE. The Harsit host rocks have weak concave-upward REE patterns,
suggesting that amphibole and gamet played a significant role during magma segregation in their
generation. Host rocks and their enclaves are isotopically indistinguishable. Sr-Nd isotopic data for
ali the samples display I, = 0.70676 to 0.70708, £Nd(79 Ma) = -4.4 to -3.3, with T = 1.09 to 1.36

Ga. The lead isotopic ratios are (**Pb/*™Pb) = 18.79-18.87, (*’Pb/**Pb) = 15.59-15.61 and
(***Pb/***Pb) = 38.71-38.83.

Ali the geochemical data rule out piire crustal-derived magma genesis in a post-collision
extensional stage, but suggest a hybrid origin during magma generation in a subduction setting.
Melting to generate high-K granitoidic rocks may have resulted from the late Cretaceous subduction
of izmir-Ankara-Erzincan oceanic slab beneath the Eurasian block in the region. The back-arc
extensional events caused melting of the enriched subcontinental lithospheric mantle and mafic
magma formed. The underplating of the lower crust by mafic magmas played a significant role in
the generation of high-K magma. Thus, a thermal anomaly induced by underplated basic magma
into a hot crust would cause partial melting in lower part of the crust. The lithospheric mantle-
derived basaltic melt first mixed with granitic magma of crustal origin at depth. Then, the melts,
which subsequently underwent a fractional crystallization process with mindr crustal contamination,
could ascend to shallower crustal levels to generate a variety of rock types ranging from diorite to
granite.

Sr-Nd isotope modeling shows that -65-75 % of the lower crustal-derived melt and -25-35 % of
subcontinental lithospheric mantle were involved in the generation. Also, geochemical data and Ar-
Ar plateau age on hornblende, combined with regional studies, imply that the Harsit pluton formed
in a subduction setting and the back-arc extensional period might have started at least before -79 Ma
in the Eastern Pontides.
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Yitim ortaminda yiiksek-K kalk-alkalin I-tipi granitoyidlerin gelisiminde kabuk ve mantonun
goreceli

katkis1, Harsit Pliitonu, KD Tiirkiye

Dogu Pontidler'de (KD Tiirkiye) sokulum yapmis olan 79 milyon yil yashh Harsit pliitonunun
olusumunu ve jeodinamik ortamini belirlemek amaciyla elemental ve Sr-Nd-Pb izotopik analizleri
yapilmugtir. Pliiton, granit, granodiyorit, tonalit ve az oranda da diyorit bilesimli (S10,=59.43-76.95

ag. %) ana kayagclar ile bunlarla es yash gabroik-diyorit bilesimli (S10,=54.95-56.32 ag. %) mafik
mikrogranular anklavlardan olugsmaktadir. Tiim kaya¢ 6rnekleri diisiik Mg# (<46) degerlerine sahip
olup, yiiksek-K kalk-alkalin diferansiyasyon yonsemesi ile I-tipi 6zellik gosterirler. Konride gore



normalize edilmis NTE modelleri fraksiyonlasma sunar [(La/Yb) =2.40-12.44] ve BIYLE

zenginlesmesi ve YAEE fakirlesmesinin eslik ettigi zayif Eu anomalileri gosterir. Sahip olduklari
zayif, canak bicimli NTE modelleri, olusumlarinda magma segregasyonu sirasinda amfibol ve
garnet fazlarinin 6nemli rol oynadigina isaret etmektedir. Ana kayaglar ve bunlarin icermis oldugu
anklavlar, izotopik bilesim bakimdan ayirlanamaz benzerlik sunarlar. Orneklerin I, degerleri

0.70676 ila 0.70708, £Nd(79 Ma) degerleri -4.4 ila -3.3 araliZinda degismektedir. T, yaslar ise,

1.09 ila 1.36 Ga araligindadir. Kursun izotopik oranlari, (**Pb/?*Pb) = 18.79-18.87, (**’Pb/**Pb)=
15.59-15.61 and (***Pb/**Pb) = 38.71-38.83 dir.

Tiim jeokimyasal veriler, pliitonu olusturan ergiyigin, ¢arpisma sonrasi genisleme rejiminin hakim
oldugu bir sathadaki kabuksal malzemenin ergimesinden tiirememis oldugunu, buna karsin bir yitim
ortaminda karigim sonucu olusmus hibrit bir magmadan olustuguna isaret etmektedir. Yiiksek-K
kayaglar1 olusturan ergiyik, bélgede, Ust Kretase déneminde, Avrazya blogu altina dogru yiten
[zmir-Ankara-Erzincan okyanus kabugunun olusturdugu yitim siireciyle iliskilidir. Bu sathada, yay
gerisi genlesme olaylari, zenginlesmis kita alti litosferik mantonun ergimesine sebep olmus ve
mafik magma meydana gelmistir. S6z konusu mafik magmanin alt kabugun altina yamanmasi,
yiiksek-K kayaglarin olusumunda ¢ok 6nemli rol oynar. Soyleki, kabuk icerisine sokulan bu sicak
mafik magma, alt kabugun alt kisimlarinin ergimesine sebep olmustur. Bu durumda, kita alti
litosferik mantodan tlireyen mafik magma, kabugun alt kisminin ergimesiyle olugan magma ile
karisir. Sonra, bu melez ergiyik bir miktar kabuksal kirlenmenin de hakim oldugu fraksiyonel
kristallenme siireglerini yasayarak sig kabuk derinliklerine sokulmus ve sdz konusu granitten
diyorite kadar degisim sunan bu kayaglar1 olusturmustur.

Sr-Nd izotop modellemesi, yaklasik 65-75 oraninda alt kabuktan tiireyen ergiyik ile 25-35 oraninda
kita alti litosferik mantodan tlireyen ergiyigin olusum sirasinda karistigini gostermistir. Tim
jeokimyasal veriler ve hornblend Ar-Ar yaslar1 degerlendirildiginde, Harsit pliitonunun, bir yitim
ortaminda olustugu ve Dogu Pontidlerdeki yay gerisi ektansiyonel fazin en azindan 79 milyon
yildan 6nce baslamis olduguna isaret etmektedir. Anahtar Kelimeler: Dogu Tiirkiye, yiiksek-K kalk-
alkalin, granotoy idler, alt kabuk ergimesi, yitim zonu, yay-gerisi gerilmesi, radyojenik izotoplar



