SUBDUCTION INITIATION CLOSE TO THE CONTINENTAL MARGIN?

Implications from U-Pb zircon geochronology of the Pinarbast metamorphic sole, central Turkey e
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Figure 1. (A) Tectonic map of Turkey, van Hinsbergen et al. (2017). BO=Beysehir Figure 2. Tectonostratigraphic column and field pho- Figure 4. Distribution of ophiolites in Turkey and 40Ar/39Ar ages for the metamorphic Figure 5. (A) Concordia diagram displaying U/Pb ages for zircon grains from the Pinarbasi meta-

Opi'nollt?;l __Csz_C?nk';' Bas_ln;l HkB=IHaym'ana Ba5|n,ISQ=S?r|kararpahn Oph'OIk')te; o Lc?grr]aphs of the Plknarba: metamor|:|)h|c S0IE, With tI;]e soles, after Parlak (2016). morphic sole. Ellipses indicate the 2o uncertainty. MSWD + mean square of weighted deviates.
TB=Tuzgolu Basin; and UB=Ulukisla Basin. (B) Geological map of the Pinarbasi ophi- highest grade rocks at the structural top underneat . ¥, . (B) Photomicrographs of zircon grains used for dating; grainsize 90-120 um.

olite. Metamorphic sole is indicated in green, with the profile for the tectonostrai- the serpentinised peridotite and the lowest grade L. 1. Dilek et al. (1999) 8. Okay et al. (1996) AD - Alitalya/SpHilbite MO - MelSITophIBlite

graphic column in red. rocks at the bottom, overlying the tectonic meélange. 5: zzlrlllfl;f;d ([;%lggve(w%) 12: Eiﬁiae'fif’ ?znodllle)nnv (2004) gg? D?Verxlxgsle:;rthocIJIytLan ophiolite ggomggrs;w;l;gmﬁltge The garnet—clinopyroxene amphibolite in the top of the meta-

- ~ 20 4. Chan et al. (2007) 13. Parlak et al. (2013) EO - Eldivan ophiolite PKO - Pozanti-Karsanti ophiolite . . . . .

; N/ — (B) " [ e Figure 3. Rock classification diagram (A) and tec- - S. Gnen (2003 15. Dasg et al. (2015 (O - Kk ophiolite nb - hornblende morphic sole of the Pinarbagi ophiolite contains zircon. U/Pb
] Ruyolite & Dacie L 10 { * Tholeiitic amphibolite tonomagmatic discrimination diagram, after Pearce e T ez (S agge TR cto e . - - .

1 bt T gpines | ] (1979) (B) for the metamorphic sole rocks and isolat- , ID TIMS zl.rcon chronology B'Vi-srel T CaliRaas of 93'51._0'3.6 Ma’
E pEES : * ed dikes of the Pinarbasi ophiolite (Vergili and Parlak, The age of metamorphic soles has COmmon|y been dated which we IﬂtEFpFEtEd as the age of peak metamorphism in the

| //O@ . - hot . oy 40Ar/39Ar chronology. Across Turkey, soles generally garnet-clinopyroxene amphibolites. Surprisingly, the zircon grains
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and Casey (1995), Dilek et al. (1999), Parlak . . - : : . .
N oo (2000)anzjl (Ce“k;nd DeIanye((2003)). the soles during exhumation and subduction zone matu- cambrian crust. These zircon cores are likely a detrital compo-

ration. nent in the Pinarbagsi sole derived from the continental margin.
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Metamorphic soles below ophiolites record high (up to ~850°C) metamorphic temperatures |5 - ¥ i 1 = .
at pressures up to 10-15 kbar, uncommon in normal subduction zones. They are therefore e " . = w & ha_ .’ N . ‘ -

intgrpreted to form during intra-oc§anic subd.uction initiation at Io.catic.)ns witr.\ir\ ocean START OF SUBDUCTION CLOSE TO CONTINENTAL MARGINS LIKE’-Y

basins where high temperatures exist at relatively shallow depths, i.e. in the vicinity of

mid-ocean ridges. -
™ From the inherited cores in the zircon grains we infer, that subduction initiation in Turkey occurred so close to the continental margin that

The Pinarbasi metamorphic sole in Turkey is a particularly well-preserved example and con- P : . : . . _ Pl .
sists of a sequence of a few hundred meters thick strongly foliated metabasites and pelagic cIast.lc cc?n.h.ne.nt-derlved sedlments were m.corpo.ra’Fed in Tche sole upon subduction |n|t1at|on.. We therefore tentatively conclude that sub-
duction initiation close to continental margins, within ancient oceanic crust seems to be possible.

sediments. The Pinarbasi sole thus fits well in the general tectonostratigraphy and meta-

morphic facies of soles worldwide, generally interpreted to represent the top of a nascent 4

intra-oceanic subducting slab that accreted to the base of the hot overriding oceanic plate. Lo i -~ — S < ¥ Further research will be done to determine he or||n of the mhented |rcon ces ol
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