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Anortozitce zengin sokulum kayaglari sadece Arkeen jeolojik kayitlarinda goriilmekte ve
Arkeen yasli Giineybati1 Gronland ve Kanada’nin Superiyor kalkanlarinda yaygin olarak bu-
lunmaktadir. Bu tabakali sokulum kayaglari, baslica peridotit, piroksenit, hornblendit, gabro,
lokogabro ve anortozitden olusmaktadir. Lokogabrolar ve anortozitler sokulum istifinin st
kisimlarinda yeralmakta ve kalsiyumca zengin (>An,), piroksen ve hornblend kristalleri ta-
rafindan ¢evrelenen ve 2 ile 30 cm arasinda degisen Olciilere sahip biiylik taneli plajioklaslar
icermetedir. Arkeen mantosundaki yiiksek sicaklik (1500-1600°C) nedeniyle, yay ardi hav-
zalarinin ve agilmaya ugrayan ada yaylarinin altindaki mantonun yiiksek derecede (%25-35)
kismi1 ergimeye ugradigi ve bu ergime nedeniyle kilometre boyutunda, suca zengin magma
odalarmin olustugu tahmin edilmektedir. Bu tiir biiyiilk yapili magma odalarindaki kristal
ayrimlagmasinin, olivin, piroksen, hornblend ve plajioklasca zengin katmanlarin olusumuna
neden oldugu tahmin edilmektedir. Arazi gdzlemleri, biiyiik taneli plajioklaslarin magma oda-
larinin st kisimlarinda ya da okyanus kabugu igine yerlesen sil, damar ve kafaciklar iginde
olustugu goriisiinii desteklemektedir. Yer’in geriye doniisii olmayan bir sekilde 1s1 kaybetmesi
nedeniyle, manto sorgugclari hari¢, Arkeen sonrasi ada yaylar1 ve yayilma merkezlerinin al-
tindaki mantonun %25-35 derece ergimesi sona ermistir. Arkeen sonrasi okyanusal kabukta
biiyiik taneli, kalsiyumca zengin, plajioklas igeren 16kogabro ve anortozitlerin olugsmamasi,
Yer’in zamanla 1s1 kaybeyberek sogumasinin bir gostergesidir.

Arkeen anortozitce zengin tabakali sokulumlart ve onlarla ayni yasta olan ve arzide birlikte
bulunan bazaltca zengin yesilkayag¢ kusaklari, deformasyon sirasinda ve sonrasinda yerlesen
tonalit-trondjemit-granodiorit birligi tarafindan kesilmektedir. Anortozitce zengin tabakali so-
kulumlarin, yesilkaya¢ kusaklarinin ve tonalit-trondjemit-granodiorit birliklerinin, giiniimiiz
dalma-batma kusaklarinda olusan magmatik kayaglarlarla ayni iz element kimyas1 6zellikleri-
ne sahip olmasi, bu ii¢ kayag birliginin de Arkeen dalma-batma kusaklarinda olustugunu gos-
termektedir. Anortozitce zengin tabakali sokulum kayaglari ve onlarla birlikte ayni yerde ve
ayni zamanda olusan yesilkayag kusaklari, Arkeen dalma-batma kusaklarinda olusan okyanu-
sal kabugun kalintilarin1 ve dolayistyla Arkeen ofiyolit par¢alarini temsil etmektedirler. Sonug
olarak, bu kayag¢ birliklerinin Arkeen’deki okyanus kapanimlarini, ada yay1 ¢arpismalarini ve
de kenet kusaklarini temsil ettiklerini soyleyebiliriz.

Anahtar Kelimeler: Arkeen, tabakali sokulum, anortozit, plajioklas, yesilkaya¢ kusagi

19



71. Tiirkiye Jeoloji Kurultay 23-27 Nisan/April 2018 71° Geological Congress of Turkey

ANORTHOSITE-DOMINATED ARCHEAN LAYERED
INTRUSIONS: FRAGMENTS OF ARCHEAN SUTURE ZONES

Ali Polat

Department of Earth and Environmental Sciences, University of Windsor, Canada

(polat@uwindsor.ca)

ABSTRACT

Anorthosite-dominated layered intrusions are restricted to the Archean geological record and
are widespread in the Archean craton of southern West Greenland and the Superior Province

of Canada. These layered intrusions consist mainly of peridotites, pyroxenites, hornblendites,

gabbros, leucogabbros and anorthosites. Leucogabbros and anorthosites typically occur at
the top of the stratigraphy and contain high-Ca (>An,) megacrystic plagioclase grains that
range in size from 2 to 30 cm and are enclosed by interstitial pyroxene and/or hornblende. We
suggest that large degrees of partial melting (25-35%) in the hotter (1500-1600°C) Archean

upper mantle beneath rifting arcs and back-arc basins produced shallow, kilometer-scale hyd-

rous magma chambers. Fractional crystallization in these large magma chambers likely resul-

ted in mineralogical stratification, forming crystal mushes of olivine, pyroxene, hornblende,

and plagioclase. Field observations suggest that megacrystic anorthosites and leucogabbros
were generated at the top of the magma chambers, or in sills, dykes and pods in the oceanic
crust. Irreversible heat loss of the Earth led to upper mantle cooling by the end of the Archean

to a level at which it could no longer produce 25-35% partial melting, except within mantle
plumes, beneath oceanic arcs and spreading centres. The absence of high-Ca of megacrystic
anorthosites and leucogabbros in oceanic crust in post-Archean times reflects the decline of
mantle temperatures resulting from secular cooling of the Earth.

Archean anorthosite-dominated layered intrusions are spatially and temporally associated
with basalt-dominated greenstone belts and are intruded by syn-to post-tectonic tonalite-tron-
dhjemite-granodiorite suites. The anorthosite-dominated layered intrusions, greenstone belts
and trondhjemite-granodiorite suites all share the trace element geochemical characteristics
of present-day subduction zone magmas, suggesting that they formed mainly in a suprasub-
duction zone setting. The anorthosite-dominated layered intrusions and spatially associated
greenstone belts are interpreted to be fragments of Archean oceanic crust, representing dis-
membered subduction-related ophiolites. They mark the closure of ocean basins and accretion
of island arcs, and represent suture zones in Archean orogenic belts.
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