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Britanya Kolombiyasi’nin giineydogusunda Kayalik Daglari’ndaki Kuvaterner yash alkali ba-
zaltlar i¢inde bulunan ¢ogunlukla spinel lerzolitlerden olusan manto pargaciklari, litosferik
mantonun alkali metasomatizmaya ve kismi ergimeye ugradigini gosteren feldispat damar-
ciklari, ergiyik cepleri ve siingerimsi klinopiroksenler igerir. Feldispatlar hem damar seklin-
de hem de ergiyik ceplerinde kristaller arasinda yeralir. Feldispatlarin bilesimi alkali feldis-
pat katt ¢ozeltisi (1. feldispat tiirii) ile plajiyoklas kati ¢ozeltesi (2. feldispat tiirii) arasinda
degismektedir. Diisiik silisyum igerikli alkali ergiyiklerin ortopiroksen ile reaksiyonu sonucu
olivin mineralleri olusmus ve geriye artik silis ortaya ¢ikmistir. Ortaya ¢ikan artik silis, ergiyik
igindeki Al, K ve Na ile birleserek 1. feldispat tiiriinii olugturmustur. Solucanimsi bir dokuya
sahip olan 2. feldispat tiirii ise, Na ve Al bakimindan zengin klinopiroksenin (cpx) ergiyerek,
diisiik Al igerikli ve Na igermeyen siingerimsi klinopiroksene doniismesi ile olugsmustur. Ergi-
yik cepleri olivin, ortopiroksen, klinopiroksen, spinel ve bunlart ¢evreleyen ara bosluklardaki
feldispattan olusmaktadir. Ergimenin derecesi spinelden, klinopiroksene, ortopiroksene ve oli-
vine dogru bir azalma gdstermektedir. Kismi ergime litosferik mantonun fiziksel dayanimim
azaltarak litosferik incelme ve kopmaya katki saglamistir.

Manto pargaciklarina ait Sr, Nd ve Pb izotop oranlari, bu pargaciklarin okyanus ortast sirt1 ba-
zaltlarinin tiiredigi tiiketilmis (DMM) ve zenginlesmis (EM1 ve EM2) mantonun karigimimdan
meydana geldigini isaret etmektedir. Genis bir dagilim gosteren eNd (-8.2 — +9.6) degerleri
ve tliketilmis manto model yaslar1 (T, = 66 — 3380 milyon y1l), manto parcaciklarinin uzun
bir donem igerisinde, bircok defa ergimeye ugramis ve 3360 milyon yildan daha uzun bir siire
astenosferle baglantisi kesilmis manto kaynaklarindan tiiredigini belirtmektedir. Arkeen ve
Paleoproterozoyik model yasi, litosfer kenarlarinda olusan konveksiyon akintilari tarafindan
Lavrasya kitasinin litosferden koparilarak batiya, Kayalik Daglari’nin altina tasindigini-ortaya
koymaktadir.

Manto pargaciklarmin oksijen izotoplari (ortalama d'*O = +5,140,5%o) tiiketilmis mantonun
bilesimine (ortalama d'*O = +5,5+0,5%0) benzerlik gostermektedir. Olivin (+5,0+0,2%o), or-
topiroksen (+5,9+0,6%o), klinopiroksen (+6,0+0,6%0) ve spinel (+4,5+0,2%o) minerallerinden
elde edilen d'®O degerleri, manto degerlerine yakindir. Olivin-ortopiroksen, olivin-klinopi-
roksen ve ortopiroksen-klinopiroksen mineral giftleri arasindaki oksijen izotop farkliligi ise,
metasomatizma ve kismi ergime nedeniyle olusan izotop dengesizligini ve ayrimlasmasini
yansitmaktadir.
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ABSTRACT

Subcontinental lithospheric mantle xenoliths in Quaternary alkaline basalts in the Canadian
Cordillera, southeastern British Columbia, are mostly spinel lherzolite and contain abundant
feldspar veins, melt pockets, and spongy clinopyroxene texture, recording extensive alkaline
metasomatism and partial melting. Feldspar occurs as veins and interstitial crystal in melt
pockets. Compositionally, feldspar ranges from an alkaline feldspar solid solution endmember
(Type 1 feldspar) to a plagioclase solid solution endmember (Type 2 feldspar). The origin of
Type 1 feldspar is attributed to chemical reactions between percolating low-silica alkaline
melts and orthopyroxene (opx), resulting in formation of olivine and excess silica. Silica rele-
ased by these reactions combined with K, Na and Al in the melt to form alkaline feldspar. Type
2 feldspar was generated by melting of Na- and Al-bearing cpx (Type 1 cpx) to form Na-free,
low-Al cpx (Type 2 cpx) and vermicular plagioclase, resulting a spongy texture. Melt pockets
consist mainly of olivine, cpx, opx and spinel surrounded by interstitial feldspar. The degree of
mineral melting decreases from spinel, through cpx and opx, to olivine. We suggest that partial
melting of the lithosphere reduced its rheological strength, contributing to its delamination
and thinning.

The Nd, Sr and Pb isotopic compositions of the xenoliths indicate that their sources are cha-
racterized by variable mixtures of depleted MORB mantle (DMM) and enriched mantle (EM1
and EM2) components. Large variations in eNd values (—8.2 to +9.6) and Nd depleted mantle
model ages (T,,,= 66 to 3380 Ma) are consistent with multiple sources and melt extraction
events, and long-term (>3300 Ma) isolation from the convecting mantle. Samples with Arche-
an and Paleoproterozoic Nd model ages are interpreted to have been eroded from the root of
the Laurentian craton to the east and transported to the base of the Cordilleran lithosphere by
edge-driven convection currents.

The oxygen isotope compositions of the xenoliths (average d'*0O = +5.1+0.5%0) are similar
to those of depleted mantle (average d'*O = +5.5+0.5%0). The average d'30 values of olivine
(+5.0+0.2%0), opx (+5.9£0.6%0), cpx (+6.0+0.6%0) and spinel (+4.5+0.2%0) are similar to
mantle values. Large fractionations for ol-opx, ol-cpx and opx-cpx pairs, however, reflect di-
sequilibrium stemming from metasomatism and partial melting.

Keywords: Lithospheric mantle, mantle metasomatism, partial melting, melt pockets, Cana-
dian Cordillera

534



