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The Muchen pluton, outcropped with a NNE-trending around Muchen of Longyou County and Shuangxikou of Suich
ang County in Zhejiang Province, was generated during the late stage of Early Cretaceous (112Ma). Lithologically, thi
s pluton comprises mainly of quartz monzonites, with abundant mafic microgranular enclaves (MMEs) of different shap
es. The MMEs, consisting mainly of biotite monzodiorite, commonly show ellipsoidal or ovoid plastic shape, and vary fr
om a few to several tens of centimeters in size. Geochemically, the host quartz monzonites show intermediate-acidic,
metaluminous, alkaline and potassium-rich signatures, whereas the MMEs are relatively poor in silicon and potassium.
The host quartz monzonites are enriched in Rb, K, Th, U, and depleted in Sr, P, Nb, Ta, Ti, and display moderately Zr,
Hf peaks in the primitive mantle-normalized trace element spidergrams, and moderately to strongly europium depletio
ns (Eu/Eu*=0.12~0.60) in the chondrite-normalized REE distribution patterns. The MMEs share similar trace and rare
earth element characteristics to those of the host rocks, but are relatively enriched in Sr, P and more depleted in Zr, H
f, and display weakly to moderately europium depletions (Eu/Eu*:0.43~0.93). The MMEs and host quartz monzonites
show similar Sr and Nd isotopic compositions, with I, values of 0.7058~0.7070 and 0.7062~0.7065, and &,,(t) value
s of -2.60~0.58 and -3.19~-2.43, respectively. On the major element oxide ratios and trace elements versus isotopic
compositions co-variation diagrams, the MMEs and host quartz monzonites demonstrate a distinctive covariant relatio
nship, providing reliable geochemical evidence that magma mixing had been occurred during their petrogenesis. Using
the zircon saturation geothermometer and the Al-in-hornblende geobarometer, the rock-forming temperature and pre
ssure have been estimated. The results have suggested that the pluton was crystallized in high temperatures of 79
7°C to 851C and at an intermediate depth (emplacement depth of about 6~7 km). The integrated petrology, element
al and isotopic compositions suggest that the MMEs and the host rocks were most likely generated via a process inclu
ding mixing of depleted mantle-derived mafic magmas and induced felsic magmas by partial melting of crust materials
under an extensional setting, and suffered further differentiation during magma ascent.
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