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Fig. 1 Granite and its dark-colored microgranular enclave: (a) Sierra Nevada granodiorite and its dark-colored microgranular

enclave ( California, USA) ( Barbarin, 2005 ) ; ( b) Machang granodiorite and its dark-colored microgranular enclaves ( Qinghai

Province ) (Niu Manlan et al. ,2021&)
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Fig. 2 Photomicrographs of dark-colored microgranular enclave ( crossed polars): (‘a) contact boundary between Machang

granodiorite and its dark-colored microgranular enclave ( Qinghai Province) ( Niu Manlan et al. ,2021&) ; (b) plagioclase xenocryst

in the Machang dark-colored microgranular enclave( Qinghai Province) (Niu Manlan et al. ,2021&) ; (¢) “schlieren or restite” of

zircon and apatite in the Chenar dark-colored microgranular enclave(Iran) (Arvin et al. ,2004) ; (d) plagioclase xenocryst in the

Kaerqueka dark-colored microgranular enclave ( Qinghai Province) (Gao Yongbao et al. ,2021&)
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Fig. 3 Chondrite-normalized REE diagram for granites and their dark-colored microgranular enclaves: (a) Michang granite and its

dark-colored microgranular enclaves( Guangxi Autonomous Region) (Fu Qiang et al. ,2011&) ; (b) Kaerqueka granodiorite and its

dark-colored microgranular enclaves( Qinghai Province) (Gao Yongbao et al. ,2015&)
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Fig. 4 CL images of zircon grains from granites and their

dark-colored microgranular enclaves, and basic rock: zircon
grains from the Qiaomaishan granodiorite (a) and its dark-
colored microgranular enclaves (b) ( Anhui Province ) ( Li
Yue et al., 2019& ) ; zircon grains from the Kaerqueka
granodiorite ( ¢ ) and its dark-colored microgranular enclaves
(d) ( Qinghai Province) ( Gao Yongbao et al.,2019&) ;
zircon grain from the basic dyke () in the Yongding basin

(Fujian Province ) (Zhang Guishan et al. ,2021&)
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Dark-colored microgranular enclaves are not the evidence
for magma mixing under crust—mantle interaction

WANG Xiang
School of Earth Sciences and Engineering, Nanjing University, Nanjing, 210023

Abstract: The dark-colored microgranular enclaves often occur in calc-alkaline granites, and have been
considered to be product of magma mixing between mantle-derived basic magma and crust-derived acid magma in
deep crust. After analysis on a large amount of documents, it is found that the dark-colored microgranular enclaves
could show very negative whole-rock &,(#) values and zircon &,,(t)values, and whole-rock [ n(*'Sr)/n(*Sr) ],
values of more than 0. 710, thus indicating no mantle-derived magma. In addition, most dark-colored microgranular
enclaves and host granites are very similar in crystal chemistry, formation age, and isotopic composition of zircons,
reflecting that both are congenetic based on their temporal—spatial and material relationship. This paper considers
that the dark-colored microgranular enclave could not be regarded as product of crust—mantle interaction. On the
basis of very small volume and a little later emplacement of magma of the dark-colored microgranular enclaves
(relative to the host granites) , this paper proposes a new formation mechanism for the dark-colored microgranular
enclaves ; the forceful emplacement of syn-orogenic granitic magma caused “negative pressure” in magma chamber,
which resulted in isothermal decompressing melting of the dioritic layer in the form of crystal mush and located in
lower part of magma chamber, and formation of a small volume of magma of the dark-colored microgranular
enclaves; then, the latter injected into unconsolidated host granitic magma in upper crust and rapidly crystallized
and formed the dark-colored microgranular enclaves. Therefore, the dark-colored microgranular enclave could not
be regarded as the evidence for magma mixing under crust—mantle interaction.

Keywords: dark-colored microgranular enclave; magma mixing; crust—mantle interaction; granite; magma
chamber

Acknowledgments: This paper is written for the invitation of the deputy editor-in-chief ZHANG Yuxu, who



%1 TEAH : 165 (8 fRloks (AR e i s ke 5 FH RO RS i 2 87

has a suspicion if the frequently observed dark-colored microgranular enclaves were formed by magma mixing under
accidental crust—mantle interaction. The author can handle queries through his recent results and reference
material and successfully completed this paper. The author thanks to Professor WANG Yang in China University of
Geoscience ( Beijing) and two other reviewers for very helpful comments. This paper is a result of the National
Natural Science Foundation of China (No. 41872047)

First author ( Corresponding author ). WANG Xiang, male, born in 1960, Ph. D. , professor, doctoral
supervisor, is mainly engaged in the study of granitic rocks and their mineralization; Email; xwang@ nju. edu. cn

Manuscript received on: 2022-07-27; Accepted on: 2022-08-25; Network published on: 2022-09-20

Doi: 10. 16509/]. georeview. 2022. 09. 025 Edited by: ZHANG Yuxu



