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The criteria and discrimination for A-type granites: A reply to the question
put forward by Wang Yang and some other persons for ‘“A-type granite:
what is the essence?”

ZHANG Qi
(Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China)

Abstret: A-tvpe granites are silicon-, alkali-rich, water-poor granitoids, characterized geochemically by poor Al,
Sr, Eu, Ba, Ti and P. A-type granites are formed under low pressure and high temperature conditions, and
have no choice for source rocks. The essence of the A-type (or the Nanling type) granites lies in the melting of
granitic magma under low pressure and their generation mainly in the tectonic setting of crustal extension and
thinning. The several “A-type granites” abroad cited by Wang Yang et al. are actually mostly outside the cate-
gory of A-type granites and were not formed under low pressure conditions.
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Table 1 Chemical composition of glass from experimental products simplified after the Table 3 of Litvinovsky 2000

1.5GPa 1.5GPa  1.5GPa  1.5GPa 1.5GPa 2.0GPa 2.0GPa 2.0GPa 2.0GPa 2.0GPa 2.5GPa
950C 975TC 1 000C 1040C 1060C 950C 1 000C 1025C 1050C 1075C 950C
SO, 72.90 72.61 72.97 72.36 73.14 73.11 73.19 72.18 71.73 71.57 72.93
TiO, 0.35 0.40 0.31 0.36 0.32 0.11 0.28 0.28 0.28 0.33 0.26
ALOs 14.65 14.87 14.65 14.92 14.14 15.15 15.02 15.65 14.47 15.00 15.21
FeO 1.82 1.64 1.45 1.66 1.04 1.02 0.89 0.93 1.55 1.81 0.91
MnO 0.00 0.05 0.04 0.01 0.02 0.20 0.03 0.01 0.03 0.02 0.01
MgO 0.21 0.42 0.45 0.48 0.55 0.11 0.32 0.38 0.44 0.61 0.13
CaO 0.92 1.50 2.00 2.06 2.16 0.86 1.74 2.17 2.09 2.19 1.33
Na,O 3.80 4.32 4.23 4.00 4.23 1.541 4.37 4.38 4.93 5.02 4.26
K,O 5.35 4.19 3.90 4.15 3.80 3.221 4.16 4.02 4.48 3.45 4.96
Total 95.69 94.54 93.58 93.12 93.73 95.32 94.00 93.04 94.41 93.71 94.15
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A
A
SCI
A
Na-K
10
References
2009
Anderson J L and Thomas W M. 1985. Proterozoic anorogenic two-mica
granites Silver Plume and St. Vrain batholiths of Colorado J .
A Geology 13 177~180.
Bonin B. 2007. A-type granites and related rocks Evolution of a con-
40 km cept problems and prospects J . Lithos 97 1~29.
Chen B Jahn B M and Wei C J. 2002. Petrogenesis of Mesozoic grani-
toids in the Dabie UHP complex Central China trace element and
" " Nd-Sr isotope evidence ] . Lithos 60 67~88.
> 1 Chen Fuwen and Fu Jianming. 2005. Geological and petrological charac-
teristics of main Mesozoic tin-mineralized granitoids and regional
2013 metallogenetic regularities in Nanling region J . Geology and Min-
A eral Resources of South China 2 12~21 in Chinese with Eng-
lish abstract .
Collins W] Beams SD White AJ R et al. 1982. Nature and origin
SIOZ 2008 of A-type granites with particular reference to southeastern Australia
2012 2012 J . Contributions to Mineralogy and Petrology 80 189~200.
A Deng Xiguang Li Xianhua Liu Yimao et al. 2005. Geochemical char-



2 A

“A ! 273

acteristics of Qitianling granites and their implications for mineral-
ization J . Acta Petrologica et Mineralogica 24 93~102 in Chi-
nese with English abstract .

Eby G N. 1990. The A-type granitoids A review of their occurrence

and chemical characteristics and speculations on their petrogenesis
J . Lithos 26 115~134.

Elliott B A. 2003. Petrogenesis of the post-kinematic magmatism in the
Central Finland Granitoid Complex [I Sources and magmatic evolu-
tion ] . Journal of Petrology 44 1681~1701.

Frost BR Arculus R] Barnes CG eral. 2001. A geochemical classi-
fication of granitic rocks J . Journal of Petrology 42 2033~
2048.

Frost C D and Frost B R. 2011. On ferroan A-type granitoid their
compositional variability and modes of origin J . Journal of Petrolo-
gy 521 39~53.

GuwCL Chen Y C Zeng Z L et al. 2012. Petrogenesis of the Xi-
huashan granites in southeastern China Constraints from geochem-
istry and in-situ analyses of zircon U-Pb-Hf-O isotopes J . Lithos
148 209~227.

Kanaris-Sotiriou R and Gibb F G F. 1989. Plagiogranite differentiates in
MORB-type sills of the Faeroe-Shetland Basin ] . Journal of the
Geological Society 146 607~610.

Li Houmin Wang Denghong Wang Xiaoxia et «/. 2012. The Early
Mesozoic syenogranite in Xiong' er mountain area southern margin
of North China craton  SHRIMP zircon U-Pb dating geochemistry
and its significance ] . Acta Petrologica et Mineralogica 31 6
771~782 in Chinese with English abstract .

Li Xiaowei Mo Xunxue Zhao Zhidan et a/. 2010. A discussion on
how to discriminate A-type granite J . Geological Bulletin of Chi-
na 29 23

Litvinovsky B A Steele I M and Wickham S M. 2000. Silicic magma

278~285 in Chinese with English abstract .

formation in overthickened crust melting of charnockite and
leucogranite at 15 20 and 25 kbar J . Journal of Petrology 41
5 717~737.

Wang Yang. 2008. Petrogenesis of the Jurassic aluminous A-type gran-
ites in the nanling Area South China and its constraint on paleo-
geotherm ] . Geotectonica et Metallogenia 32 3 365~381 in
Chinese with English abstract .

Wang Yang. 2009. Geochemistry of the Baicha A-type granite in Beijing
Municipality ~ Petrogenetic and tectonic implications ] . Acta
Petrologica Sinica 25 13~24 in Chinese with English abstract .

Wang Yang Jiao Yongling Tong Lihua et al/. 2013. The essence of
A-type granitoid A tentative discussion on the opinions held by
Prof. Zhang Qi and some other researchers ] . Acta Petrologica et
Mineralogica 32 2 260 ~ 266 in Chinese with English ab-

stract .

Whalen ] B Currie K L and Chappell BW. 1987. A-type granites geo-
chemical characteristics discriminations and petrogenesis J . Con-
tributions to Mineralogy and Petrology 95 407 ~419.

Wu Suoping  Wang Meiying and Qi Kaijing. 2007. Present situation of
researches on A-type granites a review ] . Acta Petrologica et

57~66 in Chinese with English abstract .

Zhang Hongfei Xiao Long Zhang Li

Mineralogica 26 1
et al. 2007. Geochemical and
Pb-Sr-Nd isotopic compositions of Indosinian granitoids from the
Bikou block northwest of the Yangtze plate Constraints on petro-
genesis nature of deep crust and geodynamics ] . Science in China

D 50 972~983.

Zhang Huafeng Zhai Mingguo Tong Ying et al. 2006. Petrogenesis
of the Sanfoshan high-Ba-Sr granite Jiaodong peninsula eastern
China J . Geological Review 52 43~353 in Chinese with English
abstract .

Zhang Qi. 2012. Fractionation and evolution of granitic magmas can do

J . Acta Petrologica et Mineralogica 31 2 621~626 in Chi-
nese with English abstract .

Zhang Qi and Li Chengdong. 2012. Granites Implications for Continen-
tal Geodynamics M . Beijing Ocean Press in Chinese with Eng-
lish abstract .

Zhang Qi Jin Weijun Li Chengdong ez al. 2010. Revisiting the new
classification of granitic rocks based on whole-rock Sr and Yb con-
tents Index J . Acta Petrologica Sinica 26 985~1015 in Chi-
nese with English abstract .

Zhang Qi Ran Hao and Li Chengdong. 2012. A-type granite what is
the essence ] . Acta Petrologica et Mineralogica 31 4 252~
260 in Chinese with English abstract .

Zhang Qi Wang Yan Xiong Xiaolin et al. 2008. Adakite and Gran-
ite  Challenge and Opportunity M . Beijing China Land Press 1

~344 in Chinese with English abstract .

. 2005.
J. 2 12-21.
. 2005.
] 24 2 93~102.
. 2012.
—SHRIMP U-Pb J.
316 771~782.
. 2010. A
J. 29 2 3 278~285.
. 2008. “ "A
J. 32 3 365~381.



274

. 2009.

32 2 260~266.

A
25 13~24.
. 2013. A
]
. 2007. A
261 57—~66.
. 2007.
Pb-Sr-Nd

D 37 460~470.

. 2006.
52 43~53.

. 2012. ]
31 2 252~260.
. 2010. Sr-Yb
J. 26 985~1015.
. 2012. M .
1~287.
. 2012, A
31 4 621~626.
. 2008. —
M . 1~344.



