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Early Neoproterozoic granite events in Alax area of Inner Mongolia and their
geological significance: evidence from geochronology

GENG Yuan-sheng and ZHOU Xi-wen
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: The Alax metamorphic block (basement) distributed in the western margin of the North China Craton
is mainly composed of Archean Diebusige Rock Group, Paleoproterozoic Bayan-Wulashan Rock Group, Paleo-
Middle Proterozoic Alax Rock Group and some orthogneisses. There are some augen and banded gneisses in the
Alax Rock Group, which were commonly referred to in the past as the metamorphic strata of Alax Rock Group.
However, the authors’ study indicates that these augen and banded gneisses are actually deformed granites (or-
thogneisses). Four samples of augen and banded gneisses were dated by zircon LA-ICPMS U-Pb technique. The
zircons from the four samples show clear oscillatory growth zoning in CL images, suggesting that they are of
magmatic origin. The augen gneiss (AL0820-2) from the Dabusushan area was formed at 913 =7 Ma. The
banded porphyritic gneiss (ALL0815-3) and the banded amphibolite-bearing biotite-muscovite gneiss (AL0815-2)
from Habugigai area yielded magmatic crystallization ages of 921 =7 Ma and 926 * 15 Ma, respectively. The
magmatic age of banded gneiss (AL0817-1) from Keketuolegai area is 904 =7 Ma. Geochemical characteristics
of the deformed granites in Alax area indicate that they were formed at the syn-collision stage. The discovery of
the Early Neoproterozoic granites in this area suggests that the Alax metamorphic basement was reformed by
magmatic events of the Early Neoproterozoic orogenesis ( Grenville orogenesis). The Alax metamorphic base-
ment is different from the North China Craton, but is similar to the Qilianshan massif and northern Qinling
massif in the evolutional history of Grenville. Therefore, the Alax metamorphic basement is an independent
metamorphic massif.
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Fig. 1 Geological sketch map of Alatan’ aobao area showing sampling locations
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c—porphyritic (augen) gneiss folded into open syncline in Habugigai area: d—granite vein intruding into bended gneiss in Keketuolegai areas
AL0817-1 sampled from bended gneiss
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2

Table 2 Summary of isotopic ages for Early Neoproterozoic granitoids in Northwest China

Ma

930+ 42 TIMS 2006

5 km 9308 SHRIMP U-Pb 2007
918+ 14 SHRIMP U-Pb 2007
943 +28 TIMS Wan 2000
943 +£28 TIMS Wan 2000
904 +7 SHRIMP U-Pb 2009
917+ 12 TIMS 2000
905+ 11 TIMS 2006
910+ 7 TIMS 2006
1020 +41 TIMS 2002
987+93 TIMS 2006
917+ 21 SHRIMP U-Pb 2002
891+31 SHRIMP Zhang 2008
928+ 18 TIMS 2004
952+13 TIMS 2003
927+7 SHRIMP U-Pb Mattinson 2006
921+7 SHRIMP U-Pb

S\ ?1_3 +20 TIMS 2002
955+8 TIMS 2003
955+5 TIMS 2003
953+ 14 SHRIMP U-Pb 2003
943+ 18 SHRIMP U-Pb 2003
964 +5 TIMS 2003
914+ 10 SHRIMP U-Pb 2003
911 £ 18 SHRIMP U - Pb 2003
937+21 SHRIMP U-Pb 2009
972+ 10 2002
913+6.6 LA-ICPMS
921+7.4 LA-ICPMS
926 £ 15 LA-ICPMS
904+7.4 LA-ICPMS
2008 2009

2009
Nb Ta P Ti -
2002 2008
2009

2002 1977
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1999a 1999b

2000 2009

5.2

1.3~1.0 Ga
McMenamin and
1991 Hoffman 1991

Rodinia

McMenamin 1990 Moores

Powell ez a/. 1993 Li et al. 1995 Ketchum et
al. 1998 Solari et al. 2003
1999
Rodinia
1999a
1.1~0.9 Ga 1992 Li et al.
2002 Greentree et al 2006 2007
2007 2009
1.0~0.9 Ga
2

LA-ICPMS U-Ph
913+£7 Ma 921 £7 Ma 926 £ 15
Ma 9047 Ma
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