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Fig. 1 (a) Sketch tectonic map (a) and geoloical map (b) of the Adelaga alkali feldspar granite, in Abaga Banner,
Inner Mongolia( Hebei Institute of Regional Geology and Mineral Resuorces, 2016)
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Data of the Fig. la from: :1—Jiao Tianjia,2015&;2~3—Xiao Zhongjun et al. ,2015& ;4—Zhang Xiaohui et al. ,2014; 5—Liu Jianfeng et al. ,
2009& ; 6—Zhang Yuging et al. ,2009& ;7—Zhang Xiaohui et al. ,2014; 8~ 11—Tong Ying et al. ,2015; 12—Jia Xiaoxin et al. ,2017&; 13~ 14—
Cheng Yinhang et al. ,2014&;15—Shi Guanghai et al. ,2004&; 16—Shi Wenjie et al. ,2019&
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Fig. 2 Filedphotographs(a) and Microphotographs of the Adelaga alkali-feldspar granite
Kfs—#H A7 ; Qu—A1 3%
Kfs—K-feldspar; Qtz—quartz
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3b) . K,0—Si0, K (&l 3c) FoRE S 4 5 T s Ao
Bl R AN, A TR % DI 2y 96. 75~97. 41,
ARG R FHE A A/CNK i 1.03~ 1. 09,
R E IR BUE A
3.2 ®iE

FE A HG +E (SREE) i 59. 46x107° ~ 162. 29
x107°, B s IR, A IR, M + LREE & &
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Bosrhg—3 (Kl 4b) , AW Ba Sr P Ti fi 57
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Table 1 Major element( %) ,REE (x10™°) and trace element(x10®) compositions of the Adelaga alkali feldspar granite

P3YQI1|P3YQ2|P3YQ3|P3YQ4|P3YQ5|P3YQ6 ® P3YQI1|P3YQ2|P3YQ3|P3YQ4|P3YQ5|P3YQ6 ®
Si0, 77.36 | 77.23 | 77.31 | 77.12 | 77.75 | 77.15 | 75.26 Eu 0.36 | 0.32 | 0.30 | 0.32 | 0.13 | 0.16 | 0.40
Al O, 12.42 | 12.44 | 12.40 | 12.47 | 12.36 | 12.53 | 12.98 Gd 5.17 | 2.89 | 3.88 | 5.89 | 2.35 | 2.75 | 5.6
Fe, 0, 0.99 | 0.96 | 0.88 | 1.02 | 0.95 | 0.88 | 0.90 Th 1.03 | 0.84 | 0.92 | 1.28 | 0.86 | 0.85 | 0.59
FeO 0.07 | 0.06 | 0.17 | 0.05 | 0.05 | 0.05 | 0.46 Dy 7.40 | 7.75 | 7.12 | 9.62 | 8.24 | 7.83
MnO 0.004 | 0.008 | 0.004 | 0.005 | 0.005 | 0.003 | 0.03 Ho 1.56 | 1.91 | 1.61 | 2.13 | 2.05 | 1.90
TiO, 0.07 | 0.08 | 0.07 | 0.06 | 0.07 | 0.07 | 0.16 Er 4.79 | 6.32 | 5.12 | 6.78 | 6.73 | 6.23
CaO 0.16 | 0.15 | 0.15 | 0.30 | 0.16 | 0.16 | 0.47 Tm 0.98 | 1.31 | 1.09 | 1.46 | 1.41 | 1.35
MgO 0.03 | 0.04 | 0.02 | 0.04 | 0.05 | 0.05 | 0.14 Yb 6.24 | 8.06 | 6.89 | 9.23 | 8.91 | 8.62 | 2.9
Na, O 4.13 | 4.13 | 4.12 | 4.36 | 4.20 | 3.96 | 3.71 Lu 1.15 | 1.46 | 1.26 | 1.67 | 1.56 | 1.57 | 0.45
K,O 4.41 | 4.48 | 4.43 | 4.06 | 3.87 | 4.41 | 4.64 Y 41.25 | 56.46 | 44.13 | 63.64 | 58.83 | 56.02 | 23
P,0s 0.039 | 0.018 | 0.036 | 0.012 | 0.012 | 0.021 | 0.04 SREE 140.89| 80.75 |103.10(162.29| 59.46 |109. 51
ek 0.29 | 0.38 | 0.38 | 0.50 | 0.50 | 0.69 LREE 112.57|50.21 | 75.21 |124.23| 27.35 | 78.41
B 99.97 1 99.97 | 99.98 | 99.97 | 99.97 | 99.97 HREE 28.32(30.54 | 27.89 | 38.06 | 32.11 | 31. 10
Q 36.1 | 35.7 |36.09 | 35.52 | 38.13 | 36.98 LREE/HREE| 3.97 | 1.64 | 2.70 | 3.26 | 0.85 | 2.52
An 0.54 | 0.63 | 0.51 | 1.42 | 0.72 | 0.66 (La/Yb)y | 2.09 | 0.84 | 1.24 | 2.03 | 0.26 | 0.27
Ab 35.08 | 35.11 35.02 | 37.1 |35.74 | 33.77 (Ce/Yb)y | 14.44 | 5.34 | 9.12 | 9.04 | 3.09 | 12.75
Or 26.16 | 26.6 | 26.3 |24.13 | 23 26.26 (La/Sm)y | 1.88 | 2.59 | 1.92 | 2.42 | 1.36 | 1.17
C 0.66 | 0.57 | 0.64 | 0.39 | 1.01 | 1.0l (Gd/Yb)y | 0.68 | 0.30 | 0.46 | 0.52 | 0.22 | 0.26
Hy 0.55 | 0.54 | 0.52 | 0.61 0.6 | 0.54 SEu 0.19 | 0.37 | 0.23 | 0.15 | 0.21 | 0.22
DI 97.33 | 97.4 | 97.41|96.75|96.88 | 97 8Ce 1.23 | 1.34 | 1.34 | 0.84 | 2.19 | 8.20
A/CNK 1.06 | 1.05 | 1.05 | 1.03 | 1.09 | 1.09 Ba 15.0 | 23.1 | 15.5 | 42.6 | 51.0 | 40.1 325
SI 0.31 | 0.42 | 0.21 | 0.42 | 0.55 | 0.54 Hf 8.40 | 9.43 | 8.12 | 8.25 | 8.79 | 8.36 | 5.4
AR 4.82 | 4.82 | 4.82 | 4.87 | 4.63 | 4.32 Nb 18.26 | 18.40 | 18.28 | 22.08 | 20.86 | 25.87 | 16.0
R1 2635 | 2613 | 2633 | 2624 | 2770 | 2696 Rb 164.4 | 153.5 | 163.7 | 145.2 | 121.4 | 154.1 | 160
R2 263 263 261 280 264 267 Sr 7.7 8.9 7.3 14.3 | 12.9 | 13.0 70
La 18.19 | 9.49 | 11.92 |26.16 | 3.20 | 3.21 29 Ta 1.58 | 1.92 | 1.55 | 1.49 | 1.43 | 1.98 | 1.56
Ce 55.16 | 26.34 | 38.45 | 51.08 | 16.83 | 67.26 | 63 Th 17.61 | 17.94 | 14.54 | 21.49 | 17.81 | 21.56 | 16.9
Pr 6.65 | 2.46 | 4.13 | 8.40 | 1.11 | 1.26 U 1.86 | 2.01 | 1.85 | 2.41 | 1.99 | 1.88 | 2.74
Nd 25.97 | 9.23 | 16.41 | 31.31 | 4.56 | 4.75 22 Ga 20.32|19.86 | 19.95 | 21.07 | 17.60 | 20. 37 18
Sm 6.24 | 2.37 | 4.00 | 6.96 | 1.52 | 1.77 | 4.1 Zr 187.5 [ 208.3 | 181.0 | 185.9 | 196.5 | 183.9 | 160

W o ARIN-242wE 10 R AE RS, B IR T GRIE R AELH A4 ,2007) Alkali—feldspar granite of the Ten—zan—Khingan Orogenic
System, based on data from ( Chiginghua and Yan Mingcai,2007).
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Fig. 5 Zircons cathodoluminescence ( CL)images of the Adelaga alkali-feldspar granite
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Fig. 6 U-Pb concordia diagram(a) and weighted mean ages diagram (b) of zircons of the Adelaga alkali-feldspare granite

IR 1 5 B AR AL 5 2 R e
K AL 7555 —2(Collins et al. ,1982; Whalen et al. ,
1987 ; 7K AE5F ,2013 5 7515 K AT ,2018a) , Bl 7 L i
K ALK 7 (Na,0+K,0)/CaO—( Zr+Nb+Ce+Y ) K it
(1) rRARE RS T A BUAE B 2 X B, o] o
Bl K A€ B A ( Na,O +K,0)/Ca0—1000Ga/Al & fift
(B 12) PR RS T A BIAE X, A s R
A2 W] B B A B 1Y) A PR 26
Ry A BUAEBRG A

RIBRLUBAAMBEARTE— R - EHEEREKERE
Table 3 Alkali feldspar granite and aliali granite of Upper Carboniferous

epoch and Lower Permian epoch both side of the Hegenshan fault

A6 B I BB o s Al v HREE 1 Yb 32
BETAMFAYT Dy Ho FEEETAINAP
(Sisson,1994) . AH IR X 5% B AH b & A /i A 1
T (10% ) B, FLFHR 5345 BT 109 46 5 B A s 3
42 (adakitic) F#fE, JF H Y/Yb Bl & KT 10
(Hollocher et al. ,2002),Y/Yb 43k 10 B, I X L)
NG A E, NES Sl AT A (BN H %,
2002) . FATEER A AL X A Y/ YD U{E Sl 6. 40 ~
7.00< 10, A& 3R X LA N A
J A, SEu AL S, KB
BREXAAERER A, 27
GO HTIA R SR X R B AH N

Py v (M) | DRADTE YERK IR ANA+HRHR A
T WA | 312.247.4 | LAICP-MS K 1E,2015 4.3 MBMRERMBENX
BREATHAS | ARCEAERG S | 295.81.4 | LA-ICP-MS H A4, 2015 Bt 2 (HFSE) 2 )5
MpEEEY | PHDRBMEAER Y | 29743 | LA-ICP-MS H 25,2015 B e s I Bk s
GiEh gt TRAEAE B 289+2.2 | LA-ICP-MS | Zhang Xiaohui et al. , 2014 SRR e/, e A ROH
SAITE | PRUBMKC LR S | 295£2.8 | LA-ICP-MS XIS 2009 A A T8 B R B
wHE G AL B2 285+1 LA-ICP-MS 7k T 7, 2009 (Pearce et al. ,1984)., Rb.Y
[ER=EEETA Bl b 290+2. 6 LA-ICP-MS | Zhang Xiaohui et al. , 2014 s >
ERAET BRIEAE B 2851 | LA-ICP-MS | Tong Ying et al. , 2015 (Yb) \Nb (Ta) %R A A 4L
ER 4 AL 285:1.1 | LA-ICP-MS | Tong Ying et al. , 2015 XA KEEF XA (ORG) |k
FAR YN BoMEAE A 276+1 LA-ICP-MS | Tong Ying et al. , 2015 AR B 4 (VAG) B N A
E S EEDN BRPERE < 279=1 LA-ICP-MS | Tong Ying et al., 2015 . e e e L 1L
FEBRL | AR | 279627 | LAICPMS | BUEEE, 2017 i (WPG) Al J8 5 A6 b4
FLpirng AR B 2 272.3+0.7 | LA-ICP-MS FRARATEE 2014 (Syn-COLG) %% ( Pearce et al. ,
L BPEAE 7 271.7+0.7 | LA-ICP-MS TRATEE,2014 1984) . Eby(1992) % A AIfE
e A B AL < 279.8+1.2 | LA-ICP-MS kive KA 2018a - ~
) (SR AN =b ,JI'?, N 1Ly
AT LR 27642 | LA-ICP-MS Wi, 2004 b5 R 5 P 5 LR (OIB)
1 AL 2042 | LA-ICP-MS £ 0% 2019 KL, HAH R Y/Nb, Yb/Ta
V) TR AL <A 325+3 LA-ICP-MS A5 2013 i A, B, 58I % ke

(IAB) Efl, B A& Y/Nb,
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Fig. 7 Na,0+K,0)/Ca0—Zr+Nb+Ce+Y diagram(a) and Na,0+K,0)/Ca0—1000Ga/Al diagram(b) of
the Adelaga alkali feldspar granite( modified after Whalen et al. , 1987)
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£, 7E Nb—Y—3Ga Il Nb—Y—3Ce 143 TR 55 F1 5]
KIfi b (& 8a,b) , B ffER7 B K AE b 5 75 76 A, Y
AEp A X, B fE 7 A K 4K 4 7 Rb—Y +Nb
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(a)

A2

it (&1 9) A 4% A T R A 1 T 5
1984) .

I e 2 RUOIR K aUA B A U-Ph AR
333.4+8. 5Ma, JE W IR wp 3R 58 (2R 5 AREE,2018)
BRIEHL X A B A 285 47 U-Pb 4E 24 310 ~ 330Ma,
H IR AR B T o 15 50 F (B,

(Pearce et al. ,

Nb
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3Ga Y
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Fig. 8 Nb—Y—3Ga diagram(a) and Nb—Y—Ce diagram(b) of the Adelaga alkali feldspar granite( modified after Eby, 1992)
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2020,2021) , YhUL/R M S A 1 TR A e R B T
FBRK AL B %2 279. 2+3. 3Ma 1 278. 2+1. TMa, 45 &
HERALAE A HE R RS, R EIEE T =&
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Zircon LA-ICP-MS U-Pb age, geochemical character of Adelaga alkali-feldspar
granite, in Abaga Banner, Inner Mongolia, and tectonic significance

ZHAO Zenan, WEI Min, YANG Jiankun, NI Keqing, ZHANG Jianzhen, SHEN Jinqing, LIU Tengfei, GE Bin
Hebei regional geological survey institute, Hebei, Langfang 065000

Objectives: This paper provided petrography, geochemical characteristics, LA-ICP-MS zircon U-Pb age of
Adelaga alkali feldspar granite, in Abaga Banner, Inner Mongolia. The formation age, genesis and tectonic
significance of granits are discussed.

Methods : Based on the field work , through the microscopic observation, the whole rock chemical analysis, the
LA-ICP-MS zircon U-Pb isotopic chronology of granites.

Results: The Zircon LA-ICP-MS U-Pb ages indicates that the Adelaga alkali feldspar granite is 310. 7 £2.
6Ma, and formed in Upper Carboniferous. The granite has the character of Higher content of Si0,, Na,0+K,O,
higher ratio of Ga/Al, (Na,0+K,0)/Ca0O, and relatively poor CaO, MgO, Sr, Ba, Eu, Ti and P. The total
amount of rare earth elements is low, the fractionatio of light and heavy rare elements is not aobious, the
distribution curve of rare eatrh is seagull, and the anomaly of negative europium is obvious (8Eu=0. 15~0.37).
The granite belong to A-type granite.

Conclusions: The Adelaga alkali feldspar granite is A-type granite, and formed in back-arc extensional
tectonic setting of Upper Carboniferous, which is the product of Paleo-Asian Oceanic subduction to Siberia.

Keywords: Alkali feldspar granite; A-type granite; Zircon U-Pb ages; Upper Carboniferous; Back-arc
extensional environoment; Abag Banner, Inner Mongolia.
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