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Zircon U-Pb dating and geochemical characteristics of the Xiadian magmatic
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A-type granite
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Abstract: In this paper, the authors systematically performed zircon LA-ICP-MS U-Pb dating and studied rock
geochemistry for Xiadian magmatic rock body in Western Dabie orogenic belt. The study shows that the rock
body has characteristics of richer silicon and higher alkali, and poor Ca, Mg and Al. The rock body is character-
ized by enrichment of LREE, depletion of HREE, obvious fractionation between LREE and HREE, and strong
depletion of Eu. The rocks are enriched in LILE (Rb, K, Th, etc) and Pb elements, and are depleted in HFSE
(Ta, Nb, Ti, etc) and Sr and Ba elements. The rock body belongs to A-type granite in rock type. LA-ICP-MS
zircon U-Pb dating yielded a 2 Ph/?*®U weighted average age of 130.0 = 1.8 Ma for Xiadian magmatic rock
body, which represents the crystallization age of the rock body, suggesting the Early Cretaceous magmatism
product. A-type granites of Xiadian magmatic rock were formed in a post-orogenic environment, which indicates
that the Tongbai-Dabie orogenic belt entered the plate evolution stage.
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o Nb/Ta 8 7.04~13.10 E8R A B 48 K 2 11
Nb/TafH 5.70 ~16.36(45 HHFE S ETHED (Xl B 52
25,2003 5 [ 2 N . 10* Ga/Al 1 2.56 ~2.71 Z
W], “FH44H 2.62 5 Whalen 55 (1987) JE 2 11 A #4E
BA 10* Ga/Al = 2.6 B+ UT. {F Whalen 55
(1987 I(K,O + Na,O)/CaO — Ga/ AlCE 100 F1 Zr -
Ga/AICE 1D A G 53 F AN B E, 25 A K8 23 FF b
AN A B A XA

ZELFTIR, M BRAL FRRAE R W, B A A
B, TG B B, DL AT BN A U ER SrBas Tin P
SERFAE, BRI EAT L A BRI AR AE o

100

™T T TTTT

w(K,0+Na,0)/w(Ca0)

10* w(Ga)/w(Al)

K10 EHIEEERK,0+ Nay0)/CaO - Ga/ Al Elfi#
( 4 Whalen %, 1987)
(K,O+ Na,O)/CaO — Ga/ Al of Xiandian granite
plot Cafter Whalen e/ al., 1987)

Fig. 10
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% & (Pearce and Harris,» 1984; Forster et al. >
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LI L S B (Eby, 19925 K TL4E, 19955 Xl
EVSEAE, 200300 78 A BUER A Ry — Ga/ Al WK 4>
Pl b, BE SRR AR, 78R PA X (I 12), Bilid&
i A LR 7 X 7E ALO; — SIO, Bl f#F1 FeO'/
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Fig. 11 Zr—Ga/Al plot of Xiandian granite

Cafter Whalen e/ al ., 1987)

16 [ IAG+CAG+CCG

w(ALO o

RRG+CEUG

70 71 72 73 74 75 76 77 78 79 80
w(Si0,)/%

JEREANFTIR AR I, F1BEAT K A b A R A 3R
TG ARG R 130.0 + 1.8 Ma, KW A1
FEI T %I s B, B2 U] RS e b A T
TR I FEs KR A R (1 3 Al B BOZ
ANHN T e J 5 DRI oK ki 55 s Al 42 7 35 1 AR 2D
AR B B 77 4 5 ARG K A Rl A e K2R
Y5 I 1 20 B 1) 1 JRE B AT AE & Bt K B AR
e stoh, NEFAMEFIER T , A% 52 B AN L 0 A I
W PR A AR A AEAT AT AR S AR 1, R W e T2 &
WA S T B 20 LB OR AT, B0 W B 5 4K
CRACK A TR T R R

3000

2500

2000

1500

500

I 10* w(Ga)w(Al) 10
K12 A BB RS W 2RRI 7> IR (et ok 4%, 1995)
Fig. 12 Sub-classification of A-type granite
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Fig. 13

Tectonic environment of granite Cafter Maniar and Piccoli> 1989)
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IAG—island arc granite; CAG—continental arc granite; CCG—continental collision granite; POG—post-orogenic granite;

RRG—rift valley-related granite; CEUG—continental epeirogenic uplift granite
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KT ARACK A, AR —SB U e S
9k H = KX (Whalen et al . » 1987, A A6 [
IR AR G & L B 1) 45 R Gt K 4%, 1995) .
A ARSI E S A RS A 130.0 £ 1.8 Ma
LAC I IRV SIS L T E RN IBallE N S B | E =N
AR A B A 0 H BT A 8 AR P S A B B 1)
FK .

SR PR IR, 06 OK S b X 7E S 2] B R
AT — SRR (1 2 R R B, B T B R R L
AR DL S RN TR XK A R T
AT 130 ~ 120 Ma 2 [0 CHRIT I 5E, 19955 Ma
Changqian et al.> 1998; Ji 2L F+%5, 2009; # [E R
&, 2010: M2, 2011 BRA4E, 20130, B A
TR, Herd M E T — B 240 (~ 240 Ma)fff ik A
bt 2 B B OK i Al 3 3 1L CAmes et al .
1993; Zhang et al ., 1997; Zheng et al ., 2002), I
A b K it 5 A BBl T A AE b M8 T 5 )L+ AN 2 L
BANETERA KA #MOE 455, 2009), B4 [
S RN 130 Ma A2 A7, 3 LA RlESE 38 115 BT s )
PR AR R e 4, ISR 3E 1Ly R AR R K I B, HE A7)
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RATRAY I, IEAE R R M B ME 1 5 NR AT
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A R SR
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it LA-ICP-MS U-Pb #4% M X /7 2] & E 3
FRF( KX MR AL S FFRERE L E
AKX TAEAT 69 B, B 5h TAR F A5 3] 4  H R
PERAEFRIRAG L ZEREIRAZ T LB

BE

ABBRAGTENG I, TR LT ERIFE B
BT ERIARIAG TG, FRE R
AR T B a5 E L, f se— I AT

References

Ame L, Tilion G R and Zhou Gaozhi. 1993. Timing of collision of the
Sino-Korean and Yangtze cratons: U-Pb zircon dating of coesite-
bearing eclogitesl ] . Geologys 21: 339~342.

Andersen T. 2002. Correlati on of common lead in U-Pb analyses that do
not report 2*PbLJ]. Chemical Geology, 192: 59~79.

Chen Jiangfeng, Xie Zhi> Liu Shunsheng, et a/.1995. The determina-
tion of the **Ar/¥Ar and fission track age for the Dabie orogenic
[J]. Chinese Science (Series D)» 25(10): 1086~1092Cin Chi-
nese with English abstract).

Chen Ling, Ma Changgian: Zhang Jinyang, et al. 2012 . The first geo-
logical map of intrusive rocks in Dabie orogenic belt and its adjacent
areas and its explanatory notes. [J]. Geological Bulletin of China,
31C1): 13~19Cin Chinese with English abstract).

Chen Wei» Xu Zhaowen, Li Hongchaos et al. 2013. Petrogenesis and
Origin of the Xinxian Granitic batholith in Henan Province and Its
Implication for the Tectonic Evolution of the Western Dabie Area
[J]. Acta Geologica Sinica» 87(10): 1510~ 1524 Cin Chinese
with English abstract).

Collins W J, Besms S D, White A J» et al. 1982. Nature and origin of
A-type granite with particular reference to South eastern Australia
[J]. Contrib. Mineral. Petrol., 80: 189~200.

Cong Bailin. 1996. Super-high Pressure Metamorphic Rocks in Dabie-
Sulu Orogenic Beltl M 1. Beijing: Science Press, 1~285Cin Chi-
nese with English abstract).

Forster H J, Tischendorf G and Trumbull R B. 1997. An evalutation of
the Rb vs (Y + Nb) discrimination diagram to infer tectonic setting
of silicic igneous rocks{J]. Lithos, 40: 261~293.

Hacker B R, Ratschbacher L W, Webb L, et al. 1998. U-Pb zircon
ages constrain the architecture of the ultrahigh-pressure Qingling-
Dabie orogen, Chinal J]. Earth and Planetary Science Letters, 161:
215~230.

Hacker B R, Wang X and Eide E A. 1996. The Qingling-Dabie ultra-
high-pressure collisional orogenyl Al. Yin A and Harriso T MLC]J.
Cambridge: Cambridge University Press, 345~370.

Hong Dawei,» Wang Shiguang and Han Baofu. 1995. Tectonic environ-

ment classification and identification indication of alkaline granites



644 EER S TR |

2,

% 36 &

Ju ok
b2 ST

[J]. Chinese Science(Series B), 25(4): 418 ~ 426 (in Chinese
with English abstract).

Jia Xiaohui» Wang Qiang and Tang Gongjian. 2009. A-type granites:
Research progress and implicationsl ] 1. Geotectonica et Metalloge-
nias 33(3): 465~480(in Chinese with English abstract).

King P L, White A J R, Chappell B W, et al. 1997. Characterization
and origin of alumious A-type granites from the Lachlan fold belt,
South eastern Australial J1. J. Petrol., 38: 371~391.

Li Shi and Wang Tong. 1991. Geochemistry of Granite in Dabie Moun-
tainlMJ]. Wuhan: China University of Geosciences Press, 1~208
(in Chinese).

Li Shuguang. 2004. Exhumation mechanism of the ultrahigh-pressure
metamorphic rocks in the Dabie mountains and continental collision
process between the North and South China blocks[ J . Earth Sci-
ence Frontiers, 11(3): 63~70(in Chinese with English abstract).

Liu Changshi» Chen Xiaoming, Chen Peirongs et al. 2003 . Subdivi-
sion, discrimination criteria and genesis for a type rock suites[ ] J.
Geological Journal of China Universitiess 9(4): 573~591(in Chi-
nese with English abstract).

Liu Xiaochun, Jahn B M, Liu Dunyi, et a/. 2004. HRIMP U-Pb zircon
dating of a metagabbro and eclogites from western Dabieeshan
(Hong and Block ), Chinas and its tectonic implications [ ] ].
Tectonophysics, 394: 171~ 192.

Ludwig K R. 2003. User’s Manual for Isoplot 3.00. A Geochronologi-
cal Toolkit for Microsoft Excell M]. Berkeley Geochronology Cen-
ter, Special Publication, No. 4a.

Ma Changqian, Li Zhichang, Ehlers C, et al. 1998. A postcollisional
magmatic plumbing system: Mesozoic granitoid plutons from the
Dabieshan high-pressure and ultrahigh-pressure metamorphic zone,
east-central zone » east-central Chinal J1. Lithos, 45: 431~456.

Ma Changgian, Yang Kunguang, Ming Houli, et al. 2003. The time
from shift to extrusion of Mesozoic crust of Dabie: Evidence from
granite[ J]. Chinese Science (Series D)» 33(9): 817~827Cin Chi-
nese with English abstract).

Ma Changgian, Yang Kunguang, Xu Changhai> er al. 1999. Mesozoic
potassic magmatism in the Dabie Mountains: Implication for ex-
humation mechanism of ultrahigh-pressure metamorphic terranes
[J]. Acta Petrologica Sinica, 15(3): 379 ~395Cin Chinese with
English abstract).

Maniar P D and Piccoli P M. 1989. Tectonic discrimination of granitoids
[J]. Geological Society of America Bulletins 101(5): 635~643.

Pearce ] A, Harris N B W and Tindle A G. 1984. Trace element dis-
crimination diagrams for the tectonic interpretation of granitic rocks

[J]. J. Petrology, 4(25): 956~983.

Sun S'S and McDonough W F. 1989. Chemical and isotopic systematics
of oceanic basalts: implications for mantle complication and process-
esLJ]. Geological Society of Londun, Special Publications, 42: 313
~345.

Wei Qingguo, Gao Xinyu, Zhao Taiping, et al. 2010. Petrogenesis of
Tangjiaping granite porphyry in northern Dabie: Evidence from Zir-
con LA-ICPMS U-Pb dating and geochemical characteristics[ ] J.
Acta Petrologica Sinica, 26(5): 1550 ~ 1562 (in Chinese with
English abstract).

Whalen ] B, Currie K L and Chappell B W. 1987. A-type granites:
Geochemical characteristicss discrimination and petrogenesis[ J 1.
Contrib. Mineral. Petrol., (95): 407~419.

Wu Fuyuan, Li Xianhua, Yang Jinhuis ez al. 2007. Discussions on the
petrogenesis of granites ] 1. Acta Petrologica Sinica, 23(6): 1217
~1 238Cin Chinese with English abstract).

Wu Suoping: Wang Meiying and Qi Kaijing. 2007. Present situation of
researches on A-type granites: A reviewl ] J. Acta Petrologica et
Mineralogica, 26(1): 57~66(in Chinese with English abstract).

Wu Yuanbao and Zheng Yongfei. 2004. Genesis of ziron and its con-
strain on interpretation of U-Pb agelJ]. Chinese Science Bulletin,
15(49): 1554~1569.

Xu Haijin, Ye Kai and Ma Changgian. 2008. Early Cretaceous grani-
toids in the North Dabie and their tectonic implications: Sr-Nd and
zircon HI isotopic evidencesl ] 1. Acta Petrologica Sinica, 24 (1):
87~103Cin Chinese with English abstract).

Xu Zhiqin, Zhang Zeming and Liu Fulai. 2003. Exhumation structure
and mechanism of the Sulu ultrahigh-pressure metamorphic belt,
central China[J]. Acta Geologica Sinicas 77(4): 433 ~ 450 (in
Chinese with English abstract).

Yang Meizhen, Zeng Jiannian, Li Faling, et al/. 2011. Geochemistry of
mineralization and granitic magmatism of Dayinjian Mo deposit,
Xinxian County» Henan Province and its geological significancel J J.
Acta Geoscientica Sinica, 32(3): 279 ~292(in Chinese with Eng-
lish abstract).

Yuan Honglin, Wu Fuyuan, Gao Shan, et a/. 2003. U-Pb dating and
REE composition analysis of zircon laser probe for Cenozoic intru-
sion in North-east areas Chinal J1. Chinese Science Bulletin, 48
(14): 1511~1520.

Zhang Kaijun. 1997. North and South China collision along the eastern
and southern North China margins[ J 1. Tectonophysics, 270: 145
~156.

Zhang Qi» Ran Hao and Li Chengdong. 2012. A-type granite: What is
the essence? [J]. Acta Petrologica et Mineralogica, 31(4): 621~

626(in Chinese with English abstract).



CORE 5

PRAE: PRI Ly S5 5 RS A U-Pb A0

« HBERACZERAAE S L A A A T 645

Zhao Zifu and Zheng Yongfei. 2009. Subduction continental lithosphere
remelting: Genesis of Mesozoic magmatite in the Dabie-Sulu oro-
genic beltLJ]. Chinese Science (Series D): Earth Science, 39(7):
888~909(in Chinese with English abstract).

Zheng Yongfei. 2008. Study on UHP metamorphism and continental
collision: A case study of Dabie-Sulu Orogenic Belt[]]. Chinese
Science Bulletin, 53(18): 2129 ~2 152(in Chinese with English
abstract).

Zheng Yongfei» Wang Zhengrong, Li Shuguang, et al. 2002. Oxygen
isotope equilibrium between eclogite minerals and its constraints on
mineral Sm-Nd chronometerl J J. Geochimica Cosmochimica Acta,
66: 625~634.

Zhou Hongsheng, Su Hua and Ma Changgian. 2009. Formation age,
tectonic setting and ascertainment of A-type granite on the Linshan
pluton in Dabie Orogenic BeltL ] 1. Journal of Xingyang Normal U-
niversity( Natural Science Edition), 22(2): 222~ 226Cin Chinese
with English abstract).

Zhou Jianxiong and Chen Zhenyu. 2007. Study on Zircon Cathodolumi-

nescence of Electron Probel M. Chengdu: University of Electronic

Science and Technology Press, 15~39(in Chinese).

Mt e 32 £ 2% 0k

ML wg, B, AR, S50 1995, K B Ll A E AR R
OAr/P AcRIZE R AR AR R I L] 1. R (D 4D, 25C10):
1086~1092.

Wi 5, AW, KM, 5. 2012, 1 g0 0 LA R s s E
1: 50)7)52&%%[]] BB, 31C1): 13~19.

Bk, BRIRSC, 220, 48 2013, IR ELAE B A R IR ATk
TRT SR R B0 6 K 500 ) 3 40 1 R [ . M B 24 4R, 87C10):
1510~1524.

MAFAR . 1996. K- T3 G 3 ity v B A LMD, dbat: B HIR
th, 1~285.

BORTE, ERPE, AR, 1995, Bk AR R 1R
MbREL) ] R (B D, 25(4): 418~426.

SUNME, T am, REIhE. 2009. A BTG A B SOE R R T
KU IG5 2%, 33(3): 465—480.

A, £ . 1991, KRN0 A R 2T ML ai:

o R R, 1~208.

ZEE . 2004 K5 LR AR T AR AL sk 5 2 b - R B DAl 4
WREL]]. H2nTZ%, 11(3): 63—70.

X ESE, Mo, BRERSE, 45, 2003, A BUA N8 A AR G A
LT mlc s ik, 9(4): 573~591.

BT, i, WIER], %2003, KB AEARHLSE T R
MRS A8 ITESEL) ], T E RN D % 33(9): 817~
827.

I EHT, Bbis, VR, 2. 1999, KA AR T KA S
AR AR R R BEHLERL) ], A 2, 15(3): 379~395.

BRI, mlrs, BOF, 48 2010. K5JLRE 7 5 PEAE B BE s B A
LA-ICPMS U-Pb JE 4 #1541y BR A4 27 R A1E B 0025 A B R i
HIAL) ], HH %, 26(5): 1550~1562.

RARIC, Wk, MR, . 2007. A6 SR ST A T )
0], BAFR, 23(6): 1217~1238.

P, FAESE, BT 2007, A B R G IUIR 2 LR VELT ]
BRI ZE, 26(1): 57—~66.

VEREEE, SRPEW], XIREK, 25, 2003, FhE - o R AR R I AT IR
HIE B AT IR UL 1. M B, 77(4): 433—450.

debigr, b L, B AT 2008, JERAR AR ALK H I SmNd
A HE FIALHE MG R T T. A AR, 24CD: 87—103.

WM, M, AR08, S 2011, TR SRR AT R A Ik
AR R R Ak 27 Kb i LT D, #hakAb 2, 32(3): 279~292.

. 2003, R AL HE DB AR AR N A 1

5 oe gz aily]. B,

Pubk, RAEoe, w0l 5%
WOLIRER U-Pb 480 &
48(14): 1511~1520.
iKMo R, ZERAR. 2012, A BUAE R ISR
AV, 31(4): 621—626.

RAFAR, K KL 2009. P AP TR R - 3 g e
ERER AR ] BHEER (D B HERERE, 39(7): 888
—909.

KK K. 2008, 87 AR 55 Kl R T
By, BHFEHR, 533(18): 2129~2152.

LT, F A, HERT. 2009, 2L R I AR B 3 PRI R
H A RIAE AR L) ], A5 BT e e A ARREE RO, 22
(2): 222~226.

JEME, BRART. 2007, HL T RRER N B A BRI ATES
#e B RHE R A, 15~39.

rftar [J] &

DY NilEriNis

]

tIM]. &



