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Fig. 1 Regional geology map of Taibai rock mass in Northern Qinling Mountains
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I —Qilian orogenic belt; T — North China Block; T —North Qinlin orogenic belt; I —Shangxian-Danfeng tectonic belt (suture zone); V—

Central-Southern Qinling orogenic belt; Kd—Early Cretaceous Donghe Group; D—Devonian; Pz)/—Early Paleozoic Luohansi Rock Group;

Pz;x—Early Paleozoic Xieyuguan Rock Group; Pt;Pzyd—Neoproterozoic-Early Paleozoic Danfeng Rock Group; Pt;—3; 2—Meso-Neoproterozoic

Kuanping Rock Group; Pt;g—Paleoproterozoic Qinling Rock Group; Pt;/—Lannigou Rock Unit; Pt,g—Gongjiangou Rock Unit; Pty j—Jiangjidfen
Rock Unit; ThA—Haitanghe Rock Unit; Tx—Xiaogangou Rock Unit; Ty—Yanziya Rock Unit; T=—Zhongyinghe Rock Unit ; 1—ultramafic block ;

2—angular unconformity ; 3—intrusive contact;4—brittle fault; 5—ductile fault; 6—gneissic intrusions ; 7—massive intrusions; 8—sample location
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Table 1 Petrological features of the rock units in Taibai rock mass
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Fig. 2 CL imagines of zircons from Gongjiangou

deformation intrusions of Taibai rock mass
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(2523 18Ma) ] BEFE BB R Z 2K A W K
Eg,

3 KB&ENREZRAMRE &I
By

7E Na-K-Ca L H K H . KH 5 £ B EBIE
BAEBZANAEELRKH K KO>Na,O, BiF 25K
8=2.49~2.90,A/CNK=1. 08, Jit{E845m M E A
#7%;Ba.Ni.Cr.Zr #iX E % ,Be.Sr.Nb.V .Rb.Ta
MMRAZ, 5ELEERSHEM(EESE.1992). A
B TTEAR AR + S BB (291, 38~308. 94) X
107%,Rb/Sr=0. 68~0. 76,0Eu=0.51~0. 53, 8 £
B NI (198911 4r SEu H %8 — 2, # A-C-F B
FL, A S BIX ;7E OEu-(La/Yb) B . 78 A5%
BReX 5EEERAMFEXR . E5F KRENIH
ERHBRGEBER . B SRLKA N LR
JEAS [5) 2 B 8 4 s i s L

LI Pearce 25 (1984) f“ PE 1L 1 5" i7 v 1L
B R & R A TR 5 E X 5 d B 7 50k BT 2
. 7 [R] Filf 18 € 5 2 (Pearce, 1984 #% N A8 0L (& 4) ,
1, 5 Pearce % i tH 7 3 fih 3 X 2 %Y (7] R 1 46 X &
—HGELZHE K EMEFEHA G R-R, B #
LR B A BRI @ AR AR A X 5
& Rb-(Yb-+Nb) & f# i 8 A k1L 3 55 (5] il 48 7E <3
HiT X 7E Ta-Yb BRI 3 ZH A KWL IRTE K
HEX(RTHEE, BFEg) ., bidE ARk FR



bR ok E IR IE S AR LA-TICPMS £ 77 U-Pb M 4F & Kb i 1 & X 1665

811
— hEAERK
10 Tibet,China
p &
Oman

- - KRAZEBE_KHERE
Taibai Rock Mass Adamellites

BR/MFEHEME

Rb Th_ N Hf S
K, O Ba Ta Ce Zr

B4 KAAEARATEEBABKEFRATE
(¥E Pearce, 1984)
Fig. 4 Large-ion lithophile distribution patterns
normalized by ocean-ridge granite for Gongjiangou
deformation intrusions of Taibai rock mass

(after Pearce, 1984)

1k 35 R gL IR 18 2R T2 R A R TR T 5 4 - Rl i A
2K 09 A B 2 % A 120 3 A M

4 RHMEE SGTE

% 3 JE T 48 KB B T 98 LR AR (BT 5T 2 3Rk M 1
1 M R 2 RS AR FE B KRR TR LR A - ool
A B R A S — A B R KRR (S R,
1997; Condie, 1999, R 7£ 20 th4 80 F A J5 #.
Hoffman §t3% I T 8 Lty A4 2. 0~1. 8Ga 3& L fF
BB — WK AB KRl #b i 2 4 (Hoffman , 1988) , ffl 1A K
Jb 2 6 AN K A7 38 HLE R i By T A AR A
BARBEAR. 1996 4F Rogers 2 HH B F 1. 5G K, &
BRETE 3 A K Bl 3 B (Rogers» 1996) , 2000 4F il
12 H Columbia #5 K bk 77 78 B9 7] 8EH (Rogers et al. ,
2000),2002 4 X 4 T 38 T fih %3 Columbia #8 K i
1A (Rogers et al. ,2002) /A4 T fil {1 % d7—
FT i f Columbia ¥ KL SRR FRET
1. 9~1. 5Ga H{a] & 8% #9 Columbia #8 K it & JR I .

ENSMFRFER SEIAN 2. 1~1. 6Ma KR 1E
2 44§78 Columbia #8 A i £ 21 LKtk 9 & 7 —
(Rogers et al. ,2002; #% E % .2002a, 2002b; Condie,
2002) WEEHILE /P BRI AL E TR AR D #b
76 %8 B B K Bl S &AM B AR KRB IR A B
FRESATHERAEBEAILE . REERET
(g kLA FE A S EE BT B IR KR 0 430 35

(Patchett et al,1986), 7 B X #6553 A Al L3R
55 i A 52 Y Columbia #8 K i 371 4% 1 [a] S 3 4 37
(X E % ,2002a,2002b;Rogers et al. ,2002),

4 b 5 B IE LR T 4 O AR R B L 7 B e Bk A
H A G E 75 . 20024, 2002b) , 7E 1. 85Ga R & - 78
ik B 5 AR R s B R BT & AR AR S TR LR
A ptedr T R, B B R s s 15 3 E I
X B AR ] il B R R R B L B G TE BUAR AL SEHLE 4T
W RER(EE,1993; HHE%,1996; 8 8%
1996; Zhao et al. , 2000; Wilde et al. , 2002; #&% B &
45,2002a,2002b) B EFFERF R T P ELEIEH X
ffi 2. 0~ 1. 8Ga HA 8] B ¥ 1133 3 8 o BT L 4F S A
[ o % 4F % B0 38 5 32 1 Columbia 8 KL R £ &
W HA 5 B 7R 4k 3B s BT BR A — B AR R
it )& F Columbia #8 A Bfi 9 41 BLER 43 HEMT 2. 0~1. 8
Ga [ £ i Columbia #8 K fifi i 2 o X E B A9 BT Bx
(FE A 56,2002),

KAHBERLRBELRAMEA FILRIEEFTE
FER-HOUHREBLAHHEMN, —ERBREER
ANEMER ., RREIEETBIERAE T BRIRSH
KPP BE —KIEKETRS 1741 512Ma 850
WX U-Pb M EFRK. A AMKLEFRIERRA
ok 1L B[R] i 48 7 A R AE L B R R R s R i
JB M5 A E H A X 5 Columbia #8 KB T¥ LA
5 1 A B FLAT G A0 26 t A (B 1R 2 19 Ketilidian K
RE A FIRL A B £ B Makkovik KBS & A KH Y
HEFEEMT 1. 8~1. 6Ga; EE T # Yavapai
Il Mazatzal 3& I HE P EEE R TF 1. 8~1. 7Ga).
W 5REEIMKX NS Rz RER B, KN
DL IS A B o U R ML RIS R FE o Tl ORI
% e A - A L 5 | A 5T ) (] 365 AR T AE AL ZR 0%t BR
M (BB EEEMERZERETN. X—HE
B BREsh I FRELTHIRR, EHT
F AL R e T HAR X JT v A R A E R R L F i T
b i o B KR B f 2 LI & 5 Columbia 8 K i 49
REEFEENE XL,

1 Ah A9 VRO AE 15 B B R 8 O AR R 2523 &
18Ma . 371+ 2Ma, 206 4 2Ma, R & (2523. 40 +
17.72Ma) BR T E R MM AR B AR, 5440,
VR RKICTEMN 2.5 Ga &£ 4 W RE I8 & 1L B 4
(Krner et al. ,1998; Condie, 2000; Z= {1 1 %, 2001)
B AB Y& - i T 508E 5520, B 0 5B S XE R R
JE T E IR SR 5 F 06 i LU A 5 e B O B 4R T
15 3 BN 3B BT PR AT, AT R R X T B A



1666 b

i 2006 4

R BA ff it — 2 RIE.

5 4w

&

HEAMX U-Pb RAMNENFEREA, XKAE
EPRRETBRRAERFRRETRPERBR K
5 BT B 1741+ 12Ma, Bl R e i R B,
B A ER Ak R R B -l 1 B AR A
i v KRB EBERREERRAKERT 5K h-fi 1
A KB AR BT G AN e AR A .

bR IEE L FF7E 5 & ML Columbia # X Fifi Bf
& WIE LB S AR X L A P S L RS R
BEREMET TR EREFTRERRiE
HEZMX B RR, K5 Columbia # K i B TE AL 1
BEBTMWBRR.

Bt RAREE T RF M LR AR S
TEMASE, AL REMT RN N EERES
TR ERW /N AHTERREZESFAE LA-ICPMS #
AU-PbMRFATTHERS AL CESIE
PRI TORRMTR K _AARR KEBHR
RMRAFH  REMET ~HAETEERHRE R
EFEREENSTSBRFERATHIZRER. A
RIS R

2 % X ®

BE. 1993, #dbRi GG ERLHBREFRTEM. L2 b
B AR 1~132.

HHE. ¥R TEY.E. 1996 P EATERDHFEMLGE D,
Jb 5 R R . 1~ 259.

EW KESRMER. 2003 hBEBHWERES TERWEE
1. HERFER 241 3~10.

DHE.HER KW . Hes BREE. HES AT EH.
2003, FHHEWE LW HEA HEEBMER. WwiiE, 36
(1):1~10.

FHEXL. 1998 KRB RBRABFSETEs. JLE MR E R,

S8 ERE. 1996 B RET-BTHERBREREK p-T- il
WM I EEK. AR, 12:208~221.

FEE. 1992. AREMBAEEAF. R PEBEKXEHR
.

FEVLH,BEHE KB KER BB, 2001, FAERENE
REBRIEIEEMEAG LY. BEA¥EM|17(2):177~186.
FERNEE B B, B, BRE LR, 2002, %dbE KBS Columbia

K. H¥ETZ,9(9):225~233.

AR, G K. 1998 JLBEM—mARER AR ELF KL
BEHNFARGAERERSG M. BRMEER, 4(4):
393~405.

RER. 1993 LBUARBERAAEANES UHFNOBLFEEL. +
Bty BT B B 4R . 15~ 26.

FAL 1997. HRPPEES RGN FMEE. H¥ER%, 41~
2):1~12.

EFRLFEIL, BIEE. 1989, B EMRLE. LF REHKE

#,76~93.

BEA L EME.E¥EE. 1991, MiEBBLREESHALE. R
T E K 2 iR 1~304.

Rz KEE.%. 1988 ARV ERBE. AL . BEZHEKES
Rt 1~320.

RIEE. KRB, M, FWE. 2000 BB RKASEEAER
BN G RRA Y E. B EE2,21(2).37~45.
UM, RETT. B LW/ R, IMER. 2003 KRR FAE
REAGHEAHEEEH U-PbERNESH L TERS 4

B7. BHEEIR . 48(14):1511~1520.

A KR TGRS BIUR. 1996, REW RAPKSE MR
FORMBEURRBEER L. FEBSEDE, 26(3):201~
208.

TRAT B, RE T EB L, %, 2002, HibEILE BRI b
B AR, 1~187.

AR AERVEEL KZIF F A 1993, RE RS A1
ERERE. JEAT. BT RRAL , 1~291.

R RA A IR R 1996, AR % 04 AT 58 b T AR
MRE ER R EREREMCERGIER FER¥O®,
26:231~236.

TR IRA, R IEEN gk, 1995, LR R EFTYR
BB 30 & INTE 19 5 & A IR X W] KR B IE 48 B2 5@ 4R, 40
(21):1987~1989.

WEF.ZRE. TEV.HBARR,BEH. 1996, Fid il lH#
Wi LAt AR R B FHE. FEBEDE) ,26:193~200.

KE A, REW HRIE. %, 2001 RIGE LW 5 KRB
2. dbRt B AL, 1~ 855.

I E L IR PR T, 2004, HR [ R H v AP A0 T 2R 04 - WA TE K RE
MBS, W¥ER%K.11(3):23~32.

KREXNFH— FER. 1994, BB ERBBR M EERHR.
dbaE B ER AL, 8~161.

KRE KES MERERE.RKE. 199 ZUHTREHZERK
HEE X PEMN¥DHE),2603):216~222.

kME EEWHER.E. 199, ME-NLEBELFEESTMEY
ERESE SR TR AR B AR, 1~283.

BEE, ML Wilde S A 2002, AL RHEERMWERTHERR
TR 4. HEREDE),32(7):538~549.

BEE IR, Wilde S A, 2002, B-F L 4 Columbia # 4% K i HF
RHE. BFEIR.47(18):1361~1364.

AR X R CERE, BRI 4T, 20000 BbgELIHE R
kT R EE ARG R RAXEEEIT. 5RY¥
i, (1):22~28.

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

Ballard J R, Palin J] M, Williams I S, et al. 2001. Two ages of
porphyry intrusion resolved for the super-giant Chuquicamata
copper deposit of northern Chile by ELA-ICP-MS and SHRIMP.
Geology, 29:383~386.

Condie K C. 1999. Juvenile crust, mantle and supercontinents in the
last 1. 6Ga. Gondwana Research, 2(4):543.

Condie K C. 2000. Episodic continental growth models : Afterthoughts
and extensions. Tectonophysics, 322:153~162.

Condie K C. 2002. Breakup of a Palesproterozoic supercontinent.
Gondwana Research,5:41~43.

Hoffman P F. 1988. United plates of America,the birth of acraton: :
early Proterozoic assembly and growth of Laurentia. Ann. Rev.
Earth Planet. Sci. ,16:543~603.

Horn I ,Rudnick R L, Mcdonough W F. 2000. Precise elemental and



%114

FEBE . REASENRYELFE AR LA-ICPMS 4 U-Pb 4 B KM 5 E X 1667

isotope ratio determination by simultaneous solution nebulization
and laser ablation-ICP-MS: Application to U-Pb geochronology.
Chemical Geology, 167:405~425.

Kosler ]. Fonneland H, Sylvester P, et al. 2002. U-Pb dating of
detrital zircons for sediment provenance studies-a comparison of
laser ablation ICPMS and SIMS techniques. Chemical Geology,
182:605~618.

Krner A,Cui W Y,WANG 'S Q,et al. 1998. Single zircon ages from
high-grade rocks of the Jianping complex, Liaoning Province, NE
China. Journal of Asia Earth Sciences,16(5-6):519~532.

Ludwig K R. 1991. Tsoplot——A plotting and regression program for
radiogenic-isotope data. US Geological Survey Open-File Report.
39:91~445.

Patchett P J,Arndt N T. 1986. Nd isotopes and tectonics of 1. 9~1.7
Ga crustal genesis. Earth Planet. Lett. ,78:329~338.

Pearce ] A, Harris N B ‘W. Tindle A G. 1984. Trace elemen

discrimination diagrams for the tectonic interpretation of granitic

rocks. J. Petrol. ,25:956~983.

Rogers ] J W, Santosh M. 2002. Configuration of Columbia, a
Mesoproterozoic supercontinent. Gondwana Research, 5(1):5~
22.

Rogers ] ] W. 1996. A history of continents in past three billion years.
J Geol,104:91~107.

Rogers S ] ] W, Santoshm Yoshida M. 2000. Mesoproterozoic
supercontinent (Call for papers ). Gondwana Research, (4):590
~591.

Wilde S A,Zhao G C,SUN M. 2002. Development of the North China
Craton during the late Archaean and its final amalgamation at 1. 8
Ga: some speculations on its position within a global
Paleoproterozoic supercontinent. Gondwana Research, 5:85~94.

Zhao G C,Cawood P A, Wilde S A, et al. 2000. Metamorphism of
basement rocks in the Central Zone of the North China Craton:
implication for Paleoproterozoic tectonic evolution. Precamb.
Res. ,107:45~73.

LA-ICPMS Dating of Zircon U-Pb and Tectonic Significance of Gongjiangou
Deformation Intrusions of Taibai Rock Mass,Shaanxi Province——
the Primary Study on the Response in North Qinling Orogenic
Belt to Liilliang Movement

WANG Hongliang *'”, HE Shiping >, CHEN Juanlu >, XU Xueyi ¥ ,SONG Yong V', DIWU Chunrong v
1) State Key Laboratory of Northwest University Continental Dynamics, Xian, Shaanxi, 710069
2) Xi'an Institute of Geology and Mineral Resource,710054
3 Faculty of Earth Science ,China Unitversity of Geoscience sWuhan , Hubei 1430074

Abstract

Taibai Granitoid Intrusions lying in the northern Shangxian-Danfeng structural belt in North Qiling is a
deep and multiple rock mass formed in different ages. The host rocks of Gongjiangou Deformation Intrusions in
- the north of Taibai rock mass are gneissic adamellites, which intruded into the high-grade basement of
Palaeoproterozoic (Qinling rock group). U-Pb isotope of zircons from gneissic adamellites are determined by LA-
ICPMS in the key laboratory of continental dynamics of Northwest University ,China,and yielded a zircon U-Pb
age of 1741+ 12Ma. The CL characteristics and the ratio of *"Ph/?*Pb reveal that all zircons came from the
same magma. The formed age of gneissic adamellites should be early Mesoproterozoic. According to petrologic
and lithogeochemical characteristics,the characteristics of Gongjiangou Deformation Intrusions are most similar
to subduction-syncollision granite, and the lithogenous matter might come from the upper crust. Evidences
above show that there is a very strong event of thermo-movement early Mesoproterozoic in North Qinliing
orogenic belt. The thermo-movement may be the response to Liliang Orogen by which the North China Craton
formed. This new information is very significant to restudy the geotectonic situation and structure evolvement
of Qinliing orogenic belt, and the dynamic mechanism of China continent of proterozoic. It is also very
significant for researching the relationship between North Qiling Orogenic Belt and Columbia super continent.
Key words: North Qinling Orogenic belt; Taibai rock mass; Gongjiangou Deformation Intrusions; U-Pb

isotope ; Lilliang Movement ; Columbia super continent
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