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Despositional Provenance Analysis of the Jinjiahe Phyllite from Sanchazhi Area (Lueyang County)

in Mianlue Tectonic Belt of South Qinling, Shaanxi: Evidence from Detrital Zircon U-Pb Dating
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Abstract: A set of rock assemblage is exposed in the Sanchazi area, Mianlue tectonic belt of
Southern Qinling orogenic belt, which is consist of gray-black carbonaceous sericite-quartz-phyl-
lite, gray-white sericite-quartz-phyllite, intercalated with gravelly sericite-phyllite, dolomitic
limestone., siliceous rock and carbon-siliceous slate. In order to explore their formation age and
provenance, we conducted LA-ICP-MS U-Pb dating on detrital zircons from the gravelly sericite-
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dolomite-quartz-phyllite and sericite-dolomite-quartz-phyllite in Jinjiahe area. The obtained zircon
U-Pb ages can be divided into three groups: Neoproterozoic age group (678 ~966Ma) , with main
age peak at 781 Ma for sample MLL1259-TW3 and 865Ma for sample MLL1261-TW1, respectively;
Mesoproterozoic age group (1122~1432Ma) : and Palaeoproterozoic-Archaean age group (1944~
2824Ma) . The minimum age groups of detrital zircons for two metamorphic detrital rocks are
678~736Ma (average age of 725Ma) and 771 ~775Ma (average age of 773Ma), respectively.
Combined with the regional geological records, we propose that the provenance of clastic debris in
the sedimentary strata was mainly sourced from the Neoproterozoic magmatic rocks within the
Mianlue tectonic belt, the Bikou block, and the Hannan-Micangshan complex in the northwestern
margin of the Yangtze block. The maximum depositional age of the studied meta-sedimentary
rocks is not later than Nanhua Period, and it may give insights into the post-collision-cracking
stage of the Mianlue tectonic belt and the northwestern margin of the Yangtze block during the
mid-late Neoproterozoic period (800Ma~).

Keywords: South Qinling orogen; mianlue tectonic belt; detrial zircns; Guanjiagou Formation;

zircon LA-ICP-MS U-Pb dating
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Fig. 1 (a)Schematic diagram of Mianlue structural belt and adjacent area( After XU et al. ,2016)
(b) (¢) Geological map of the study area( After 1 : 250 000 Lueyang Map)
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Fig. 2 Field and microscopic photos of the Jinjiahe Phyllite in the Sanchazi area
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107°,0.29~2. 14, R HE A K Th/U i —
INT 0.1 ARE AR Th/U H— KT 0.4
(BELOUSOVA et al., 2002; HOSKIN et al.,
2000) , TR A= K 1 28 BT %5 A I 5 A AE X = 1 Thy/
U i (VAVRA et al., 1999; WHITEHOUSE et

wioQ]

=
=

=

=]

al. 12002 55 TR %5, 2004) , A 3% BT A 5 9 Th/
U {843 A F51E B AR W8 B AR B i o] DU (&L 4) 52
PERE SR FAEIS 4y 411 Th/U ¥Rk, H 31k
BT =0.4 22 I, [ARE R YRR & 5 £ 28 AR 43
NI R AT DBk 7R TR A

B3 £FAF#HEMLI259-TW3 ML2161-TWD R KR #EAARE X EG R FEHE
Fig. 3 Cathodoluminescence(CL) images and ages of respective zicons from the Jinjiahe Phyllite (ML1259-TW3 ML2161-TW1)

5 ML1259-TW3 o5 U8 1 0k Gl
KT 9200 K 80 Jl, fie 4 1% Al Jme & 1 8% A0 43 3l
678 Ma Ml 2 824 Ma. iz /NEW 4l 678 ~ 736 Ma
CE4ERY S 725 Ma) , WAEZ5 50T 43 3 AN 4E ik
H: OB T i ACAEES 71 5, Ry 677~906 Ma, (5 281
88. 770 LA WA W W W (L W {H AR 4% O 781 Ma,
QIR 3 Wi, 1 121~1 432 Ma, & %k
3,700 LU AR . OB A ARl o AR AR
W6 Wi,k 1 944~2 824 Ma, i B 7. 5% , W {H AR
4 2 465 Ma,

il ML1261-TW1 {94 %085 A WOkL GE iR

KF 92%) N 78 i, 5 A RN I 2 1 B A4y i
771 Ma 1 2 758 Ma, 5 /N4 R 771~ 775 Ma
CEIBJAEWR Sy 773 Ma) BASMAE S5 R W] 43 3 4 .
OB AR 67 B, 2l 771~966 Ma, i B4
85. 80 L UL AF- A W] i U L R F 41 4% O 856 Ma,
@It AR 1 L 1374 Ma [ 8L 2%,
T WA AR . OB Kb A—h oo il U4 S 10
Wi, Ky 2 281~2 758 Ma, i B %L 12. 8% , W {f 4F #%
#2597 Ma,

X2 PRRE S B A AR IR AR A AR IR B R B — B
PELA TAE TR 8 5 IR FE AR G ) 3
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Fig. 4 The discrimin diagrams of genetic types for detrital zircons from the Jinjiahe phyllite
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4.1 ERATHENERERSEBER

LA KR 4 G0 T B0 8 4 R 74 4 3 5 )
A e (2007) 1Y 3 )22 ) 43 J7 588 A O 56 800 41
We RFWHAESCE R A5, &
FEAE A5 (19900 8 3C 8 #b X 5E Z 00 20 5 BE 1 e 4 AH X
N ARV 52 B2 5 77— A8 55 (1997 ) H X B T+ 118
AR E 2 N0 M X B K F WA
AL B 5 Aok A Bk A0 Ar/® Ar ¥ B AR IR
219 Mafll 216 Ma, I\ 0 5¢ 514 412 W = Bttt 475 2%
FETEM IR AR TE AR R DU FE I W) L X BR AR VP 4 7T B
Wt A AR L o A AT 5 R 5 W i o i
Ly 2 0y R B 0T O A — R (4 N5, 2004)
IR SR (2007) 78 30 BS54 1k 5 J2 P R B
WA e TN — & 11 Y oy A= W A 4 K O HOE 1l T
Wb AR, b 2R 0 4 TR 9 3 LD 9O S B DDA OC .
o BB IR A5 (2015) 18 30 9 580 1 7K 4 ) ThD P B K €
K AD B v o3 B M T G SRR T B AR A T
(Badfl 1) Cerypto-spores) | Bili 24& 4845 M W) /N8 T
(miospores) EEIR 2K Cacritarchs) . JL T W Cchitino-
zoa) FI HUH (scolecodonts) 2 FIARAL A N W LK
TH) 4 1) 32 B U Ay e BB . B 7 45 b 5 9 A
B (2007) 58 B “1 = 25 T3 W BH EL i 1X ol b, 5 ) A
&7 AR R RO R S A B R B —FE R R
VLA TR & LI N 7e AR A A DA B A 4 Bk

JUAE R B 45 B AUE TR . 1
2 S QQOTDAE I <1 ¢ 50 J7 604 S A 1X 4t i (4] 7
BF R O GHIH F R L .

AR EE T 308 —7 X B B — & B — 41 19 C K il
ZH SRR BE AR . B P 4 b T b 5T 9 A 0 (2018)
TE LM T M XY SE 2= HOR B N R F WA b e gk
WA T RO MY : Trachysphaeridivm CHLTE
BRIE ) . Asperatopsophosphaea CHE 1 BRI B .
Pseudozonosphaera(#) 3R ¥ I ¥, W 4b IR H Lo-
phospaeridium (J& T BR FE %) . Monotrematospha-
eridium (BRI 8 | kildinellatenerum (78 3& |
E W) Nucellosphaeridium (G % ¥R . Hubei-
sphaea GHIALERIE B &5, X ek A B B0 iy
FEW 2 A FRAE . 138 (2016) 77 B EL 9 01— 717 4R 15 )
2RI AR 5 WS R 877 ~ 718 Ma FI
861~678 Ma, W&{H 43515 800 Ma Fl1 771 Ma, i\ R
P 3= B Tl AR S A D 3 S PR AR Y ik
FRUA 3, 0B AR AT BE O e e AR AL O I I A
(2018) 7 W BH S ik Hby X O 5 V) 21 728 i DL R Hh AR
13 7 AL I B 55 A A % 2H B 1 B 0 1Y AR IR A
T 932 ~723 Ma, e AE R — HAFR N 727 ~
723 MaCGFH AR Ny 725 Ma) , BR a2 L TT AR R
ALl . PRt W BE X 4 KW T BOE FAR N 8 T
MR R INY .

A Y 5T AR A5 s B = 22 1 b DX G 520 4 b 2 ik
PN = PN Pl e i S E eIk PN = P el e Y G eR
JA 5 A1 B i W (EL AR 8% 43 991 O 781 Ma (MILL1259-
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TW1).856 Ma(MLI1261-TW1) . f5:/NME# 21 4> 31y
678~736 MaCF-#J4E#4 K 725 Ma) .771 ~775 Ma
CERBAER R 773 Ma) , 2 B BH b X3¢ 58 78 41 28 Ut
U R RUTRAER Jy 725 Ma, R FRfEL .
LRGN FE A N S 0 BH b X5 52 78 41 7T R 1) T
B AR R AL .
4.2 BEHAMES T

DURRUE R AZ B TR TR i 8 % A B 2 R I
22 JRC IR BR R R R D B A AF I 5 B BF 5 AT LA B AL A
- AL TR IR B R I 8 R 45 o Y b B
R W PH b X O SR A 24 o 4 AR IR T AR AF I
SR T PR DX 3 R SR DORRAE S R

ML1259-TW3 a
300

n=80

207Pb/235U
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0.6 n=78

2600

ZOGPb/UKU

2U7Pb/235U

i 2 ()

4.2.1 HAFERFHLZE

2 A e T A S B R A 4 R
o AT 138 Pk A7, AR 87. 106, BT ILYE X
Y Lo RO A F . Fon il AR I 2 e ek
Rondina # K Fifi 8 & i1 2 fi# % 9 (HOFFMAN,
1999, CONDIE et al. ,2001) , 75 il W& #4 3% 4 L)} 4%
FHEBVG I G 77k T — RO 1 K F A (A5
(P33, 2016 s FRR SC 55,2013 £ 45,2010 A
45,2013 18 LR, 2001, 20065 B ARIT 45,2009 ; X
R 48, 20063 ZHAO et al. , 2009; ZHOU et al. ,
2002; DONG et al., 2011c, 2012; LING et al. ,

2003),
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5 SRR < T 2 U S W A 3 Y S B = 2 M X B T RCE DURR TR AT < 0 B U-Pb 4R UA RS 41

BT K SR e B kIl A SHRIMP 45 47 U-Pb
M AF 25 R (841419) ~(812+11) Ma(F4 A%,
2007) . YREVER AW DL =0 F 58003 A 5L
PP R Kl s M B R A RR ALK A
(R 14,2005 1218, 2014 5 25 BB 45, 2003 ; #6148
PH45,1997,1998) , Hoop, A8 5 K 75 MR 76 5 7
SHRIMP #5417 U-Pb 4F & 43l A (808 £ 10) Ma Al
(923+13) Ma(jE 4 A%5.2007), FEZIRAL k1l &
D) % B R e v L3S 4R B L LR E DA R R B E 5%
RT3 A, DL 1T kil o F 4K, LA-ICP-
MS #: 47 U-Pb 4F i 7 837 ~797 Ma (#zi, 2014,
2016) . FRHESCEE(2013) o BY A48 T W BH 55 42 Hb X
e W& LR -9 % BN k1l A SHRIMP 5 4
U-Pb 4E %}y (801 = 4) ~ (802 £ 5) Ma, % il
(2016) A JH 72 H W BH Hb X 5K LI O B3R 3K 5 it 7
A1 HIE Bl 840 Ma, i 24 58U 2 L1 5 7 5l
Fa 1 2 oS A . BN, B R AR kA LA-
ICP-MS #5A U-Pb 4F#4 R (783 £15) ~ (754 +14)
Ma(ZE 5 PR 55, 2009) . JHE B R AR A A B 8 L KA il
IR (778 ~667) Ma( EW4,2011) , s BH K &
K i 58 4 30 5k Ll LA-ICP-MS g5 U-Pb
AEHE M (728 £10) Ma(#i%5,2013)

Y7 Mo He P AL 2 58 O st B p 28 OB KL A R
SRt Sl e AR Il BIVLE SR SR el ok < TV
AL A P Z BUCA DL R
TH A 26 B ARl s (2R K, 2006) . Hodr, 28 T il
X HE G I SR T 2% o h RO AU 5 ) REE &
AN B i ot R B MORB FR1E . #E K 5 LA-ICP-
MS 447 U-Pb 4E#% R 839 Ma, i /R T # T Hi b v
U 38 F P A A7 A6 B E) 2 8 oo i AR Ot 48 B AR,
2007) , MR E 4 ANZE(2003,2004) %F 24 10 8 k1l
R AR SRS A AT SE A B R L
R T S, SR MBUE RED Tk
PO T — A I FE R G, [F) i 28 1B 1l
T ER RN L 2 4T SHRIMP 54 U-Pb JU 45 . 1A
RE ORI K F BE R 840~776 Ma, B Hi oo
A, WANG et al. (2008) WL 7 I b X 345 T 24 1
L FEA X RS SHRIMP 5/ U-Pb 4 % 43 5
H(821£7) Ma,(811%+12) Ma,

R 0L =22 A1 76 358 1 G B e g 350 05 e 11 1L Hb
DX A A AE K BB T i AR AR . fildn, B3k 10y X))
K RO HAEF P RN REME FRA
. WA RN T8 v I g i B mg BH—FH
ok —ai s REHRINK A A TN KA LR N KA

2B, I FR 5 (2009) 3k 45 N K 7 SHRIMP #% £
U-Pb4E 4 (842 6) Ma, B #H 58 25 (2013) 3R 15 4H
11 LA-ICP-MS #5177 U-Pb 4F 8 # (843 +3) Ma,
A QOIOZES 2 FIINAEFBih il ) A A7 3
AR AL L B B - BB B 0 TN KA T B (879 &=
7) Ma; A B B9 A B N KA TE T (848 25) ~
(840£7) Ma, H i FH 1K Ak T (834=7) Ma
1RAEE & s IRV AL F b ST i B s B 30 B B A i I
WJE % F (824 £5) Ma, [14E 3 7 1K S K% A R
o3 ) B T s PH B 48 S R s B R T AR
#4439 K (855+6) Ma H1(854410) Ma, iz e 24 [
o R R 2201 T 860~850 Ma [ 4+ 3¢ = 11 (F
JERLAE L 2014) o FEL NN S IR PR 5 XK
FERMEAL b 7 A & D TN K 77 LA-ICP-MS #5144
U-Pb 4E#% 4 51 F (884 £ 6) Ma, (877 £ 13) Ma,
(806419) Ma, (884 +13) Ma(XIAO et al. ,2007;
AR A 2013), A ML AL L S R T 1L
Hi DX T B A% E8 9 AR A 28 SHRIMP 5 4
U-Pb4EEH 792~795 Ma, J& m At 8t 9 37 o0 i 4L
(LI et al. ,2018;3E457545.,2009),
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REKAW T RKE LFEE S LA S —
RS — 7 R KRR AR QLR R A S0 .
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FTA = BRE A e KA. VE 2 BEPhZ ) 41 9%
Kk 1l SHRIMP £ 47 U-Pb 4E#8 814 Ma
CfE g4 45 ,2010) . BLAT BRI 45 (2009) 3R 15 KA
WA MBS A LR P Z A A X
BB R U-Pb 4E #8431 9 803 Ma. 730 Ma,
845 Ma.832 Ma, 25 Ht 5 ifX XU 55 (2006) I 5. 5 kL
B U-Pb i Bk AR5 19 PN 50T 41 K L 5 A AT i
(840~820 Ma) #H it . ¥ SCELAE (2002a) W X} 74 &
THF 11 90 0ok 24 95 22 5 A0 50 4L I 80 6 AT T R ¢
B U-Pb [\ i & &4 (TIMS 32, 7 9 35k 8 T
(946+18) Ma 1 (904 +18) Ma [ FIAE # , W 4
iR B2 R KB WA R oo . R A S
FALEE 2 RAEK G H G — B R TR
AR A A HE I A BRI M K A B K
MR A TR VT L KA A5 A R T iR AR R 819 ~
746 Ma(ZHAO et al. ,2009;ZHOU et al. ,2002; %
SCHRLAE L2001 ARYTAF 2009 5 X R 45 ,2006) . 55
— R KA R AR R A A AR IR T L
SN &= I o N A v
863 ~ 707Ma (DONG et al. , 2012; LING et al. ,
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2003;ZHAOQO et al. ,2009 ;% L34 .2006),
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4.2.2 PRAEREFBLZE

HoT T AR 7 2 R RE L BT o L R AR D
MR 4 R A HE S A BB 220 R T
W BH = 7 - M X S K 4l i A5 2 f Grenvillian 1]
B A B DT . (HTE MK A 1 S 0 K AR
22 B R D AN AR (2014) 7837 T b B 94 b 23K
AR A W B A U-Pb 4R 1 118~1 096 Ma,
4.2.3 #HREKR—FLERFHAARE

R AR o AR B A AR A 16 0L 4R
WA 1 944 ~2 824 Ma, 5 45 4 B gy 10%., K
VR AT R N 47 T Hb B PG b S )l 4 R .

RIS RINIUE7/ Aol ¥ N R AT TR 9 - SR |
ACE B s Ak (3. 5~2. 6 Ga) (GUO et al. ,2014;
JIAO et al. ,2009; YANG et al. ,2011), K5 & &
B I BB 5 (~2.7 Ga) (SUN et al. ,2008; WU
et al. ,2008) , B PG i BH M X £ 3 1 75 B (G ) (~
2.4 Ga) (HUI et al., 2017; CHENet al. , 2018;
ZHOU et al., 2018; 5k Jik 4§, 20105 F Jt 5% %%,
2011« 0 A A 4o T 5 4 b DX A oy 4 110 4 B B R 42
A A B 5 (~2. 65 Ga) (WANG et al. ,2013;
ZHOU et al. ,2015) A 403K 1 BE WS J4 5 (2.5
Ga) (JUAN et al. ,2013; WU et al. ,2014) .

B T B A 0 K AE e Sk 2 Ak BT TR
P ¥ i PN & A B b el AU A S T
B, 3 T B AU 2ok G 1 b X JR T 4% A (~2. 08
Ga) (WU et al. ,2012) , Hiil 41 3& 1114 oy 76 7 48 228 BT
HAEF (1.97~1. 93 Ga) (FAUR S, 2012) , Bl b b [X
A K 1 BIAE B 5 (1,96 ~ 1. 93 Ga) (WANG et
al. ,2015) 5 48 11 5 3 BE 4K X A (~ 1. 85 Ga)
(ZHOU et al. ,2017; 3k M 445,201, Kol A rE

EWHMU-PhERSHTEFTESHEZTESTE

Histograms and probability density distribution curves of the concordant U-Pb ages

PR AW 24 4 (~1. 85 Ga) (CHEN et al. ,2016) #l
JU P PGt DX oy ey A Ml 2 R £ L A0 2R 1
(DIBUER K 1. 74~1. 66 Ga) (ZHATL,2015), X4k
UEHE R UITE 44 1 o g R 2 i 76 T AT REAEAE T
1P (TR T NS AV TP AVEST TR i

v £ ] - 2% 55 R S VAT 2% A A A e A i
AN 2 2% 04 3 L Al S R ) R R R A oT
ARG LR (R 45, 2017) . W BH b IX 473 1 4%
FrEER 2 WA B — BB AR B 2 L R
TR A A RBILURH A IS o i s SR A e
o A AT I A SO R A A A TN A A R
JBT 5 0 — 4 A FUSAR S Tl 8 A8 B AR TP AR K e 2
1RAARE K R BRA 7R 1 Al - AR T k1
F RIS ) 2 815~2 449 Ma [ JE BUAE %
(HUI et al., 2017; CHEN, 2018; ZHOU et al. ,
2018; 5K IR A5, 20105 F k524 ,2011) . 3 —#B 40 A
JE 2% e 0 TN BT R R A R D B RS A T
FRILE AN 26 0 T e £ DN AR A8 BT RR & 5 ik
YEM . e N T iR 7 4 A AE A5 R R WDE 1T
2 081 Ma, A3 J5 W 2% = 1 2 Ui A (WU et al.
2012),
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7 FR AR TR k] 58 Sy B B =72 - b X OC 1 2 47
b P A A TR R
4.3 HEREX
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826~812 Ma (il - 2016 ; 3£ 5534 . 2001 5 i 47 B 2%
20033 17142 N5 ,2007) , 5 24 171 4 [X 2 52 ) e 4 2 v
M A A IR 839 Ma #0430 G 478 B 55, 2007) L I 7R
TH AT RE R R — A (B EL 2016) 1T i W A T HE
O 55 50 i (840 Ma) 1 fili 2% 9K 1 ok 1Ly %+
(837~797 Ma) 7R 1 T A i VR HI 09 A7 7 (T3 3
2016 ; BRPR S5, 20135 15 42 N 5,2007) . 76 L g H4
T AT 0 e v b kLt & BT R R B G
FRPE S L 5 K B KB 3R s A . Bilan . i K
ZRE K (LT et al., 2018) ., B2 % & 9K ( bk HE 45,
1996) (F4 11 1% 9K 5 K P+ 9 AT 75 Hh 20 & (DRUSCH-
KE et al. , 2006; XIAO et al. , 2007; YAN et al. ,
2003,2004; M 55 28, 2009) . 1§ £ ¥£ 5 -9 k1l 2
(DONG et al. ,2011¢;LING et al. ,2002;ZHOU et
al. ,2002) VB4 B 9K (%2 SCER 45 ,2002) 04 YT £ 5K
(B SCRRAE 20025 9K 2 KA L 1997) 45 L X B8 i AR
Ll B FE AR B AC 5 A 3 P I L AR
FREA B CMRIR S04, 2013) , 47 T4 F b e pg b
Gl R R WA AE CE Y8R . 1989 5 Mg b4 55, 1986,
1993) . BLAb, B KT e 171 1L RS 48 o s S e 111
B HTFER E B) —= & a 0E JE DURA RS IESE TR T
A T o e P b 2% 5 9K 15 3R 5% (CHEN et al.
2005 ; R B 55, 2006) . HY BL AT UL Sl s A 32 5 S 208
DXAE BT o0 A5 b 30 Ak T AR AL A A A o) A b 2K B
J12% 15 5 . VBN Rodinia 1238 A8 ) i )i

T AE 80 76 A e e 40 6 W A 32 17 2 4 b
VUL AL T 5 il 43— 24 i B Bt o A b B0 P 9 W A
WHNIREE T — RN 2 mR kLS. #lan,
EEHL X MR EEE T M X A L R A (783~ 754
Ma) (ZEEi %, 2009) | E 2 & K 0 Jz A 300 h X A
AR Z i (778 ~667 Ma) (F ¥ ,2008) . I BH ik 4+
T4 b X R it L0 = kI (728 Ma) (B3, 2016)
72 1 e by IX 5 T ol A e e 0T A T bR N A B B
1117 960 5 408 DX e 10 L i DX X1 58 B 0 1 e 05 i v 2k
L & B R Bl 2448 i 8O R AE B B 4R (809 &
11) Ma, kb F 2 i 3R 55 (ZR 4K B, 2009) . Ja 1110
b DX 5 B 1 DX R T AU AE (25 AR - 1003t 40 J5 46
B 5 B A 43 3 R (806 £19) Ma, (790 £20) ~
(795 6) Ma, [A # 4 J5 i& th W 7= 9 (LT et al. ,
2018 254 i 4, 20135 JE SR 45, 2009), Ei Fib
HevG A6 2 00 — K Ao 1l 1 X A7 75 [ B 3048 15 i
AL 5 335 B o A T 10 RE M X B AR 242 AR

L RANTIEER N T W P S X NN B2 P o NN SR TR ey
T GEIUE AR S  H A B A 7R 830~ 760
Ma , 4 1 P58 A 34 1 7R 24 i (% SCER A5, 20015 X R
T 5,2006) . KA I EEW K 4K X #+ LA-ICP-MS
B U-Pb 4FE# R (742. 146) Ma, AFiAEZRIEF
b 5 Ry S A A I W T8 BTl AR Y i R A
TEMEE CHAR P45, 2016), ZElRAE4E (2012) %45 1
b e A S R0 PG S i S o 4 R B A AR IR S R AT 4
T AR R W] R PG B AEAE — 4> 810 Ma i 25 (1 1§
{EL » TA Ry 3 B A A8 R 19 3 G ot AR AL 59 T
KA G — 2R (B RLAF,2013) . X
S 5 389 3 R B 06 i AR R R (~ 800 Ma) il g 44
T S 47 T M B v b 2k X Ak T R 2R A B B
17T T 2 U i) A R 6 K B e IR A N Ay 2 e s W60 S 11
FEP(637 Ma) (CER 445, 2012) , [] B 76 e 24 45 370
TR B G0 Wt Ay 365 i3 ] % b A7 6 A R & U BRIE ¢
4N 4%+ Hh B PG A S 5 e 17 L b DX Rg v 4 (R 4 il
SRR ARAL T B R I IR OGS B (f
2016 ; 254/ i 45 ,2011) %%,

AR ARAS 1 W BH 4 G4 = 2 F M IX e K Al
TR IS B A D AP 5 LR 10U g L R A 9 s B o
Jeht B O G2 V) 2 U (L A7 0 AL (A3, 2016) 5 de KITUAR
AR A 725 Ma, H 25 G i A SCEL R B i A ) g
WFFE G AR e G0 41 3B B R 3 ol 3t DT AR A OF
WIS, 20075 13, 20165 I R 8545, 20035 15 4 A
45,2004) , LA KR ) A L PR DG HEBURAAE L TN
W BH = 72, - 1l X 5 S 78 41 2 S s A4y o 5 7 o oy AR
M6 300 i P 445 T AR 9 B AT VR PR 3 BB K

5 4Eip

CL) 9ot 8 g 325 2 s B = 3 7 ML IX 4 2 ) T MO
2 11 7E TR JE AR S B A B N AR IS A R
678~736 Ma(SEHJ4E S H 725 Ma) . 771 ~775 Ma
CPRRJAER S 773 Ma) AUFRIXE AL FTTRA DTN
R 2 B HIE R T g fR 2,

(2) 9ol I g 338 7 W PH 42 Z3 T = 0 F b IX %
B LT B A AR IR A 3 A B AR IR AL
677~966 Ma, iz Bt 43 B i U {H . 0 (B 4F % 43 00
781 Ma(#: f ML1259-TW3) 865 Ma(#f i ML1261-
TWD ;s et RAE IS4 . 1 122~1 432 Ma, TG W i I
B A oo i A R fRAE IR 41, 1 944~2 824 Ma, il
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) 3 7 B 408 X T oy AR S e 3 PR S 2

2 2% 3 #k (References) :

MR AE e, B 4 o, 00 6 A R — H R iR B0 AR A 1t kA
%5 Sm-Nd [8] i 2 3 2R Ak 5= [T]. o F M 5T, 2006, 33
(1):113-122.

CHEN Yuelong, TANG Jinrong, LIU Fei, et al. Elemental
and Sm-Nd isotopic geochemistry of clastic sedimentary
rocks in the Gerze-Songpan block and Longmen Moun-
tain[ J]. Geology in China,2006,33(1):113-122.

AL RE DMK, SRR IR L SF . B Z IR TY 2 BF RS 41 SHRIMP U-
Pb 4F e S FCA 3 3 5 SCLT T Bk 4 3 Jic, 2010, 28 (2)
53-58.

CUI Jiantang, HAN Fanglin, ZHANG Shuanhou, et al. Zir-
con SHRIMP U-Pb Dating and the Tectonic Significance
of the Xixiang Group in Southern Qinling[]]. Geology
of Shaanxi,2010.,28(2):53-58.

A B EE K UL S B — g BH A O Al 1 e M 2 R
(1], BG83 2004 ,50(3) : 295-303.

FENG Yimin, CAO Xuanduo, ZHANG Erpeng. Discussion
on the Tectonic Features of the Mianxian-Lueyang Zone
[J]. Geological Review,2004,50(3):295-303.

HART AT ZR VT R L BT T A AR A R
PR e H b o 3 LT ). BB 37 . 2016..62(4) :929-944,

GAN Baoping, LAI Shaocong, QIN Jiangfeng. Petrogenesis
and Impications for the Neoproterzoic Monzogranite in
Pinghe, MicangMountain[ J ]. Geological Review, 2016,
62(4):929-944.

s E U A K AFL T 2R OC G A W R g 1 A
Wy 6L i A 4 A SRR /N 9 A A [T . M T 4R
2015,34(9) :1668-1676.

GAO Liangda, WANG Tao,JIANG Chunfa,et al. A new re-
cord of the Late Ordovician cryptospores and vascular
plant mio-spores from Guanjiagou Formation, West Qin-
ling[ J]. Geological Bulletin of China, 2015, 34 (9):
1668-1676.

fR U SRR AR IR L R R I R AR X ROCE TE ALK A
N LA-ICP-MS #547 U-Pb 4R % X H i Bt 25 SCLT .
P BT, 2017,50(1) . 198-211.

GONG Feng, PEI Xianzhi, L1 Ruibao, et al. LA-ICP-MS Zir-
con U-UP Ages of the Plagioclase-Amphibole Schist
from the Wuguan Group in Shangdan Area, East Qin-
gling.and Its Geological Significance[ J]. Northwestern
Geology,2017,50(1) :198-211.

EAHTE L BRI BV I KA R A 85 A U-Pb
SEAFE K Lu-HI [FA 2 AF5E00 ). P56 i 5, 2013, 46 (3)
50-63.

GONG Xiangkuang, CHEN Danglin, ZHAO Jiao. Studies on
Geochemistry, Zorcon U-Pb Dating and Lu-Hf Isotope
Composition of the Tongchang Diorites, Shaanxi Prov-
ince[ J ]. Northwestern Geology,2013,46(3) :50-63.

Tkdede. 47 7 kL AL 4 5 SHRIMP 4 £7 U-Pb & 4F K
BRAL 2 RFAE DTS D], b5t . b 3 BT K2, 2010.

GENG Yingying. SHRIMP U-Pb Zircon Geochronology and Ge-
ochemistry Study ofNeoproterozoic Granites in the Northern
Margin of Yangtze Continent[ D]. Beijing: Master Disserta-
tion of China University of Geosciences,2010.

BRI A i 2R, A5 R AT 3 L T e AR R A
B U-Pb 4% B HC b Bt 8 SCLT . Bk 24 4. 2012, 33
(3):305-315.

HU Juan, LIU Xiaochun, QU Wei,et al. Zircon U-Pb Ages of
Paleoproterozoic Metabasites from the Tongbai Orogen
and Their Geological Significance[ J]. Acta Geoscientica
Sinica,2012,33(3) :305-315.

AR 7 seh BB T R I Ak 4 i e K b A 3
BIDT, R o [ BT A%, 2014,

JIANG Xingfu. Genesis and Tectonic Significance of the Mi-
aowan Ophiolite Complex in the Huangling Anticline
Yangtze Craton[ D]. Wuhan: China University of Geo-
sciences, 2014,

A oK A RO S T R IS R — g B4 A R
S A A BRI AR AELT ] A A7 2441, 1997, 13(4)
564-572.

LLAI Shaocong, ZHANG Guowei, YANG Yongcheng, et al.
Petrology and Geochemistry feature of the Metamorphic
Volcanic Rocks in Mianxian-Lueyang Suture Zone,
South Qinling[ ]J]. Acta Petrlogica Sinica,1997,13(4):
564-572.

AT Sk A K O A5 T R0 B — W P 45 5 g 4t
5 Byl MR Al 2 e HOR MR 3 5 SCT L b ek
1b22,1998,27(3) :283-293.

L AT Shaocong,ZHANG Guowei, YANG yongchen,et al. Ge-



16 Piodb o SR

NORTHWESTERN GEOLOGY

2019 4

ochemistry of the Ophiolite and Island Arc Volcanic
Rock in the Mianxian-Lueyang Suture Zone, Southern
Qinling and their Tectonic Significances[ J]. Geochimi-
ca,1998,27(3):283-293.

LA o E AR Z2 08 — ) w25 6l e o B R M
1 LT, MR IT 199945 FI)) 1 1062-1071.

LAI Shaocong, ZHANG Guowei. Ophiolites and their Tec-
tonic Significance in the Mianlue Suture Zone, Qinling-
Dabie Orogenic Belt [ ] ]. Geological Review, 1999, 45
(S1):1062-1071.

AT Sk A, 3 A, F R IR RG4S 5 BE T SR TR ST uE 4t
EE"JE;EA(,<7Ciﬂ$’AiJ AL i BT 3 4, 2002, 21
(8):465-470.

LAI Shaocong,ZHANG Guowei, PEI Xianzhi. Geochemistry
of the Pipasi ophiolite in the Mianlue suture zone, South
Qinling,and its tectonic significance[ J]. Geological Bull-
letin of China.2002,21(8):465-470.

méﬁﬁ JOREA LI BRI R R - BE S BT

TR 2 e AR5 5 B Ll A B AL 2 B L R A i
BSCLI]. [ A= (D $ b BRBE 2% ), 2003a, 33 (1)
10-19.

LLAT Shaocong. ZHANG Guowei, PEI Xianzhi, et al. Geo-
chemistry of the Ophiolite and Ocean Island Volcanic
Rcks in the Kangxian-Pipasi-Nanping Tectonic Melange
Belt, South Qinling and Its Tectonic significances[ ] ].
Science in China,2003a,33(1):10-19.

AT SR E AR G A R0 — SR W A 3 e
SRR S v T B g 2s 4 A [T ], E AL (D
HoERF} %) . 2003b,33(12) :1174-1183.

LAI Shaocong, ZHANG Guowei, DONG Yunpeng, et al.
Properties and temporal and spatial distribution of Ophi-
olites and related Volcanic Rocks in the Qinling-Dabie
Mianlue Tectonic Belt[ ]J]. Science in China, 2003b, 33
(12):1174-1183.

IR AR R VLA 25 I VG BT S0 e 4 A M 3K AL
Fe LA-ICP-MS 447 U-Pb g 4 [ 1], rh [ RL2 (D .
ERBLAE) ,2007, (B8 FI)) :262-270.

LLAT Shaocong, .1 Yongfei,QIN Jiangfeng. Geochemistry and
LA-ICP-MS zircon U-Pb dating of the Dongjiahe ophio-
lite complex from the western Bikou terrane[ ] |. Science
in China,2007, (Suppl. ) :305-313.

AT, 2R VL. RIS 58 & =2 FIR A B 85 A U-Pb 4F
i K HI [ 28 20—ty 5 £ 307 ¥ 52 0F o 118 4R AR 22 iE
LT, HER B 2% 5 IR 5244, 2010,32(1) . 27-33.

LAI Shaocong, QIN Jiangfeng. Zircon U-Pb Dating and Hf

Isotpic Composition of the Diabase Dike Swarm from

Sanchazi Area., Mianlue Suture-Chronolgy Evidence for
the paleo-Tethys Oceanic Crust Subduction[ ] ]. Journal
of Earth Sciences and Environment,2010,32(1):27-33.

AR B AE. h E AR i R Fe R LT,
TR 2 B B4R - 1980,2(00)  11-19, 130.

LI Chunyu. WANG Quan,ZHANG Zhimeng., et al. Prelimi-
nary Study of Plate Tectonics of China[J]. Bulletin Chi-
nese Academy of Geological Sciences, 1980,2(00):11-
19.130.

2Rl K S AE, A5 AT e ik 2 0 W 45 S IR T
i 1}((LA—MC—ILP7MS>‘{E!'JXE"E%4€1 U-Pb [f] {3 3 4F i
WEFELT]. 892 4. 2009, 29 (B H]) - 600-601.

LI Huaikun, GENG Jianzhen, HAO Shuang, et al. Study on
zircon U-Pb dating by LA-MC-ICP-MS[ ] |. Acta Miner-
alogica Sinica,2009,29(Suppl. 1):600-601.

AEERAR L FESEIR T AT, S T R 08 g 2% W R SR L
il LA-ICP-MS 5 47 U-Pb 4F % B Hoby s 2 [T 1.
b R 24, 2009,83(11) :1612-1623.

LI Ruibao, PEI Xianzhi, DING Sanping, et al. LA-ICP-MS
Ziren U-Pb Dating of the Ppasi Basic Volcanic Rocks
Within the Mian-Lue Tectonic Zone in the Southern
Margin of west Qinling itsGeological Implication[ ] ].
Acta Geological Sinica,2009,83(11):1612-1623.

B BEIRNE A G F R R A =R Tl s
S IR AL 2 e A KB i ARLT DL E R 2 (D 4
HERBL2),2003,33(12) :1163-1173.

LI Shuguang, HOU Zhenhui, YANG Yongcheng, et al. Geo-
chronology and geochemistry ofSanchaizi magmatic arc,
Mian-Lue Tectonic Belt, South Qinling [J]. Science in
China (Series D),2003,33(12):1164-1173.

ZEBESE PN TR L 5l [ £ L A5 T 2 U 0 I A 3 i R VA e 8 S5
L PR AR AR 2 0 b 3R A 25—ty A AR A R H P G
RMESE LT ], ER A (D 8- R4 . 1996,26(3)
223-230.

LI Shuguang, SUN Weidong, ZHANG Guowei, et al. Chro-
nology and geochemistry of metavolcanic rocks from
Heigouxia Valley in the Mian-Lue tectonic zone, South
Qinling-Evidence for a Paleozoic oceanic basin and its
close time[ ] ]. Science in China,1996,26(3) :223-230.

2K YT RIS O KA R A AR E R
[D].P6% : P It K% . 2006.

LI Yongfei. Petrogeochemical study of Bikou volcanic series
on the North margin of the Yangtzeplate[ D]. Xi’an:
Northwest University,2006.

ZE . B MRV A S5 e T Ll (LB W BT
4 3 AR B2 OB O AR LD, 78 42 < 4 22 K 4% . 2009,



543

5 SRR < T 2 U S W A 3 Y S B = 2 M X B T RCE DURR TR AT < 0 B U-Pb 4R UA RS 47

LI Zuochen. Composition, Structural Characteristics and Evo-
lution of Back-Longmenshan Orgen ( North Section) in
the Northwest Margin of Yangtze Block [ D]. Xi’an:
Chang’an University,2009.

ARSI AR L B v Jb S0 PR M X R
WAL B 5 R AR AR 2 b Bk Ab 2 R A TR e [T ). 3t T ie
PF.2013.59(5) :869-884.

LI Zuochen, PEI Xianzhi, LI Ruibao, et al. Geochronological
and Geochemical Study on Datan Granite in Liujiaping
Area, Northwest Yangtze Block and Its Tectonic Sitting
[J]. Geological Review,2013,59(5) :869-884.

ARSI XK, S B T B AL S5 e 1T 1l g A
2 — R AARTT R 2 e iE K KO 3R 352 [T . M sk Bt
F IR A ,2011,33(2) :117-124.

LI Zuochen, PEI Xianzhi, LIU Zhanqin, et al. Characteristic
of Sedimentary Strata and Their forming Environments
of Nanhuan Period-Early Paleozoic of Back-lLongmen-
shan in the Northwest Margin of Yangtze Block[ ] ].
Journal of Earth Sciences and Environment, 2011, 33
(2):117-124.

ZBEM EAE B ARFKIF M AKX 1 5K
B A LR, VU 2 B DY 48 b BT ™ JRy X 3 b T 9
BN, 1994.

MRYR S Z2 4L AR 2 L 55, 9 2R R L Al A T A Ll A B
U-Pb 4R % R s sk Ak = i 58 [T . 25 A 4 ). 2013, 29
(1) :85-96.

LING Zhenwen, QIN Yan, ZHOU Zhenju, et al. Zircon U-Pb
dating and geochemistey of the volcanic rocks at Guachang-
gou Area, Mian-Lue suture, South Qinling[ J]. Acta Petro-
logica Sinica,2013,29(1) :85-96.

WOSCERL, Fk AR A, AU S TR R A
HhERAL R AR O 3 1 S LT ). W e A Rk Ak 2l
#2,2001,20(4) :218-221.

LING Wenli, WANG Xianhua, CHENG Jianping. Geochemi-
cal Features and Its Tectnic Implication of the Jinning-
ian Wangjiashan Cabbros in the North Margin of Yan-
gtze Block[ J]. Bulletin of Mineralgy, Petrlgy and Geo-
chemisttry.2001,20(4) .218-221.

T SCEL Il BRI 55 V8 S BER AR S A 5 W A
R B sR Ak 2 i 29 LT 1. b E R = (D 8 s BR B
%),2002,32(2):101-112,

LI Wenli, GAO Shan, OUYANG Jianping, et al. Time and
tectonic setting of the Xixiang Group: Constraints from
zircon U-Pb geochronology and geochemistry [ J]. Sci-
ence in China,2002,32(2).:101-112.

VEOCHE, LRk R A Y A R 2R IR B I IR K e i

Je HoHb i & LT, HER k2, 2002, 31(3) : 222-229.

LING Wenli, WANG Xianhua, CHENG Jianping, et al. Rec-
ognition and Geological significance of Zhen’an are-
volanic suite South Qinling Orogenic Belt[]J]. Geochimi-
ca,2002,31(3):222-229.

Ve SCRE RRANNE, E AR AL R M OB T A I Bk
A2 AR B G X pg 2 0 5 < B DX A 5 A B R 4R R
()], 55 A %4 . 2002, 18(1) - 25-36.

LING Wenlin, CHENG Jianping, WANG Xianhua,et al. Geo-
chemical Features of the Neoprterzoic igneous rocks
from the Wudang region and their implication for recon-
struction of the Jinning tectonic evolution along the
south Qinling orogenic belt[ J]. Acta Petrologica Sinica
2002,18(1):25-36.

Ve SCE L AR SEL B TR S R ORT o A KR
PEXF L B M s L — 2k A s e AR AR
ELA-ICPMS #5471 U-Pb A RAER AR IT] A
24 ,2006,22(2) : 387-396.

LING Wenli, GAO Shan, CHENG Jianping, et al. Neoprot-
erozic magmatic events within the Yangtze continental
interior and alng its nrthern margin an their tectonic im-
plication: constraint from the ELA-ICPMS U-Pb Geo-
chronlogy of Zircons from the Huangling and Hannan
comlexes[ J]. Acta Petrologica Sinica, 2006, 22 (2):
387-396.

PR, E SR, R T 508 0 500 4 M 2 AR IR R
F i w7 ()]0 K b 3 5 B %, 2007, 31 (3):
315-321.

LU Hanfeng, WANG Zongqi, WANG Tao. On the Age Prov-
enance and Structural Respnse of the Guanjiagou For-
matin in the Western Qinling Muntion[ J]. Geotectonica
et Metallogenia,2007,31(3) :315-321.

JA—AE B A E DL L B ORI DT
X 384 5. 1997 ,16(3) : 10,

LU Yilun, HUANG Jiangkun, DU Dinghan, et al. Strati-
graphic Sequence and Age of The Bikou Group[]]. Re-
ginal Gelogy of China,1997,16(3):10.

HhoRHE, B E 2 BAR. CS2 R e i AR  F 3 8 TR R AR
(I, DU b 2% 41 . 1996, 16(2) :110-114.

MA Yongwang, WANG Guozhi, HU Xinwei. Tectinic Defr-
mation of Pengguan Complex As A Nappe[]]. Acta Ge-
olgicca Sichuan,1996,16(2):110-114.

VA B BRI T RS A A RRIE B HoA i 2 LT ). s Bk
Bl 5324 ,1989,11(2) :46-56.

PEI Xianzhi, The Feature and the Tectonic Significance of
Rock Assemblage in the Bikoou Group, Southern Qin-



48 Piodb o SR

NORTHWESTERN GEOLOGY

2019 4

ling[ J]. Journal of Earth Sciences and Environment,
1989,11(2) :46-56.

FESENh . s — T e B U AL 35 i Y JE B0 A 5 8l ) o AR
[DI. P . Pt k2% . 2001.

PEI Xianzhi. Geological Evolution and Dynamics of the Mian-
lue-A’'nyemaqen Tectonic Zone, Central China [ D J.
Xi’an: Northwest University,2001

FHh BT T R I S 5 T U T
L R AL KA B 1 SHRIMP U-Pb 48 ¢ L& A7 ok
fh2g K H# i B [T #b 2% /i 2k, 2009, 16 (3):
231-249.

PEI Xianzhi, LI Zuochen,DING Sanping, et al. Neoproterozo-
ic Jiaoziding peraluminous granite in the northwest mar-
gin of YangtzeBlock:Zircon SHRIMP U-Pb age and ge-
ochemistry,and their tectonic significance[ J]. Earth Sci-
ence Frontiers,2009,16(3):231-249.

= R R S Y R N TS g R S S B e o
BAFAELT . Hb U 42, 2002, 21 () 2) :486-494.

PEI Xianzhi,ZHANG Guowei, LAl Shaocong,et al. Main ge-
oloical feature of the Mianlue tectonic belt on the south-
ern margin of the West Qinling[ J]. Geological Bulletin
of China,2002.21(Suppl. 2) :486-494.

SR AT BE DR AFL 45 1 E b S 38 1 B AR K B A
B U-Pb 4E 8% (HI R A7 R AFAE S HoH B SCLT L 3k
KAF2F AR R B4 D 22014, 44 (4) : 1200-1218.

PING Xianquan, ZHENG Jianping. XIONG Qing. et al. Zir-
coon U-Pb Ages and Hf Isotope Characteristics of the
Cranitic Plutons in Bikou Terrane, Northwestern Yan-
gtze Block and Their Geological Significanc[J]. Journal
of Jili Universitety ( Earth Science Edition), 2014, 44
(4):1200-1218.

BV A5 b TR A BE. 1+ 25 T3 W BH R X S A e A LR 7Y
L BV 48 1l TR A B L 2007,

TRAFEL RN AR P E BE By VH Z 04 SCE M X G 580 2R ¥ i% B UT
TR & LT s B3k RE 2% 5 35 55 2% 42, 2003, 25 (4) ; 21-
26,31.

SU Chungian, LIU Jiqin, WANG Yaopei. Submaring Fan
Depositional Systems of The Guangjiagou Formation in
Wenxian, West Qinling[ J]. Journal of Earth Science En-
vironment,2003,25(4) :21-26,31.

TR L FESER A ER O AL B 2R U SR 365 A R X
KFEWHAZTIORE R WE)E 85 A U-Pb 4% K 57 &
X[T]. HERER 2% ,2019,44(4) 1 1424-1438.

SU Zhenguo, PEI Xianzhi, LI Ruibao, et al. Detrital Zircon U-
Pb Ages and Geological Significance of Metasedimentary

Rocks from Guanjiagou Formation in Huoshenmiao Ar-

ea Mianlue Tectonic Belt of South Qinling[J]. Earth
Science,2019,44(04) :1424-1438

PEERE £ A PR = HE S, S5 WG I8 45 T ol Bl L 2 b e ool AR
o il K AL [T ], s 2R B2 5 I 45 % 4. 1986, 8
(3):10-21,100.

TAO Hongxiang, WANG Quangin, GAO Zhaoying,et al. Sr-
tucture and Evolution of the Island Are along the
Northern Marging of the Yangtze Ancient land during
Middle-Late Proterozoic[ ] ]. Journal of Earth Sciences
and Environment,1986,8(3):10-21,100.

P YL A A VR F 42 P4, 3 F AR B b 54 3 vk st LML
PO 22 YL R 22 A 1993, 1-141.

TAO Hongxiang., HE Huiya. WANG Qianging.et al. Histor-
ical Evolution of Tectonics in North Rim of Yangzi Plate
[M]. Xi’an: Northwest University Publishing House,
1993,1-141.

T SE B SO BRI B A B 2R 08 W BH 3 TR R G kA
YA R AHC A ES A U-Pb AR AR LT ] MR 2% 417
2011,85(8):1284-1290.

WANG Hongliang, XU Xueyi, CHEN Junlu, et al. Con-
straints from Zircon U-Pb Chronology of Yudongzi
GroupMagnetite-Quartzite in the Lueyang Area. South-
ern Qinling. China[J]. Acte Geologice Sinice, 2012, 57
(34):3283-3294.

EARA, EW R FELL. B T AR S R B B DA R B
U-Pb 4Rl A1 HE-O [ i 5 45 ik X6 I8 XL 5 Al Rodinia
R 2 A I R 2 LT ). RE 42 S 4R 2012, 57 (34) .
3283-3294.

WANG Mengxi, WANG Yan,ZHAO Junhong. Zircon U-Pb
dating and Hf-O isotopes of the Zhouan ultramafic in-
trusion in the northern margin of the Yangtze Block,SW
China: Constraintson the nature of mantle source and
timing of the supercontinent Rodinia breakup[J]. Chin
Sci Bull,2012,57(34) :3283-3294.

T, BRI HY AR e A W A o AL M OB BGE = LD
Jemt . o BT RE A2 B L 2008.

WANG Tao. Tectonic-Lithological assemnlages of Southern
Qinling accretioonary complex and their formation
process[ D]. Beijing: Chinese Academy of Geological Sci-
ences, 2008.

F, EAE F A AL A g Z 0 PR VLA AR SR K A B
PR TR A A B b 2R Ak 24 R AR [T ). A % 4, 2011,
27(3) :645-656.

WANG Tao , WANG Zongqi, YAN Quanren, et al. The formation
age and geochemicalcharacteristics of the metavolcanic rock

blocks of the Baishuijiang Group in South Qinling[ J]. Acta



543

5 SRR < T 2 U S W A 3 Y S B = 2 M X B T RCE DURR TR AT < 0 B U-Pb 4R UA RS 49

Petrologica Sinica,2011,27(3) ;:645-656.

A RNB S, SR U N L S B A T IR A A B B L T
AR o i 3 LT db st R 2 4R (A AR B D
2010,47(1):91-102.

WANG Wei, LIU Shuwen, WU Fenghui,et al. Emplaced and
Metallogeetic Time of Tongchang Diorities, Southern
Shaanxi Province and Its Geological Implications[ ] ].
Acta Scientiarum Naturalium Universitatis Pekinensis,
2010,47(1):91-102.

T TCAR S H AR A A B R A A 5 B X U-Pb AR i i
Bl 29[)]. Bl 3@ 4 ,2004,49(16) : 1589-1604.

WU Yuanbao.ZHENG Yongfei. Genetic mineralogy of zircon
andits constraints on the interpretation of U-Pb age[ ] ].
Chinese Science Bulletin,2004,49(16) :1589-1604.

YT AR S RSP B S BRIl A A
LT, 5 E 5 2009, 42(2) : 1-37.

XIA Linxi, XIA Zuchun, MA Zhongping, et al. Petrogenesis
of Volcanic Rocks from Xixiang Goup in Middle Part of
South Qingling Mountains[ J]. Northwestern Geology,
2009,42(2) :1-37.

AT 0B A 3 T = A — R M X S 5 e Al
Wk ERE A E A LD] W% KE KR
,2014,

XU Tong. Geochemistry and Geochronoogy of Ophiolite and
Relate Volcanic rocks in Sancgazi-Hengxianhe Area, Mi-
anlue Tetonic Zone and Regionial tectonic Evolution
[D]. Xi’an:Chang’an University,2014.

A L 2 04 P 5% W ) 30 ol L ek BT 3t DX 2L R E R A 3
HALREFE D], 16 %« K %2 K%, 2016.

XU Tong. Component feature and Tectonic Evolution of Mi-
anlue Tectonic Zone in Kangxian-Lueyang Area, South
Margin of Qinling Orogen[ D]. Xi'an: Chang’an Univer-
sity,2016.

TR ST L 2 S TR S SRl W R S A R T Ml X K S A
W S UL 1 R AL 22 FRAE L LA-ICP-MS 5 41 U-Pb 4
B R oMy aE L] b [ M BT, 2018, 40 (6):
1777-1792.

XU Tong,PEI Xianzhi, LI Ruibao.et al. Geochemical charac-
teristics, LA-ICP-MS zircon U-Pb dating and tectonic
significance { Zhangyangoou Bimodal volcanic rocks in
Hengxianhe area, Mian-Lue tectonic zonel J |. Geology in
China,2013,40(6) :1777-1792.

T, FE5EVR L A B OR L S T 5% 04 S W R Y R T bk 1 e
AP AR 2 B b 3R A 2 A AR —— 7 70 i AR S W A AR TR
O ok 32 s LT ). M B8 TF, 2017,63(2) :375-394,

XU Tong, PEI Xianzhi, LI Ruibao, et al. Ages and Geochemi-

cal Features of the Heigouxia Volcanic Rocks in theMi-
anxian—Lueyang Area of South Qinling Orogen: Evi-
dence forExistence and Subduction of Neoproterozoic
Mianxian—Lueyang Ocean [ ] ]. Geological Review,
2017,63(2) :375-394.

TR, 3 SEVh L X A L S R 5 08 S W R 3 A Ik LY BT T
PR 2 1l M BR AL 27 1 AE K 5 41 LA-ICP-MSU-Pb 4
##% — Rodinia #8 K ffi % & 95 £F 1932 3¢ (] 1. Hb B2 ag oF .
2016,62(2) :434-450.

XU Tong, PEI Xianzhi, LIU Chenjun, et al. GeoChemical
Feature and Zircon LA-ICP-MS U Pb Age of the Neo-
proterozoic Zhangergou Metamorphic Andesitic Rocks
in The Mianxian-Lueyang Area of South Qinling Orogen
Evidence for Amalgamation of Rodinaa Supercontinent
[J]. Geological Review,2016,62(2) :434-450.

ElA N ER, =B TR L 1 IR — SHRIMP
B U-Pb i 4F 25 32 (1], Hb 338 #2, 2003, 22 (6):
456-458.

YAN Quanren, WANG Zongqi. YAN Zhen,et al. The Age of
Bikou Volcanic-SHRIMP Zircon U-Pb Date[ ] ]. Geolog-
ical Bulletin of China,2003,22(6) :456-458.

Fl4x A ANDREW D H., F 5308, 4. 3% TR L 258 1k
Ll 1 b Bk A 22 R AR S A 5 BRI [T 0. o 40 0 ) o A
#52004,23(1) :1-11.

YAN Quanren, ANDREW DH, WANG Zongqi, et al. Geo-
chemistry and tectonic setting of the the Bikou volcanci
terrane on the northern margin of the Yangtze plate[ J].
Acte Petrologica et Mineralogica,2004.23(1):1-11.

4 N .ANDREW D H, £ 538, 55, 1 Z 06 0K IW A TR A 1Y
AP L R B 58 K R A i R SCLT ] B 22 5@ 4, 2004, 49
(14):1416-1423.

YAN Quanren, ANDREW D H., WANG Zongqi. et al. The
age, Genetic Environment and Tectonic significance of
the conglomerate of the Guanjiagou Formation in the
Southern Qinling Mountains[ J ]. Chinese Science Bulle-
tin,2004,49(14) :1416-1423.

EA2 N BRI, BB, Z08 Pm R i R el e E — i B
Brip 45 e — Bk Bk A 9 SHRIMP 44X K H 3 X
(1. B8 3% 2007 ,53(6) : 755-764.

YAN Quanren, WANG Zongqgi, YAN Zhen, et al. SHRIMP
Analyses for Ophiolitic-Mafic Blocks in the Kangxian-
Mianxian Section of the Mianxian-Lueyang Melange:
Their Geological Implications [ J ]. Geological Review,
2007,53(6) :755-764.

WasAe A2 5 AR f5 . Z2 0 3 1Ly 54 5 AL T 1)
RLTD. m e BT 2 4R 1999,5(2) 2 2-17.



50 o b B

NORTHWESTERN GEOLOGY

2019 4

YANG Zhihua, LI Yong, DENG Yating. Recongsideration of
some Problems About The Structure and Evolution of
The Qinling Orogenic Belt [ J ]. Geological Journal of
China Universities,1999,5(2) :2-17.

Wi 75, ok /NI L SCAE . IRV 45 Sl e T 3t DX S At 3t 5 97 A I3
B R 5 LR V54 VS 44 Hb 5T A o0, 2018.

Wk ARG U Il TS L A5 R LM T AR T I A
HBkA % 2 SHRIMP &5 47 U-Pb [z RAENELT] &
£ 274 .2009,25(11) : 2866-2876.

YE Lin, CHENG Zengtao, LU Lina, et al. Petrological Geo-
Chronology and Zircon SHRIMP U-Pb of Tongchang
diorites, Mianluening area, Southern Shanxi Provience,
China [ J]. Acta Petrologica Sinica 2009, 25 (11);
2866-2876.

T PO AL A= B AR L S R 5 U S G s Sk YR A R R
SR R B R R LT DL i R (D #1996, 26 (3
T . 78-82.

FENG Qinglai,DU Yuansheng, YIN Hongfu,et al. The dis-
covery andits significance of the radiolaria in Mianlue
ophiolitic melange belt, south Qinling Mountains [ ] ].
Science in China (Series D),1996,26 (Supp. ) : 78-82 (in
Chinese with English abstract).

oK L #2280 A 36 S I R B A
it ML Jb 5t Bho AL, 2015 1-510.

ZHANG Guowei, DONG Yunpeng, LAl Shaocong,et al. The
Mianlue Tectonic Zone of the Qinling Orogen and China
Continental Tectonics| M. Beijing : Science Press, 2015
1-510.

G SR LY A 3 el N B T B S S
TS s gE 5 LI 0. b E R (D . s Bk B A
2003,33(12):1121-1135.

ZHANG Guowei, DONG Yunpeng. LAl Shaocong.et al. Mi-
anlue tectonic zone and Mianlue suture zone on southern
margin of Qinling-Dabie orogenic belt [ J]. Science in
China Series D Earth Sciences, 2003, 33 (12):
1121-1135.

B IR AT L A ZR e i LA 5 R R gl 2 M.
bt B2 i ARk . 2001 - 1-855.

ZHANG Guowei, ZHANG Benren, YUAN Xuechen. et al.
Qinling Orogenic Belt and Continental Dynamics[ M.
Beijing: Science Press,2001:1-855.

R AR BRIUA L 3824 AR, 45, 2208 — Rl v e i Ll AR R 4
W T B A I B CIR— i b B R B E AR PF A
[T, Hb 5 4% . 2004 ,23(Z2) :846-853.

ZhANG Guowei, CHENG Shunyou, GUO Anlin, et al. Mian-

Lue Paleo-suture on the southern margin of the Central

Orogenic System in Qinling-Dabie-with a discussion of
theassembly of the main part of the continent of China
[J]. Geological Bulletion of China, 2004, 23 (Z2):
846-853.

KR TR IR AT SO L AR 2R A O T At 58 G A A
A6 5 A A F A R R BR LT DL MR A6 4%, 1997, 26 (5)
16-24.

ZHANG Hongfei, ZHANG Benren, LIN Wenli, et al. Late
Protrrozoic Crustal Accretion of South Qinling: Nd Iso-
topic Study from Cranitic Rocks[J]. Geochica, 1997, 26
(5):16-24.

TREAE B AT EEL . B AL Gl oo R BE AR
R & B & E LT B2 i, 2011, 56 (1)
44-57.

ZHANG Lijuan, MA Changiang, WANG Lianxun, et al. Dis-
covery of Paleoproterozoic rapakivi granite on the north-
ern margin of the Yangtze block and its geological sig-
nificance[ J |. Chinese Sci Bull,2011,56(1) :44-57.

TR AR R AL A T ZR 08 i [ 3 IX 6 R 5 J 5 A B
16 545 A LA-ICP-MS U-Pb 45 Kt 57 2 SCLT ],
SR 4R . 2010,29(4) :510-517.

ZHANG Xin, XU Xueyi, SONG Gongshe, et al. Zircon LA-
ICP-MS U-Pb dating and significance of YudongziGroup
deformation granite from Lueyang area,western Qinling
[J]. Geological Bulletin of China,2010,29(4):510-517.

SO R IE LW SF. RIS PR A b T L RRRL A Y
AEWSLT]. B2 4, 2002,47(22) 1 1751-1755.

ZHANG Zongqing. TANG Suohan. WANG Jinhui,et al. Age
of Anzishan granulites in Qingling Orogen[ ]J]. Chinese
Science Bulletin,2002,47(22) :1751-1755.

TR L R IE TR E AR A E W B TR e i B
JT— 22 L BT L AR % R 32l 4 X AR i B e
(1], Mo J5 242 . 2005, 79(4) :531-539.

ZHANG Zongqing, TANG Suohan, ZHANG Guowei, et al.
Ages of Metamorphic Mafic-Andesitic Volcanic Rock
Blocks and TectonicEvolution Complexity of M ianxian-
Lueyang Ophiolitic Me lange Belt[J]. Acta Geologica
Sinica,2005,79(4) :531-539.

BRI S X ST o A2 SO A5 B Fg 0 v b OB T o AR S
U-Pb AFAQ#LT 1. #5342 - 2006, 25(3) : 383-388.

ZHAO Fengqing,ZHAO Wenping, ZUQO Yichen, et al. U-Pb
geochronology of Neoproterozoic magmatic rocks in
Hanzhong, southern, Shanaxi, China[ J |. Geological Bul-
letin of China,2006,25(3) :383-388.

BAEA B AR A AL B U X DR AL 2 T Lkl
PE R B PERT 2 LT ). 76 b Hb B B} 2. 1990, 29 (29)



543

5 SRR < T 2 U S W A 3 Y S P = 2 M X B T RCE DO TR AT < 0 B U-Pb 4R U~A R4 51

1-144.

ZHAO Xiansheng, MA Shaolong, ZOU Xianhua, et al. The
Study of The Age, Sequence, Vocanism and Mineralza-
tion of Bikou Group in Qinlin-Dabashan[]]. Northwest
Geoscience,1990,29(29) :1-144.

BELOUSOVA E,GRIFFIN W,O'REILLY SY,et al. Igneous
Zircon: Trace Element Composition as an Indicator of
Source Rock Type[]J]. Contributions to Mineralogy &
Petrology,2002,143(5) :602-622.

CHEN ZH,XING GF. Geochemical and Zircon U-Pb-Hf-o I-
sotopic Evidence for a Coherent Paleoproterozoic Base-
ment Beneath the Yangtze Block. South Chinal[J]. Pre-
cambrian Research,2016,279:81-90.

CHEN Y,LUO Z,ZHAO J,et al. Petrogenesis and Dating of
the Kangding Complex, sichuan Province[ J]. Science in
China,2005,48(5) :40-52.

DONG Y.ZHANG G.NEUBAUER F,et al. Tectonic evolu-
tion of the Qinling orogen, China; Review and synthesis
[J]. Journal of Asian Earth Sciences, 2011a, 41 (3):
0-237.

DONGY,ZHANG G, HAUZENBERGER C,et al. Palaeozoic
tectonics and evolutionary history of the Qinling oro-
gen: Evidence from geochemistry and geochronology of
ophiolite and related volcanic rocks[J]. Lithos, 2011b,
122(1-2) :39-56.

DONG Y,LIU X,SANTOSH M, et al. Neoproterozoic sub-
duction tectonics of the northwestern Yangtze Block in
South China:Constrains from zircon U-Pb geochronolo-
gy and geochemistry of mafic intrusions in the Hannan
Massif[ J]. Precambrian Research,2011¢,189(1):66-90.

DONG Y.LIU X,SANTOSH M, et al. Neoproterozoic Ac-
cretionary Tectonics Along the Northwestern Margin of
the Yangtze Block,China:Constraints From Zircon U-pb
Geochronology and Geochemistry[ J]. Precambrian Re-
search,2012,196-197(1):196-197.

DRUSCHKE P,HANSON AD, Yan Q R,et al. Stratigraphic
and U-Pb Shrimp Detrital Zircon Evidence for a Neo-
proterozoic Continental Arc,Central China: Rodinia Im-
plications [ J ]. Journal of Geology, 2006, 114 (5):
627-636.

GUO JL,GAO S,WU YB,et al. 3. 45 Ga Granitic Gneisses
From the Yangtze Craton, South China;Implications for
Early Archean Crustal Growth [ J]. Precambrian Re-
search,2014,242(3) :82-95.

HOSKIN PWO, Ireland TR. Rare Earth Element Chemistry

of Zircon and Its Use as a Provenance Indicator[J]. Ge-

ology,2000,28(7) :627.

HUI B.DONG Y.,CHENG C,et al. Zircon U-Pb Chronolo-
gy, Hf Isotope Analysis and Whole-rock Geochemistry
for the Neoarchean-paleoproterozoic Yudongzi Com-
plex, Northwestern Margin of the Yangtze Craton, Chi-
na[ J|. Precambrian Research,2017,301:65-85.

JIAO WF,WU YB, YANG SH, et al. The Oldest Basement
Rock in the Yangtze Craton Revealed By Zircon U-pb
Age and Hf Isotope Composition[ J]. Science in China,
2009,52(9) :1393-1399.

HU J,LIU X C,CHEN L Y,et al. A-2. 5Ga Magmatic Event
at the Northern Margin of the Yangtze Craton: Evidence
From U-Pb Dating and Hf Isotope Analysis of Zircons
From the Douling Complex in the South Qinling Orogen
[J]. Chinese Science Bulletin,2013,58(28) :3564-3579.

LIJ Y, WANG X L, GU Z D. Early Neoproterozoic Arc
Magmatism of the Tongmuliang Group on the North-
western Margin of the Yangtze Block: Implications for
Rodinia Assembly[ ] ]. Precambrian Research,2018,309;
181-197.

LIJ Y.,WANG X L,GU Z D. Petrogenesis of the Jiaoziding
Granitoids and Associated Basaltic Porphyries: Implica-
tions for Extensive FEarly Neoproterozoic Arc Mag-
matism in Western Yangtze Block[]J]. Lithos,2018,296-
299(547) :547-562.

LING W L,GAO S,OUYANG J P.,et al. Time and Tectonic
Setting of the Xixiang Group: Constraints From Zircon
U-Pb Geochronology and Geochemistry [ J]. Science in
China.2002.,45(9) :818-831.

LING W L.,GAO S, ZHANG B R, et al. Neoproterozoic tec-
tonic evolution of the northwestern Yangtze craton,
South China: implications for amalgamation and break-
up of the RodiniaSupercontinent [ J]. Precambrian Re-
search,2003,122(1) :111-140.

LIU Y S,HU Z C,ZONG K Q,et al. Reappraisement and re-
finement of zircon U-Pb isotope and trace element ana-
lyses by LA-ICP-MS []J]. Chinese Science Bulletin,
2010,55(15) :1535-1546.

CHEN Q,SUN M,ZHAOG C,et al. Episodic crustal growth
and reworking of the Yudongzi terrane, South China;
Constraints from the Archean TTGs and potassic gran-
ites and Paleoproterozoic amphibolites[ J]. Lithos,2018,
326-327.1-18.

SIRCOMBE KN. Tracing Provenance Through the Isotope
Ages of Littoral and Sedimentary Detrital Zircon, East-
ern Australial J]. Sedimentary Geology, 1999,124 (1)



52 Piodb o SR

NORTHWESTERN GEOLOGY

2019 4

47-67.

SUN M,CHEN N,ZHAO G.,et al. U-Pb Zircon and Sm-nd
Isotopic Study of the Huangtuling Granulite, Dabie-sulu
Belt,China: Implication for the Paleoproterozoic Tecton-
ic History of the Yangtze Craton[ ] ]. American Journal
of Science,2008,308(4) :469-483.

VAVRA G,SCHMID R, GEBAUER D. Internal Morpholo-
gy, Habit and U-th-pb Microanalysis of Amphibolite-to-
granulite Facies Zircons: Geochronology of the Ivrea
Zone (southern Alps)[J]. Contributions to Mineralogy
&. Petrology,1999,134(4) :380-404.

WANG XC, LI XH. LT WX, et al. The Bikou Basalts in
Northwestern Yangtze Block, South China; Remains of
820-810 Ma Continental Flood Basalts? [J]. Geological
Society of America Bulletin,2008,120(11):1478-1492.

WANG Z,WANG J,DENG Q,et al. Paleoproterozoic I-type
Granites and Their Implications for the Yangtze Block
Position in the Columbia Supercontinent; Evidence From
the Lengshui Complex, South China[]J]. Precambrian
Research,2015.,263:157-173.

WANG Z,WANG J.DU Q,et al. The Evolution of the Cen-
tral Yangtze Block During Early Neoarchean Time: Evi-
dence From Geochronology and Geochemistry[ J]. Jour-
nal of Asian Earth Sciences,2013,77(21):31-44.

WHITEHOUSE M]J. KAMBER BS. On the Overabundance
of Light Rare Earth Elements in Terrestrial Zircons and
Its Implication for Earth’s Earliest Magmatic Differenti-
ation[]J]. Earth &. Planetary Science Letters, 2002, 204
(3):333-346.

WU YB, ZHENG YF, GAO S, et al. Zircon U-Pb Age and
Trace Element Evidence for Paleoproterozoic Granulite-
facies Metamorphism and Archean Crustal Rocks in the
Dabie Orogen[]J]. Lithos,2008,101(3) :308-322.

WU Y.,GAO S,ZHANG H, et al. Geochemistry and Zircon
U-pb Geochronology of Paleoproterozoic Arc Related
Granitoid in the Northwestern Yangtze Block and Its
Geological Implications [ J ]. Precambrian Research,
2012,200-203(s200-203) :26-37.

WU Y,ZHOU G,GAO S, et al. Petrogenesis of Neoarchean
Ttg Rocks in the Yangtze Craton and Its Implication for
the Formation of Archean Ttgs[J]. Precambrian Re-
search,2014,254(11) . 73-86.

XIAO L,ZHANG HF, NI PZ, et al. LA-ICP-MS U-Pb Zir-
con Geochronology of Early Neoproterozoic Mafic-inter-

mediat Intrusions From Nw Margin of the Yangtze

Block, South China: Implication for Tectonic Evolution
[J]. Precambrian Research,2007,154(3):221-235.
YAN Q R.,WANG Z Q,HANSON A D,et al. SHRIMP Age
and Geochemistry of the Bikou Volcanic Terrane: Impli-
cations for Neoproterozoic Tectonics on the Northern
Margin of the Yangtze Craton[]J]. Acta Geologica Sini-

ca,2003,77(4) :479-490.

YAN QR, HANSON AD, WANG Z, et al. Neoproterozoic
Subduction and Rifting on the Northern Margin of the
Yangtze Plate., China: Implications for Rodinia Recon-
struction[ ] ]. International Geology Review, 2004, 46
(9):817-832.

XUXY,CHEN JL,LI XM, et al. Geochemical Constrains on
the Petrogenesis and Tectonic Setting Discrimination of
Volcanic Rocks from the Baimianxia and the Sanwan
Formations[ J ]. Acta Geologica Sinica, 2009, 83 (11):
1703-1718.

XU XY, XIA LQ,CHEN JL, et al. Zircon U-Pb dating and
geochemical study of volcanic rocks from Sunjiahe For-
mation of Xixiang Group in northern margin of Yangtze
Plate [ J ]. Acta Petrologica Sinica, 2009, 73 (13):
3309-3326.

YANG J,GAO S,HU Z,et al. Age and Growth of the Ar-
chean Kongling Terrain,South China,with Emphasis on
3.3 Ga Granitoid Gneisses[ ] ]. Geochimica Et Cosmo-
chimica Acta Supplement,2011.,72(12):153-182.

ZHAI M. Precambrian Geology of China[ M. Springer Berlin
Heidelberg,2015.

ZHAO JH,ZHOU MF. Secular Evolution of the Neoprotero-
zoic Lithospheric Mantle Underneath the Northern Mar-
gin of the Yangtze Block,South Chinal J]. Lithos, 2009,
107(3) :152-168.

ZHOU G,WU Y,GAO S,et al. The 2. 65 Ga A-type Granite
in the Northeastern Yangtze Craton: Petrogenesis and
Geological Implications [ J ]. Precambrian Research,
2015,258:247-259.

ZHOU G,WU Y.LI L.et al. Identification of Ca. 2. 65 Ga
Ttgs in the Yudongzi Complex and Its Implications for
the Early Evolution of the Yangtze Block[ J]. Precambri-
an Research, 2018, 314, DOI; 10. 1016/j. Precamres.
2018.06. 011

ZHOU G.WU Y.WANG H.et al. Petrogenesis of the Huas-
hanguan A-type Granite Complex and Its Implications
for the Early Evolution of the Yangtze Block[]]. Pre-
cambrian Research,2017,292.57-74.



