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Zircon SHRIMP U-Pb dating of the Wudang Group in South Qinling
belt and its geological significance
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(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Wudang Group is an important part of the South Qinling basement, and therefore the study of its age and
structural property is of great significance for understanding the early geological evolution history of the South Qin-
ling belt and its relationship with the Yangtze plate in the Neoproterozoic. At present, the age, division and com-
parison of Wudang Group are still controversial. In this paper, zircon SHRIMP U-Pb isotope dating was performed
on 4 metamorphic acid volcanic rocks from Wudang Group and 1 granite porphyry invading the group in the Xixia-
Neixiang-Yunxi area. The age of a sample located at the bottom of Wudang Group in the Xixia-Neixiang area is
802 +13 Ma, which can represent the age of the bottom strata of Wudang Group. In addition, 3 volcanic samples
collected from the middle-upper part of the group were formed at 725 +9 Ma, 732 +6 Ma and 725 +7 Ma respec-
tively, and meanwhile the age of the granite porphyry is 703 +5 Ma. Based on the above results and combined with
previous research data on Wudang Group, it is determined that the formation time of Wudang Group is 810 ~ 720
Ma, equivalent to the age of Banxi Group of the Yangtze plate, while the Yaolinghe Group between the Wudang
Group and the Sinian could be compared with the Nanhua System.
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Fig. 2 Geological sketch maps of Xixia-Neixiang area (a, modified after Henan Geological Bureau, 1976®) and Nanhuatang-
Zhaochuan area (b, modified after Xi’an Institute of Geology, 1995®)
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Fig. 6 SHRIMP U-Pb concordia age diagrams of zircons from the volcanic rocks and granite porphyry of Wudang Group

PTh/PU 40,79 ~ 1,420 22 DN i 1 A1 12
S U SR, 8 F 18 T A A S
s BP LA, 4.6 419 S A A A B Ph ok
LG, 08 /s A 15 A BAE R IR T, SRR
20Ph/PU AL AEHE S 725 £7 Ma (MSWD =
0.40).

FEah DLAL-1 B5 A8 H T, 2 A KADIR, d i
G5 EAhZ LR HOC 301 ~2: 1, B A I RO S
WoRES AR T W SRR G A, O ORI A R R A
BERE S LI T 15 U A I 15 AN 05,2 Th/ P U
$0.25 ~1.60. 15 D47 sl 1.10.13 Fl 14 5 55
[RIEERY A 2 224 ~1 871 MaC Hrf 1,10 53000 55 ff 12538
ML), nBE MR IRES A, TR 11 A fUAL TR 22
b RIS A P Ph/ P U BT S S 802 + 13
Ma( MSWD =1.40) .

FEih DLA3-1 85 A BB, 24 KAR, Sk
S5 EAhZ LR 2B 301 ~2: 1, B A I RO S
WoRE A K E W BRI, B A KA A .
BERE S LI e T 19 B A 19 AN 55,22 Th/ P U A
$0.35~0.86, 19 DN i 7 5 fd Wl A5 =
o, T LI, 3416 5 AR g 740 ~ 731 Ma,
AT REA SR T BB R SRS A, A 15 AN 5347

TR I, HAER S b, R B A 192 Ph/7" U i
BOEAERE 703 £5 MaC MSWD =0.69) .
4 Wig
4.1 REBRARKRXEHER
P53 A FE o, SR A P - i
CRBAEREREE JE41) T 3R 13 10 28 B o
439 3k 14 SHRIMP %5/ U-Pb 4 # 802 + 13 Ma
(DIAL-1) A1 725 £7 Ma(DL36-1), 3R EZ N %A
FER A6 b BE 5 Bk 8% 47 U-Pb 4E#% 4 703 + 5 Ma
(DIA3-1). X—45 5 Liu 25 (2013 ) 141 45 6 4%
(2008 ) 7 1% X [F]— 2= 4l )22 Pr 3k 453 1 AR 68 7T LR 4F (1)
AHHEDIECH 2a) o Liu 25 (2013) X R AW A 2 &
IV A S T R — S 23 A R
TRE R SR 0D IR 1 K Ll 75 3k A5 SIMS 45 47 U-Ph
TEWREAE 790 ~719 Ma 2 [0],8 FFFE S HALRI RS A R i
AR 791 8 Ma 784 +5 Ma.760 +5 Ma.
757 +9 Ma.747 £5 Ma.723 + 18 Ma.726 +5 Ma #ll
719 6 Ma, HIRFHZ NI EHLZ FITE X A F W T
721 ~714 Ma Z ], BlAsHE25E(2008) T3 )11 2 40k
ZEHE RS 4 1A R VE K LA 1) LA-ICP-MS
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B4 U-Pb W43 95 4 777 +6 Ma 760 +9 Ma.747 +
5 Ma Fi1726 +17 Ma. 4, Liu 55 (2013 ) & 7 1 TH
Ipe AL vt IR A9 48 i ZU BE b AL ) AR N KA B 1 U-Ph
HEUE 827 £8 Mao AU LAE BT 3k 159 1478 R 7 K
7802 + 13 Ma M4 ¥4, & H i K | SHRIMP. LA-
ICP-MS F1 SIMS Frill 45 i G 224 B 55 5 350 1) Kl 25 4
U 5 2R it G RS AN S e kS R VG b T 2
FREZ) 1 km, 2o N LA ECOKRIRP IR )2, 1T Lia
25(2013) T3R5 827 =8 Ma BERE 251k AU AR H K
oo WAL Tk — v i i s b o, 5 G BB A
RO IR 4D NP R A R KA. A G A S T
M CBR PO ZE41) 2 T Bl 4 2Rk /1 4
T IBRORL A AR 128 oA AR08 o £ 840 ~ 800 Ma( ik
WiZ%E, 1997; Ratschbacher et al. , 2003; 7K 75 2%,
2004; H4H, 2013; FFE, 20165 Hu et al., 2019),
AT SE A 2 A DK I BB A S 284D 1 T BR4E
W%y 810 Mao 9 Liu 25 (2013) Fr3R 15 1% i
FEBKLE 719 £6 Ma 08, LURR NZHE TG 24
FEWSAE 721 ~705 Ma( Liu and Zhang, 2013: 7 /X T
YED , AT A E P Ie— P 2 1l DX IR B B i A 6
B AR AT 810 ~720 Ma 2 [1] o

AR E P A AT KR R e X A K L
HRE Y YX07-1 F1 YX20-1 40 5 3K 73 185 A0 &%
OPh/ P UMNBCT ) S 725 9 Ma Ml 732 £ 6 Ma.
IX 5 AT BT - B 2 RS I G R B G e X e
AR 7K 1L % SHRIMP #1 LA-ICP-MS %547 U-Pb 4 i
Woe W) & CE 1), X SR 35 58 & 5 4%
(2006) T th B b oA i w4 B B 3a P21 AR i
T B JE AT B A U-Pb 4F 6% 744 +36 Ma;
Wang 452013 55 7t X 3G > B C R P D 3R 45 1)
A5 J5t K1l LA-ICP-MS %547 U-Pb 4E#2 726 + 8 Ma;
Ling %2008 ) 2K H b7 ELAK F1 L Al A FHT 185 i
BT LB = R R AN A DX S AR K
a0 53R 75 LA-ICP-MS %5 47 U-Pb 4E# 755
+3 Ma.752 +3 Ma.757 +2 Ma.769 +3 Ma fll 749 +
8 Ma, JKs 5 A4 FF Wl RVES A 4F 8 N BT 3, 3R 15
PL/PBULERS 755 3 Mao 7346, 12 ANk 24 BE /0
FRARAE b 25 AR KA B 47 U-Pb R84 722 ~705 Ma
CH eSS, 20145 Wang et al. , 2017 )5 42 N4 B
PR K B4R 4 715 ~ 650 Ma( Ling et al. , 2008
Zhu et al. » 2015; Li and Zhao, 2016). M H 813k
A1 G 1 R G X G M AR K L A B A Ph/ P U
FERAEHT 769 ~ 720 Ma K, i 24 F1 B 74 M X By

H B QY B R EUR S TP - 2 BE 0 Hb X Y
FECEEREOE 224D I B EN . XA, sk A
it e AT B ARRE AT 810 ~720 Ma 2 ] .

AR 41 6 o6 AR = O A TR 41 Hh
WF5Y, 13 K H SHRIMP. LA-ICP-MS % SIMS %5 41
U-Pb [RIf ARG, SFZIX 4 £ Hoc QU2
I PR A AR L 1 5, L0 AR 08 23 il Dl v 0%
T CELTE DU R A LLUBE S OURR L BRI OG5 125
820 Ma(Li et al., 1999; ESI%5, 20065 3P
25, 2007; Wang et al., 2007; = Ak &2, 2008,
2010, 2011a, 2011b, 2012, 2014a, 2014b; kIR
25, 2009; Zhou et al., 2009; F %, 2011, 2012;
PNEEVE 45, 20125 o IR 75 &%, 2013 gk 4% 1E 4%,
2014) s BORHFCHFRFEIL I AE R RILHESE)
720 Ma( Wang et al. , 2012; yFI1EVLE, 2013; Lan et
al. , 2014; Wang et al. , 2016; KA %1%, 2016; /A
1, 2016; SZU1HE%, 2018); F*E & N 635 Ma
( Condon et al. s 2005;Yin et al. , 2005; Zhang et al. ,
2005); 7E HLAR (R -R P72 20O I PR 4 635 ~ 542 Ma.
DAL, A 2 04 QY B TR IR AR AN 8 1 i 4 2R T A2 AR
B

X HLAEAS U0 BH IR, 9K 7K IE &5 (2013) %% B il
PO B3O B A EL R AR 11 3 A ok i
T AR BT M K 1L 3R 1S T IR 4F () LA-ICP-MS #5 4
U-Pb S5 88 505, 7090 679 4 Ma.668 +6 Ma Al
677 £4 Ma, HH4 3 FFAZ K 1L 518 RS A AR 8 A
%), 3R Ph/ 7 U 4R % 675 £3 Ma. X4 5T
TSR UG VAT L BT 3R A 1) R R — B Ling &%
(2008 ) 3K H Bt B A48 2 /N2 B AT o EL 2 il A
LS 1 0 Y A A 3t 2805 K Ll i 3R 45 1Y) LA-1CP-
MS #5747 U-Pb 4E#5 ) 682 £6 Ma 1686 +3 Ma; #5:&
B AFE (2007 )50 K B R L B0 K ey i B DXORE U VT B
AR S 5 AR IR AU $RAS UBURLES 41 U-Pb 458 632
+1 Ma; Liu 552013 ) SR AFAE 2 L U= 0 veg B 358
G CSE O B T Skl 41D IR ST B K R A
SIMS 4E#% 635 +6 Mao XT3 B 5K K i 55 (2013)
PARTFI 675 +3 Ma A2 5T PE 1l 5 AR mT B IF A
B TSR )E . BT R E KT, Y
THF L5 R U Yo R 2 ) 22 A T 2 B i, AN HE 5 38 40 B
DX 1 R v I A R U VAT AR (1) ) 3 e B, X R A
FEAR (AR TR KL AR AT RE Ry e T 24 A i e
TR R AR A T b

IRl ARz FRAE (2016 Fof 18 24— 24 1l X Ji i 0
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X He4% . BZR0R i Y B85 A SHRIMP U-Pb 5 4F K& i i 23 X 763

FIREEAT T RO AR, N et —ERNAR R
RS KA R G UK AL A A A 2R RS, 1%
ARG A R AL, A RS A (S
VKD K LA R BN IR Kl s R i
M, HARRLBE X A IR YE KL s BT R4, Ok
e 3 K LR G A A, IR A R i AR R B 4L
PR ME K Lem85 4 U-Pb SR8 0 645 £9 Ma 1 636 +6
Mao TR T HEA7AE VKK GURL, X 72 (1991) 48
HE R U Y] B S SRR o LA UK i 5 V5 A 7 R I
E, B VKIEFAHDIR 2 75 5055 (1989 ) 2 i 0%
TE T 55 R 2 2 KB UK 5518 7% [a) g 1, IR E I
T R KA A (R UK B A VAT U TR K Ll
W) B S8 g K DURR TR 26 i s P vk AR URR s AT
(1995 ) A Ay U T 4FF 25 Wk 2 3 . K9 UK A — 1 AH K 1l
It 7 S o VA RTE v B i S BN S N ol LT 0 1 3 T
FETC e M HBE BAR R UR IR B # nT 5 M e R L.
4.2 HEREX

Y BER AR B e, UF SE U S R AR BE IS 4%
B AT, SETCA S T AR & B 2 1] Al
BREBECTILEE PRINEED 5 N ARA ZE BECH L
FE DU ER B 2 1) (AN B 25 i AR SR 1 M it s 3 5k I
[F]— Wi 3l ——% 7z 4, H R AR I RO 830 ~
820 Ma 2 [H].

— NI TG IE B Z G, YT R G T IR
T AR 5 U A AR AT A AR B I
Ak, e TG K E TR IR R A [F] o B
2R ) A b TR C E 8%, 2006, 2009), H
HTC U AR I C R YL RE PR 3 2 i M R R
WMA—EE B RE B ARE R KL TS R
P 2 W TR UV YT A AR o KL s DU R, ekl A
AR KA, B R YE KL B &
R A, FEHEPE K LA BN 7 B % A — ik
PEZL A A A, TERCT R 5 AR A 7 5K 2423 BRI (9
HHLAE, 2006) o WAL, BRI RS T AR B
Z IRk O & H A7 AR A W2 CINR AR, 2006)
AT A S CEMRYTEE, 2008 ) B AN 3 A Clf 2
RAE, 1998) 45 2 FiAS [FN IR, (HIL PR 5 T &2 52 (1) A%
JEIEAARAL, 25 A 8 52 4 J o AR AR T i 5 3 b
AR ARG R LUK IR 655 0 E 1078 B R Fa e %2
DU A ] B 2 e, v B8 T AR M IE E. X
B E R, AR 2 U8 8 B RBE L ve 4 e
5N AR U TR 2 R A AT AN el (R 2B
BAER RIS IS N I X LB BE Ve LS R A

1 G AN HE G SR AR /N P KA (880 Ma) 2 |
(=3, 2011, XY BH, 2 /D7 e 8 U8 M X 75 HL R
BELyE 45 AR ZE 2 0], mTRE Ay DX S8l 1 A 4 4 12
fil o PRI, TA K B 22 04 b DX (1) L I S T B HL
RN, XY T o & A G — LR 1 T B[R]

5 i

LD Y A R I AR A 3 oo ol A e i 30, A8 A
T 810 ~ 720 Ma Z [A]; Jift 0% [ ¥ ¥ B I A8 h 690 ~
635 Ma, 2} A T G BORBFRIFT R R .

(2) B 5 R 0 T AR RS R A 3, T R
FLZR M2 A 0 0 22 e, 3R P 2 0 R i e ¢ ] 4
RAAEE B Z 00, XA RS 7 Hh & i 2 ik
AR

Bt M BR A F IR A F AR P
BRAMA N EFITAERRA R HIEFFH 8, &
B AT AR 0 = SR E N,
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