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Fig. 3 Outcrops and microscopic texture of mafic rocks in Huanglong—Chentangou area, Shiyan city
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Table 1 SHRIMP zircon U-Pb isotopic data for gabbro sample from the Huanglong—Fangtan area, Shiyan City of Hubei Province
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Table 2 Analyses and ratios of major element( %) , rare earth element(x10™®) and trace element( x10™®) for gabbro

samples from the Huanglong—Fangtan area, Shiyan City of Hubei Province

B | SY112|SY113 [SY116 |SY117 [ SY118||#:5 | SY112 [ SY113 | SY116 [SY117 |SY118|| #£%5 | SY112|SY113|SY116|SY117 |SY118
SiO, [49.99 (43.71| 48.4 | 47.8 |48.98| Ni | 48.4 | 105 | 67.7 | 67.2 | 71.8 Eu 0.99 | 1.31 | 1.62 | 1.3 1.8
TiO, | 1.27 | 2.65 | 1.86 | 1.54 | 1.9 || Rb | 6.29 | 1.27 | 8.84 | 5.9 | 5.67 Gd 3.21 | 3.66 | 5.47 | 4.3 | 5.98
Al,O; 1 15.03 | 15.32 | 14.63 [ 13.94 | 14.6 || Sr | 324 646 185 282 272 Th 0.53 | 0.58 | 0.86 | 0.68 | 0.91
Fe,05 ] 2.41 | 3.76 | 2.75 | 3.15 | 3.06 || Ba 197 | 43.4 | 269 272 240 Dy 3.18 | 3.67 | 5.2 | 4.22 | 5.57
FeO | 6.21 |11.32|9.23 | 9.2 | 8.93 || Pb | 2.32 | 2.68 | 2.57 | 6.51 | 2.15 Ho 0.64 | 0.74 | 1.07 | 0.83 | 1.08
MnO | 0.15 | 0.19 | 0.2 [ 0.19 | 0.16 || Th | 0.61 | 0.71 | 1.33 | 0.91 | 1.38 Er 1.64 | 1.92 | 2.72 | 2.24 | 2.79
MgO | 7.3 | 6.03 | 6.25 | 7.24 | 6.48 || U | 0.12 | 0.15 | 0.26 | 0.19 | 0.28 Tm 0.24 |1 0.28 | 0.4 | 0.33 | 0.4
CaO [I11.18 |11.35| 8.27 | 9.05 | 8.45 || Nb | 5.11 | 6.17 | 10.3 | 7.47 | 10.3 Yb 1.55 | 1.82 | 2.64 | 2.16 | 2.59
Na,O | 3.24 | 2.37 | 4.03 | 3.4 | 3.67 || Ta | 1.29 | 0.93 | 0.79 | 0.65 | 0.76 Lu 0.22 | 0.27 | 0.38 | 0.32 | 0.38
K,0 | 0.4 0.3 | 0.66 | 0.52 | 0.45 || Zr | 65.4 71 143 | 96.2 | 142 || TLREE |43.22|48.84|82.36|61.81 | 91.66
P,Os | 0.14 | 0.14 | 0.27 | 0.19 | 0.27 || Hf | 1.82 | 2.15 | 3.69 | 2.62 | 3.76 || THREE | 11.21|12.94 | 18.74|15.08 | 19.7
BeE| 1.26 | 1.44 | 2.48 | 2.66 | 2.2 v 242 808 286 299 293 ;‘;II:}E:E 3.86 | 3.77 | 4.39 | 4.1 | 4.65
B | 97.32(97.14|96.55(96.22 196.95| Y | 16.7 | 19.4 | 28.8 | 22.7 | 28.8 ||[Lay/Yby| 3.57 | 3.47 | 4.24 | 3.89 | 4.85
Mg" | 60.83 [42.23 [48.77 | 51.75|49.72| Cr | 736 | 7.38 | 124 192 115 ||Lay/Smy | 1.71 1.8 | 2.04 | 1.96 | 2.11
Co 40.5 | 60.4 49 51.6 | 51.1 || La | 7.72 | 8.8 15.6 | 11.7 | 17.5 ||Gdy/Luy | 1.8 1.68 | 1.78 | 1.66 | 1.95

7D Mg* =100xMg/ (Mg+Fe®" ) ; @ Standardization of REE values after Sun and McDonough(1989) ; 3) 8Ce= Cey/SQRT(Layx Pry) ;
8Fu= Fuy/SQRT(Smyx Gdy) ;(4)Fe,0," =Fe,0,+1. 1002xFe0,
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Fig. 4 U-Pb age and CL images of zricon from gabbro in Huanglong—Fangtan area, Shiyan(red circles represent zircon

dating spots, and the green one represent Hf isotope testing spot in fig 4a)
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B HE R 2 D 3 B a5 02 AT U=Ph sSUAE X
N, RZE R L3 3, AR A A A AR 1Y)
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0.241165, n ("™Lu)/n ("Hf) {8 725 fk 5 H K

0.001523 ~ 0. 004431, n ( "°Hf) /n (" Hf ) {H 30 K
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AT (0. 34) F_EHFEAE (- 0. 72) , JL 7 [ Be A
At T A S AL 5L DX J5 DA, 5 453t i s e By s 1]
SR DX B AR 5E 1 F- Y17 B AR IS (Amelin et al. |
1999) ,
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1992 ; X3 45,2004 ) , PEBAREA SR A A3 s N Bl 1
Tt 2 e i ad A g & AR B B Ay A e . TE
La/Sm—-La Efi# (18 9a) M AL R I H 540 15
AR A R RV IR K e f & b 1 AR A e e
oy e s AEH (AR #55,2015) , AT, K
BT 2EAIJCEU Rb Ba Sr 45 25 5 57 3| 5 ) ph AR
57 A s 1 VL Cr 2553 ¥ ST AN Ze (HE Nb |

4.1

Ta Ti R IT R DL AR - I0 R W6 sl A &2
A5 i IR 43 B I 8 AL 3 B2 (Pearce and Cann,
1973;Riley et al. , 2001) ., FEGEFHRFZLAE Nb/U-
Nb Elf# %) MORB X 33 (& 9b) , (La/Sm) y<
4.5, H Nb Ta IR H BT, S Ta A E 4,
AR A 5 i b A B R AR VR e R A BR Y
(Keppler, 1996) , PR ILA ST S e G &1 T
T5CA TR s Rl A B 5 98 o B A i VR A 2R Lot
T v o 27 31 e 4 o BH S 8 [ AR TR Y A
4.2 FHEXEX

W A RE S B A A F 1 90K ¥ LREE/ X HREE
FI(La/Yb) s efi & £ B/ L7 B A RHE,
HA KL TF E-MORB i -t /0, 76(Th/Yb)
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=3 M HEE - MM X ERKESEA Lu-Hf B RAK
Table 3 Lu—Hf isotope compositions of the zircons for gabbro sample from the Huanglong—Fangtan area zircon,
Shiyan City of Hubei province
AR 16y ) /n( T HE 1761 0) /n( T HE 151eY / n( TTHE T T
g | ot pCRCTD] wCT)CTD | eGP0 nCRD g o) Loy | PR g
(Ma) W i W i 20 i 20 (Ma) | (Ma)
SY112-02 227 0.221985 0.003721 0.000057 | 0.282377 | 0.000024 -14 -9.6 1332 1858 -0.89
SY112-05 215 0.097167 0.001523 | 0.000011 0.282354 | 0.000021 | -14.8 | -10.3 1286 1895 -0.95
SY112-06 222 0. 112371 0.001861 0.000018 | 0.282389 | 0.000021 -13.5 -8.9 1247 1816 -0.94
SY112-08 223 0. 08694 0. 001791 0. 00004 0.282465 | 0.000029 | -10.9 -6.2 1137 1646 -0.95
SY112-09 223 0. 136304 0.002592 | 0.000035 | 0.282263 | 0.000025 -18 -13.5 1457 2103 -0.92
SY112-10 233 0. 122569 0.002046 | 0.000016 | 0.282375 | 0.000016 | -14.1 -9.3 1274 1844 -0.94
SY112-11 825 0. 145519 0.002639 | 0.000072 | 0.281679 | 0.000033 | -38.7 | -21.9 2302 3073 -0.92
SY112-12 528 0. 084657 0.001667 | 0.000138 | 0.281995 | 0.000021 -27.5 | -16.5 1800 2516 -0.95
SY112-13 747 0.091259 0.001342 | 0.000052 | 0.282104 0. 00002 -23.6 -7.8 1632 2142 -0.96
SY112-14 427 0. 171943 0. 003307 0. 00005 0. 282023 0. 00003 -26.5 | —-18.1 1841 2539 -0.9
SY112-15 220 0.241165 0.004431 0.000054 | 0.282479 | 0.000026 | -10.4 -6.2 1202 1640 -0.87
SY112-16 218 0. 103227 0.001641 0.000015 | 0.282382 | 0.000019 | -13.8 -9.3 1251 1833 -0.95
TR AT (BB S, 2016, MRS, 2018)
[n( SHY) [n( 61a) (1) [n( 6 HF) ] [n( SHY)
n( """ HE) n( " HE) s ¢ 1 n( " HE) n(""HE) DM
eye(1) = 10000 - =15 Tow o Inql + H
[n(”ﬁHf) [TL(”()LH)] ( Ny ]) [H(HGLU)] [n(l76Lu)]
= [ s (Mo -
n( 7 HE) J ey R,0 n( e HE) 1 chun n( me) s Ln( 7 HE) 1y
Jec= I [n< "Lu) ] [n< "Lu)
T T Tomi— t / -1,
pmace = Tom= (Tpmi=8) + - 5 frame = n(THE) 700 L o
B ( 176Lu) ( 176Hf) n( 176Lu)
Hrr A ("Lu)= 1.867x107""/ a (Soderlund et al. ,2004) ; [ ] pall [ ] SR Sl A [7 =
177H ) ]77Hf) n( ]77Hf) CHUR
n( ]76Hf) 176 ) 176Hf) .
0.0332, [T = 0.282772( Blichert-Toft et al. ,1997) ; [T:I =0.0384, [ 7 = 0.28325( Griffin et al. ,
n‘( Hf) CHUR,0 ( Hf) DM ( Hf) DM
[n(176Lu) [n(WGLU)
n( L) n("HE) A n( "HE) DM
2000) ; [ 177 =0.015; foc= ——————= L3 fs = froms fou = — 1; ¢t NESASE AR,
n(THE) 1 gy |:n(17(’Lu) [n(176Lu>]
n( 177Hf) CHUR n( 7 HE) 1 chur
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FE SR R A R /N T 80 km,, 7E SiO, -
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AR B BE 2R X, 8 R 0 0] RE 28 i B
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W R, I 52 E 4R Hb W 2] 43 5 ) ( Pearce et al.
1984 ; Choe et al. , 2007) , Nie Hu %5 (2016) #iiE 1Y
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W By BeAR 2 CAF % — 20 ( Wang Lijuan et al. , 2013) 4§
IR SO A T e S e i AL R A TRl —# 3
PEDC 17 DX 2 A R 0 T A JC 1 2 Nd - Hf
[} 37 3R s e — 285 Ay 18 PR AT BB A 22 S, R 4 LA
IR s S, VAR 2ok B M e W o A A
(HAEHESE 2009 ; Wang Lijuan et al. , 2013) . KL
AR SORER A A SRR DX AL T B LA VRSB i o3y
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5 1he

ZWeiE A 2 05 1 oo A - AR A AR -
A L AR 1L LA R B PN L A 2 A i T A
Bt (5K E 545 2001 ; Ratschbacher et al. |, 2003;

Sl 2009 1 4 M55 2010, Bader et al. , 2013;
Dong Yunpeng et al. , 2015; 5KFEf445,2019) . VIR

FHETZLR A F 208 R o3 Ry pE 208 FAL Z2 08 (2245
SLAE 1978 VAR SR A, 19885 5Kk [ 15, 1991) |, il s iy
UMK R S5 MR IB R(FRFEE,
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ZRUA T LT, AN S Y B B 0T A S i - A R
TCRH— St A e mr ( F P 45E, 2011 ; Yan Zhen et
al. , 2012; PR 345 2015) A [l ke 3 6 Ak W0 A5 1
G T 25 08 U 0 04 1 3 RE B ESE FR ( Wang
Gang et al. , 2017; ENI4E,2019) , SR 11T K A 7] filf 3
5 R AL < 5 7Y & B (Qin Jiangfeng et al. , 2013)
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Genesis and tectonic significance of Mesozoic mafic rocks in the
Wudang Mountain—Shiyan Belt, South Qinling Orogen :

Constraints from geochemistry and zircon U-Pb, Hf isotopes

WANG Jiawei'” | WANG Gang” , WANG Zongqi” , WU Yudong” , WANG Dongsheng” , WANG Kunming®
1) China University of Geosciences( Beijing) , Beijing, 100083 ;
2) MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources,
Chinese Academy of Geological Sciences, Beijing, 100037

Abstract; Large—scale mafic dikes are developed in Northern Daba Mountain—Wudang Mountain— Shiyan and
Suizhou areas of the South Qinling Orogen. Their petrogenesis and tectonic evolution are widely of interst to
geologists. In this paper, whole—rock geochemistry, SHRIMP zircon U-Pb age and the LA-MC~ICP-MS zircon
Hf isotopic compositions are used to study the gabbro occurring in the Huanglong —fangtan area of Wudang
Mountain. The result indicates that these gabbros intruded during the Late Triassic (221.2 £2.5 Ma) ; whole—rock
geochemical data shows that the gabbros are sub—alkaline tholeiitic series with moderate concentrations of Ti, Zr,
Hf and Nb, while exhibiting depletions of the large ion lithophile elements ( LILE) such as Rb and Sr. The rare
earth element (REE) distribution patterns display negative slopes with slight light rare earth element ( LREE)
enrichment and depletion of heavy rare earth elements (HREE) , which are similar to that of enriched mid—ocean
ridge basalt (E-=MORB). The &,,(t) value of magmatic zircons are between —13.5 and —6. 18 with ancient two—
stage Hf model ages (2103~1640 Ma). In addition, the gabbros appear to have all originated from low—pressure
and medium degree of partial melting of spinel lherzolite. The regional tectonic evolution combined with the new
evidence for mantle enrichment, and the E-MORB affinities of the gabbros in this paper, suggests that these rocks
formed in a convergent tectonic setting, affected by subduction of the Mianlue Ocean basin, and may thus be the
product of the subduction—collisional stage.
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