%25 B2 TEFEREEFR 2015 42 1
Volume 25 Number 2 The Chinese Journal of Nonferrous Metals February 2015

TEHES: 1004-0609(2015)02-0479-13

Ralykidie < =t5A U-Pb Fic. Hf
B E R HRE X

AR BAME L, REFES, K FL F kS, KBS

(1. HEIRE AR R T A i wE, Kb 410083
2. TR HERERE G BB R, KY) 410083;
3. VMR A EEEN I CAERARTI L, M 4500165
4. WA A LRI AR, HH 450052)

8 . g DES TR IRAL T ARG N 3, AR TR KA MBI R a0 AR
(RIRa PR ACE T T — KA R e B 2. LA-ICP-MS #54 U-Pb jEAES BN K ALK 2 FITE b B2 1)
RO 73 3 49(139.642.0) Ma F1(139.8+2.2) Ma, JEMTMEIRZ th—F 3t #5A HE R Z0ras REW: ok
M X AE KA e ETEH A -30~-22.8, ML FHUB LR L, oy (HTEHH 2.21~2.60 Ga, R THT
WA Gl 2 35E, LA ST FRRAE S TTG BUA S Wb AR R 1 T Ik 2t — L 3 St g 1
T ARA3E AT 445 1) DX S R PR G 3B BE, 7 FARBAR DU S 8O 3, 75 R R T Hhe 3 o I il =2 1)
TERTCESE , Wb AR R el 1 F B T W ook

R Al WhebdEETR; LA-ICP-MS %5475 U-Pb 4EiWd; Hf A7 %

HESES: P618 MHRFREED: A

Zircon U-Pb ages, Hf isotope characteristics and its implication of
granite from Yaochong, Dabie Orogen, China

LIU Qing-quan"?** SHAO Yong-jun"? ZHANG Zhi-hui®, ZHANG Yu"? LI Bing’, ZHANG Chi’

(1. Key Laboratory of Nonferrous Metal Ore Forecast, Ministry of Education,
Central South University, Changsha 410083, China;
2. School of Geosciences and Info physics, Central South University, Changsha 410083, China;
3. Non-Ferrous Mineral Exploration Engineering Research Center of Henan Province, Zhengzhou 450016, China;
4. Henan Institute of Geological Exploration for Non-ferrous Metal, Zhengzhou 450052, China)

Abstract: Yaochong Mo deposit is located at Qinling-Dabie metallogenic belt, the deposit is produced in Dabie
metamorphic complex at the exocontact zone. Yaochong concealed stock consists of the monzogranite and granite
porphyry, which yield LA-ICP-MS zircon U-Pb ages (139.6+2.0) Ma and (139.8+2.2) Ma, respectively, indicating that
Yaochong granite was formed at the Late Jurassic-Early Cretaceous magmatism. According to zircon Hf isotope analyses,
the eyq(?) values of the granite range from —30 to —22.8, which is located below the depleted mantle line. The p), values
range from 2.21 Ga to 2.60 Ga, which indicates the granite was formed from the lower crust of Yangtze Block. The
component of the granite porphyry is similar to Neoproterozoic TTG magmatic rocks. The mineralization of Yaochong
Mo deposit was formed in the Late Jurassic-Early Cretaceous period of the transformation of tectonic regime. The
granitic magma was derived from the patial melting of ancient crust triggered by asthenosphere upwelling, which
probably provides diagenesis and ore-forming material of Yaochong Mo deposit.
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Fig. 1 Geological sketch map of Dabie oregenic belt”™: 1—Mesozoico-Cenozoic strata (K-E) ; 2—Erlangping Group (Pt3-Pz); 3—

Guishanyan Formation (Pt,,), Nanwan Formation (D,); 4—Xiaojiamiao Rock Formation (Z-Oiy); 5—Qinling Rock Group (Ptygp);

6—Tongbei-Dabie metamorphic complex (Ars-Pt;); 7—Hong’an Rock Group(Pt;); 8—Eclogite; 9—Cretaceous volcanic rock (K);

10—Carboniferous; 11—Yanshanian granite; 12—Granite of Jinning Stage; 13—Geological boundary; 14—Faulted zone and its

serial number; 15—Boundary of Dabie orogenic belt; 16—Molybdenum deposit; [ —North China block; II—Dabie orogenic belt;

[II—Yangtze block
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Fig. 2 Simplified geological map of Yaochong Mo district’™: Q—Quaternary; PtDog-Dabie gneissic complex; ArDb—Archean
Dabie Group-complex (biotite plagioclase gneiss); K;zdo—Early Cretaceous Zhouwan independent unit (quartz diorite); Pz;y—Late
Paleozoic garnet-bearing granite; ec—QGarnet-amphibolite and plagioclase amphibole gneiss; An—Granite dikes; yn—Granite
porphyry dikes; {n—Syenite porphyry dikes; du—Diorite porphyrite dikes; 1—Lodes and their numbers; 2—Geological boundary;
3—~Unidentified faults; 4—Concealed normal faults / unidentified faults; 5—Bore holes and their numbers
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Profile for exploration line No.00 in Yaochong Mo deposit!™
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Fig. 4 Petrography of granite porphyry: (a) Specimen of monzogranite; (b) Specimen of granite porphyry; (c) Texture of

monzogranite (cross-polarized light); (d) Texture of granite porphyry (cross-polarized light). Qtz—Quartz; Bt—Biotite; Pth—Perthite;

Pl—Plagioclase; Ms—Muscovite
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F1 Gk KAEK £ (ZK0403-8)FI11E 5 B (ZK0403-16) LA-ICP-MS 4547 U-Pb /3 #r45 R
Table1 LA-ICP-MS zircon U-Pb data for monzogranite(ZK0403-8) and granite porphyry(ZK0403-16) from Yaochong Mo deposit

wi10°® Age/Ma
Analytical  ——— 2py/ . 2py/ . 206ppy/ . 2% py/ . T — g —
position ey By 206py o 255 o 2385 o 282y o 23Eb/ lo 232E’b/ lo 232Pb/ lo
U U Th

ZK0403-8-01 1425 2417 0.59 0.0516 0.0013 0.1528 0.0046 0.0215 0.0005 0.0072 0.0002 144 4 137 3 145 5
ZK0403-8-03 485 971 0.50 0.0564 0.0020 0.1678 0.0081 0.0213 0.0006 0.0077 0.0003 157 7 136 4 155 7
ZK0403-8-04 118 109 1.09 0.0540 0.0036 0.1531 0.0093 0.0217 0.0005 0.0063 0.0003 145 8 138 3 127 6
ZK0403-8-05 668 975 0.69 0.0529 0.0014 0.1557 0.0046 0.0213 0.0003 0.0067 0.0002 147 4 136 2 135 4
ZK0403-8-08 125 180 0.69 0.0537 0.0028 0.1584 0.0076 0.0223 0.0004 0.0077 0.0003 149 7 142 2 156 6
ZK0403-8-09 868 959 0.90 0.0541 0.0029 0.1623 0.0114 0.0215 0.0008 0.0072 0.0003 153 10 137 5 144 7
ZK0403-8-10 229 337 0.68 0.0549 0.0036 0.1670 0.0134 0.0219 0.0008 0.0076 0.0005 157 12 140 5 154 11
ZK0403-8-12 573 927 0.62 0.0506 0.0015 0.1553 0.0049 0.0221 0.0004 0.0078 0.0003 147 4 141 2 157 5

ZK0403-8-13 759 773  0.98 0.0478 0.0015 0.1417 0.0049 0.0215 0.0004 0.0067 0.0002 135 4 137 2 134 4

ZK0403-8-14 546 878 0.62 0.0499 0.0014 0.1504 0.0044 0.0218 0.0003 0.0074 0.0002 142 4 139 2 149 5
ZK0403-8-15 161 272 0.59 0.0585 0.0055 0.1733 0.0179 0.0216 0.0006 0.0092 0.0008 162 15 138 4 186 15
ZK0403-8-16 1314 1981 0.66 0.0508 0.0012 0.1518 0.0049 0.0214 0.0004 0.0065 0.0002 143 4 137 2 132 4
ZK0403-8-17 307 473 0.65 0.0500 0.0023 0.1497 0.0061 0.0222 0.0003 0.0069 0.0003 142 5 142 2 139 5
ZK0403-8-18 634 1234 0.51 0.0500 0.0022 0.1491 0.0079 0.0215 0.0005 0.0070 0.0003 141 7 137 3 142 6
ZK0403-8-19 221 326 0.68 0.0531 0.0023 0.1529 0.0067 0.0214 0.0004 0.0071 0.0003 144 6 136 2 142 5
ZK0403-8-20 882 1121 0.79 0.0495 0.0013 0.1513 0.0042 0.0222 0.0003 0.0072 0.0002 143 4 142 2 144 5
ZK0403-8-22 742 1017 0.73 0.0501 0.0013 0.1485 0.0040 0.0215 0.0003 0.0068 0.0002 141 4 137 2 137 4
ZK0403-8-23 474 521 091 0.0501 0.0019 0.1502 0.0063 0.0214 0.0003 0.0065 0.0002 142 6 137 2 131 4
ZK0403-8-24 459 374 123 0.0496 0.0024 0.1497 0.0075 0.0221 0.0005 0.0069 0.0003 142 7 141 3 140 6

ZK0403-8-25 976 1420 0.69 0.0490 0.0012 0.1455 0.0036 0.0214 0.0002 0.0065 0.0002 138 3 137 1 131

[ N

ZK0403-16-01 296 241 123 0.0517 0.0025 0.1557 0.0080 0.0217 0.0004 0.0073 0.0003 147 7 138 3 148

ZK0403-16-04 410 841 0.49 0.0503 0.0017 0.1521 0.0058 0.0219 0.0005 0.0079 0.0003 144 5 140 3 158 6

ZK0403-16-05 648 971  0.67 0.0494 0.0013 0.1513 0.0040 0.0221 0.0003 0.0068 0.0002 143 4 141 2 137 4

ZK0403-16-06 570 992  0.57 0.0504 0.0015 0.1492 0.0042 0.0215 0.0003 0.0069 0.0002 141 4 137 2 138 4

ZK0403-16-07 782 1005 0.78 0.0503 0.0014 0.1523 0.0051 0.0217 0.0003 0.0070 0.0002 144 4 139 2 141 5

ZK0403-16-08 740 807 0.92 0.0493 0.0013 0.1466 0.0042 0.0215 0.0003 0.0067 0.0002 139 4 137 2 135 4

ZK0403-16-09 739 900 0.82 0.0492 0.0014 0.1470 0.0041 0.0218 0.0003 0.0067 0.0002 139 4 139 2 134 3

ZK0403-16-10 731 1420 0.52 0.0491 0.0012 0.1471 0.0039 0.0216 0.0003 0.0072 0.0002 139 3 138 2 146 4

ZK0403-16-11 582 731 0.80 0.0500 0.0019 0.1532 0.0063 0.0222 0.0004 0.0075 0.0002 145 6 142 3 151 5

ZK0403-16-12 738 768 0.96 0.0520 0.0019 0.1529 0.0055 0.0215 0.0003 0.0074 0.0002 144 5 137 2 150 5

ZK0403-16-13 618 1274 0.49 0.0504 0.0011 0.1496 0.0034 0.0215 0.0002 0.0072 0.0002 142 3 137 1 144 4

ZK0403-16-14 121 228 0.53 0.0510 0.0025 0.1476 0.0067 0.0219 0.0004 0.0081 0.0003 140 6 140 2 163 7

ZK0403-16-15 440 851 0.52 0.0506 0.0013 0.1497 0.0038 0.0214 0.0003 0.0073 0.0002 142 3 137 2 148 4

ZK0403-16-17 541 1024 0.53 0.0528 0.0015 0.1584 0.0056 0.0215 0.0003 0.0083 0.0003 149 5 137 2 167 6

ZK0403-16-18 248 305 0.81 0.0544 0.0039 0.1671 0.0147 0.0223 0.0007 0.0094 0.0004 157 13 142 5 189 9

ZK0403-16-20 273 373 0.73 0.0531 0.0024 0.1524 0.0071 0.0215 0.0006 0.0094 0.0007 144 6 137 4 188 15

ZK0403-16-21 1707 1877 0.91 0.0509 0.0012 0.1507 0.0042 0.0212 0.0002 0.0068 0.0002 142 4 135 1 138 3

ZK0403-16-22 1194 1254 0.95 0.0528 0.0016 0.1584 0.0059 0.0217 0.0005 0.0071 0.0002 149 5 138 3 142 5

ZK0403-16-23 762 869 0.88 0.0492 0.0013 0.1513 0.0043 0.0222 0.0003 0.0068 0.0002 143 4 141 2 137 4

ZK0403-16-24 615 1354 0.45 0.0490 0.0012 0.1458 0.0035 0.0215 0.0003 0.0073 0.0002 138 3 137 2 146 4

ZK0403-16-25 188 210 0.89 0.0599 0.0079 0.1779 0.0209 0.0222 0.0005 0.0079 0.0003 166 18 142 3 159 7
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Fig. 5 CL images of representative zircons in monzogranite(ZK0403-8) and granite porphyry(ZK0403-16) from Yaochong Mo

deposit with analytical numbers and U-Pb ages
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R2 GhMERCA BT HE AL KA

OLw/! THE LUAE . FEAh ZK0403-8 JLIIRR 13 4,
oL/ THE HUAE A 0.000383~0.001064, 7OHETHS HEAE
AT 0.281923~0.282127, epd ) N—30~—22.8, oo
{4 2212~2606 Ma; £ i ZK0403-16 LMK 15 4~ £,
oLw/ HE U K 0.000627~0.001237, 7OHE T HS HEAE
) 0.282022~0.282106, epdf)fH A —26.5~-23.6, tpm
{4y 2252~2414 Ma.

Table 2 Zircon Hf isotope compositions for granite from Yaochong Mo deposit

Analytical position #Ma  'Yb/Hf  SLw/'"Hf  "SHf/'Hf 20 en®  tom/Ma  towo/Ma  fione
ZK0403-8-1 137 0.020240 0.001064 0.282062  0.000020 —25.1 1677 2336 -0.97
ZK0403-8-4 138 0.013480 0.000517 0.282011  0.000010 —26.9 1724 2435 -0.98

7ZK0403-8-4-1 138 0.014891 0.000564 0.281997  0.000010 —27.4 1744 2462 -0.98
ZK0403-8-5 136 0.019261 0.000951 0.282056  0.000016 —25.3 1680 2347 -0.97
ZK0403-8-8 142 0.016409 0.000697 0.282009  0.000012 -27.0 1735 2439 -0.98
7ZK0403-8-12 141  0.024508 0.001021 0.281926  0.000144 —29.9 1864 2598 -0.97
7ZK0403-8-13 137  0.016821 0.000753 0.282048  0.000016 —25.6 1683 2363 -0.98
7ZK0403-8-15 138 0.014251 0.000667 0.281923  0.000062  —30.0 1852 2606 -0.98
7ZK0403-8-19 136 0.007879 0.000383 0.282039  0.000015 —25.9 1680 2381 -0.99
7ZK0403-8-20 142 0.018767 0.000897 0.282051  0.000010 —25.5 1685 2357 -0.97
7ZK0403-8-22 137  0.014897 0.000691 0.282127  0.000026 —22.8 1572 2212 -0.98
7ZK0403-8-23 137  0.018694 0.000855 0.282050  0.000014 -25.5 1686 2361 -0.97
7ZK0403-8-24 141  0.022524 0.001021 0.282081  0.000018 —24.4 1649 2299 -0.97
ZK0403-16-1 140  0.015684 0.000730 0.282068  0.000014 —24.9 1655 2325 -0.98
7ZK0403-16-4 141  0.018214 0.000887 0.282106  0.000023 -23.6 1610 2252 -0.97
7ZK0403-16-7 139 0.023037 0.001115 0.282103  0.000052 —23.7 1623 2257 -0.97
7ZK0403-16-8 137  0.018405 0.000888 0.282076  0.000013  —24.6 1651 2310 -0.97

ZK0403-16-10 138 0.025669 0.001237 0.282065  0.000015 —25.0 1681 2330 -0.96

7ZK0403-16-11 142 0.018295 0.000806 0.282061  0.000017 —25.1 1667 2338 -0.98

ZK0403-16-12 137  0.020539 0.000951 0.282067  0.000015 —24.9 1666 2327 -0.97

7ZK0403-16-13 137  0.018980 0.000999 0.282086  0.000014 —24.3 1642 2291 -0.97

ZK0403-16-14 140  0.014076 0.000607 0.282022  0.000011 —26.5 1713 2414 -0.98

ZK0403-16-17 137  0.020442 0.000972 0.282081  0.000021 —24.4 1647 2299 -0.97

7ZK0403-16-20 137  0.014623 0.000627 0.282037  0.000014 —26.0 1694 2386 -0.98

ZK0403-16-21 135  0.018464 0.000887 0.282098  0.000013 —23.8 1620 2267 -0.97

7ZK0403-16-22 138 0.020463 0.000977 0.282095  0.000017 —23.9 1628 2272 -0.97

7ZK0403-16-23 141  0.016615 0.000836 0.282096  0.000015 —23.9 1621 2271 -0.97

7ZK0403-16-25 142 0.015171 0.000650 0.282056  0.000016 —25.3 1668 2348 -0.98

Note: ene(£)=10000 X {[(""°HE/""HD)s—(""*Lu/ " H)s X (e~ D) V[ HE " H) crur o~ ( 7L/ " H)enur X (€7-1)]-1}; top=1/AxIn{1+
[(176Hf/177Hf)sf(176Hf/177Hf)DM]/[(176Lu/177Hf)sf(176Lu/177Hf)DM]} : tona=1/Ax1In{ l+[(176Hf/177Hf)sr(176Hf/177Hf)DM_t]/[(176Lu/177Hf)c*
(TLu/H)pu] ;. (°HEHE)g and  (7°Lu/'’Hf)s are measured values of samples; (°Hf/'7Hf)cyur 0=0.282772,
(T Lu/"HE) cpur=0.0332, ("*HE/H)py=0.28325, (7Lu/77HI)py=0.038472; j=1.867X10""/a®; ("°Lu/""H)=0.015; ¢ is

crystallization time of zircon.
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Table 3 Isotope ages of porphyry Mo systems in Dabie Shan
Deposit Rock/Ores Methods Age/Ma Reference
L Ores Molybdenite Re-Os 113.1£7.9 [50]
Tangjiaping
Granite porphyry LA-ICP-MS zircon U-Pb 121.6+4.6 [51]
Ores Molybdenite Re-Os 137.2+£2.0 [5]
Yaochong
Monzogranite LA-ICP-MS zircon U-Pb 139.6+2.0 This study
) Ores Molybdenite Re-Os 127.82+0.9 [52]
Qian’echong
Granite porphyry stock SHRIMP zircon U-Pb 129.0+2.0 [47]
o Ores Molybdenite Re-Os 122.7£1.9 [53]
Dayinjian
Granite porphyry LA-ICP-MS zircon U-Pb 124.9+1.3 [54]
Ores Molybdenite Re-Os 125.4+1.2 [55]
Doupo
Monzogranite LA-ICP-MS zircon U-Pb 124.21+0.28 [55]
Ores Molybdenite Re-Os 155.7£5.1 [56]
Mushan
Granite porphyry LA-ICP-MS zircon U-Pb 142+1.8 [57]
Xiaofan Ores Molybdenite Re-Os 142 [58]

AW, U R i T B A Rl Mg A A A
TR IRCE I, W IR AL e R A R ARAE I
M A5 R 58 8 7 R A b i 9K, AE
PR AR DX, b U ST e g — )\ B W T RN g
AL T WA AT IR A b T 2R R RARAT, T X IR
PRI PR YE A A, ROk BRI b A AL,
WP AR PR AE A 3 — S - Rl A [ A
PEAROR A e b R R e 1 S B DI AR R 0,

6 it

=

1) Wk BT R A AR I RITE I B 2 ( 4R
W53 590 4 (139.6+2.0) Ma F1(139.8+2.2) Ma, W& 5Tk
ey S A e S

2) Hifn HE RN FERFIER BB e A R 1 4 i
KR F BN IRRAC G E e, B 5T
Pk TTG A A 2K

3) LM PR 2 5L 1 S 3 A T B R M4 ]
DI A R 3B B, B IREAR I L S B0
Rel E3im, B0 RN M se o s fil A K B
e T IR A O A SR T Mk .

REFERENCES

Z= R, WIEER, BRIV, ARE, ZEZ0E. KLt dkab
T PR MR AR S 3k AR AR I, MBS B, 2013, 49(2):

(1]

280-288.

LIYi, HU Hai-zhu, CHEN Li-juan, BAI Feng-jun, LI Hong-chao.
Geological features and ore-searching indicators of the Yaochong
Mo deposit in the northern Piedmont of the Dabie Shang[J].
Geology and Prospecting, 2013, 49(2): 280—288.

MAO J W, PIRAJNO F, XIANGJF, GAOJJ,YEHS,LIYF,
GUO B J. Mesozoic molybdenum deposits in the east Qinlin-
Dabie orogenic belt: Characteristics and tectonic settings[J]. Ore
Geology Reviews, 2011, 43: 264-293.

WRIEZA, BR M. R 448 B ke dHE PR SRRk A 30 1A
FONTI. HOBHRT A, 2011, 26(4): 385-392.

CHEN Li-juan, CHEN Peng. Study on geological characteristics
and ore-controlling factors of Yaochong molybdenum deposit in
Xinxian County, Henan Province[J]. Contributions to Geology
and Mineral Resources Research, 2011, 26(4): 385—-392.

EOBE, BRTSR, BE M, ZIEBA, CEFH. AR kb
FH PRI AR LRI, A4 2% 4R, 2013, 29(1): 107-120.
WANG Pi, CHEN Yan-jin, MI Mei, LI Zhong-lie, WANG
Li-juan. Fluid evolution in the Yaochong porphyry Mo deposit,
Dabie Shan, China[J]. Acta Petrologica Sinica, 2013, 29(1):
107-120.

MG, R, FOKE, PR, K. KoL R
RUEHD R TR AL« B IR AR R L My 75 52 (0], Ly
BIER, 2014, 50(2): 199-215.

LIU Qing-quan, ZHANG Zhi-hui, LI Yong-feng, LUO
Zheng-zhuan, XIE Ke-jia. Geologic features, mineralization
epoch and tectonic setting of molybdenum deposits in the
northern Dabie Mountain[J]. Geology and Prospecting, 2014,
50(2): 199-215.

VINE, WG, BW, RIRKR, IR, B RIE S



H25 %2 M

AR, S5 RNk AE A B4 U-Pb 4R6e . HF R 2 R s X

489

[10]

[12]

[13]

[14]

2 MBI TE K B G AR [I]. KM AL Bl 2%, 2003, 27(4):

313-326.
TANG lJia-fu, HOU Ming-jin, LI Huai-kun, WU Yue-dong, SUN
and their

Block[J].

Cheng-yun. Multi-superimposed ~ deformations

evolution in northeastern margin of Yangtze
Geotectonica et Metallogenia, 2003, 27(4): 313-326.
EHAE, K6, EIEEE, EE, R, KL AR
PIIIE T B U T IR s A At 38 L i IR IR R [T]. K
HF I 55 T 22, 2004, 28(3): 228-238.

WANG Yong-sheng, ZHU Guang, WANG Dao-xuan, LIU
Guo-sheng, SONG Chuan-zhong. Relation between P-T
conditions of two phases of Tanlu strike-slip shear zones and
delamination of the orogenic belts on the eastern margin of the
Dabie Mountains[J]. Geotectonica et Metallogenia, 2004, 28(3):
228-238.

IRAEA, TRA, lMaal, gk 5. Kol IX (B R
TR R R AL FR[D]. HOB#4R, 1992, 66(1): 1-14.

XU Shu-tong, JIANG Lai-li, LIU Yi-can, ZHANG Yong.
Tectonic framework and evolution of the Dabie Mountains in
Anhui, Eastern China[J]. Acta Geologica Sinica, 1992, 66(1):
1-14.

WK, Mo, XEB, 7 . AR 0 AR
J R PR R I ST, Hh2ERT 2%, 1999, 6(4): 247-253.
YANG Wei-ran, YANG Kun-guang, LIU Zhong-ming, JIAN
Ping. Caledonian tectono-thermal event in Tongbai—Dabie
orogenic belt and its significance[J]. Earth Science Frontiers,
1999, 6(4): 247-253.

bl N SIS | e 8 R TR N RV HIU RS e =B Ak vA i R 87N

R — AN I T]. K HR I 5 2%, 2008, 32(4): 516-520.

ZHAI Ming-guo. State of lithosphere beneath the North China

Craton before the Mesozoic lithospheric disruption: A
suggestion[J]. Geotectonica et Metallogenia, 2008, 32(4):
516-520.

wn R, BRI RG-S LAl R SR SR DT
[J]. PR (D #), 1999, 29(6): 532-541.

GAO Shan, ZHANG Ben-ren, JIN Zhen-min. The lower crustal
delamination in Qinling-Dabie orogeny[J]. Science in China
(Series D), 1999, 29(6): 532—541.

R, MR DR L e s AR T (R DR M R 3 AR SR ).
EAEIR, 1998, 14(4): 481-492.

WANG Qing-chen, CONG Bo-lin. Tectonic framework of the
zone from the Dabie

ultrahigh-pressure  metamorphic

Mountains[J]. Acta Petrologica Sinica, 1998, 14(4): 481-492 .

ZEJeRE, M BE, FREE. RIE-ANLTER A M. JbRt H
JHh R AL, 1993: 10-27.
LI Xian-zhi, YAN Zhen, LU Xin-xiang. Granitoids of

Qinling-Dabieshan[M]. Beijing: Geological Publishing House,
1993: 10-27.
LS, BER], i, KoL R 22 E KK A

FPAREE R BR AL AR [J]. 5 A0 243, 2004, 20(3): 393-402.

[15]

[16]

[17]

(18]

[19]

[20]

[22]

[24]

MA Chang-qian, MING Hou-li, YANG Kun-guang. An
Ordovician magmatic arc at the northern foot of Dabie Mountain:
Evidence from geochemistry of intrusive rocks[J]. Acta
Petrologica Sinica, 2004, 20(3): 393—-402.

ARV, K, IR, WK, KL AEE AR R
HE S F R M R AERIE FE (0], K M3 L5 e 2%, 2011,
35(4): 576-586.

LI Jun-ping, LI Yong-feng, LUO Zheng-zhuan, XIE Ke-jia.
Geological features of molybdenum deposits and ore prospecting
in northern slope of the Dabie Mountain, China[J]. Geotectonica
et Metallogenia, 2011, 5(4): 576—586.

XTI, IR, BokiE, PIEML, k. KahhlbERs
TR R B 3t S A% A S IR R (0], e i AL, 2013,
28(1):27-33.

LIU Qing-quan, LIU Yu-hu, LI Yong-feng, LUO Zheng-zhuan,
XIE Ke-jia. Metallogenic Conditions and Genesis of
Porphyry-Type Molybdenum Deposit in the northern Piedmont
of Dabieshan Mountain[J].
Mineral Resources Research, 2013, 28(1): 27-33.

JACKSON S E, PEARSON N J, GRIFFIN W L. The application

Contributions to Geology and

of laser ablation-inductively coupled plasma-mass spectrometry
to in situ U-Pb zircon geochronology[J]. Chemical Geology,
2004, 211(1): 47-69.

LIU Y S, GAO S, HU Z C. Continental and oceanic crust
recycling-induced melt-peridotite interactions in the Trans-North
China Orogen: U-Pb dating, Hf isotopes and trace elements in
zicons from mantle xenoliths[J]. J Petrology, 2010, 51(1/2):
537-571.

ANDERSEN T. Correction of common Pb in U-Pb analyses that
do not report ***Pb[J]. Chemical Geology, 2002, 192(1): 59—79.
LUDWIG K. User’s manual for Isoplot 3.00: A geochronological
toolkit for Microsoft Excel[M]. Berkeley: Geochronology Center
Special Publication, 2003, 4: 70.

HUZC,LIU Y S, GAO S, LIU W G, ZHANG W, TONG X R,
LIN L, ZONG K Q, LI M, CHEN H H, ZHOU L, YANG L.
Improved in situ Hf isotope ratio analysis of zircon using newly
designed X skimmer cone and Jet sample cone in combination
with the addition of nitrogen by laser ablation multiple collector
ICP-MSJJ]. Journal of Analytical Atomic Spectrometry, 2012,
27(9): 1391-1399.

GOOLAERTS A, MATTIELLI N, DEJONG J, WEIS D,
SCOATES J S. Hf and Lu isotopic reference values for zircon
standard 91500 by MC-ICP-MS[J]. Chemical Geology, 2004,
206(1): 1-9.

GRIFFIN W L, PEARSON N J, BELOUSOVA E, JACKSON S
E, ACHTERBERGH E V, REILLY S Y O, SHEE S R. The Hf
isotope composition of cratonic mantle: LA-MC-ICP-MS
analysis of zircon megacrysts in kimberlites[J]. Geochimica et
Cosmochimica Acta, 2000, 64(1): 133—-147.

RUBATTO D, GEBAUER D. Use of cathodoluminescence for



490

A G A R

201542 H

[25]

[27]

(28]

[29]

[31]

[32]

[35]

U-Pb zircon dating by IOM microprobe: Some examples from
the western Alps[C]// Cathodoluminescence in Geoscience.
Heidelberg, Germany: Springer-Verlag, 2000, 373—400.

WU Y B, ZHENG Y F, ZHANG S B, ZHAO Z F, WU F Y, LIU
X M. Zircon U-Pb ages and Hf isotope compositions of
migmatie from the North Dabie terrane in China: Constrains on
partial melting[J]. Journal of Metamorphic Geology, 2007, 25(9):
991-1009.

BLICHERT J, ALBAREDE F. The Lu-Hf isotope geochemistry
of chondrites and the evolution of the mantle—crust system[J].
Earth and Planetary Science Letters, 1997, 148: 243—258.
SODERLUND U, PATCHETT P J, VERVOORT J D,
ISACHSEN C E. The Lu decay constant determined by Lu-Hf

and U-Pb isotope systematics of Precambrian mafic intrusions[J].

Earth and Planetary Science Letters, 2004, 219(3/4): 311-324.
BELOISOVA B A, GRIFFIN W L, O’REILLY S Y. Zircon
crystal morphology, trace element signatures and Hf isotope
composition as a tool for petrogenetic modeling: Examples from
Eastern Australian granitoids[J]. Journal of Petrology, 2006,
47(2): 329-353.

PATCHETT P J, KOUVO O, HEDGE C E, TATSUMOTO M.
Evolution of continental crust and mantle heterogeneity:
Evidence from Hf isotopes[J].
Petrology, 1981, 78(3): 279-297.
ZHENG Y F, FU B, GONG B, LI L. Stable isotope geochemistry

Contributions to Mineralogy

of ultrahigh pressure metamorphic rocks from the Dabie-Sulu
orogen in China: Implications for geodynamics and fluid regime
[J]. Earth-Science Reviews, 2003, 62(1/2): 105—-161.

ZHENG Y F, ZHANG S B. Formation and evolution of
Precambrian continental crust in southern China[J]. Chinese
Science Bulletin, 2007, 52(1): 1-10.

ZHAO Z F, ZHENG Y F, WEI C S, WU Y B. Post-collisional
granitoids from the Dabie orogen in China: Zircon U-Pb age,
element and O isotope evidence for recycling of subducted
continental crust[J]. Lithos, 2007, 93(3/4): 248-272.

BT, KL AR R A P T RO IR A A
AEACE T A IR, R EER: D o HERERE, 2009, 39(7):
888-909.

ZHAO Zi-fu, ZHENG Yong-fei. Remelting of subducted
continental lithosphere: Petrogenesis of Mesozoic magmatic
rocks in the Dabie-Sulu orogenic belt[J]. Science in China
(Series D): Earth Science, 2009, 39(7): 888—909.

ZHANG S B, ZHENG Y F, ZHAO ZF, WU Y B, YUAN H, WU
F Y. Neoproterozoic anatexis of Archean lithosphere:
Geochemical evidence from felsic to mafic instrusions at
Xiaofeng in the Yangtze Gorge, South China[J]. Precambrian
Research, 2008, 163: 210—-238.

ZHANG S B, ZHENG Y F, ZHAO ZF, WU Y B, YUAN H, WU

F Y. Origin of TTG-like rocks from anatexis of ancient lower

crust: Geochemical evidence from Neoproterozoic granitoids in

[36]

[37]

[38]

[39]

[40]

[41]

[43]

[44]

[46]

South China[J]. Lithos, 2009, 113: 347-368.

g, M9l DEET. B R A R S Sm-Nd
A HE R 28 R Ho s i X [T]. 40 F 24, 2008, 24(1):
87-103.

XU Hai-jin, YE Kai, MA Chang-qian. Early Cretaceous
granitoids in the North Dabie and their tectonic implications:
Sr-Nd and Zircon Hf isotipic evidences[J]. Acta Petrologica
Sinica, 2008, 24(1): 87—103.

MR, ARIESC, B, MG, BRike, B, B
TR HT B A b e TR IR A R R O P R R AE VE E
KB 7RI, #5244, 2013, 87(10): 1510-1524.

CHEN Wei, XU Zhao-wen, LI Hong-chao, YANG Xiao-han,
CHEN Jin-quan, WANG Hao, WANG Shao-hua. Petrogenesis
and Origin of the Xinxian Granitic batholith in Henan Province
and its implacation for the tectonic evolution of the western
Dabie area [J]. Acta Geologica Sinica, 2013, 87(10): 1510-1524.
ZHAO Z F, ZHENG Y F, WEI C K, WEI C S, CHEN F, LIU X
M, WU F Y. Zircon U-Pb ages, Hf and O isotopes constrain the
crustal architecrure of the ultrahigh-pressure Dabie orogen in
China[J]. Chemical Geology, 2008, 253: 222-242.

AMES L, TILTON G R, ZHOU G. Timing of collision of the
Sino-Korean and Yangtze cratons: U-Pb zircon dating of
coesite-bearing eclogites[J]. Geology, 1993, 21: 339-342.
k. I S R R R S O A R
W X 52 FLES -0k B A TR S IR A (0], MUt 4, 2001,
75(1):25-34.

LI Jin-yi. Pattern and Time of the collision between the Sino
Korean and Yangtze Blokes: Evolution of the Sinian-Jurassic
sedimentary settings in the middle-lower reaches of the Yangtze
River[J]. Acta Geologica Sinica, 2001, 75(1): 25-34.

SR, KA, SREAUE, MO, RS i L KRB )2
M]. dbxi: RBE2EH AR, 2001: 1 -855.

ZHANG Guo-wei, ZHANG Ben-ren, YUAN Xue-chen, XIAO
Qin-hui. Qinling orogenic belt and continental dynamics[M].
Beijing: Science Press, 2001: 1-855.

LEECH M L. Arrested orogenic development: Eclogitization,
delamination, and tectonic collapse[J].
Science Letters, 2001, 185(1/2): 149—-159.
VANDERHAEGHE O, TEYSSIER C. Partial melting and flow
of orogens[J]. Tectonophysics, 2001, 342(3/4): 451-472.
BRYANT D L, AYERS J C, GAO S. Geochemical, age, and

Earth and Planetary

isotopic constraints on the northern Dabie comples, east central
China[J].
116(5/6): 698—717.

HACHER B R, RATACHBACHER L, LIU J G. Subduction,

Geological Society of America Bulletin, 2004,

collision and exhumation in the ultrahigh-pressure
Qin-ling-Dabie orogen. Aspects of the tectonic evolution of
China[C]// MALPAS J, FLETCHER C, ALI J R, ed. London:
Geological Society, Special Publication, 2004, 226: 157-175.

LIUX C,JAHN B M, LIUD Y, DONG S W, LI S Z. SHRIMP



H25 %2 M

AR, S5 RNk AE A B4 U-Pb 4R6e . HF R 2 R s X 491

[47]

(48]

[50]

[51]

[52]

[53]

U-Pb dating on zircon of a metagabbro and eclogites from
western Dabieshan(Hong’an Block), China, and its tectonic
implications[J]. Tectonophysics, 2004, 394(3): 171-192.

wOBH, e TR, oK, BT, Fkig, REOARE, @ 5.
KA TR pPHD X AE 544 1 SHRIMP #547 U-Pb iy, HF

[T 32 4 B S P TG BRI E ], A 2441, 2014, 30(1): 49-63.

GAO Yang, YE Hui-shou, LI Yong-feng, LUO Zheng-zhuan, LI
Fa-ling, XIONG Bi-kang, MENG Fang. SHRIMP zircon U-Pb
ages, Hf isotopic compositions and trace elements
characterristics of the granites from the Qian’echong Mo deposit,

Dabie Orogen[J]. Acta Petrologica Sinica, 2014, 30(1): 49—63.

ZE K . T4 AE H L X H AR AT I e 28I A AN S A (4
A VERD]. dbat: A EHL TR, 2005: 1-143.

LI Yong-feng. The Temporal-spital evolution of mesozoid
granitoids in the Xiong’ershan area and their relationships to
molybdenum-gold mineralization[D]. Beijing: China University
of Geoscience, 2005: 1-143.

BRI, RAEE, RER, XK, FHi0t. BRI P
FORHBE A R MRS 7 27 5 NGB PR AR I 45 2]
JA7R0]. P ERED #), 2003, 33(4): 289-299.

MAO Jin-wen, ZHANG ZUO-heng, YU Jin-jie, WANG Yi-tian,
NIU Bao-gui. The geodynamics setting of Mesozoic large-scale
mineralization in North China: The revelation from accurate
timing of metal deposits[J]. Science in China (Series D), 2003,
33(4): 289-299.

T, AR AL KRR AR BRER R 47 3 RS A
TRk X[J]. B RHLIT, 2007, 26(3): 289-295.

YANG Ze-qiang. Re-Os isotopic ages of Tangjiaping
molybdenum deposit in Shangcheng County, Henan and their
geological 2007, 26(3):
289-295.

BRI, s, BACE, B fi, MR, Kl Em 5 e
RIBES 5 A LA-ICPMS U-Pb & fE R A HhER {0225 1E K
XA BRI S5 A2#], 2010, 26(5): 1551-1561.
WEI Qing-guo, GAO Xin-yu, ZHAO Tai-ping, CHEN Wei,

significance[J]. Mineral Deposits,

YANG Yue-heng. Petrogenesis of Tangjiaping granite porphyry
in northern Dabie: Evidence from Zircon LA-ICPMS U-Pb
dating and geochemical characteristics[J].
Sinica, 2010, 26(5): 1551-1561.

Witge, WS, RUKE, Bk, 54 Rl e g TR
MJ ERAITIREE A U-Po AEEATT Re-Os A% K H U5
RO [I]. HoRHE AR, 2010, 29(5): 35-45.

YANG Mei-zhen, ZENG Jian-nian, QIN Yong-jun, LI Fa-ling,
WAN Shou-quan. LA-ICP-MS zircon U-Pb and molybdenite

Acta Petrologica

Re-Os dating for Qianechong porphyry-type Mo deposit in

northern Dabie, China, and its geological significance[J].
Geological Science and Technology Information, 2010, 29(5):
35-45.

TEAL, 2K, £R, /.

KA R MEAHT Re-Os [ ZAERS M H= X[T].

o AL T R B B o X
i

[55]

[56]

[57]

[58]

[59]

[60]

WK, 2010, 29(9): 1349-1354.

LUO Zheng-zhuan, LI Yong-feng, WANG Yi-tian, WANG
Xiao-gao. The molybdenite Re-Os age of Dayinjian
molybdenum deposit in the northern margin of the Dabie
Mountain, Xinxian area, Henan, China and its significance[J].
Geological Bulletin of China, 2010, 29(9): 1349—-1354.
LIHC,XUZ W, LU X C, CHEN W, QU W J, FU B, YANG X
N, YANG J, CHEN J Q. Constraints on timing and origin of the
Dayinjian intrusion and associated molybdenum mineralization,
western Dabie orogen, central China[J]. International Geology
Reviews, 2012, 54 (13): 1579—-1596.

oI5 ROANLABRE R LA K s e 1 I FFE D).
T EHFUR2, 2013: 1-163.

MENG Fang. Study on rock-forming and ore-forming of the

Jent:

Lingshan pluton in the northern margin of Dabie Mountains[D].

Beijing: China University of Geoscience, 2013: 1-163.

ZRIST. TR A R Ll DX e AR AR R AN ARRAE A A £
ST RLD]. dbat: FEMFKE, 2009: 1-147.

LI Ming-li. Characteristics of intermediate-acid small intrusive

bodies and metallogenic system of molybdenum-polymetallic

deposits in Mesozoic in Dabie Mountain, Henan Province[D].

Beijing: China University of Geoscience, 2009: 1-147.

Wi, G, ARZR, Bidsr, WK, WL

IR BT 1 TR AE KB H - LA-ICP-MS U-Pb [FlA7 F4EAR

ZE[T). WORHLT, 2011, 30(3): 435-447.

YANG Mei-zhen, ZENG Jian-nian, REN Ai-qun, LU Jian-pei,

PAN Si-dong. Characteristics of Mo mineralization and zircon

LA-ICP-MS U-Pb geochronology of Mushan Mo deposit from

Luoshan County, Henan Province[J]. Mineral Deposits, 2011,

30(3): 435-447.

BER, BR) DAF, BB, FOME, BKIE RFRI—

ji?y'JlJJimlxﬁﬂPiﬁ 'ﬁ%%x{éﬁrbﬁaé%ﬁ(L'j)ﬁﬁ\é%“%ﬂﬂﬂ—iﬁﬂf

ZRAN[T]. HUFEER, 2008, 82(11): 1468—1477.

LI Hou-min, CHEN Yu-chuan, YE Hui-shou, WANF Deng-hong,

GUO Bao-jian, LI Yong-feng. Mo, (W), Au, Ag, Pb, Zn

minerogenetic series related to mesozoic magmatic activities in

the east Qinling-Dabie mountains[J].

2008, 82(11): 1468-1477.

FERSE. 1 P [ KRl A BN I I FE AR AL (D], R R DX skt

J7, 1991(4): 289-293.

Acta Geologica Sinica,

REN Ji-sun. The basic characteristics of the tectonic evolution of
the continental lithosphere in China[J]. Regional Geology of
China, 1991(4): 289-293.

WANG T, GUO L, ZHENG Y D, DONSKAYA T. Timing and
Processes of late Mesozoic mid-lower-crustal extension in
continental NE Asia and implications for the tectonic setting of
the destruction of the North China Craton: Mainly constrained
by zircon U-Pb ages from metamorphic core complexes[J].

Lithos, 2012, 154: 315-345.

(wE £ @)



