2016 7 1 37 GOLD 25
U -Pb Hf
12 3 4 4 5
(1. ;2 ;3. ;
4. ;5. )

o LA-ICP-MS U-Pb
Hf 170.2 Ma =0.6 Ma

Re - Os (168.0 Ma +1.0 Ma)

o ey 1) 7.0 ~10.08 Hf (Zpm) 417 ~542 Ma
(tpao) 570 ~768 Ma
: LA - ICP - MS U-Pb ; ;
:TD 11 P618.4 11001 - 1277(2016) 07 - 0025 - 05
CA doi: 10. 11792 /hj20160707

20 R

1-10 . ( 1) .
2 300 m
o 1 000 m 8 ~730 mo.
1.16 %
- 0.09 % 6 "
U -Pb o
Lu - Hf 1 000 m 80 ~ 480 m
200 m 2.00 ~83.20 m 40 m
1 5.07 % 0.52 %
2.73 t 1 o -
11
12016 -04 - 14
(7S1404) ; ( K1503) ;
(112120113092700 12120114051401 121201103000150003)
(1984—) 25

065201; E-mail: Zhouboyixuan@ 163. com

* E-mail: yongzhangec@ 163. com 13810488811



N N N N Pb GJ] -1
o Isoplot 3.0 o
B Hf
Neptune (MC -1ICP -
MS)  New wave UP193FX
He 44 pmo
14
3
3.1 LA -ICP-MS U-Pb
(CL)
1— 2— 3—
4— 5— 6— 7— .
8— 9— / 1. 1
1 20 w(Th)  w(U) 91.9 x
107°~521.3x10™°  125.5x10°° ~574.5 x 10"°;
2 Th/U 0.47 ~1.45 0.41 ~0.75
7 o 14CAP -1 20
ZK7 -3 (14CAP -1) . LA - ICP - 167.05 ~172.75 Ma 20
MS U -Pb 170.2 Ma 0.6 Ma( MSWD =0.02) ( 2)
170.2 Ma £ 1.6 Ma.
Finnigan Neptune  MC -
ICP -MS  New wave UP213 o U -
1 LA-ICP-MS U-Pb
232 Th 238 U w( (’I‘f])) / 207 Pb/ZUG Pb lo 207 Pb/235 U lo 206 Ph/238 U lo 206 Pb/238 U lo
w
14CAP -1 -1 141.4 298.7 0.47 0.04980 0.0052 0.17925 0.0192 0.02625 0.000 7 167.05 4.39
14CAP-1-2 176.2 314.7 0.56 0.04955 0.0058 0.18436 0.0211 0.02704 0.000 6 172.01 3.79
14CAP -1 -3 192.5 216.7 0.89 0.05183 0.0051 0.18096 0.0173 0.02644 0.000 6 168. 20 3.71
14CAP -1 -4 156.6 163.6 0.96 0.04748 0.0054 0.18138 0.0265 0.02658 0.0007 169.13 4.55
14CAP -1 -5 512.3 354.2 1.45 0.05129 0.0114 0.18241 0.0377 0.02678 0.001 1 170. 34 6.84
14CAP -1 -6 138.7 172.9 0.80 0.05106 0.0042 0.18266 0.0144 0.02690 0.000 6 171.10 3.86
14CAP -1 -7 181.5 377.6 0.48 0.05076 0.0040 0.18264 0.0134 0.02675 0.000 5 170. 16 3.26
14CAP-1-8  298.9 514.8 0.58 0.04965 0.0055 0.18036 0.0192 0.02647 0.000 5 168.43 2.86
14CAP-1-9 410.1 565.2 0.73 0.04965 0.0043 0.18257 0.0153 0.02679 0.000 5 170.43 2.83
14CAP-1-10 294.4 473.3 0.62 0.05004 0.0029 0.18285 0.0104 0.02672 0.000 5 169.98 2.83
14CAP-1-11 232.9 211.3 1.10 0.04843 0.0057 0.18241 0.0220 0.02698 0.000 6 171.63 3.61
14CAP-1-12 211.4 414.9 0.51 0.05050 0.0026 0.18437 0.0094 0.02689 0.000 4 171.04 2.74
14CAP-1-13 358.3 574.5 0.62 0.04994 0.0029 0.18363 0.0103 0.02682 0.000 5 170. 60 3.06
14CAP-1-14 207.5 377.2 0.55 0.050 13  0.0040 0.18138 0.0134 0.02670 0.000 4 169. 88 2.80
14CAP-1-15 179.5 226.4 0.79 0.04925 0.0035 0.18099 0.0133 0.026 67 0.0005 169.70 3.10
14CAP -1 -16 91.9 125.5 0.73 0.05294 0.0077 0.18202 0.0240 0.02667 0.000 9 169. 64 5.65
14CAP-1-17 327.6 530.8 0.62 0.04975 0.0042 0.18263 0.0146 0.02679 0.000 6 170.41 3.47
14CAP-1-18 117.7 151.8 0.78 0.047 16 0.0094 0.18232 0.0441 0.02705 0.002 3 172.06 14.23
14CAP -1-19 240.8 469.5 0.51 0.04937 0.0139 0.18278 0.0479 0.027 16 0.000 6 172.75 3.50
14CAP -1 -20 258.3 517.7 0.50 0.04947 0.0044 0.17900 0.0166 0.02634 0.001 3 167.61 8.07




2016 7/ 37
ToLu/" HE 0.002 0
Hf
TOHf/ HE Hf
8 ° fLu/m -0.98
f‘]Au/Hf( -0. 34) 10 fLu /Hf
(-0.72) 7
14CAP -1 18 ( 2) .
2 Hf TOHf/ HE
0.282 867 ~0.282 954
2 U -Pb e 1) 7.0 ~10.1 8.57; Hf
3.2 Hf (tom) 417 ~ 542 Ma
Hf 2, 2 (tpa) 570 ~768 Ma 669 Ma.
2 Hf
/Ma 170y /T HE 178 Lu /' HE 176 He /177 HE eu(0) ene( 1) tpw /Ma tpy, /Ma Juume
1 170.2 0.013 396 0.000 574 0.282 890 4.2 7.9 507 715 -0.98
2 170.2 0.016 217 0. 000 666 0.282 937 5.8 9.5 442 609 -0.98
3 170.2 0.013 642 0.000 565 0.282 934 5.7 9.4 446 616 -0.98
4 170.2 0.014 292 0.000 586 0.282 954 6.4 10.1 417 570 -0.98
5 170.2 0.018 427 0.000 700 0.282 909 4.8 8.5 482 673 -0.98
6 170.2 0.020 631 0.000 810 0.282 942 6.0 9.7 437 599 -0.98
7 170.2 0.017 106 0.000 720 0.282 898 4.5 8.1 498 698 -0.98
8 170.2 0.014 642 0.000 560 0.282 898 4.4 8.1 497 698 -0.98
9 170.2 0.013 774 0.000 576 0.282 890 4.2 7.8 507 715 -0.98
10 170.2 0.018 599 0.000 751 0.282 920 5.2 8.9 467 648 -0.98
11 170.2 0.014 669 0.000 618 0.282 905 4.7 8.4 486 681 -0.98
12 170.2 0.018 081 0.000 661 0.282 870 3.5 7.1 537 761 -0.98
13 170.2 0.018 085 0.000 692 0.282 912 4.9 8.6 478 666 -0.98
14 170.2 0.017 425 0.000 672 0.282 918 5.2 8.8 469 652 -0.98
15 170.2 0.015 459 0.000 648 0.282 908 4.8 8.5 482 674 -0.98
16 170.2 0.019 104 0.000 757 0.282 937 5.8 9.5 444 611 -0.98
17 170.2 0.016 920 0.000 657 0.282 867 3.4 7.0 541 768 -0.98
18 170.2 0.018 572 0.000 741 0.282 903 4.6 8.3 491 687 -0.98
Ceye(0) = ((TOHETTHE /(TSHETTHE) cuur o — 1) X 10 000; £ = (7O Lu/TTHE) /(70 Lu/TTHE) cpug — 1 ene( £) 176 Ty
1.865 x 10 ~Myear =" " ; ("OHf/"Hf) . (*Lu/""HI) , S HE /1T HE 0.282 772 S Lu/" Hf 0.0332 " ;
(towm) T Hf /7T HE 0.28325 'SLu/'"Hf 0.038 4 » Hf (tpm2) 176 Lu /" HE
0.015 A,
168.0 Ma + 1.0 Ma 168.0 Ma =
4 6.2 Ma( )
4.1 o
LA -ICP-MS U -Pb
170.2 Ma 0. 6 Ma (168.7 Ma + 3.1 Ma) 7 .
170.2 Ma +1.6 Ma; CL (167.3 Ma + 2. 5 Ma) ° .
Th/U (168 Ma 2.5 Ma) © . (166.9 Ma =
. 6.7 Ma) ' . (167.5 Ma +



1.2 Ma) °® . (168. 7 Ma =
1.4 Ma) 7 . (171. 6 Ma +
1.6 Ma) ' . (183. 1 Ma =+
1.8 Ma) 7 . (187 Ma +
5 Ma) * . (192 Ma =
3 Ma) > . (169.5 Ma =+
1.1 Ma) ° . (196. 6 Ma =
2.5 Ma) * U-Pb
— (196 ~
167 Ma) . Zhang Y
200 ~
160 Ma.150 ~135 Ma 135 ~ 100 Ma 3
— (202 ~
165 Ma) . — (154 ~130 Ma) .
(114 ~111 Ma) 3
6
35824-27
4.2
SHf( t)
%, el 1)
7.0~10.1 8.57; (tom)
570 ~768 Ma 669 Ma.  Hf
( 3)
Sr — Nd L
3111‘( t)
9-10 .
enl( 1) 6.2 ~11.6
473 ~826 Ma; eu( 1)
4.4~10.9,
5
1)
2) LA -
ICP - MS U-Pb 170. 2 Ma *

3 Hf #
0.6 Ma 170.2 Ma +1.6 Ma
3) eu( ) 7.0~10.1

(tpe) 570 ~768 Ma

J . 2009 28(3):283 -
287.
Re -
Os J. 2011 32(6) :707 -
715.
N J . 2012 28(4):
1317 -1 332.
Re - Os J. 2012 31(1):68 -76.

Zeng QD LiuJ M Chu S X et al. Mesozoic molybdenum deposits in
the East Xingmeng orogenic belt northeast China: characteristics and
tectonic setting J . International Geology Review 2012 54( 16) :

1 843 -1 869.

Zhang Y Sun J G Chen Y ] et al. Re — Os and U - Pb geochronolo—
gy of porphyry Mo deposits in central Jilin Province: Mo ore — form—
ing stages in NE China ] . International Geology Review 2013 55
(14):1763 -1 785.

Zhang Y Sun J G Xing S W et al. Geochronology and metallogene—
sis of porphyry Mo deposits in east-central Jilin province China:

Constraints from molybdenite Re — Os isotope systematics J . Ore
Geology Review 2015 71:363 —372.

Zhang Y Sun J G Xing S W et al. Ore-forming granites from Juras—
sic porphyry Mo deposits east-central Jilin Province China: Geo—
chemistry geochronology and petrogenesis J . International Geology
Review 2016 58(9) :1 158 -1 174.

Zhou L L Zeng Q D Liu J M et al. Geochronology of the Xingshan
molybdenum deposit Jilin Province NE China and its Hf isotope
significance J . Journal of Asian Earth Sciences 2013 75( 8):



2016 7 /37
58 -70. 19 Blichert-Toft J Albarede F. The Lu — Hf isotope geochemistry of

10 Zhou L L Zeng Q D Liu J M et al. Geochronology of magmatism chondrites and the evolution of the mantle — crust system J . Earth
and mineralization of the Daheishan giant porphyry molybdenum and Planetary Science Letters 1997 148( 1/2) :243 —258.
deposit Jilin Province Northeast China: constraints on ore genesis 20 Vervoort ] D Blichert-Toft J. Evolution of the depleted mantle: Hf i—
and implications for geodynamic setting J . International Geology sotope evidence from juvenile rocks through time J . Geochimica
Review 2014 56(8) :929 —-953. et Cosmochimica Acta 1999 63(3/4) :533 -556.

11 21 Griffin W L Pearson N J Belousova E et al. The Hf isotope compo—

. J . 2013 32 sition of cratonic mantle LAM — MC - ICPMS analysis of zircon
(2):40 -45. megacrysts in kimberlites J . Geochimica Et Cosmochimica Acta
12 2000 64(1):133 —147.
I 2013 32( 1) :63 -66. 22 U-Pb

13 . LA - MC - ICP - MS — I
U-Pb I 2009 28(4) :481 —492. 2011 30(4) :25-28.

14 WuFY Yang Y H Xie L W. Hf isotopic compositions of the standard 23 Re -
zircons and baddeleyites used in U — Pb geochronology J . Chemical Os I 2013 32(2):
Geology 2006 231( 1/2) :105 - 126. 427 - 435.

15 . Lu-Hf 24 YangJH WuFY ShaoJ A et al. Constraints on the timing of up—

J . 2007 23(2):185 -220. lift of the Yanshan fold and thrust belt North China J . Earth and

16  Amelin Y Lee D C Halliday A N. Early — Middle Archaean crustal Planetary Science Letters 2006 246(3/4) :336 - 352.
evolution deduced from Lu — Hf and U — Pb isotopic studies of sin— 25
gle zircon grains J . Geochimica Et Cosmochimica Acta 2000 64 D . : 2002.

(24) :4 205 -4 225. 26

17 Vervoort ] D Pachelt P J Gehrels G E et al. Constraints on early U-Pb . ]
earth differentiation from hafnium and neodymium isotopes J . Na— 2007 23(2):461 —480.
ture 1996 379:624 —627. 27  WuFY SunDY Ge W C et al. Geochronology of the Phanerozoic

18  Scherer E E Munker C Mezger K. Calibration of the Lutetium — granitoids in northeastern China ] . Journal of Asian Earth Sci-

Hafnium clock J . Science 2001 293:683 —687.

ences 2011 41(1):1 -30.

Zircon U - Pb ages and Hf isotope composition of the ore-bearing intrusion from the

Chang anpu Mo - Cu Deposit Jilin Province
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Abstract: Chang’anpu Mo — Cu deposit is a large-scale porphyry deposit newly discovered in central Jilin Prov—

ince. The mineralization of copper and molybdenum is closely related to monzogranite. On the basis of research on de—

posit geological features the paper conducted a study of LA — ICP — MS zircon U — Pb dating combined with a Hf iso—

tope analysis. The analysis results show that the zircon U — Pb ages of the monzogranite is 170.2 Ma +0.6 Ma which

is consistent with the previous molybdenite Re — Os weighted mean age ( 168.0 Ma 1.0 Ma) within error. It is indi—

cated that the Chang’anpu Mo — Cu deposit was formed in the Middle Jurassic. The g,,(t) value of the zircon is 7.0 to
10. 08. The Hf single and two stage mode ages are 417 Ma to 542 Ma and 570 Ma to 768 Ma respectively. These data

imply that the monzogranite in the mineralization zone originated from the growing juvenile crust in the depleted mantle

in Neoproterozoic. Considering the regional tectonic background the paper thinks that the magmatism and mineraliza—

tion are probably related to subduction of the paleoPacific Plate.

Keywords: zircon U — Pb dating of LA — ICP — MS; Hf isotopic dating; Chang’anpu Mo — Cu deposit; central Ji—

lin Province



