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Fig.1 Sketch of geographic settings (a), geology (b)

and relationship between dike (diorite porphyrite) and

mineralization (¢) of Xiaoxinancha gold-rich copper deposits, Yanbian (modified from the Zheng Dofan, et al. , 1983)
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Fig. 2 Relationship between diorite porphyrite

and mineralization from the south mine

ICP-MS U-Pb 41 I % 75 v [ b 57 B 27 B b 57 oF
FERTRNPG L K 2% KBl 3 ) % 207 7 R S8 R = 58
. SHRIMP U-Pb 24 #r i #2  F TEM (417
Ma) Z % #E AT 43 W IE L L13 A5 E #E 1) UL Th
1 Pb 9 o1 5 70 (113 4R : 572 Ma; U Jit i 434K -
238 pg/@) (R % ,2002) ; LA-ICP-MS U-Pb #k4F
W I 7 SR FH He A1 Jhy 3¢ ok 49 Jo 9 2800 P 38 1B R
Fr v £ AR WFFE Be WF il (USA-NIST) #9 A T4 B fik R
HYEPRUES Z YT NIST SRM610 HEAT A I
b o 8 ASC 3 B o o R BRSNS AR 7 R IR
T RE AR E R 5 R ARG 77 A0 B g i, B A
R AR T — 1 BT A 0 A — s Bk e Uy 5K, DA B AR v
B 41 91500 A S S 19 b 4 1) 5t (Wiedenbeck, et
al. ,1995;Gao, et al. , 2002) ; S I Ji HH R AR 1 L
%% Wk (Compston, et al. » 1992; Williams, et
al. ,1987,1998;),

SHRIMP U-Pb 3 8 [f] 7 3% FAH KO0 R & =t
B . K GL ITTER ( Ver 4. 0; Macquarie
University) 2 ¥ #1 Andersen (2002) f9*" Pb/
W5PL M Pb/ U Ph/#* U M Pb/** Th £Z8 &
BT R F A B A IE B0 BR8P 52 i
LA-ICP-MS 3£ (78U B Ph 3 5 115845 B Stacey
(1975) fr 4 th 1 .58 ~F- 2 Ph [ 37 38 4 k47 3% il
Pb # 1E; 3K 18 19 8 ¥ & &K IE J5, R Hl Ludwig
SQUIDI. 0 J ISOPLT )7 A 3l 58 B i Al & it Al
INASL - 28 46 I 1R
3.2 XHER

WS- 1 (JXINC-T-2) HI A K B 4 (XNC1-
8-3) i A1 1y CL &IAZ I A A & 3 ) WL 18] 3L 141 6,
SHRIMP % U-Pb 4 ik ak LA-ICP-MS 7% U-Pb 4E



520 Moo

2008 4

P 8107.0+2.3

S50um
663+6.7 072

50pum

50pum
ok 4.1 07.8

S0pm S50um

46.8+2.6

Bl 3 G- A JXNC-1-2) iy SASURL &% A CL BRI s R4 i
Fig. 3 Cathode luminescence photomicrographs (CL), analysed spots and age data (**Pb/*$U) of zircons
from the diabase-gabbro(JXNC-1-2)
I8 P 3 Ky 3 T A 0. T~ 17,1 Sy 43 T 555 388, 4 11, 7Ma Bl i Sy 52 4R % (29 Pb/ 25 U)
to 17. 1 representing analysed spots, and 388.4+11. 7Ma like data representing analysed ages

W AT IR A IE 5 R IR 1 Fnk 2,
3.2.1 BH-EKS

ME 2 2kg ML A T, Lk 60 4k
BigEA . EAT R IRTE S 2 2K AT e AR 3
SRR A CETRRCR, DN K AR R 7 20~
200pm Z J8] , K 98 A AR AL 5K (B 3) , - CL E R
SR AT B TR RN P R A R o R 2 (I 3) . K
T FRAT A W 45 T RN B 0 10 AR T PN B 25 A R AR, BT
W H R 43 ol HALES A .

B—dl. XA aRL, BaA, KHEREAE
s A AR E, K 200pm, KIS 2 ¢ 15
SHRIMP 3453 H & W Th/U {84 0. 89, 38 45 A i
SHETRY S RN 0.39 pg e g TN 10. 1 pg e g TSR
2,18 3) . IXFPEL AT B AR 2%, R LA IE AR
R B ARRAE SO A SRS A R i B
JRH A B Th/U HAE<< 0. 1) G245 ,2006; X1
SO A, 20055 BER IR AE 2002 2 2R 45,2002 TR
4 .2004) ; 3% SHRIMP U-Pb 3 i # it 4F %
388. 4 11. TMa (& 2) . (HE W K 40 15 75 7638 Fil 28
FRRSER R O AR R B A BRI Z R A
KA BN EERHL & 3a),

B A AR E BB AR RR
KR KT N 2« D RFDSIEH R (& 3b-k),
BLEETE 50~ 150pm Z 8], R0AR 85 A 1 B 4y 3817 45

A TEMT (& 3b, e, d. £ @) A 1 H 55 1 B a7 45 14
([ 3g.h) s (EAT IR B A7 LA 5037 W7 1) 4% 707 IR 45
(Bl 3i-k), PP ERIE R M Th/U {HFAE 0. 42~
0. 8422 [H] % 58 4% F I 45 09 % dEAE 0. 15 ~4. 35
pg/g 15, 14~48. 3pg/g Z [ , H LI B4 55 3 At DA
H 55 4 45 1E (Belousovas, et al. , 2002), Jl[458 10 4~
R AT IS AR W N 2k b R AR IR E 251, 1~
292. 0Ma, I AL K 270 + 14Ma (MSWD
0. 66 HEF N 0.74) (K 4),

R L 5 0 S % A 5 A el Ay AR
R K CE 5O, m] 40 43 ok e 3l B (1L 40% ~
4.35%) A5 A (0. 69 %6 ~0. 73 %) FIIE L 58 4%
(0. 1520~0.39%) =41 (F 1), Hx}pj () SHRIMP
7 U-Pb EE4EIR 4 B4 265. 7~292. 0Ma([& 3b,
g).251. 1~253. 2 Ma([& 3i-k) 1 264. 4~285. 0 Ma
(J 3c,dscodyhyj) o SXFPREAE— J5 18 AT BE S B S 5
B AN — 1 L 55— O TS 5 A SR AR
I OG . FRATH R B« o S T 0 4 AR R AT
AV A0 3 B 1 5 A A 0% 3 A 0 3 A 5 R A
Ui AV ) — PR I A A T RE R S I A i
T J5 R 2 ST B s T 1 3 B0 1 5 A 4 0
28 S L WA R e A v AR I
MR RRAE | s o5 AR oy B E Y — . AR
B EMEESE A (n=06)1



x1 EE-EKE(JXNC-1-2) {5 A SHRIMP % U-Pb F£# Py U) S 4§
Table 1 SHRIMP U-Pb zircon data (***Pb/ **U) from diabase-gabbro (JXNC-I-2) in mine field of Xiaoxinancha gold-rich copper deposits

A 206 Phe U Th Th/U 206 Phr 201 Ph /206 Phr( %) 207 Phr /206 Phr( %) 206 Phyr /238 U ( %) 207Phr /25U %) 207Ph/296 Ph 206 Pha/?8 U( Age,Ma)
FHIEE <0 (pg/g) (pg/g) FfE (pg/g) L B2 A 12 LE fE W SN W AR % AR 1%
BS. 1 0. 39 189 162 0. 89 10.1 0.0002 24 0.0572 2.9 0.0621 3.1 0.49 4.3 500 65 388. 4 11.7
B07.1 4.35 1116 676 0.63 42.2 0.0024 27 0.0553 19.5 0.0421 2.9 0.32 19.7 426 435 265.7 7.6
B2.1 1.40 1211 984 0. 84 48. 3 0.0001 35 0.0468 2.1 0.0463 1.8 0. 30 2.7 39 49 292.0 5.1
B07.5 0.69 314 142 0.47 10. 8 0. 0004 35 0. 0501 4.6 0.0397 2.6 0.27 5.3 200 107 251.1 6.5
B07. 6 0.73 403 233 0. 60 14.0 0. 0004 30 0.0501 4.2 0.0401 2.6 0.28 5.0 202 98 253.2 6.6
BI. 1 0. 26 567 259 0.47 20. 8 0.0001 23 0. 0505 2.1 0.0425 5.4 0. 30 5.8 219 50 268.4 14.2
B5. 1 0.18 1025 536 0. 54 38.3 0.0001 41 0.0481 1.9 0.0434 1.8 0.29 2.6 104 45 274.1 4.8
B6.1 0.15 388 159 0.42 15.1 0. 0001 39 0. 0496 2.5 0. 0452 1.9 0. 31 3.1 177 58 285.0 5.2
B3. 1 0.25 784 343 0.45 28.8 0.0008 18 0. 0459 5.2 0.0421 2.1 0.27 5.6 —9 125 265.9 5.4
B07.2 0.27 1167 699 0.62 42.4 0.0002 29 0. 0510 2.2 0.0422 2.6 0. 30 3.4 241 52 266. 3 6.7
B07.3 0.37 931 552 0.61 33.6 0.0002 25 0.0491 2.0 0.0419 2.6 0.28 3.3 155 48 264. 4 6.6
Bl. 1 0. 94 268 128 0.49 4.7 0. 0005 20 0.0383 8.3 0.0203 2.0 0.11 8.5 —464 219 129.8 2.6
B7.1 0.24 403 276 0.71 5.8 0.0001 65 0.0481 4.7 0.0167 2.1 0.11 5.2 105 112 107.0 2.3
Bo. 1 1. 06 169 138 0. 84 2.4 0. 0006 44 0.0421 10.9 0.0161 2.2 0.09 11.1 —219 273 103. 2 2.2
B07.4 6.16 164 82 0.51 2. 24 0.0033 34 0.0208 89.9 0.0149 3.7 0. 04 89.9 —2470 3785 95.4 3.5
B4.1 4,35 759 317 0.43 5.0 0.0023 27 0.0298 38.8 0.0073 5.7 0.03 39. 2 —1175 1196 46. 8 2.6
%2 RKBEMER LAICP-MS & U-Pb £ # (2 Ph*/25 U, XNC11-8-3) 43 #7 2 B
Table 2 SHRIMP U-Pb zircon data (***Pb/ **U) from andesite porphyrite (XNC11-8-3) in mine field of Xiaoxinancha gold-rich copper deposits
] e U Th Th/U | 2%Pbr 207 Pl /206 Pl 207 Ply /255U 206 Pl /295 U 208 Pl /292 Th 207 Ply/20° Phy 205 Ply/255 U
FREE o | e | qee | wi | Geo [ wil | e | wl | B2 | Wl | B | wE | BE | R | Bz R "%
B68 0.9520 169.91 181. 17 0.9378 2.1256 0.0461 0.0039 0.1039 0. 0086 0.0164 0.0003 | 0.0054 0.0003 187 105 2
B69 0.9761 58. 50 113. 64 0.5148 0. 8387 0.0522 0.0082 0.1130 0.0173 0.0157 0.0005 | 0.0056 0. 0005 294 282 100 3
B66 0. 8700 316. 20 325.17 0.9724 4.1982 0. 0504 0.0043 0.1066 0.0088 0.0154 0.0003 | 0.0050 0. 0002 211 152 98 2
B67 0. 8580 92.18 129. 86 0.7098 1. 2966 0. 0570 0. 0066 0.1283 0.0145 0.0163 0.0004 | 0.0054 0.0003 490 207 104 3
B70 0. 8363 40. 03 67.69 0.5914 0. 3302 0.0603 0.0109 0. 1408 0. 0250 0.0169 0.0006 | 0.0065 0. 0005 614 332 108 4
B75 0.6603 130. 98 171. 49 0.7639 2.2124 0. 0501 0.0068 0.1134 0.0151 0.0164 0.0005 | 0.0055 0.0003 201 243 105 3
B72 0. 8242 53. 64 96. 37 0. 5566 0.7736 0.0485 0. 0081 0.1088 0.0179 0.0163 0.0004 | 0.0060 0. 0004 121 279 104 3
B65 0.9616 131.19 178.72 0.7341 1. 8822 0.0495 0.0068 0.1051 0.0142 0.0154 0.0004 | 0.0049 0.0002 172 279 98 2
B73 0.7351 41. 00 96.47 0.4250 0. 9688 0.0523 0.0104 0.1165 0.0230 0.0162 0.0005 | 0.0051 0. 0005 297 382 103 3
B74 0.9158 23.35 51.10 0.4569 0.1976 0. 0568 0.0138 0.1311 0.0315 0.0167 0.0007 | 0.0078 0. 0008 485 419 107 4
B76 0.6483 105. 46 127.62 0. 8264 1. 4822 0.0630 0.0117 0.1418 0.0258 0.0163 0.0007 | 0.0055 0. 0005 709 325 104 4
B77 0.9110 41.79 74,25 0.5628 0.3037 0.0501 0.0158 0.1107 0.0344 0.016 0.0009 | 0.0048 0. 0007 201 466 102 5
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Fig. 5 The relationship between common lead isotopic concentration and ages of zircons

(a showing diabase-gabbro, and b showing diorite porphyrite)
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Abstract

Zircon SHRIMP and LLA-ICP-MS U-Pb dating was performed on diabase gabbro of premineralization
stage and dioritic porphyrite dykes of mineralization stage, collected from the Xiaoxinancha Au- and Cu-
rich deposit, both of which have closely relation in spatial distribution. The results show that five sets of
concordant ages for 16 zircon grains or spots from diabase-gabbro are obtained, i.e. 387.0411. 8Ma, 292,
0~251.1Ma (Mean=270 +£14Ma, n=10), 129.842.6 Ma, 107.0~95. 6Ma (Mean=1034+13Ma,n=3)
and 46. 8+ 2. 6Ma; whereas one set of concordant ages ranging from 108 ~98Ma (Mean=102. 1+2. 2Ma,)
for 11 zircon grains and 12 spots from diorite porphyrite are obtained. Combined with the features of CL
images, it was suggested that the premineralization diabase-gabbro was formed in the late Early Permian
epoch and trapped some detrital zircons during magma ascending (intruding) and subsequently experienced
thermal modifications in the early Cretaceous and middle Eocene time. Diorite porphyrite was formed in the
late Early Cretaceous. Considering the match of the age of diorite porphyrite with age 107. 0~95. 4Ma of
the diabase gabbro, the ages of hydrothermal zircons from the diabase gabbro range between 103 ~ 95,
4Ma, which further indicates that thermal event of the gold-copper mineralization took place in 108 ~98Ma
and the mineralization occurred during the late stage of middle/late Mesozoic when the crust experienced
intensive extension and thinning. Then, the gold- and copper-rich deposit was exposed to the present
surface due to uplifting and denudation processes during the late Cretaceous Paleocene period. In general,
the mineralization was 10Ma behind the large-scale magmatic-hydrothermal gold mineralization (120Ma) in

East China during the late Mesozoic.

Key words: Melanocratic dykes;zircons; CL images; single grain zircon U-Pb ages; Xiaoxinancha Au-

rich Cu deposit; Yanbian





