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Abstract

The SHRIMP U-Pb dating of zircons from the granitic complex in the Xiaoxinancha gold-rich copper ore-
field was conducted for the first time and, as a result, three concordant ages of zircons were obtained from medi-
um-fine grained biotite monzonitic granite, medium-fine grained biotite granodiorite and porphyraceous horn-
blende granodiorite respectively, i.e., 98.4 ~109.0 Ma (weighted average value being (104.6 + 2.5) Ma,
Nequal to 10, MSWD equal to 0.71, confidence level being 0.70),98.3~ 108.3 Ma(weighted average value
106.7+ 1.6 Ma, n =12)and 104.4~118.8 Ma(weighted average value 111.7 = 2.8 Ma, n =12), suggesting
that magmatic emplacement took place in 112~104 Ma in order of porphyraceous hornblende granodiorite, medi-
um-fine grained biotite granodiorite and medium-fine grained biotite monzonitic granite. Taking into account

their relationships with mineralization in ore-forming elements and geological characteristics and the extensional-
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torsional features of the ore-controlling fractures, the authors hold that large-scale gold-copper mineralization

must have occurred after the formation of porphyraceous hornblende granodiorite, medium-fine grained biotite

granodiorite and medium-fine grained biotite monzonitic granite but before the emplacement of the associated

dioritic porphyrite, i.e., between 104.6 and 102.1 Ma, and the metallogenic environment was the subduction

and extinction of Izanaqi plate towards the ancient Asian continent in late Early Cretaceous and the conversion

process of slip or extension structures in eastern China continental margin during the Late Yanshanian orogenic

movement.

Key words: geochemistry, zircon SHRIMP U-Pb dating, granitic complex, Yanshanian period, Xiaoxinancha

gold-rich copper orefield, Yanbian
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Fig. 1 Tectonic setting b and geological sketch map of the Xiaoxinancha gold-rich copper orefield b in Yanbian modified
alter Zheng et al. 1983
1
Table 1 Petrographic features of granitoid complex in the Xiaoxinancha gold-rich copper orefield Yanbian
JXNC-I-1
637m 1~1.5 mm 35% An=
N34°12'986” E130°527982" 28 30% = 25% * <10%
JXNC-1
3km 1.4~1.9 mm 2~2.5 mm
N34°11'663” E130°51'983" 607 m An=45 45% + 20% =+ 15% =+ 10% ~15%
7% ~12%
JXNC-2
16 km 0.4~0.6 mm 0.8~1 mm
N34°07°884” E130° 2~3 mm An=41 40% =+ 30% +
49'735” 828 m 10% + 10% ~15% 5% ~10%
Williams 1998 TEM 417

Ma
1.0

LudwigSQUID 3
ISOPLT



2008

322
1.8 kg 80 13
2.3kg 68 SHRIMP U-Pb 2
2.1 kg 70 0.00% ~3.76% 1.6%—~9.9%
100 ~ 200 pm 78 ~483 pg g ! 60 ~405 pg g !
350 pm Th U 0.41~0.92
Belousova et al. 2002
2 3 5 2004 13 3 3
SHRIMP U-Pb 3.1 4.1 8.1
3.1 119.7£3.8 Ma 130.9+4.2 Ma
2 105.6+4.0 Ma

10

S0um
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1.1~13.1 105.9+3.9 26py, 23875

Fig. 2 Cathode luminescence photomicrographs CL  measured points and age data 2°°Pb *3U  of zircons from
the medium-fine grained monzonitic granite JXNC-I-1

1.1 to 13.1 represent analyzed spots whereas 105.9 3.9 and similarly-marked data represent
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Fig. 3 Cathode luminescence photomicrographs measured points and age data 2%Pb 2%U  of zircons from the

medium-fine grained biotite granodiorite JXNC-1 = symbols as for Fig. 2
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Fig. 4 Concordia diagrams showing SHRIMP U-Pb dating of zircons from the medium-fine grained monzonitic granite
JXNC-I-1 and medium-grained biotite granodiorite JXNC-1

2
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Fig. 5 Cathode luminescence photomicrographs measured points and age data 2Pb U  of zircons from the porphyritic

hornblende granodiorite JXNC-2

CL

JXNC-I-1

in the Xiaoxinancha gold-rich copper orefield

symbols as for Fig. 2

SHRIMP U-Pb

in the Xiaoxinancha gold-rich copper orefield Yanbian

Table 2 SHRIMP U-Pb zircon data from medium-fine grained monzonitic granite JXNC-I-1

21’6Pbr % U e g—l - » g—l U ZUGPbel Z'”Pk?(. znepbp 2('7PbR znepbk zospr 23817 2”7PbR 23517 206p}, 2387)
ug g * fle *+1o *+ 1o *+ 1o Ma
1.1 2.38 132 69 0.54 1.9 13 14 0.0297 15.1 0.0163 5.2 0.07 16.0 104.0%5.4
2.1 3.76 78 60 0.79 1.1 21 37 0.0241 55.9 0.0159 4.1 0.05 56.1 101.5+4.2
3.1 0.34 613 326 0.55 9.9 1.9 40 0.0463 4.3 0.0187 3.2 0.12 54 119.7+3.8
4.1 0.56 483 194 0.42 8.6 3.1 16 0.0439 3.8 0.0205 3.2 0.12 5.0 130.9+4.2
5.1 1.21 268 106 0.41 4.0 6.7 44 0.0397 12.4 0.0170 3.3  0.09 12.9 108.7+3.5
6.1 2.01 115 72 0.65 1.6 11 25 0.0352 16.0 0.0164 3.6 0.08 16.4 104.6+3.8
7.1 2.88 128 56 0.45 1.7 16 72 0.0240 76.2 0.0154 4.4 0.05 76.3 98.4+4.3
8.1 1.01 453 405 0.92 6.5 5.6 45 0.0404 12.5 0.0165 3.8 0.09 13.1 105.6t4.0
9.1 0.72 135 93 0.71 1.9 4.0 66 0.0516 10.1 0.0163 3.5 0.12 10.7 104.5+3.6
10.1  2.59 115 64 0.57 1.7 14 33 0.0330 24.6 0.0171 3.6 0.08 24.9 109.0+3.9
1.1 0.00 294 150 0.53 4.2 — 0 0.0507 4.2 0.0168 3.3 0.12 5.3 107.3+3.5
12.1  0.75 119 64 0.55 1.6 4.2 65 0.0491 11.2 0.0158 3.6 0.11 11.8 101.3+3.6
13.1  0.00 180 97 0.56 2.6 — 0 0.0539 5.8 0.0166 3.7 0.12 6.8 105.9+3.9
C *ox107% 24pp t1o
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4 200pp 28y 98.4~109.0 Ma
9.6 Ma SHRIMP U-Pb 16 4
4 104.6 £2.5 0.00% ~6.83% 44 ~270
Ma n=10 MSWD=0.71 0.70 pg g 63~496 pg g Th U 0.49~1.8
3.2 Th U
Belousova et al. 2002 2004 16
3 15 2 Th U 10.1
SHRIMP U-Pb 3 11.1 2 1.1 2.1 2%pp
0.39% ~ 4.09% 88 ~— 474  2%pp 20 pp 102.0 +2.7 Ma
pg g 63~496 pg g Th U 0.54~1.08 102.5+3.4 Ma 5 12
Th U Belouso-  SHRIMP U-Pb 26pp 28y
vaetal. 2002 2004 15 104.4~118.8 Ma
3 1 14.4 Ma 111.7
1.1 1 U Th 4.1 +2.8 Ma n =12 MSWD=1.7 0.057
1 6.1 95.9+2.8  2%pp
Ma 110.9+2.1 Ma 95.9+2.2 Ma 12
UTh 4
SHRIMP U-Pb
206 pha 28U 98.3~108.3 4.1
Ma 10 Ma 106.7
+1.6 Ma n=12 MSWD= 1.08 0.37 1992 1992
204pp- 1993 1994 1996 2001
3.3 2000 1997 2001 2002
5 1999a 1999b 2000 2000
2001 2005
3 JXNC-1 SHRIMP U-Pb
Table 3 SHRIMP U-Pb zircon data from medium-grained granodiorite JXNC-1 in the Xiaoxinancha gold-rich
copper orefield Yanbian
20671 ZlMPbC Z%Pb(. 207Pb{ 206Pb{ 2()61:) 2 23SU 207Pb< 235U 206 238
W6ph, % Uypgg ! Thpugg! ThU Fhe : : b : Pb U
e g’l t1o tlo tlo *lo Ma
1.1 4.09 154 87 0.59 2.1 23 36  0.0215 63.6 0.0150 3.0 0.04 63.6 95.9+2.8
2.1 1.04 169 138 0.84 2.4 5.7 44 0.0421 10.9 0.0161 2.2 0.09 11.1 103.3+2.2
3.1 1.26 168 106 0.65 2.4 7.0 27 0.0427 9.7 0.0164 2.3 0.10 10.0 104.9+2.3
4.1 0.39 474 496 1.08 7.1 2.2 65 0.0481 5.7 0.0174 1.9 0.12 6.0 110.9+2.1
5.1 3.10 121 72 0.61 1.8 17 43 0.0289 42.2 0.0165 2.8 0.07 42.2 105.5+2.9
6.1 1.09 142 88 0.65 1.8 6.0 37 0.0387 11.8 0.0150 2.3 0.08 12.0 95.9+2.2
7.1 2.43 194 102 0.54 2.8 13 42 0.0292 31.2 0.0166 2.3 0.07 31.3 106.2+2.5
8.1 2.41 189 97 0.53 2.6 13 30 0.0346 19.8 0.0158 2.3 0.08 20.0 101.0%+2.3
9.1 3.58 182 95 0.54 2.6 20 38 0.0234 52.1 0.0163 3.1 0.05 52.2 104.4+3.2
10.1 1.14 215 182 0.87 3.2 6.3 22 0.0391 8.1 0.0169 2.1 0.09 8.4 108.3+2.3
11.1 3.48 88 63 0.74 1.3 19 53 0.0276 60.5 0.0163 3.1 0.06 60.5 104.2+3.2
12.1 3.57 123 72 0.60 1.8 20 28 0.0278 34.2 0.0163 2.6 0.06 34.3 103.9+2.7
13.1 3.90 107 63 0.60 1.6 22 45 0.0202 78.3 0.0169 2.9 0.05 78.4 108.3+3.1
14.1 3.93 121 67 0.58 1.7 22 28 0.0205 50.5 0.0154 3.0 0.04 50.6 98.3+2.9
15.1 3.44 254 233 0.94 3.6 19 32 0.0153 71.3 0.0157 2.4 0.03 71.4 100.5+2.4
C R X 1074 208pp t1o



27 3 SHRIMP U-Pb 325
4 JXNC-2 SHRIMP U-Pb
Table 4 SHRIMP U-Pb zircon data from porphyritic hornblende granodiorite in the Xiaoxinancha
gold-rich copper orefield Yanbian
206py, 2Ph, *Pb,  *7Pbg *Pby  *Pbg PU  7Pbg U 206p), 238
200pp, % U pg g ' Thpugg! ThU Ijl Pb =70
ue g S +1o +1o +1o Ma
1.1 1.34 225 128 0.59 3.1 7.4 27 0.0401 9.9 0.0160 2.7 0.09 10.3 102.0+2.7
2.1 2.98 176 89 0.52 2.5 17 38 0.0220 46.5 0.0160 3.4 0.05 46.6 102.5+3.4
3.1 0.22 470 255 0.56 7.3 1.2 74 0.0440 4.7 0.0181 2.5 0.11 5.3 115.7£2.9
4.1 1.17 261 124 0.49 3.7 6.5 50 0.0390 13.9 0.0164 3.2 0.09 14.3 104.8£3.3
5.1 2.96 199 109 0.57 2.9 16 41 0.0256 42.5 0.0163 3.1 0.06 42.6 104.4+£3.2
6.1 0.75 258 132 0.53 4.0 4.2 38 0.0465 7.1 0.0181 2.6 0.12 7.5 115.4+3.0
7.1 1.50 195 107 0.56 2.9 8.3 29 0.0376 12.0 0.0171 2.7 0.09 12.3 109.5+3.0
8.1 1.54 232 135 0.60 3.5 8.6 7 0.0390 6.6 0.0173 2.7 0.09 7.1 110.7+3.0
9.1 0.52 270 171 0.65 4.1 2.9 85 0.0475 8.7 0.0175 2.6 0.11 9.1 112.0£2.9
10.1 1.26 126 70 0.57 1.8 7.0 45 0.0399 14.1 0.0162 2.7 0.09 14.3 103.8+2.8
11.1 6.83 74 44 0.62 1.1 38 3 0.0104 50.4 0.0167 2.8 —-0.02 50.5 106.6%£3.0
12.1 0.18 385 191 0.51 6.0 0.99 65 0.0477 3.9 0.0181 2.4 0.12 4.6 115.9%£2.8
13.1 1.31 222 151 0.70 3.3 7.3 35 0.0402 11.3 0.0172 2.6 0.10 11.6 110.1%+2.8
14.1 0.00 437 270 0.64 7.0 0 0.0500 3.1 0.01806 2.4 0.13 3.9 118.8%+2.8
15.1 0.37 466 246 0.55 7.1 2.0 52 0.0466 4.7 0.0177 2.4 0.11 5.3 113.2+2.7
16.1 2.27 122 110 1.8 0.93 13 39  0.0364 22.6 0.0171 2.9 0.09 22.8 109.0+3.1
C R Y X107 28pp +1o
0.0205 -
5 JXNC-2
HTH'H'HJ'*#- 3
0.0195F I
/
0.0185} 120 Ma 1
o) 130 Ma 2
s 001751 Th U 0.41—1.8
00165k SHRIMP U-Pb
<1 000 Ma 206pp, 28y
0.0155F PR TEH—(111 7+2 8) Ma Krogh
n:l_g,MSWDZIJ .
0014 , | B15£=0.0057, wsPb-BIE 1993 Williams 1992 Mezger et al. 1997
007 0.09 0.11 0.13 0.15 0.17
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NC-
0 IXNG2 104.6+2.5 Ma
SHRIMP U-Pb N
Fig. 6 Concordia diagrams showing SHRIMP U-Pb dating of 106.7£1.6 Ma
ircons from the porphyritic hornblende granodiorite JXNC-2
in the Xiaoxinancha gold-rich copper orefield 111.7+2.8 Ma
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