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Abstract The Tongchang porphyry Cu( Mo-Au) deposit is located in southern segment of the Jinshajiang-Red River alkali-rich
intrusive belt. The Tongchang quartz syenite porphyry intrusion is one important member of the JinshajiangRed River alkalirich
intrusions. Detailed geochemical study on the Tongchang quartz syenite porphyries indicates that it is characterized by high alkali

metaluminous to weakly peraluminous and enrichment in potassium and belongs to shoshonitic rock. These rocks are obviously
enriched in LILEs ( such as Rb Ba Th U K Laand Sr ete.) and depleted in HFSEs ( such as Ta Nb and Ti etc.) with
“TNT” negative anomaly. They also have high Y, REE and LREE contents and strong fractionation between LREEs and HREEs. The
Sr-Nd isotopic compositions of the Tongchang quartz syenite porphyries exhibit a range of (¥ Sr/* Sr); ratios from 0.707097 to
0.707138 and gy,(t) values from —7.1 to —6.8. In the (¥ Sr/®Sr) ,-2,,( ) diagram the Tongchang quartz syenite porphyries are
similar to those originated from EMII source. Compared with geochemical characteristics of the Yulong and Machangqing porphyries in
northern and central segments of the Jinshajiang-Red River alkalirich intrusive belt respectively the Tongchang porphyries are
characterized by higher whole—rock alkali contents higher (*Sr/**Sr) | ratios lower £y,( ) values and exhibit no adakitic affinitiy.
An integrated study reveals that the Tongchang quartz syenite porphyries genetically belong to A-type granitoid and formed in late
collisional strikeslip setting at ~35Ma which were directly derived from partial melting of EMIL. The geochemical characteristics of
host porphyries and oreforming scales of the Tongchang Yulong and Machangqing porphyry Cu( Mo-Au) deposits have some notable
diversities which may have close relationship with the partial melting degrees and crustal contaminating degrees for their host porphyry
sources.
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1 (wt%)
Table 1 ~ Whole—ock major-element analytical results of the Tongchang quartz syenite porphyries ( wt% )

TC804 TC807 TCD810  TCD814  TCD815 TCD818 TC901 TC902 TC904 TC910 TCO11

sio, 65.47 65. 68 63.22 64. 61 64. 12 65. 14 66. 61 65. 50 64.13 65.13 64.53
AL O, 15.67 15.38 15.97 15. 80 15.66 15.48 15.55 15.98 15.92 15.10 15.65
Fe, 0, 3.06 2.86 3.76 3.39 3.00 3.05 3.25 2.91 3.07 3. 44 2.15
MgO 1.56 1.53 1.92 1.65 1.94 2.50 1.93 1.33 1. 68 1.98 1.41
Ca0 2.58 2.70 3.62 2.79 3.82 2.54 2.12 2.40 2.48 2.82 3.52
Na, 0 5.21 4.56 4.09 4.14 4.80 4. 60 4.52 4.57 4.18 4.00 4.62
K,0 5.26 5.24 5.14 5.14 5.05 5.12 5.15 5.34 5.53 5.77 5.51
MnO 0.04 0.04 0.05 0.04 0.05 0.04 0.04 0.04 0.02 0.04 0.04
P,0, 0.27 0.25 0.33 0.27 0.28 0.26 0.30 0.31 0.35 0.27 0.31
TiO, 0.37 0.36 0.47 0.39 0.40 0.36 0.38 0.36 0.37 0.31 0.38
LOI 1.39 1.46 1.84 1.48 1.45 1.61 0.88 1.89 2.17 1.87 1.59
100.88  100.06  100.41  99.69  100.57  100.69  100.75  100.63  99.90  100.73  99.70
K,0/Na,0  1.01 1.15 1.26 1.24 1.05 111 1.14 1.17 1.32 1.44 1.19
10. 47 9.80 9.22 9.28 9.85 9.72 9.68 9.91 9.71 9.78 10. 13
TCO13  TC914  TCI15 TCO16  TC917  TC919  TC9214  TC9212  TC922  TC923  TC924
Si0, 64.55 66.30 67.05 68. 90 67.16 66.37 66. 64 65.93 66. 60 67.07  65.86
AL, 0, 16.29 15.08 16. 02 15. 38 15.71 15.55 15.62 15.19 15.37 15.34 15. 40
Fe, 0, 2.79 2.87 3.01 2.61 3.18 2.96 2.65 3.01 2.74 2.93 3.03
MgO 1.53 1.57 1.30 1.07 1.52 1.31 1.32 1.71 0.73 1.29 1.45
Ca0 2.42 2.20 1.98 1.04 1.77 2.14 1.45 3.01 2.20 2.27 2.38
Na, 0 4.56 4.08 4.71 4.02 4.73 4.24 4.04 4.51 4.43 4.52 4.19
K,0 5.70 5.45 5.26 5.62 5.05 5.04 5.59 5.02 5.27 5.21 5.02
MnO 0.03 0.04 0.02 0.01 0.03 0.03 0.01 0.02 0.02 0.02 0.03
P,0, 0.32 0.30 0.28 0.27 0.30 0.28 0.30 0.26 0.30 0.27 0.28
Tio2 0.36 0.35 0.35 0.32 0.34 0.33 0.32 0.34 0.35 0.34 0.36
LOI 1.47 1.85 0.65 1.37 1.03 0.79 1.13 1.73 2.90 1.59 1.39
100.02  100.10  100.63  100.61  100.82  99.04 99.06  100.73  100.89  100.85  99.38
K,0/Na,0  1.25 1.34 1.12 1.40 1.07 1.19 1.38 111 1.19 1.15 1.20
10. 27 9.53 9.97 9.64 9.78 9.29 9.63 9.53 9. 69 9.72 9.21
2.0 Si0, 63.22% ~
sl oo 68.90% 65.79% Si0,
O3 #ESHHE (69.28% )
(70.77% ) Sio,
el | R . AJCNKA/NK  ( 3)
: ]
1.0 ;
i i R K,0/Na,0 1 1.20
. Si0,XK,0 ( 4
0.5 :
0.5 1.0 1.5 2.0 -
AICNK )
3 A/CNK-A/NK 9.68%
(7.75%; 1985)
Fig.3  A/CNK-A/NK diagram for the Tongchang quartz (8.84% )

syenite porphyries (9.01% )
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Table 2 Whole—vock trace-element analytical results ( x 10 °) and relevant parameters of the Tongchang quartz syenite porphyries
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Harker ( 3) Sio,
Al 0,.MgO.Fe, 0,.TiO,.CaO  P,O0;
Na,0 K,O
4.2
2)
( 6
Rb.Ba.Th.U.K.La
Sr Nb.Ta Ti
“TNT”

( Tonov and Hofman 1995) .

Ba.Th Rb.U

TC921 TCI921

TC901 TC902 TC903 TC904 TCO10 TC911 TCO13 TC914 TCI915 TCO16 TC917 TCO18 TCI19 TC920

TC922 TC923 TC924

4 2

Sr 1540 1640 1530 1690 1390 1570 1680 1250 1570 1250 1550 1570 1550 1530 1440 1390 1060 1330 1460
Rb 183 148 153 172 162 147 181 186 147 200 144 146 143 163 211 167 191 175 181
Ba 2460 2820 2330 2180 1980 2600 2080 2100 2500 2230 2450 2450 1970 2490 2340 2350 2040 2230 2400
Th 45,6 357 42.1 31.1 35.1 355 27.9 36.3 33.6 37.2 33.8 37.0 37.4 34.8 31.8 351 33.9 35.7 36.5
Ta 1.40 1.15 1.40 1.26 1.19 1.23 1.08 1.38 1.29 1.39 1.23 1.31 1.30 1.24 1.18 1.15 1.22 1.20 1.28
Nb 16.6 14.8 17.1 14.5 14.8 15.8 13.4 15.4 15.7 159 15.0 159 15.5 14.8 14.7 14.6 152 15.3 15.3
Zr 148 166 167 134 162 240 164 206 110 145 149 173 149 169 194 166 137 124 144
Hf 4.01 4.35 4.45 3.45 4.22 5.68 4.10 5.12 3.26 4.00 3.96 4.44 4.06 4.26 4.91 4.37 3.72 3.39 3.99
Y 20.6 18.6 18.2 19.4 15.7 20.2 18.7 18.9 18.8 16.0 18.2 19.1 18.6 17.5 16.5 16.0 16.9 17.3 18.6
Sc 7.76 7.40 6.86 7.17 5.99 7.47 7.49 8.70 7.74 6.12 6.78 6.95 6.36 6.27 6.29 7.42 7.44 6.19 7.23
Cr 27.2 19.9 19.4 29.2 18.6 21.7 28.1 29.9 26.4 23.0 27.1 28.8 26.6 30.7 34.3 27.4 27.8 27.4 30.6
La 125 124 117 99.0 89.6 98.0 104 850 114 96.5 91.7 106 111 109 104 117 105 91.2 105
Ce 156 154 148 167 150 140 134 146 146 144 153 137 141 137 133 185 175 155 135
Pr 21.9 21.2 20.3 18.3 16.4 21.1 19 16.4 20.1 16.6 17.2 19.2 19.5 18.9 18.2 19.4 18.7 17 19.2
Nd 73.2 71.1 65.9 61.8 55.5 70.4 64.5 56.9 65.9 54.9 58.2 64.3 66.1 62.5 60.7 61.5 61.4 58.4 63.8
Sm 10.7 10.2 9.59 9.81 8.38 10.9 10.1 8.94 9.76 8.19 888 10.2 9.71 9.66 9.2 878 9.42 9.03 9.81
Eu 252 2.48 2.32 2.54 212 2.65 2.51 2.19 2.34 2.00 2.21 2.40 2.45 2.22 2.27 2.19 2.12 2.25 237
Gd 7.61 7.16 6.54 7.31 5.8 7.31 6.97 6.61 6.79 5.75 6.22 7.11 6.82 6.62 6.21 6.14 6.34 6.33 6.87
Th 0.99 0.90 0.86 0.92 0.75 0.96 0.91 0.85 0.90 0.74 0.83 0.90 0.86 0.84 0.82 0.79 0.83 0.82 0.92
Dy 3.95 3.60 3.45 3.93 3.14 3.98 3.79 3.61 3.74 3.11 3.59 3.81 3.52 3.51 3.43 3.23 3.29 3.45 3.65
Ho 0.76 0.64 0.66 0.72 0.59 0.74 0.71 0.69 0.72 0.61 0.67 0.71 0.66 0.65 0.63 0.59 0.61 0.63 0.67
Er 201 1.77 1.82 1.94 1.56 2.00 1.90 1.76 1.84 1.59 1.72 1.8 1.82 1.73 1.70 1.55 1.62 1.72 1.82
Tm 0.24 0.22 0.24 0.24 0.20 0.27 0.25 0.24 0.23 0.22 0.22 0.24 0.23 0.23 0.21 0.21 0.21 0.21 0.23
Yb 1.64 1.50 1.55 1.56 1.38 1.64 1.51 1.60 1.54 1.41 1.45 1.56 1.50 1.45 1.41 1.37 1.37 1.45 1.54
Lu 0.24 0.21 0.22 0.21 0.20 0.24 0.22 0.23 0.21 0.22 0.22 0.21 0.22 0.22 0.21 0.19 0.20 0.20 0.21
SREE 407 399 378 375 336 360 350 331 374 336 346 356 365 355 342 408 386 348 351
LREE 389 383 363 358 322 343 334 315 358 322 331 339 350 339 327 394 372 333 335
HREE 17.4 16.0 15.3 16.8 13.7 17.1 16.3 15.6 16.0 13.6 14.9 16.4 15.6 15.2 14.6 14.1 145 14.8 159
% 22.3 23.9 23.7 21.3 23.5 20.0 20.6 20.2 22.4 23.6 22.2 20.7 22.4 22.3 22.4 28.0 25.7 22.5 2I.1
(%)N 54.7 59.3 54.1 45.5 46.6 42.9 49.4 38.1 53.1 49.1 454 48.7 53.1 53.9 52.9 61.3 550 45.1 48.9
SEu  0.81 0.84 0.8 0.88 0.88 0.86 0.87 0.84 0.83 0.8 0.87 0.8 0.8 0.80 0.87 0.87 0.80 0.86 0.84
8Ce 0.67 0.67 0.68 0.89 0.89 0.72 0.69 0.90 0.69 0.81 0.88 0.69 0.68 0.68 0.69 0.87 0.89 0.90 0.68
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Fig. 5 Harker diagram for the Tongchang quartz syenite porphyries
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Table 3 Whole—rock Sr and Nd isotopic data and relevant parameters of the Tongchang quartz syenite porphyries

TC903 TC915 TC917 TC919 TC920
Rb( x107°) 153 147 144 143 163
Sr( %10 °°) 1530 1570 1550 1550 1530
S Rb /% Sr 0. 289360 0. 270929 0. 268825 0. 266958 0. 308272

878r /3081 (20)

(87Sr/86sr) .
eq( 1)
Sm ( x107%)
Nd ( x107%)

147Sm/144Nd

N/ Nd (20)

0.707241( 6)

0.707097
37.5
9.6
65.9

0. 087925

0.512254(2)

0. 707266( 10)
0.707131
37.9
9.8
65.9
0. 089484
0.512247(2)

0.707268( 8) 0.707261( 6) 0.707291( 8)

0.707134 0.707128 0.707138
38.0 37.9 38.0
8.9 9.7 9.7
58.2 66. 1 62.5

0. 092187 0. 088756 0. 093385

0.512263(2) 0.512247( 4) 0.512264(2)

(" Nd/"™Nd) , 0.512234 0.512227 0.512242 0.512227 0.512243
enal 1) -7.0 -7.1 -6.8 -7.1 -6.8
t=35Ma (¥Se/%Sr) ; eng(0)
( ~42Ma)
( ~35Ma)
5 (Hou et al. 2003; Biet al. 2009)
5.1
“« » 5.2
(65 ~41Ma) . (40 ~26Ma)
(25 ~0Ma) 3 (6"S = +0.51%0 ~ +1.84%0 +1. 11%o)
N . 40 ~ ( 1984, 1987) &S
26Ma ” 5"S (0%o)
- - . (¥Sr/%8r)
. (0.707097 ~0.707138) ex(t)  (=7.1~-6.8)
_ . SrNd ( 8) EMII
- ( ). - - EMII
( Do ; Sr-Nd ( 8
. EMII
EMII .
( ( Sun and McDonough
2006a b ¢ d) o 1989; Weaver 1991)
Cu( Mo Au) - -
- ( 2006)
EMII
o U-Pb (34.5 £0.4Ma o
) U-+b (34.6 = ( adakite) Defant and Drummond ( 1990)
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