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for the Jinshipo ore block,western of Dulong ore area in recent years,a new mineralization type of W(-Cu-Mo) was
discovered. Tts ore bodies are hosted in the garnet-diopside skarn and carbonatite with quartz-mica schist of the
Middle Cambrian Tianpeng Formation,and the outer contact zones of Later Yanshanian concealed granite,in which
the ore mineralscheelite occur as fine(network) veins, star-like and massive-like. Our research shows that the scheel-
ite is character by rich in Sn,Mo,Pb,Zn,Cu,Sr and Ba,and the Chondrite-normalized REE patterns of the scheelite
belong to the LREE-rich type, corresponding to that of Later Yanshanian concealed granite except the obvious
positive anomaly of Eu, which might inherit the Eurich feature of feldspar in granite. It is suggested that the metal-
logenic material(such as W etc.) main came from the granite,and the W mineralization is related to the crystallization
differentiation of the intrusive rock, in which the metallogenic physical chemistry environment belong to a higher
temperature and stronger oxidation environment. Moreover, the scheelite, molybdenite and chalcopyrite is main ore
mineral of those ore-forming elements (W, Cu, Mo etc.), and the wallrock alteration is dominated by garnet and
diopside in the deep of ore are. In contrast, the Zn and Sn are the ore-forming elements, which present as sphalerite
and cassiterite,and the wallrock alteration is dominated by chlorite and actinolite in the surface of ore area. The
regular mineralization and skarn zoning in vertical mode is similar to that of typical skarn type deposits. It is
suggested that Dulong Sn-Zn polymetal ore deposit is a skarn type deposit related to the Yanshanian granite,and the
zoned mineralization and wall-rock alteration are controlled by the distance of rock mass.

Key words: Dulong Sn-Zn polymetal ore deposit, scheelite, trace elements, rare earth elements, later Yanshanian

concealed granite

W(Cu Mo) ’ W

. b
b [18] b
Y b ’ b
Sn  Zn , Pb, Ag, Cu, )
Il’l,Cd’W MO [ ij ’ . ’
Sn 40 .Zn 400 , , s
In 6000 .
b
R 20 80 W Au
f3=13] [19—25]
b b
b
, [14—15]
[16—17] _ _ [3—4]
1
b
[26]
b

S ( 121)9



z : . 247 -

© ##

A2 s J+[Es[ Jo[=]7[]s [0 |/|10|231|11

1. (a);2. (a);3. (a) ;4. (a) ;5.
; 6. ;7. ;8. ;9.
;10. (yb* =) ;511. ( );512.
Sn7Zn 513. W-Sn-Cu-Mo ;s 14. ;15. ;16. s17.
1 SnZn ( [18] )

Fig. 1 Simplified geological map of the Dulong Sn-Zn polymetal ore area(modified after ref. [18])
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Table 1 Trace and rare earth elements of scheelite in the Dulong Sn-Zn polymetal ore area( X107¢)
ZK43033-63 ZK14901-K4 550372 ZK95013 DLS-8 ZK123037 MGI2-20 ZK79017 ZK43033-22 ZK43033-67 * (n=26)
Mean Min Max S.D.
Li 14.1 1.15 22.4 8.52 6.55 2.80 1.13 1.75 0.52 5.23 - - — -
Se 1.36 0.33 143 1.54  0.68  0.52 0.80 0.57 1.00 0.85 - - = =
Ti 8.56 2.54 3.06 1.34 7.19 4.03 0.46 1.68 71.79 1.72 — - - —
Mn 218 6.57 190 77.2 18.9 21.3 31.3 18.2 87.7 95.7 - - - -
Co 2.06 1.64 2.60 2.27 2.74 3.02 1.10 1.60 1.74 1.89 - — — -
Ni 19.8 16.4 175 102 17.1  64.7 13.2 15.4 14.2 12.1 - - = =
“u 7.19 7.65 16,70  4.89 14.03  2.72 2.12 1.61 2.89 2.53 - - = =
Zn 6.62 6.31 5.61 4,39 23.30 17.79 5.86 21.46 9.74 6.26 — - - —
Ga 1.10 0.16 0.72 1.80 0.27 0.92 0.70 0.91 0.37 1.14 25.2 17.5 30,9 3.41
Ge 0.14 0.03 0.08  0.63 0.03  0.15 0.20 0.20 0.13 0.22 - =
As 115 84.8 94.1 59.4 170 70.5 45.0 45.6 74.1 85.1 — — — —
Rb 5.77 0.45 0.62  11.24 0.35  0.42 3.46 19.03 0.28 8.77 717 334 1175 251
Sr 131 114 111 266 124 111 101 137 66.7 261 50.1 23.0 99.8 16.9
Zr 0.48 0.18 0.53  0.15 0.30  3.19 0.06 0.05 3.32 0.21 76.8 46.0 98.0 14.6
Nb 0.03 0.01 0.02  0.03 0.03  0.02 0.00 0.02 0.36 0.06 24.3 18.2 36.4 4.00
Mo 19.7 3.75 2.42 971 115 8.02 10.2 10.5 193 13.7 - - - =
Ag 0.04 0.03 0.04  0.04 0.02  0.06 0.03 0.09 0.05 0.07 - - = =
cd 0.07 0.001 0.001  0.05 0.13  0.09 0.09 0.17 1.11 0.07 - - = =
In 0.11 0.06 0.14  0.05 0.07  0.07 0.04 0.05 0.11 0.05 - - = =
Sn 10.2 0.20 1.76 0.91 0.70 0.85 1.12 1.21 23.8 1.00 27.2 15.0 59.0 9.70
Sb 0.73 0.77 0.43 0.25 1.65 0.69 0.41 0.23 0.46 0.37 — — — —
Ba 20.6 1.99 2.17 215.3  3.74 4.00 16.5 61.3 2.08 220 199  79.7 455 87.5
Pb 10D 4.39 <10D <IOD 0.25 0.26 107 0.54 10D 10D — — — —
Bi 0.30 0.19 0.04  0.03 0.02  0.00 0.02 0.09 0.42 0.20 - - = =
Th 0.05 0.03 0.03  0.10 0.04  0.19 0.06 0.06 1.03 0.06 16.4 810 24.3 4.46
U 0.16 0.07 0.16 0.12 0.15 0.09 0.16 0.19 0.09 0.19 18.9  9.41 24.5 3.30
Hf 0.02 0.002 0.0  0.03 002  0.14 0.03 0.03 0.13 0.03 2.55 1.60 3.10 0.40
Ta 0.64 0.33 0.73 0.54 0.85 0.46 0.22 0.29 0.63 0.54 5.18 3.60 10.4 1.49
Be 168 0.60 2.30 1171 1.33 0.29 86.8 84.2 0.23 234 — - - —
Cr 9.65 4,75 1.87 1.13 3.27 52.5 2.67 3.18 4.10 2.76 - - — -
Re 0.35 0.39 0.36 0.36 0.32 0.36 0.39 0.38 0.33 0.36 - - - -
Y 3.783 0.989 3.965  15.590 1.981 10.350  11.690  11.480 3.366 11.870 12.7  9.80 15.0 1.62
La 5.341 0.479 1.421 28.630 1.888 19.990  10.090  13.680 3.215 19.410  17.0  9.70 24.9 4.02
Ce 8.662 0.674 2.914 53.840 2.278 35700 26.290  28.770 6.288 34.640  37.3 20.60 52.1 8.90
Pr 1.135 0.075 0.491  6.640 0.272  4.665  4.142  3.930 0.801 4507 4.23  2.29 594 1.03
Nd 4.834 0.306 2,186 22.760 1.296 18.890  19.210  15.870 3.359 16.090 16.0 8.70 22.6 3.97
Sm 1.050 0.064 0.743  5.165 0.246  3.488 4.989 3.802 0.705 3.937 3.54 1.80 4.91 0.93
Eu 0.484 0.044 0.359 2737 0.188 1.598  2.770  2.129 0.077 2377 0.29 0.17 0.39 0.06
Gd 1.055 0.086 0.794  4.684 0.231  2.851  4.263  3.637 0.660 3.585 2,90 1.46 3.67 0.76
Tb 0.146 0.020 0.125  0.669 0.033 0.321  0.638  0.583 0.095 0.521  0.46 0.27 0.58 0.11
Dy 0.737 0.105 0.615  3.482 0.158  1.533 3.506 2.626 0.480 2.645 2,31 1.52 2.77 0.42
Ho 0.128 0.029 0.135  0.586 0.037  0.301 0.658 0.495 0.102 0.458 0.38 0.28 0.43 0.05
Er 0.285 0.098 0.306  1.464 0.112 0.713 1532 1138 0.316 1.124 1.03  0.79 1.17 0.12
Tm 0.034 0.014 0.038  0.177 0.016 0.066  0.167  0.133 0.034 0.149  0.15 0.11 0.18 0.02
Yb 0.180 0.094 0.215 1045 0.126  0.397  0.927  0.846 0.209 0.823  0.98 0.80 1.19 0.11
Lu 0.028 0.011 0.046  0.146 0.021  0.053  0.132  0.122 0.032 0.107  0.13 0.1 0.17 0.02
Rb/Sr 0.04 0.004 0.01  0.04 0.003  0.004 0.03 0.14 0.00 0.03 16.9 3.35 51.1 10.6
Nb/Ta 0.05 0.03 0.03  0.06 0.03  0.05 0.01 0.06 0.58 0.10 4.85 3.50 6.10 0.71
Zr/Hf 21.95 89.00 65.75 4.59  18.63  22.96 2.03 1.93 26.37 6.83 20.0 25.5 32.1 170
Co/Ni 0.10 0.10 0.15 0.22 0.16 0.05 0.08 0.10 0.12 0.16 - - - -
Y/Ho 29.55 34.10 29.37 26,60 53.54 3439  17.77  23.19 33.00 25.92  34.03 31.86 37.14 1.38
> REE 24.10 2.10 10.39  132.03  6.90 90.57 79.31 77.76 16.37 90.37 86.8 48.8 118 86.8
LREE 21.51 1.64 8.11  119.77 6.17 84.33 67.49 68.18 14.45 80.96 78.4 43.3 109 784
HREE 2.59 0.46 2.27 1225 073 6.23 11.82 9.58 1.93 9.41 8.34 553 10.0 8.34
LR/HR 8.29 3.59 3.57 9.77 8.40 13.53 5.71 7.12 7.49 8.60 9.37 7.31 14.7 9.37
(La/Sm) N 3.20 4,71 1.20 3.49 4.83 3.61 1.27 2.26 2.87 3.10 3.09  2.57 4.66 3.09
(Gd/Yb) N 4.73 0.74 2.98 3.62 1.48 5.79 3.71 3.47 2.55 3.52 2.41 1.01 3.11 2.41
(La/Yb)N 20.00 3.44 4,46 18.47 10.10  33.95 7.34 10.90 10.37 15.90 11.8  5.70 19.3 11.8
SEu 1.41 1.82 143 L.70 241 155 1.84 1.75 0.35 1.93 0.28 0.20 0.41 0.28
3Ce 0.85 0.86 0.84 0.94 0.77 0.89 0.98 0.94 0.94 0.89 1.06 1.00 1.08 1.06
. ICP-MS , 4= ,“<10D” ;3%
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