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Fig. 1 Geological map of the Sandaowanzi telluride-gold
deposit (modified from Lii et al. ,2005b)
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Fig. 2 Histogram of pyroelegtric coefficient of pyrite
in different depths of the Sandaowanzi telluride-gold
deposit (modified from Qigihar Branch of Heilongjiang

Institute of Geological Survey® )
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Fig. 3 Occurrence of pyrite in4he S#ndaowanzi telluride-gold deposit
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(a)—Cubic pyrite in andesite; (b)—single cubic pyrite dnddnbinoscope; (c¢)—pyrite cataclastic texture under reflecting microscope;

(d)—pyrite corrosion texture under reflecting gnicroscope; Py(1) and Py(2) represent pyrites in 1 and 2 stage

R1 ZEETHESTEGT ETRIBIRE (%)
Table 1 EPMA data (%) of pyrite in the Sandaowanzi telluride-gold deposit

B9 | FES S KRE E Se Ag S Fe Au Cd Cu Sh Pb Bi 7n Mo Ni Co Total
1 | sdwz-3811 |90 m H & CM37 |0. 024 53.205(42. 933 0.071 0.019(0.036(0.130{0.038|1.481|0.003|0.111|98.051
2 | sdwz-38-2 | 90 m H1 & CM37 (0. 019, 53. 316 |46. 775 0.031]0.099{0.009|0.029|0.037|0.002]|1.502|0.005|0.035[101. 840
3 | sdwz-50-1! |130 m Fr Bt CM23 52.494|45.474]0. 039 0. 020 0. 069 0.106(0.159(0.023|1.572 0.013(99.969
4| sdwz-50-2! |130 m A1 B CM23(0, 008{0. 019|52. 869 [45. 104 0.062 (0. 041 0.164 1. 668 0.093 (100. 021
5 sdwz-511 |130 m H B CM31 52. 666 |45. 38| 0. 068 0.213]0.218(0.021|1.370 0.054 199. 998
6 sdwz-521 130 HHEZ CM33 0.022|52. 899 |43. 485 0.120 0.230(0.052(1.259 0.113]98. 180

bas :Ii@ﬂ? 1 IKJ/I\E(L E%Tf e"i@ﬂ? 2 prB E%WL, LI%Q’%:&Q}’%I]}‘] :1—Feg. 93 Moo, 0252, 00 3 2 Fer. 01 Moo, 02 Ss. 00 33— Feo, 99 Moy, 02 Sz, 00 54— Feo, 95 Moy, 02

S2.00 35— Fey, 99 Moy, 0252, 00 36— Feo. 91 Moo, 02 S2. 00

R2 ZEETHESTAREST HRETRAR(X107°)

Table 2 Trace element compositions (X 107¢) of pyrite in the Sandaowanzi telluride-gold deposit

FE & 05 Ti \Y% Cr Co Ni As Se Rb Sr Mo Ag Cd Te Au Pb Bi
09Sdwz-19! |1529. 600| 8. 606 | 3. 268 |94. 080| 40. 380 | 4.072 | 4. 306 | 6. 268 | 54.340|12.622| 3.900 |0.584| 14.360 |0.417|230.200 |1.000
09Sdwz-38" [1340. 800|10. 742| 4. 324 {98. 820| 32. 940 | 7.782 | 5.484 2,040 |52.320| 7.270 | 3.266 |0.524| 47.720 |0.504| 85.440 |1.136
09Sdwz-39! [1716. 400|11. 980|10. 738[117. 640129. 980| 17. 958 | 2. 776 | 1

7 0

.658145.560 | 3.326 | 2.422 ]0.414| 26.040 |1.094| 94.320 |5.964
09Sdwz-3511 | 143. 129 | 2. 722 |13.790|23. 568 22. 043 | 7.030 | 7.376 | 0.843| 3.198 [122.99821424. 375/3. 239{85145. 5501 5. 084 | 815. 143 | 2. 192
09Sdwz-511 | 129, 922 | 2. 901 | 9. 994 |29. 201|17.102| 4.057 |42.540|0. 857 | 4.537 | 5.832 [23810. 303/3. 356[31946. 738 2. 619 [1066. 555| 1. 022
09Sdwz-581 [3409. 241|27. 788|11. 286|116. 843 30. 747 | 10. 071 | 4. 973 | 5. 314 | 25. 217 | 14. 447 | 31.316 [0.680| 69.391 |6.213|157.694 |0.906
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Table 3 REE compositions ( X 107°) of pyrite in the Sandaowanzi telluride-gold deposit
FESh YR 5 La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
09Sdwz-191 10.97 | 22.60 2. 80 11. 66 2.15 0.457 | 1.802 | 0.230 | 1.30% | 0.242 | 0.710 | 0.100 | 0.685 | 0.104
09sdwz -26 ! 12.40 | 21.90 2.46 8.93 1. 36 0.323 | 0.903 | 0.114 | 0,638, 0.094 | 0.266 | 0.033 | 0.237 | 0.034
09Sdwz-38 ! 0.77 1.38 0. 20 1. 81 1.13 0.028 | 0.097 | 0.012 | ©.075 | 0.015 | 0.049 | 0.006 | 0.049 | 0.005
09Sdwz-38(2) ! 6.29 13. 60 1.72 7.27 1.42 0.289 | 0.994 | 0.155 | 0.698 | 0.134 | 0.367 | 0.049 | 0.286 | 0.046
09Sdwz-39 1 5.74 12.13 1.52 6.36 1.30 | 0.282 | 1.177 | 0.164#9 0.962 | 0.189 | 0.552 | 0.080 | 0.558 | 0.083
09sdwz -39(2) ! 7.35 14.90 1.81 7.23 1.32 0.334 | 0.904 | OBl | 0.633 | 0.106 | 0.312 | 0.042 | 0.283 | 0.037
09sdwz -50 ! 13.90 | 26.10 3. 00 11.70 2.04 0.539 | 1.470 |£0.e26 | 1.110 | 0.193 | 0.528 | 0.079 | 0.433 | 0.054
09sdwz -551 6.12 13.00 1.63 6. 40 1. 07 0.314 | 0.918,]9.129 | 0.611 | 0.099 | 0.303 | 0.041 | 0.236 | 0.033
09sdwz -3211 4.94 9. 86 1. 14 4.22 0.72 0.117 | 0,546 | 0.083 | 0.421 | 0.073 | 0.214 | 0.031 | 0.196 | 0.030
09Sdwz-58 1 0.10 0.21 0. 04 0. 54 1.13 0.001 | 6,017 | 0.000 | 0.012 | 0.000 | 0.003 | 0.001 | 0.003 | 0.001
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CBRBL I A7 AR AL B 4 Sun et al. ,1989)
Fig. 4 REE patterns of rocks and pyrite in the Sandaowanzi
telluride-gold deposit (chondrite-normalized
data after Sun et al. ,1989
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Table 4 Thermoelectric properties of pyrite in different depths from the Sandaowanzi telluride-gold, déposit

09sdwz-55 s E | -238.5~-7.6 24. 9~52 39.3 6 50. 25

09sdwz-32 —242.3~-5.9 12.2~2%4 19.3 4 50. 25

09sdwz-35 YRk —207.2~=7.7 16. 993003 | 109.5 40 50. 15
90m PR

09sdwz-36 —258. 6~-7.9 . 10. 9--58. 3 34.7 4 50. 27

09sdwz-38 ARz | —184.8~-10.8 | —127.1 99 — 148.5 1 50. 25

09sdwz-58 —194.5~-32.5 | -125.3 96 18.8~53.3 37.8 4 50. 24
50 k3

09sdwz-59 m B SR —200~-17.2 | —137.3 99 — 21.7 1 50. 25
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Fig. 6 Distribution of Co/Ni of pyrite in the Sandaowanzi
telluride-gotd” deposit (based on Bajwah et al. ,1987;
Brill, 1989)
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Fig. 7 Histogram of sufur isotopes of pyrite in the

Sandaowanzi telluride-gold deposit (data from Lii et

al. , 20053 Liu et al. » 2006; Zhao et al. , 2010)
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Table 5 Calculated crystallization temperature of pyrite in different depths from the Sandaowanzi telluride-gold deposit

R W R E (D) U B2 AR A X ] (OO i B4R T X (OO i B2V E OO
170 m 200 74~384 74~150, 310~384 249
130 m 291 78~383 275~375 285
90 m 350 80~384 275~355 302
50 m 189 82~378 280~340 309
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Fig. 8 Process about changes and preservation of the Sandaowanzi telluride-gold deposit
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Abstract

The Sandaowanzi gold deposit, which was regently discovered in northern China, is a typical telluride-
gold deposit. Metallic minerals are composed (iginly of various tellurides and native gold with minor
sulfides. In this paper we carried out work&osusing on the typomorphic characteristics of pyrite and
processes of changes and preservation of thé\Sdndaowanzi telluride-gold deposit. Study showed that pyrite
occurred mainly in two stages: the edrly pyrite (Pyl) occurred in cubic euhedral crystals, which
represented pyritized alteration; the~late pyrite (Py2) showed fine anhedral crystals, which had
relationship with Te-Au mineralization. Trace element study about pyrite indicated that there are fine
hessite grains in pyrite and REE "analysis identified that pyrite had close relationship with gold
mineralization and andesite magwatism, while with no relationship with granite magmatism. Analysis
about thermoelectic propertiés of pyrite in deposit showed that the pyroelectric coefficient mainly varied
—180~—90 ' V/C with™ type dominated; frequency (57.5%—>84.2%—>92%—>97.4%) of N type pyrite
increased from top to bottom of the deposit; pyrite occurred in quartz vein had lower pyroelectric
coefficient than in altered andesite. Combined with thermoelectic properties of pyrite and fluid inclusions
study we calculated the average erosion rate as 53. 6 m/Ma. Finally we gave a summary about changes and
preservation of the Sandaowanzi telluride-gold deposit after its formation and put forward a conclusion that
searching for ore deposits that formed before Mesozoic in this area should pay attention to the significance

of placer.

Key words: pyrite; typomorphic characteristics; changes and preservation; telluride-gold deposit;

Sandaowanzi; Heilongjiang





