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Mineral assemblage of Sandaowanzi tellurium-gold deposit
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Abstract

The Sandaowanzi tellurium-gold deposit is a typical telluride-gold deposit in northern Heilongjiang
Province. The ore deposit located in the central section of the Da Hinggan Mountains. Microscope observation
and electron microprobe analyses of mineral assemblages of this deposit reveal that 6 different kinds of tellurides
such as petzite, sylvanite, calaverite, hessite and altaite are existent in ores of this ore deposit. Lots of native
gold occurring in veins of quartz and petzite or coexistent with tellurides were also found in this ore deposit. EP-
MA test shows that Au possesses 85.64% ~93.41% and Ag possesses 6.17% ~13.48% in native gold, which
can be classified as Ag-bearing native gold with gold fineness of 864 ~938. Tellurium could easily replace sulfur
in middle-low temperature, making tellurium dispersed in lattice of sulfides in the isomorphous form, whereas un-
der high tellurium fugacity conditions, tellurium could easily coexist with Au and Ag to form a number of tellurides.
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Fig. 1 Geological sketch map of the Sandaowanzi tellurium-gold deposit
1—Trachyandesite of Tamulangou Formation 2—Andesite breccia of Tamulangou Formation 3—Adamellite of Sandaowanzi Unit 4—Rhyolite
porphyry 5—Diabase porphyrite 6—Au-bearing quartz vein 7—Geological boundary 8—Unconformity boundary 9—Fault and its serial num-

ber | —Songneng — Zhangguangcailing microplate {1 =—Da Hinggan Ling microplate [l —FErgun microplate [V —Songliao basin

1
Table 1 Ore-forming stages and mineral composition of the Sandaowanzi tellurium-gold deposit

w Au 23.15% ~24.79% w Ag 40.23% ~

2BCD ©® 41.57% w Te 34.03% ~34.42%
Ag 95Aug. 96 Tes AgzAuTe,

2F @ )
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Fig. 2 Reflected light photomicrographs of petzite from the Sandaowanzi tellurium-gold deposit

A. Coexistence of sphalerite, native gold, petzite and chalcopyrites B. Pyrite in sheet petzites C. Petzite in crack of quartz: D. Veinlet native gold
in petzites E. Coexistence of petzite» native gold, sphalerites F. Petzite in chalcopyrites native gold in petzites Au—Native gold; Cp—Chalcopy-
rites Pz—Petzite; Qz—Quartz: Sp—Sphalerite; Py—Pyrite
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Fig. 3 Reflected light photomicrographs of sylvanite from the Sandaowanzi tellurium-gold deposit

A. Petzite in sylvanite which coexistence with chalcopyrite; B. Calaverite replacing sylvanite: C. Coexistence of sylvanite with chalcopyrite:

D. Coexistence of sylvanite with petzite altaites chalcopyrite, and sphalerite; Cp—Chalcopyrite: Pz—Petzite; Qz—Quartz: SI—Sylvanite:
Cl—Calaverite; Alt—Altaite
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Table 2 Electron microprobe analyses of petzite sylvanite calaverite hessite and altaite from the Sandaowanzi
tellurium-gold deposit
w B

Au Te Ag Pb %

09sdwz-47-3 Agy 99Aug 97 Tes 10 24.5 34.38 41.57 100.45
095dWZ*51*1 AngggAU{)Ag(,Tengg 244 3403 4023 9866
09%dW7>47»10 Agz‘gsAU[]At)gTEZ‘l() 2479 344 41 02 10021
09sdwz-47-10 Agy 97Au9 .91 Tes 23.15 34.42 41.25 98.82
Agr 95Aug.96Ter 1 24.21 34.31 41.02 99.54

095dwz»47»2 Au(,,(,(,Agl . 1(,T€4,()() 27 . 93 62 .71 8 . 72 99 . 36
09sdwz-51-5 Aug.osAg1 .00 Tes. 05 24.08 63.47 12.75 100.3
Aug s1Ag1.08Tes 03 26.01 63.09 10.74 99.84

09sdwz—47»10 AU(]‘()7T€2‘|]3 42 17 5737 9954
09sdwz-47-10 Aug.o3Te; 6 40.56 58.28 98.84
Aug.o5Tes 05 41.37 57.83 99.20

09sdwz-47-10 Agi .92 Te; 3 60.3 38.37 98.67
09sdwz-51-5 Agy o0 Te; o5 59.69 39.62 99.31
09sdwz-51-1 Agy 77 Te; 18 55.51 43.77 99.28

09%dWZ>43>3 Ag1‘97T€1‘[]4 61 79 3888 10067
09sdwz-51-6 Agy g8 Tey g9 59.1 37.02 96.12
Agy ggTey g6 59.28 39.53 98.81

OngWZ-S 1 -5 Pb()'97T61 .05 40 . 25 60 1 100 . 35
09sdwz-51-1- Pby g7 Te; o4 39.56 59.84 99.4
09sdwz-47-10 Pby osTe; o4 39.85 59.09 98.94
OQSdWZ*43*3 Pbo‘%Tel .05 40 . 09 59 . 37 99 . 46
09sdwz-51-6 Pby.o5Te; o5 40.03 58.85 98.88
Phby.gs Ter 05 39.96 59.45 99.41

Aug .95 Tez 05
AUTGZ
@)
4C D ®
S5A
2 2
w Au  40.56% ~42.17% w Te  57.37% ~ w Ag  37.02% —43.77% w Te  55.51% ~
61.79%

58.28%
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Fig. 4 Reflected light photomicrographs of calaverite from the Sandaowanzi tellurium-gold deposit deposit

A. Calaverite in petzite interpenetrating chalcopyrites B. Calaverite in petzites C. Coexistence of calaverite with native gold in petzites

D. Coexistence of calaverite with native gold in interstice of petzite; Au—Native gold: Cl—Calaverite;: Cp—Chalcopyrite; Pz—Petzite:
Qz—Quartz
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A. Hessite in petzite; B. Altaite in interstice of quartz; C. Altaite

in petzite; Alt—Altaite; Hs—Hessite; Pz—Petzite
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Fig. 5 Reflected light photomicrographs of hessite and altaite from the Sandaowanzi tellurium-gold deposit
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Fig. 6 Reflected light photomicrographs of native gold from the Sandaowanzi tellurium-gold deposit
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Table 3 Electron microprobe analyses of native gold from the Sandaowanzi tellurium-gold deposit
w B %
Au Ag Cu Te Hg
09sdwz-51 1 1-1 Aug.g9Ag. 11 93.12 6.17 99.29 938
09sdwz-51 1 1-2 Aug gsAgo. 12 93.41 6.79 100.20 932
09sdwz-43 3 2-1 Auy g6Ag0) 14 90.32 8.39 98.71 915
09sdwz-51 6 3-1 Augy 73Ag). 2 86.72 13.09 99.81 869
09sdwz-51 6 32 Aug.73A80.22 86.28 13.23 99.51 867
09sdwz-51 6 33 Auy.78AL0. 22 85.64 13.48 99.12 864
Aug 5308012 89.25 10.19 99 .44 898
2D 4D 2Hg+ S, gas =2HgS
2Hg+ Te, gas =2HgTe
2Ag, S+ Te, gas =2AgTe+ S, gas
2PbS+ Te, gas =2PbTe+ S, gas
5~10 pm 2HgS+ Te, gas =2HgTe+ S, gas
Patterson et al
1984  Afifi et al. 1988a 1988b Simon et al.
5 1996~ 1997
logK=—AG" 2.303RT
6E 240C
240C log fs -log fre, 7
7 log fS2 —14.76
~—8.5 log fr. ~12.24~-8.12
3 w Au
85.64% ~93.41% w Ag 6.17% ~13.48% Ag 1

864 ~938
1994

Te, =2Te s

4Au+ Tey, gas =2Auw,Te
4Ag+ S, gas =2AgS
4Ag+ Te, gas =2Ag, Te

Sre

2

PbS

FeS, CuFeS, PbS  ZnS

Js

2

PbTe AuAgTe, AgzAuTe, AuTe,

f vTe

1

fs, fre
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