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A Study of Features, Modes of Occurrence and Enrichment
Mechanism of Silver-rich Ore Bodies in the Jiama
Copper-Polymetallic Deposit of Tibet
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Abstract: Located in Maizhokunggar County of Tibet, the Jiama copper-polymetallic ore deposit discovered in
recent years has silver reserves of over 6000t, constituting a superlarge ore deposit in the eastern part of central
Gangdise. According to modes of occurrence, the silver ore bodies in the Jiama copper-polymetallic ore deposit

can be classified into skarn-type and marble-type. Mineragraphic studies and electron probe microanalysis reveal
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that silver exists in two types, i.c., visible silver and invisible silver, with visible silver being dominant. Invisible
silver exists in copper minerals in the form of lattice silver besides existing in galena in the form of
sub-microinclusions. Visible silver generally replaces sulfides such as bomite and chalcopyrite, or fills in the
microsection of sulfides and lodestones in the form of four independent minerals, i.e., hessite, electrum, silver-lead
ore and native silver. In the premetallogenic and high temperature phases, the metal ions in the Jiama ore deposit
such as Cu, Mo, Au, Pb, Zn, Ag were transported in the form of complex compound. With the lowering of the
temperature of metallogenic hydrothermal solution and the rising of the oxygen fugacity and pH value, the
complex compound disintegrated due to the falling of its stability. S- and H- complex compounds constituted the
main transporting form of Cu, Mo, Au, Pb, Zn, Ag. With the lowering of the temperature, the metal S- and
H- complex compounds, such as Cu, Mo complex compounds, started to disintegrate and formed sulfides like
molybdenum, chalcopyrite and bornite. And at this time, part of silver was distributed in these sulfides in the form
of micro and sub-microinclusions and lattice silver. With the continuous lowering of the temperature, the
precipitation of large quantities of Pb and Zn sulfides caused remarkable alteration of the components and
properties of metallogenic hydrothermal solution, leading to thorough silver disintegration from S- and H-

complex compounds and combination with Cu?* to form large quantities of independent silver minerals, while the

oversaturated silver in the solution was settled in the form of native silver.

Key words: Jiama; features of silver ore body; modes of occurrence; enrichment mechanism
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£3 BOFETYRTERSSTREM: %, IERIRS, 2011; BPXEE, 2010; HBEHM
Table 3 Electron microprobe analyses of minerals in the Jiama ore deposit (unit: %, summarization based on WANG Huan et al., 2011; ZHENG Wen-bao et al., 2010;

TANG Ju-xing et al., 2009; DU Guang-shu et al., 1998)
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Ty As Ag Fe Se S Cu Sb Zn Pb Co Ni Te Au Mo Sn Bi Total
B - - 2677 002 3387 3748 - - - - - - 0.01 - - - 98.14
By - 0.01 2475 - 3367 4092 - - - 0.06 - - - - - - 99.42
L 0.02 0.01 30.55 - 3526 3470 - - - 0.02 0.01 - - - - - 100.57
BEw - 0.02 3093 - 3534 3464 0.04 - - 0.02 0.01 - 0.12 - - - 101.10
vt - 0.04 30.29 - 3483 3461 - - - 0.06 - - - - - - 99.84
oy 0.03 0.01 29.84 - 3488  32.86 - 0.87 - 0.02 - - - - - - 98.50
vl - 0.03 2068 003 3529 3434 - 0.04 - 0.04 - 0.02 - - - - 99.47
et - 0.03 29.63 - 35.17 3419 - 0.26 - 0.06 0.01 - 0.09 0.03 - - 99.48
i - 0.03 30.32 - 35.18  34.56 - 0.07 - 0.05 - - - - - - 100.20
B - 0.05 2057 003 3488 3434 - - - 0.01 - - 0.03 - - - 98.90
s - 0.01 30.60 - 3499 34,69 - 0.04 - 0.07 0.01 - 0.05 - - - 100.46
Hiy 0.05 - 2965 005 3514  34.66 0.03 0.07 - 0.04 - - - - - 99.69
®_Ew - 0.01 30.58 - 3525  34.10 - 0.08 - - - - 021 - - 100.23
By - 0.03 29.89 - 3512 3421 - 0.01 - 0.01 0.03 - 0.04 - - 99.33
s - 0.02 29.85 - 3480  33.96 - - - - - - 0.17 - - 98.79
s 0.01 0.02 30.22 - 3494 3495 - 0.06 - - - 0.02 - - - 100.22
By - - 30.60 - 3489 3375 - - - 0.023  0.037 - - - - 99.296
Y - 0.20 1153 002 2559 6198 - 0.05 - - - - - - - - 99.38
By - 0.16 11.43 - 2606  61.29 - 0.08 - 0.02 - - 0.02 - - - 99.05
2ok - 0.20 11.12 - 2643  61.00 - 0.02 - - - - - - - - 98.77
-3 - 0.16 8.86 001 2572 6422 0.07 0.06 - 0.24 0.54 - 0.05 0.42 - - 100.34
BAT - 0.18 1081 001 2566  62.40 - 0.04 - 0.01 - - 0.07 - - - 99.18
R - 0.42 1147 - 2654 6176 - - - - - - - - - 0.70 100.88
B - 043 11.55 - 2629  56.24 - - - - - - 455 90.06
FEY - 0.27 - 006 1292 - - - 85.86 - - 0.25 - - - - 99.36
FER - 0.09 0.13 001 1297 - - - 85.96 - 0.03 0.26 - - - - 99.46
V30 - 0.26 0.03 - 12.78 0.73 - - 85.84 - - 0.09 - - - - 99.74
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vy As Ag Fe Se S Cu Sb Zn Pb Co Ni Te Au Mo Sn Bi Total
FEE - 0.26 017 006 1287 003 - 0.01 8549  0.03 - 0.18 - - - - 99.09
TR - 0.01 0.03 009 1266 0.07 - 0.03 85.77 - 0.01 0.13 - - - - 98.80
VLA - 0.01 003 009 1266 007 - 0.03 85.77 - 0.01 0.13 - - - - 98.80
I - 0.27 - 006 1292 - - - 85.86 - - 0.25 - - - - 99.36
HET - 0.09 0.13 001 1297 - - - 85.96 - 0.03 026 - - - - 99.46
Ry - 0.40 - 13.50 0.39 - - 86.45 - - - - 100.73
;LN - 0.36 - 13.51 0.38 - - 86.29 - - - - 100.54
ey ~ - 447 - 33.35 5.05 0.03 56.02 - 0.03 - - 0.11 0.09 - - 99.15
ey - - 10.09 - 331.79 0.06 - 54.57 - 0.01 - - 0.19 - 0.02 - 98.73
SRR 1085 o 0.39 2689 4446 1023 7.55 0.07 0.01 - - 100.55
o 6.32 0.23 142 2629 4019  19.67 539 0.02 0.1 0.01 0.39 100.03
HMBET 1020 - 2.16 2682 - 47.49 1.99 9.69 - - - - 98.33
BT 1090 - 2.89 2175 4157 1.06 15.29 - - - - 99.44
BT - 0.22 - 042 1940 3945 0.01 0.0t - - - 0.02 - - - 40.61 100.13
BRoksHR - 0.23 0.41 - 1982 3982 - - - - 0.01 - - - - 4075  101.04
BEMRT" - 0.29 0.03 - 1949 3991 - 0.02 - - 0.01 - - - - 40.82 100.57
AL - 0.29 001 005 1954 3991 - 0.03 - - - 0.03 - - - 4071 100.55
BHeMRT - 1.07 - - 2039  37.79 - - - - - - - - - 40.00 99.74
WHMET - 2.75 - - 1991 37.39 - - - - - - - - - 39.26 99.97
RWY - 097 - - 1971 3787 067 - - - - - - - - 3964  98.10
KERG T - 0.83 0.09 - 438 0.31 - - 0.30 - - 33.99 - - - 6039  100.02
FERESET - 0.15 0.15 - 4.57 0.37 - - - - - 3220 - - - 61.43 98.88
ey - - - - 1323 1071 0.17 - 37.91 - - - - - - 39.90 98.93
SR - - - - 1382 1136 - - 38.52 - - - - - - 3728 10098
#Hig - 2.27 1.00 - 3159  64.69 - 0.06 - 0.01 - 0.02 0.03 - - - 99.66
Wk - 2.49 0.58 - 3073 67.50 - 0.03 - - 0.01 - 0.12 - - - 101.46
wey 0.77 0.01 4631 - 53.02 0.02 - 0.04 - 0.08 - - - 0.16 - - 100.41
Bey - - 47.31 - 5325 0.02 - - - 034 0.05 0.01 - - - - 100.98
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T As Ag Fe Se S Cu Sb Zn Pb Co Ni Te Au Mo Sn Bi Total
o - - 46.78 - 53.32 0.05 - 0.33 - 0.12 0.02 - - 0.06 - - 100.67
BRE - 1.04 0.03 - 0.02 0.19 - 0.02 - 0.03 - 0.03 99.17 - - 0.16 100.68
A& - 1.10 021 - 0.01 0.03 - 0.02 - - - 0.4 98.93 - - 022 100.56
A& - 5.95 0.12 - 0.16 1.63 - - - 0.01 0.01 - 91.98 - - 0.10 99.96
HiRE - 6.46 0.26 - 0.35 0.57 - - - 0.04 - - 91.48 - - 0.56 99.71
HRE - 99.80 - - - 1.18 - - - - - - 044 - - - -
BRE - 99.80 - - - 1.18 - - - - - - 0.44 - - - -
LR - 16.43 0.08 - 0.06 0.24 - - - 0.01 - 0.23 82.68 ~ - 0.71 100.44
N - 17.08 0.14 - - 0.62 - 0.01 0.06 - - 0.12 80.06 - - 1.04 99.13
ey - 16.43 0.08 - 0.06 0.24 - - - 0.01 - 0.23 82.68 - - 0.71 100.44
e - 17.08 0.14 - - 0.62 - 0.01 0.06 - - 0.12 80.06 - - 1.04 99.13
R - 60.04 - 0.19 002 0.28 - - - - - 37.55 0.02 - - 0.05 98.14
ey - 60.67 - 0.17 0.02 0.21 - - - - - 37.73 0.49 - - - 99.30
FREY - 60.78 - 0.13  0.05 0.56 - 0.02 0.03 0.02 0.02 37.97 0.04 - - 0.03 99.65
FRY - 61.51 0.20 - - 0.75 - - 0.26 - - 36.01 - - - 0.29 -
Ry - 59.27 0.12 - - 0.33 - - - - - 38.11 - - - - -
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12f(0,)-pH(IE i #5183, 2003, 2004 #£20)
Fig. 6 1gf(0,)-pH diagram of predominant area of
Ag-complexes and major silver minerals at 200C
(modified after SHANG Lin-bo et al., 2004)
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