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Fig. 1. Diagrammatic geological map of the Shuiquangou gold orefield.
1 —Quaternary; 2— Jurassic; 3—Lower Proterozoic Hongqiyingzi Group; 4—Archean Sanggan Group;5—
Yanshanian granite ; 6-—Pyroxene-diorite association; 7—Amphibole monzonite association; 8—Syenite as-
sociation; 9— Alkaline feldspar syenite association; 10— Proterozoic pyroxenite;11-—Proterozoic granite

gneiss ; 12—Fault; 13—Gold deposit (occurrence).
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Table 1. Chemical composition of major rock types in the Shuiquaogou complex
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Table 2. Comparison in geological characteristics between two types of gold

deposits in the Shuiquangou gold orefield
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Table 3. Minor element contents of pyrite from the Shuiquangou gold orefield

I ¥ 5 Au Ag Cu Pb Zn Co Ni As Sh Bi Se Te
1 130 142 180 320 120 14 10 0.5 0.5 2.3 | 0.23 | 130
2 4.0 19 54 72 190 44 10 0.5 0.5 2.2 2.3 40
3 30 14 5 140 30 25 10 0.5 0.5 0.5 16 21
4 213 98 16 130 140 25 10 0.5 0.5 5.4 | 0.39 76
5 19 15 13 2300 28 43 10 0.5 0.5 2.4 | 0.72 23
IRIE 6 76.1 | 77.2 | 150 | 4700 | 130 28 27 10 14.4 | 3.7 390 892
7 90.7 | 548 220 800 90 25 4 84 1.6 0.5 11 1100
8 275.0 | 142 | 2800 | 8100 | 350 6 1775
9 85.10 | 7.00 51 2090 53 232 356 | 7.90
10 2500 0 500 8300 600
11 4500 0 0 8100 600
Jii ¥4 12 703 77 82 1300 37 25 61 7.8 0.5 0.5 1.1 5.5
13 17 530 220 | 9500 | 170 38 10 3.1 0.5 176 | 0.69 | 445
Wil
14 19.5 | 106 10 3200 42 42 4 7.1 1.9 7.5 2.5 1.3
A Z 15 27.5 | 124 6 7300 | 130 60 7 9.6 0.2 | 46.5 | 6.9 | 0.32

16 0.7 26 160 58 520 56 42 129 0. 8.1 1.1 11

w

17 59 293 160 1500 540 34 10 154 0. 254 0.43 204

w

18 0. 35 70 0.12 | 0.025 | 0.027 | 188 116

19 0. 05 15 0.03 [0.001] 0.01 26 20
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Table 4. Fluid inclusion constituents of the Shuiquangou gold orefield

WA B A R
P AL 7 A
K* | Na® | Ca?" |Mg?" |SO7~ | F~ Cl— | CO, | CH, | CO H: 0, N, | H,O
pg/g | 0.7510.77 | 2.89 | 3.12 | 1.86 | 1.44 | 3.56 | 7.46 | 0.47 | 0.00 [ 0.11 | 0.00 | 0.00 | 607
1 | (mol) [0.019]0.033(0.072{ 0.13 |0.019[0.080/0.100f 0.17 [0.029| 0.00 |0.055| 0.00 | 0.00 [33.722 1l
(mol% )| 4.19 | 7.28 [15.89(28.70| 4.19 |17.66(22.08| 0.50 | 0.09 | 0. 00 | 0. 16 | 0. 00 | 0. 00 [99. 25
pg/g | 2.75]4.38|5.92(0.31|1.50|5.75 | 8.62 |63.44] 0.06 | 0.00 | 0.17 | 0.00 | 0. 00 | 1352
2 | (mol) |0.071|0.19 |0.148/0.013|0.016|0-319|0.243|1.442|0.004| 0.00 [0.085| 0.00 | 0.00 [75. 111] FM&H
(mol% )| 7.10 [19.00|14.80| 1.30 | 1. 60 |31.90(24.30| 1.88 | 0.01 | 0.00 | 0.11 | 0. 00 | 0. 00 |98. 00
pg/g | 1.75|1.46 | 3.97 | 0.31 | 0.57 | 1.38 | 3.10 | 2.87 [ 0.04 | 0.00 [ 0.10 | 0.00 | 0.00 | 334
3 mol  |0.045[0.063{0.099[0.013|0.006/|0.077[0.087|0.065[0.003| 0.00 | 0.05 | 0.00 | 0.00 [18. 556 & %K 4
mol % |11.54(16.15(25.38| 3.33 | 1.54 [19.74(22.31| 0.35 | 0.02 | 0.00 | 0.27 | 0.00 | 0.00 |99.37
pg/g | 2.51]3.46 | 1.58 [ 0.62 | 1.29 [ 1.13 | 6.21 [35.45( 0.08 | 0.00 | 0.10 | 0. 00 | 0.00 | 1035
4 mol |0.064|0.15 | 0.04 [0.026]0.013|0.023[0.175/0.806( 0.05 | 0.00 | 0.05 | 0.00 | 0.00 | 57.5
mol% [12.05/28.25| 7.53 | 4.90 | 2.45|11.86(32.96| 1.38 | 0.01 | 0. 00 | 0.00 | 0.00 | 0. 00 |98. 5215;‘@{&11‘!“
peg/g | 1.82|5.28|2.14 | 1.01 | 5.41 | 0.57 [14.84(25.58| 0.18 | 0. 00 [ 0.01 | 0.00 | 2.34 | 265
5 mol |0.047| 0.23 [0.054[0.042|0.056|0.032[0.418/0.581[0.011| 0.00 |[0.005| 0.00 [0.084(147. 22
mol% | 5.35|26.17| 6.14 | 4.78 | 6.37 | 3.64 |47.55| 3.77 | 0.07 | 0.00 | 0.03 | 0. 00 | 0. 55 |95.58
pg/g [ 0.25]0.12 | 1.48 | 0.2512.22[1.90 | 3.49 [48.58| 1. 06 | 4. 74 | 0.64 | 0. 00 | 0. 00 886. 01
6 mol 0. 006[0.005(0.037[0.006|0.127|0.106|0.098|1.104[0.066|0.169| 0.32 | 0.00 | 0. 00 49. 242
mol% | 1.56 | 1.30 | 9.61 | 1.56 |32.99|27.53(25.45[ 2.17 | 0.13 | 0.33 | 0.63 [ 0.00 | 0.00 |96.74| , .
pg/g | 0.75|1.89 | 1.70 | 0.39 |18.84| 0.22 | 2.71 [102.43 0.05 | 0.51 | 0.06 | 0.00 | 3.40 [779. 25 AL
7 mol |0.019[0.082|0.043[0.016(0.196|0.012|0.076|2.328[0.003|0.018| 0.03 | 0.00 |0.01243. 297
mol% | 4.28 |18.47| 9.68 | 3.60 |44.14| 2.70 |17.12| 5.10 | 0.01 | 0. 04 | 0.07 | 0. 00 | 0. 03 |94. 77
pgl/g [ 3.01]0.69|5.13(0.31|1.57[4.12|6.43[5.59]0.08[0.00]|0.06|0.00]0.00]| 662

8 mol |0.079] 0.03 [0.128|0.013]0.016(0.229|0.181|0.127[0.005| 0.00 | 0. 03 [ 0.00 | 0. 00 [36. 778§

mol% | 3.99 | 4.45(18.99] 1.93 | 2.37 |33.98(26.85| 0.34 | 0.01 | 0.00 | 0.08 | 0.00 | 0.00 [99.56

pg/g | 1.01[1.69|5.53|1.88(1.29|1.75 | 8.06(22.39] 0.36 | 0.00(0.12|0.00 | 0.00| 883
9 mol |0.026(1.073[0.138|0-078/0.013[0.097|0-227|0.509[0.023| 0.00 | 0. 06 [ 0.00 | 0. 00 W9. 056

mol % |11.42(11.20{21.17|11. 96| 1.99 |14.88|34.82| 1.03 | 0.05 | 0.00 | 0.12 | 0. 00 | 0. 00 |98. 81

pg/g | 0.90[6.33[0.00[0.03]3.08[0.17 | 3.08[1.868| 0.00 [0.016/| 0.00 | 0.00 0. 006343. 795
10| mol ]0.023[0.275] 0.00 |0.001|0.032]0.009{0.087|0.044| 0.00 [0.002| 0.00 | 0.00 0. 0002/ 2. 431| Z b

mol% | 5.39 |64.40| 0.00 | 0.23 | 7.49 | 2.11 [20.37| 1.71 | 0.00 [ 0. 08 | 0.00 [ 0.00 | 0. 01 |98. 20

pgla 1.23 | 6.67 | 0.00 [ 0.00 | 4.11 | 0.28 | 7.47 |1. 0873 0.00 [0. 048] 0.00 | 0. 00 |0.00817. 567
11 mol 0. 0315/0.029| 0.00 | 0. 00 0. 04280. 0156{0. 2104/0. 0306/ 0. 00 0. 0017 0. 00 | 0. 00 0. 0003[0. 976

mol% | 5.34 [49.13]| 0.00 | 0.00 | 7.25 | 2.64 |[35.64| 2.88 | 0.00 | 0.17 | 0.00 | 0.00 | 0.05 |96.77

peg/g | 3.36 |10.76] 0.00 | 0.06 | 6.52 | 0.22 {12.85|1.766|0. 16540. 3271| 0. 00 | 0. 00 (0. 0501[17. 993
12 mol 0. 06050. 4678 0. 00 0. 00250. 0679[0. 122|0. 362/0. 04010. 01030. 0117 0. 00 | 0. 00 0. 00880. 9996

mol % | 6.22 |48.08[ 0.00|0.26 | 6.98 | 1.25(37.21| 3.77[0.97 | 1.10 [ 0.00 [ 0.00 | 0.17 [93. 99

VE 1 ~4 F 8~9 (1 i & B4l 51 F #0855 (1992) 6 ~7 51 H# M (1992)51510~12 A A LBk 10~11 8 F 5w
A1 HE 12 g K IR A B
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Table 5. Some metallogenic physicochemical parameters of the Shuiquangou gold orefield

745 X pH Eh lgfo, lgfs, Sre,

1 RIF 6.08~7.49 —0.58~0.86 | —32~—30.5 [—10.08~—6.36 —7.72~4.00
2 J i 6.58—8.09 |—0.56~—0.84 —32.5 —11.14—7.15 | —8.78~—4. 97
3 ol 6.71~7.27 |—0.94~—0.96 —32 —~10.18~—9.79 —7.82~—17.43
4 FAE 6. 85 —0.78 —30 —1.74 —8.38

5 Feetd| 5.81~7.14 —0.61~0. 85 —30 —8.90 —6. 54

6 SKE 5.02~7.29 | —0.09~—0.75|—30.5~—24.5

KTHREPHHRM S ESEEZH MK LER, White 55 (1975 MR #E LKA H T W F X R
e,
gt =1 +RTInN A, —5650—1600(1— N,) — 1. 3757 (1—N,,)?
e ™ R Ag A6 Au-Ag [ A B A0 272 35 g A LE AR HE 25 18 T (1) 40 27 38 (e U
fHH 0);Nah Ag 75 Au-Ag BT 70 LR VAR ELT il E (KD,
MM EIMKARX o= +RTIna;, 7T UG fr 55 Au-Ag [H A 10 8R S 5 i 2 W)
ok R A,
lg fre,= (1/4.576T){—50087416. 107" —18. 296 T1gN 5, +4 (1 — N, )*[5650 — 1600 (1 —
Na)—1.375T7)
lg fro,= (1/4.576T){—55592+22. 87T —18. 296T1gN s, +4 (1 — Nx,)*[5650—1600(1 —
Na)—1.375T7]}
b A P A U V4 K 298, 15~478. 15K FIK T 478. 15K, MR AXH K 5 kil
P ICIE I AR < Bt B AT B ) BLAG A N TIR IR S, (R 5) o TSRS SRR WY AL ) Y
S B AT fro HRF R AN AE @I A AE T b By S R Y A4 43 5 5K S s R A
(g fre,)<<0, KW lgfre B NaIENMTFEAZ, BTEL fr, 5 HRERREZIEMH KRR, Xt
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Fig. 2. f1.,-T diagram showing locations of some telluride reactions at different fs, buffers (left).
1—Gold-calaverite ; 2—Galena-altaite when fu, =magnetite-pyrite-hematite.
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Fig. 3. Stabilities of some sulfides and tellurides as functions of S, and Te, fugacities at 270 C (right).
Po—Pyrrhotite; Py—Pyrite; Cp—Chalcopyrite; Bn—DBornite ; (1)—Dongping gold deposit ;(2)—Emperor gold deposit, Fi-

ji+@)—DBoulder County tellurium deposit, U.S. A.
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PHYSICOCHEMICAL CONDITIONS FOR THE FORMATION OF
TELLURIDES-RICH GOLD DEPOSITS AS EXEMPLIFIED
BY THE SHUIQUANGOU GOLD OREFIELD

Zhang Zhaochong and Li Zhaonai

(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037)
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Abstract

With the Shuiquangou gold orefield as the example, the authors have studied the physi-
cochemical conditions for the formation of tellurides-rich gold deposite. Located on the
southern side of the Shangyi-Chongli-Chicheng deep fault (the boundary between Inner Mon-
golia geoaxis and Yanshan subsidence zone) in central northern margin of the North China
platform, the Shuaquangou gold orefield is intimately related to Shuiquangou slightly alka-
line complex in time and space. With the exception of the Jinjiazhuang gold deposit, all the
gold deposits in the orefield are tellurides-rich type ones characterized commonly by high
gold fineness, low sulfide content, {100} crystal form for pyrite, dominant CI and low con-
centration of SOF in ore fluids, with the first feature indicating high Te, fugacity and the
last three suggesting low S, fugacity. So far as physicochemical conditions are concerned,
thermodynamic analysis shows that low pH values are favorable for the mobilization and mi-
gration of Te, whereas low temperature, high Te fugacity and high ]“Tpg/j"_c,3 ratios are favor-
able for the precipitation of tellurides. Based on these understanding combined with regional
distribution of tellurides-rich gold deposits and geochemical background of Te, the authors
have advanced three prerequisites for the formation of tellurides-rich gold deposits and also
pointed out that between alkaline rocks and tellurides-rich gold deposits there exists indirect
organic connection rather than the simple direct magmatic differentiation and evolution rela-

tionship.





