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Fig.1 Simplified geological map of the Zhaishang gold deposit, Gansu Province (modified after reference [6])

Q-—Quaternary conglomerate; E"~Eocene conglomerate; P,'*~Lower Permian carbonaceous slate intercalated with sandstone;
D;de,'=Silty slate intercalated with quartz sandstone of Unit A of Upper Devonian Dacaotan Formation; Dsdc,'=Silty slate of
Unit B of Upper Devonian Dacaotan Formation; D,>**~Middle Devonian carbonate rock and calcareous slate;

1—Stratigraphic boundary ; 2—Angular unconformity ; 3—Fault and its serial number; 4—Gold ore body and its serial number
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Table 1 Mineral composition of gold ores
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Fig.2 Some rare metallic minerals in gold ores (plainlight under reflected light)

A—Native gold and tellurides, sample 072S—48; B—Coexistence of native gold with tellurides, galenite, and ankerite, sample 072S—48; C—
Coexistence of native gold with As—bearing pyrite and galenite, sample 06ZS—48; D—Coexistence of chalcostibite with bournonite and
tetrahedrite, sample 06ZS—27; E—Coexistence of zinckenite with stibnite and tetrahedrite, sample 06ZS—51; F—Coexistence of pyrite with
molybdenite, sample 06ZS—43 ; py—Pyrite; tt—Tetrahedrite; gn—Galenite; stb—Stibnite; mol—Molybdenite; zin—Zinckenite; cha—Chalcostibite;
bou—Bournonite; au—Native gold; col—Coloradoite; mel—Melonite; az—Azurite; mal—Malachite; ank—Ankerite
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Table 2 Electron microprobe analyses of some minerals in the Zhaishang gold deposit (%)
ey R} Au  Ag Cu Fe Pb Zn Co Ni Hg Mo Re Sb  As S Se Te S
7848  AKE 9116 823 0.0 0.00 0.00  99.40
7848  HAK4E 9273 741 0.00 0.00 0.00 100.14
7848  [AKR4E 9134 815 0.08 0.00 0.00  99.57
7S48  FAR4 8823 9.08 0.14 1.66 0.18  99.28
7S48  AKE 9139 861 0.00 0.00 0.00  100.00
7848  AK4E 9211 742 0.0 0.00 042 9995
7848  AKE 9209 7.64 0.00 0.00 0.00  99.73
ZS51  fRAEEn” 24.83 0.07 0.14 49.20 24.80 99.04
ZS51  GRAEEn” 2543 0.09 4932 25.27 100.11
ZS51  fRAEEn” 025 2559 0.3l 4945 24.68 0.05 100.33
ZS51  GRAEEn” 2455 0.14 0.20 4959 0.11 24.84 0.19 99.62
ZS51  GRAEEn” 0.01 2559 0.18 49.15 008 2445 0.17 99.63
ZS51 TRAEn” 2531 5047 0.18 2424 0.11 100.31
ZS51  fRAEEn” 25.63 4936 009 24.67 99.75
ZS51  GRAEEn” 24.25 50.88 24.87 100.00
ZS13 ek 2858 0.71 4545 010 2234 0.1 213 99.42
ZS13 ek 28.89 0.85 4370 055 21.84 0.17 263  98.63
ZS13 ek 2928 0.56 4418 033 2194 051 143 9823
7851 R 0.13 13.75 4123 2493 19.73 036 100.13
7851 Ry 0.11 13.83 40.88 25.07 19.56 0.21 99.66
7843 KEARAT 1.23 58.99 39.78 100.00
7843 WEAHET 0.67 59.55 39.72 99.94
7843 KEARAT 0.15 60.68 0.25 39.56 0.15 100.81
7845 KEARAT 60.18 0.01 39.43 0.38  100.00
7845 KEARAT 0.08 5899 0.21 39.72 99.27
7845 MR 60.69 0.24 39.81 100.74
7S48 R 59.92 3895 98.87
7S48 R 0.37 0.25 60.00 0.18 3932 100.12
7S48 R 0.13 034 5925 0.09 3945 9926
7S48 R 02 59.62 0.01 3929 99.12
7S48 R 0.53 0.31 59.09 39.19  99.12
7S48 TR 59.25 41.11  100.36
7S48 R 0.05 023 59.59 39.49 9936
7S48 R 0.15 034 59.83 39.95  100.28
7S48 TR 18.98 80.54 9951
7S48 FREARAT 18.81 81.19  100.00
7S48 TR 18.87 0.26 80.92 100.05
7848 AR 18.33 8125 99.58

e R 2 (b ) SE G rh H TR FE AT AR TS L B R EPMA—1600, TAE&4F s s 5 15 kv, 3REFHLIE 20x107°A
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2.3.2 # A (NiTe,)

Tl BT URL 28 /N (<0.05 e m), 51155 1 mm(f#] 2—
A), RS E IRBE AR TR, I
WA TR AR, TR TSR (K 2)
T R EZOUR M S (%) :Ni 4 18.33~18.98(°F
¥118.75), Te 4 80.54~81.25(F-241 80.98) I iA rpr 75
A Se, AR FHRET 70 A 45 R A3
B (422150 Ny, Tes, 15 0 NiTe,,



458 h [

Hi J 2010 4F

24 |FUYREEEE

A, S WSl &R YRk
% B0 S8 A P B 3 SR b 2 W (1 3), and 8k
LRERET R AT AE IR AT LR B B B AR
TR A ALY IR R BRIRER IR L RERRERIEM
WY, A SRR RERRET RO A s A 22
BRET ZEE EEA AT AET A% A X
FIES D™ R ZEE TR AT THGEY, LR Ok
BRE A0 ZEER ZEARAT E A A R B A
241 R

B A T aAR-Jrfdalkh  2AE kA
JEZ2 WK (K 3—A B), Tk K /N 0.01~2 mm)ZEfb 55
K, LI RCT O Wt R S0 R R K A S gt
KPR THEAMAS A BT B R
PEWE ARSI Ry E e R A AR A, 3
BN N Fe Fl COY, & i 1Y Mn . Ca,
242 ZAEH

H A E B N AR B ZE 400, ZEM 538
R B A AR — R KR (B 3—A) , URL
4(0.01~0.2 mm) , HA BOR G R AE (& 3-B), Hx
SR AR SO R ) TR AR
WSS ER M SIRE 6 2
510 Mn Ml COY, & &I Fe . Ca,
243 Fd B

A AR BB N A RO SR H BT
SEEN I R A, 2 B  A AE R A 5 — O A ko

s Jrfa e sl PR/ 0.01~
0.1 mm) , JE&AG MR B IE & (B 3-D) e kR
3—C), HAEROG BB T BRI i iy 20
S DI o w0 O I O BN R S W = R <
fe2E B B EZE LS Ba SOY M, I8 & A Tl
i3] Sr.Ca . Fe Mg,
244% 855

AW AR A s A KRE 2 AR
JE(E 3—E F), Rif2 R 0.2~4 mm, FEROGRME T,
B = 2R ORI R R T A B
ARG 2k | N R S L AR A R
etk B I A K IR S5 R AR AT
SR (K 3) BRI Fe Mg JU R T AR LEL
K, TUIEEHRASA - RAS A - ZH0 12K
FERG #5042z 53 F 20 Ca(Mg, - Fe)[CO,),, H
Y x=0~1, R H = A I ek BT R & a7
FREER (3% 3), 76 JIURL PR 19 N 8K 7 it B R A
AN R B i A, i Bk i — k3

3 ERUUELE e

FERMI S0 IR R UL 4 | 4 0k AR 20 (40
K& A R 2 AAAEIE K P9 & DL Au' B
AR I G R S R 4, R ink
B R &0 BRI, BA R e RnT WL
Y, A2 — W5 BE A PR (Au/ As=0.02) By 42 il 10, Hvk
FEAKRGL A SR A (Au) AL (5~10 nm) . DX P44 K 4 45

®3 SETAMNBTRESNER(%)

Table 3 Electron microprobe analyses of ankerite in the Zhaishang gold deposit (%)

RS RS AP Y 1A PISEN Ca0 MgO MnO FeO kit
07Z7S49-2 31-W Ca(Mgo41Feos4Mnog2)(COs3)196  29.78  9.76 0.19 2039 62.12
07Z7S49-2 32-hEk Ca(Mgo7sFeo19Mngo1)(COs)100  33.14 1798 024 8.12 5948
07Z7S49-2 33-4kFF Ca(MgosgFeo40,Mngo1)(COs3)18s 3147 1006 073 17.72  59.98
07ZS-48 34- NI Ca(MgosqFeo3sMngoo)(COs)1s0 3141 8.68 046 1958 60.13
07ZS-48 35-hEk Ca(Mgo49Feo49Mng2)(COs3)178 32.69 12,65 033 1455 60.23
07ZS-48 36-41FF Ca(Mgo .38 Fe040)(CO3)1.78 3376 9.24 000 1748 60.48
07ZS-48 12 Ca(Mgo49Feg49Mngg2)(COz3)200  29.74 1058 059 1871  59.61
07ZS-49 2N Ca(MgouFeqs1)(COs3)1.96 2999  9.54 011 1966 593
07ZS-49 EREZN Ca(MgossFeo23Mno2)(COs3)210 3097 1894  0.65 9.18  59.74
07ZS-49 HRER Ca(Mgo41Feo40Mnog2)(COs3)185 3249 9.67 0.33 16.8  59.29
07ZS-48 A ER Ca(MgosoFeos1Mnog2)(COs3)100  30.74 858 20.1  59.42
07ZS-48 HRER Ca(MgossFeossMngo)(COs)1e2 3152 1249 046 1461  59.08

o R 2 () S B O L TR B S AT, AR LS B EPMA—1600, TAEZ& 44 inik
LR 15 kV, BREFHLR 20x107°A, L TSR BEE AR 0.5 4 m.,
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Fig. 3 Carbonate and sulfate minerals in gold ores

A—Siderite, rhodochrosite and tetrahedrite vein in oxidation ore, reflected light, sample 07ZS—38; B—Back—scattered electron
image of the area in the red outlined box of photograph A, sample 07ZS—38; C—Relationship of barite to tetrahedrite,
chalcopyrite, covellite and azurite, reflected light, sample 06ZS—51;D—Coexistence of barite with ankerite and quartz in calcite
vein, thin section, sample 07ZS—61; E—Dolomite—ankerite zone, thin section, sample 07ZS—49 ; F—dolomite—ankerite zone,
thin section, sample 06ZS—48 ; cp—Chalcopyrite; tt—Tetrahedrite; cv—Covellite; az—Azurite; lep—Lepidokrocite; sid—Siderite;
rth—Rhodochrosite; ank—Ankerite; ca—Calcite; q—Quartz; bar—Barite. The figures in photographs E and F are locations of

electron microprobe analysis, corresponding to serial numbers in Table 3
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Characteristics of mineral association and mechanism of Au precipitation in
the Zhaishang gold deposit, southern Gansu

LIU Jia—jun"’, MAO Guang—jian'?, WU Sheng—hua'?, LIU Guang—zhit’,
LIAO Yan—fu’, ZHENG Wei—jun’, HUA Shu—guang’, YUE Lian—xiong’

(1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China,
2. Key Laboratory of Lithosphere Tectonics and Lithoprobing Technology of Ministry of Education, China University of Geosciences, Beijing
100083, China; 3. No. 5 Gold Geological Party of Chinese Armed Police Force, Xi’an 710100, Shaanxi, China)

Abstract:Located in the western part of the Minxian County —Lixian County metallogenic belt, West Qinling
Mountains, the Zhaishang gold deposit is a recently discovered large—sized Carlin—type disseminated gold deposit.
Examination of ores by optical microscope, electron microprobe and X—ray surface scanning has revealed that the
ore deposit is quite complex in mineralogy. Up to now more than 40 minerals have been identified. These
minerals include not only sulfides and sulfosalt of Cu, Pb, Zn, As, Mo, Ni and Sb —bearing minerals, a variety of
oxides, sulfate, carbonate, and tungstate minerals but also visible gold grains, tellurides, native metals, and
polymetallic intermetallic compounds. Among the most common minerals there are native gold, pyrite,
chalcopyrite, tetrahedrite, galena, sphalerite, stibnite, quartz, calcite, ankerite, siderite, and barite. The
identification of some rare minerals in the Carlin—type gold deposits such as chalcostibnite, bournonite, zinkenite,
molybdenite, coloradoite, melonite, native metals, Cu—Zn—Ni—Sn—Fe intermetallic compounds and scheelite is of
great significance. The diversity of mineral species in the ores and the occurrence of visible native gold minerals
constitute outstanding features of the gold deposit. Dissolution of ferruginous limestone in the host rocks and
sulfidation of the dissolved iron by H,S introduced by ore fluids were not only the most important depositional
mechanism for visible gold grains but also the advantageous conditions for gold enrichment in the Zhaishang gold
deposit.

Key words: gold deposit; mineralogy; precipitation mechanism; Zhaishang; southern Gansu
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