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Fig.1 Sketch geological map of the Huachanggou gold deposit

1 = Quaternary surface cover; 2 = 2nd layer of upper member of Devonian Sanhekou Group; 3 = 1st layer of upper

member of Devonian Sanhekou Group; 4 ~ 3rd layer of lower member of Devonian Sanhekou Group; 5 = 2nd layer of

lower member of Devonian Sanhekou Group; 6 ~ 1st layer of lower member of Devonian Sanhekou Group;

7 ~ Middle—Upper Proterozoic Bikou Group; 8 ~ Spilite; 9 ~ Gold ore body; 10 ~ Fault; 11 -~ Geological boundary
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Fig.2 Ores in the Huachanggou gold deposit

A—Altered spilite ore; B—Limestone ore; C—Oxidized quartz sandstone ore; D—Quartz—vein ore
Py—Pyrite; Q—Quartz; Au—Native gold
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Table 1 Sulfur isotopic compositions (%o) of the
Huachanggou gold deposit

FE g SRR E W E 0 MS vepr KUK
HCG-27 EOAlF 1110 PB4 £ N 1.00 AL
HCG-62  EfH7 1070 FBL 24 28 4138 -0.60 AL
HCG-66 LA™ 1070 hBE 26 28 1% 0.30 AL
HCG-79  EW17 1070 PR 40 28 4187 -3.10 A
HCG-4 EAH 1150 BE 16 28 Al -1.20 A
HCG-14 EAHT 1150 B S £k AN 0.40 AL
HCG-160 VAl 1150 B0 8 4 -2.40 AL
HCG-191 L7 1150 B 20 28 403 -1.80 AL
HCG-263 L5 950 1L 212 48 R4 -0.70 AL
HCG-276 L7 950 B 202 £k K4 -3.00 AL
HCG-312 L@y 910 1% 208 & Y Ea) -0.60 AL
HCG-366  Jbar™is 910 1B 194 £k R -8.00 AR
HCG-92  FH™ ¥ 1030 1B 60 £k R -8.30 AL
HCG-122 W4l 990 1 56 £k KA 0.80 AR
HCG-152  FIf™4i7 990 3 66 £k K4 -0.50 EN'
TS0l ERaY M 0.60 SCHR[S]
TS02 ERaY M 1.40 SCHR[S]
TS03 ERay M 1.30 SCHR[S]
TS04 ERay M 1.00 SCHR[S]
TS05 Ay M 2.00 SCHR[S]
TS06 Ay M 355 SCHR[S]
TS07 Ay M 455 SCHR[S]
TS08 Ay M 3.09 SCHR[S]
TS09 A M -0.30 SCHR[S)
TS10 A M 151 SCHR[S)
TS11 ER 4 M 2.74 SCHR[S]
TS12 BB M -1.06 SCHRLS]
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Fig.3 Histogram of sulfur isotope compositions of the

Huachanggou gold deposit
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Table 2 Lead isotopic compositions of the Huachanggou gold deposit

P s TR TR EMALE WRT 2°Po P 7PbAMPb PoAYPb  HidikUE
HCG-27 EHH 1110 B 4 6 HIELS S BT 17.892 15.546 38.197 ES'
HCG-62 AN 1070 hBE 24 £ HIELS S BT 17.926 15.557 38.255 K
HCG-66 A 1070 hEE 26 £ HIELS S BT 17.905 15.549 38215 K
HCG-79 FHHF 1070 hEE 40 £ HIELS S BT 17.873 15.532 38.120 K
HCG-4 FHT 1150 B 16 2 HIELS S BT 17.891 15.548 38.221 K
HCG-14 FHT 1150 B 5 4k HIELS S BT 17.835 15.545 38.282 K
HCG-160 FHT 1150 B0 £k HIELS S BT 18.018 15.559 38.294 K
HCG-191 FHT 1150 HBE 20 2 HIELS S BT 17.875 15.535 38.158 K
HCG-263 bl 950 HhBr 212 £k W RN 18.221 15.622 38.683 K
HCG-276 bty 950 H1Br 202 £k W BT 18.332 15.624 39.270 K
HCG-312 b7 910 H1B: 208 £k W BT 18.125 15.594 38.583 K
HCG-366 bl 910 HhBr 194 £k W BT 18.294 15.639 38.938 K
HCG-92 T 1030 HBE 60 £k W BT 18.306 15.645 38.799 K
HCG-122 AT 990 HHBL 56 £k W BT 18.280 15.633 38.870 K
HCG-152 T 990 HH B 66 £k W BT 18.340 15.647 38.848 ES'
HCG-186 FHT 1150 B 12 2 ok DI 18.430 15.598 38.390 K'Y
1 A e 17.620 15.580 37.560 CHR[27]
2 FONEL Eees) 18.200 15.640 38.350 K271
3 BRGNS e 18.070 15.540 38.110 K271
4 SO e 17.670 15210 37.170 K271
5 SO oo 18.120 15.450 37.690 K271
6 (e SUEIE S Eees) 18.000 15.550 38.000 K271
7 HIELS S BT 17.900 15.520 38.060 K271
Pb-3 1270 H1 Bt HIELS S BT 18.053 15.548 38.208 SCHRIT
Pb-5 1230 H1Bt HIELS S BT 18.115 15.602 38.243 SCHRIT
Pb-6 HUZTH 1140 B HIELS S RN 17.906 15.541 38.032 SCHR[7]
Pb-1 Jut™ X ST 1100 H B el BT 18.257 15.576 38.367 SCHR[7]
Pb-9 Jet 75 1030 H B el BT 18.177 15.587 38316 SCHRIT
Pb-7 FA 1190 H B el BT 18.332 15.595 38.598 SCHR[7]
Pb-8 A 1150 H B el BT 18.281 15.592 38.515 SCHR[7]
Pb-10 Jigl 2 S Wi #H*v 18.133 15.626 38.249 SCHRIT
TR
Pb-11 Jigi 2 5 (= QHW 18.222 15.616 38332 SCHRIT
BRI

E AR SCECETEAZ Tl b 5t ST 50 15 20 A7 0 S F 52 v i 3K 58

BT W AT RO 3 NMERA AWMk R A AP BR[O R AT R B b 08 Ak 1 S 32 A -
(—7.21%0.—6.99%0F1—14.60%0) ; B 1 T HIR 7 A (1) 2%0~9%0Z [B)EE T 3 A5 L S AE AR /NMF 2 (B EIANEE
8 "Oysvow HAEFTE , MEATHHEA 6 "Ovsvow  BIEHI—15%0~—25%0Z [A] 53452, HIE H § BOy-suow
(A B AR AP E PR L BT A TamAlE (A28 A BN AR 2 (5%0~7%0 ), 5 3K BRI AR 1
& WA P2 TR KR ik PR P i AR P 2 R 8 *Oy-swow TH AL R AR AY IEAH (5.0%0~10.5%0)17, HR
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Table 3 Calculation results of lead isotopic compositions
] o 5 206pp2%p, 27pp/**Po 208pp/2¥pp
W E T R A
KM Be/ME W07 ABAe3% Bl B ME e B HER%  BONE BoIME B AR IEI%
gNEs TS 12 18.115 17.835 0.280  1.60 15.602 15520 0.082  0.53 38.294 38.032 0.262  0.69
bW i 3RS 6 18332 18.125 0.207  1.10 15.639 15576 0.063 040 39.270 38316 0.954 249
B BEERET 5 18.340 18280 0.060  0.33 15.647 15592 0.055 035 38.870 38.515 0.355 092
a5 eeas 6 18200 17.620 0.580 3.29 15.640 15210 0.430 2.83 38.350 37.170 1.180  3.17
e DT 2 18222 18.133 0.089 049 15626 15616 0.010 0.06  38.332 38249 0.083 022
JTA R 31 18340 17.620 0.720  4.09 15.647 15210 0.437 2.87 39.270 37.170 2.100  5.65
TE - 2 5 115000 SR 500 R VR AL 95 A SO Sk [7) B Sk (2710 £dl
15.9 40. 0
15.8 39.5
X U
15.7 - - U 9.0 g
- ‘ 0
o166 f—" A//_,_g,giﬁa———’—’—" 0 ! % Xx*
I - o 2o Ai38.5 .
15,5 — 4 ' R » ’.Ad‘ﬁ( 2
Ea — B (3 -
& HFEY AR 07 = - e .
5.3 | XK%E%ﬁ:‘TB 35 ,A iﬂﬁﬂﬁiw
o mErRRer - e
15.2 4 Pt 3.0 / R
15.1 36. 5 7 .
17.0 17.5 18.0 18.5 19.0 19.5 17.0 17.5 18.0 18.5 19.0 19.5
200py,2U4py, W"""'Pb/ZMPb

4 #1840 PRATAS & 5 20 R R B 6 Doe et al., 197997 Zartman et al., 1981°)
U— bdbse; O—i it L— FHie; M— Libig
Fig. 4 Lead isotopic composition of the Huachanggou gold deposit (lead evolution model after Doe et al.,
197987; Zartman et al., 19815)
U -~ Upper crustal lead; O = Orogenic belt lead; L ~ Lower crustal lead; M ~ Upper mantle lead
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Fig.5 Plot of A f versus A y for ore and host rock in the
Huachanggou gold deposit (base map after Zhu, 19987
1 -~ Mantle lead; 2 = Upper crust lead; 3 - Mixed lead between the
upper crust and the upper mantle in the subduction zone (3a -
Magmatism; 3b ~ Sedimentation); 4 -~ Chemical sedimentation lead; 5
- Sea floor hydrothermal deposition lead; 6 ~ Middle—high grade
metamorphism lead; 7 — High—grade metamorphism lead in the
lower crust; 8 ~ Orogenic belt lead; 9 ~ Upper crust lead of old shale;
10 -~ Retrograde metamorphism lead
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Table 4 Carbon and oxygen isotopic compositions (%o) of calcite from the
Huachanggou gold deposit

B s SRAERE WA 5Cems 60 8 "Ov.smow
HCG-35 Wk 1110 etk -1.68 -13.98 16.45
HCG-57 4k 1070 EET AT -1.49 -13.96 16.47
HCG-87 B 1030 H1 B¢ YRatiEa -0.24 -10.84 19.69
HCG-127  Fg64l 990 1B WEN 2.39 -13.81 16.63
HCG-132  Fgfl 990 1B WEN A 2.42 -13.64 16.8
HCG-148  Fgf iy 990 1B WEN 2.20 -13.78 16.66
HCG-229  Jul™r 950 B FEmBeE  -1.23 -19.21 11.05
HCG-238 el 950 B BB ks  -1.18 -13.76 16.67
HCG-240  tfl 950 1B WEN 2.76 -14.39 16.02
HCG-302 JEvs R W -1.95 -19.89 10.36
HCG-331  defaly 910 1B WEN -1.60 -13.84 16.59
HCG-350  dtfify 910 1B WA -1.52 -13.95 16.48
HCG-353  dtfily 910 1B WEN -3.76 -14.62 15.79
HCG-393  dtfiily 910 1B YRatiEa -0.37 -12.77 17.69
HCG-405  Ji g llifLAE i YRS 0.23 -14.34 16.07
HCG-411  J7Z L LAE S, WK 0.98 -10.56 19.98
HCG-459  ®a#™ 990 H Bt WEN A 2.64 -14.01 16.42
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Table 5 Hydrogen and oxygen isotopic compositions of quartz from the Huachanggou gold deposit

FERS P4 FR SKAREA 8 Diosmow/%o 8 %0 axl%o 8 "*Ommo/%o HEIC
HCG-3 PEE EAA 94 17.90 11.60 314
HCG-9 PEE EAA -81 17.50 733 226
HCG-32 PR EAA 93 18.00 10.15 275
HCG-58 PR EAA -80 17.60 7.38 225
HCG-175 PR B 79 17.30 9.45 275
HCG-307 PR EAA -86 18.10 9.15 250
HCG-416 PEE EAA 73 10.30 249 276
HCG-115 PEE B0 -102 18.50 8.04 220
HCG-132 PEE aLiie 112 20.10 11.49 257
HCG-11-57 PEE Jetiy -81 17.90 9.16 254
HCG-11-58 PEE Jetiy 91 20.40 3.34 157
T AR YINATE o ) b SR 2% e 7 B DRI 5 9T el ) Az 3R S 9 e
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Metallogenic characteristics and ore—forming material sources of the
Huachanggou gold deposit in Shaanxi Province

YANG Long—bo', LIU Jia—jun', WANG Jian—ping', YANG Zeng—hai', CHEN Dong’,
LI Zhi—guo’, WANG Wei—yu’,WANG Li—xin’, YU Kang—wei’

(1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China; 2. China
National Gold Group Corporation, Beijing 100011, China; 3. Huachanggou Gold Mine of Lueyang County, Lueyang 724312, Shaanxi, China)

Abstract:Located in Lueyang County of Shaanxi Province, the Huachanggou gold deposit is a small —sized
deposit which is currently being mined. The gold deposit occurs in the slightly metamorphosed Middle and
Lower Devonian strata composed of mafic volcanic rocks (spilite) and marine carbonate rocks. Gold mineralization
is strictly controlled by a fault zone. There are mainly three types of ores: altered spilite gold ore, limestone —
quartz gold ore and quartz sandstone gold ore. These three types of ores occur respectively in the main ore belt,
the north ore belt and the south ore belt, and the south —south ore belt. The S, C, Pb, H and O isotopic
compositions show that there is a distinctive difference between the spilite ore and the limestone ore: the ore—
forming material source of the former ore came from deep source while that of the latter ore was derived from
the upper crust. The Q—type cluster analysis of the trace elements and the REE distribution patterns show that
the spilite ore and the limestone ore were closely related to the wall rocks. The geochemical characteristics clearly
show that the ore—forming material sources came from the mafic volcanic rocks and the marine carbonate rocks.
The data obtained also suggest that the ore —forming fluid was derived predominantly from an active meteoric
groundwater system with the addition of small amounts of volcanic water.

Key words: geological characteristics ; geochemical characteristics ; ore—forming material ; gold deposit
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