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Fig. 1. Diagrammatic geological map of the Yingzuishan gold ore district.
1—Quaternary; 2—Brecciated tuffaceous lava; 3—Slate; 4—Tuff; 5—Limestone; 6—Siliceous rock; 7-—Dacitic breccia;

8—Sandstone; 9—Conglomerate; 10— Andesite; 11— Ultrabasic rock; 12—Fault; 13—Ore-bearing fractured zone.
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Fig. 2. Geological map of the Yingzuishan
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Table 1. Bulk and trace element analyses of the ores and related rocks in the Yingzuishan gold deposit
TR YZ11-1 YZ11-2 Y11-5 YZ13-2 YZ13-3 YZ7-1
W CaE) R B SR TS i A1 e SR e REIEEE S S A AR S
Si0, 60. 91 60. 76 87. 30 57. 66 97.62 91. 93
TiO, 0. 83 0.72 0.09 0. 82 0. 06 0.12
Al,O; 15.02 14.23 1.92 14. 70 0.95 2. 34
Fe,O3 2.23 7.64 (T) 1.91 (T 8. 25 0.43 1.94
FeO 5.91 — — 1. 60 0.52 0.56
MnO 0.13 0. 37 0. 04 0.06 0. 06 0. 04
MgO 4. 44 4. 03 0. 44 3.70 < 0.01 0. 41
CaO 0. 39 0.53 0.08 0.31 0.11 0. 34
Na,O 1. 06 0.62 0.11 0. 58 0.17 0.26
K.,O 4.13 2.70 <0.20 5. 56 0.49 1.12
PO 0.17 0.43 <<0.10 0. 25 0.03 0.13
H,O 4. 06 — — 5.10 0. 28 0. 90
cO, 0.47 — — 0.09 0. 09 0.19
S 0.03 0.03 0.62 0.43 0.08 0.21

ek — 5. 40 3.22 T — —

Cu .41

Pb — 4.59 — — —
it 99. 95 99. 87 100. 62 99.11 100. 90 100.52

JRAEILZ /1076

Ba 251.7 274.40 142. 20 470. 20 89.72 209.10
Be 1.40 2. 36 <1.00 1. 09 <1.00 <1.00
Co 21.50 98. 94 3. 69 2. 65 <1.00 2.13
Cr 131. 30 136. 40 34.12 135. 50 27.53 36. 08
Cu 66. 57 - 167. 30 269. 00 52. 86 268. 00
Ga 13.02 11.72 <5.00 23. 86 <25.00 8. 14
Li 29.14 34. 27 2. 89 39.56 < 0. 30 6.74
Ni 64. 82 101. 00 7.03 16.07 <4. 00 << 4. 00
Pb 30. 70 182. 50 157. 40 746. 20 770.70
Sr 33.09 56. 47 185.10 185. 70 33. 89 97. 44
Th 6. 36 6. 38 < 3.00 5. 38 3. 00 <3.00

A% 147. 50 70.16 21. 20 205.70 10. 80 35. 66
Zn 103. 00 2519. 00 168. 90 190. 50 19. 45 310.50
Zr 162 148 37 156

Hf <10 31 <0 <10 — —
Ta <10 218 39 <10 — —
Rb 172 162 <2 238

Au 0.002 0.052 8. 64 0.48 5. 20 3. 39
Ag 0. 059 0. 005 126. 00 0.29 12. 60 7.81
As — — — — 104. 90 98. 00

Tt

T

ks ¢

e
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Table 2. REE analyses of the ores and related rocks in the Yingzuishan gold deposit (10 )
FE & 4 YZ11-1 YZ11-2 YZ11-3 YZ11-5 YZ13-2 YZ13-3 YZ13-4
FF i 44 F¢ TS B WA K TS pUR e Taadk R DE Ik
La 40. 07 39. 06 3. 85 6. 30 35. 53 2.05 2. 80
Ce 68. 72 73. 37 6. 09 8. 57 60. 47 3.15 3. 48
Pr 6. 87 7.82 0.76 0. 80 6. 39 0. 35 0. 36
Nd 27. 67 35.32 1. 89 2.50 24. 33 1.17 1.71
Sm 5. 56 8. 86 0.22 0.52 5.09 0.29 0. 33
Eu 1. 16 2. 27 0.10 0.14 1. 01 0.06 0. 05
Gd 5.52 11.72 0.13 0. 39 3. 32 0.13 0.28
Tb 0. 81 1. 81 0.02 0.07 0.53 0.02 0.05
Dy 4. 47 9.93 0.15 0.50 3. 66 0. 14 0. 34
Ho 0. 98 1. 96 0.02 0.09 0.78 0. 03 0. 07
Er 2.90 5.40 0. 06 0. 24 2. 54 0.07 0. 21
Tm 0. 38 0.72 0.01 0.03 0.32 0.01 0.03
Yb 2.35 3. 84 0.11 0.23 2.07 0.08 0.23
Lu 0. 28 0.42 0.02 0.04 0. 30 0. 01 0. 04
ot 167. 74 202. 50 13. 43 20. 42 146. 34 7.56 9. 98
LREE/HREE 8. 48 4. 66 24. 68 11. 81 9. 82 14. 47 6.97
La/Yb 17.05 10.17 35 27. 39 17.16 26.62 12.17
La/Sm 7.21 4. 41 17.50 12.12 6. 98 7.07 8. 48
JEu 0.70 0.76 1. 68 0. 99 0. 77 0. 95 0.48
YZ11-1 ) e b e L
v B3 TR L K 9 I R BUE
A + v YZ11-2 " e
100 — Y7124 AR B 9 1 76 34 A
- X Bl o B 2 R 2 2
i i Fig. 3. Chondrite-normalized REE
# .
@ s patterns of Cambrian slate and al-
R tered slate in the Yingzuishan gold
deposit.
10k Serial number of samples as for Table 2.
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
— YZI1-3
- + YZI1-5
x x YZ13-3
1or s—a YZ13-4 B4 WL R R T %
e IR EIEN
@ 5
% Pl ep B it i 5 ) 2 2
L‘:ﬁ! Fig. 4. Chondrite-normalized REE patterns of two
Efu types of ores from theYingzuishan
| gold deposit.
Serial number of smaples as for Table 2.
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AU LA A E measured from quartz in auriferous sulfide quartz
A B2 2 06 05 920 B 1R A7 e b 2 veins of the Yingzuishan gold deposit.

AAARE R AH 53 S 36 A7 0 5, 45 SRR W TG ik 2

AOHNE WO CO, F1HLO & By, HOh CH, (R 3),

AR03 JEWE LA AR AR WA R o3 B AR

Table 3. Analyses of gaseous and liquid inclusions in the Yingzuishan gold deposit

PV aviiVea WA/ % #hAH W/ (mol /1)
B o, T~ [Hs [om Tmo |/ | /o [ co, | Hs | CH, |S07 [HCO. | CO?
YZS2-1 71.2 8.8 7.0 10. 8 2.2 29.6 45. 4 15.1 9.9 0.35 0. 25
YZS2-2 63.7 22.9 [ 13.4 50.1 42.9 7.0 0. 25 0.16

(O EE R B A AT F 20 % 5, mol /L A AR B b (i BE 2 B, o o 60 5 R 2 5 1Y 22 b BT 7= W0 99 B 5 A 0 3,
J= =1 e
6 AR ZR

AHIEFON W LT X 12 A4 St s AT T AR R E , 4R AT 4, 3L 60 (H ARk
Yo 10. 7%,~15. 0%, “FIIMEA 13. 1%, ETHE A FARK) 8 On o i, REMAM 7R —
FE U 52 1 0150 B S Br U0 £ dh . F Tt 2D WU K TR R, AR T EORE A AR I ) — 4
TR EE 5 Z FHEC A, FI A 1000 Inag 45 =3. 38 X 10572 — 3. 41 0 i A sRIEAT 5T, 45 Rt
—IFFINZ 4, NE 4 P LA, WAKR 0O {H1R R 3. 6%0~7. 4%, , 1 5. 2%, . % Shep-
pard i XY BESRK RN ZAL A . 00 i =5.5%~9.5%,, 6D=—40%~—80%,,
T BT L A0 R RSO SRR S AR O A SRR BRI AR S — 2 KA R OK TR A
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Table 4. Oxygen isotope data of the Yingzuishan gold deposit

TR R WA 4 8180 8% 0mn,0 FE il 2 R 4180 0'%0mn,0
YZ7-1 A1k 13.0 5.1 YZ13-5 1 e 12.9 5.8
YZ9-2 A1 % 12.7 4.8 YZS2-1 A1 e 13.2 4.2
YZ11-3 A1 e 12.7 4.2 YZS2-2 e 12. 9 3.9
YZ11-4 P 14. 2 5.7 YZS2-3 A1 e 13.3 5.7
YZ13-3 A1 9 13.4 6.3 YZS3-8 f1 % 15 7.4
YZ13-4 A1 e 10. 7 3.6 YZS-11 e 13. 6 6.0
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Abstract

The Yingzuishan deposit,a gold deposit recently discovered in the western part of North
Qilianshan Caledonian orogenic belt, is 15 km away from the Hanshan large-size gold de-
posit. The strata in the mine are composed of volcanic, clastic and carbonate rocks of Middle
Cambrian Ge’ermogou Group.

The host rock for the gold mineralization mainly comprises silty slate. dacitic cataclastic
breccia and andesitic tuffbreccia. Totally 11 orebodies have so far been found. of which the
largest one is about 509 m long and 3 to 5 m wide with an average grades of 9. 62X 10 °. The
orebodies extend 180° to 200° and dip 37° to 82°. Silicification, sericitization and ferrodolomi-
tization are developed in the mine.

Mineralization in the Yingzuishan gold deposit diplays two episodes, 1. e., endogenetic
and exogenetic episodes. The endogenetic episode comprises two stages of mineralization.
Stage I mineralization comprises dense massive quartzite formed through replacement of ul-
trabasic rocks by auriferous hydrothermal solution. Stage T mineralization,the principal gold
mineralization stage characterized by small auriferous sulfide quartz veins, is commonly su-
perimposed upon stage [ mineralization. Geochemical studies of the ores and altered rock re-
veal that silicon,alkaline components,CO, and LREE were brought into the metallogenic sys-
tem during mineralization and alteration.

Homogenization temperature of stage I mineralization range from 320 C to 200 C. Ra-
man laser spectrum analysis of single inclusions shows the existence of abundant CO, in the
fluid. Oxygen isotope data suggest that the ore-forming hydrothermal solution responsible

for the gold deposit was mainly derived from the magma of the mantle.





