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Fig. 1. Diagrammatic regional geological map of the Hanshan gold deposit.

1-—Quaternary; 2-—Cretaceous conglomerate and sandstone; 3-—Carboniferous — Permian sandshale; 4—Silurian sand-
stone, siltstone and tuff; 5—Ordovician basaltic-andesitic rocks; 6—Cambrian clastic rock, slate and acid tuff; 7—
Precambrian mica quartz schist; 8 —Hercynian granodiorite; 9—Caledonian granite; 10-—Caledonian dacite porphyry;

11—Caledonian ultramafic rock; 12-—Discordant boundary; 13—Fault; 14—Gold deposit; 15—Shear zone.
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Fig. 2. Geological map of the Hanshan gold deposit.

1—Middle Ordovician basaltic andesitic volcanic rock; 2—Shear zone (basaltic —andesitic schist); 3—Middle

Ordovician limestone; 4—Diabase dike; 5—Gold ore vein and its serial number.
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Fig. 3. Mineral sequence in the Hanshan gold deposit.
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Table 1. Chemical composition of various rocks (ores) from the Hanshan gold deposit

i) LA 9 7 1) s fH GEW )
PEdt 4 'S | HSP-20 HSP-22 HSP-10 HSP-6 HSP-9 HS-1 H2-4-1 H2-3
SiO, 49. 80 49.72 55. 38 59. 68 61.91 59. 40 71. 05 55. 40
TiO, 1. 62 1.59 0.55 0. 65 1. 04 0.43 0.46
AlLO; 14. 83 15. 86 14. 90 17. 51 17. 88 25. 09 9.10 14. 32
Fe,0; 2.63 2.45 2. 99 4. 29 3.19 1.13 6. 82 0.92
FeO 7.85 7.87 3.29 3.75 3. 00 0.13 1.13 3.72
MnO 0. 20 0.19 0.16 0. 14 0.11 0. 04 0.10 0.21
MgO 7.26 6.12 2. 03 0. 97 0.93 0.59 0.59 2. 66
CaO 9.79 9.23 7.14 3.28 2.56 0.21 1.19 5.72
Na,0 2. 88 3. 36 1. 70 3.09 3.07 0. 37 0.23 0.27
K.O 1.22 0. 94 3. 95 3. 38 3.85 7.07 2. 33 4.04
P,0; 0.26 0.23 0.19 0. 24 0. 26 0.10 0.14 0.19
H,O* 1. 80 1. 92 2. 96 0.19 1. 80 3.90 1. 78 2. 48
CO, 0.47 0.42 5.38 1.32 0.85 0.14 0. 47 9.25
VG 0. 02 0. 03 0. 01 0.01 0.01 0. 44 5. 60 0.18
Ht 100. 63 99.93 100. 63 98.51 100. 07 99. 65 100. 96 99. 82
K,O/Na,O 0.42 0. 28 2. 32 1. 09 1.25 19.11 10.13 14. 96
Fe,03/FeO 0. 34 0. 31 1. 10 1. 14 1. 06 8. 69 6.03 0. 25
ﬁggﬂ %Eﬁﬁﬁéﬁﬁﬁ BB A 5= B S
FE it o 5 H2-4 H2-5 H2-1-2 H-1-5-1 HS-6 H2-1-1 HS8-3 H2-2
SiO, 53. 21 59. 37 74.10 59. 96 39. 98 84.91 87. 50 82. 88
TiO, 0. 54 0.47 0.35 0.56 0. 48 0. 35 0.16 0. 30
Al O 15. 89 14. 43 10. 90 14. 51 12. 88 7.22 4.52 8.18
Fe,0; 2.24 1. 84 5.55 5.28 9. 02 1.16 2.79 1. 90
FeO 3. 68 4. 08 0.16 1. 74 0.16 0.09 0.13 0.13
MnO 0.14 0.12 0. 04 0.16 0.03 0.03 0. 04 0. 04
MgO 2. 98 3.16 0. 32 1.19 0. 30 0.21 0.10 0.17
CaO 5. 60 4.27 0. 24 2.26 7.99 0. 68 0.11 0. 30
Na,0 0. 36 1. 97 0.18 0. 26 0.59 0. 09 0.07 0. 20
K,0O 4. 27 2. 89 2. 96 3. 89 4. 06 2.09 1.23 2.55
P,0; 0. 20 0.19 0.10 0. 20 0. 41 0.10 0. 20 0.12
H,O* 2. 54 2. 30 1. 64 2. 60 6. 06 1. 62 1.54 1.72
CO, 8. 49 4. 86 0. 09 3.11 0.19 0.19 0.14 0.14
e 0. 08 0. 04 4.25 4. 05 6. 88 0. 64 0. 45 0. 65
Ht 100. 22 99. 99 100. 88 99. 77 89. 03 99. 38 98. 98 99. 28
K,O/Na,Of 11.86 1.47 16. 44 14. 96 6. 88 23.22 17. 57 12. 75
Fe,03/FeO 0. 60 0.46 34. 69 3.03 56. 38 12. 89 21. 46 14. 62

Ve BRIAL [ ECAT R

DR T AR B, IR AL B B, ) B ORUEAE dh BB SR B A AR A N
B R R E R A ER L 2R i, B o A AR dh B0 0 28 A r i RR W] GR D 1A 1Y

By

SiO, & # 49. 8% /i 41, TiO, 1. 60 % 247, FeO it KT Fe,O,, MgO 7 & 4w . K,O/Na,O
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SiO, S L H s A W 5% ~12%, TiO, fl MgO K K7 tk, FeO 5 Fe,O, L %1,
Na,O/K,O0<1, e @ vE A4l 38, VR4l oy /b, AR RE R &

WAt TERRE (R2) N (72~79) X10 °, La/Yb WAH 5.26~5.73, Eu MIX &
%, 0Eu N 1.08~1.12, BRI A AR HEAL B (B 4) RIN VPR AER, b i s 8 1) 1 5K
ML AR, MBERE AR ZIRA REE BN, 2 E8mti e, P ER LR,
La/Yb LEAE M 18. 81~19. 90, 6Eu 0. 86~0. 95, BRKL L5 A1 A5 4k 8 =0 B 2= B A iR, Eu 1%
o (B,

%2 SRS EH W) REE 3R (109

Table 2. REE analyses of various rocks (ores) from the Hanshan gold deposit

g - L i A i - — O o R
fyw | iy I R T e T
B i 9 5| HSP-20 | HSP-22 | HSP-6 | HSP-9 | HSP-10 | HS-1 H2-1-2 H2-2 H2-3 Hz2-4 H2-5
La 11.79 13. 30 32. 38 31.24 26. 34 32.54 23.37 16.38 | 39.56 33.45| 38.19
Ce 22.70 25. 24 54.09 52. 90 44.12 56. 96 35.07 28.09 | 68.74 ‘ 59.97| 64.83
Pr 3.12 3. 36 6. 43 6.33 5.21 6.52 3.97 3.07 7.71 6.73| 7.21
Nd 13.71 14.55 22.72 22.67 19.10 21.95 12.53 10. 61 25. 80 2306 24. 38
Sm 3. 81 4. 10 4.21 4. 59 3.70 3. 90 2.21 2.02 5. 38 4.71) 4.79
Eu 1. 41 1. 40 1. 15 1. 14 1. 02 0.74 0.43 0.67 1. 25 1. 14 1.07
Gd 4.75 1. 69 3. 74 3. 86 4. 32 3.75 2,30 2.16 4. 82 4.01| 4.38
Th 0. 69 0.70 0.52 0. 57 0. 55 0.62 0. 30 0. 30 0.56 0.65| 0.61
Dy 4. 41 4. 57 3.02 3-43 2. 87 3.69 1.53 1.72 3. 38 3-29| 2.87
Ho 0.96 1. 10 0.62 0. 69 0.359 0. 85 0.29 0.38 0.73 0.72| 0.64
Er 2.62 2. 84 1. 87 2.07 1. 68 2. 46 1. 02 1. 05 2.11 2.10] 1.88
Tm 0. 35 0. 39 0. 27 0.24 0. 24 0. 37 0.14 0.12 0. 27 0.28] 0.25
Yb 2.24 2.32 1. 67 1. 57 1. 40 2.45 0.95 0.92 1.75 1. 81 1. 61
Lu 0.30 0. 35 0.21 0.20 0. 20 0.37 0.10 0.10 0.24 0.25) 0.19
it 72. 86 78.91 132.90 | 131.50 | 111.34 |137.17 84.21 67.59 |162.59 142.17(152. 90
La/Yb 5.26 5.73 19. 39 19. 90 18. 81 13. 28 24. 60 17.80 | 22.61 18. 48| 23.27
La/Sm 3. 09 3.24 7. 69 6. 81 7.12 8. 34 10. 57 8. 11 7.35 7.10) 7.97
oEu 1.12 1. 08 0.95 0. 88 0. 86 0. 64 0. 64 1. 08 0. 81 0.86| 0.77

P2 P (/R 7N U VAP B3 0 T 7 o ST
6.2 A AT A A BR AL 2

55— B OB AT 98 45 25 BEALAE AT 40 o0 T R BRtR Bt A7 96 48 = BESE L ALO,
KO IFFAE, HAES N 25.09% M 7.07% (£ 1), K,O0/Na,O WAHH 19. 11, Fe,0,/
FeO LAE N 8. 69, ZEH LA W0 [ A 19 K,O R EL4 =y, K,O/Na,O Lk 1. 47~14. 96, H
T AR B L T LA (AN 50 FE 1K Na,O 135 1. 97% , Fe,0,/FeO FLAEER —1FFE &K
F 140, HRWAAT 1, XaTfeth TAA D & — S eky s, 7 A M FuAes, 426
TR, AL, RIS R I K SIO0, & EH R, ALO, B, K,O/Na,O K
6.88~16. 44, W A1 HALFEE ARSE, I Fe,0,/FeO HLAHAR ML B35, HS-6 #F 5 & A 38 ki, 3L
I A 89. 03% . 2K V AE TG IR R AT ANTHE . B4 S IR A A R A =B B,
WA SIEAl, HTAEEERARRDT A%, Kk, KO f Na,O & &ML, & wit,
K,0/Na,O A 4 12. 75~23. 22,
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Fig. 4. Chondrite-normalized REE patterns of basaltic-andesitic rocks in the Hanshan gold deposit.

Sample number as for Table 2.
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Fig. 5. Chondrite-normalized REE patterns of altered volcanic rocks in the Hanshan gold deposit.
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Fig. 6. Chondrite-normalized REE patterns of gold ores in the Hanshan gold deposit.

7 WHie Mg

A6 A3 A& — A S 2 0 B AR Ay, AR L AR 28 VMS Cu-Zn 57 R A1 BE 8k 1L 5K
Sedex RUERA" R AHFAE CREM, 1955; FhgEHZ, 19097)1°) ) BARTEZ 4 BE R0 & HAT L
&AW DI, EIEWLZEHBIRIMME - DNEESSV IR, L, X — KR H—AH ik
WX, FESE b, aE R i T Il ST A BRI ST RS A, R b 5T I A R W SR b 5T A
BAT 1996 4F SCAHL T EWE 1L &0 K, AR 1997 4F 6 H AL T R A KA T 5 Bk
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M, T H XS AT PRWF SR B L ey, dR s by AR IL e X, WG P B )y Y K 4
WRIFAE R TR W w2, JFAGILAR G Y B o IS A 17 5, B 9077 BB IR il R 4+ A
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Q B, kS, AEWE, 1997, WA RISV RS RS, NI BOR



CRCE I B BRSO B DA R, MR B A 11

1993)t8o-180,

FEWEH IR RCT BN, 31X 5 004 1L Hh DX 5tk J ) s BE AW 4. B S IE 2 W
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Abstract

The Hanshan deposit is a recently discovered large size gold deposit in the western part
of the North Qilianshan Caledonian orogenic belt. It is controlled by a NWW-trending duc-
tile-brittle shear zone more than 10 km long and 200~600 m wide. The shear zone experi-
enced three stages of deformation, viz. , ductile deformation, brittle deformation during the
gold mineralization, and ductile deformation caused by gravity after the gold mineralization.

The host rock of the gold mineralization is mainly Ordovician basaltic andesite, which
has been altered into mylonite and mylonitic rocks of low greenschist facies. A total of 69 tec-
to-alteration zones have so far been found in the shear zone by geological survey and mapped
at 1 : 100,000 scale. These tecto-alteration zones are exclusively gold mineralized zones with
grades in excess of 0.5 g/t. The mineralized zones are from 50 meters to 1,000 meters long
and one to ten meters wide, trending N10°W or N10°E and dipping 50° to 70°. The average
grades of various ore zones vary from 0.5 g/t to 49 g/t. Quartz sericitization is strongly de-
veloped in the whole shear zone. but is much stronger in and surrounding the mineralized
zones. Carbonatization is less strongly developed, but can be frequently found.

Mineralization in the Hanshan gold deposit displays two episodes, 1. e. , endogenetic and
exogenetic episodes. The endogenetic episode comprises three stages of mineralization. Stage

I mineralization comprises auriferous sericite (quartz) sulfide stockworks developed in the
greenschist within the shear zones. Stage [ mineralization, consisting of auriferous mus-
covite quartz (carbonate) veins and stockworks, is frequently superimposed upon Stage 1
mineralization and responsible for gold mineralization in the deposit. Stage I mineralization
composed of auriferous sericite quartz veins and quartz-calcite veins is superimposed on the
previous mineralization-alteration zones. Geochemical study on the ores and altered rocks re-
veals that large quantities of silicon, alkaline components, CO,, LREE were brought into the
metallogenic system during mineralization and alteration. The primary mineralization is dated
to be (312.954+3.10) X10°a through measurement of sericite-quartz veins by K-Ar method,
which is coincident with the regional geological evolutionary history of the North Qilianshan
orogenic belt.

The Hanshan deposit is also the first yellow gossan type (or yellow weathering type)
gold deposit found in China. The oxidized ore zone occurs in the upper part from the surface
to 20~90 m downward. Qilian mountain, the northeastern margin of the Tibet plateau, has
been a region of arid climate since Tertiary. Gold originally contained in sulfides was leached

out and accumulated in the gossan. especially in the secondary enrichment zone.





