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Abstract: Western Qinling orogenic belt is one of the hot spots for orogenic and Carlin-type gold deposits explo-
ration in China, where a super large gold deposit called Liba has been found. After choosing the No. 6 ore belt of
Liba gold deposit as a case for systemically studying alteration mineral association, host rock alteration zoning
and gold mineralization features, the authors sum up the alteration zoning mode of this type of gold depos-
it. Typical concentric zonal structure can be distinguished clearly, which shows that three alteration zones from
inner to outer are pyritization silicification-sericitization zone, sericitization zone and chloritization zone. The al-
tered mineral assemblages in each zone are pyrite + sericite + quartz + arsenopyrite + muscovite + tourmalinite +
calcite, sericite + chlorite + quartz + pyrite + biotite and chlorite + biotite + sericite + pyrite respectively, and
corresponding to the three alteration zones which are Au enrichment zone, Au mineralization zone and no Au
mineralization zone. Migration of elements in alteration rock shows that alterations of wall rock and its zoning are
resulted by hydrothermal fluid and rock reaction; Au mineralization occurs accompanied with mineral alteration,
and mineralization of Au has a close relation to pyrite mineralization and disseminated silicatization.
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Fig 1 Regional geological map of the Liba gold deposit in
Li County, Gansu Province
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Fig. 2 Geological map of No. 6 ore belt of the Liba gold deposit in Li County, Gansu Province
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Table 1 Mineral characteristics of ores in the No.6 ore

belt of the Liba gold deposit

TYaK BB/ % B /mm
-¢30 2.13% 0.013 ~1.950
Be 0.03 0.037 ~0. 148
HEY 0.01 ¢
al=3g 0.142 0.016 3 ~0.052
B8y 0.17% 0.060 £
L3 4.35+ 0.001 £
HE&T REKET <0.5 0.05 ~0. 10
By 0.05+
y:3.. %3] 1.00 £ 0. 049 ~0. 096
HZA <0.03
AZE8RAZE 50.00 + 0.029 ~0.058
A% 4.4 0.096 ~0. 228
¥k 3.10 0. 064 ~0.076
BRa 1.30+ 0.009 +
ABRAEIE 0.39 2
Aty 2.21%
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Table 2 Comparison of the chemical composition between orebody and wall rock in the Liba gold deposit

wy/% w(Fe,0,) w(K,0)
& B REAE — -
$i0, TiO, ALO, Fe,0; Fe0 C€a0 MgO0 MnO K;0 NaO P,05 w(/Fe0) /w(Na,0)
9L -7 59.48 0.67 19.53 1.13 6.10 0.56 3.79 0.08 3.43 0.80 0.13 0.18 4.29
90L -6 57.32 0.74 19.89 2.02 545 1.01 4.8 0.10 3.64 1.20 0.13 0.37 3,03
9L-5 BEAME RESE 58.65 0.64 18.67 2.33 532 1.34 403 0.09 3.16 1.00 0.12 0.42 3.16
90L -4 54.02 0.67 18.82 3.03 4.54 2.91 4.44 0.13 3.58 0.60 0.15 0.67 5.97
iy 57.37 0.68 19.23 2.25 535 1.46 4.29 0.10 3.45 0.9 0.13 0.42 3.83
90L -3 56.44 0.58 18.56 6.21 1.30 0.67 3.95 0.08 470 0.20 0.13 4.78 23.50
goL-p RETH 61.53 0.40 19.89 4.25 0.91 0.34 1.61 0.08 4.66 0.15 0.08 4.67 31.10
bAx g R
90L -1 " 60.92 0.47 17.45 6.05 0.65 0.22 3.55 0.05 4.74 0.20 0.02 3.31 23.70
RTHE
74y 59.63 0.48 18.80 5.50 0.95 0.41 3.04 0.07 470 0.18 0.08 579 26. 10
90L -8 59.99 0.64 19.38 1.73 5.65 0.45 4.11 0.07 3.70 1.05 0.14  0.31 3.52
YL-9 MEHRE - 62.77 0.74 17.65 1.44 571 0.56 4.07 0.09 3.07 1.00 0.15 0.25 3.07
9L -10 KRTHHE 59.58 0.67 19.84 1.73 5.58 0.5 3.55 0.13 3.43 1.05 0.13 0.31 3.27
Ky 60.78 0.68 18.96 1.63 565 0.52 3.91 0.10 3.00 1.03 0.14 0.29 3.30
#: BRETEILE aEFRRUEPOHR; TH.
x3 FULY 6 BTHTA A RHXRBATES B (10,/10°°%)
Table 3 Au and relative trace elements in ores of No. 6 ore belt in the Liba gold deposit(10-¢)
RAEGE HRK Au Ag As Sb Bi Hg Cu Pb Zn
ErEE 10 <0.1  0.26 234.22 19.09 0.32 0.16 45.67 45.00 153.98
FiLES 54 0.1~1 0.83  1040.89 20.18 0.41 0.09 2.7 62.29 126. 40
80 1~3 1.48  1572.46 25.87 0.76 0. 10 45.66 94.46 136. 06
Btk 31 3~5 219 1612.40 40.28 0.35 0.10 212 189.31 142.51
17 >5 .30  1820.76 26.98 0.38 0.07 35.29 50.47 88.30
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Table 4 Charicteristics of wall rock alteration zoning of the Liba gold deposit

B B @/i;& ij éﬁ/i!;a %:)& Zimﬁﬂ”% ;Z%E :;fn :/S(ij
HHRATALH(L) Zigziﬁw 7555 35~20 <2 <1 ;:T&§Z&+ ?i:;m) 1~70 3.5700
BRBAH() i;gi" 70~5535~15 <5 <1 iif;::ﬁh BKE 0-~7 0.4100
SEALF(D) Zzgi‘;k 65~40 35~1520~15 5~1 Zzg”&m&* 3 10~20 0.026 0
REEET KBHEBEE 6535 35 ~15 15~10 20~ 12 Zig:zgit FRE 0.003 5

B3 ZNeymAREPRRAEE
Fig.3 Spotted structure of altered wall rock in the Liba gold deposit
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Table 5 Statistics of element contents in altered rocks in the Liba gold deposit

Baig BS% S0, TiO, A0, Fe,0; FeO Ca0 MgO MnO K,0 NaO PO
BHRATERE(D) 16 61.66 0.48 18.13 3.9 1.33 073 191 004 471 022 005
BRBAH(L) 4 5783 0.49 1636 312 318 0.96 333 005 391 0.4l 0. 14
FRaAH(D) 5 59.66 0.68 19.06 1.83 554 0.82 412 0.09 3.40 1.06 0.13
D, AMEEA 4 6159 0.54 1744 165 451 0.5 3.99 007 321 141 0.20

BB BE® Ar Ag As Sb Hg Cu Pb Zn Ni C Mn T C V Ba Sn
BB XALHI) 13 3570.0 0.81 1219 21.5 0.05 30.1 38.5 155.4 40.8 28.2 814 2698 115 115 464 65
BARBPAH(D) 6 3129 0.29 646 15.5 0.04 26.2 28.8 158.0 36.5 14.0 700 3501 110 110 463 50
gRAELH (D) 15 23.9 0.14 165 5.0 0.04 36.1 39.1 181.6 60.2 17.9 869 4626 129 126 462 80
D,Ib* RMEHA 4 6.3 0.10 32 23 0.05 63.8 31.3 179.2 42.1 16.2 918 4859 113 131 674 82

B SN XRF1500/1700, ICP-MS; FETRSREEM N%, HBTEIRIEMN K107, Au FRIBMEH 107,
%6 FHETEMTEHARAMEERASTER

Table 6 Migration of major and trace elements of the different alteration zones in the Liba gold deposit

BRE $i0, TiO, ALO; Fe;0; Fe0 Ca0 Mg0 MnO0 K,0 Ns,0O P05  Au Ag
HEEEAHE(I) 008 -0.07 0.78 2.63 -3.58 026 -234 -0.03 1.69 -1.34 -0.174009.16 0.80
HBuBUH () -4,14 -0.06 -1.19 162 -1.47 0.51 -~0.73 -0.02 0.77 -1.10 -0.07 337.89 0.21
gRa4H ) -1.53 011 129 0.14 0.82 0.25 0.10 0.02 0.15 -0.28 -0.06 13.98 0.03

AL E As Sb Hg Cu Pb  Zn Ni Co Mn Ti Cr v Ba Sn

ReBEEE# () 1335382160 0

BrEHED
KEaLHE ()

-37.91 8.10 ~-26.78 -1.46 13.50
676.65 14.55 -0.01-41.44-2.76 -23.36 -6.17 -2.42

105.62 2.14 -0.01-22.00 6.19 .91 14.37 1.35

-117.00 -2431.13 2.25 -18.00 -236.25 -19.13
-240.24 -1496.57-3.31 -23,14 -232.53 -35.27
-38.91 -185.03 12.71 -3.97 -168.35 -1.59
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Fig.4 Diagrams of major and trace elements migration in altered rocks of the No. 6 ore belt in the Liba Au deposit
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Fig.5 Migration of major and trace elements for the different alteration zones of the No. 6 ore belt in Liba Au deposit
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