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The genesis of siliceous rocks in the Changkeng gold silver deposit,
Guangdong Province
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Abstract: Composed mainly of secondary quartz ( 50% ~ 90% ) and pyrite and minor realgar, orpiment, barite,
illite as well as dickite, siliceous rocks are often characterized by typical hydrothermal metasomatic texture and
metasomatic relict texture, and typical tectonite structures such as bracciated structure, cataclastic structure,
porphyroclastic structure and small fissure and pore structures, with no sedimentary structures and textures.
Gold_bearing or silver_bearing siliceous rocks are produced by silicification during mineralization. U nder micro-
scope, the silicification consists of 3 stages in the gold_forming period and 1 stage in the silver_forming period.
REE compositions of the rocks show that ZREE is especially low in silver_bearing rocks, LREE is richer than
HREE in gold_bearing rocks, and MREE is rich in silver_bearing rocks. Therefore, the NASC normalized distrr
bution curves dip towards right in gold bearing rocks and upwards in silver_bearing rocks. In addition, the
curves show slight negative cerium anomaly and apparent negative europium anomaly or indistinet positive eu-
ropium anomaly, which differ from the curves of typical hydrothermal sedimentary cherts or sedimentary exhala
tion cherts with obvious negative cerium anomaly and positive europium anomaly. So the rocks should be typical
jasperoid, which, instead of being formed by hydrothermal sedimentation or sedimentary exhalation between

seaw ater and the surface of sediments, is a product of hydrothermal metasomatism.
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Fig.1 Geological map of the Changkeng gold_silver deposit ( after Du Jun® en et al., 1993)
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() —Quaternary; Tsx —Late Triassic Xiaoping Formation; C;z "~ —upper part of Early Carboniferous Zimengiao Formation: Cz" —lower part of

|‘1e||‘l}' Carboniferous Zimauqizul Formation; Cye —F,:u']_\' Carboniferous Ceshui Formation; Csh —|':ur|5' Carboniferous Si:-hengzi Formation; 1 —

stratigraphic boundary: 2 —unconformity; 3 —oxidized orebody; 4 —fault; 5 —attitude; 6 —location of the mining area; 7 —pool
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Fig. 2 Microphotos of siliceous rocks
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1 —Au_bearing jasperoid of metasomatic texture, which comprises lst_stage metasomatic cryptograined and micritic quartz and 2nd_stage fine_grained
quartz, and illite formed by alteration along fissures, CK_6(+ ): 2—Ag bearing jasperoid with metasomatic relict texture, inside which limestone
relict is surrounded by 1st_stage and 2nd_stage quartz, ZK_1902_3(+ ): 3 —Au_bearing jasperoid with metasomatic pseudoform texture, 2nd stage
fine_grained quartz replacing and filling barite, with the crystal form of barite preserved, CKZK_I(~- }: 4 —Jasperoid of cataclastic structure, in
which mieritic pyrite fills cracks, CK_28( - ): 5 —Brecciated structure of jasperoid, in which later stibnite_bearing calcite veins fill fissures betw een
breceias, CK_8(+ ): 6 —Jasperoid of brecciated structure, in which the eryptograined and fine_grained pyrite assembly fills fissures between brec
cias, and long prismatic iron pyrite is replaced by realgar, barite and illite, CK_10 (+ ); 7 —Relationship between 3 stages of quartz in Au_bearing

jasperoid, 2nd stage quartz replaces barite but preserves its erystal pesudoform texture, CKZK_I (+ ): 8 —Pyrite, sphalerite or galena bearing

quartz replacing earlier micritic or hypautomorphic prismatic quartz in Ag bearing jasperoid, ZK_3206_7 ( + )
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Table 1 Chemical composition of Au bearing siliceous rocks
preRs Si0, Ti02  ALO:  Fea03(t)  MnO M g0 Ca0 Na0 K,0 P,05 S Ba As
CKZK_1 73.74 0. 05 2.49 10. 97 0.01 0.10 0.22 0.04 0. 59 0.12 7.08 0. 0062 0.2210
CK_5 61.02 0.07 3.63 1.74 0.01 0.10 0.12 0.04 0.70 0.08 4.78 15.6300  0.3420
CK_10 53,46 0.09 2.82 2.81 0.01 0. 08 0.12 0.04 0. 66 0.07 10.38  0.0110  20.6700
CK_22 8§7.10  0.06 2.77 3.15 0.01 0.07 0.10 0.05 0. 62 0.05 1.55 0.6300  0.0839
CK_25 76.67  0.05 2. 64 6.16 0.01 0. 06 0. 08 0.04 0.57 0.08 4.17 1.9600  0.2426
CK_27 74.88  0.11 3.68 8.25 0.01 0.10 0. 08 0.04 0. 89 0.10 5.30 0. 0049 0.2823
CK_28 74.02 0.14 4. 81 6. 44 0.01 0.11 0.10 0.04 1.19 0.07 4. 64 1.1600 0.2197
CK_62 66. 58 0.09 3.54 2.74 0.05 0.16 12. 06 0.03 0. 86 0.07 1.59 0.007 4 0.1511
CK_72 52.47  0.06 2.78 1.65 0.07 0.13 21.84 0.03 0.61 0. 06 0.98 0.0055 0.1154
CK_73 88.32  0.13 4.75 1.52 0.01 0.70 0. 38 0.04 1.12 0.03 0.34 0.0190  0.8584
CK_84 49.92 0.21 4.41 9.94 0.08 0.14 13.8 0.07 0.98 0.17 7.69 0.0190 1.2669
CK_90 81.28 0.26 8. 11 1. 49 0.01 0.18 0. 48 0.05 1.76 0.04 1.22 0.0230 0.0195
SRR R TN = BRI oy (N TR ARV B R ey T S5 1T
£2 SWRERBW A RS w gl Go
Table 2 Chemical composition of Ag bearing siliceous rocks
Y Si0» Ti0O» ALO;  Fe05 FeO MnO Mg0 Cal Na 0 K>0 P20s S Ph Zn
ZK2403 4 88.40 0.014 1.15 0.09 1. 86 0.01 0.11 0.10 0.04 0.22 0.02 4.01 0.15 7.63
ZK3206_2 91.86 0.015 2.23 0. 60 2.48 0. 02 0.15 0.11 0. 06 0. 54 0.03 1.73 0. 32 1.39
ZK1001_3 86.02 0.005 1.09 0.23 2.19 0. 04 0.09 5.76 0.03 0.25 0.02 0. 80 0.10 0.28
ZK4401_2 59.44 0.003 0.62 0.18 1.29 0.12 0.18 22.15 0.04 0.08 0. 04 1.61 1. 85 1. 34
SRR R ST = BRI oy (e TR ARV QB R Ay RF S0 1T
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Table 3 REE composition of jasperoid and host rock in the Changkeng gold silver deposit
FE b & 4 La Ce Pr Nd Sm Eu  Gd Th Dy He Er Tm Yb Lu Y XREE #"{k
CKZEK_I 17.10 31.50 3.63 12.5 1.89 0.31 0.7 0.12 0.57 0.11 0.27 0.043 0.26 0.04 2.42 71.46
CK_5 16.80 38.50 11.20 14.30 2.35 0.34 1.75 0.30 0.80 0.16 0.38 0.06 0.31 0.048 2.05 89.34
CK_10 13.50 2300 2.74 9.02 1.37 0.24 0.75 0.13 0.56 0.11 0.33 0.05 0.30 0.047 2.43 54.58
CK_22 10.60 20.60 2.76 7.31 1.28 0.20 0.88 0.14 0.48 0.10 0.26 0.04 0.24 0.037 2.05 46.97
CK_25 13.50 2770 3.99 8.91 1.45 0.23 0.87 0.15 0.53 0.11 0.24 0.04 0.22 0.034 2.41 60.38
CK_27 12,70 24,60 2.66 8.51 1.41 0.24 0.78 0.13 0.44 0.10 0.25 0.04 0.24 0.037 2.10 54.24
CK_28 17.20 29.60 3.71 9.33 1.36 0.19 0.87 0.14 0.50 0.09 0.27 0.04 0.25 0.039 2.09 65.68
CK_62 15.60 27.80 2.92 10.60 1.71 0.33 1.26 0.20 1.08 0.20 0.50 0.08 0.46 0.071 4.52 67.33 4
CK_72 14.20 26.80 2.92 11.30 1.89 0.42 1.80 0.28 1.71 0.30 0.82 0.12 0.72 0.11 7.28 70.67 .
CK_73 12.30 21.30 2.34 7.90 1.21 0.23 0.77 0.11 0.67 0.16 0.42 0.06 0.35 0.054 6.67 54.54 :
CK_70 9.53 15.50 1.83 7.51 1.64 0.46 1.46 0.24 1.55 0.25 0.61 0.09 0.52 0.081 5.64 46.91 1k
CK_90 25.00 35.00 4.44 14.90 2.27 0.33 100 0.16 0.95 0.21 0.57 0.09 0.52 0.081 5.10 90.62
CKIA3 6.71 12,2 1.33 5.26 1.02 0.18 0.59 0.09 0.41 0.1 0.24 0.036 0.20 0.028 1.95 30.34
CKLD_I 14.2 31.6 3.01 10.6 1.93 0.21 0.59 0.09 0.47 0.1 0.21 0.032 0.17 0.024 1.39 64.62
CKLD_I5 9.27 18.6 1.85 7.27 1.31 0.15 0.49 0.08 0.52 0.11 0.25 0.037 0.20 0.034 1.63 41.801
CK_84 33.90 55.30 6.07 21.60 4.47 0.86 2.61 0.47 2.87 0.52 1.45 0.22 1.32 0.21 12.30144.17
CKk_92C 36.7 59.40 7.20 25.10 4.26 0.49 1.36 0.25 0.99 0.21 0.52 0.08 0.49 0.076 4.50 141.63
CK_103 37.00 59.60 6.81 22.70 4.54 0.79 4.53 0.80 5.82 1.16 3.16 0.43 2.58 0.40 32.70183.02
CKZK2403 4 0.51 104 0.15 0.77 0.19 0.032 0.25 0.045 0.27 0.056 0.079 0.012 0.055 0.01 0.35 3.819 41
CKZK3206_2 0.72 1.34 0.17 0.72 0.17 0.043 0.18 0.028 0.14 0.038 0.10 0.014 0.075 0.011 0.70 4.449 N
CKZK1001_3 0.71 1.29 0.15 0.60 0.18 0.035 0.21 0.034 0.20 0.04 0.078 0.011 0.069 0.01 0.44 4.057 y
CKZK4401_2 1.49 2.54 0.30 1.34 0.27 0.099 0.36 0.057 0.29 0.056 0.15 0.022 0.12 0.016 1.42 8.53 1
CKIA_G 12.40 24.7 2.37 9.64 1.68 0.26 0.95 0.14 0.83 0.19 0.52 0.057 0.30 0.04 3.90 57.98
CKIA_1l 15.40 30.2 3.58 11.7 2.09 0.27 1.25 0.22 1.32 0.20 0.50 0.054 0.27 0.04 3.99 71.08
CKIA_1I3 15.90 32.00 3.18 9.60 2.35 0.60 1.75 0.30 1.87 0.36 0.72 0.10 0.60 0.088 9.38 78.80
CK_48 8.06 14.60 2.01 6.55 1.64 0.26 1.12 0.20 1.33 0.29 0.54 0.08 0.45 0.064 8.50 45.69 [
CK_79 6.54 11.40 1.65 4.64 1.26 0.19 1.09 0.17 1.09 0.22 0.40 0.052 0.30 0.04 6.08 35.12
CK_80 5.41 10.10 1.10 3.8 1.24 0.28 1.51 0.27 1.78 0.37 0.83 0.12 0.70 0.10 11.10 38.77 4
CK_107 73.60 148.0 13.0 52.1 9.71 1.48 6.19 1.08 6.20 1.04 2.86 0.44 2.61 0.40 28.00346.71
DHS_TI 63.70 122.0 11.4 49.0 8.47 1.24 584 1.01 566 0.92 2.57 0.39 2.37 0.37 24.60299.54
DHS_T10 52.6 99.5 9.77 40.3 7.15 1.19 550 0.92 566 0.92 2.64 0.41 2.49 0.39 25.40254. 84
o PR B SRT S B TUIT AT AT LR ICP_AES( LR B4 6 B 1 R0 %) 40 BT DHST PR R A @RI KL .
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