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Fig. 1 Geological sketch map of the Shangmanggang gold ore district
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Fig. 2 Geological section map of the Shangmanggang gold deposit
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Fig. 3 Changes of major element (% ) and Au (pg/g) contents with depth (m) in the profile
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2.1 HEmEE

AWRHFRAEEN LKAk REY K RE
T AFRBREAT A&, LT RET 48
BB, SRAETT 00 H T 2R B . B LB 3 A%
HIKIEIRR 5 m (LRI LR, BMERRIBER xR
XEHN(2.0~1.5) mx0.1 mx0.05 m BYHAE M T
BB R AT T HRIF E S B TR | 454 -
B RBTHBRAEY ., K503 FHmLP

FHIR) AP A X N AR IR A, FEFR M4y ek, SRR
251 kgo b TE)T A RE B IND B BIRE T4
MARERGEL T REST XRE 19 MET REIAR
an s FER XSRS LU FEAT SR AE X 2 A LB B R
E3INBEREHM,

AT HSEZRTIT, EBEHE T
BEE 0. 149 mm, R G HEHRFF,

2.2 StAE

2.2.1 FELMHT

P F R IEA L EA . A ENETEN
EERE,HGRITERIAE2 $,
2.2.2 SFFRENMT

FREUAE D 3 HIRESS 50.0 mg, BT RZ A%
# Teflon HFHFHEZES, MA 1 mL HF #1 1 mL
HNOs, 2% % HF 190 CRIMA B MM 12 h, RS
B4, TIRIBHEMR L&, RERK, B&)E,

R1 [ERTELAEKLT BE HETHENSREFNESR (pe/e)

Table 1 Au content (g /g) of red clays, strata and altered and mineralized rocks, magmatic rocks in the Shangmanggang mining district

aeERt METERBET R 2 HRE
WE d (m) il ¥ 5 Au el Au HH Au ot Au
0.0~2.0 Rt S119  0.50 FHELFA 9.80 BEHARE 0.13 JE4iis  0.0367
2.0~11.7 I S118  0.56 EELEET kRA 234 YWFHABAZE 005 FLEMEEK 0.0347
2.0~11.7  HEHEH S117  0.93  EEfbA 212 ABEZRE 0.04 FAHIMEREE 0.0336
2.0~11.7 FHH# S116  0.65 HIRLMAFEKTAMEE 010 KEHZES 0.06
2.0~11.7  HEH SI15  0.45 REEH= S 0.10
11.7~13.8 4% - @&EH  S114  0.45 HABZE 0.01
13.8~19.2  EHH S113  50.00
13.8~19.2 ZRFMH S22 1.17
19.2~22.2 REREH Si11 1.43
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Table 2 Chemical compositions (% ) of red clays in the Shangmanggang red-clay type gold deposit in West Yunnan Province
e Si0: FeO Fe:0; ALO; Ca0 MgO TiO: MnO K:0 Na:0 H-0 R
S119 63.95 0.08 6.52 17.30  0.001 0. 60 0. 45 0.23 2.01 0. 10 7.53 98. 77
S118 70.23 0.07 5.73 15. 10 0.20 0.70 0.33 0.05 2.19 0.09 4. 46 99. 16
s117 64. 19 0.01 6.70 18. 47 0. 001 0.50 0.32 0.23 2,27 0.16 6.32 99. 17
S116 65. 47 0. 60 7.55 15. 37 0.38 0. 60 0.75 0.20 2. 64 0. 14 5.42 99. 12
S115 63.23 2.40 7.97 14. 53 0.42 0.61 0. 69 0.43 2.23 0.18 7.94 100. 63
S114 59.95 0.98 6.77 15.93 0. 41 0.69 0.74 0.17 2.23 0.20 9.90 97.97
S113 33. 45 0.95 19.09 23.73 0. 41 0.73 0. 80 0.058 5.48 0.10 13.9 98. 70
S112 63. 69 0.71 8.38 16. 08 0. 41 0.59 0.69 0.17 2.41 0.13 5.79 99.05
Si11 63. 66 0.53 9.17 15. 47 0.42 0.48 0.84 0.078 1. 83 0.20 6. 16 98. 84
AR 68.35 0.29 7.33 11. 20 1. 11 1.31 0.70 0. 01 2.25 0. 06 5.17 98. 45
HZE® 8.0l 0.64 0.89 1.33 29.22 17. 72 0.04 0. 06 0.17 0. 14 1.86 59. 82
HBE  76.64 0.18 2.79 12.95 0.15 0.45 0.55 0.02 2. 46 0. 16 3.13 99. 48

P ERFERBREH RS O EFEREN () WMESRN 7 RS EHE; 2) BRENETYFHA 1 45

aEEHE; (3) BEIBA NRNE A 8 1FHE M 19,

F 2 mL HNO;,5 mL H:0 25 F 50 mL ¥8RHE S, LA
Rh fEA 7, S B T g (ICP-MS) e i BT &
MBI EEME, THEERN £10%

3 S ELAEK AR EA TR
gl

STELA AR T HES B EHERA I E—
B (E 2) 454 - HFEH L L3RS 4 & BETE
1.00 pg/g AT, BEHWLUTHRYTLEEEHE
1.00 pg/g A b, HPRBAHE D EHEBER; BRR
BRSPS R ERN0.10 pg/g U
b, HRAMATHEMFRET APENEERT
2.00 pg/g; WEPEHWIEHBMTHLTLE
AT A, BEBMURN0.13 pg/g; HXFTTRI=
EEREPHEEREMREL,

4 FIURMBRILFFFHE

4.1 deaHtHiEPExEERDHHE

L1 fa ks + HE S Fe:05. ALO; 1 K20 + Na:O iy
BRI BNTHRA AR B IK, BIFER
EPIERAT EMNEE, 7L T FsEREIK;Si0. B
B 1S Fe:0;. ALO;. K:0 + Na:0 BT £ MK ;
TiO:. MgO + CaO W& B M B HEKEPE L BRI
HFEAK; MnO 1 & BIESE - MEFHEHTEE,
Ta) B A T 0 (PR 3 F0ER 2)

SHEAEAKTHEPHEETILEEERIAN
Kom—K ERRWRNEE (K 1B 3), £t
# ALO;. Fe:0; Fl K0 TELT B45 + HImi Atk 5
£ —H, % E5 Fe0, Fl ALO, F1 K,0 F i HAH %
t, BRTE&5a6 1 PR&ET HEHNAHEYD
X F;Si0. WAL HERIAE K5 S0 TEFR
BB B R, X /R R TEAL ok 30 2
—AAETRRH, X AHAEXT T E A A REAE AR
&, 4+ VEAR.

4.2 EETH EEMNE

WLk L Wik 50 X H 8 )2
T AL A A W e 2E B (3R 2) B HeE, AT LK
BN THEAE . tHX THB S, A K Sio: &
B 5B I%, ALO, . Fe,0, 1 MnO & BH# &, CaO.
MgO. Na;0 1 K.0 ZBEEF S ; SH=SHMEL,
A EK L R Si0, . ALO; 1 Fe.0; BR B 180 ; S/t
TEM, aetPEt&REBEL, S0,
MW e BT E; ALO;. Fe:0; F1 Mn0 % & &
Bm, ERBERBRT O ETEREFERD S
PSR ERM 2T ERAREmMR. HK, o
s RIFAENFHRB ST R FHAATE
WHLAER MR T SRR,

4.3 ﬂé*&i:tﬂ’qél:t‘rt

FEROAGHTREVNA LS (ERI) R
BA: 4 AR BAEL @K F I R &
1.6, AEHAWH KT 5, HHAER MO ERK T HE
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e R R, ORI R B R REYER
WEARREL A/ RFN LR TRESK—E
R LAY, RO Bk HIE 2 H T kLT
TAUYEA Si0./ ALOs LERBRIESR BB/ NN BEH
AR T 5, UL R+ Bk i SRR
AR, (NBRBAHRAERERANESHEEN . ALO/
Fe:0: HLEST T 2.0 ~4.3 Z[0], OO +HIHET
AR, RAGHEREABHATE ., Fe'* /Fe Hb
LS54 - TR FIE54E - TR IR F S At
=, 0. 161 F10. 338; fEBFHPI(S117) FiFRF
HrepEB(S113)1K, 24 0. 007 1 0. 055, TERE N LT BKE
T Fe?* /Fe** ELAE M AL U8B T SR FLH R
BUR RN T H AL A AL TR EAL A, B TRH
HWRIBRE P ACE A b HR, ekt
& EZ S PO R ER

B2, BREME Sio, F8K 33% ), ZrEH
Boes, 4 AL E SN, 40 A4 + 5 R AE E Sio,

RI FEHIBESNE

Table 3 Selected parameters of chemical compositions

HY HERERE AL ER Si0:/ALOs ALO;/Fe:0s Fe** /Fe**

S119  28.0 5.07 6.28 4.16 0.014
S118 25,5 6.37 7.91 4.13 0.012
S117 27.3 5.77 5.91 4.32 0.007
S116 22,5 5.51 7.24 319 0, 088
S115 21.3 5.55 7.40 2.86 0.338
S114 19.4 5.03 6. 40 3.69 0. 161
S113 6,52 1,58 2,40 1.95 0.055
S112 25,1 5.05 6.73 3.01 0. 094
S111 21.3 5.08 7.00 2.65 0. 064

o WIE A =Si0:/ (K:0 + Na;0 + Ca0 + Mg0) (EE/RH);
21 + 4 BB = Si0:/ (ALOs + Fex05) (BE/RH) o

HEE, EEFEASE, KEEEAUE, 4R
BEAK.
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HiGzh e, BE A Ti. Ze, Th 71 Al SR ETE
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A g o2 T B XA E E S Ti S B A
HxtEE, B TELE, MLZ T ENEMEER T
Zr Th /N, FTUAASGER Ti fE A BER FR 2 H
T RWE S (B 4)
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115 Ti WL ERBU Be , 765 A K B
AU R . XEFFERA, £ EE KA AR A
ST RS, BT TTE A RAETEL  EBIHLE
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% XRREFMTIRBEY WITEASIRE,
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RAOTEMTF EAELIARE . ZOKEHAE
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ST &%y FARssnERR,
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Fig. 4 Changes of trace elements/Ti in the red clay profile
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000]5c Cr Cs RbBa Th(z) Ta Sr Hf Zr o Yb) ~ WA 5. 68 -7. 89, B+ 1 SRARXT BB ,
W1 M2k F5%, 6Eu 7 0.553 ~0.681, Eu i R% W
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2o 12 e AR L TR R M8, KILRRYR
: o o, HERML, TREM L, BH LB, 5
:%( 0(22: © + MWB T+ BAH B, Eu FHX T, Ce HXTERE .

Sc Cr Cs RbBa Th U Ta Sr Hf Zr

B S5 Ikt (a) 32 (b) MmETLE (c)
b7 3 12 p o AL B B TR IR
Fig. 5 Diagrams of crust abundance-normalized trace elements

for red clays (a), strata (b) and altered and mineralized rocks (c)

HHR ARE RER EMLE (B 6), Lk
THH LTRSS ENML, SHKSY
GEEAMMEL, 5T TFHARTEN—
R, RN —KBEH L HENABIML, 57
X A5 XSMEH R AR AN A —H; Zaktr

X4 IERIEHIRETAERE MTTHLE HENMERENBLISR (neg/ ) RISESH

Table 4 Contents and charateristical parameters of REE in red clays, altered and mineralized rocks, strata and magmatic rocks

of the Shangmanggang red-clay-type gold deposit

¥e Haatkt La Ce Pr Nd Sm Eu Gd T Dy Ho Er Tm Yb Lu 3REE
S119 Kt 49.6 102 11.3 41.2 7.62 1.57 6.94 1.09 6.46 1.28 3.87 0.562 3.81 0.582 239
SI18  £fafi+ 39.6 76.7 9.17 341 6.59 1.44 6.13 0.970 5.77 1.18 3.44 0.508 3.49 0.513 190
SI17  afakit 47.8 98.5 10.9 39.6 7.70 1.62 7.31 1.09 6.69 1.37 3.98 0.608 4.06 0.583 232
S116  fafakit 42.3 90.6 9.71 352 7.13 1.42 6.14 0.950 5.62 1.13 3.32 0.510 3.39 0.520 208
S115 @t 44.2 94.3 9.8 36.1 6.8 1.19 556 0.850 5.42 1.00 3.06 0.470 3.09 0.490 212
S114  fIfafi+ 58.0 100 14.0 52.2 11.2 2.49 11.0 1.66 9.52 1.77 5.01 0.740 4.44 0.650 273
S113  faksi+ 46.3 83.8 9.46 32.6 4.69 0.880 3.96 0.620 4.02 0.780 2.79 0.420 2.92 0.450 194
S112 kit 42.2 88.9 9.49 344 6.55 1.30 591 0.890 538 1.06 3.42 0.530 3.12 0.460 204
SI st 42.9 88.6 9.55 35.0 6.78 1.28 526 0.880 S5.11 0.980 3.14 0.440 3.10 0.470 203
SI-2 EfLRTE 8.51 19.0 2.28 8.61 1.36 0.284 1.81 0.369 2.53 0.525 1.54 0.220 1.15 0.166 48.3
GLP-1 %%ﬁﬁbﬂt 31.2 69.6 7.99 33.6 6.72 0.993 592 0.883 5.33 1.11 3.25 0.447 3.00 0.414 170
MWB-3 EEfbiiZEs  9.36 19.0 2.07 7.23 0.976 0.168 0.68 0.141 1.05 0.247 0.713 0.123 0.833 0.110 42.7
MWB ?ﬁé%iﬁ 3.45 849 1.18 5.07 0.96 0.232 1.38 0.430 3.41 0.887 2.67 0.467 3.42 0.452 32.5
M2 BIEHESE 18.8 40.0 4.79 19.5 4.48 0.958 4.68 0.686 4.07 0.800 2.29 0.332 2.21 0.303 104
MB-1 g%i’ﬁﬂE‘E 4.01 831 0.985 3.91 0.573 0.116 0.755 0.106 0.697 0.142 0.389 0.051 0.312 0.023 20.4
M2-2 MAERLAZE 0.151 0.446 0.058 0.489 0.323 0.090 0.325 0.046 0.272 0.045 0.108 0.019 0.098 0.012 2.48
M2-3 KBRBEZE 1.01 2.21 0.264 0.977 0.190 0.049 0.232 0.033 0.175 0.044 0.104 0.016 0.074 0.014 5.40
M2-4 REEZE  0.529 1.09 0.125 0.528 0.162 0.037 0.147 0.018 0.120 0.021 0.054 0.010 0.049 0.006 2.89
M2-5 HBHEZ%E  0.184 0.322 0.042 0.199 0.044 0.020 0.049 0.010 0.067 0.012 0.028 0.004 0.022 0.004 1.01
FH-1 s 0.507 0.183 0.053 0.167 0.013 0.005 0.015 0.002 0.007 0.000 1 0.005 0.001 0.009 0.002 0.972
XS-7 (M) EMEHEIK 0.143 0.244 0.029 0.107 0.013 0.005 0.019 0.003 0.014 0.003 0.009 0.002 0.008 0.002 0.600
YSS-2 ZAMEBIARK 60.8 121 129 49.0 836 2.52 6.76 0.940 5.18 0.884 2.501 0.322 2.43 0.289 273

. HPE AR EHRITEE F RN E .
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Fig. 6 Chondrite-normalized REE patterns of red clays (a), strata (b), altered and mineralized rocks (c)

and magmatic rocks (d) in the Shangmanggang red-clay-type gold deposit
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Fig. 7 Changes of selected parameters in the red clay profile of the Shangmanggang gold deposit
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Geochemistry of element of the Shangmanggang red-clay-type gold deposit
in West Yunnan and the source of ore-forming materials

RAO Wen-bo'-2, GAO Zhen-min', YANG Zhu-sen'?, LUO Tai-yi',
LI Hong-yang"*, TAO Yan', PU Chuan-jie’

(1. State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sctences, Guiyang 550002,
China; 2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China; 3. Institute of Mineral Resources, Chinese
Geological Academy of Sciences, Beijing 100037, China; 4. Department of Resources and Environmental Engineering, Shijiazhuang
University of Economy, Shijiazhuang 050031, China; 5. Gold Administration Bureau of Yunnan Province, Kunming 650051, China)

Abstract: Geochemistry of major elements, trace elements and REEs in the red clays of the Shangmanggang
red-clay-type gold deposit in West Yunnan are researched in detail. The results show that ALO;, Fe:0s and K.O
migrated and precipitated together in the red clay profile, but change of SiO2 was in contrast with them. As a whole,
content of SiO: is high, desilication is incomplete, and degree of laterization is low, except for high degree of
laterization in eluvial zone. In contrast with strata and mineralized and altered rocks, red clays come from Mengga
Formation mudstone with laterization. Au, Hg, As, Sb, Cu, Pb, Zn and Mo are coextensive elements in the red
clay profile, and they are obviously enriched in the eluvial zone where laterization is complete. Patterns of
crust-normalized large-ion-lithophile elements for red clays are similar to those of both mineralized and altered rocks
and Mengga Formation. Patterns of chondrite-normalized REEs for red clays are also similar to those of both altered
and mineralized rocks and Mengga Formation. LREEs are enriched, and gold concentrated where REE fractionated
strongly. It is concluded that gold comes mainly from the mineralized and altered rocks, and the red clays come
mainly from Mengga Formation and the mineralized and altered rocks.

Key words: red-clay-type gold deposit; major element; trace element; REE; source of ore-forming materials;

Yunnan Province
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