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Primary superimposed halo features and deep ore—prospecting in the
Donggualin gold deposit, Yunnan Province
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(1. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China; 2. Geological Museum of
China, Beijing 100034, China; 3. China Gold Science and Technology Co., Ltd., Beijing 100176, China, 4. Zhenyuan Company of
Yunnan Gold Co., Ltd., Zhenyuan 666511, Yunnan, China)

Abstract: The Donggualin gold deposit is located in the Zhenyuan gold orefield of the Ailaoshan gold ore belt. Based on field
investigation, the authors figured out the prospecting criteria of trace elements by multivariate statistical methods and, in
combination with geochemical parameters information, counted out the axial zonation of the ore deposit, built the ideal zoning
model of the primary superimposed halos, constructed criteria for evaluating the ore potential in depth and clearly indicated the
orientation in search for deep orebodies. Some conclusions have been reached: (1)The ore—forming element Au is close to elements
Ni, Co, Cu, Mn, Sb, Sn, and the axial zonation of the ore deposit from top to bottom is As—Bi—Mn—Pb—Sb—B—Sn—Cu—Co—Hg—
Ni—Zn— Au— Ag—Mo. (2) The front halo elements and the rear halo elements are existent together, suggesting that the orebodies

extend in the deeper place; furthermore, deep ore prospecting should be carried out in the NE direction of the ore bodies. (3) Indexes
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such as (BxAsxHgxSb),/(MnxNixCoxSn ), can be used to predict the ore potentials in the deep portions of the orebodies.

Key words: zonation of primary halos; deep ore prospecting ; Donggualin gold deposit; Yunnan
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Fig.1 Sketch geological map of the Zhenyuan gold orefield

(modified after references [21-22])

DX H R AR 3G Ao A T S S, Fh 2
B A I B AR SU sl A B AR ST A4 e, T
PR SEIEAR A A MIIEH S, BN S AR R MR A
LGSO ) R R P T R B SO ) JE

AR,
2 BPRHLT

A TRMRGE BT PR (477 1 7 A% 52 2 AL 78 ) 3 A2 1
WAL U —22 5 W RUR B SR VT 2 S H: B BRIk
P 2SI Fp ), B b ALV — g A1) A
A" DX I DAL P8 1) 0 325, YR A0 2R P ) ) 3L B i
it , B ST AR IRAR Al

R AR R AR IR AR oty v, 2 e
JZEEA R RAR LG BUDS ) AR IR Rk

http://geochina.cgs.gov.cn H1E LT, 2016, 43(5)



1712 i &

b J 20164F

W H A~ e A L5 LB (DY) kR A =
M 5 < U T R I e SO Jo AR i R AR A B 2
FUL AR RSB (C) B E BRI R K
WY — AR I A IR B IR, o e 28 4 B2
AR RBEE AL KBS A KB AR T
4t EBH(CH) IS RD B o i TR AR A RE TR 4E 5
SRR PG BT, y) L R E A R 2,

PR VMRS AR BE SR £, A et —
IS VR AR, BT IRIREBRE S R 2
TR AR BT Ak, TR B A, A RT S5 A B
SEFLEM R R, X PHIIICA X LI AR 3
BURE, HP= RS0 R —3 5 A A UGB 7 A
R A IR AR RE RN 50%, A ALK BES A
AR A TR A RE A TAES, AR
T bt BT RLIR AhZEH B A PRy 250 (R BEIR R
SEkE) RR AR RTCHR S RS

RIS 1S S o] 2 LA 44 BB O
IR B, @28 =~ R R ER SR AL I B B, B2 42
BB RIRER LB B , R BT TLrE AL B BE s 8K
W FEAEQ QB

IR FE K 8.4 km, % 100~500 m, £ %
IRAFAE D R, 245 TWr A F16 . F17 fIF18, 4
W FAR S Hy ST SITANT SIIT = AN (R BE, LA SITH™ {4
FERUBLR R, S (R Z . SILE™ (R ST2
PRI, ST (AR i STT2 A M4 K

3 JFAEERFE T

TAEN B MR AW IRV R R R 402 (K] 2)
A 2 ST B 1A, BRAL=AFE 5L R [ 40 28351
TfT (%) STI2 , SN2 A 44 S B3, 3 o] 4345 7E 1723 m~
1713 m~1703 m =~ Bz, B B 2 8 m R — 4>

b, A F33 00, B TIEIAu Ag As S 15 Fh
JCE AT RE BT, DR T A T b s S i s
SEEG A SEAL, o, Au R TG KA R IRISO i
(AAN), As .Hg K H 2% (AFS), Sn B 2K
FH & B85 (ES), Ag . Bi.Co .Cu.Mn Mo . Ni.Pb,
Sb Fl Zn R FH A B TR S L (ICP-MS).,

31 B REETEAEHE

TG E Y1 VR B b AR P %) 25 R 5
5 TR A R RA A RHE, XHE TR0 A &
TR MR TR 514 4R TR Z M55

B FR , 0] T 0 B ) s R fb 2 bR
3.1 ABR AT

AT ST 28 P S (48 22 [l G R AR 1
— R Ik TEWIREE T W] RNZ O AN L
WotE (e Auw) (LR RE 5555, B 88 Au(5 Au i
KHTTER ) R AT R Z [ AR SR,

ASCH SPSS FAF A TAHOC B, WS R (3R 1)
ATUE W, Au S NI 2 B EHIEACKR, 5 Co,
Cu.Mn ,Sb 1 Sn A 5 & A, 5 He  Zn fA7E 1L
HRFR, HINNi Co I REAE] T 0.818,
fi15 Cu A X R B KT 0.6, )8 TH UM X
Horpr, Au NI SC R o B0, A OGS 3 0,631, 3%
B NifR AT BEJE Aut™fb R AI48 7R 7
32 ESHT

R Hr NFRBE BT, BRI S S e iR
(B 5 ) 43 KR B —Fh Z 505 7 ik . ARAEARAT]
1) 2[R & PR SR B O &, A — 2 R il |, O
REVIRE S S dEbr (2 ) RE R —DA N5
B SE R (VA P o 7 N [ O SR R R L

R VRS Hr o] LA T i Ao FIBR LT AL AR 2
HAE— R, TR ST 2R A AR sl G, FIIRLE ST 2R 1Y
WA &, KRBV LR A A0 bRk 55 1)
it RS ] STATISTICA Ui 73 B K 424 ok 55 i
AT T RA T (EI3),

F P& 3 AT, FRARLRE 7E 0.4 BfFT , JC R Kl 4 4 4

\ o FI5 J vz = 3 o TN
i \)‘ ) G WM ‘/
” 21]1 4 ¢! = d

[ D |mmrfs [ o7 ums [ B | zdz

[ Bu s xims
[+ Jmses RN T ERRET S R T

P12 A TObR B PR M5 157 14 (416 SCRIR[ 13118250
Fig.2 Sketch geological map of the Donggualin gold deposit
(modified after reference [13])

http://geochina.cgs.gov.cn H1E LT, 2016, 43(5)



434 5 5 JE I RIAE: « 23 2 TAR B B PR AR B JI SR A5 TR BT 1713
F1 ZMMHET KMETEHEXRHIER
Table 1 Correlation coefficient matrix of trace elements of the Donggualin gold deposit
Au Ag As B Bi Co Cu Hg Mn Mo Ni Pb Sb Sn Zn
Au 1.000
Ag -0.098  1.000
As 0.113  -0.195 1.000
B 0.042  0.080 -0.009 1.000
Bi 0.112 0255 -0.032 0498 1.000
Co 0367 -0.231 -0.117 0.023 -0.036 1.000
Cu 0219 0176 -0.147 -0.079 0.275 0.716 1.000
Hg -0.138 0367 -0.162 -0.235 -0.168 0.251 0.418 1.000
Mn 0238 -0.287 -0.001 -0.195 -0.038 0.492 0.495 0.048 1.000
Mo -0.087 0508 -0.183 -0.064 -0.035 -0.243 0.063 0.378 -0.270 1.000
Ni 0.631 -0.043 -0.152 -0.046 -0.165 0.818 0.664 0.278 0.315 0.022 1.000
Pb 0.002  0.003 0241 0.131 0.205 0.205 0.349 0.128 0.368 -0.129 0.086 1.000
Sb 0.238 -0.254 0.075 0.021 0.109 0.465 0.374 0.230 0.386  -0.188 0.344 0.397 1.000
Sn 0.162 -0.076 -0.023 0.192 0.192 0.630 0.430 0.116 0.184  -0.360 0.410 0.036 0.453 1.000
Zn -0.107 0518 -0.118 -0.071 -0.056 -0.203 0.050 0.695 -0.152 0614 -0.049 -0.001 -0.159 -0.145 1.000
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Fig.3 R type cluster hierarchical diagram of the indication elements in the Donggualin gold deposit
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Table 2 Factor loading of R type factor analysis with
orthogonal rotation in the Donggualin gold deposit

TTE F1 F2 F3 F4 F5
Au 0.192  -0.087 0.070 0910  0.100
Ag -0.100 0758 0323  -0.024 -0.128
0221 -0.196 -0.031 0.168  0.688
B -0.025 -0.091 0.811 0.036 —0.040
Bi 0.090 0057 0.87 -0.018 0.131
Co 0.878 -0.139 -0.060 0.291  -0.099
Cu 0.818 0274  0.095 0165  0.079
Hg 0434 0726  -0.273 -0.195 -0.009
Mn 0.581 -0.188 -0.242 0.068  0.369
Mo 0229 0799 -0.055 0130 —0.095
Ni 0.678 0090 -0.144 0.644 —0.153
Pb 0359 0078 0177 -0.151 0.764
Sb 0.656 -0.135 0.032 -0.012 0.334
Sn 0.703  -0219 0273 -0.016 —0.225
Zn -0.065 0862 —0.095 —0.092 0.007
FHEE 3639 2752 1.804  1.475  1.449
HETEN% 24259 18347 12027 9.833  9.659
B HET MR % 24259 42606 54.633 64.466 74125
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Table 3 Standardized linear metal quantity and zoning

indexes of the Donggualin gold deposit

FEL LR E AAEE D
8 /m 1723 1713 1703 1723 1713 1703
Au 94.7 27.6 162.6 0.022895 0.005793 0.02961
Ag 123.59 190.75  656.88 0.02988 0.040036 0.119618
As 536.1 298.43  110.56 0.129611 0.062637 0.020133
B 170.26  117.45  207.05 0.041163 0.024651 0.037704
Bi 290 140 250 0.070112 0.029384  0.045525
Co 128.6 154.9 143.4 0.031091 0.032512 0.026113
Cu 288 286.3 331.4 0.069629 0.060091 0.060348
Hg 44587 93042 83694 0107797 0195285  0.152407
Mn 660.54  581.46 42511 0159697 0.122042  0.077413
Mo 103 477 767 0.024902 0100117 0.139671
Ni 363 560 712 0.087762 0.117538 0.129656
Pb 241.3 1733 181.3 0.058338 0.036374  0.033015
Sb 448 507.8 283 0.108312 0.106581 0.051534
Sn 177 192 178 0.042793 0040299  0.032414
Zn 66.25 127.02 246.23 0.016017 0.02666 0.044839
> 4136.21 4764.43 5491.47
(BxAsxHgxSb)/
(M NixCoSn) 334 1.71 0.70

T, MW R J5 3 BT 4 2 B 5 X 2
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Table 4 Primary halo axial/vertical zoning sequences in the Donggualin gold deposit

TLE As B Cu Mn Pb Sb Sn
1723 m
ERHEEHG 8.50699  2.761564 3926126 2312511 3.371469 3370899  3.117967  2.382091
B
HEF As—Bi—Mn—Pb—Sb—B—Sn—Cu
JLE Co Hg
1713 m
FRHEEENG -0.19934 0.53026
B -
HF Co—Hg
TLE Au Mo Ni 7n
1703 m
EEEEY G 6.404585 6.991034 7.003908 2.580462 4.481292
B
HF Ni—Zn—Au—Ag—Mo

1723 m—1713 m—1703 m I @ B9 5 55 As—Bi—Mn—Pb—Sb—B—Sn—Cu—Co—Hg—Ni—Zn—Au—Ag—Mo
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Fig.4 Zonation map of primary geochemical haloes along No. 40 geological section(10°)

(107°) 47

http://geochina.cgs.gov.cn H1E LT, 2016, 43(5)



5543 % 55 5 1) JE I RIAE: « 23 2 TAR B B PR AR B JI SR A5 TR BT 1717
RS TRRESHSH(10°)
Table 5 Zoning parameters of elements (10°)

JhE Au Ag As B Bi Co Cu Hg Mn Mo Ni Pb Sb Sn Zn
FHE 0002043 0.1993 1992574 1458987 0.233 12199490 27.221 045787 537.18 19865 43.10582 19.16383 35.6505 1.763521 78.52964
PRAEEE  0.002645 02239 4013016 7468413 0.1237 7.902256 11.164 042338 29922 25435 30.28452 1147517 239219 0.499513 77.70409
Ca 0008233 0.6471 1001.861 295.267 0.4804 28004 49549 130463 113562 7.0735 103.6749 42.11416 83.4943 2762547 233.9378
2Ca 0016465 12942 2003.721 590.534 0.9608 56008 99.098 2.60926 227124 14.147 207.3497 84.22833 166.9886 5.525095 467.8756
4Ca 0.032931 25884 4007.442 1181.068 1.9216 112016 198.196 521852 454248 28.294 414.6994 168.4567 333.9772 11.05019 935.7513

R RESNRAELMMRET KREF RIS
Table 6 Primary halo elements at different levels in the
Donggualin gold deposit
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Fig.5 Ideal zoning model of the primary superimposed halos of the Donggualin gold deposit
(modified after reference [39])
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