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The Primary Halo Research of Zhaishang Gold Deposit in Gansu Province

HAO Di, SUN Biao, MENG Feirong

(Xi’an Center of Mineral Resources Survey, China Geological Survey, Xi'an 710100, Shaanxi, China)

Abstract: On the basis of geo-mathematic method and geochemical theories, this paper studied the
elements distribution and the primary halo of the Zhaishang ultra-large carlin-like type gold de-
posit. It was held that the anomalies of Au, As, Sb were related to ore-forming process of gold
and could be direct prospecting criteria for gold deposit. The front halo elements were Sb, As;
the near-ore halo elements were Au, Ag, Pb, Zn; the rear halo elements were W, Mo. Two ore
bodies of the ore veins in stage I mineralization superposed in different exploration lines and alti-
tudes. The ideal model of the primary superimposed halo of the northern No. 10 ore vein and the
southern No. 32 ore vein was built. In the No. 10 ore vein from the 2 650 m down to the 2 350 m,
the tail of ore body A was superposed upon the top of ore body B, even extending deep down in 2
350 m. In the middle of No. 32 ore vein from the 2 650 m down to the 2 300 m, ore body A and
B were superposed in the middle and the tail, extending to the bottom of the ore body in 2 350 m. Three

prospecting target areas were delineated depending on the primary halo prospecting principles.
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Distribution of main gold deposits of western Qinling mountains and simplified geologic map of Zhaishang gold deposit
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Tab.1 The sampling drills and middles

1 & & om
043 v B
108 100 92 84 76 79
1 ZK1084 2610 m ZK1008 2660 m ZK922 2680 m — — ZK766 2680m ZK79-1 2650 m
2 7ZK1086 2480 m ZK10010 2510 m ZK926 2550 m ZK848 2480 m ZK768 2520m ZK79-4 2550 m
3 ZK10808 2360 m ZK10012 2400 m ZK9208 2300 m ZK8410 2350 m ZK7610 2370 m ZK79-6 2350 m

ZKk79-6

(L] [N]2 [Z]s [@] ¢ [mn] s

1w ks2. K3 REEALE 4. 07 k4555 HiflwS
a. LA 100 K RFEPLE R b, BHH 79 LRFEAL B R
B2 BRGVIARREMLEREE
Fig. 2 Sketch map of exploration line profile
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TCER VLI A A REHERR 43 AT 0 R 1Y 705 R AE , E
AT H 0 T

Tl TC B AEAN R X3 AN [) 25 A S R 35 S (B 1Y)
TEIUR 5 5 1 SN B B Al (BRAL AT, 2008) . 23
WeAEZE 1 X 2008 ~2013 4Fjifi T8 44 4K W5 5
L AL A 32 A B 12 ) Z IR 4R
M EE AR 2 744 4, 5B Au & 55 T 300 X10° Ay
BiE 69 AT e R S EITE . I GAAR ah s 17
B ARSI X 3 B 45 2R A i R AL L B /M 5 B A
PEATIEAR AL BE 28 52 42 Bl Bk (55 KM 55, 2010) , o A B
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x2 TREREBHMETELERE

Tab. 2 Elements background values of the region and mining area

IJLE Au Ag As Sb Bi Cu Pb Zn w Mo FEER
KZ TR 2. 30 0.12 16. 00 4.10 0.70 27.10 32. 60 102. 00 2. 30 0. 40 —
X 3 3l )22 2 1. 62 — 35.2 0.75 — 34 44 132 — — 479
X )28 6. 84 - 16. 41 43. 89 1.17 62.6 223 59 — — 13
b 4= 41. 28 0.25 40. 05 5.74 0.42 18.08 17. 20 42.08 16. 20 0.83 4

b Fl 1. 64 0. 09 20. 06 4. 60 0. 32 18.72 25. 32 61.70 10. 05 0. 90 1834
bW sk 120. 88 0.35 125. 49 17. 85 0.31 16. 80 141. 33 201. 48 13. 97 0.97 152
W A 1.88 0.07 8. 86 7.29 0.35 23. 87 15. 63 77.79 9.35 0. 50 842
MUYk 77,61 0.18 95. 75 13.83 0.33 22.76 24. 48 67. 80 9.73 0.93 36

WXL 1.71 0.08 16. 01 5.56 0.33 20. 57 22. 66 67. 42 9.98 0. 81 2 744

TE:Au FH 1077 HABIT R & R 1070510 1:20 T IRE R K R UIBI I 4 ;2. XU4EIT. 200153, PREIEL.2004



92 hode b B

NORTHWESTERN GEOLOGY

2021 4

Xt HEE AL kS EL A A RE R B As 7E
Wk S R U As TR 5% L X &0 1k
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WIKE B MEST Y. 05 Hb 26 T UL RE 6 5 S 1k A
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D25 R 5 AR I X S T AR K h UL TE &
EAK, W CuZn RS BT EES 5
A E AL B s B CulZn JUER A 56 (2
H{,2010) 7 97 fif A1 ik b R B 0 AR AT L B
Z e AR FHTE i 5 4R - LA A0 A5 8 B 0k
Mo W ST R IR W kb & A W 4. Mo JCE F i~
LA 0 ko & AR BE . Mo ST R DA i IRl 4
g 7 Xtk A9,

R Sl R E W RBUK 2% . A
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(R ME — A o R 2 25, 1989) o J3 Brak hy it B {3
AR BT %€ b 4B IR B Hb BT SE bR, AT AR . i
— R IX A U R B B R TR GR 3. U
o BEAE (B i/ FELED KT 1 R badE 0 Bk (B TR 7
WA MN:Au.Ag.As.Sb.Pb.Zn Mo W, %{H %
B, A48 5 R BCE F T XF L B AR I 8 R A ) s 41
BRI B L B R B KR H A O 25 S R (CF
XAR.2007), W FE 3 ATHI, Au.Ag.As.Sb.Pb.Zn
RO AR S, WL Mo B REER B2 KL i Cu, Bi
AR S5 R BN T 4020 AEW KA [R50 00 19 7 i 25 5
N GG Bk CoBi FERI S S50 kb ry & &2 R
WH /N, AT RE TR 43l FEAE AN B 5 L 53k U 4% 8
JTCERMENTERITRIE—DIR .

k3 REEHEER

Tab.3 Measures of dispersion of elements

JLE Au Ag As Sb Cu Pb Zn A Mo
¥iE 112.59 0. 32 119.79 17.08 17. 94 118. 96 175. 88 13. 16 0.97
i 2% 127. 42 0.52 140. 34 28. 92 6.52 230. 16 582. 64 9.68 0. 39
A 65. 84 3.95 7.48 3.07 0.87 5.25 2.61 1.32 1.19
AR AR 113.17 165. 95 117.15 169. 32 36. 31 193. 48 331.27 73.58 40. 34

HAARRBC V =UrifEfR2 SD / S {H Mean) X 100%,

4 e s oA

SRR GEAE 23 ) b R A BEBLE A7 6 45 4 M 0 b
JRER G, A e T B R e R B 2 e gt Uy
SR A5 %5 .1982) . 143 2 3 3 WF 5T
B 2 IE] 0 R DG s L AR B o A Vg o A B B
rh R 3 A G AR R B R (B R 4G 4L 20055 5K
fE45,2012) , R BYE 50 B8 FH T 4248 AL - 808
A Z RGBT BT R WAL Gk R 0] iF
—HHTHRR S AFEICR TR E RS
B =4 ) DG B G R 75 4, 20085 X1 I 34 45, 20104
X 54 ,2012) . 25 SPSS #4147 K+ 41
M BRBURRIEME KT 1 0 £ T (Ap =0. 991) , 15 5]
2 20 KT R A OC R B (K 43R 5) BE B A R
ST 2 (R 6. T I R T 22 Té % 1E 28 I i (3R
8).

R4 W0STHRTEREXREE

Tab. 4 Correlation coefficients of metal elements of 10" ore vein

HiH  Au Ag As Sb Pb 7n w Mo

Au  1.00

Ag  0.34 1.00

As  0.69 0.46 1.00

Sb 0.28 0.56 0.31 1.00

Pb  0.26 0.87 0.43 0.54 1.00

Zn  0.12 0.42 0.29 0.23 0.49 1.00

W 0.07 0.03 0.19 0.08 0.09 0.12 1.00

Mo 0.07 0.00 —0.03—0.02 0.05 0.14 —0.01 1. 00

10 5 ik . 32 5 ik B #F i 8043 0 S 152 44 F 36
PF BEBUE AR B 0= 5%, 2 i A 56 2 Bl 78 % 3K
B2 2540 kB it FEAH OC R B o 4351 R 0.19 F 0. 32
(FEK M5, 20100, 10 @ kb5 Au 2 1E M ¢
(r=0.1DMICEH Ag.As.Sb.Pb;32 54" kb 5
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Au B IEME(r=0.32) I EA Ag.As.Sb, Mo;
Hrh Ag As . Sb =R JCHRTE 2 X0 kb5 Au
EAOG XS TT R A G 7% AT UIEAR KRR R
BG4k, T As 7 2 507 Bk 35 Au 558 IEAH
K H5ET X REED,

x5 RESTBRTEHEXRHE

Tab.5 Correlation coefficients of metal elements of 32™ore vein

i H Au Ag As Sb Pb 7n w Mo

Au  1.00

Ag 0.39 1.00

As  0.84 0.44 1.00

Sh 0.47 0.66 0.50 1.00

Pb —0.01 0.48 0.01 0.22 1.00

Zn —0.28 0.47 —0.23 0.24 0.53 1.00

W 0.21 0.28 0.26 0.20 0.08 0.05 1.00

Mo 0.59 0.03 0.44 0.22 0.13 —0.18—0.15 1. 00

6.3 7 .2 480 KMO B & 45 5
0.704 1 0. 671, Bartlett’ s ¥ 4 ¢ sig. /T 0. 05,
WEHATHF . ERF A5 BE 10 585
kot R AZ #1980, 11% .32 54 ik 78. 01 %6 iy Hb Bk
o2 5 B v DO O A & T IR AR o 4 R 4 1Y
fF R W ITT R M BRI AR AR, 455 2 E &0 K
WP RHAE 5 B A N R F1 R 2 H 7 8h7 Ag.
Sb.Pb.Zn QR M A W AL 0 1L 5 L2, %k
SUIRKE K& R0 BT T8 N

PSR, 0 4 bR WO T 5 N
W KRB AR A TR S IR B Bk (il &R
L ,2010b) . AgEFZ ML Nl 5 Pb.Zn T &
Ko 2 ) G B L AR R Ag e B IR W s, ]
5 Pb.Zn JL[FHEA 0 g TR . K, Fl
F N T 0] DU R R £ 4 R AR Ak W - B T A

F2 I b+, Au - As A 5K R EFM
B2 -RARA & 0 1 MR R AR, R 2 K R & 0 R,
ARAT UL 4 K G AR 4 I 4 10 2 R I EAF AR IR
R (Hofstra, et al. ,2000), H:tf 4 0] L) — M B T+
A B B R 04 45 R R T A 4 () KA
%5,2010b) . UL, F2 A7 AT LA R A 3088w )
R R A E B

F3.F4 I+ F 28 fm 50 518 Mo il W, W J&
FH = ERIITE ERITE, AR PRI
SRELH SR ENME LA BUR ALY . R -28 KA
BMET IR, Auls W kA 5] & 4 1 1 IR 55 ) A1
MY FE LR A AT LI IR 4 kR
7 R T AR A L A T A RN A B Ak A 40 ik
HL.W.Sb.Au ¥ LR Z R 4 AW b ik — g iE A
PO ERIL AR R KA TR e A IE R VT TE R &
(X R Z4,2010b), Mo JB B8t 2 At T
BRI AR E SR B AR B R AR AL
AR TR L WP Fe' ' (AP ik A4 Bt
W RE T

F6 0SHKERBEBRBBIFTER(%)

Tab. 6 Total variance explained of 10" ore vein (%)

" LR GLRR (N PBOE Mg A e 5 REE A
J T
At FEEFE BEESH At FEESE BERESH At FEASE  BEESL
1 3.189 39. 86 39. 86 3.189 39. 860 39. 86 2.597 32. 468 32. 468
2 1.178 14.728 54. 588 1.178 14.728 54.588 1.701 21. 269 53.737
3 1.051 13.132 67.72 1.051 13.132 67.72 1.067 13.335 67.071
4 0.991 12. 393 80.113 0. 991 12. 393 80.113 1.043 13.042 80.113
5 0. 724 9. 055 89.168 BURE L5 1 KMO JE & 0. 704
—— : KMO #Fi1
6 0.478 5.978 95. 146 Bartlett’s BRI B #6 3 SE Ly 459. 352
Bartlett
7 0. 264 3. 306 98. 452 df 28
’ Ky 3
8 0.124 1.548 100 Sig. 0

IE:KMO=BB/(AA+BB) . AA. T A 48 5 13 W1 A fii A O 22 8080 - J7 5 BB, BT A 748 5k 0 T T 1980 A 56 28 09 F 07 05 KMLO i i 2
T 1, FER AR B (A B0 A OC AR PR B , A AR B BGE A H T AT



94 Piodb b R

NORTHWESTERN GEOLOGY

2021 4

KT NSHERBEBBEFER (%)

Tab. 7 Total variance explained of of 32™ore vein( %)

o W) R FEAE (B PWCT T A R CTEIE N
it FEASL BRBASL Gt FEESI BRESI &it FEESL BBESN
1 3.033 37.917 37.917 3.033 37.917 37.917 2.820 35. 252 35. 252
2 2.074 25.922 63. 84 2.074 25.922 63. 84 2.153 26.913 62.165
3 1.133 14.165 78.005 1.133 14.165 78.005 1. 267 15. 840 78.005
4 0.701 8.763 86. 768
5 0. 408 5.094 91. 862 BUORE SR KMO 0.671
— X KMO fil
6 0. 331 4.138 96. 000 Bartlett”s BRIE & K 56 iR (e Sy 129. 092
Bartlett
7 0.191 2. 389 98. 389 df 28
) A6 56
8 0.129 1.611 100 Sig. 0
8 MAFERBRELTEFHR
Tab. 8 Varimax rotation orthogonal factors of elements in rock samples
5
i H
1 2 3 4 5 6 7
Au 0.13 0.93 0. 06 —0.03 0. 94 —0. 06 0.07
Ag 0. 89 0.25 —0.02 —0.05 0.42 0.72 0. 35
As 0. 32 0. 83 —0.02 0.17 0. 90 —0.02 0. 20
Sb 0. 69 0.21 —0.15 —0.02 0. 59 0.49 0. 24
Pb 0.91 0. 16 0. 05 0. 04 0. 04 0. 81 —0.13
Zn 0.62 —0.02 0. 37 0. 26 —0.28 0. 85 0. 06
w 0.02 0.09 —0.03 0.97 0.17 0. 04 0. 85
Mo —0.02 0. 04 0.95 —0.05 0.70 —0.001 —0.55

T Wi oy 4 a

T % W43 S b

F5 54k A F F 288 Au,As.Sb, Mo, & fif
W MBI L &0 mEMNE ST W, M Sb
5 Au UIZRZ R % &9 0 I8 K IL R 5% . A I R B
fife B S R - A BB BE. F6 5 F1
T e Z M ACE AT b5 B N T R
WL & BB AT AR E E B, F7
5 F4 MR 45 A M T 507 R SEFR N W i
A ()5 Au BE%YIHISE , t B phsr M R %
4:,2010b), R4 Au.Sb.W #E &£ T 40 A . i
RAEBE T MR —FE ARSI A5
N HESH T 5E% 1E T 7E B Ak 9 — 0 9% ik 24 B
PR E AR SRS, Au & B R m WA W
HA—EREE.

R i3] T 2 40 kil Au T EH T
BRI,

10 59 ik Au=0.93F2+0.13F1 — 0. 05F4
—0. 02F3;

32 5k Au=0.94F540. 07F7—0. 06F6,

ATLLE .2 50 Mk a0 b 5 a2 im0, 3402 3
B2 As TR N FEHAA WK FEm; F2.F5 5
Y - - AR EMBEMA.FLUF 524
JEEALY) - A SRR AR B & X A
230 Z Wy Bew Ak il = R AE AR R S R 4 Ak
BLAZ K 2 W L B AR S e s st Ak L DL IR 0T
2 W.Mo h FEE ML R WY F3.F4.F7 K+ 1%
NS ERAE A W B i AR L (HZE BT X bR T
A A R B AR 1525 J7 .1 507 i i A A
W AE 3 ke S5 FE A TG B AR IR O R 4R 3 R
558 VE AT OG0 B H2 0E U5 44 1 A 500 A kb 2R
JETT BE 2 IR B AR I AL I R ) R R
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5 Rl 1) 37 P 4

T IR D A b BR Ak 2 2 1 20 RRAE AT B T
W JE B DA B i TG 2R R A R R e Y A RS AR
R R, 0 E L BR Ak 2 R A R R
Ji A 2 3 e ) 5 S AT B L N A Bl T A
R R E L 43 A 880 A 05 T X R A 7 S 0 A
DX L HL A AR 1) F8 R RN S M (2 A
1999 A Fy 45, 2011) . ZE 3 R FIA% HL X R 7 48
e == R R s~ & RO R N i R
KB fe 80, M5 ARG A2 A B L R g8 o A JE o B
TR A B e 91 (3 9) . Hrh A Al SR AR T K
SR R ) N b A Y- 3 S A NPTV S [ R
AR KR TT LUk S T L (P BO TR W AR W
555 210 S T A% GE A b g B SR T O
AR CE B 4. 2007)

®9 RAERHESEFIXR

Tab. 9 Primary halo axial zoning sequences

Wk pixiggdl
108 Zn-As-Pb-Sb,Ag,Au-W - Mo
100 Ag-As,Au,W -Sb-Pb-Mo-Zn
92 W~ As~Zn,Mo,Au—Pb~-Ag-Sh 107 5 ik
84 As-Sb-Au-Ag-Pb-Zn-Mo,W
76 W - Zn - As,Ag - Sb-Pb - Au,Mo
79 Zn—Ag-Sb,As— Mo~ Au-Pb,W 327 ik

w4 A I A = Al 1) (3R D) 43 81, A 1
F|FR:B-1-As-Hg-F-Sb-Ba(jij%4)-Pb-
Ag—Au—-Zn-Cu(irW %#)- W -Bi— Mo - Mn - Ni
~Cd-Co-V-Ti(BE) (FH%, 1999 ., &0 IKZ
Z WK 2 By B s V8 T 52 e, A8 i e A=
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