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Integrated prospecting model of Jiuzhanggou gold deposit in Songxian County,
Henan Province

XIE Yan-jun, CAO Jie, LI Shui-ping, ZHANG Ai-ling, FENG Pan, SONG Yong-li
Henan No. 2 Institute of Geological and Mineral Resources Survey Co., Lid., Zhengzhou 450001, China

Abstract: Based on the multi-source prospecting information of geology, geophysics, and geochemistry on Jiuzhanggou
gold deposit of structural altered rock type in Songxian County, Henan Province, this study comprehensively
summarizes the integrated prospecting process and exploration model as follows: Screening the prospecting prospective
areas by regional gravity and magnetic survey anomaly; Selecting the prospecting targets through the anomaly of
1:50 000 stream sediment survey; Finding the fault belts related to gold mineralization with the 1:10 000 specific
geological mapping, further determining the prospecting target areas; Determining the ore-bearing potential of faults
based on the anomaly of 1:10 000 soil geochemical survey to narrow down the target areas; Locating the F1 structural
mineralized zone according to trace element peak position in primary halo profile; Applying high-power induced
polarization (IP) sounding and EH-4 dual-source magnetotelluric (MT) sounding to identify deep structural alteration
zone and orebody extension characteristics, with both methods complementing and verifying each other for positioning
and prediction of deep prospecting targets.
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Fig. 1 Geological map of Jiuzhanggou area in SongXian County, Henan Province

(Modified from Reference [15])

1—55 DU & (Quaternary ) ; 2—#iIF & (Neogene) ; 3—7i7 i 2 (Paleogene ) ; 4—1K 3k %2 J§ 5 [l 41 (Changchengian Longjiayuan fm.); 5—1K 3 % &5 i 41
(Changchengian Gaoshanhe fm.); 6—13 &R & 41 2 ( Changchengian Majiahe fm.); 7—K 38 &R XS E P4 (Changchengian Jidanping fm.); 8—1K&I R
11141 ( Changchengian Xushan fm.); 9— K FRAEHE(Archean Taihua gr.); 10— [ A5~ 55 (Early Cretaceous quartz monzonite); 11— 1%
=KWK (Early Cretaceous monzogranite ); 12— B 2 IEK K% (Early Cretaceous biotite syenite granite); 13—k — K ¥ K5
(Late Jurassic monzogranite); 14— =& 1F K % (Late Triassic syenite); 15—#7 K i 184 # N K5 (Neoarchean quartz diorite); 16—#r Kt K
A5 # (Neoarchean monzogranite); 17—HiJJi 2k (geological boundary); 18— A4 H 4k (unconformity ) ; 19—WiZd (fault) ; 20— W72 K 774K (reverse
fault and occurrence); 21—I1EWi/Z K"tk (normal fault and occurrence); 22— JBKER Ik (gneissic schistosity); 23—H1JZ "}k (stratigraphic occurrence ) ;
24— R (Au deposit) ; 25— R (Mo deposit) ; 26— 55 X {7 & (study area)
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Fig. 4 Wall rock alteration zoning maps of 300-meter level of Jiuzhanggou gold deposit along exploratory line No. 05
(Modified from Reference [9])
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Table 1 Eigenvalues of soil geochemical anomaly in F1 tectonic alteration zone

SRR
PIES EETE A FRAfER 2% GEAL S TR

S i ki
Au 363 5.690 4.298 3.0 6.0 6.01~12.0 12.0~24.0 >24.0
Ag 369 0.140 0.074 0.10 0.20 0.2~0.4 0.4~0.8 >0.8
Cu 358 27.620 9.366 25.0 45.0 45~90 90~180 >18.0
Pb 330 44.959 23574 40.0 90.0 90~180 180~360 >360
Co 397 12.390 3.679 14.0 20.0 20~40 40~80 >80
Ni 398 21.253 8.928 20.0 40.0 40~80 80~160 >160
As 393 11.890 5.146 12.0 20.0 20~40 40~80 >80
Bi 383 0.393 0.128 0.4 07 0.7~1.4 1.4~-2.8 >2.8
Hg 389 0.055 0.030 0.03 0.07 0.07~0.14 0.14~0.28 >0.28
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Fig. 6 Anomaly characteristics of trace elements in H1 cross section of Jiuzhanggou gold deposit

1—3% 75 (dacite ) ; 2—WFZ47 (cataclastic rock ) ; 3—HEILIRAR 2 (silicified rock ) ; 4—HE3E AT (tectonic alteration zone )
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Table 2 Correlation coefficients of primary halo elements in M1 ore-bearing structural zone

JTE Au Hg Co Cu Mo Ni Pb Sh \Y, W Zn Ag As Bi
Au 1.00

Hg 0.80 1.00

Co 0.35 0.29 1.00

Cu 0.05 0.35 0.04 1.00

Mo -0.15 0.13 -0.07 0.48 1.00

Ni -029  -0.08 0.18 0.24 0.25 1.00

Pb 0.54 0.74 0.27 0.63 0.33 0.15 1.00

Sb 0.42 0.68 0.24 0.57 0.32 0.29 0.75 1.00

\% 0.45 0.62 0.32 0.48 0.26 0.26 0.64 0.65 1.00

w 0.33 0.52 0.32 0.30 0.22 0.27 0.60 0.76 0.57 1.00

Zn 0.58 0.73 0.41 0.40 0.10 0.14 0.77 0.65 0.55 0.56 1.00

Ag 0.73 0.83 0.25 0.58 0.29 0.00 0.86 0.71 0.65 0.52 0.74 1.00

As 0.17 0.35 0.27 0.31 0.27 0.22 0.35 0.4 0.62 0.32 0.27 0.30 1.00

Bi -0.27 0.04 -0.12 0.65 0.70 0.31 0.30 0.29 0.26 0.11 -0.01 0.25 0.20 1.00

TE FEAR ST n=103 , R E 4 A BT R IE IR B O B0 .
x3I ATATRERETEETSE
Table 3 Background values of trace elements in Jiuzhanggou gold field
JTE Au Hg Co Cu Mo Ni Pb Sh \Y, W Zn Ag As Bi
HaE 205 25.77 4.62 216 3.86 291 204 0.22 103 34.3 237 2.32 12.4 6.23

SR Au Hg K 107, HAITEE Hy 10,
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Table 4 Zoning indexes and variation (gradient) calculation of elements in M1 ore-bearing structural zone

WiH =f&m Au Hg Co Cu Mo Ni Pb Sh \Y W Zn Ag As Bi
HiZ 00008 0.0001 0.0000 0.0437* 05072 0.0646 0.0292 0.0105 0.0384 0.1097 0.0035 0.0250 0..0203 0.1468*
380 0.0000 0.0017 0.2058* 0.0240 0.2036 0.0864* 0.0005 0.0121 0.0405 0.3506* 0.0347 0.0000 0.0281 0.0120
300 0.4549* 0.0247* 0.0429 0.0000 0.0000 0.0000 0.0336 0.0429* 0.0237 0.0000 0.0000 0.3149 0.0625* 0.0000

sy 260 01498 00053 01527 00039 00565 00087 0.1108* 00109 00800% 00822 00199 02827 00289 00077

i 220 00488 0.0015 0.0971 00125 0.3721 0.0063 0.0236 0.0050 0.0214 0.0819 00175 02871 00119 0.0132
180 0.0683 0.0074 0.0638 0.0066 0.6222* 0.0040 0.0401 0.0052 0.0283 0.0430 0.0106 0.0823 0.0077 0.0107
140 02763 0.0092 0.0059 0.0044 0.0469 00114 0.0156 0.0259 0.0000 0.1226 0.0360 0.3942* 0.0512 0.0003
100 0.3635 0.0041 0.1352 0.0156 0.0003 0.0129 0.0422 0.0113 0.0419 0.0093 0.0371* 03124 0.0117 0.0026
G, 54188 26124 0.0000 0.0000 16.973 13371 252.03 7.6265 7.4343 3.1972 20.046 24590 2.4496 0.0000

ik

- G 21923 33009 47.944 35978 24634 59739 17.191 26.141 84777 57.325 0.0000 1.2616 9.2196 575.07
AG 51996 228.14 -47.944 -35978 -2446.4 -58.402 234.84 -18514 -1.0435 -54.128 20.046 23.329 -6.7700 -575.07

T * PR TR I 15 B .
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Table S Evaluation indexes for erosion of M1 main orebody

in Jiuzhanggou gold deposit

Frgim A Hg Sh As Mo w Bi las

i BRI 261 584 251 482 403 1.36 0.0
380 WAL 390 628 298 191 59.0 013 0.05
300 WALFE 69.2 404 180 254 304 003 193
260 AP 736 642 333 771 380 010 052
220 Wk 542 6.07 298 742 462 029 001
180 Wik 154 549 202 111 380 022 0.02
140 WA FH 548 4.69 232 404 343 004 123
100 H{AFH 645 7.28 181 256 31.3 006 181
60 WIATFH 118 512 124 990 354 082 026

20 WATH 438 238 531 215 348 005 152

-20 WATFHS 119 489 111 469 480 011 251

TR JCER He M107°, HAITR N 10
TR IE R 6 P BRI X AR 4
WARFLALT 500 m LA, RERATS A 44725 [R] A ).
HL R R R S A% O TR —, T4
FE DR B AR PR B EE 22 T L 12028 3 I R R R
MIGRER 0 M E k. A T A& IULIE S X 4
FRERA Y Ty, SEB R B IR AR SR, 7E WL R W2 )
TAFFE T RIIZRBRMTE, 75 W2 SR TF R T K H
HL RGN TR (& 8.9) , ST A B WL 2. WP i T
TR T, AT LA R AACE.

W1 I ARGEE SR FL 25 Wr 24 ARk, U
F1 250" W20 i BEL A8 SR BA P I BH BB A o B, 4
WAl 2R IR B BRI rh s AL B RE AR B EE AT (1 8).
Rz, AR AR PERRAE T DAHED F1 256" W 3L aE TR
W4y, ARAE F1 W R R 2 T A PR B
() A S EGE, 72 A IR (IE—P R S ie)

W2 H1H AT IUBLVA T X 0 B R i S {5
) b AR F1OWT A rh—{IR R 0 v i b Bl
BEAR AR BEAT () FLPE RO, HEN B LT 2 S 4
R AEA B ARG, LI H IR R I R S R
JEATH (K 9a.b). EH-4 XI5 Al F R 095 5] 1 TS

%Kﬁﬁwmw,%‘fﬁiﬂﬂ’ﬂ,ﬁ?ﬁmlﬁhﬁ K 9c), e
P AR B A R A R, XS RGN 4,
RIEAR

S R W 7 PSR Ue /57 S ]
A TR EAR AL TR,

TR T AR

5 ZEKRTER

DIHUTT . shERDIERINER | BRI A IR i A
filh, S ZR AR B FEWT IR A, AT AL
Y1 ACEREE A T 45w AR S A v 8 R AR 2
PRI SRAT R ) (1 T iR AR (),

HRAE JUALTA & PR B ARFAE bR 3 | HhER fh2F

WEHEZBEGE, ey brE, #7 TiXen Kl
ﬁﬁ—i&f*%lﬂ—i&iﬂki%%&ﬁ@ﬂ(%% 7).
5.1 HURIHHIRER

(DR REFRE S0 IR 48 Z Wi 2 i s il A7
T R FLh AT P AR SRR 1 B
JeAbZR 1) F1 B 2 X B2 S0 W2, -
A ) 1t 5 Sy VeI 2Rty 1) 2 RS, AR T A 1) 7 25 R Ao

()R bRk : 5 B AR R AT B S Y
A LG SR Z A REAL BRI B b R
BRABICASE, — By Y B R, iRkl AR SR
FUMbES , A e i AL, 25 20 T8 B A 1) 1 S

QAR EWE IR SR RBAE SR
WUIKR , BGRB8 B, 0
HH e DU R S A R

(4) PR 250 W 24P R 7 Hh 28 7 DL AR k™
1k, et WA bR, BA, Rt R S E

®6 NMLAST ST )ARMEHIE
Table 6 Electrical characteristics of rock (ore) in Jiuzhanggou gold deposit
W) AATR Yk LB H/Om A% YITESr %
YL 84 18500 2.36 [N
MRS AR (GART 1 A MR RRE s ) 263 2800 124 —rhpE AL
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Fig. 8 Geological-IP anomaly comprehensive profile of Jiuzhanggou orefield along exploratory line W1
a8 HEL I N HL BH % 7 T8 P ( profile of apparent resistivity TP sounding ) ; b—8 B il WA £k 2R 87 17 1] ( profile of apparent polarizability TP sounding) ;
I—IE RS R4 (Paleogene Paleocene Gaoyugou fm.); 2—1 3 R A& H-HF G 2 27 2H - Bt (upper mem. of Jidanping fm., Xiong’er gr.,
Changchengian); 3—E HIWi)Z (surveyed fault); 4—H#EMKTZ (inferred fault); 5—m% LA (highly polarized body); 6—E 14 # & (known gold
orebody); T—5 A it (A AT (ore-bearing structural alteration zone ) ; 8—HfE 4 1 hZEHF (inferred structural alteration zone ); 9—TiM %A ¥#0 X ({Hk—
HBH Ak ) (predicted prospecting target, low to moderate resistance, high polarization )
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Fig. 9 Integrated geophysical prospecting prediction of orebodies in Jiuzhanggou orefield along exploratory line W2
a— 3 AL AL R B 2R B 7T 1] ( profile of apparent resistivity TP sounding) ; b—{i FL VR AR Ak 2R W7 1 ] (profile of apparent polarizability IP sounding) ;
c— EH-4 HL iR B B R W 1T 8] (profile of EH-4 apparent resistivity electromagnetic sounding); 1—ilr it 2 1t B 257820 (Paleogene Paleocene
Gaoyugou Fm.); 2— K3l R AR H NS B IF4] EBE (upper mem. of Jidanping fm., Xiong’er gr., Changchengian); 3—H- B X% (Early Cretaceous
granite); 4—HJEZ (terrain line); S—C A2 (surveyed fault) ; 6—4EMIIETZ (inferred fault); 7—4HEMIAE i 231 A (inferred granite boundary); 8—
e fb A& (highly polarized body); 9— Il 44 3& " 1k skt 25 47 (I BEL . &5 % £k ) (inferred structural alteration zone, low to moderate resistance, high
polarization) ; 10— FIX (predicted prospecting target)
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Table 7 Geological-geophysical-geochemical prospecting model of Jiuzhanggou gold deposit

W Tk bRk R RN R (T R D5
H i NNE [ )5 B Jii i - JURL T8 FL W
Fay &1 H RS

HiL T
Fla Az TEAL 20 B B R A b
HERD bRE MR SF A A | RORAR LR A PR s FURE A AR i XU AT AT L b5
R H AR A 3 T P Ay
HER e PR B ik ik

Hh Bk
TRARIR S R R SR AL AR BH A5 R
DAL IG5 R AR rp— R BH 2R £ B R sl i AR A S R AE
THOCR T Au.Ag.Cu.Pb As Hg 5FI0 R B AT B 5 R
JAE 2 SRR TUER R (E X S AR 3 P e Ay o) 5 e

HhBk{bAF
JCRHGFHE WA ICE Au 5 Hg Ag J0E 2 i E IEASE
S AT S ) Cu—Bi—W—Au—Hg—As—Sb—Pb—V—Mo—Ag—2Zn

AR AR, T S22 B o SO 8 IR, AR UG AT DA S BT H BEL 238 A

52 HhERYIIEHRE RS

P T AR A (A )R I = Ak AR—rh
BH 8 ak BEAS B A A, A IR AN EH -4 RGE H L
TG DR P LA S X6 ) o5 ot AR5 R0 4 B A A 2 ) 2 A
53 MBKULERTIRE

(1) dHEHbIRAL2ZM 5 Y Au.Ag.Cu.Pb.As Hg
GOUR AR Bon R E BT PR,

(2) Ji A 35 1T 1) ol it oG 28 R (B X S5 A v kol
AR N AT, S HOR R A R DR R — Y
W Frs.

(3) WA ICE Au 5 Hg Ag LR & B & IEHC.
Au 5 Hg Ag KRREY), HAMTHE A B F8 /R
YEH.
5.4 HbfR-HhERYIIE-HhERLF RS

FERAST I X &0 R B H S8 5 . 07 IRy
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PR BT | i ERA)BE K ER AL 2 578 55 2 55 Y
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PREEA AR (L 7 FE 10). T4k ke i 7 J
HA IATE L BE A . AL S A IR (b P U R
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FRAE X AL 1 1A 25 AL S BT A S5 7 1
fi P 25 A B IR ) 56 2R 2 D) SR s 18 00 1)
RLGAA BIRET R bR RZE A TR Y B T IX
W ARG T AR

C1)FIFH /IS B A1) R DX 358 2 0 S5 i S U 3 RS o
PR PR AR (R P AR B 2 A ), 000 Dy 2R Ay i
M TE B S5 i X, T ik R g 51X

(2)ZrHraiEH] 1:50 000 7K R ULEY) 50 FRAE , 1E
TEARAHE X

(3) FEPLEEREXTTE 1:10 000 4774 35 Hly 5 4

Bl S5 4 A e Wi Rk 1 1 — 2R /NR T
X,

(4RO WAy 347, F47 1:10 000 - kb Bk
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Hi HL RGN , 3 B AN TS AR, L T B TR S [
K HIX.


http://www.fineprint.cn

w2l WEFE A SR IU &F 5 R i 189

{a) ooy 10ae rd
—_— T
_ M Ty -
E ABR=2{0m MN=1{ m FAN | _.'( J
aml e e -
T 3 o
o |
(b il g Cuq Zn e
- Bl / \"x
= i | T N
v P o N
P i -4 | A e T T Y
2 | - Sk
b = A
ch

(d)

W \-"n

E ']f-l/]

F10 JUBLTA &0 R b T - BR P 3 - R A 2 4R R ]
Fig. 10  Sketched geological-geophysical-geochemical prospecting

model of Jiuzhanggou gold deposit

a—LHARIE 2 000 m B p, 7. &1 142 (profile curves of p, and 7, with
power supply pole distance of 2 000 m); b— - BEHIBRLb~A 0 251 T (soil
geochemical survey profile); c— A 14| (petrophysical profile);
G H T (geological profile); 1—{EHI- AR AL (low resistance,

non-polarized body); 2—H1—=BH . W ALIA (moderate-high resistance,
weakly polarized body); 3—{K—H1BH . B # k& (low-moderate resistance,
highly-polarized body); 4—MbiRL+ 45 (silty clay rock); 5—3% %
(dacite); 6—% " ) &
zone); T—4:1 1A (gold orebody)

W AZ 47 (ore-bearing structural —alteration

6 #ig
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