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Fig. 1 Tectonic location map of the ore district (modified after Niu et al,2019)
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Fig.2 Geological map of the Zaoyuan study area in Hubei

2 HFaRXE5 5T

P BT BRI B R T XN E A
TR T A A TET L T R e Ak R AR B AR R
AT A R R B A 5T, 1 42 4K 390 m, #2 iR
20 m A AR A 20 N A, 2SR 1~200 BT 2(a) 1
TERHATX N, 32 18 100 mx20 m 4 3 ) 5 A 4
iy FE R IO 28 4 2%, £k 2 ARV NW [ 44 185 5 [ A
B, [F) A 2 A 1 A e A 2, 55 P AT by, W
S840 1 M F B IBGIN R 1 2%, R AT IX 5 B0 X (] (]
— b i —Hh )2 BT, B S A AR A R
AL EPE 2 R S N PR —E, 3 106 S
RLE2(b) o AR FEEMREE TR R R0 IR
TS BT 2 B A0 i (PR A it P R BB 8 A TR
228 B AR /NGRS e B ORI 4 S
P (X BRI 4, 2018) .

5 A1 T AR s 7 Ak 2 A b P A 2 B O 2 4 R
BUR . TSR T4 GPS G A7 R A BRI A

FEHE 2 A 1 m R E 298 30 em (ILARFRLZE - 4
) BT . RAE ARG, 4300 T BT P i B
TR AR () BHAR AT, 451 A 500 mL $EHUH , 78
S PEFEIE He M P I RS 48 h 22 )5, L
HH B BE AR B R IR T H B R R A R0, B B e
PR Rk G 4E,2022) 6

Y B SR £ 1) 2R 0 1L B R G i 3% = o [
A AR = BT ST BE I L o FE S 2R
TH fff Ak B, SR R R B AT B AR T Y
(ICP-MS)#F 1703 /30 R aE, 2021) o BRI 504
FE A PR S A AR DL A HTAE 2 IRl A 4
A5 1 B G — G A AR e ) TR AT R 25 40, DA
AT HER B A R Gn i 22, A ZE R s £ on Rl
HOR K 100% , bR AEY) A A% R S HE A%
IR 100%, 73 Hr BT AT G B R o AR
B P AL B i 75 22 100 H, fEERRER T K 2%
B R B 7= ik 5 it 433l R DDS=307 78 i SR SR
MilestoneDMA-80 M FRALHEA T 20 Ak . Jor 43 I3k

2026 FF6 A ¥ 34%E-F 3

599



600

B4t

SR 5 A W, AL ARG Y BRI X %
ZERFT A B R M B R 2R, s m]
FERZE AN Hb, R T SRR A IR
10% FEAHHTSE ; SRR RAT: i BT ABRAE AT
45, I 10% HBHAS , 700 Gt Kodw 22 , 4521
PR B 22

3 FERT TR R

3.1 A#EREIE RS AE

A TR ST A 0 DX P b ) 3 RV o i T
A5 — N DU B FL ZKOO01 (& 3) o 2¢Hb o 351 i H 2%
H)Z AR IEE, AL A 8K RS o 3, R
Je PR B o A R A sk le 1 = 8l
KR 555 o ) T M 3 5 DU R 7 o A L
#2302k 0 SR BT HEA T A A T R I — 4

0.050 > 0.8
—o—Mo
——Bi
£ 2
50 &
é" 0.025 4 0.4 %
3 b =
E g‘ " m
a-'es "’
' Lo
bt S
0 0
15 20
6 0.04
—o—Au
~ 4 40.03 ~
5 "
£ 2
3 J &
z 2 002 <
&-4\' . %
0 0.01
15 20
Q.

PO TSy o At B 5Bk 28 =LA
T A O B A A s 1 B0 , 1 DL R B R = B
FATSAER LT HEWTHSE Mo 165°~185° {5 ff)
950°~54°
32 HEHNEEAFESREEE

i 3 22 1 T 28 e ) T ] B, L A R R
A4 G | R HEROR Y S B R R R
M5 o MR 3R, 78 B0 4u il L, % &
BT 6~12 5 s Z 0], S % T8N 120 m, 51K
AR AL B W) B TR LN, & e R A
B RTA (e

HHL AR B Au R TR B R OERR”, 5
5 M 0.95~5.62 nglg, % 76 Bl N Au A 1§ AH 45 A
115 55 WE(E N 5.62 nglg, WTT S {HAY 3.5 6%, %W
10 L5 O AR I A7 7 52 R4 P X6 I G R

0.100 15
—o— As
o . Poa o
;0.075 o L TEN -103
E : \' 4 'Y Z
= S | <
0.050 0.5
15 20
36 6
—e— Con
T34 14 o
£ o0
it T
= <
E | on
8 12} 12 2
i 2 o
>3 o’l,o\
o & o=
0 0
15 20

vSve
14343

#3588

[Q ]1 [Pudt]2

R =T et O P e N

LAEPUR 2. IR ILRE; 3. AR TR s 4. N R B R 5 5. T A 08T 5 6. 14 7. s ™ fb ik AL RIBTZR 247 5 8. Bl fL e 2 5

3 AHENIR&MR—MBEUEEE

I E

Fig.3 Geological-geoelectrochemical comprehensive anomaly cross—section of exploration line 4
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Table 1 Statistical of characteristic values of elements extracted by geoelectrical methods in the study area

. J e Rl BRUE
L SN i/MH IH PR f 22 A5 RELCy, HfH PR ER 22 A5 R Cy,
Au 31.12 0.8 2.93 3.55 1.21 1.91 0.73 0.38
Ag 0.115 0.009 0.0169 0.0096 0.57 0.0157 0.0046 0.30
Hg 0.167 0.01 0.032 0.02 0.61 0.031 0.014 0.45
As 3.52 0.32 0.86 0.45 0.52 0.77 0.26 0.33
Mo 1.10 0.04 0.14 0.11 0.79 0.12 0.05 0.42
Bi 0.109 0.002 0.016 0.014 0.88 0.013 0.006 0.48
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Table 2 Anomaly zoning values of various elements in
the study area

. 5 S PARIT
S T IR s MR W TR
Au 4.19 6.43 9.55
Ag 0.021 0.025 0.032
Hg 0.048 0.055 0.069
As 1.14 1.39 2.16
Mo 0.20 0.25 0.45
Bi 0.023 0.027 0.051

A TG E S PANLA nglg, HAITE N pe/e
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Fig. 6 Single—element anomaly plane maps of geoelectric extraction in the study area
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Fig. 8 Geoelectrochemical prospecting prediction map of

Zaoyuan area in Hubei
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Application of Geoelectrochemical Integrated Technology in Prospecting for
Concealed Gold Deposits in the Zaoyuan Mining Area, Hubei Province

REN Xuanheng', WEN Meilan', LIU Panfeng', DING Lele’, JIANG Yuxiong', LI Jianting',

ZHANG Xiaohan', LIN Xitong'

1. Guangxi Key Laboratory of Concealed Metallic Ore Deposits Exploration, Guilin University of Technology, Guilin
541006, Guangxi, China;

2.No. 8 Geological Brigade of Hubei Provincial Bureau of Geology, Xiangyang 441000, Hubei, China

Abstract: The Zaoyuan gold deposit, situated in Suixian County, Hubei Province, within the eastern segment of
the Tongbai-Dabie Metallogenic Belt, exemplifies a structurally altered rock-type gold deposit. As shallow
resources become increasingly depleted, there is an urgent need for deep prospecting. However, the region is
characterized by dense vegetation and a substantial overburden, which constrains the detection depth achievable
by traditional geochemical methods. To address this challenge, this study adopts a “from the known to the
unknown” research methodology and utilizes geoelectrochemical integrated technology to conduct prospecting
prediction research for concealed gold deposits in the Zaoyuan mining area. Initially, a feasibility test was
performed on the known Profile 4. The validation results reveal significant anomalies in geoelectrically
extracted elements such as Au, Ag, Mo, and Bi directly above the ore body. Additionally, soil ionic conductivity
and pyrolytic mercury display characteristic “rabbit-ear” shaped anomalies, which are highly consistent with the
location of the deep ore body, thereby confirming the efficacy of this method in the area. Based on these
findings, systematic measurements were conducted in the unexplored region along four survey lines arranged on
a grid with 100 mX20 m spacing. Additionally, one geoelectric extraction survey line was positioned parallel to
the F,, fault, comprising a total of 106 sampling points. Analysis of single-element anomalies reveals that gold
(Au) demonstrates the highest degree of dispersion, identifying it as the most promising element in the region.
The anomalies predominantly exhibit a northeast (NE) trend, which aligns with the strike of the F,, fault. Of
particular interest is the Au-1 anomaly in the western section, which presents a peak concentration of 31.12 ng/g
and displays a distinct three-zone concentration pattern. This anomaly shows a strong correlation with
associated element anomalies, including silver (Ag), molybdenum (Mo), and bismuth (Bi). Furthermore, soil
ionic conductivity and pyrolytic mercury anomalies also follow the NE trend, demonstrating high consistency
with the elemental anomalies and structural zones. By integrating geological and geoelectrochemical

characteristics, a comprehensive geological-geoelectrochemical prospecting model was developed for the area.
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This study presents a model that identifies the Sinian Shangjiadian Formation albite schist as the host horizon,
with NW-trending and secondary faults serving as ore-controlling structures, and silicification and pyritization
acting as alteration indicators. The geoelectrochemical criteria encompass anomalies in Au, Ag, and Hg, as well
as distinctive “rabbit-ear” anomalies in soil ionic conductivity and pyrolytic mercury. Utilizing this model, three
prospecting targets were delineated within the unexplored area: a Class | target in the west, characterized by a
comprehensive and high-intensity anomaly assemblage indicative of optimal metallogenic conditions; a Class
Il target in the east, exhibiting clear signs of mineralization; and a Class Il target in the south, which presents
preliminary indications of prospectivity. The geoelectrochemical integrated technology has demonstrated
significant efficacy in detecting concealed gold deposits in regions with thick overburden. The prospecting
model established through this research offers a technical framework for gold exploration in analogous areas.
This investigation provides a scientific foundation for both deep and peripheral exploration in the Zaoyuan
mining area, with a total of three prospecting targets identified, among which the Class 1 target is particularly
promising.

Key words: geoelectrochemical integrated technology; geoelectrochemical characteristics; prospecting predic-

tion; Zaoyuan gold deposit; Hubei
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