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Fig.1 Tectonic setting(a) ( modified from Xie,2000) and regional geological map(b) of the Baoxinggou gold deposit
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1 — Quaternary ;2 — Ganhe Formation ;3 — Guanghua Formation ;4 — Baiyingaolao Formation;5 — Tamulangou Formation;6 — Kaikukang Formation;7 —

Mohe Formation ;8 — Ershierzhan Formation;9 - Xiufeng Formation ;10 — granite of Jinning period ;11 — geologic boundary ;12 — fault;13 - deposit or

mineral occurrence ;14 — residential area;15 — river
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Fig.2 Tectonic location(a)and geological characteristics(b) of the Baoxinggou gold deposit
1 - SPUER52 - B2 ;3 - — T4 - R S5 - TN B ;6 - RN 7 - (BRI A 38 - 071kl ;9 - Bk

1 — Quaternary ;2 — Mohe Formation;3 — Ershierzhan Formation ;4 — diorite ;5 — diorite porphyrite ;6 — granodiorite ;7 — granite aplite ;8 — mineralized

zone ;9 — ore — body
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Table 1 Concentration Clarke values and variation coefficients of elements in host rocks
Bl A A AR (FERED Au Ag As Sh Bi Cu Zn
SR 2 (388) 4.92 1.76 17.36 5.55 4.08 0.63 1.09
i (215) 4.05 1.53 19.70 6.29 3.15 0.50 0.93
ZRAT) 9.97 2.10 7.41 2.57 3.30 0.84 2.28
WA L WEbE (2) 5.68 1.07 21.64 3.08 3.02 0.61 0.94
TR () 23.35 4.98 12.70 9.56 3.62 0.95 0.61
N (B A (151) 4.37 1.74 14.64 4.47 5.61 0.80 1.32
ERBEA (6) 6.98 0.90 18.52 2.01 1.58 0.27 0.49
5 R AL AT (388) 2.13 1.32 1.11 0.83 4.94 0.91 0.68
B R AR (R D Pb Co Ni Mo Sn w
AT (388) 2.10 0.66 0.43 1.23 0.99 2.66
W (215) 1.82 0.56 0.40 0.72 1.00 2.02
KA 1.63 0.81 0.47 1.14 0.97 1.80
AR TR s Wb (2) 0.96 0.66 0.50 0.47 0.93 21.36
TR (T) 3.35 0.32 0.28 3.00 0.97 2.82
N (B) 5 (151) 1.75 0.85 0.49 1.85 0.98 3.36
ERBES(6) 2.74 0.08 0.16 2.07 1.24 2.85
75 S FRN ST A (388) 2.91 0.63 0.33 2.97 0.34 1.98
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Table 2 Characteristics of elements in mineralized zones

JLH Au Ag As Sh Bi Cu Zn
AR (66) 151.45 1.28 44.71 3.06 4.61 68.94 100. 41
brifEZE 76.03 1.60 38.47 2.33 9.75 87.27 116.47
o BEE 7.69 10.42 1.43 2.75 6.64 1.99 1.32
R 19.70 0.12 31.24 1.11 0.69 34.62 76.01
JLHE Ph Co Ni Mo Sn W
BHARF-HIMH (66) 291.31 13.91 32.18 2.38 2.06 11.31
i 606.28 7.49 10.59 3.24 0.67 7.99
WA 11.11 0.84 1.00 1.29 1.04 2.84
Rl 26.22 16.52 32.33 1.84 1.99 3.99
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Table 3 Correlation coefficients of elements in mineralized zones

JLER Au Ag As Sh Bi Cu Zn Pb Co Ni Mo Sn W
Au 1.00 0.70 0.08 0.57 0.52 0.51 0.29 0.53 0.15 0.23 0.28 0.43 0.58
Ag 1.00 0.20 0.55 0.88 0.73 0.32 0.79 0.27 0.32 0.24 0.39 0.48
As 1.00 0.28 0.43 0.21 0.18 0.16 0.34 0.31 0.18 0.03 0.38
Sh 1.00 0.75 0.64 0.15 0.37 0.23 0.28 0.31 0.20 0.38
Bi 1.00 0.87 0.21 0.58 0.24 0.30 0.19 0.20 0.42
Cu 1.00 0.29 0.52 0.37 0.41 0.28 0.27 0.51
Zn 1.00 0.30 0.36 0.40 0.19 0.52 0.28
Pb 1.00 0.42 0.39 0.37 0.49 0.33
Co 1.00 0.96 0.24 0.35 0.41
Ni 1.00 0.20 0.38 0.50
Mo 1.00 0.32 0.19
Sn 1.00 0.28
W 1.00
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Fig.3 Superimposed structural halo zoning of 13 elements
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1 — ore — body ;2 — mineralized zone ;3 — inner zone ;4 — middle zone;5 — outer zone
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Fig.4 Schematic diagrams of superimposed structural haloes in the Baoxinggou golddeposit
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1 — mineralized zone and ore — body ;2 — near — ore halo;3 — front halo;4 — tail halo;a — bead — like ore — body in the same structural zone ;b — superposition

of haloes in neighboring faults in upper and lower

4 FEI TN

¥ 18 B N D A R A B ol BRI 1) Sy I
R ) TN 4 A S e R 0 AR O vk (R R A,
2007 ) , 383 #a) 1 S A HEAT E T T 04 bR A 32
A (ZEHAE 2004a; 22 #H5F 2010; £ — K %5E,2015) .
DAu R EHIZMIERIGE, Ag ERE WA IR,
A Au F95H B BT E T8 R JUE Sh As A5
WRERICE W Mo A 5535, MR R IEHA
B A, A FEHFAE Ph Zn  Cu S8, W A £
AN BT BE I, R RS s R R R IR
O, M AT EAE /R TG R S5 59, WS~ IR T,
QHIZEE /R ICE Sh, As HIAEST I
W FRR B R B 8 s 4 BTG R R
JGCE Sb As HIUAEAER PR 3B AR A 42 K, )
FORTUIR FURARKLEM, ORI EIERITE

Sh As S iR BE N IARETZ% R R B 4 il e i )
55 AR R o S — EAR R, W R RS A B o
PRAEfAL K,

MHTG TR R TR AE R, L RE T 8 )
[ = Y T N R P SR S S = R M N B S =4
TN ZEE4E 2004b) |, 18 52 X 7 1A 35 1] K 44 00 K H
BN AR VAT /M, v L2 2430 4 0 R AT 4% A ot
% Sh As 7£ —600m £ - 700m 5 @ A Py &
EAEITER Au AL i A, Zn N &
W&® B2 TREERETI-1-1 55 kh
WA -1 -3 SH KRR, BT RZ s & Ak
LR AT 35 200 ~300m ( 25 H4E 2006,2013) 0] T -1
-1 S RET R TR A RKMIEME1-1 -3
SRR 300m S FE AR AT BB B 0 AEAE; As 7E
300m Frm b A —Hii s AT 1-2 -1 S AR
FEW Al 1 R0, 22 Bk — ™ Aty VRS [l 9 T g

541



oo 5 B

2018 4F

A E TR,

5 &k

TGV BT RAT A S2 W R R B A R
SRWFR R, OT i EERT 1 MITEAN
Pb . Ag.Au.Bi W.Sh Cu,As.Zn Mo, Sn, ¥t K
T2 HICEH Pb Ag Au.Bi . W.Sh, QK ILEH
Au ) R B VIR EMIK N Ag W . Sb . Pb Bi, Cu,
Sn.Zn Mo Ni,Co, As, @ JKATZEFEIEITLE N
Sh As,iE#W EICE Pb.Ag Au.Zn Cu, BEILEN
W Mo, Bi, @[ —Wigp, BHERRG AT L2 |
ey EI <) | O ol I o ' e v DR N T TR
WA Z 8] B2 - 100 - R %Al & s i,
G111 SH KRR ] F iR A AR KA EE M, 2T -1
=3 SRR B AR -2 - 1 S AT
TER A RO TRER AT REA B IR TE

R

O REEEE =P 2014, BRILEEF TG0 A ¢H 5
EIRE[R].

[ References |

Bai Yun - long, Niu Ze - lin, Zhang Chun — hui, LiQing — lu, Gong Wei —
guo,Fan Hong — zhi. 2015. Research on ore genesis of Ershiyizhan
and Baoxinggou gold deposits in Heilongjiang[ J]. Gansu Metallur-
gy,35(3) :62 - 65(in Chinese with English abstract)

Cheng Xiao — fei, Gong Wei — guo, Chen Man, Zhao Chun - rong, Bian-
Hong — ye. 2011. Genesis of Baoxinggou gold deposit in Tahe coun-
ty, Heilongjiang Province [ J ]. Modern Mining, (10):37 -39 (in
Chinese)

Li Hui,Cen Kuang,Shen Yong —1i, Wu Yue — bin, Zhang Guo — yi,Zhang
Lian - fa, Yu Bin. 2006. New geochemical methods and best technique
combination for prediction of blind ore body in the deep and surround-
ing of crisis mines[ J]. Geology and Prsopecting,42(4) :62 - 66 (in
Chinese with English abstract)

Li Hui, Gao Hong — xing, Li Si — tian, Li Shao — bo. 2004a. The model of
structual imposed halos for deep blind orebody prediction in Puziwan
gold deposit, Shanxi[ J ]. Contributions to Geology and Mineral Re-
sources Research,19 (1) :34 - 38 (in Chinese with English ab-
stract )

Li Hui,Zhang Guo —yi, Yu Bin, Li De - liang. 2010. Structural superim-
posed halos method for prospecting blind ore — body in the deep of
ore — districts [ J ]. Earth Science Frontiers, 17 (1) :287 - 293 (in
Chinese with English abstract)

Li Hui,Zhang Guo —yi, Wang Zhi — nong. 2003. The method of structural
superimposed halos has obtained the obvious results for blind ore
prediction in deep exploration of goldfields[ C]//2003 China Iron
Steel Annual Meeting Proceedings, 2003 China Iron Steel Annual
Meeting, Beijing. Beijing:169 — 172 (in Chinese)

Li Hui,Zhang Guo —yi, Wang Zhi — nong,Zhang Wen — hua, Chen Sheng —
jun,Gao Yan - long, He Yong — li, Zhao Zong — qin, Wang Zhi —

542

yuan. 2004b. The structual imposed halo model of quartz — type gold
deposits in the Xiaoqinling area[ J]. Geology and Prospecting,40(4) .
51 =54 (in Chinese with English abstract)

Li Hui, Yu Bin, Li De - liang, Zhang Guo - yi,Ma Jiu — ju,Zhang Qiang,
Sun Feng — zhou, Li Shang, Wei Jiang, Zhao Jia — xiang, Wang Jun,
Zhai Pei. 2013. Prediction of blind ore bodies using structural super-
imposed halo and research methods[ J]. Geology and Exploration,49
(1) :154 - 161 (in Chinese with English abstract)

Li Qing - lu, Zhao Chun - rong, Bai Yun - long, Zhang Chun — hui.
2011. The research of geochemical characteristics in Baoxinggou
gold deposit of Heilongjiang Province [ J]. Gansu Metallergy, 33
(3) :66 —69(in Chinese with English abstract)

Lin Sen, Zhang Zi — sen, Zhi Chao. 2016. Analysis of structural superim-
posed halos and ore prospecting prediction of the Xiaoliugou wolfram
— molybdenum polymetallic ore field in Gansu Province[ ] ]. Geology
and Exploration,52(5) :874 —884 (in Chinese with English abstract )

Liu Hong,Lii Xin — biao, Li Chun - cheng, Liu Ge, Shang Shi - chao,
Wang Lin, Zhang Wei, Mao Rong — wei. 2013. Metallogenic condi-
tions and ore — searching prospect at depth of the Jincheng gold ore
deposit in Luoshan county,Henan Province[ J]. Geology and Explo-
ration ,49 (4) :0265 - 0273 (in Chinese with English abstract)

Liu Jiang, Song Qing — yuan, Xu Jia — wen, Chen Zhuo, Wang Xian -
zhong, Tang Peng — fei, Jiang Ping. 2017. Geochemical characteristics
and ore — controlling factors of Baoxinggou gold deposit in Hei-
longjiang Province[ J . Gold,38(11) ;17 =21 (in Chinese with Eng-
lish abstract)

Meng Yong,Chen Yun - hua, Tang Chao — yong, Xu Jun — wen, Zhang
Qiang — lu. 2016. Study on goechemistry characteristics of ore — form-
ing elements in the Xiaokenggiao gold mine of northeaster Hunan
Provence[ J |. Geology and Exploration, 52 (6) ;1048 — 1056 ( in
Chinese with English abstract)

Tang Jun — zhi, Wang Xue — gian, Wang Zhi — ping, Li Hui, Li De - li-
ang, Yu Bin. 2007. The structural supermi posed halos study and
deep predicition of Jinniu mountain gold deposit Muping — Shandong
[J]. Gold Science and Technology,15(4):3 —8 (in Chinese with
English abstract)

Wang Yi — da,Ma Jiu — ju, Li Hui, Yu Bin, Wang Jun, Li Shang, Zhang
Qiang, Ruan Yi - xiao. 2015. Structual imposed halo model and
effect of the deep blind ore prediction in Sandaowanzi gold deposit,
Heilongjiang Province[ J]. Contributions to Geology and Mineral Re-
sources Research,30(4):623 — 629 (in Chinese with English ab-
stract )

Xie Ming — gian. 2000. Collage plate structures and its driving mecha-
nism — geotectonic evolution of northeast China and adjacent region
[ M]. Beijing: Science Press:66 —70(in Chinese)

Yu Guang — ming, Liu Hong — bo,Guo Jun - hua, Wu Chun - jun. 2009.
Ideal structural supermi posed halomodel of deep blind gold orebod-
ies prediction in Gansu Yangshan[ J]. Gold,30(10) :8 - 12(in Chi-
nese with English abstract)

Yuan Dong — cheng, Li Hui. 2011. Study of structural stack halo of Xinli
gold ore deposit and prediction of ore formation [ J]. Mining Engi-

neering,9(2) :8 — 11 (in Chinese with English abstract)



53

W 515 R TL G40 S8 PRI B i R AR S s 1)

Zhang Chun — ge,Li Qing — lu,Song Gui — bin,Zhang Chun — hui. 2012.
Characteristics of the 21 site — Baoxinggou( Cu) — Au deposit and its
hydrothermal ore — forming system of Heilongjiang[ J]. Global Geolo-
gy,3(1) :505 —=514(in Chinese with English abstract)

Zhao Bing — xin, Xu Lun - xian, Gong Wei — guo, Yu Ming, Ma Zhi —
zhong. 2010. Analysis of geochemical anomaly characteristics and ore
— controlling factors for Baoxinggou gold deposit in Heilongjiang Prov-
ince[ J]. Gold Science and Technology, 18 (2):6 — 10 (in Chinese
with English abstract)

Zhou Chuan - fang, Gong Wei — guo, Song Bing — jian, Dai Shu — guang,
Yang Qiang, Yu Cheng — wei. 2012. Geology and metallogenesis of
the Baoxinggou gold deposit [ J ]. Geology and Resources,21(3) :
271 -284(in Chinese with English abstract)

Zhu Jiang — jian,Lin Ge,Gong Gui - lun, Zeng Qiao — song. 2014. Appli-
cation of the structural superimposed halos method in the Hetai gold
deposit[ J]. Geology and Exploration,50(6) :1109 — 1117 (in Chi-
nese with English abstract)

[ B i SL525 50k ]

H =8, AR SRR, 2R PRt AR, JU L. 2015, BT —+
Ul - S ER R ETICL)] . HARRE,35(3) :62 - 65

REE TR, AL PR, RO IR0, 2011, B pTT AT EL %
R RBERRS [ 0] BRI, (10) :37 -39

ZFOES LU, RUOR, RE S, R, & . 2006. fEAT

B LR M H AN B 1 TR R A 75 1k M B R A [T

HOT SHIHE 42(4) :62 - 66

Lm0 20040, |IVEE BTSSR ST

RIS SN 2RI 1], MBI M, 19(1) :34 - 38

HOSKES B K, 3R 2010, WSS INEIEY 3R A

WG R [ )] HOAERTER, 17 (1) 287 —293

RS, 3R, 2003, MS B INRAE S KA ST T

BUS T WE R C1//2003 v EH g 218508, 2003 b T

Sy dent. JE5T:2003 :169 — 172

HLSRIE S, 3, SRS BRE N, S3E R, Bk, R B,

I 2004b. /NS R G R (S Z N 24T ],

HOB IR, 40(4) :51 - 54

1t

ot

1t

it

BOULREERE,E (2B B2 2013, IEEMER SRR
IR T] . ISR 49 (1) 1154 - 161

R EE, A, SR HE. 2011, BB IT 5 280 R HIBR(L
SEEHERTFT[T]. BliA4:,33(3) 66 - 69

oOFRL5K B #&LVE 2016 B/ IMIALHE & BT HEE S
DT AR FMI [ T]. R 585,52 (5 ) 874 - 884

XUt B, SRR X R I, MR, sk S, BEEEL
2013. I FEZ 1 e PR AN 25t SR RIS M [ 7]
HF S04 ,49(2) 1265 273

XL RIS, M B, TRk S K2 P 2017, B
LS FRIER M IEIE M R[], #54:,38(11) .
17 =21

52 B Rl BRI R SRR, 2016, WAL/ N R B
WG ERER M AFIER 5T [ )] HUE S 5% ,52(6) 1048 — 1056

FERE, TR, AW, OE @, & R 2007, (N AR 4
& RS S INENT 5 SR EBTN )], &SRR,
15(4):3 -8

Tk, DA%, HE R E R,ZF L,k BuGHE
2015. BT =8 T- &0 G U 1) K 1S B N2 T
[J]. MR T8 M ,30(4) 1623 - 629

HHSHE. 2000. PRI K HIRADHIIE - w4 B SBIXK AR HE
FaREE L M. b B R .66 - 70

IGPGER , XUHERE | SR tE, 1R, 2009, B PHIL &R RIRESEHE
O RS S S FERR )], #42,30(10) .8 - 12

JRARY, 2 2L 2010, iz & RIS S IR 5T M AR S [ 1],
TR ,9(2) :8 - 11

TRatiE P, SRR, IR, 2012, BT 3k — 24 (4R)
Bl ARAHIE S LR A ae [ )], T, 3(1) 1505 - 514

AT, RIS, AR 4 BF, DAL 2010, BRIT 208N
AR S HE S R R T [ 1], SRR AR 18(2) .
6-10

JAETT AMEE RGN, IEYE W 9, TRUE, BT E. 2012, R
LA TSN B S M s R (1] i 5 20, 21
(3):271 -284

SRTTHE BK T, 22 e TRHA. 2014, M9TE B INEIE RS E

BLE W, B, kE S BAS, K R, IR, L, FORZALT]. HORT S ENR,50(6) 1109 - 1117

it

Characteristics of Superimposed Structural Haloes and Deep — Seated Ore Prediction in the
Baoxinggou Gold Deposit of Heilongjiang Province

CHEN Zhuo' , LI Xiang — wen' LI Shi — bai' , SONG Gui — bin' , GONG Wei — guo’ ,SONG Hao — nan'
(1. No. 3 Gold Geological Party of PAP,Harbin ,Heilongjiang 150086;2. No. 1 Gold General Party of PAP ,Harbin ,Heilongjiang 150086)

Abstract ; Baoxinggou gold deposit is located in Tahe county Heilongjiang Province, and was originally delineated through 1:100000 stream sediment
survey in 2002, the first ore — body was discovered by 1: 10000 and 1:20000 soil survey and the subsequent trenching in 2007. The ore — bodies are
mainly made up by altered sandstones, altered diorites and altered dioritic porphytites, secondly by quartz veins, the alteration of rocks took place at mid-
dle — low temperatures. This work collected geological and latest drilling sampling data of the Baoxinggou gold deposit to study its geochemical characteris-
tics and analyze superimposed structural haloes. The results show that front haloes are indicated by elements Sb and As, near — ore haloes by Pb, Ag,
Au, Zn, and Cu, and tail haloes by W, Mo, and Bi, respectively. A model was established to characterize these superimposed haloes, by which this
work predicted deep — seated orebodies in the deposit. It suggested that the I -1 — 1 orebody may have a greater downward extension or there may exist
blind ore — bodies below the T =1 =3 and I -2 -1 orebodies, respectively.

Key words: superimposed structural halo,deep — seated ore prediction, Baoxinggou gold deposit, Heilongjiang Province
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