5 43 B2 1 hOE R Vol.43, No.2
201644 /1 GEOLOGY IN CHINA Apr., 2016

BT, PRI, ARSZAR, 45, JoRER S SR e nh AR 5 DCHR i A AT AT PEIR DI O], v LT, 2016, 43(2): 607-616.
Zeng Xu, Chen Yuanrong, Lin Libao, et al. The feasibility of applying integrated hydrocarbon and mercury method to ore prospecting in
alluvial coverage area[J]. Geology in China, 2016, 43(2): 607—616(in Chinese with English abstract).

BRGASENE ML REE K KT I
ATAT AR

YofB' BRIDAR' ARSLAR BCOBR MU fRER X 2 ML EFS

(1LAARIE TR FIIPAFFIE, ) B AR 54100652 4K B X F & BHIRA RG], )~ B Hik 54100453 HAKE T K FH L
TP, % HA 541006;4.F B R FHRAF 55 8 MEF R, Hd KiF 410083)

RE RKILP PRI /= 5 A X h it B i 56 . B TIROR SR R M 2@ M DA SR RS R B 1)
FF L, SCER TR R ER G AU 2 B X pp L AR 2 5 A Rk SOV IX T 8 TR AR R A I B Y ol X
U DX AR R T S (BRI [F RS BRI S S S, L S AR PRAG R DN R ) A Mk, 4 & e el
3 OURZE FEI AT LG A3 AT A5 7 T AIFSY , R A VTP T U X R A R AE S 1 2 vh A TR U AR i A S 3
[F) A, R P LA v B A SRR R R IR A AR 2 S i A5 L 028 R 1 e oRll] A e AR B i DX TR
AT,

kB O KILP R ROREE G A rh B 5 DX A A

FESES:P6325  NHEFEEE: A XEHS: 1000-3657(2016)02-0607-10

The feasibility of applying integrated hydrocarbon and mercury method to ore
prospecting in alluvial coverage area

ZENG Xu', CHEN Yuan-rong', LIN Li—bao’, DUAN Lian',
HONG Wen—shuai', XU Jian—dong' , WU Er’, ZHU Tao*

(1. College of Earth Sciences, Guilin University of Technology, Guilin 541004, Guangxi, China, 2. Guilin Guoda Mineral
Exploration Co., Ltd., Guilin 541004, Guangxi, China; 3. Bowen College of Management, Guilin University of Technology, Guilin
541006, Guangxi, China; 4. College of Geosciences and Info—Physics, Central South University, Changsha 410083, Hunan, China)

Abstract: The region in middle and lower reaches of the Yangtze River is rich in minerals, and many mining areas in this region are
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covered by the alluvium. In consideration of the characteristics of hydrocarbon and mercury such as strong volatile, penetrability and
faraway migration distance, the authors conducted an ore prospecting test research on the special landscape of alluvium cover area
by using the integrated hydrocarbon and mercury method. In this paper, based on the study of the background of hydrocarbon and
mercury and their primary anomaly halos in different types of deposits in middle and lower reaches of the Yangtze River, the
effectiveness test of hydrocarbon and mercury method for ore—prospecting, and the contrastive analysis of the microstructures of
hydrocarbon component, the authors revealed that primary anomaly halos of hydrocarbon and mercury were formed during
mineralization in most deposits of this region. Meanwhile, the alluvial materials contain the anomaly information of hydrocarbon
similar to the information in deep deposits. The results obtained by the authors preliminarily indicated that integrated hydrocarbon
and mercury method is suitable for ore—prospecting in alluvium landscape.

Key words: the middle and lower reaches of the Yangtze River region; hydrocarbon and mercury; alluvial coverage area; feasibility
test
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Fig. 1 Tectonic divisions and main ore concentration areas in the middle and lower reaches of the Yangtze River metallogenic belt
(modified after reference [16])
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Fig. 2 Collection line distribution of background samples in the middle and lower reaches of the Yangtze River
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Table 2 Comparison of average content and background of methane anomaly in different geological bodies (.L/kg)
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Table 3 Comparison of average content and background of ethane anomaly in different geological bodies ( nL/kg)
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Table 4 Comparison of average content and background of propane anomaly in different geological bodies (pL/kg)
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Table 5 Comparison of average content and background of mercury anomaly in different geological bodies(10™°)

- ) el il g5 s S SR (i EY)
NES W - R T A
T T I FERIEES 15
LA EC I (ZK192) BEA R 7.90 428 4.36 WA 3.24 2.44
B A B (ZK9101 ) By R A 3.64 261 3.07 et 3.24 1.12
A )
bt B [ eriki C NLImE: o f 1.37 1.39 1.12 W 3.24 0.42
AR
UL S Bk 1.32 511 5.00 gy A [ 3.24 1.58

http://geochina.cgs.gov.cn H1E LT, 2016, 43(2)



612 h |

b J 20164F

4

K3 BRSO s S
Fig.3 Sketch map of ore body hollow halo anomalies

(WA IRAEH 3 W AR R TER A 17 2454 1]
AR e, S R S S S AR ROR

Q)M LBEAE I /NIRRT AR 2R R
SHLE AV ) AR CRAE A 43) TR Wl R (L 5, ko
FEBUN, GFEROR, EEMAEINEL

(3) o3 F AR BRI AL IE T %8 NI S5 R
TR P CRAE R 2.3.37.41.43) I
B 55 A0 e R 7 B CRAE RS 11,12.22.30)
W T m R

@)K ST be ke 5 5% E 2o i
TIPS VR Y AR A A Ty CRAE 8 25.27.35,
37.44),

(5) W B AR AR F2 A b A2 U 1A CRAE A 13
15 1) TR mHE R 2R, e
SiZIX FE b S HL B

(6)F& 1A I, 25 21 43 Z [ AEAE A i 7K 437
R BT 18] MU Hg— TR S e — 5 T
Bt LA IE T B M SRR ke
32 RBAMBERLEKT

W RIS T 35 SRk, ez L
AR 200~500 m, JR 7R o 25 5 (1] 5 ) 2B .

(D)FEAK | £ IR 2 53 PN BT AR 2SR ZE0 {4 I
TG B —~ 388k B S 1) e 25 44 ™, R o A 2
RIS DA TR AR E X

QW EE . ke e S IE IE TR S T ke 6
Ao S A B AR, R m AR
B A AR R T AR A R 1) R v CRAE S 11,14
20) , LA R MR B R A VY AL AT B 1) A1 R CRAE A

36.37.39).

Q) IE e SR WA AR, B A
TEZR A BRA B IE 07 CRAFE AL 8 (11, 14) LT L
TRATPEAL B Be A Fl CRAE £134.37.38.39)

(4) W P 255K S 2 B e S R A TR 1 P I
BB 5 CREER 22.24.27.29 31),

(5) A I, 2 2 53 Z [BIBAFAE K- 3t , AT
& b5 MR O Heg— 1E 3G L £ — S 3be L IE
TR ST lE ke e H B

FEXTUA_L 24> S i A5 20 o i 25 8] oA S5
R 2Z (8] 8 25 8] 43 A1 25 S PR 9T 7 A K43y 1 R A
AIRESE 5 A AR T HRMETI A
Ko ARG/, 51 e 19T ) 0 A5 T4 (RS
RSB, A 800 T B LK, 22 5 e 1455
(A 2H 53 B ) T3 AR AR R OE o 8w 17 .

4 SRR
41 AEHREREAS BHEHES ST

IR RIS A5 R R , R (A PR K 700~
800 m, ¥ H: I 77 & 1) wh L AR W AT SR AT AE & 0K
SN T AT WX b R R R e B R  HTR
NI VAR G = W5 P B 8

IEFEOL , e S5 R U5 AT Loy Ry 2 . —
Tl IR T B AR S AR HDE R, o —Fh2
BILJTT A 1l 28 28 40 D B A VR TR B TS A ( e
PS5 [ FH e Z AN K A1 28 ) B2 v i 2 1
HRZPAEIAE T R B SR IR T RS IR 4
KMoy, WE AWK IER . i Bk a2
(], P AT AR 1) 132 78 3 M R b AR IR S
EATRIRILR 28y 1 PR ik R RN [ A 32 TR
17 TR AT IR, T A4S Ao 1 AN TR AR By
BrHb iRz A 0T e A AR A (AL s #a 9R
HE RAE R R G R . B, AR SO H
fot TR RN R R TE AN [R] M o A (b 2% i b AL
A Rk AR 5 e AR L) A LA RRIE A T L
ST E TR AR AR AE FA 2 75— 3, DAL T b 5% it
B 555 B ST RS R AR .

&1 6 SRy L VT B B g ot R R R
14 = A P i, DA PE] g A i) Jo 4 22 i) 7 6 2 4
A A LA AR /N 2200, 7 R sk AR TL-T- 2
E—e, 590 AE 5 R ARREAR T . BT T

http://geochina.cgs.gov.cn H1E LT, 2016, 43(2)



434 2 JHAE IR R A P A it BV 8 DR ) T A TR 613

[C 1 L& E 1
iz 1060

1,043 1
[LLELR

[TIEE o)

G,

i
niMs
i3
iCiH
115
L
nCyHy GH,
0,140 4
0105 3
nom 2
0035 I
0 (1]
Ci
0.4
45
3
J C:H,
{ 15 CH,
0 L T T T T
ﬁ#ﬁ& . leg LH-05-1 IH-05-35 LH- 03- 10 LH-05-15 LH- 05- 2 1H-05-25 LH-05-30 LH-03-35 LH- 05- 40 LH-05-45

[ | axmrmens
EI TR

w_En
g arE
[
[f] umw
[oF] mememnrn
EERARESE
MR
z w
(=] smams
] wnax

0 W00 200 300 400m
e — —

P4 L2 T B BT PR 05 Ze ot AL 4R v ]

Fig.4 Geological and geochemical section along Line 05 in the Luohe iron deposit, Lujiang County, Anhui Province
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Foidil , —JE I S A PR ZE R0

(Diz R0 EH AL IE MR 1B A RO . 1
BB AT R U PBOIE A SB[ AL T B4 i
TS () S B LA TR IS AT R 5
BIRBAT A1 R AR AR TR it 52 415 v 2R B
fR S P A0, (B i 25 — AR O AT B A 2R £l
PR W) A AR B0 25 ) o R A A
T3 —J5 0, 5 A IR AR A MU R
AR 2H 3 R 53 35 LB BB AN 1055 7 i
1 2R AR G SRR FL B ) SN RS A B AR
5o JURE, MR S SRR A a2 A% 1 A9 2 (6] 73
A MR TR L, SRR R S R A 1A BT
AR B A AN S RN N R 22— Al
NBIBEFERM , Toie 2 I K 1A =5 6], b 2
(SR AT 23 (8] 38 A L O sl LT PR Ao,
TR AR o e 7 (Rl =0 7 T =l 7K St

TR AE ) o PRI S R R 0 T 4 I S 1A 3D
FIAL) I LB AN W i) L as RS I, £ ] L T 2R
PR ESCAN X R B8 XS S, T 7 T D) 22 3 B o A
XTI S, anfEl 4

(2) LA 39 14 R 22 5N AT B 2 DR e 2 A 7 A
WA LJ7 IR AR 7 — MR . TR, i T
TR BB N R P AT, AR IR A
WAL 23 [, AL RS20 o2 1) it B2 AR
EEis e, IF e — DT EA =S (] 45
i WA Ak 4R R ) SO L B 2 DR e L A I ]
B, WA 25 8] (R 30 0 , £ v (4l PR D
BN R, AR L T RN [R] B A3 7 A A
ZEP0 RS2 B IAZE ROV Y MR ) SM BT, 8
PR b ) TR BUR A (A iR A, S A
PR M BE A 28 S RO AR, TR 20 7 DU A
XF &4, NI B T AN IEL 5 7R 94044 b7 5 48

http://geochina.cgs.gov.cn H1EHLET, 2016, 43(2)



$43E B2

TBAEE - oR S SN A ot AU 8 DX ) mT A TR 615

R
Yo Mk
O wik
O i
JANE 1

ke Eie

Ko LfUr LB B g e 2R 4 o A AN [l B A i) = 7 1]
Fig.6 Compositions and fabrics of hydrocarbon in the Luohe
iron deposit, Lujiang County, Anhui Province

I, 7T 0750 S5 X 2 v A A L =X 5

(3)Hg M3 FARLELAE 7 3.006%10 " m, iX LAz
Krh o F AR E AR /DB H 5 3.8 107" m A EE /N,
KL, He 7E 1) 3B B i, wT LASE sk (e LB 142 )
AR TR W W e R IE E Oy kB R H LI
FEUR RS A e 7 L5 ¥ b 8] & & R 5
B PO GRS G ) A B R E T
PR A R

5 %45 i

(1) 3 X b S (LR AR o S AR A TR, YT
O U M X R A R i i A v, R el 2 b
PEBE AU, FEAER AR B K b D7 R U ok S
Yy, RV REE & AN & 77 108 1 THZ X R
S LR S A S50 A7 o

OTEAR TP R HLIX, #5280 PRAY KR 7 A
BN —E AR R IR 2 DR
TR S R 285 5 S0 22 S W IO BB S A P I o IR AR
S iR I N W WA ROR B R A A, T i
BUINBYRR A 53 T2 AR A S R 18 e
S 731 BRSO A T 4 73 AN B AR 255k 19 e
{IERZRE A e S -3 VA R N oy I B i S B - 3
BRI Az X A I B 4 SR RO

GIFERILH R e DX, SR8 PR A H™ 1AL

TR BE K, it R e b L AR Jr 2 5 L e o
FAS [ 5 (A A 2 A 0 R O — R T 60, TR
WAE AR A A 5y BES AT RS B b3, I vpit
BYh 8T S5 EA RS — BRI
B BR TR AN AR AR G DX
T 2A 800 G55 i 577 % .
Bt EE A AT ERE T AP
o R AR R B K A SO, AR R R ROl B R
BB, 0 R 4 3 B B S W 0T L BR T T = U DL
FEBERAAXLRBEHER!

S Z 3Lk (References)

[1] B a, SR, BT A, 25, SR 0 RA DL R IS i AR R

AR BLERBFE[T]. HP BT, 2001, 28(6): 32-37.
Chen Yuanrong, Dai Tagen, Jia Guoxiang, et al. The common
anomaly pattern of Organic Hydrocarbon of metallic ore deposit
and its mechanism study[J]. Geology in China, 2001, 28(6): 32—37
(in Chinese with English abstract).

[2] BRI R, BT A, £ poing. SR A p b o (0 T3 B AR 1)

ARBFFEM]. Abnt: BT A, 2003: 58-63.
Chen Yuanrong, Jia Guoxiang, Xu Qinghong. New Technique
Research on Concealed Ore Deposits’ Quick Localization by
Combined Gas Methods[M]. Beijing: Geological Publishing House,
2003: 58—63(in Chinese with English abstract).

[3] BRIm2R, WIS, 58 9%, . AU RN LB AR 1

TR RS LR, 2001, 25(3): 180—184.
Chen Yuanrong, Dai Tagen, Dang Yutao, et al. The application of
Organic Hydrocarbon Gas technique to the Songshujiao orefield in
the Gejiu Tin mine, Yunnan Province[J]. Geophysical and
Geochemical Exploration, 2001, 25(3): 180— 184(in Chinese with
English abstract).

[4] TRPIG, Bt oR, BT A, 55, RSS2 701 4 IR PR L™ BRI F
A PRI TS I HII]. A 241, 2007, 23(10): 2623-2638.
Xu Qinghong, Chen Yuanrong, Jia Guoxiang, et al. Application of
Hydrocarbons in metallogenic and mineral resource exploration
research[J]. Acta Petrologica Sinica, 2007, 23(10): 2623—2638(in
Chinese with English abstract).

[5] %=, BRim e, XI4R, 45, M E AL T =0 5 0

threbizs . Y3 S ALK, 2014, 38(2): 248254,
Wu Er, Chen Yuanrong, Liu Wei, et al. Application of hydrocarbon
determination method in Baiyun gold deposit prospecting potential
evaluation in Liaoning Province[J]. Geophysical and Geochemical
Exploration, 2014, 38(2): 248— 254(in Chinese with English
abstract).

[6] 7 H 2, BRitog, By, . T R R e 22 4 e i
XA TR0 ¥ R ] P S RAR, 2014, 38(2): 255-260.

http://geochina.cgs.gov.cn H1E LT, 2016, 43(2)



616 i H

b J 20164F

Lu Yueling, Chen Yuanrong, Liao Dehao, et al. The application of
Hydrocarbon measurement to the evaluation and prediction of
mineralization in the Weilasituo Zinc and Copper polymetallic ore
district[J]. Geophysical and Geochemical Exploration, 2014, 38(2):
255-260(in Chinese with English abstract).

(7] WRIGEHE, BRIz, 2= B, 45, AR ERAE T PY R R R B
XA W R R R R D). BT, 2012, 31(1): 120—125.
Chen Xiaoyan, Chen Yuanrong, Li Changming, et al. The
application of Hydrocarbon measurement to forecasting
mineralization potential of Gengzhuang area, Dachang Township,
Nandan County, Guangxi[J]. Geological Bulletin of China, 2012, 31
(1): 120—125(in Chinese with English abstract).

[8] Bk, BRiL ok, ktst, 45, Je i /e R VTS R 0™ X 4k

A FRIUPEA A A 1 HI[I]. BT S, 2010, 46(3) : 506—514.
Xie Taoyuan, Chen Yuanrong, Zhang Jing, et al. Application of
Hydrocarbon measurement to evaluation and prediction of
mineralization in the Wulaga gold deposit of Heilongjiang
Province[J]. Geology and Exploration, 2010, 46(3): 506— 514(in
Chinese with English abstract).

[9] 7k B, MRt oE, dibklel, 55 2578 &0 0 PRI Fa i 2 T B e
S 77 AT, T EMLUT, 2010, 37(6): 1710-1719.

Zhang Jing, Chen Yuanrong, Xie Taoyuan, et al. A tentative
discussion on the genesis, ore— controlling regularity and
prospecting direction of the Tuanjiegou gold deposit[J]. Geology in
China, 2010, 37(6): 1710—1719(in Chinese with English abstract).
[10] MRS AR, BRIEZE, /5 H 3, 55 10 i 252 00 4 07 PR Bk Ak 27 7y
RETRI[I]. 577 51, 2015, 29(1): 98—101.
Lin Libao, Chen Yuanrong, Lu Yueling, et al. Geochemical zoning
model of Yangzhaiyu gold deposit in Henan Province[J]. Mineral
Resources and Geology, 2015, 29(1): 98— 101(in Chinese with
English abstract).
[11] 75 H 28, BRI R, MR AR, 45 IR 450 &7 7 R M BR 1L 27 57
HAOPHRLT]. B 5 ML), 2014, 28(1): 6671,
Lu Yueling, Chen Yuanrong, Lin Libao, et al. Geochemical
anomaly zoning model for Jintingling gold deposit in Shandong
province[J]. Mineral Resources and Geology, 2014, 28(1): 66—71
(in Chinese with English abstract).
[12] SR, BRC s, sk fh, 45, SRR VA S e P iy 1
[7]. " [E L, 2008, 35(4): 738—745.
Zhang Miaomiao, Chen Yuanrong, Zhang Zhiwei, et al.
Application of gaseous Hydrocarbon in gold exploration of the
Huachanggou gold deposit[J]. Geology in China, 2008, 35(4):
738-745(in Chinese with English abstract).
[13] BRI 2R, SR, ki, 45, 8t 0™ i A LIRS & R
S AR T[], PR S AR, 2003, 27(6): 465—-468.
Chen Yuanrong, Shao Shicai, Xu Qinghong, et al. The application
of organic hydrocarbon gas combined with primary halo survey to

ore prospecting and prognosis in the Maanqiao gold deposit[J].

Geophysical and Geochemical Exploration, 2003, 27(6): 465—468
(in Chinese with English abstract).

[14] XZE5, BRI s, X088, 45, Stk e Sk o R sk fe 2 5

il BASA Y L5 4R B ARG (0] REARBE TR =252 4), 2014, 34
(1):23-29.
Liu Yizhi, Chen Yuanrong, Liu Wei, et al. Ideal models of
geochemical anomaly zoning and predicting indications for
Longtoushan gold deposit[J]. Journal of Guilin University of
Technology, 2014, 34(1): 23— 29(in Chinese with English
abstract).

[15] BHIC, Bott, XIEEM, 2. BAT K- ASA KRR L S E e~

TR AE F BT PRASE A —— DI YL R B S B [0, 2 A0 2 4,
2012, 28(1): 1-11.
Mao Jingwen, Du Chao, Liu Jialin, et al. Metallogeny and
corresponding mineral deposit model of the Cretaceous terrestrial
volcanic— intrusive rocks— related polymetallic iron deposits in
Middle— Lower Yangtze River Valley[J]. Acta Petrologica Sinica,
2012, 28(1): 1-11(in Chinese with English abstract).

[16] Ji ¥k, Ju s, st W, AU AP T e A7 L S VR I 5

JE[I]. ‘H 42441, 2008, 24(8): 1665—1167.
Zhou Taofa, Fan Yu, Yuan Feng. Advances on petrogensis and
metallogeny study of the mineralization belt of the Middle and
Lower Reaches of the Yangtze River area[J]. Acta Petrologica
Sinica, 2008, 24(8): 1665— 1167(in Chinese with English
abstract).

[17] JEI &, 5, 220, 45 JCVL R W™ i b 5
JE[I]. ‘AR, 2012, 28(10): 3051-3056.

Zhou Taofa, Fan Yu, Yuan Feng, et al. Progress of geological

SR

study in the Middle— Lower Yangtze River Valley metallogenic
belt[J]. Acta Petrologica Sinica, 2012, 28(10): 3051— 3056(in
Chinese with English abstract).

(18] JEI W A, i, 220, 45 JVL R W™ i J Ll s A i s
A VR R4, 2011, 85(5): 712-728.
Zhou Taofa, Fan Yu, Yuan Feng, et al. Diagenesis and
mineralization of the Middle—Lower Yangtze River metallogenic
belt of volcanic basin[J]. Acta Geologica Sinica, 2011, 85(5):
712—728(in Chinese with English abstract).

[19] Ft IR, BEAERS. 42 8 i PRIRFR AT b (i b S 95 (0], o [
J5i, 2007, 34(5): 855—869.
Ye Tianzhu, Xue Jianling. Geological study in search of metallic
ore deposits at depth[J]. Geology in China, 2007, 34(5): 855—869
(in Chinese with English abstract).

[20] Bifis 5. st LA™ PR | S R0 R He ™ vk 3 (9] v [ i, 2006,
33(6): 1181-1196.
Chen Yanjing. Orogenic— type deposits and their metallogenic
model and exploration potential[J]. Geology in China, 2006, 33
(6): 1181-1196(in Chinese with English abstract).

http://geochina.cgs.gov.cn H1E LT, 2016, 43(2)



