2020 45 1 A HooEk ¢ R Jan. 2020
5414 55 1 : 80-90 Acta Geoscientica Sinica Vol.41 No.1: 80-90

www.cagsbulletin.com

2 EEMIKMU FIEE SR E = X

E oY EBERNY, RN, Sk
Sounthone LAOLO®, Phomsylalai SOUKSAN®, x|t 2, %l &4 2
1) B AR BEUR AR MR Al 2= 00 B S0 2, o [ M SR B L BR P B0 R Ak A A 5T, T ALJERY 065000,

2)ERA FE R SCH L A BRI R AL 2 [ PR 5T ooy, WIHLJEYT 065000
R AR R R E AR E R SRR, ZH 7% 01000

B OE: MEER T B, e E R R IR, PR T EREEN 21 7 km® #[E
FRPE(1:100 T7)HIR A2 E AR, AR CAEEAN T 24 B 5 R B BRIk 2= IR 1 25 1, O 22 i Bl i
B 0TI R . AR A A A 2 A T R A T B A BR A 2 IR R . A UROR AR R AR N R Ak 2
FEA 190544, HRAZFMMRTFBEAT T 71 MIT R & &, FRPEILHIE T X 270 K 1) ik b 2= B A sk b 2%
SH A, BrdxtER Au, Cu, Ni, Co, Mn, Zn, Ag. As. Sb, Pb. Bi fll Sn AyHbBERIL 25550 HAH S
W R B X EETTR Y P ALE /N TR E R AR XOK RTTRY TR &=, W H X TR 1 h A E /N
THH4ME, As. Au, Bi, Pb Fl Sb fEZHIEE N 734 40 A Yy, STRIDEREEY W @it R BURE S, &K
1% F3ReE 48 Au; Cu; Ni, Co; Mn, Zn; Ag., As. Sb. Pb. Bi. Sn%§ 5 MR, HRMEICEWHERTL
SO ATRFIE R EE G SR R, AE BRI T 7 A Bk Ak 2 i i X
KEEIR: Ehd; IR E R, R ORE, R I 5t T
FE S P632; P612 XRAFRARS: A doi: 10.3975/cagsb.2019.052802

National-scale Geochemical Mapping and Prediction of
Metallogenic Prospective Areas in Laos

WANG Wei'?, WANG Xue-qiu"?", ZHANG Bi-min"?, HAN Zhi-xuan"?,
Sounthone LAOLOY, Phomsylalai SOUKSAN?, LIU Han—liangl’ 2 LIU Dong—shengl’ 2)
1) Key Laboratory of Geochemical Exploration, Ministry of Natural Resources, Institute of Geophysical and

Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang, Hebei 065000;

2) International Centre on Global-scale Geochemistry, United Nations Educational

Scientific and Cultural Organization, Langfang, Hebei 065000;
3) Ministry of Natural Resources and Environment, Lao People's Democratic Republic, Vientiane, Laos 01000

Abstract: With the promotion of the National Initiative “The Belt and Road” and the support of the China
Geological Survey, a national-scale geochemical mapping of 210 000 km® was carried out in Laos, which filled
the blank of national-scale geochemical mapping in Laos, and provided the basic geochemical guarantee for Laos’
basic geology, mineral development, environmental protection, and agricultural production and some other fields.
During the project, a total of 1905 geochemical samples were collected in Laos, 71 elements were analyzed
through several testing methods. Based on the analysis results, the geochemical maps and geochemical anomaly
maps of Laos were compiled. By studying the geochemical parameters of Au, Cu, Ni, Co, Mn, Zn, Ag, As, Sb, Pb,

Bi and Sn in Laos and their correlations, it is found that the median values of these elements are less than the
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values of sediments in the tropical rainforest area of China, and the median values of these elements are less than

their average values. As, Au, Bi, Pb and Sb are unevenly distributed in Laos, and the local enrichment of elements

is obvious. Through the analysis of R-type cluster, the elements are divided into five clusters: Au; Cu; Ni, Co; Mn,

Zn; and Ag, As, Sb, Pb, Bi, Sn. According to the geochemical distribution characteristics and comprehensive

anomaly characteristics of the elements, Laos is divided into seven metallogenic prospective areas.

Key words: Laos; geochemical mapping; national-scale; metallogenic prospective area
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Fig. 1 Simplified geological map of Laos (modified after JIA et al., 2014)
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Table 1 The detection limits of 71 elements
BARVIEIt N Ag As Au B Ba Be Bi Br cd Cl
Kt PR 20 1 0.2 1 5 0.5 0.05 1 20 20
VAR LoN Co Cr Cs Cu F Ga Ge Hf Hg I
ot BR 1 5 1 1 100 2 0.1 0.2 2 0.5
VAR It In Li Mn Mo N Nb Ni P Pb Pd
o Hi B 0.02 1 10 0.2 20 2 2 10 2 0.03
VAR LN Pt Rb S Sb Sc Se Sn Sr Ta Te
o Hi B 0.03 5 30 0.05 1 0.01 1 5 0.1 0.01
BARVIE LN Th Ti Tl U A4 W Zn Zr Y La
Kt PR 1 10 0.1 0.1 5 0.2 2 2 1 1
VK LuN Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
o Hi BR 1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
VK LuN Tm Yb Lu Si0, AlLLO; TFe,0; MgO CaO Na,O K,0
o Hi BR 0.1 0.1 0.1 0.1 0.05 0.05 0.05 0.05 0.05 0.05
TR bR TC
ot BR 0.1

H:Ag. Au, Cd. Hg, Pd, POUCEKH

J%; HATE

R0,

PR B 107 Si0,. ALO;s. TFe,05. MgO. CaO. Na,O. K,OFITCHK: Hi FR 7 B
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Fig. 2 Geochemical map of Zn in Laos
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Table 2 Geochemical parameters of ore-forming elements in Laos
JLE Ag As Au Bi Co Cu Mn Ni Pb Sb Sn Zn
F/MHE 19 0.50 0.10 0.03 0.23 1.20 75 0.50 2.15 0.05  0.63 3.90
25%(H 49 2.19 0.55 0.10 4.67 9.51 260 8.22 9.77 0.29 1.39 26.87
R E 61 4.78 0.98 0.18 8.90 16.50 386 15.12 14.96 0.50 1.88 45.39
75%(H 75 9.05 1.52 0.29 14.49 26.28 626 24.16 21.93 0.88 2.57 66.37
85%(H 88 11.74 1.98 0.36 18.09 33.11 818 30.55 26.96 1.22 3.20 77.07
95%(H 122 22.02 4.01 0.54 30.05 55.90 1329 53.20 40.56 2.34 491 101.51
97.5%fH 153 32.25 7.32 0.78 42.84 76.34 1727 99.61 53.52 3.30 6.44 130.39
KRME 10000 2755.10 913.70 46.62 24270 459.00 14212  236.70 4695.00 1284.94 100.00 2 524.00
I 79 10.41 2.53 0.29 11.83 21.96 537 21.25 23.62 1.94 2.52 52.46
bR 2% 325 85.86 23.60 1.45 14.06 26.06 589 26.89 134.55 34.53 4.87 74.22
*Eﬂ%m/% 80 7.70 1.49 0.36 12.00 20.00 660 24.00 29.00 0.72 4.20 63.00
XK R YL
FE:Ag. AwCE S RAA107°, HAb T S RN 1075 i A AR X K 28 TR B0HE S U8 SCHkaR 15 A6 FERIH 47(2007)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
T 4 BHEE TRARLEENX
. T . 7C 3 O BR A2 R BR AL 2 53 3 1 2
Pb fili b, AREICER BRG] 1 R
i PRI £ ST 4), G54 DB R 6 Bk
L W 10 B AT T 3R W 25 L ER AL 27 A3 A R AIE, 76 2 hd

B3 ZHMETTRERRESATRB)ERE
Fig.3 The ore-forming elements clustering analysis
(R) spectrum diagram in Laos
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Fig. 4 Comprehensive anomaly map of ore-forming elements in Laos
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AR ales . hE . RKEREES. HiER
HEE RSB )R, BNt B, Bk
AEERELORRY), Em A, & RE R
UL — U s DRy 22402 DX N R 80 M i, T 0 B0 PP R PR A
NERARRX GRS HE TP . A X
Au. Cu, Mn-Zn F1 Ag-As-Sb-Pb-Bi-Sn Zi& 5 1 i®
Y E, Au, Cu. Ag. As. Sb. Sn SFHE >
B 179, 2.27. 14.20, 47.78., 164.72 1 7.51,
AT X TR W ML 4R
() E B X, L S XN B R T
WTREE . M EHE % (Schwartz et al., 1995;
BAEARAE, 2012, 2013; XIBEAIEE, 2014; BRE04&
2 2015),

(6)HELN M —HE R B s ER AL 22 T (X . 1%
TR X Fm ALY 2200 km?, HP0 KR4 800 km?,
P F U A RAH . B X EIR kT S —
EL €8 B Al R 1L B A Ak, B EE H)Z R
B AR AR S OB A R R R, AEVE iy il —
IR 5 DT 22 X PN P A e, e 7 P B — B S
PR LA 4 T 2 2% XS 4 1R I 2 0 A, 4R
PET R T B ok IR AR SRR . T bRk
7% 8 Au, Cu. 1 Mn-Zn, Au, Cu. Mn, Zn
By f KE 4> B 14.28x107° . 136.20%10° |
14 211.50x10°° F1 2 524.00x10°%; F-¥3{H 43 5 K
2.13x107°, 30.87x10°°, 935.56x10° 1 154.70x10°°,
SEHREE AR M 2,18, 1.87, 2.42 F13.39, AKX 2
LR 0 M EER TR X, AR CHT A
TFRWMET . NREV ML 055 B E R 4,
2013),

(7) B 0 3 BR AL 2 T X A F5 001X s B E A7
TER B, L TIPS E R, HEZES R
T B AR G R SE AN RS, L X A
TG — B0 B s i e, DX PN 2 2 o oy AR AR
AR, KEARKBAG R, XNS
WG sham g, PR E SO A AR A S I AR T
LB TE AR HE T P IR IR . Au, Cu ., Co-Ni,
Mn-Zn il Ag-As-Sb-Pb-Bi-Sn Zi4 FH kA, &
WIHAUR, Au. Cu. Co. Ni, Mn Fl Zn By KAE 5>
Bk 93.39x10°7 . 118.70x10°° . 242.70x10° |
236.70x10°%, 7 764.30x10°° F1 237.60x10°°; FH4{H
R 2.58x107°7 . 28.62 x 10°, 21.24x10°
49.70x10°°, 690.18x10° 1 59.69x10°°, SH 5k & 43
Bk 2.64, 173, 239, 3.27. 1.79 #l 1.31, AKX

CHMA B A SRR A0 . WEar .
WD, ETEGT . M 1. 2 BT SR T,
2009; HIKFRSE, 2009; B AENAE, 2013; K IHAE,
2016).

5 4k

ERAREDMEL, KREZHFERR, hy
PRI R T R . RERLEIE, HAT SR B AL
W&, (AEi R E, AL, KRE
£, HIAE G B MERE B s RS IH R T
VERRAR L M P2 UL PR 2 2R, 7EAS i IX HAT Tl R A S
MIPEH, ASCH EZLE T

(D)EREZHRE 1:100 J7BRfb2AHE, #HiE
TR 21 J5 km®, Gl T 71 FhOCR A HER L2
P IR 2 S L, TECRD 1 2 4 T 5 RS b 3k Ak
SEHE S [, R . 5 A B
PR AR AE P AR A TR AL 1 A sk Ak 2 Of
B

Q)i W5 ZHt Au. Cu. Ni, Co, Mn, Zn,
Ag. As. Sb, Pb. Bi il Sn Byt BRIL 4 BUFE &
P As. Au. Bi. Pb il Sb £ KB N 504+ 43 A
¥, TR RS LR, mH R TR =N
H AR /N T 3R B A AR XK RUTERY TR &
H o

)BT 5T EHE Au, Cu. Ni, Co, Mn. Zn,
Ag. As. Sb. Pb. Bi il Sn fyHiERfb A0, 3
iT4% iR ITR 730 Au; Cu; Ni, Co; Mn, Zn; Ag,
As. Sb, Pb, Bi. Sn %% 5 PMERE,

()R T 3R A b BR AL 2 20 A1 RRAE S 255 S
FRAE, FE2RR 5 T F 00 B — 5 2R 2 i Bk Ak 27 i
Wit X . RE—VEE U . 4 BRI i i 5t
X, BEEW—)INY 4. . |, BRBEEZLE
BRGSO 5 X | F FL— T R & BRI 2F i iz
X BRI A . B HbERALE I R X PR
ME—PER EL R b IR A AE B 5 DRI A R
WA . NS LA R IR I B X
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