947 % s i ER B 2 Earth Science Vol. 47 No. 8
2022 48 A http://www .earth-science.net Aug. 2022

https://doi.org/10.3799/dqkx.2021.151

EZHRENBWIOMTEZMKLEE=E

F I—%1,2,3,£#$1,2,3*’5&%@1,2,3,%}{{ 1,2,3,
R R B )€ I ([ T

1. B RF BRI FIEN F & LI E, 574K 065000

2. % B 3R A 5 12 b 3R 4 B WAL 3 B & AT R T, T A B35 065000

3. BAAE HA B AR R E M RAL S B AR s, T AL BB 065000

4. T W TR B FRTE, TR 100195

S.HAEIXEHELET FEHE L TR ZH A B AL EEHRH PO, @ik 541004

i 2 S BT AS OO0 R, BE IR 0 HOOR . i B [ 5 — A — AR, 7R R B AT R 1: 100 77 [ 28 R st R Al 2 SR T
W.%%Tkgiﬁiﬂt%ﬁfﬁ HATFE X IR M R 77 T R RS AR ol A6 77 R A T e O 1 R Al R AL A Bl 3
R AEHBRAL 27 R b 2 079 1, R ST 8 0 JEE 23 BT 430 AR B ™ s A9 B e 2560, 20 17 69 FhIL 3 . SR T X3S — UM B3 s 5 ) M HiE 4
9 LR D A D, B R T B A [ 69 Bl B M Bk AL A 5 B, BURN T i [ R R R AL o I AR = 3L
WA 7D YR E T, 64 SN 69 Fh U R A S EARE . B S R W R AL 3G 5T T A2 B SR A
L 05 B W 50, 50 3 o0 A BAT 2% FRFAE [ S [o) ™ 5 32 OB 1 1T B M) 2 8 15 0 A9 520, 58 3R A 2% A SR s 7 A
ANTR], TE B w0 R A AR 9 1878 B L X B SRR AR AT 0 T — B AT 9T 38 it BR AL S SRR $ AL T R R L
KGR : OMITR T R RIZVORY s F R R PEBUA  HR {2 8 4T

FESES: P595;P596 XERS: 1000—2383(2022)08 —2765—16 WKfs B HEE:2021—08—26

Geochemical Background Values of 69 Elements in Surface Sediment of the Laos

Wang Wei"*?, Wang Xueqiu"**, Zhang Bimin"*?, Nie Lanshi"*?,
Cheng Xinbin‘, Han Zhixuan®, Liu Hanliang"**, Liu Dongsheng"**

1. Key Laboratory of Geochemical Exploration, Ministry of Natural Resources, Langfang 065000, China

2. Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, China
3. UNESCO International Centre on Global-Scale Geochemistry, Langfang 065000, China

4. Beijing Institute of Geological Survey, Beijing 100195, China

5. Collaborative Innovation Center for Exploration of Nonferrous Metal Deposits and Efficient Utilization of Resources by the

Province and Ministry , Guilin University of Technology, Guilin 541004, China

EE&WE: BEE AU LI H (No. 2016 YFC0600600) 5 H [E Hi 5T 8 £ 55 H (Nos. DD20190451,DD20221807). ¥ 4L R Bt v Je A 25 MR
I e T 5 AR Ll 55 9% % 70095 4 WEBH 35 H (No. AS2022P03).

EZEE A : EH(1984— ), & M4, S P TR, A= U A 3t 3R £ 2 58 . ORCID : 0000-0002-0040-609X. E-mail: cgswangwei@163. com

*BIEE : F2#3K , E-mail: wxueqiu@mail. cgs. gov. cn

SIS E 5, E 2R, TRab 8, e =2 AL B , B AR ET X DU, XU AR A%, 2022, 2 i FRZ VU 69 Fhon 3 MR (L2535 S8 BBk A} 2%, 47(8)
2765—2780.

Citation: Wang Wei, Wang Xueqiu, Zhang Bimin, Nie Lanshi, Cheng Xinbin, Han Zhixuan, Liu Hanliang, Liu Dongsheng, 2022. Geochemical
Background Values of 69 Elements in Surface Sediment of the Laos.Earth Science ,47(8) :2765—2780.



2766 HiEkF#  htp://www.earth-science.net 547 5

Abstract: Laos has excellent ore-forming geological conditions and great resource potentials. The 1: 1 000 000 National -scale
Geochemical Mapping project was conducted in the whole area of Laosat the advocate of the "Belt and Road" Initiative.A large amount
of geochemical data was collected, which provided high-quality basic geochemical data for the study on elemental dispersion and
enrichment, mineral exploration, environmental protection and agricultural production. A total of 2079 geochemical samples were
collected, 69 elements were analyzed by high-precision analytical techniques under the strict quality control. The data set was once
processed by the X3S and the anisotropy was dropped, the median value of the processed data set was used as the valuation. As a
result, the first batch of geochemical background values of 69 elements of the LLaos was acquired, which filled the gap of national-scale
geochemical mapping work in Laos. The characteristics of 69-element background values of Laos, 7 tertiary geotectonic units and 6
tertiary metallogenic belts throughout Laos are primarily discussed. The study shows that the distribution of elements in different tectonic
units is characterized by geological background, tectonic and magmatic activities, while the distribution of elements in different
mineralization zones are different due to the influence of mineralization and tectonic magmatic activities, and the enrichment of elements

is a good indicator of mineral deposits. The acquisition of these background values provides basic comparative data for the next in-depth

study of geochemical mapping data in Laos.
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Fig. 2 Comparison map of regional concentration coefficient values in Jinghong-Sukhothai arc
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Fig. 5 Comparison map of regional concentration coefficient values in Vientiane-Kontum block
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Hg.1.Mo.TC.F.Bi.N.Cd.S.TI,Sb.Cs.U.Ni,
Hf. Th.Pb.Rb.Be.Zr.As.Ag.Lu.Yb.Tm.Y .Br,
Er.Pr.Ta.Nd.K,O.Cr.La.Ho.Sn.Sm,CaO . Ba.
Gd.Ce.V.Tb.Dy.W Nb,Eu,Cu.,Sc.TFe,O,.Li,
Cl.P.Gadt 55 F 6% RCC>1, Hir Se .Hg.1.Mo,
TC.F.Bi.N.Cd.S.TIl.Sb.Cs ,U.Ni Hf, Th,Pb,
Rb.Be.Zr . As.Ag.Lu.Yb.Tm.Y .Br.Er.Pr.Ta,
Nd.K,O.Cr.La . Hodt 36 Fi ot R RCC>1.2, B FH
£ ;Sn.Sm.Ca0 .Ba.Gd.Ce.V.Tb.Dy W 3t 10 Ff
JLE RCC>1.1, & £ ; Te . MgO . Au,Mn, Sr,Na,0O
6 ML E RCC<C0.9, 7#i (K 6) XK/ L HR
X, 5 kTR A LR A Lo
ZREEE, Hh Hg . 1.Mo.Se X 4 f )L % RCC>
2, X EEFE R C R X LM X 1 2 & R0 R I & B2
HEER L.
4.6 K1l

Kl b B A F R AR — AR A 5 L
T %% & 4 2 4] (Lepvrier et al., 2004; £ 7% 4,
2015). Jefk N 2k & A i JE R 220w PR A
B B W 20 — B DT RUA ALK . R 24 LA
M, REERE A — A 5 ol i 2k — 5 oA A 6l
P KL — 12 A CE R s R 3 D R AR B A
RAULWr 2 LA, T3 ool w7 TR A 25 1k A TN 2 e 2R
mRHR R R G5 R s B R AR — RL5E
RS, RAEHFFEREAG AR — &4
14 Bl TR 46 2 — Bl IR R B LR A R A X ks &l
S 5 A B 1L A R LK LR A R s B v
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Fig. 6 Comparison map of regional concentration coefficient values in Sepon-TamKy suture
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Fig. 7 Comparison map of regional concentration coefficient values in Truong Son block
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T1.Be .Dy.Lu.Nd.F.Tb.Pr.Sm .K,O . W Ho.Ag.
Eu.Ga.Er.Ti,Sr.Te ., Tm.I.MgO .Br,Yb,ALO,.
Na,0,Au,Gd.Sn,CaO Ba,Pb,Th,Cl,Ge 3 63 Ff
JLE RCC>1, HH N Hg.Se As.Cd.TC.Sh.B,
V.Nidt 10MICE RCC>1.2, B EFHE , FHELE
ZHHERICER AMEITTR MM LT K ; Cu,
TFe,0,.P.S.Bi.Li,Cr.In.Mn.Sc.Ce.Co.Zn.La,
Mo.Y .Rb.Cs . T1 H: 19 F 6% RCC>1.1, & 4 (A
7). KLl Ml B R o o0 R A X AR R, (E
T Hg AsSE& 0 8 m LR RCC>1.2, 5AM KX E
M ER ST EI BT FY SR

47 REL-BI%ES

AL — SV Al AR R AR 1L B A ) AR
M DTS, KB R g a2y, h
T AR IR Ry AR O A A R
B BURE R A (Wang et al., 2000; F 2% %, 2015)
AR FEAEA D BCR AR R R 2 DO A & 10
=l — gk G T R 5 H : CaO |\ BiL
K,O .W .Pb.Rb . Na,0.Cd.As.Zn .Br.Ba.In.CI.F,
Ga.V.Co.Mn.Ge.Dy.TFe, 0,3t 22 £ £ RCC>
1, Hp CaO  Bi . K,O W . Pb,Rb Na,0 3t 7 fl ot &
RCC>1.2, i # W4 ;Cd . As.Zn . Br.Ba.In.CI.F
H8FILE RCC>1.1, H % ;HI . Sr. ALO,.1.U .Cs,
S.Se.MgO.Ti.Nd.Cr, TC.Mo.Pr.La.Ce . N.Li,
Sb.Hg.Te.B.Zr . Au.Thk 26 4~ £ % RCC<0.9,
T 8).
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Fig. 8 Comparison map of regional concentration coefficient values in Ailaoshan-Song Ma sture
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T B R T A5 A BT s o), 2 Ak 9 R AR T R b
X EEAERK P& 88 50 LW IRZ R4
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BRAL 2 SR 13 4k, P 4 b 3k Bk 1k 2 8 LR (T
¥4 ,2020a,2020b).

5 EHIAIRE N FRIZ TR
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RBL, D1 T HTL AN K Bl 2, BN — I A o il il
18 5K i AR R — > th Z R 2 PR A 2 5
R 18] HE A T 80 A AT AR 2% . R % A B A 5 e
HEE T HET B2 a)R 2R MWIRIE, 18 KA
Jot 36 A i R R T < TR ME AR 3 R O L TE A
T A SR bR R B T AT B B RSP A R S )
Ir RS A, 20 D =GO B R B N 3k 64
YR WLEL 1T T R R R — A
R A IR LR — A T 5 — B
A7 LT LT AT (R S 45, 2009 ; it

Je =
H A

% R4, 2013; B =2 4%, 20145 Kamvong et al.,
2014;Zaw et al.,2014a; X454 % ,2018).

R ERR R KRBT RS2
i 4 [ R (E G A UL B R 3 E I R A IR
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FA S KRS 5 0, A e s T A TR (B B
WA R B T 5 U KA SR R R . E R4
Bt IR () 72 Ak SRS R A I S 2 B F W R A B
W Cia 58 XU4E, 2013 B9 9 52 4§ , 2014 ; Kamvong ez
al.,2014;Zaw et al.,2014a; X 45 4= 55, 2018) . A K
WFFEAEAS X R AR M R 2 DU FE i 3344, 1
WA I £ 15 5186 : T1.Na,0 . K,O . Rb. Ta, W,
Cs.Ba.Sr.Th.U.Cd.Mo.Bi.Te.Sn.Be . Nb.CaO .,
Mn.Sb.Li.Pb.I.Zn,ALO,.Ga.Sc.Ge,Cl,SiO, 3t
31FhCE RCC>1, Hvh T1,Na,0 .K,O .Rb. Ta. W
Cs.Ba.Sr.Th,U.Cd.Mo.Bi,Te.Sn.Be 3t 17 fh 5
ERCC>1.2, i #F &4 ;Nb.CaO .Mn ., Sb . Li,Pb it
6F LR RCC>1.1, & &, FLE N BMOT R A H %
JTLE MMA S ILE ; Tm Eu.Ce In Er.Sm . Ho,
Y.Se.B.Cr.Zr.Cu.Tb.Dy . Hg Hf, TC.Ni,Brikt
20N E RCC<C0.9, T (K 9).
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Fig. 9 Comparison map of regional concentration coefficient values in Chiang Mai Metallogenic Belt
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Fig. 10 Comparison map of regional concentration coefficient values in LLuangnamtha-Chanthaburi Metallogenic Belt
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RCC>1.1, & % ; Th.Lu.I.La, W .Pb.Ce.In. U,
Se . Zr Hf / TC.Cl.Br3t 15 F 6 £ RCC<C0.9, 7 i
(E 10).
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Fig. 11 Comparison map of regional concentration coefficient values in Louangphrabang-Pa Lat Metallogenic Belt

TLIE 52 45, 2014 ; Kamvong et al., 2014 ; Zaw et al.,
2014a; X445, 2018). KN KRB A & il S
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Fig. 12 Comparison map of regional concentration coefficient values in Vientiane-Kontum Metallogenic Belt
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Fig. 13 Comparison map of regional concentration coefficient values in Truong Son Metallogenic Belt
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Fig. 14 Comparison map of regional concentration coefficient values in Honghe Metallogenic Belt
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