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Abstract: The Sino-Mongolia border areas are advantage in ore-forming geological conditions and have huge resource potentials,
which make them the hotspot for international and domestic geoscience research and exploration. Lithium energy has been
recognized as the developing trend of future new energy, and lithium ore has become a hotspot in the investigation and research of
strategic mineral resources. With the ever - increasing demand for lithium, understanding its concentration and distribution in
thepedosphere is essential for alleviating the lithium shortage in China.Based on the 1:1 million geochemical mapping data of the
Sino-Mongolia border areas, this paper discusses the geochemical parameters, regional geochemical distribution and influencing
factors of lithium in the catchment sediments. The median and average values of lithium in the catchment sediments are 22.50 X
10" ° and 24.46 X 10"°, respectively. The Altay tectonic belt and the arc basin system at the Altay southern margin have the highest
lithium contents, with the regional concentration coefficients of 1.38 and 1.26, respectively, which are the preponderant regions of
lithium enrichment. The regional geochemical distribution of lithium is mainly controlled by the geological background, while the
geographical landscape, clay content, and mineral deposit distribution can also restrict the distribution patterns of lithium. Based on
the 85% cumulative frequency, 74 lithium geochemical anomalies are delineated, of which 23 lithium geochemical anomalies reach
the scale of geochemical province. These anomalies provide the important selection areas for exploring lithium and other rare metal
deposits in this area. The paper fills the gap in the lithium geochemical distribution study and provides important data for the
comparison of rare metal deposits in the Sino-Mongolia border areas, and delineates prospecting targets for alleviating the Li
shortage in China.

Key words: Lithium; concentration; spatial distribution; catchment sediments; Sino-Mongolia border areas;geochemistry.
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Table 1  Lithium geochemical parameters of catchment sediments collected from different tectonic belts across the China-Mongolia
boundary(10~°)
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Table 2 Lithium geochemical parameters of catchment sediments collected from different geomorphologic landscapes across the

China-Mongolia boundary(10~°)
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Fig. 5 Lithium geochemical map of catchment sediments collected from the China-Mongolia boundary
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Fig. 6 Geological map of the China-Mongolia boundary(modified after Li ez al., 2021)

T T2 46 2 TP R B A1 X T B R B T LA B B
A6 5 A5 A A TR e B DT RR TR A . rh 5 0 P B )
REINX, REENHRA LR EAM LA s/
BT DX, A 3 A7 Ak VA AR I R R ] 2R 2 i
TN, 32 B R 28 R A IR A HOIUR R R
L — B3 1A I R A I R BLgg — Rl A AR A
B, R B REMLR S LA RE  PEEND K
A S A K 10 T 43 % (Liet al., 2015) , 1% S 41 A
6 15 25 AT A T 2% KL K T B v
R AE .

by itk — 2 i B UR A O B S ) AR rp 4
SR AR R OC R R T b R 2R SR T R
o M R Ak A B - AR A (26.35X
107°) ) h 2 (22.32X10°°) | KL #E A (21.03%
10°°) G EEME A (12,7910 %) i i B AR IR R AIK

DR Th g o S B 3 s o, 0 - Y8 i 5 (55.95 X
10°°) 45 I8 JR A (49.50X10°°) 8 Wb R U R
(48.98X10 %) | JK A (46.59X 10 °) , X W IKE /R T
Pl s Ay MEEY RZ(E%KEE, 2020). [F
BF B B S A & i 21 v 5 i BUIE K BT
B BR AL 22 (7)ol DL oA A R
TR Y B X, DA R B e E X T A
LR A b X R SE T TR S R RS Y
HAWEMPRLR WEHT S WA E T
TR ST AR v 4R 08 3 A
42 EEMEBEBRTHXER

DX 3 e £ ZR HU RCC ASUAT LA A8 1 Sz e ) o
RS W A, RARH 25 (8] 4 A0 5, $5 1A
A ) LA, 38 AT LAk A R IX e A e K R
HEAE B . 5230 B i XA [R] 44 3 BT R K BT AR



2802 HERFL2=  http://www .earth-science.net

A7 %
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Table 3 Lithium concentrations in continental crust and rocks(10 %)

M 27 ik
KB b 72 20 Taylor and McLenan(1985)
KBl b 72 13 Taylor and McLenan (1985)
Hi 7% PN 18 Wedepohl(1995)
PN 16 Rudnick and Gao(2003)
o [ R B R B b e 17 Yan and Chi(2005)
vh E R PR 19 Yan and Chi(2005)
rp [ R 13 Yan and Chi(2005)
vh ] R 11 Yan and Chi(2005)
v ] S A 4 Yan and Chi(2005)
o E AR R A 19 Yan and Chi(2005)
opE S 15 Yan and Chi(2005)
hE N 12.6 Yan and Chi(2005)
o 22 L 14 Yan and Chi(2005)
o E R A 10 Yan and Chi(2005)
o 11 Yan and Chi(2005)
. hE 2R 12 Yan and Chi(2005)
[ b 25 Yan and Chi(2005)
hEJE (50 & 38 Yan and Chi(2005)
o FE B R R A Ve R A T = A 10.5 Yan and Chi(2005)
rhE AR 9.5 Yan and Chi(2005)
TEASE 8 Yan and Chi(2005)
v i 11 Yan and Chi(2005)
b A 35 Yan and Chi(2005)
hETHCE 33 Yan and Chi(2005)
HE A 28 Yan and Chi(2005)
o E bR A 14 Yan and Chi(2005)
o E KB 8.6 Yan and Chi(2005)

&4 Li 5A1L0,, Fe,0,, MgO, MnO, Corg, TC, K,0, Ca0, SiO,, Na,0 %45 #
Table 4 Correlation analysis (R) between Li and Al,O,, Fe,0,, MgO, MnO, Corg, TC, K,O, Ca0O, SiO,, Na,0O

Li ALO, Fe,O, MgO MnO Corg

TC CaO K,0 Na,0O Sio,

R 0.282 0.208 0.334 0.244 0.253

0.302 0.149 0.079 —0.205 —0.366

P AL E S S R X 2 X P ALEZ
RCC W2 1, & 8. Bl /R Ze Wy 3 fF Bl 7% 28 1 2k oI 4 3%
B R, RCC R 2 1.38.1.26, % W% M
oL R ICRNEEX . P/RBWERN T 5N
ST A0 BT 2R 2 L DX G BT R 6 4 Bl K Rl i 2
M1 . Huhei-Huurai 45 4 ## Al Hovd-Olgii 45 4 4 (To-
murtogoo et al., 2006; ZER 4, 2015) ; B /K =T
xR 4 2 AU AR DL 2L 1l W 7 224 R P R AR B 24 o B L R
VG LA e U 7] 07 224 R4 S S R 2L Sl AL, SR ALY — R
AR 1) SR AT, A 355 % K 5% 3 4 i A AR B K Al L A
DL 52l M i 4k O A (Tomurtogoo et al.,

2006; AR A, 2015) ; P4 & 50T [7] )& T P R %%
W (RS, 2016) , B A+ AT ALK A
i df o ik, BT R 28 £2 4 @ RS R Y AR B, itk —
Aoy R ACBT R ZERE A VB CHY CBE EH B AR R
B R CH =B S AA R R RS BT R 2R Y B
L N [ BN = I 5 N = S 15 il e S L
20065 ZE MR H %, 2016). A [F] 4 1 5 o0 1) b 1Y
oM B A S B N A T BOR [ A v T
PIIC K BT BB AR R ) JC 2 & B, oA
F R IX 300 F Bk 1k S R A (X DR A
2020). B JR 28 K 2 7 LB 2R 2 P S O A R RS 1Y
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Fig. 7 Lithium geochemical map of catchment sediments in the China-Mongolia boundary, superimposed on the Li scatter

data symbol map of rocks
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Fig. 8 Comparison map of Lithium regional concentration
coefficients for the different tectonic belts the across
China-Mongolia boundary

1~12 #4364 FRIA 1A 1

LNV AR R, S SRR SR A &8
PS& TR e STV S N R N OB A L
BRI R e (R AE, 2002).
43 EEHMEBEEMNHXR

Ly b, S5 0 DB B e e, B RO X o R
B S XK 22, 2 T T 0 XA e A IS . P RE
By RS A A i KR A TE R BT R R
IR LA B S R S A AR SR Y I AR DG
(Anderson et al., 1988; Liu et al., 2020). 3 4 5|
THS ERSZRIA R SRR LY R
19T % [ ALO, . Fe,0, . MgO . MnO , Corg (A #L#% ) .
TC(A k)5 ] M IEAH G C R, 5 AR KL T

BAY I S1O, BT Sk 1 AR DG G &R

KEFRBETITR M2 EH AR WP | 1§
HI R N B 2 E R 2 (Reimann ez
al., 2012), FUEE A0 3 SR KA B 122 0 28
i i K A S A T K T R i e AR R A T
FUR K iz o # v e ol IR A1 AR 26 T i 1k
O E P YE LK ERYMTE T & F 2 -
T b DX ) 5 MR 59T e #5 fi (Carranza, 2010). Bb4b,
b FR SO0 SR K BT AR O R A R AR Y S
i K & (Tian et al., 2018) . YLK BT R4 b 41 &
R A MR R B S (Liv ez al.,
2020; FE24REE, 2020) . A [E) 4G 1 BN i) JR & 44
T AR X RE BT R RN AL R i E R R (£ 1,
L7645 ) 5 /A [R] 1 380 5008w Lyl 55 UL R 2 5 Y5 54 0L
AR SR (2, 1.534%)  # B S B Y
AR AR FE R 9 826 T TR — R 1 5T N AS ]
PO DX DA % [R] — i 3 5 0 XA [] A4 3 BT ) R
T AR ARG O, RS S50 R T TR — # R OT AN
[F] S5 0 X AR Ak A5/ el & TE AR AL T ] — SO0 IX A
Iii] A4 5 B0 AR b A K, e UE 52 T 4G 40 A A T B
JC JHI T SO SRR M SO0 AR S inVE A
44 EHMIKUEREREZEXTN

T EE A BB E A5 A R T BT DY 1 Bl BR Ak 2
SEH AR 25 H 1 5T P A (B R O SR AT X
AL AE Ao {53, LS B 25 A 44 3 B0 75 S5 4o (H L B
G v AT SO0 SR O BE Y 52 AR 52 30 A
DXV K 355 0 FE A il Bk A 2 T (&1 10) . DL R B A %2
85 % {H A g 5 11 B i IX S 1 BR  T) s 5 2 S
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Fig. 9 Lithium contents in different geographical landscape in the same tectonic unit and different tectonic unit in the same geo-

graphical landscape
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U E S SR (34 I DL ) B B ek 4k
SR E A SEERE . Bk L 2 T B ER Tk 2R 1k
YRR ZEEGEMEE -FIHRIKEZE
G S H 2H A DX 3K Ak 2 a3 A A e s T
0 S5 e DX S T AL T DX R SR W e
KL B b BR AL 2% 48 (1 000 km?) ML ER b % B &
(10 000 km®) 45 fr 4. 2% (i 2= 55 45, 2002) . 4% B A
Ji U] B S 74 B M R AL A e (S 1~T4)  H
A 23R (17,72 .44 .28 .14 .47 .11.69.40. 35,
31.8.59.73.60.68.5.22.25.1.20.18.62) T
F 1000 km®, 3% 1 3k 1h 2% 48 BUASE (i 2% 558 45, 20025
AR A, 2013) , 45 A S H AR L FF R 1. Doe
(1991) ¥t b 3K b 2 e A g Ry HA B b mlg Bt 26 5
B R KA B BB S S 0 R 1B AR R
T2 5 A (2002) 8 18 FRAE T K T ek fb
T [ 14 b 35K 2 8 e — 0 1Y R EE L BR Ol i Bk Ak
PR XS E S BT R B B KRB RE M BT R
BT R A3 06 2 1) ) T JE Tl M ER AL 2R Bk () &
W4 X Z (8] £7 76 25 Y10 6 B o6 &R (F 2F R 4%
2007) , Al VE Ry it — 20 B A IX .

583 B X BR T A A A AR R R
Bl — DURUE SN, R b B @A R BT
BRI, K 2 5N R AR R s, JF By
A I — DR PR FI A 2 . R R b 2 4 A
0[BT B, 322 A b 52 DS B R LA
IR AR B AAR = A A AR LR KA
BERKE R RE CTRCAEMARS . Bl A2
FBESMAE IR A A G N E LA
W MBUE MUE B R A 5 BB R AR
BRI VR AL R M LA A R R R K

JRIPEST aRA A G R A R A R R
BIAGE WMEBCH B s Mes Ay Ik
A1 J F2 I — PR 43 A0 J AR T8 28 3 b )
FMEA A A LA B TR SO UL RS
WHMKE . —ESR7MZHEEEAR, FELHR
FERIR IR, A A AT B R BUE KL
BRA A A KA AR B K . 32 5T
W TH RS b AR e, = B R )2 Bk AR R
TR R R MR UL R E AR L
KREEPEH G B A R mi AR A A A 52K
TR R A B R R % X W
P W R &, — FR 503 AR PG 1) A AR ) R E P )
TR KB S AN S S iy W e il L X 2 R ey
FIRORE AR b TS (8 3E L R [R5
FKAEUZ NS TR E BT Jm b B 0L A 86 4 i 2]
R B R AR A R (IRl KO A1, SR s DX ™ Y 2
TR AR T D BB B SO RN e L A R R R
FUA KR, FEAARRA KA INKH RN
K& AL A E KA TR XA K B R R
HOERESE, 2010). EREX) ZEEF WD RES
P g5 TR s 8] A A b TR 8 4 (Liu e al,
2020). 1, T 5 i BV Be A BT R 2% 1L R A
Ul — BURUE DL R K o ) 1 PG 3 AR B 7 2 (BT 6)
A RN R (B 7) I K R )
3 R )RR S X 10) , BE R B T e b T 7Y
SR ER Ak 24 20 A 19 06 R L R B T DR X R+
B 4k ok ¢ & . [l S5 X (181 10,72 5 5
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Fig. 10 Lithiumgeochemical map of catchment sediments collected from the China-Mongolia boundary (after removing the con-

trast value according to the median value of the tectonic unit)

AR AR A 5T SR 4 ORI S
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B OCERAE, 2013). M4 58 09 3 ] FAR DL i) 1
T S5 A AR R RS S A Bl IS -2 52 — D A &
IR R AR AT R . 53 B AR BOOR LB Y Sl
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WL BB [ — &R 8 e A T — 4, 58 v A s = (]
10,175 5% ) W LK 5 & F . )oK B IR
K2 BIUHR S b 0 sE T 3 B AT ) A L AP S A
PRl 25 238 e T B K T 7 A 9 T 28 % #h (Keesler
etal., 2012) , H 5¢ i B b 3R A T 52 A0 M, B i X
HA FIHEE WA nT 68, a5t 22 =R
BT IR Bk [T AR Wk K B R R S AL
TR S R R L E AR (F R B4, 2018).
A BRAR AL B A AR R 3R I D s oA AR IR 0
18 th 3 30 35 4 1R 2 638 Ma. 1 809 Ma, 962 Ma,
485 Ma 309 Ma 274 Ma 1 97 Ma, 5 & BR i dh 45
T 1L A8 5 DA SRR i A A 0 AT S DA (E — B, i EL
5 K i R B 1 AT R X I 1Y, 3 I R S A
K5 M Pty it B A R % 8K & (Bradley, 2011). thE
T 2 AL 22 A 1 45 B K b R o B T P I R A
LA R P 5 R e 4 S R RS A
K, REBEY R AR R, T8 BT 4 9K 0 3
T g S PR ok AR A B kL b 50 RS B
BT 7R 28 2 LS P, A o A R i R B A 4 BH A L
JUR MY A A, 5 3k Lk R R AR A g
AW EAR L ER T EEILRIINBER A 2R
HY T = A 1Y B T A AN B 78 43 1A R0 R AR

HE 25 A X R E B B A A T AR AR E
P58 R F T8 9K 45 b o3 5 B 23 45 0F, N
JE R PT B S KRV A & @ R . el —
Sk i I A 5 5 Y AN i 5 PSS S AN N
B 35 W B — S B K T R AR S S Ao
BE) 5 25 IR R p K R B AR 4R AL TR AR
(Keller, 2008). JE B < /K BUER 7 — e 5 H 45 LA T 4%
P 1 FR AR A 5 B R W R O A A A s b 2 R
B s A1 A B M AGE Bl LI A A R X B AT R B
K AR AE R K SR 08 14 B 8] MR 46 (Munk ez al.,
2016). b 7K BYER G PR3E H P BT 3 Al ) T i
e 4G R LUV P B TR] (R 00 25, 2021) . 455 b i
Ty 35 A% O, I AR %% B b 3R Ak 22 S I Oy 2 3 R 7
9 R R BB IR I — 2% i a0 AR AR 1y AT AT
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