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Using lithium isotopes traces continental weathering: Progresses and challenges
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Abstract: Background, aim, and scope Since weathering processes constrain the cycle of elements and their
transportation from the continents to the lake/ocean reservoirs, shape the topography of continents, and regulate
global carbon cycle and therefore climate changes by consuming atmospheric carbon dioxide over geological
time-scales, how to effectively trace continental weathering processes is one of key scientific topics of supergene
geochemistry. Being one of the most promising silicate-weathering tracers, lithium (Li) isotopes have long
been exploded to trace continental weathering and thus to reconstruct secular weathering scenarios. To acquire
effective research methodology, review of establishing Li isotopes to be a silicate-weathering tracer is thus
essential. Materials and methods This paper reviewed current major developments, problems and challenges

of using Li isotopes to trace weathering with respects to its major reservoirs, weathered crust, riverine systems,
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leaching experiments, and modeling simulation which have progressively developed in the past decades. Results
Owing to large mass difference between °Li and 'Li, one valence, and no effect of redox conditions and living
beings, if not all, at least at catchment scale, Li isotopes own potential to trace continental weathering processes.
However, its sources and controlling factors of Li fractionation during weathering processes are controversial.
Discussion Changes in Li isotopic compositions from weathered crust to fresh bedrocks are complex and even
reverse, whereas controlling factors for Li isotopic variations in riverine system are various and controversial, in
particular for large river systems. Leaching experiments and modeling simulation for Li isotopic compositions
are at an early stage. More attentions are focused on seasonal variation in riverine Li isotopic compositions at
small, monolithological catchment. Conclusions We pointed out that Li isotope system does have its potential
and uniqueness in tracing continental weathering, especially for silicate weathering. Recommendations and
perspectives In order to reduce the uncertainty of tracing silicate weathering processes using Li isotopes,

elaborating leaching experiments of rocks/minerals, marrying large and small catchments, enhancing computation

simulation, and coupling of multi-isotopes are suggested to be needed in future.

Key words: Li isotopes; continental weathering; geochemical tracing; controlling factors; review

BO(Li) [A7 % M 058 46 T McLennan and
Ainslie (1922) , 4k Taylor and Urey ( 1937, 1938 )
PHE T Li [ R Z )G, Tl s ny
BRI, Li A = A0 os — ELR 818, H & 20
7t 80 ARARLIK, 1955 TR H ARS8, Wi
BT (TIMS) | R EF I (SIMS) |
iR (Ton Probe ) , JuHIE AL BN & 55
B F AT REAY (MC-ICP-MS ) # HHB ( X ZE 243 A
# /03, 20015 Suetal, 2015) , Li Al {7 Z f9 il
RS B 1A% 0.2%0 £ 47 (Huang et al, 2010; Van
Hoecke et al, 2015; Linetal, 2016) , F SIMS {4
DX A 53 BT R BE AL 3K B 1%0 247 (AR A2 4%,
2015) , Ffif Li R0 2= 9 AF 5l & . H b,
Li F RO W H T /RERE S . 1R RER
7fk (Seitzetal, 2004, 2007; Liuetal, 2009 ) .
5¢ - M2 ¥ G ¥R ( Tomascak et al, 2000; Magna et
al, 2002; Suetal, 2014; Zhengetal, 2015) . #
Hefff b B 5 9RE 4k ( Zack et al, 2003; Tian et al,
2015; HLLB5E, 2015) | PP RS (H
R 9l 45, 1994; Orberger et al, 2015) . W # ¥
Jii 3k P8 (Helvaci et al, 2004; 75 %% 4 %5, 2011;
Dill and Weber, 2013) . HE TR EE Y PREAZ 1L

( Froelich and Misra, 2014; Li and West, 2014;
Vigier etal, 2015) I R&ATEFKREXAL ( Ushikubo
et al, 2008; Liu and Rudnick, 2011; Wang et al,
2015; Fairén et al, 2015) 25, 7E 7~ i KB X1k
YEM D7, Li W22 Ak 2 KA 3k 72 R ) o 706
WG AT 28 1% 71 (Vigier et al, 2009;
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Misra and Froelich, 2012; Dellinger etal, 2015) .

1 T RE IR R 10 Ak~ XA B A Sy J2 L 5 i ]
RO b e S py L i F2 (Berner et al, 1983;
Kump et al, 2000) , i Li [F{2 5 BAER R ER
AR R . B ST Y TR (RRAEE
FRELEFR ) BU¥E )1 ( Berner and Kothavala, 2001;
Vigier et al, 2009; Misra and Froelich, 2012;
Cermeno et al, 2015) , Kt Li [64v & #% kK w
EAA T AeE L . Rk XA AR E . 1
s g, AR AR, R O B BT XU R
e LK 3 AR A A A 1 e g R S s ML A 4 AL
SRR . SR, BEE X Li A7 2R B K bl XL
AT R FIR A, TE3R Li [R5 28 4318 44 il 22
RIEAL, HALSE Li [Alf7 58X 22 e A% ]l
gy o A T A AR Li [l 3 7 ER R X
T AR SRR, A SCERAR T Li AR AR
fe5e. WAL, A SR s . BRI ISR
T AR i i S LT i PR, DUIBAfE 3 Li [m] 4z
AR R ER KRB XA 5 T A — 2 A
1 KBREERARULEY Ui @B RER S

LR RY
L1 BAMEESE Li FARER

JEFIFECH 3 19 Li A °Li FlLi B 222
17% B9t e N R, HeRM R &k =R -

Ty Ty o
GL—T(H- ) - GIL—;(LSVEC)

S'Li(%0)= x1000%0 (1)

Ty »

Li
— (LSVEC)
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HAG) 2z Ad ) Li 0 4n fE 9 o 2 36 B B &K
PR e 5 H R B A L iR R (Li,CO,) , R
NIST-LSVEC, H: 'Li/°Li=12.1025+0.0016 ( Chan
etal, 2009) .

Li AT RS RMI A RMER, LiT 120 0.68 A,
5 Mg (0.66 A) A" 242 0.51 A JfiIFe™ (0.74 A)
B A BT, DR L AT AR ARk TR
HAathE Mg, Fe (X924, 1984) o MWEMES
EbEer, Liaste, flingEk st Li =i
1.5 ug-g ', Wi A Li & iE 4 ng-g ' (Vils et
al, 2008) , fERI%AH Li FifE 6—40 pg-g ' (X
YR, 1984) o A[EEPERY o'Li (A8 fb gk W
W, WA Li R RN 4.3%0, M A Li
A i 25 2H B2 4%o0 (Vils et al, 2008) , fE 2
i Li [ff R 48208 —10%0 — 18%0 ( Tomascake,
2004)

Li [A) o 3 4 5 B4 0 R A s B 0 0 fifi g
M, HATC LSRRG T ARG Li &Kk
SLifH (1, 1), X4 Li A0 3R ERRRX
LR BF 9 B € T AEAili ( Tomascak, 2004) . KRiF
T e A (MORB) (1 Li 5 it S H Rl %
ZH N 31— 7.5 pg-g ' Fl 1.5%0 — 5.6%o ( Chan
etal, 1992; Liuetal, 2011) . fE 5K %5 Ml #8
e, Li i Se ik A iR AH (Chan et al, 1994; You
and Chan, 1996; Brenan et al, 1998) , S#IAE
Hung o4, MTEHL S E AR . KR5S 8 2
AERINC BT, 7RI R AN BT 48 < 5 i3 ( Mason
and Moore, 1982; Wedepohl, 1995; &M% 4%,
2003 ) , Utk BHLSEH Li (9734 5 i R OL R 3R
FUME A e, RN 305ug-g', JLi %y
A 0.6%0 ( Tomascak, 2004; Misra and Froelich,
2012; Sauzéatetal, 2015) .

HhRA .
Deep space I =} kiBRfT  Chondrite
pat: ¥ :
Atmosphere M7K  Rain water|
7K River water I
I (17K Lake water
K] I 5 FLBR /K Ocean pore water
Hydrosphere )
W /5K Seawater
D KB G R Continental hydrothermal fluid
I AR High temperature fluid
[ %k, U4 Loess, Shale
R 1 AWREDEN)  Biological sediments
Sediments
[ T R¥HDEY  Marine sediments
S Z 0 Ocean island basalt
I NS The island arc lavas
e D IR AR RS Low temperature altered MORB]
7T
Upper crust I A ZaUE Fresh MORB
B SRR ZlE High temperature altered MORB
I (¢~ Granite
I ) 35T Terrestrial upper crust
s@ﬁ&"{m | | Wi VA B Peridotite and pyroxenite xenoliths
zone [ | #4#52: Eclogite
L()—\I;:Vﬁ% oo N 5B The lower crust xenoliths
-20 0 20 40 60 80 100
o'Li/%o

Fh TG . UK F] A SCHR Henchiri et al (2014 ) F1 Wang et al (2015) , TR T SCHk W ELSE (1994 ) | Pogge von

Strandmann et al (2006 ) . Vigier etal (2009 ) #l Millot et al (2010a, 2010b, 2010c ) 5 3CHik .

Supplementary data of river waters are from Henchiri et al (2014) and Wang et al (2015) and that of rain waters from Xiao et al (1994),

Pogge von Strandmann et al (2006), Vigier et al (2009) and Millot et al (2010a, 2010b, 2010c).

Fig.1

B ARG L RGR A (JaeARaE (2009) #h5E)

Lithium isotopic compositions in natural reservoirs (Modified from Tang et al (2009))
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Tab.1 Lithium concentrations and isotopic compositions of fresh and weathered crust materials on the continents

I S frht TLi/%e HRA
Type Name Concentration/(ug-g ') Sources of data
Bt Tsai etal, 2014;
Loess =305 =06 Sauzéat et al, 2015
R
—2 —2.6—14 R 1, 2014
Soil 5 00 6 yuetal, 20
UL e B -
Ak
Common upper crust . 6—40 -10—18 Tomascak, 2004
. Granite
materials
Hrff MORB Chan et al, 1992;
Fresh MORB 373 1536 Liuetal, 2011
'Z:I iy
s ~4 Vils et al, 2008
Peridotite
B e
Clays
Rl A 0—6 Hoefs and Sywall,
Terrigenous clast 1997;
Jileﬁff‘; Z ] R T T o Chan and Hein, 2007;
Relat t ' - .
clated weathere Biogenic sediments Very low Vils etal, 2008;
products
VT FEU i b
WA 0.2—4 4125
Sedimentary carbonates
Ehim
Salt lakes 0—262 Yuetal, 2013

1.2 XL=#8 Li 82 R EREARK

T Li &K HonER, I Li K Rl KAk ik
HEHERZEW . R, KEifs R 7ENR
ek R v Li AR AR s B RIS R i, 1
FEARKRA W FE RN R R, Li [R5 18 3
B e FE o2 3 B v ( Pistiner and Henderson,
2003; Qiu et al, 2009; Wimpenny et al, 2010a;
Verney-Carron et al, 2011) . 7£ #& iz i 72 v,
Li fRSe e R ARG L0 b s 4, ULk £k
LR, T4 h8ougg!', SLifHA
1.6%0 — 5%o; 'Li M| 3= 2 7 AR A7 AU, X L
"Li BffF opad R BHE B R H5T / M, R i e
Hi 7% & °Li (Marschall et al, 2007a, 2007b) .
i VR T U R L S S il 24 pgrg !, 0L
BB AL T 0%0 —6%o0; AW WL LAY Li 7 i
WA, LR FR BN 6%0 —32%0; UURRKAR
HAP LS E—-BNTFSpgg!, HOLiEN
—1.6%0 — 5%o ( Hoefs and Sywall, 1997; Chan and
Hein, 2007; Vils et al, 2008) . 3 4 10wk fig £k
A LA RARIE, A7 02—4pgg !, OLifH
2] A —41%0—25%o ( Hoefs and Sywall, 1997) .
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W Li & A E E AR K, BT 00—
262 ug-g ' (F 1), XG5EHMWS AR AR /Y
YITORIEAE (Yuetal, 2013) (5R1) .

T Li & s SRR I EOR, b5 —
200 pg-g ' (XIPEREE, 1984 ) , O'Li{HAE —2.6%0—
14%0 (Ryu et al, 2014) ., W= Li & = F 1
N 60 pg-g, —EE Li H 4 Li & &l LI ik
1% (Meier, 1982) ., #+H LiFH&FES i
FERA—EL, BT 2035 ng-g ', FHMLN
30.5 ug-g ', OLi WA N —, 2K 0.6%0 (Jia
et al, 2007; Tsai et al, 2014; Sauzéat et al,
2015) .

2 Li B RRERKRERLTTER

FAR S Li — DL Li" B IR U2 4E (Faure
and Mensing, 2005) , Joib&MhAafk, ALk )i
SN ISR R, R Li AN 2AarIc R,
A= WA G L 4318 A0 AT B A 5 I (Rudnick et
al, 2004; Lemarchand et al, 2010; Clergue et al,
2015) o B A BTt AR b Li [0 3R 09 e R 401
HFE R B KA AVE i B2 (Rudnick et al, 2004;



ek, S BRI EURESRRINAE . RSP

Liu and Rudnick, 2011; Henchiri et al, 2014 )
(E1) , TEARFC LR 110%0 Y531,
2 90%o 1Y Li [0 22 701 A A= FE e / Vet R A5
( Hoefs and Sywall, 1997; Rudnick et al, 2004;
Yoon, 2009; Millotetal, 2010a) . 5 (&) Hi3
T2 90%o0 1 Li [FIA R MR, B R EE
o 2 Y Li [F57 2R A3 MR MO /238 , 1R 2% ( Millot
et al, 2010b; Wimpenny et al, 2010b) . i,
AT 5 AR T 22 1 °Li AL 24 R B K Bk
WAL AVE 978 7 (Chan et al, 1992; Kisakiirek et
al, 2004a; Misra and Froelich, 2012; Dellinger et

al, 2015) .

SR, B HIRLE R 25 % Ak KL 3
AR S AP Il K Li i I o'Li (EAE b WE? L)
H— A BUREE (Huh et al, 1998, 2001) . AT
] 225X — [r) i, RO RIE 9 5 2 o0 R 52 T i
Frip, BN Li [ R i R KR R 3R
SR, BT RAESE A S A A, SRR
A CWTFRHE) o FEfE, S 7GR Li A ERTE
KB RAG B AT, BRI IR 0 A Bk 32 2L
IR it FHAS [] e DX/ N g A7 i s o i, 1T
JE = IR IE T UL, DU R Bl AU Ak it 72
o Li [ 2= o semn R R . SR, B ATET IR
MEERS A —, JTIZAE g, Bffifeiz 1 Li
[F) 57 2 73 it KBl XUAR 7 TR SR A7 AE 1 2 ORI
ENE
2.1 RLFEH Li B RARTHE R

WAbFeaa /oL . KRG . I
A R KRS A A AR AR RAE T
)7=4) (Huhetal, 2002; Pistiner and Henderson,
2003; Ryu et al, 2014; Verney-Carron et al,
2015) o 3@ A —H X XUk Fe i Li [ 2 40
RI, ANRIRALTER Li & i RO R = R =
FenyE ke, MELIAHEZE . #l4n, Huhetal (2002)
WL, BRI IX X S i - b i Li 5
S T A 2 A I AR, 0L (DA ) T TS i
LA ML T B (AN 10%0 FEAR 2 3%0 ) 5 1M
Pistiner and Henderson ( 2003 ) FAF5T I % i i
DX )1 4 e oL B S e 2o — 30 (2 4% ) 5
Ryu et al (2014) BFFEAR LB, IR ER SR
W, LigtR gL LI, WAET Y (UHER
W) AR R AR K Li R 25318 . Beah,
Bl E ORI AN 2 A5 7 A Li W) 3R 20 i

A 16 (Pistiner and Henderson, 2003; Ryuetal,
2014) . R, KAkserh Ry Li [F467 R 0F5E
T DU HER: (1) KSR iUl # b Sk
SMRPI I, X AE Li & & A O'Li {6 A
Jz Wt (Huh et al, 2002; Pistiner and Henderson,
2003; Kisakiirek et al, 2004b; Liu et al, 2013;
Ryu et al, 2014) ; (2) °Li &) ¢ &G 1+ W B, T
"Li Zy i B P ST RT R R B R KK A
( Kisakiirek et al, 2004b; Rudnick etal, 2004 ) ;
(3) AT A LR fif 2 WAk 52 o 0'Li
Ay B FE ) 29 % K 22 — ( Lemarchand et al, 2010;
Liuetal, 2013; Ryuetal, 2014; Verney-Carron et
al, 2015) .

WAL FEIE BT — DI R &, HW B4
ZhEE . AR KT AEWVERT . HOE | JE RN TE |
PR BTN FEEE R I [F H 2 (Ollier, 1988; #
TESC A, 2002) o B, A XU e =z E) 4k A7 40
BRI R AT RES AR, AT A [R]
AT B [F A,

HHAbRALTEAN LG, A 5 R E 4
BT A RERTT R Li R 2R 78 o Kl XUk 3t R g B
MXTG, SR, HETERXE 4 Li [ R R XA
RIS TAEACH —fi], Tsai et al (2014) Xf1H
- RIEE SRy Li WA R B, B
PR E YRR Li S 6L HAMEAR K, 59
VLA IR, H S AR HRLAR NS W55 B
+ P RRIRER A B Li F A0 6L (HASE I Fh gk,
I HLH O'Lif 5 k2 AR BORAT B i AR S
22 KRR Li B RAEGERMESY

IKF G P Y Li JTR FERET A R
NG B MRS R K A (Clergue et al, 20155
Dillinger et al, 2015; Liuetal, 2015; Wangetal,
2015; Pogge von Strandmann et al, 2016,
2017) o HAG, £ KR 2 0 K AR Y
Li [a] i R i ¥ & A B4l (Bl 2) o WK
I Li ) & AL E K, O 0.06 —81.2 ng' L,
H S'Li {HAE L KLY 7E 0.8%0 —45.1%0, 2Bk /K
SF- 34 6'Li {6 4 23%0 (Huh et al, 1998; Liu and
Rudnick, 2011; Misra and Froelich, 2012) . ¥
TR IE Y O'Li 4L K I HE —6.8%0 — 9.5%0, ik
ST A AWK PSS oL fH. SR, hF
KUK A Li [ 2R 2o 2 g i R R A2 2%
FERNRSAME, R0 EEAFEFIL, EIL
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4, B2 1 /N i Li WG R Gt
5%, 4 T HEEAIAR (Lemarchand et al,
2010; Clergue et al, 2015) , & Li [Al{ £/~ i
KREFRACTEA TG
TR HR L AR TR BT K 0L AR AR s ) 2
H iz I Li el R s i R XA s e iz —
L Huh 85 A AR AWLEA Dy, K i Li 2%
KR TRERREL AL, a2 S I 1R
A KA E; H K o'Li A i EE N EARE
wtt, TR R R AR PR SR )
R B 5 A P )6 28 4088 22 DA -, Rt oL f
S WL R R A B XL SR (Huh et al, 1998,
2001; Kisakiirek et al, 2005; Vigier et al, 2009;
Liu and Rudnick, 2011; Misra and Froelich, 2012;
Froelich and Misra, 2014; Dellinger et al, 2014,
2015; Pogge von Strandmann et al, 2016 ) . 5 tt[A]
i, AR K O'Li fEAR IR 5 LT b R 5K
(1) WA PRI s K =i 6'Li L ( Vigier
etal, 2009; Liand West, 2014) ; (2) vk JI| 1
JFH %7 7K 1 7L 52 Wi 3 559 ( Wimpenny et al,
2010b) 5 (3) /KA pH XHAIK o'Li fEA—E #
M ( Dellinger et al, 2015) ; (4) i &1 v #E
M Li WITRAT R, BARRI I R T
Li W BAER™ )T HAN A AR, T E TR B <
4R, “Li RS AR ET W hbks B & 2E 501
(Godfrey etal, 2013) . #Rifii, HEMAF5RERM,
ZIKSCHEIR . AT YA S5 B2, K O'Li
H 55 L RZ AR E (Millotetal, 2010c; Liu et
al, 2015; Pogge von Strandmann et al, 2016 ) . L4},
Dellinger et al (2015) #2&H o'Li {HAEfk 5 Kt KAk
Z IR R
5 Huh & A 09 W &5 A 6], LA Pogge von

Strandmann 55 A A QR A0 55 Ay, K A Li
MR 2 Z R R 4, o'Li [H IS o) B i W3t
kR A AL SR EE (Yoon, 2009; % AR itk
%, 2011; Liuetal, 2011; Henchiri et al, 2014;
Wang et al, 2015; Pogge von Strandmann and
Henderson, 2015, Pogge von Strandmann et al,
2017) o fldn: ZEEA . KIS shAr G Li
SR OO M S el Y Hh Y Li 5 (Yoon,
2009; Henchiri et al, 2014; Wang et al, 2015) ;
FR R AT LS el 7K (% 0'Li{A ( Yoon, 2009;
Wang et al, 2015) ; ZJEP A FERG L4 P AT
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%8 &

AR Z [RIAS 7] 14 43188 22 50T i 2 42 i S 2 3t 3] 7K
# o'Li i 2% fk #9 = A ( Yoon, 2009; Wang et al,
2015; Pogge von Strandmann et al, 2017 ) . ik,
Pogge von Strandmann and Henderson (2015 ) #2iH
15 Huh S5 R AR BN, A AIRIK 6'Li B
AR Ak S e B 2 AR TR TR M B 2 R AT Y
AR, MR XA

B2, FERRER o WAL & A 2= HITRIK Li [\l
A AW T AR & Li i K JR
AR E R Z e, AR E M
THARAFTE/INRE K R s ( Catchment ) Hvi) Li Y
o PUR/INRBE K R EA B — R e 1Ak
AHIE A, X — B JE B R B R i e U B
KT, FFC B R AR ST B R dl
bk M BR 6 4R ( Earth’s critical zone ) P 9T A&
W, TEWBEUEE I, Li [W 3R B A A R0 1Y B
% 2% & (Lemarchand et al, 2010; Clergue et al,
2015; Pogge von Strandmann et al, 2016 ) , Li Ui
T MR AR R, B KRR
BLi W S A s, H ook 22 s i S e AR K
(Clergue et al, 2015) , i Xf & i< 7 Jo0 0 352 Wi
J4R/N ( Lemarchand et al, 2010) . X AJREF 22
TS A Li & Z AR R 2R A
JE” ROBEE R . HET, ARZER/INE Y Li [F]
PR BR TARIEE S T

A% K /N K & i b (9 Li [6) 467 3R A
5%, RUEITK R Li & i X R 2R 425 R
A 25 Z aY 3R 255 ( Misra and Froelich, 2012;
Wang et al, 2015) . A T #iE RERRE 1 ARIR H1 2
BRZBH KRR SHTTEA N, AL RE L/
RBE WK F v Li 2 i S[R3 28 41 B I 25 28
fbo FFR/INFLBN 2 3 B 2 MRl KA 5 Li [A]
PRGBS, BUSCAIRIRIZ Li R R AR e
TR — AR
23 AEAMNKEIZREELELR

Li [R5 22 43188 119 2 1A Ik 8 52 2y 3 R ] — 2
REVEREIE TR, (H M RS — R B
. AW AR o, S A TR T
SRR IR UERT , WA R Li [F6 2 43 ( Wimpenny
etal, 2010a) , Ti7EAH RIS AF T BRI F A bk IE st
N % A= Li [6] {7 2 4> 18 ( Pistiner and Henderson,
2003; Wunder et al, 2005; Millot etal, 2010b) .
FEE A 5 T RS A s RS, IRAERT
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YIE A Li A28 5 [R] G A Ry A3 il Li [R5 32 47
TR F R E (Vigier et al, 2008; Wimpenny et
al, 2010a; Millot et al, 2010b) . [T Li & H 4
AMAEMEICR, Li fE& 28 E A h AR AR
AFTRE R MOWE R FIRBIE M FENE, A
Worsas il B b, Li SR A M R
HASM L &8, B2, SEMEAT LD

SR 507 3k e AE A8 1 i ks L BEANR], AR
e Li i al REGE 4 IARAL TR fERs, mRtte
KA AR Li SRSk ug, i Li Sk es 4
AR FAE TARBERS, MM AE Li [Rl07 3R 70
(Huh et al, 2001) ; A5z, EVEaRIkETHER
PR AR IR R R, AR B UCER WP iU 1
BT, ANRAFRIR I

i [ )mkvimassLifi 'Li values of river water
- TKEFEYIOILIE  o'Li values of suspended particle

40

VA" KLIE R E 7050 Li concentration of river water _
% 80
?
a0t é
M 7
WKSLif 2 g
&'Li value of seawater %
%
= 4
7 60
. =
_ / 8
% g
20} % =
g -
%
Z

PR RS AR R ) R o LifE

&'Li values of dissolved Li and suspended particle in global rivers/%o

R A RS

&
Dissolved Li concentration in global rivers/(ug-L™)

[ ]
[=]

[

2
é
7
%
%
%
%
%
%

A

R AN

Bk U8 . Amazon 5| H Dellinger et al (2015) ; Orinoco 5| [ Huh et al (1998, 2001 ) ; Himalayan Rivers 5| [ Kisakiirek et al (2005 ) ;
Ganges-Brahmaputra 5| | Huh et al ( 1998, 2001 ) ; Baghicha ( Tributary of Indus) 5| Huh et al (2001 ) ; K7I5]H Wang etal (2015) ;
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Amazon data are from Dellinger et al (2015); Orinoco data from Huh et al (1998, 2001); Himalayan Rivers data from Kisakiirek et al (2005); Ganges-
Brahmaputra data from Huh et al (1998, 2001); Baghicha (Tributary of Indus) data from Huh et al (2001); Yangtze River data from Wang et al
(2015); Baikal Rivers data from Huh et al (1998); Mississippi data from Chan et al (1992) and Huh et al (1998); Jordan data from Chan et al (1992);
Mackenzie data from Huh et al (1998) and Millot et al (2010b); Columbia River data from Huh et al (1998) and Liu et al (2013); Iceland Rivers data
from Pogge von Strandmann et al (2006) and Vigier et al (2009); Island of Sao Miguel data from Pogge von Strandmann et al (2004a); Rivers in
Greek data from Liu and Rudnick (2011); Greenland Rivers data from Wimpenny et al (2010b); Vosges Mountains catchment data from Lemarchand
et al (2010); Hawaiian River data from Pistiner and Henderson (2003); Vocanic Island River data from Henchiri et al (2014); and other rivers data
from Huh et al (1998, 2001).
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Fig.2 Concentrations and isotopic compositions of lithium reported in dissolved and suspended phases in global major rivers
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