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Table 1 Chemical weathering rates and “atmospheric” CO, consumption rates of some key watersheds draining silicate rocks

ol 3 5 ) o g R SRR K (ERIIRN DIC COifem R Bl
Sl - T(C) P(mma?) R@ma?) (mmolL™) (ckm?a?) Kif
K I P4 R 8 ZRA 4.9 400~4000 1.98" 0.57 12.98 [18]
RIBIEAILGI TR zgﬁﬁg 7000 0.64~7.06 025-356  156-528  [20]
MV AR A PSIiEs; 14.0~18.0 740~2400  0.54~0.92" 0.20~4.12  3.12~10.44  [21]
Z; =R ES N} 100“‘140/ *
B S R i ~ .48~1. .17~4. !
e A R AT e SR ZA 31.0~37.0 700~2500  0.48~1.69° 0.17~4.16 4.32 [25]
MISR (&) demk ., .
] 1; ) ZA 19.2 1400~1500  0.83~3.33 0.9~11.3 4.8~444 [27]
E B VE R I8 F R 5 R .
N . 30.0 3600~4200 3.30 0.17~0.54 3.48 [29]
Nethravatiji] ey
FEEREARE KUEMESE 27.320.8 2446~3344  2.11~2.54" 0.01~10.8 42.96~71.88  [30]
T = - - 17 KA 25.0 1150 - 1.15~5.49"  6.96~30.48  [24]
T o B R R . .. i i
1 RAL TS B8 e ZRA 8.0~42.0 600~1800 0.30~0.85 0.65~5.62 2.04~9.24 [31]
ey oy DNVEBBIMIEZKRE L, -
3 DICHE s TRk 248278 1000~10000+ - 010~2.65" 132~168  [32]
AR TR 5 17 Bk
i%@ﬁﬂEﬁm o .. -
W ok T 3 7 5 TR XA 10~14/31~37  700~2500 0.48~1.69 0.17~4.16 4.32 [25]
DICH J¥
BBREAILSIR %k 8.0-14.0/ 7000 064~7.06 0.25-356" 156-528  [20]
R CO % 5 20.0~26.0
A WHIR B Kl 14.0~18.0 740~2400 0.54~0.92 0.20~4.12" 3.12~10.44  [21]
¢ e we WIER@E)dERm Ak . "
?f # DIC ¥ m% ) Tk 19.2 1400~1500  0.83~3.33  0.9~11.3 4.8~444 [27]
i
FHREBERE Klgests  27.3+0.8 2446~3344  2.11~254 0.01~10.8" 42.96~71.88  [30]

a) *, T B R IR IEIZ AT Y DA W TR 2 T SO R A R 62.4% BT I AR IR, *x,

TR NITHL 275 58 I8 1% AF 5 IX DI CYfk i

I 5 F 3P RR RCOL23 i 25400 ppm, 5L 25°C 1 J5 fifk A1 38 B 45 itk 14 1 149 DI CHk JE

TR R IF A HFECO,, R IL T AS BEA K ik
iL.. SpencefiI Telmer I 7e fin g KRk #hhi L BT & 1
A KALAESE, 3 A K B PR
5"°CoicFll 6%Sg,, FEAE, K BLIAL T Az BH B 38 1 (1
2590 5 T B 12 0F Wik 18 &k 5 A ik iR 6k A 1 Vs e, i
T 2 V75 Mt B R 6 7 T Ak 119 DI C o 8 28 1T DA 3K 3]
TR 5 i A5 B fE IR L ST HRDICE Ry 1/2. AL
Atekwanal **\ 7 IF 5 -t 1 4 A ] 457 R RRAE Rk £k
AR, F8 TR AR ARG Sh IR, & JE by
SRR A BB R, Ak T 5 R R kA R A R R RO
Rad %5 A 75t /122 1th 51 3r 78 0 19 A9F 9 % BB 2R
PF A S a1 B0 LA MG A2 R (9 SO M B . IR pH L
KMAERTDS, i H s B0, B iR, XLk
FEAE 2R B SR K AT B8 B A BRI AN SR A S 43 7R
HEATPROE R RRIR LT Y RN, KA B TR mDIC
WEE . BRERALY A AL AR RR AL, NS B 2 1) ]
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SO HFAE. X B T A& sh 1y 1o 37 v HE J i A1 U8
R MR 1 e kIR Ak Y g, AT STHR T e DICIE
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HARRZ, PTE 2 aCA il h, R th T AR
2 R R B R 6 7™ A= I HC Oy, IR 4 1ML 1) 5% Wi
I 2 {25 5 R o A B R0 R e, TR
TR LA A 2 A BRI 38 i I B HG vy 7 AR IR
PRI i B R LA™ 407 A2 Y HC O HH 2 70 T 2.

AR, IFARITA A KA BRI AR 1 BUHCO;
YR BE R AT SR T i, A AE — e 5 2044049 gk
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10K A BB (S AU AT (A5 R B
TR A DR 31

4 FEECO.Z 5 5 1 NALTE K DICA ) 1K

KRR, 1 n] BE R A s

Z A N A B R A R B, AR
(14 B RIS & T L0, T R 36 % s (U 24 ) T kg
P T2 R, (R Aask Se A8 1 B & R TR
SkiEBEmERNEETBE. Hits5 XA Rk
TTFR I COMN — i Aok T RAM -4, A vl hk
K B HERIEHE. iR 25 KA B COk | HiER
RS, TUAE A AT A3 S 3 DI CHe B 42 5 (% 1), (1
FE LR BT 2 2 KR AS A8 A 48— A~ B LAY
BRI ALA, S 1M AT AE B — A B K e R Y R A
AR =4 v (R HCOG 78 J7 it A DU RR g et A v, 1) KO
B CO,, M A C, TSR IR T3R80, HAk2:Ty
=

CaSi03+2C,0,+H,0—~ Ca?* +2HC,05+Si0,, (1)

Ca®*+2HCp0;5CaCp05 | +Cp0, 1 +H,0,  (2)
Hrp, Coft ok ATRER Y C.

Robert F1Blair® 43 ¥ 1 T & @l 38 47 35 )5 k.
(1262 mEfLH, 258X R b2 Wb FE 1
HbFRIK B 7K Al 2 20 R A B R R ARAE . b i) &
I AZ 19744 I KBS & | E SR BLAIE S g i, 7K
TAEARRR 43 R (pCO2) S b FE. XU A LA M Bk Ry
ik, WHCO,Z2 5 8 XA KN kit . Louvat il
Allegre iy i 5 35 AR A B R NE B 2 BUA KUk
PrU T A, AT R JEIE B 4K 20 B
X, #B & BTGB CONH Al K A 24 i Bk, OF H
KRG T Z A b2z AL, X A COL i AR
REAE A AE R COLINAE. BLAME L) K TR 2 db, 7K
HFICO 5 RA A BIsc e, it R CO%x
10 i B BB K. LouvatFIAl égret? I 3 K kg
IRE AR FE AR B, FENG ALK, FEAS i BT
FEMICOMR K H TR, 25X A XAt #19COo,
MR Ok A AR BT AR
B KR A, MR T Z 2 k. AT K
FTLE 5 X B R E B A T R AT X L, & B R e RE
Syl 76 3 I BR, A fh A KAk R T
Kimberley il Abu-Jaber®3 3 i %} 245 B2 636 2 i
JF L WRFRER A Mk e | R R &b, IESE T

TR 2K CO b THI AL, Ml R J3E b fin i) T 2 41 XL
b, TR = A T K B 5 A 2007 S A LA Sk
Bofn. XEERAL =Y B L2 AR AR RE,
17— 08 R T KA R, HurwitzZ: A B304 7 42
T A7 R SR B A K R OK AR 2R LR, I
HE TR A XAL T FECO 8 2K . ] & B R H i 7
TR VL T M #OK 5255 A A B AR R UE T 2 82%
(I TDSIHE . 83%FMY FH 2 ¥ 18 1 DL K 72%f HCO, i
O R (NP2 1 X (1 R = R R A 82 S JE I
RHECO, - THS 5 AR K i Sz, 173X 3843 COL I
ek A KA, H WIS BEFRE KA KR,
Schopkai AB& A5 B R S b S0f Ak A K
b7 FE COL A4 3 % 1] 5 15 42.96~71.88 t C km™? at,
X — B S A Bk H T X A KL TH FECO T 2 %
) 6~101FF, & #a Z2 i A KL T4 #E COL % i R 1Y
2~3fi%. iz M X b Ak A A R T A s KR A,
XS EE, KIEsEER, Wil iz X
I 57 119 COLTH AE R A A 1T BB S IRFRCO.Z 5 A A K
Rt R G, 4R, X — I B — 25 (0 A R
W SE AR R RO HT R IR, BalagiziZs NP 4K
AR o Jo il BIRFIE K B, 1AL 2 R AL R
B E k2780 t km 2 &, ifif i 7 AR 9 RS COLHY
PRI E k444 t Ckm2 at, XK E S T
ZHISCHk 6T LR A 12 AYIRGE, 1 DICH) 8°CHE
TER A K H A HK B COM A &K 2158, i &
X A KA R .

LR WL, BRECO,Z 5 L A Kb it 72 ] A 2
SRR A KA R DL K 5] R A K COL
FEH R R A A B RN A R AR PR COX X
RA Wb sEm, 84 % A KA TE I FE RS COyH
(1) BT R A5 3 f 25 DA R HOR R iR R o — N EH Y
WAL AL, W07 2 — 25 o

5 WRIARER WAL TE S A WALERIL I 52 1 9

LY

DAFE (9 0F 58 22 WA XA 66 T i R
FF 6] JRUE (77 4F LA L) < IR 459, AT 7 3
HAE SR FERTCO, T AL A 1 T 22 X
WAL SR N T IR I T 5 1 B 5 38 S G
BT DR I, FATT a0 90 F 5 A Lk — i A,
TF 5 0 IR BRI 1 B0 55 28 SCAE T 48 7 6 KA i
A B A PR R LA LIRS, S T 3 B 3o A h
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B AP AR B0, B R O A JE ) R
BE (T4 AR )R WA R 0 5 HL B S0 & 5. BT
Sz BRIIOS57081 - b i) R ASE 2 A0 sl A8 AT DA 3R 5 2K TG B
5 B DL SOK T HCOS I 77 A, 2 152 i 5 A KUK Ak Y
SR NZEE o s AR O =, 3ok P HCO;
B 7= A, DT 9 il R R CORME FBE A PRI, TR 45 X
WRAE PR, X R R R, Tk
TR AR 7K A= B %2 %% v (biological carbon pump effects,
BCP effects) 1) & BRI m g 2 XUALTE i K 315k
TCRCNBLAE . H K AR DKM 958 & R K DIC,
IWes HA Ak AT BB (OC) ML GREAE I . ZK 2 | 919 AN
TR, DAL R T i 2 R XU A Al V38 1 (carbon sink
flux, CSF)RY T A N IR :

CSF=Fpic+FroctFsoc=Q*(0.5%[DIC]+[TOC])+Fsoc,

(3
H, FoichiE M ICHLER A &, Froch b N IRA FLER

i, Fsoc b LR PN IR A MLARE B, QoA 4%
T, [DICHR M ICHLRAE, [TOCHE N IRA
PUBR R FE, 0.502% R Ay flk iR 6 KA B T v A —2F 19
Wk A TR, 5—PkA TR EEA L. Mt
SHL 5 PR AT ML 38 i F soc il 2 b 5T A 1] RUBE () 4K 4
73

R PRS2 ST H 15 H el R B 3R X
BT R K K CO, i/ 0.48 Pg C at, L& T
Gaillardet®s A%0.14 Pg C a /i 5 4% 5. Mulholland
F1 Elwood®, Dean F1 Gorham!®Y, Einsele%§ A 169 %
Cole A3 Hff 55 £ 30T il 1 3t /K PR S8 ML B
()38 H 4 0.2~0.3 Pg C &, W iES: T X #8404 MLk 3=
R TR A AN, X —BEb T
Gaillardet & A\ OV £l 3 45 5. 3 2 X AR L fE AR ER,

553k

BRTRER VA A R R AE L | A5 LA P20l g D B R
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In the science of globa change, a main focus of researchers who investigate the global carbon cycle is determining the
fate of missing carbon sinks. Because atmospheric CO, that is consumed by carbonate chemical weathering is thought to
return to the atmosphere through the precipitation of carbonate, it is widely accepted that it is silicate weathering, rather
than carbonate weathering, that constitutes the major mechanism of atmospheric CO, consumption. In particular, the
chemical weathering of basalt, which is a type of silicate rock, is considered to be an important “carbon sink” due to the
CO, drawdown that occurs during the basalt-carbonic acid reaction. However, the high CO, consumption rates of basalt
chemical weathering may also derive from the following four aspects, as identified in the extant literature. First, study
areas with high carbon fluxes (CF) are usualy ocean islands, volcanic arcs or situated in tropical regions, where
precipitation is high, which results in large runoff depth. This may be one of the primary reasons for the high CF, since
CF is equal to the product of the runoff depth and the concentration of bicarbonate. In addition, because of the presence
of chemostatic behaviors of the concentration of bicarbonate, CF is mainly determined by runoff depth. In other words,
high runoff depth will directly result in high CF. Furthermore, the interface between water and minerals will be enlarged,
while the saturation state of water will be decreased, by the increase of runoff depth. Therefore, more minerals will take
part in the dissolution, and the dissolving capacity of water will be increased. However, this kind of high CF results from
high runoff depth, rather than basaltic properties. Second, the high concentration of dissolved inorganic carbon (DIC)
may result from the chemical weathering of trace amounts of carbonate dispersed in silicate rock, rather than silicate
minerals. This should be regarded as the contribution of carbonate chemical weathering, rather than silicate chemical
weathering. Third, the reactions between exogenous acid and trace amounts of carbonate will contribute to DIC fluxes,
during which no atmospheric CO, is consumed. Fourth, the CO, that participates in the rock chemical weathering in
basalt watersheds may be from a deep-source, rather than the atmosphere or sail. If thisis the case, the deep-source CO,
consumed by rock chemical weathering will be released into the atmosphere with the precipitation of carbonate in the
oceans. In other words, the riverine DIC may become a carbon source instead of a carbon sink. Therefore, further
research is needed to conclusively determine whether basalt chemical weathering constitutes a major consumption
mechanism for atmospheric CO..

carbon sink, basalt weathering, runoff, carbonate weathering, deep-source CO,
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