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

OGN g e R FAKE  BWE | DIC | COMfEE® R
ISl 3 ) T (C) P (mma™) R(ma') (mmolL™") (Ckm2at) 3K
K 5% VG R B Eiwa) 4.9 400~4000 1.98" 0.57 12.98 [18]
Bl skl Bm Xils 23'8:;‘6"8/ 7000 0.64~7.06"  0.25~3.56 15.6~52.8 [20]
MV AR A Kl 14.0~18.0 740~2400 0.54~0.92"  0.20~4.12  3.12~10.44 [21]
Jr—— s 10.0~14.0/ .
B B A g Ji L ~ ~1. 17~4. .
e A PREAE g I LA o 700~2500  0.48~1.69" 0.17~4.16 4.32 [25]
MR (aedE ek .., .
W4 TR 19.2 1400~1500  0.83~3.33°  0.9~11.3 4.8~444 [27]
FRETIRS RS IR R 30.0 3600~4200 3.30° 0.17~0.54 3.48 [29]
Nethravatijn] KA ' : ' ’ ’
FHREERE KIAMESEE  27.3+0.8 2446~3344  2.11~2.54"  0.01~10.8  42.96~71.88  [30]
T £ 78T 1 it ZRA 25.0 1150 - 1.15~5.49"  6.96~30.48  [24]
Al B UK PR T
, o ENEEE R v .0~42. ~ .30~0. .65~5.62"" .04~9.
1 KA TG JUQE;EJ;J;*F A 8.0~42.0 600~1800 0.30~0.85  0.65~5.62 2.04~9.24 [31]
=5 N /\'ﬁii_ [IE: % [ —p 1Ly iy o
feg DICHE & . ZRAEEIS 24.8~27.8  1000~10000+ - 0.10~2.65"  13.2~16.8  [32]
A 5 R VS i
R R R T o s
. ST R R ZA 10~14/31~37  700~2500 0.48~1.69 0.17~4.16 4.32 [25]
R =
DICH &
. REHEXKIERIN XA 23'8”;‘6"8/ 7000 0.64~7.06 0.25~3.56"  15.6~52.8  [20]
?;ﬁ :l-ﬁg CO, %% Ej N . HTeD- i
2 KA T W IR Kl 14.0~18.0 740~2400 0.54~0.92 0.20~4.12"  3.12~10.44  [21]
;e we MR @Rk ..,
H 7 DIC ¢ G LikH 19.2 1400~1500  0.83~3.33  0.9~11.3" 4.8~444  [27]
i 114
FHREBERE KU MESS 273208 2446~3344  2.11~2.54 0.01~10.8" 42.96~71.88  [30]

a) *, TR B R IR IEZ AT Y DXAR W TR 2 T 3O S A R 62 4% BT A AR I

TR 275 5 I8 1% AF 5 X DIC T i

I8 5 F 30 KA COL 5 H 400 ppm, 888 25 °C B J7 fifk A7 18 30 95 vk ST 5 s i) DICHE B

W I AR I A THFECO,, I IF A REAL MR bk
i[. Spence Ml Telmer! ™ 7E il & ARk 47 11 kAT J& 1
A KALAE ST, 8 AT K R PR
5 Cprc Ml 5%Sg,, FEAE, & B = Az BH BS 73 2t 1)
25 % 2K Y5 B i F i iR k25 R Rk TR A OV A, T
T 2 V5 Mt B 2 6 5T R 9 DIC 3 o 5 28 17 A 3K 3]
TR 5 fife 45 6 fE IR 2 ST HRDICHE Ry 1/2. AL
Atekwana Ve BT 5 o 38 a3 40 R0 2R ARAE Ak 1k
SR, A8 TR AR ARG Sh IR e b, & JE by
SRR A BB R, Ak T 5 R R kA R A R R RO
Rad% A W7xF /N4 it 81 17 3 5 14 BIF 9 2% B0 A3 43 %
BRI SR SR M X 55 5 1 SO VR B L AR A pH A
KAERTDS, i H s S BIA0LE, BAEME iR, XLk
FRAEF W IR K TR ml BB A BRLR, 17 L 2R3 8 43 R
5EA P ROR R RRIR L Y RO, KA B TR mDIC
WEE. BRERALY A AL R RR AL, AT B 2 1) v
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. TZRA RN S, HCOZ M B ik i 155 i
WALRZ, FIE XA, WIRAETE T AME
R F o B R 36 77 A I HC O3, IR -4 AR 1) 52
W) 25 i 3 4 R 2 B KA BRI RN . kR, 7
TR RA b 28 A B T T8 s B P T AR
PR VA AR R R W) 7 A I HC O5 38 1 J2 4 F B Y.

2%, IAEITA A A AR BRI AT 5T AR % BHCO;
e FE SRS i, AFAE — BT P55k
PH =S 38 ORI . XS R B A A
AR T FE KR CO, 3 i [R) FE 75 22 2% R Bk A1 U iR
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FROREZ N, DA R SRR 1 ik 4k R 8 B 1) 8 ik R 6 B )
Sy B8R v BH S A, DT A A5 A BE B
0 TR A DR 31

4 FHCO025 5 A1 AALTE BEDIC A K BX

KRR, 1 ] HE R A s

LA A S H S BRI A, A
() A% RIS A 5 B AR, 1 R4 X 1 Sl (AN DT 4 ) D) Ay
AL T E B, (R A X A i 0 & R R TR ER
SiEBEMENEZEE. N5 XA XL
IR COMN—E 2R A T RAM LI, A rhe
K { HERTEFE. iR S5 KA A COk | HER
VRIS, TUVAEFE AT DA Bl i DICHR (4 | (R 1), 2
TEX g 0T 2R WA A Bl — A EH L
WAL ML, 52 1 AT B8 B A — 4~ PE K AR IR PO 1K R
AL 9y vh BT HCOSTE J5 i A AR R v, 1 RS
BRI CO,, M C, MR SRR T3, HAk2eTr
w1

CaSi03+2Cp0,+H,0—~ Ca>* +2HCp0;+8i0,, (1)

Ca’*+2HCp0;5CaCp0; | +Cp0, t +H,0,  (2)
o, Cpf Rk AR C.

Robert FBlair™ 3 4 7 T & gk 38 e h7 35 JE k
101262 mEifL, 53] %A b2 Rk 72 1Y
HBIK B KAk 2 AL DL K SR RIS R RAE. AT &
IAZ19TAAENC K LI A | A IS sh g, sk
T AR A e (pCOo) 2R T 3 156 B DL b HROK Ry
HAR, WK COZ 5B LA KL A, LouvatFl
AllegreP (I BIF 52 4 Hh AR 7F B8 SR IE 15 2 3 KAk o
Py T EZ A, ML TE B eI B b4 K 2 HOE R
X, #%& BL T IRFE CONHAl i KAk 24 1) ik, I H.
KR T ZRA 2 XL, 1A COL i A
RERS A ME K COIHRE. MLAME LB K i i a4k, 7K
HCO,2 5 RA AR A e, hat R ULIRERCO, 2>
1 i B B B K. LouvatFl Allegre™ % 5 K k&
IR SRR A B, FEN K L X, FFN 2T B
FERICOERK H T RA, 25 XA RN iCOo,
W R A TAR LA, AR AN S
B K ERAL, MR T 2 2 B KA. Al T ke A
FEE5 L 5 0 B R RE B BRI ST AT R L, & B R JE HE
QR R I SR N i W o A = 3 IR A BT A =
Kimberleyfll Abu-Jaber>3 13 Xt £ H AL L 2 55
Ji R TRER A Wk B T & | [ R ST, UESE T

TR K CO, B THI A, MR R J3E b fin i) T 2 41 XL
b, TR = A T K B 5 A 2007 S LA Sk
Bofr. XEERAL =Y B L2 AR AR RE,
ik — A 38 K T WAL . Hurwitz % N9 4 T 147
T A7 R R B A K R OK AR 2R LR, I
HE TR A XALTHFECO K. ] & B R 7
WAL B oK 55 A EAE R T 2082%
) TDSH it . 83%MY BH 2§ ¥ 38 5t LA K 72% I HCO; 38
H.OULAh, AT & B AR A2 KA R ok F T
HHECO, E TS 5 AR K S, 11X #8543 COL I
ek A KA, H I IF A B8 FR AR < R AR
Schopkai AP0 AR AL 52 B R B e 80UE ALK LR IR
A6 T FE CO, Y 3 5 1] 515 42.96~71.88 t C km™ a’!,
X — B S A Bk H X A KA TE FECOL T 23 %
[ 6~1017F, &3 2 i A KL T #E COL i i R 1Y
2~31% . BRizcHb X Hb AL 2 A R T A A2 AR,
XM &, K ER, A i IX a0
I 57 19 COL TH AE R A A 1T BB S IRFRCO. S 5 A A K
Rt R G, 4R, X — I 7 B — 25 (0 L R
SEREFEbRIR R MR B0 AIE. Balagizi®E NP4 7R
A4k g kg BBFSE R B, iz A 2R s KU R
B Al 352780 t km ™ a~', i H U= A <R COL T
FEE % A 515444 ¢ C km™2 a™', S R IT 5 T
ZHISCHk OE T L IR A R A IRGE, i DICHY) 8 CHF
TER A R H A K COM A FKIZ/ L5, iR
L RA KA 3G .

H LR WL, BRECO,Z 5 L A Kbt 72 T A 2
SECE R A AL R L K 5] & AR R COLTH
e R A EE R . A RN R CON X
RA KA, 84 % S R TE TS FE KR COL
(1) BTk 75 i f 25 DA R HOR R IR R —
WAL AL, W07 2 — 25 (W I T

5 BRARER WAL TE S A ALERI 52 1 i o

LY

DAFE (9 0F 58 22 WA XA 66 T i R
Ff ) JE CEF 7 47 LA L) A 30144, AT
HAE SR FER O, T LA A 1 T 222 X
WAL SR N T R I 5 1 B 5 28 SR
BRCHTFTEE TR, AT 4 200 T DA — i A,
TF 5 7 R B 1 B0 55 28 S T 48 7 6 KA i
A B A P R AR HLER, S T 3 B 3o A h
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B RS B, A R S& i A 2 ) R
J&E (FAF LA RO A A KA R 0 s LB 2 3. R 9%
S BR8] AR 2 A T L 9 5 K A 3R
5 5 LA KK HHCOS Y 7= A=, 1 1 52 Wi 5 A0 Ui
SR, NS o AR R O, B ik T HCO;
7R AR, DT F R A COL MR BE B sk B K, 3 IX
BRIEHEARR. X T R R R R R, TR
TR AR K A Bk 52 %% (biological carbon pump effects,
BCP effects) ) & B 01251 Rk ik 15 KA T B 300 B¢
IR BLSE: M 2K AR UK A 4 5% & F1 T K FRDIC,
JE FLAE A B HLER (OC) LB ZETT It . 7K 22 . YA Al
TR, DR X B iR R XUAK ik 31 38 i (carbon sink
flux, CSF)H AKX RZ AN F
CSF=Fpict+FroctFsoc=0x(0.5x[DIC]+[TOC])+Fsoc,
(3)
Hordp, Foic HIEMICHLRE I, Froc N A NIRA HLiKR
W, Fsoc i ML N U A FLEKIE &, Qi M
Ui, [DICLZW i CHLER AR B, [TOCHZ S IR A
BLRRHE B2, 0.5 PR M i 2 £k KA Al I b AT — 21 11
ek A TRA, J1—FK A TWREA S, M
ST PR IR AT B 38 T Fsoc i 2 i 5T B[] RUBE (9 4
WAL,
X FRAR R 1A 20 20 AT H i b i R 5 XL
B B ) KR COL I 048 Pg C a™!, T
Gaillardet® \"”10.14 Pg C a™' A4 #2558 . Mulholland
F1 Elwood®”, Dean 1 Gorham!®", Einsele 2§ A 2 &
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Is basalt weathering a major mechanism for atmospheric CO,
consumption?
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In the science of global 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 usually 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 soil. If this is 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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