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OE U A T A e v T 1 A N TSR KA 2 RS, AT T [ )
O VRN /N it S YR K VS M T P TR L O I /N T A R R R CO, T FE R HEAT TR B
SR ERW], TR K S P, pHEHE R 6.82, BAK P HEFLICaE, 45 H
B A 56%; BIEFLLHCO, 3, 29 BB A 45%  BRIBER A XL L BERR R A
Ak L KRB IKRI N i 3l %K BH 2 1 24 5T Bk 28 43 50 O 50.2% . 38.2% . 10.5% Fl 1.1% .
T R R R A KUAL B 2 N 37.54224.94 t/kmlyr, BE R £ A KUAL X R R CO, T FE B 2 N
5.4+3.6 mol C/km®/yr, 7 SCE A3 H i 8 11X 30848 12 KA RS CO, I FE R EAT A58, 75
FI) HAE T B O 1.3520.89%10" mol Clyr, 2 N4ER LA CO, A FEME A1) 3.31+2.18%,
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T BT ) RUOBE B, kol 25710 S 2R B AR B CO, 5 REIR A AR T #E /Y
CO, F:[F # i KA CO, ¥k BE,  JF 1M1 52 i) 4 BR < M€ 48 4k (Berner et al., 1983; Raymo and
Ruddiman, 1992). Jy 1 i AL R £h A MAL B2 b CO, AY T #8388 1t Bz X 42 BR800 25 1Y
SO, A AT A B IR SR KA TR AN T I, ) A R R e XUk e R A PR R T e
T PR 90 B BF 98 T /F (Stallard and Edmond, 1983; White et al., 1995; Gaillardet et al.,
1999; Dessert et al., 2001; Dessertetal., 2003; Oh and Richter, 2005; Hausrath et al.,
20115 Liuetal., 2016). BFIERM, PR 0 RE R L A L2 ML R B Z N K
Hor, A WAL Bl A B e & T At 2 8 %5 (Meybeck, 1987; Suchet and Probst,
1993) . Dessert et al.(2003) XF 2 B A Tk A A 58 45 R W, 5 200 1 88 AR o
g b BR AR Y 8.4% , {HTTHR 1 4 BREERR A8 5 XAk CO, T #E 3 & /9 30% ~ 35%.
e, O KRR PEA R BE XA X 4 sk G B s R E . HAEr, XX ilE
WA A WAL FE A T 8 IR A AR Rl 2 s M DX, i 3 20 & e 2 T A e

s B2 BE AR P SE S R L I (49 . XDB15010405) Al E K B R B F R4 H (45 . 41772380,
41673020) % 1 .
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e X, 2 i B (Louvat and Allegre, 1997) . £ K JE i & (Golssmith et al.,
2010) . F R & (Schopka et al., 2011)%%; KRl X s 19 70 A BA AUl 25 80, Kk
R R E R, W T Z R A (Dessert et al., 2001; Jhaetal., 2009) . P41( AV
Zﬂ%(Pokrovsky etal., 2005) . ?f{@k[ﬁﬂﬁifhﬁ%('raylord and Lasaga, 1999) .

T VP 2 0 O XA o R T KR CO, T FE B 3 1Y R T 5 15 (Galy and France-
Lanord, 1999; Millot et al., 2002; Han and Liu, 2004; Xu and Liu, 2007; Goldsmith
etal., 2008; Nohetal., 2009). %7724 ] 7K ¥ R b AN [3) 49 5O U o oc L — 5 L
BIR A  a AL , OC S R B W AN ) g 7T 19 b sk 1k 24 41 BURRAE . U0 Ca/Na. Mg/Na HGAE .
TERE RERR L A 3 0 , 38 W 2% R BREERR EE 45 i T ¥ {5 ( Gaillardet et al., 1999).
SR, Z A M X W Ca/Na, Mg/Na {H 2 Hb — % 2 £ A M X 5 % (Louvat and
Allegre, 1997; Louvat and Allegre, 1998; Dessert et al., 2001; Pokrovsky et al., 2005),
AT RE e XA A TE R Ca Mg RS 7 sl it 7 0 R XAk, TR T2 6 A A XUk
TR R JE Rk R R K AL R A 100 f%5 42 45 (Liu and Dreybrod, 1997; Kump et al., 2000). i
4, Blum et al.(1998) il Jacobson et al.(2002) X} & 5 3 FE /N 8 A9 oF 78 6 1, R4S I 4
B R R0 K 1%, [H 2GR K h 82% DL Y HCO, R H Tk R #h 87 4 KAk 51
Hik L B G B 5 A AEAE 2 B R A U AR K AL 2R R AE

gi b, T PR 2R e XA A AR R D AN 2R XU T 4 R e Y 5
g B A ) AU AT ZE T Bl 5 55 T R XA N T O AT B AT 3R A LK s
il 5% AR 2 R 25%10° km® (PREESE, 1985), J& 4 BR KRG Z R & 40 i i 2 Xz —
{ELF AT b 3520 H XA 3 A 7 3 e T 5 9 il o AN ST R T P I R R g T A
A AE S IO 1] AR HE 2 b DX A5 8 2R CE N TR A E ST X, /N RS B A
Ho TSI . A S R N AE o X2 BUA A e KA B TR . RO,
HAEHCR A, AR THN X RCE ML B F 2 &R, IR — 2B iP Ak JE 1 X
A WA E 2 3R L s AL CO, T A6 1 i Mz

1 BF5E XA A 1o

I 58 10 2 2 /N A T 01 A8 e T R A AR AR A BE L AR 48 1020497227 ~
102°55'56"", db4i29°31'5" ~29°38'65"" (& 1), A& AL F 95 = 5 AR &, 76 b i 4
WEJETHELXRAEE . BEWXKBES AR T SamE L ZRAs, s
BRCRA ObRadt D, 1985), HM#H R b, HEiBkh 2 949.6 m, AR A 1460 m,
SN 75.74 k', ZHLIX 2 R E KW, AFEBREWE R 1700 mm, Hrp
5H ~ 10 A B & 5 24 SRR A9 80% (2518, 2005) . % Hh DX AH #f 3= %2 Ry i 47 i nt
Mo RAE XA T A AR PR, AN DB AL, AR T e, WESh AN, &
FAE PR R FE S U IX, DUKAS TR R A A 3 o

2 KRB
AL L T A Tk AR AR 5 22 A R TTRE 5 24 . e R4 )5 FH 0.22 wm 19
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Fig. 1  Topographic map of Longcanggou catchment showing the sampling locations
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Fig. 2 The relationship between TDS and altitude of

Longcanggou streams
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3.1 Kik=4EH

KRR BB W KoK S5 WL FE 1, Hrh pH{EAN T 4.99~8202Z 0, F¥h
6.82, AT, HE N 13.6 °C~17.5°C, H F(EC) N 9~52 uS/em. B % i [ &
(TDS) He L EI N 14.8 ~ 55.2 mg/L, V-4 30.3 mg/L, A% T F0 i - HI{E (100 mg/L,
Gaillardet et al., 1999) ., & W RBIE KM FEA R (K 3), HE U Ca 3,
FHES 1 BB Y 44% ~ 72%; H R Mg, BHE 7 B 510 18% ~ 33%; BB ¥ LA HCO,
RE, HPETFREN 3%~ 66%, CIAISO & EMIHM; BMSikSELEN
30~ 161 wmol/L, “F#4 96 pwmol/L. &K TDS ¥k & 15 16 $ = B 5 A1 56 6 & (K 2,
R*=0.64), RSN IRE 5 A 805 0 TDS(E, 31X — SRR 56 ml RE 2 h Tk (1
Vi e R AS TR 2, AV A I S X e VR M XA LA AR B, S EOLRE R R
A A B A B 7K A RN B ) RN A ) TDS AR o Tl 7K TG ML - H Ao S A T T PE A 2
I T 5 B m K K 75 G B2 BE (Dalai et al., 2002) . J& 1 ¥4 i 48k R 0 AR 09 1E B fp A R
(TZ" = K'+Na™+2Ca>+2Mg*") Fll f Hi faf &4 2 (TZ” = HCO, +CI'+NO, +280, ) FE A - ff , -
i ZH(NICB) /R N : NICB = (TZ" = TZ)/TZ'x100%

T A5V R 245K i 9 BH R e P R BN R T 10% A (LR 1), HoAhRE
fify HL 707 3 A (NICB < +10%) .

- / . § - I
K3 e iiE K e 1 (a) BT B 1 (b) = f3
Fig. 3 Cation (a) and anion (b) ternary diagrams
4 3 ®
4.1 BERIR
RIRAKME B F 2B F 2RI TR . A WAL DL ARG 3l W5 X R 45 V8 i
THEERMAEBE, NOFD, BT 4, ERNEEEESFHABMIERGERD,

NO R By, X — B 13l 5 A 2 N R IR, I AN O 16 3l A G T K A B2 i A
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(1) KAREKRFN R S5 K AL 7 21 53 1 5%

) FH L T8RS TR T BRI A K AR TR R B, B SR R R R AR REK A . —
BUR, YU ZE KA R R K, LR S S W B ART DL Z RS B LR, G i
AR B TT KRR i TP R CLnl LR ok A TR A (1 4) o i T CERY M BR AL 27 1 it
WEARSE, I HARS 5 &Y k1 2218 3 (Gaillardet et al., 1997; Roy et al., 1999; Xu
and Liu, 2007), B LRI HIFER o A9 AL RS 75 CIreg 7RO G &, T RUHR I R
4/ SOREYIN DT e

[X] = ([X]ere/ [Cler ) X[ Clig (o

Horfr, [Clp 7R BEKFE G v CUMR BE SR IR, [C1], 3R 75 FRE 7K H C1k BE 1 52 e,
[X 1o 75 T K P 2% B8 SR, [ X387 B X 32 /K 4 B 1 Y BTk

245 (1) SR 4 51 6 0 0 e w“
S Y08 AT AR 5, R AR AR K X 7
BB Bk BT Clh d
42 pmol/L, SO, 17.2 pmol/L, NO, % o0 %
12.8 wmol/L; PH B F K. Na", Ca™* .
Mg“ﬁ:}’%” N 1.5 wmol /L., 1.8 wmol/L,
11.8 wmol/L A1 1.3 pwmol/L, ¥ 38 K< B K
o U A8V I 0 SRR T 10.5% 0 41 BR . i
R RN 5 B K ik A A 1 C X e .
CIAT A I F A3 3 H 5 Na P4 . 11k SEEI I ERE
R WY o1 ik S R K P NO, MR AR SR e vy,
KR AT RE 5 AE e A .

(2) 5 4 RU KA 4143 1 Tk N /Camol/L)

22 1ok W RNy 3 3K IF R 199 0 45 1 P4 Tt iR NaT-CI i T3 LT
V% K BE i Ca/Meg BE /R Ho A T 1.04 ~ 3.80 Fig. 4 The relationship between Cl~and Na* of
ZIEﬂ ’ ilzﬁjﬁjﬂ 1.92. Zﬂﬁ%@fﬁﬁ?{d\ Longcanggou stream dissolved loads
Tk R E A A B X R R X R R s WAk 2, i, BEHE S
Ca/MgBEJR FLAE ] 1.04 ~ 3.75 G} 1.9, Louvat and Allegre, 1997) . 7+ 55 0.95 ~
3.08 ("FX{H & 1.99, Dessert et al., 2001) . ¥K&5 1~2.88 (FF3{H M 1.8, Georg et al.,
2007), et i OB K FE Y Ca/Mg FO AR 5 B AR AR T, (H & 87 22 35 40 ik X
(0.94 ~ 1.45, Goldsmith et al., 2008) il 3% K 5% /K & (1.14 ~ 1.59, Louvat and Allegre,
1998; Conceigdo et al., 2015), & T 14 2.4 (Harmon et al., 2009). 48K ZHE
IKFE fh Ca/Mg LAE A F 1.04 ~ 2.70, 5 it 52 3K 55 3 B0 EE (B VS [T (0.9 ~ 3.0) (Dessert et
al., 2003) A —F, B &M Ca/Mg LLAE T A2 th T 4 a0 P g, il BBJE Ca.
Mg &M X AT WA AL a5 R . il e ZACHE S (B 5), B Na™, Mg
5 Si0, BA R A S 1E (R 20 510 0.92 F10.89) , Ca®" 15 Si0, 561N R? = 0.49, f87R
BAKOKA S 4 5y 52 2 A R IR 6 0 XA B 3 [R] 52

40— N 7

CI7/(wmol/L)
AN

0 20 40 60 80
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Table 2 The Ca/Mg molar ratios in different basalt basins of the world

WHFEIX Lo AF 1 - KB
eI 1.04 ~3.75 1.9 Louvat and Allegre, 1997
b R 0.94 ~ 1.45 1.17 Goldsmith et al., 2008
VK5 1~2.88 1.8 Georg et al., 2007
BRI 1.14 ~ 1.59 1.29 Louvat and Allegre, 1998
1T v R 0.95 ~ 3.08 1.95 Dessert et al., 2001
(R (ERINA 1.24 ~1.70 1.37 Pokrovsky et al., 2005
Hofl
XA 0.9~3 Dessert et al., 2003
AR5
I JEi 1.04 ~ 3.80 1.92

= 2
2 2
£
] :
4 T T T T 10 T T T T
0 40 80 120 160 200 0 40 80 120 160 200
Si0,/( pumol/L) Si0,/(pmol/L)
80 - 240
— R>=0.89 R?>=0.49 ¢
~ 2004
§ 60 S .
£ g 160
2 404 i
= = 120
an &
= 20+ 3 80
0 T T 1 40 f=te et
0 40 80 120 160 200 0 40 80 120 160 200
Si0,/( pmol/L) Si0,/(umol/L.)

K5 Je s iR KA A WUk ™ 25 B BH 507K S0, 96 F& C2A B B TR AL A STk 1) & 43

Fig. 5 The relationship between K™, Na™, Mg>*", Ca®" (cation concentration after atmospheric and anthropogenic

contribution correction) and SiO, concentration in dissolved load
= s — =
4.2 AEmTHREE

N TR X B WAL THFE I COL Mt , B 5 2 2 13 7K Hh 45 10 TR U

i 7C 1Y BT

MkE . T 0T, EEIWIEK T ORIR 2 KA A XA AR R £ 5 KAk
VIR N R s s A ez m . X F 3 —JnE X, AT LA H ot iy 72

(X = [Xhes X Doy H X D H [ X L (2)

TR BRI THE, & BEC], N 4.2 pmol/L; & T[Cle &1 CULIH N T
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ARG, H5 Na™ A7 ; K2R T 2 80a Ak BkIRER TP XA TTHk Na™FT K" .
AN, R Mg 5 Si0, B I AH 56 1 (R? = 0.89) AR K i1y Mg Al fE T 2ok 1 F % ik
AL, (R R IRER X Mg I TTRR N BE Z W o BE T DL b, o B ik o o 2 (2) T A
fai fb A AR 7

[Cl],. = 4.2 pmol/L (3)
[Cllx = [ClLr +[Cl (4)
[Nalgx = [Nali+[Naly+[Nals (5)
[Klex = Kl (6)
[Mglx = Mgl tIMglusm (7)
[Calgx = [Calysms+[Calyms (8)

BRTR 5 A X A X Ca™ . Mg™ DT RR B R SR i 19 OG5, R XA I A — BOx
Fe 5 4H 43 Ca/Na Mg/Na AR E S AVE R ITCH o Gaillardet et al.(1999) 4R 3z Meybeck et al.
(1987), Louvat et al.(1997) 1 Gislason et al.( 1996 ) %5 A X A [6] 4l X 2 5% /N i 16 14 5 %
3 S TR E{E M . Ca/Na = 0.5+0.2, Mg/Na = 0.5+0.2, J& 1 ¥ /)N i B0 5 15 5 DL 2k,
HNE, EMBRRIMAHEWG, EKH Mg/Na fl Ca/Mg 1Y F A% He A5 43 51 4 0.69 Fl
1.04, % B3 0] 5372 B IR £6 2 WAL A 2, e 15 7 2 A i e 21 RN 1% B A 3EAI%
B A (BP Mg/Na<0.69, Ca/Mg<1.04). KIL, A8 CHEH Mg/Na = 0.5, Ca/Mg = 1.0/E
R A KA e, (7). (8) T FER AE R .

[Mgls i = [Mglopssns+0-5X[Nal (9)
[Calgy = [Calymus+0.5X[Na], (10)
PG, ZCRRA FIBR R 5 5 KA A 9 52 Tk Lb T AT R
X e = ([Nal, K] n+2X[Mgl,p+2X[Cal )
/([Nalg K] +2X[Mgly x+2X[Caly ) x100%  (11)
X = (2X[Calymy s+ 2X Mgl )/ ([Nal g+ Kl
+2X[ Mgl +2X[Caly ) X100% (12)

AL RME G, W H IR X, 8N 21.8% ~53.8%, T30 38.2%; Xy i
H28.7% ~72.1%, F-31H50.2%, KGR FER [0 TR LA KL .

4.3 UERUEZEH5KSCO,HRER
A K AR AR AL B R S AR GRS ] e A Y XA 3 KR I B SRR CO, T
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Fig. 6  Fraction of total dissolved cations/% from anthropogenic, atmospheric, carbonate and silicate weathering
FERE R . REMRER A . BRPR AL XALTR L Jr B2 40T (Berner et al., 1983):
(Na, K, Ca, Mg),yuy.+6H,CO, =
1.5H,Si0,+6HCO, +Na" +K'+Ca’ +Mg* +solid (13)
CaMg, CO,+H,CO, = Ca™+ (1-x)Mg”+2HCO, (14)

R 5 WAL AR BB HCO, R, A 172 3R IE T RS CO,, 7o 172 KR8 TR+ 7,
PR R R — AR ANk, B RERRER A O KR A, R B HCOo, 4
ok H TR CO,0 Kol Fk iR #h 4 WAL 7= A4 1 TDS THRE A X R (15) R (16), Bk
WAL H 2 TDS iy 38 Z Fits KAkt A8 B i 8 KR CO, A AL N (18) FI(19) .

TDS » 5 = [Na]yn K] wpp Mgl 2

+[Cal e+ [S10,] (15)
TDS g = [Calpmm s FIMglum s+ 1/ 2[HCO, Ly s (16)
TDS g = TDS 55 +TDS g (17)

COy s = [HCO ] 2np = [Na] ppp K]yt
2X[Cal g +2X[Mg] s (18)
COuppsss = 0.5X[HCO Jpgnn s = [Calpa s F[Mglpps s (19)

WRHERI T RIME 4, ZRA WAL E R0 37.54224.94 vkm’/yr, B R
A WAL B R H 08 35.37+26.24 t/kmyr, BB A A AL R (TDS 4o i) FE N
72.91+49.43 t/km*/yr. 545 2 B 5 X/ G Sk % 2 KR X KR CO, T FE R R
5.4+3.56x10° mol C/km*/yr, 5 & & KM X R A H DR AR G, AR 8 902 U L X R
JE BE 55 (13%10° mol C/km*/yr ~ 44x10° mol C/km*/yr) (Louvat and Allegre, 1997)F1{# T 2%
BoA T (5.8%10° mol C/km*/yr ~ 24.50x10° mol C/km*/yr) (Dessert et al., 2001), BT
VK5 (1.41x10° mol C/km?*/yr ~ 17.64x10° mol C/km*/yr) (Stefansson and Gislason, 2001),



2019 4F

8€°09 €0¢ v6'8C 9Ly ean L1 70 Tl
1T€n1 L $8'L9 §9'9 9¢°SH 0z L1°0 12-[&
8TSHI 'L €6'L9 v1°01 SELL 0L 0} 0T-[A
97°89 66'C 05'8T 9¢'S 9L°6¢ 0c S1°0 61-[A
01'%S 99'C 16'5T 8Ty 65'8C <1 L1°0 81-[A
TTSSI 95'8 0€'c8 9%°01 6L 0€T €Cl 91-[X
09°591 76 79°68 6911 86'SL 807 09°0 SI-[X
Trie €T 01T 671 101 012 SL9 PI-[A
919 Ste Tece 1Ly PIve 01§ 81°s €1-[X
09°6C 881 $9°81 1'C L6701 02 a3 11-[&
€€°€1 $9°0 81'9 20’1 91'L 0c vE0 01-[X
95°0C L6'0 $€6 19'1 1211 €€ 8+°0 6T
LEET wo 0Y LS $€6 S 201 8-X
€09 L8T €v'LT LTy 6'TE T6ET L8l LK
$9°28 86'¢ T6°LE 889 €LY ST S1°0 9-[X
L0V eal 9pEl PI'y 19°0¢ v'$1 zro €-[X
6l 80y LT6E 601 $9°SL 19 61°0 1-[A
A punyrom 0 x/*FFH Ky 2k uyp R g, I8 uny/ow O T x/* RAVAL VRSN A
kg P g qy, SIUFWE WOl Iy 0 o
eI SN TR

298

Juawyded Nofgurofuor ay) jo uonduwnsuod $()7) palRINOSSE pUR SIRI SULIDYIRI A\ € O[],

HEODSZBN W HYUHZY ¢



299

VU 45 ¥ /)N it 35 191

FAE A 2B b RALRT 5

J&

1

6L61 ‘g0 ‘dieyg 81 600 4! T+ HE I [z ey
6661 *[¥ 19 19pre[res T 4 000869¢€ EE AR T Ak hd 3 NI
6661 e 19 19pIe[[res 8¢ 61 000086C EE AR TLl EES I8 71 b B 5%
6661 *Te 19 19pIe[[Ies 14! Sy oLy 0000501 EE R e [nt )
6661 *T® 19 1pIe[Ies 01 Sl 6L8 00008S Ly 99T T Tty e
6661 < 'I¢ 19 19pae[[Ies) L €0 811 00001% TS 8T [ 7 TN 4f)
110T e 10 wydoyog st 8°6¢ 901¢ 9€29 N7 i dE MY
900T '[® 19 1ossa(] §6°0T 0TS 0095+ ENZ €= I & Tuk 0 3% ¥y
1107 “'[e 19 eydoyog 61 L09 6€£ST €181 N7 Ak T =
9661 *[¥ 10 uose[SIo) 8¢ (M (4344 N7 vy o e
€00T “'[® 19 Mssa( Se 9 veL A7 91 (it >0 T (PP S
€00T “'[B 19 Massa( €l € 90% LN 7 L8 el 7 i 5 o [ <R
€00T ‘'[® 19 Massa(] ve 99 T191 A7 91 Bl 26 HWE
€00T 7[¥ 10 Wassa( T Le €501 00051 A7 YL EEd BRI H Y4
S00T “'Te W Lysaonyoq 8 4 00S 0000051 N7 o1- Sl oo I i El) bt ST AR i H) b
€00 7[¥ 10 Wossa( 09 T8 0201 00089¢ N7 ot 7 Tuk i e
€00T ‘T8 19 MOSSI( LE 9Tl £9% 000T€S Nz LT | S
Uy $S°LE S 00LT 0000S¢ N7 91 B Byl [ et H ¥
M‘A\N:_é\%wﬁ ;\N_i\?amozm
ek LKy U ) LY/ T Dol Fl X/ 04 M W
W& O W S e

Plrom 211 jo w:mem.: .—E@Hm@w:v UaaMlaq w@NS@ m—\:u@—jﬁ@g Mﬁuiﬂuic QBOITIS Jo ::.LMHMQECU 14 GMJNH\

NREENWENHY(FXFEZ ) ZFFERL VLR v



300 BT T S 2019 4F

{HL 3G 7o T 75 9 e AR B A e R 3 5 B IX (1,03 X 10° mol C/km?®/yr~1.21%10° mol C/km?/yr)
(Noh et al., 2009). kg [ Z XA 44 1 & G AU 2.5%10° km® (MREE DL, 1985), 4N
RN R P RS e, el AR LG A B i L % A U A R R KUK T A KR
CO,4F 18 & 29 4 1.35+0.89%10" mol Clyr.

4.4 ZRENKZWEZE

FRAEAS W F2 R0 AT SCHR TSR, a2 b X XU Ah 1 3R 15 468 3 b i 3 EL A R O b
(F7). —MOARBERE KRG, RfEHRE, SRS AW, ks X
PR B B AL T 22 R e A A, DR B i KA R R (HAR RN RS X
RA KA E— N R, o HAER TSR IR E 2 000 mm/yr KLEIF, 20005 RUAL o 52 15
SR plan, FEARE NS . vk UK Haut vk )1 M X B AT AR R A, (H AL T
ANTF A B X, TR 25 K (3R 4), BRI X o APk o e 22 i A R . AR B2 1l B M IX
Tk R h A KUk 3 2 L vk 5 M X i 345 DL B, b Haut 2K )1 H X @5 10 £% £ (Sharp et al.,
1995; Gislason et al., 1996; Schopka et al., 2011), PRI R E P Z X2 A fh == KAk
BORPEE . FEAE AR E R AT, BB A XL R B R E LR, TR
U S R A R T A R R A X, S X Uk R A R s
YEH .

5 I Ml DX 5 21 4 BRIk 2 XUAR A DA O S VA I T O i Y Ok U (Rad et al.,
2006) o H s 2 B AR K R R A KA R R O I T I H X, (H R B X R KUk
UMK TT 200, o A L PR AA R s R B R AR R IR L RS B e D A K
I JE I, B AL N 30.04x10° km?, HZ A KR RE KR OB R4 N
1.62x10" mol C/yr, £yt 5t 2 oA KUAL T FE KR COL M 1 19 39.71% . A BiF 52 Al 54 ik i
25 7 KA 5 R B 2 A AR CO, T #E 3 1 1Y 8.34+5.49%, 5 2 R UL T AR
CO, i 1 3.31+2.18%.
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Fig. 7 The relationship between runoff, temperture and silicate weathering rates in different basins

(data and references from Table 4)
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5 %5

WA Z R A R K P IR 7L Ca™ h E, A S BRI 56%, HIGE Mg
FINa"s BT FLLHCO, 2 3 . K BH B F E 2R IR T a iR 45 4 XAk (50.2%) , FHk K
RERR R A M DTMR (38.2%) , BT AL A STBRE /N (11.6% ) o o 45 18 23R8 T Bk R 3h 5
AL (TDS e ) N 37.54224.94 t/km?/yr. % R A AL I FE K< CO, 1Y 3 R N
5.4+3.56mol C/km’/yr, & B F A KAL B (TDS o) N 72.91449.43 t/km?/yr, it 5
TSR] D2 R CA O L, AR TR B b KU R Y 3 R ]
o mEE BRI IEE, A RS (% R A A SRR X R R CO, Y I FE TR R
1.35£0.89x10" mol Clyr, 2348k 3 2 Kl 2 38 WAL CO, TH#E 7 1Y 8.34£5.49%, %
T2 3 A AL CO, T FEE 1 3.3142.18% , X — 98 45 SRk s Bk AT IE . <M. M
Bl 75 A5 5 e KR R AR, SR AT — 2 TAEME AL

Z % X k

2B 2005. 70 JVHE % TR DX A T N S AE R A BF 9L K SCH B TR LR, 32(1) ¢ 26-29.

Li Yuan. 2005. Preliminary study on precipitation threshold of precipitation induced landslides in Ya’an Yucheng district,
Sichuan Province. Hydrogeology and Engineering Geology, 32(1): 26-29.

M 3E . 1985, rh R P T =45 T B4R ROE R IS S0 A S R SRR L B2, 30(12): 929-932.

Lin Jianying. 1985. The space-time distributions and geological characteristics of Permian basalt areas in Southwest China.
Chinese Science Bulletin, 30(12): 929-932.

Berner R A, Lasaga A C and Garrells R M. 1983. The carbonate-silicate geochemical cycle and its effect on atmospheric
carbon dioxide over the past 100 million years. American Journal of Science, 283(7): 641-683.

Blum J D, Gazis C A, Jacobson A D et al. 1998. Carbonate versus silicate weathering in the Raikhot watershed within the
High Himalayan crystalline series. Geology, 26(5): 411-414.

Concei¢dio F T D, Santos CM D, Sardinha D D S et al. 2015. Chemical weathering rate, denudation rate, and atmospheric
and soil CO,, consumption of Parana flood basalts in Sao Paulo State, Brazil. Geomorphology, 233: 41-51.

Dalai T K, Krishnaswami S and Sarin M M. 2002. Major ion chemistry in the headwaters of the Yamuna river system:
Chemical weathering, its temperature dependence and CO,, consumption in the Himalaya. Geochimica et
Cosmochimica Acta, 66(19): 3397-3416.

Dessert C, Dupré B, Frangois L M et al. 2001. Erosion of Deccan Traps determined by river geochemistry: Impact on the
elobal climate and the *7Sr/*°Sr ratio of seawater. Earth and Planetary Science Letters, 188(3): 459-474.

Dessert G, Dupré B, Gaillardet J et al. 2003. Basalt weathering laws and the impact of basalt weathering on the global
carbon cycle. Chemical Geology, 202(3): 257-273.

Gaillardet J, Dupre B, Allegre C J et al. 1997. Chemical and physical denudation in the Amazon River Basin. Chemical
Geology, 142(3-4): 141-173.

Gaillardet J, Dupré B, Louvat P et al. 1999. Global silicate weathering and CO,, consumption rates deduced from the
chemistry of large rivers. Chemical Geology, 159(1): 3-30.

Galy A and France - Lanord C. 1999. Weathering processes in the Ganges - Brahmaputra basin and the riverine alkalinity
budget. Chemical Geology, 159(1): 31-60.

Georg R B, Reynolds B C, West A J et al. 2007. Silicon isotope variations accompanying basalt weathering in Iceland.
Earth and Planetary Sciences Letters, 261(3): 476-490.

Gislason S R, Arnorsson S and Armannsson H. 1996. Chemical weathering of basalt in Southwest Iceland; effects of runoff,



302 BT T S 2019 4F

age of rocks and vegetative/glacial cover. American Journal of Science, 296(8): 837-907.

Goldsmith ST, Carey A E, Lyons W B et al. 2008. Geochemical fluxes and weathering of volcanic terrains on high standing
islands: Taranaki and Manawatu-Wanganui regions of New Zealand. Geochimica et Cosmochimica Acta, 72(9) :
2248-2267.

Goldsmith S T, Carey A E, Johnson B M et al. 2010. Stream geochemistry, chemical weathering and CO,, consumption
potential of andesitic terrains, Dominica, Lesser Antilles. Geochimica et Cosmochimica Acta, 74(1): 85-103.

Han G and Liu C Q. 2004. Water geochemistry controlled by carbonate dissolution: a study of the river waters draining karst-
dominated terrain, Guizhou Province, China. Chemical Geology, 204(1): 1-21.

Harmon R S, Lyons W B, Long D T et al. 2009. Geochemistry of four tropical montane watersheds, Central Panama.
Applied Geochemistry, 24(4): 624-640.

Hausrath E M, Navarre - Sitchler A K, Sak P B et al. 2011. Soil profiles as indicators of mineral weathering rates and
organic interactions for a Pennsylvania diabase. Chemical Geology, 290(3): 89-100.

Jacobson A D, Blum J D and Walter L M. 2002. Reconciling the elemental and Sr isotope composition of Himalayan
weathering fluxes: Insights from the carbonate geochemistry of stream waters. Geochimica et Cosmochimica Acta,
66(19): 3417-3429.

Jha P K, Tiwari J, Singh U K et al. 2009. Chemical weathering and associated CO,, consumption in the Godavari river
basin, India. Chemical Geology, 264(1): 364-374.

Kump L R, Brantley S L and Arthur M A. 2000. Chemical weathering, atmospheric CO,, and climate. Earth and
Planetary Sciences, 28(28): 611-67.

Liu W, Liu C, Brantley S L et al. 2016. Deep weathering along a granite ridgeline in a subtropical climate. Chemical
Geology, 427: 17-34.

Liu Z and Dreybrod W. 1997. Dissolution kinetics of calcium carbonate minerals in H,0-CO, solutions in turbulent flow:
The role of the diffusion boundary layer and the slow reaction H,0+CO,«>H*+HCO;". Geochimica et Cosmochimica
Acta, 61(14): 2879-2889.

Louvat P and Allegre C J. 1997. Present denudation rates on the island of Réunion determined by river geochemistry: Basalt
weathering and mass budget between chemical and mechanical erosions. Geochimica et Cosmochimica Acta, 61
(17): 3645-3669.

Louvat P and Allegre C J. 1998. Riverine erosion rates on Sao Miguel volcanic island, Azores archipelago. Chemical
Geology, 148(3): 177-200.

Meybeck M. 1987. Global chemical weathering of surficial rocks estimated from river dissolved loads. American Journal of
Science, 287(5): 401-428.

Millot R, Gaillardet J, Dupré B et al. 2002. The global control of silicate weathering rates and the coupling with physical
erosion: new insights from rivers of the Canadian shield. Earth and Planetary Science Letters, 196(1): 83-98.

Hyonjeong N, Youngsook H, Qin J H et al. 2009. Chemical weathering in the Three Rivers region of eastern Tibet.
Geochimica et Cosmochimica Acta, 73(7): 1857-1877.

Oh N H and Richter D D. 2005. Elemental translocation and loss from three highly weathered soil-bedrock profiles in the
southeastern United States. Geoderma, 126(1): 5-25.

Pokrovsky O S, Schott J, Kudryavizev D I et al. 2005 Basalt weathering in Central Siberia under permafrost conditions.
Geochimica et Cosmochimica Acta, 69(24): 5659-5680.

Rad S, Louvat P, Gorge C et al. 2006. River dissolved and solid loads in the Lesser Antilles: New insight into basalt
weathering processes. Journal of Geochemical Exploration, 88(1-3): 308-312.

Raymo M E and Ruddiman W F. 1992. Tectonic forcing of Late Cenozoic climate. Nature, 359(6391): 117-122.

Roy S, Gaillardet J and Allegre C J. 1999. Geochemistry of dissolved and suspended loads of the Seine River, France:
Anthropogenic impact, carbonate and silicate weathering. Geochimica et Cosmochimica Acta, 63(9): 1277-1292.

Schopka H H, Derry L A and Arcilla C A. 2011. Chemical weathering, river geochemistry and atmospheric carbon fluxes
from volcanic and ultramafic regions on Luzon Island, the Philippines. Geochimica et Cosmochimica Acta, 75(4):

978-1002.



144 Jal o RIAE A R e AR BT 5 —— L e 45 38 /N U 3A 1 303

Sharp M, Tranter M, Brown G H et al. 1995. Rates of chemical denudation and CO, drawdown in a glacier-covered alpine
catchment. Geology, 23(1): 61-64.

Stallard R F and Edmond J M. 1983. Geochemistry of the Amazon: 2. The influence of geology and weathering environment
on the dissolved load. Journal of Geophysical Research Atmospheres, 88(14): 9671-9688.

Stefansson A and Gislason S R. 2001. Chemical weathering of basalts, Southwest Iceland: Effect of rock crystallinity and
secondary minerals on chemical fluxes to the ocean. American Journal of Pharmaceutical Education, 301 (6): 513-556.

Suchet P A and Probst J L. 1993. Modelling of atmospheric CO,, consumption by chemical weathering of rocks:
Application to the Garonne, Congo and Amazon Basins. Chemical Geology, 107(3-4): 205-210.

Taylor A S and Lasaga A C. 1999. The role of basalt weathering in the Sr isotope budget of the oceans. Chemical Geology,
161(1-3): 199-214.

White A F and Blum A E. 1995. Effects of climate on chemical-weathering in watersheds. Geochimica et Cosmochimica Acta.
59(9): 1729-1747.

Xu Z, Liu C Q. 2007. Chemical weathering in the upper reaches of Xijiang River draining the Yunnan-Guizhou Plateau.
Southwest China. Chemical Geology, 239(1): 83-95.

Chemical weathering of Emeishan basalt area: Implications from
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Abstract

The concentrations of major ions in the Longcanggou streams were determined in order to
analyze the relative contributions of chemical weathering of different sources and to estimate
the chemical weathering rates of different rock types and associated atmospheric CO,
consumption rates. The streams pH are close to neutral, with an average pH of 6.82. Calcium
ion accounts for 56% of total cations, and HCO; for 45% of the total anions. The dissolved
cations are originated from carbonate weathering (50.2%), silicate weathering (38.2%),
atmospheric input (10.5%), and anthropogenic pollution (1.1%). The average chemical
weathering rate of silicates of the Longcanggou catchment is 37.54+24.94 t/km’/yr, and the
associated atmospheric CO, consumption rate is 5.4+3.6 mol C/km*/yr. For the whole Emeishan
basalt area, we firstly estimated the total annual atmospheric CO, consumption flux of the
Emeishan basalt is 1.35+0.89%10" mol C/yr, which accounts for 3.31+2.18% of the annual CO,
consumption flux by global basalt weathering.

Keywords  Emeishan basalt, Small catchments, Chemical weathering, CO, consumption





