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Table 1 Chemical weathering indexes

Pl AR E TRILH AL ICH
CIA = AL0,/(ALO, + CaO" + K,0 + Na,0) x 100% K.Ca.Na Al (1)
In[(CaO" + Na,0)/AL,0,] Ca,Na Al (2)
In(Al,0,/Na,0) Na (3)

_|[2Na,0 MgO 2K,0 Ca0" .
WIP _{( 035 )J'(W)J'( 025 |t 07 || x 100% K.Ca.Na Mg (4)
CIW = Al,04/(AL,0; + CaO" + Na,0) x 100% Ca.Na Al (5)
PIA = (Al,0, - K,0)/(Al,0, + CaO" + Na,0 - K,0) x 100% Ca.Na Al (6)
o= Na, ermmlnh 1 N 7 7
N Napmmlim Zr a 8

Rb/Sr Sr Rb (8)
Th/U U Th (9)

V2P T 500 B 2 R BE IR B CaO™ (XU RE R T 9 CaO o



524

S A5 - A AR CAR S S oty RN A T T TR LRI

335

22 R 50 i 2 AR 8 AL i B ORI RS T
FEHTBIC R E B . TBICE e &
HRYETCR W B FHAP, BT A 55 T2 A2 Z ([l
FLE)™, M8 T 3T 3, 1Z00 R 58U s i, 1
KA B e se e . I E SEuR P K,
Ca NaTEAL2E KALAE B PO E T ITER (Kl 1a) .

Nesbitt et al. ™ K4 57 1) 1) #7224 5t LA B 52
5% PIRAURL A SE 56, 288 AVVE AT RS shot %,
i b sE Atk 2E X AT LR 4 ALO,-(CaO™+Na,0)-
K,0 Z%i (A-CN-K &4, ¥ 1b) Sk on . HAEZR S
i s KUk L, XAk 35 HAE Toorongo
F ST A 25 Al 2 AR B AR o

CIA (Chemical Index of Interation, 7 1) 5 A-CN-K
FRGUAHXT I, CIA Y U 31 Rl 38 3 7 50~100, >4 CIA
50, T LR R A A= RARAE T, CIA {8 = 3R
7N ] T8 % 6 25 AE XA F T i o AR R v, TR
ANFAMEAAE T CIAHB BRTE], CIA {E# R FE 7 1)
A B BV | S 2 WU R X A B AT
FELE AR, CTA X UK ) [E] oK HA 1 A e AL B IS 45
T B PEA AR R S ELCF IR AT AR 1 4 A
MR, CIA 2 i b 2% 3 B 728 AR T AH 07 2028, Yang et
al TSN T CIA ST A G R gk .

MAT = 0.56CIA - 25.7 (10)
A MAT AR SIR L, B4 °C, R=0.5, Yang et
al " H T B IR G R R T (Y, AR
Wiz AN T B — =84 2 HHI A IR
FEARR A 5T, 25 S G /s A7 349 3 B e 12 i 301 1
T 2182 C W54 58w AR — &4 KTt

2 —
(a)
4 1P <
Cs:
1.6
Rb
T K Ba
1.2 4 Sr IP3-12
S"E N c T_h
M= 1 4 Ce
* os Mn 5 4
. Li he Ti Nb
M X
| oo T oM
Al
Si
0.4 — Be P s
- B g I:I
P > 12
0 T T T 1
0 2 4 6
ETHE
&1

Fig.1

CIA

CaO*+Na,O

IRES A G o

CIA WAFAE— & MR BRI, DB S  DIURR P
(8] B AR L RIORT ek 1R 6 v 805 ARG T 152 22 55 R 3 R
SN A Y CIA & U™, DR A S 3k
) B T i e (S A5 AN TR A28 A O A 0 2 1
S, ARG W B AR A 24l CLA (B I
DU [ FH 23 (TR o 2k K i —A> g [l i 4
FERAEAF B, R AR T CIA 43 B fk 2 XUk A F
BT M2 S AR DU AR R

T AT R 1|4 A B B KB AR B2 5 CIA
ANEA REFIZMEIC R TR E R TR KU
i BOK PE i 9E 1 5 Bk A 1 4k 2= KABAE T o von
Eynatten et al.™ #& 1 F In ( (CaO” +Na,0)/AL,0,) 1
In(ALO,/Na,0) PRl 5 bR R R A CIA, QR 643155
Sy v (D0 sz i o 7K e g R o A R IR B A T
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H A L CIW (Chemical Index of Weathering, x5)Kk
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(a) ANIAl B+ 1Y 5 7 3 (B 2 A Buggle et al.”™) ; (b) A-CN-K = ff1 [&]
(a)The ionic potential (IP) of the different elements (modified from Buggle et al.™™); (b)A-CN-K triangle chart
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(a) Potassium metasomatism show in A-CN-K triangle chart (modified from Fedo et al.*”);

(b) different potassium minerals show in A-CN-K triangle chart (modified from Fedo et al.*”)
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(a) Paleosols profile (modified from Tabor et al.™); (b) paleosols classification scheme (modified from Mack et al.”™)
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(a) Schematic diagram of the pedogenic process of calcisol; (b) schematic diagram of the pedogenic calcite in different stage

(modified from Gile et al.")
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Abstract: Paleoclimate reconstruction is important for predicting future climate change. The continental paleoclimate
plays an important role in dividing global paleoclimate zones, contrasting marine paleoclimate differences and estab-
lishing climate models. Climatologically sensitive deposits contain the records of paleoclimate information. Stronger
chemical weathering indicates a warmer and more humid paleoclimate. Chemical weathering indices (e.g., CIA,
WIP, CIW, PIA, 7, and non-traditional isotope) have been established by geochemical data derived from mudstone.
Mineralogical characteristics of clastic rocks (e.g., mineral maturity, different combinations of clay minerals and
magnetic mineral) indicate different paleoclimates. The paleoclimatic analysis of lacustrine sediments includes the el-
ement ratio and the study of astronomically forced paleoclimate changes based on high-precision analysis. Paleosols
indicate paleoclimate: paleoprecipitation can be calculated from the depth to the pedogenic carbonate (B, ) horizon in
paleosols. Paleotemperature, paleoprecipitation and paleoatmospheric carbon dioxide concentration (pCO,) can be
calculated using the geochemical characteristics of clay minerals, pedogenic calcite, Fe-Mn nodules and the paleosol
matrix. In the future, more and higher-resolution continental paleoclimate analysis methods need to be established
and improved.
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