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Abstract: Element and isotopic geochemistry methods have been widely used in studies of paleoclimate, pa-
leoecology and sedimentary environment. Meanwhile, these methods are also widely used in estimating chemi-
cal weathering intensity as well as in analyzing provenance. In this study, we summarized the principles of
major elements (Al, Na, Fe, K, Si, Fe, etc.), trace and rare earth elements (La, Th, Zr, Sc, etc.), and isotopic
dating (*°U, **U, *Pb, Pb, 'Sm, "*Nd, etc.) methods in revealing chemical weathering and provenance. The
results show that due to the large number of factors affecting the chemical composition of sediments, the sig-
nificance of different indicators may be different. Therefore, the degree of chemical weathering of sediments
and the identification of provenances need to be specifically analyzed depends on the actual chemical compo-
sition of the sediments. By the comprehensive research and mutual verification of multiple index parameters,
discrimination diagrams and isotopic dating, the clear and intuitive conclusions could be obtained.
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Table 1 CIA values of the some minerals and rocks"
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Fig.1. An example graph of A-CN-K. The blue dots represent the Zhanjin Formation sedimentary rocks (modified from [25]), and

blue solid arrows represent the weathering trends of the Zhanjin Formation samples. Pentagrams represent the San Felipe altered

ash—layers samples (modified from [27]), and red solid arrows represent the weathering trend of the samples of the San Felipe

volcanic ash, and black solid arrows represent the K metasomatism of the San Felipe volcanic ash samples, and black dotted

arrows represent the weathering trends of different igneous rocks.
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Fig. 2 Ternary A - CN - K plot of the sandstone samples. The squares represent the Mesozoic sandstone from Western—Central
Mediterranean Alpine Chains (modified from [15]), and the crosses represent the Carboniferous sedimentary samples from the
Junggar Basin (red — LCR, blue - UCR; modified from [16]), and black dashed arrows indicate weathering trends for different

igneous rocks; 1-Gabbro, 2— Tonalite, 3—Granodiorite, 4—Granite.

P30T PG =2 PSP U 1 SR A ) LU AR A2 A 1T (B ek A [38]) A IE T IE=P1, LA B =P2, BUE=P3 1 = M L =P4.55 .0 e
ERE S0 AR A D RFIGA IR 2 1 S22 | TR SUE FIAE B4 26 1 28y
Fig.3 The oxide ratios variation diagrams for New Zealand sediments from the four provenance groups (modified from [38]).
Symbols: squares=P1; pentagrams=P2; circles = P3; triangles = P4. Open symbols are argillites, filled sands. A, D, R and G are

average compositions of andesite, dacite, rhyolite and granite, respectively.
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Fig. 4 Classification plot of function 1 (F1) and function2 (F2) for the New Zealand sediments (n=248, modified from [38]). Open

symbols are argillites, filled greywackes. Squares=P1; pentagrams=P2; circles=P3; triangles=P4. B, A, D, R, RH and G are

average compositions of basalt, andesite, dacite, rhyodacite, rhyolite and granite, respectively.
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Fig.5 Discriminant plots for sedimentary suites (modified from [38])

a. Australian sedimentary rocks: Squares= sandstones (filled = < 57% Si0,, open squares = > 57% Si0,; n=10), triangles=Silurian and cir-
cles=Ordovician greywackes and shales (open symbols = < 70% Si0,, filled = > 70% SiO,; n = 25).b. Sea—floor sediments from the Solomon Is-
lands and Woodlark Basin: filled squares = sands, open squares = muds (n = 47).c. Californian arkoses and shales: Filled circles=Santa Ynez
arkoses: filled circles=Santa Ynez arkoses, open circles = shales, filled triangles = Salton sands.d. Alaskan sandstones: filled pentagrams =Kodiak

Formation and Kodiak Slivers, open pentagrams = Uyak complex.
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Fig. 6 Diagram of the weathering.(a): Blue and red triangles represent the Liuyuan and Heishankou sandstones, respectively

(modified from [44]); (b): Blue and red circles represent the shale and siltstones of the Neoproterozoic lkorongo group in

northeastern Tanzania, respectively (modified from [45]).
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Fig. 7 Chondrite—normalized REE patterns of the sediments in the Mesoproterozoic — Neoproterozoic basins of the Bastar carton

(modified from [52]). Blue—noncalcareous, black—calcareous.
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Fig. 8 Diagram of trace elements for the provenance. (a)Hf vs. La/Th plot for the K;m/* samples in the Laoheishan basin

(modified from[22]); (b)La/Sc versus. Co/Th plot for Zhanjin Formation sedimentary rocks (modified from [25]).
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Fig. 9 A frequency distribution histogram of the U-Pb dating of
detrital zircon from upper Ordovician pingliang formation in

southwest margin of the Ordos basin (modified from [64]).
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