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Application of Geochemistry in Provenance
and Depositional Setting Analysis
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Abstract: Provenance analysis is indispensable to basin and palaeogeography analysis, and geochemistry plays an
important role in provenance and depositional setting analysis. The related literatures about the application of
geochemistry in provenance and depositional setting analysis were studied; major element analysis, rare earth
element-trace element analysis and isotope analyses such as fission track, K-Ar, Ar-Ar, Rb-Sr, Sm-Nd, U-Pb, Re-
Os, S, O, Si, etc. were discussed, and the advantage and disadvantage of the above methods were analyzed. The
results showed that major element analysis and rare earth element-trace element analysis had good application effect
on material composition, tectonic setting, weathering intensity, compositional maturity and oxidation-reduction
condition of provenance; the isotope analyses had their own advantages in different studies, and all had good
application effect. There were many factors on chemical composition of rocks, especially for sedimentary rock, it
was easily affected by exogenous effect; geochemistry methods in provenance and depositional setting analysis were
few; the research on regional geology was inadequate. Therefore, it is suggested that the factors on chemical
composition of clastic sediment should be fully studied when geochemistry methods are used to analyze the
provenance and depositional setting, and multiple methods can be synthetically used and the study on regional

geology should be paid more attention to.
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Fig. 1 Distinction of Sandstone Types and Classification of Sandstones and Shales Based on Major Elements
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Fig. 2 Distinction of Different Mother Rocks Based on Major Elements
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Tab.1 Major Element Content of Sandstones in Different Tectonic Settings
Si0;  TiO: Al O; Fe; O3 FeO MnO MgO CaO Na,O K,O P,0; Al:O;/SiO; K;0O/Na,O Al,0O;/(CaO+Nay,O)
58.83 1.06 17.11 1.95 5.52 0.15 3.65 5.83 4.10 1.60 0.26 0.29 0. 39 1.72
70.69 0.64 14.04 1.43 3.05 0.10 1.97 2.68 3.12 1.89 0.16 0. 20 0.61 2.42
73.86 0.46 12.89 1.30 1.58 0.10 1.23 2.48 2.77 2.90 0.09 0.18 0.99 2.56
81.95 0.49 8.41 1.32 1.76 0.05 1.39 1.89 1.07 1.71 0.12 0. 10 1. 60 4.15
/% [9J.
2 ~
Tab.2 Variables and Their Coefficients of Discriminant Function for Provenance of Sandstone and Mudstone
TiO, Al O3 Fe, O3 MgO CaO Na, O K,O
F/l —1.773 0. 607 0.76 —1.5 0.616 0. 509 —1.224 —9.090
F/r_) 0. 445 0.070 —0.25 —1.142 0.438 1. 475 1. 426 —6.816
F=a1x) tayay+eeeeer +a,x,+C, T T T, n sa;~ay, ,C 5 [127].
CaO Na, O 1:1 mCaO"%)  CIA ,
, CaO Na,O , ,CIA 50 ,

mCaO” = mNa,O; Na, O , mCaO” = ,CIA 100



340 33
3
Tab.3 Variables and Their Coefficients of Discriminant Function for Tectonic Setting of Sandstone
SiO; TiO, Al Os Fe, O3 FeO MnO MgO CaO Naz O K;O P,0s
F, —0.044 7—0.472 0 0.008 —0. 267 0. 208 —3.082 0. 140 0.195 0.719 —0.032 7.510 0.303
F; —0.421 1.966 —0.526 —0.551 —1.610 2.720  0.881 —0.907 —0.177 —1. 840 7.224 43.570
F=a121 tasay+ e +a,x,+C, X1 T n a1 —a, ,C 5 971,
1.2 e 0.3 ‘.A 2.0 6r.
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Fig. 4 Major Element Discrimination Diagrams of Sandstones and Siltstones for Tectonic Setting
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Fig. 6 Major Element Ratios Diagrams of Sandstones and Siltstones for Tectonic Setting
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Tab.4 REE Contents and Characteristic Parameters of Standard Shales
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
PAAS 38 80 8.9 32 5.6 1.1 4.7 0.77 4.4 1 2.9 0.4 2.8 0.43
NASC 32 73 7.9 33 5.7 1. 24 5.2 0.85 5.8 1.04 3.4 0.5 3.1 0.48
ucce 30 64 7.1 26 4.5 0. 88 3.8 0. 64 3.5 0.8 2.3 0.33 2.2 0.32
SREE L/H Lax/Yby Lan/Smy Gdn/Yby (La/Yb)uce (La/Sm)uce (Gd/Yb)uce
PAAS 183.0 9.5 9.2 4.3 1.0 1.0 1.0 0.66  PAAS NASC
NASC 173.2 7.5 7.0 3.5 0.8 0.8 1.0 0.70 L (o],
UCC 146.4 9.5 9.2 4.2 1.4 0.65  UCC o
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Fig. 9 Discrimination Diagrams of Provenance Based on Trace Element Ratios
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Rb/Sr 0.05+0.05 0.65+0.33 0.89=£0.24 1.194£0. 40 1 L1 T TR TR N R T N R R |
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
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a BB B R v 4L i 28
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Greywacke in Different Tectonic Settings
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Tab.7 REE Features of Greywacke in Sedimentary Basins from Different Tectonic Settings
La/10 6 Ce/10 6 REE/10°% La/Yb (La/Yb)x LREE/HREE SEu
8+1.7 19£3.7 58+10 4.24+1.3  2.84+0.9 3.8%+0.9 1.044+0.11
274+4.5 5948.2 146+20 11.0+3.6 7.5+2.5 7.7E1.7 0.79+£0.13
37.0 78 186.0 12.5 8.5 9. 0. 60
39.0 85 210.0 15.9 10. 8 8. ¢ 0.56
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