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Abstract: Element and Nd-Sr isotopic mobility during the weathering process of stratotypes for the Nanhuaian, Sinian and
Cambrian sedimentary strata have been studied in eastern Three Gorges. Stratigraphic bedrocks of mudstone, glacial mud-

stone, sandstone, limestone and dolomitic limestone coupled with their correspondent soil layers by chemical weathering
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were analyzed. It demonstrates that (1) the intensity of chemical weathering of bedrocks is dominated by their lithology; (2)
Due to its stability, Ti is regarded as immobile during chemical weathering. Thus, the variations of Ti concentrations in soil
samples relative to their bedrocks are used to correct volume changes of soil layers during the weathering and accordingly to
recalculate relative contents of other elements in the layers. It shows that obviously content decreasing for most elements in
soil layers relative to their bedrocks is found for limestone and dolomitic limestone profiles; in contrast, soil samples from
the mudstone profiles exhibit a relative stability for most elements. It, thus., suggests that the elemental mobility during
chemical weathering of sedimentary rocks is dominated by their rock-forming minerals. Meanwhile, different classical ele-
ments show distinct mobility during the chemical weathering. Contents of chalcophile (Cu, Zn, Pb and Mo) and LILE (Rb,
K, Sr and Ba) elements varied obviously, whereas those of the HFSE element (Zr, Hf, Nb and Ta) kept relatively con-
stant; (3) Relative to their bedrocks, the variation of REE content in soil layers by mudstone is indistinctively, whereas that
in soil layers by carbonate rocks changed evidently characterized both by enrichment in LREE and HREE relative to MREE
and negative Eu and positive Ce anomalies; (4) Both Sr isotopic composition and Rb/Sr ratio changed remarkably during the
weathering process of both carbonatic and argillaceous rocks, indicating an opening of their Rb-Sr isotopic system. It shows
that the variation in Sr isotopic compositions of the soil layers relative to their bedrocks is dominated both by the lithology of
their parental rocks and the Sr isotopic composition input during weathering. Accordingly, the Sr isotopic compositions of
the soil layers are not indicative of their bedrocks; (5) The Sm/Nd ratio and Nd isotopic compositions of the soil layers
weathered from carbonate and mudstone rocks essentially inherited the characters of their bedrocks, and their depleted man-
tle model ages (#py) are indicative of their parental rocks. However, variable degree variations in Nd isotopic compositions
are recognized for the soil samples weathered by sandstone and glacial mudstone.

Key words: Nanhuaian-Cambrian; sedimentary rock; chemical weathering; element and Sr-Nd isotope; mobility.
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1 - - Sr-Nd
Table 1 Elements and Sr-Nd isotopic compositions of the Nanhuaian, Sinian and Cambrian weathering profiles from the

eastern Three Gorges

(@8} (2) (3)
1R 1A 1B 2R 2A 2B 3R 3AB
A B A B AB
2}

Ti 0. 04 0.53 0.52 0.02 0. 35 0. 37 0.03 0. 44
Al 0. 64 6.87 6.53 0.24 6.52 6.78 0.52 6.74
Fe 0.45 3.25 3.19 0.52 3.56 3.91 0.50 3.53
Mn 0.01 0.09 0.09 0.01 0.05 0. 06 0.01 0.09
Mg 2.52 0.68 0. 66 11.5 3.17 3.63 3.81 1. 39
Ca 31.7 0.48 0.45 21.3 5. 86 5.03 32.5 3.61
Na 0.14 0.68 0.65 0. 04 0.33 0.29 0.05 0.53
K 0. 25 1. 89 1.91 0.05 2.13 2. 40 0.25 1.43

P 0.02 0.07 0. 06 0.02 0.11 0.10 0.02 0. 06

(pg/g)

B 1. 46 34.5 35.4 1.59 37.0 39.9 2.28 45.3

\% 9. 14 119 110 5.21 199 144 7.28 86.5

Cr 9.10 78.1 75.1 4. 00 90.9 97.2 11.5 79.3
Co 1. 84 14.9 13.9 1. 06 13.0 15. 4 1.58 13.0
Cu 2.57 26.2 23.9 4. 31 40.7 42.7 2.38 17.8
Zn 2.92 80.5 77.5 14.2 112 123 3.12 51.3
Ga 1.75 15.2 14.5 0. 86 16. 2 17.0 1.37 16. 7
Rb 9. 80 105 101 1. 34 104 111 9.14 86.9
Sr 649 70. 4 67.1 152 123 83.2 610 89.0
Y 3.66 28.4 26.5 3.54 30.9 30.9 3.03 32.6

Zr 17.1 276 190 4.47 152 162 12.4 221
Nb 1. 41 17.2 17.0 0.55 12.4 13.8 2.06 15.5
Mo 0.13 3.66 3.92 0.12 8.56 4.32 0.28 0. 83
Cd 0.01 0.19 0.21 0.04 0.28 0. 20 0.01 0.13
Sn 0.35 3.21 2.75 0.10 3.17 3.53 0. 30 3.17
Cs 0. 49 6.73 6. 45 0.09 9.68 11.6 0.53 7.04
Ba 62.7 626 610 76.8 554 510 44.6 355
La 3.35 35.1 32.9 4. 81 32.5 35.1 3.08 34.3
Ce 6.62 83.6 77.5 6.06 63.5 73.0 5.42 76.0
Pr 0.77 7.53 7.24 1.04 7.33 8.05 0. 61 8.22
Nd 3.05 27.4 26.5 4.11 28.1 30.0 2.61 30. 6
Sm 0.59 5.06 4. 94 0.72 5.56 5.91 0.49 6.19
Eu 0.15 1. 05 1. 04 0.16 1. 14 1.18 0.10 1. 26
Gd 0. 54 4.32 4.13 0.62 4. 86 5.10 0. 45 5. 40
Tb 0.09 0.70 0.67 0.09 0.78 0.82 0.07 0. 85
Dy 0.54 4.62 4.33 0.52 4.72 4. 99 0.45 5.31
Ho 0.11 0.94 0.83 0.10 0.98 1.02 0.09 1. 04
Er 0.31 2.75 2.51 0.23 2.89 2.89 0. 25 2.95
Tm 0. 04 0.41 0.38 0.03 0.41 0.43 0.04 0.46
Yb 0.29 2.85 2.58 0. 20 2.61 2.86 0.22 3.04
Lu 0.05 0. 44 0.39 0.03 0.41 0.42 0.03 0. 45
Hf 0.47 7.35 5.28 0.12 3.99 4.28 0.35 5.70
Ta 0.12 1.09 1.14 0.05 0.85 0.96 0.10 1. 07
Tl 0.05 0.92 0.89 0.01 1.25 1. 33 0. 04 0.63
Pb 3.09 23.4 21.7 2.82 30. 6 32.7 6.08 32.0
Th 1.11 12.8 11.9 0.28 12.0 13.5 0.91 12.5
U 0.40 4.81 4.74 0. 35 6.90 5.56 0.35 2.84
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1
(@) (2 (3)
1R 1A 1B 2R 2A 2B 3R 3AB
A B A B AB
87Sr/%6 Sr 0.709 317 0.726 106 0.726 997 0.708 817 0.719 136 0.723 576 0.709 004 0.717 604
26, (1075) 3 8 3 2 3 3 4 9
Rb/Sr 0.02 1. 49 1.51 0.01 0. 84 1.34 0.01 0.96
87Rb/86Sr 0. 044 4.325 4.375 0.026 2. 446 3.873 0.043 2.776
(37Sr/%5Sr) 0.708 925 0. 687 240 0. 687 680 0.708 588 0.697 154 0.688 774 0.708 668 0.696 114
13 Nd/ " Nd 0.512 008 0.512013 0.512 001 0.511 926 0.511 988 0.512 026 0.511 979 0.512 053
26m (1075) 2 2 1 2 2 1 4 1
Sm/Nd 0.19 0.18 0.19 0.18 0. 20 0. 20 0.19 0. 20
U7 Sm/1 Nd 0.117 1 0.1115 0.1127 0.106 5 0.119 6 0.1190 0.1130 0.1218
(M3Nd/"Nd), 0.511 525 0.511 553 0.511 536 0.511 486 0.511 494 0.511534 0.511 577 0.511 620
tpm (Ga) 1. 80 1.69 1.73 1.74 1.88 1. 80 1.77 1.81
(4 (5) (6)
1R 4AB 5R 5A 5B 5C 6R 6A 6C
AB A B C A C
(¢79]
Ti 0.42 0. 36 0. 36 0.43 0.47 0.48 0.10 0. 49 0.58
Al 7.54 6.78 6.58 7.20 7.47 7.25 3.14 10. 8 12.8
Fe 4.42 3.99 3.73 3.69 3.75 3.63 1. 05 3.97 4.43
Mn 0.03 0. 04 0.05 0.14 0.17 0. 20 0.03 0.09 0.08
Mg 1.23 1. 64 1.17 1. 16 1.17 1. 10 0.10 0.79 0.94
Ca 3.84 7.56 0.31 0.49 0.48 0.41 0. 60 0. 35 0.36
Na 0.65 0.25 0. 31 0.92 1.03 1.03 1. 35 1.72 1. 46
K 2.74 2.26 3.06 2. 86 2.79 2. 74 1.58 41.28 5.47
P 0.07 0.08 0.05 0. 09 0.08 0.07 0.01 0.04 0.03
(pg/g)
B 55.4 62.1 53.2 28.4 26.6 30.1 8.53 28.4 38.5
\% 147 136 62.2 75.2 77.8 78.4 10. 8 119 156
Cr 102 89.1 73.5 67.9 67.6 64.9 18.2 87.8 108
Co 16.7 16.1 6. 40 16.1 16.7 17.8 2.40 18.5 21.6
Cu 49. 4 42.3 5.12 41.0 29.4 38.0 5.95 17.1 16. 3
Zn 132 86.8 49.5 94.1 83.7 86.7 21.0 159 193
Ga 20.0 17.7 16.6 17.7 18.1 18.6 5.27 30.2 38.4
Rb 146 125 100 98.5 102 105 47.9 147 177
Sr 481 510 28.4 65.6 70. 2 69.8 85.7 99.9 97.9
Y 31.8 26.1 27.2 34.4 34.9 38.5 7.21 24.5 29.1
Zr 135 119 198 235 231 233 111 491 479
Nb 14.6 12.5 12.3 14.7 16.5 17.0 4. 04 15.5 18.4
Mo 14.3 5.94 0.28 0.81 0. 54 0.53 0.38 0. 74 0.65
Cd 0. 24 0. 20 0. 06 0.17 0.10 0.11 0.03 0.15 0.10
Sn 3.75 3.33 2.37 3.82 2.92 3. 44 0.75 2.97 3. 48
Cs 8.42 9.07 5. 36 4.56 4.71 4.74 0.82 5.72 6.39
Ba 822 666 554 820 1082 1040 938 1063 1241
La 40.1 33.7 30.6 37.0 37.9 39.6 12.5 34.2 41.5
Ce 81.5 68.5 61.5 78.1 81.1 91.5 22.4 79.5 86. 1
Pr 8. 94 7.63 7.18 8.77 8. 74 9.34 2.62 6.61 7.96
Nd 33.5 27.7 26.8 32.8 33.4 34.8 9. 36 22.6 26.7
Sm 6. 44 5.18 5.43 6.77 6.57 7.35 1. 65 4.26 4.98
Eu 1. 20 1. 11 1.33 1.41 1. 44 1.59 0.58 1. 10 1.34
Gd 5.39 4. 39 4.56 5. 65 5.67 6. 40 1. 34 3.51 4.23
Tb 0.83 0.70 0.75 0.92 0.93 1.03 0. 20 0.59 0.70
Dy 5.03 4.31 1. 75 5.65 5. 68 6.38 1.07 3.89 4. 60
Ho 1.02 0. 85 0.94 1.10 1.15 1.24 0. 20 0. 84 1. 00
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1
4) (5) (6)
4R 4AB 5R 5A 5B 5C 6R 6A 6C
AB A B C A C
Er 2.83 2.40 2.69 3.33 3. 40 3. 64 0.61 2.64 3. 11
Tm 0.41 0. 37 0.42 0. 50 0.49 0.53 0.10 0.41 0. 50
Yb 2.69 2. 36 2.74 3.23 3. 35 3.55 0.67 2.88 3.42
Lu 0.41 0.36 0. 42 0.49 0.49 0.53 0.10 0.47 0.53
Hf 3. 64 3.24 5.15 6.01 6.02 5.95 2.77 11.9 11.8
Ta 1.03 0. 90 0. 81 0.96 1.07 1.11 0. 25 0.92 1. 10
Tl 1.95 1.72 0. 34 0.48 0.48 0.47 0.28 0.83 0.99
Pb 16.5 17.9 3.02 25.7 19.0 20. 2 9.22 27. 4 26.3
Th 13.8 12.5 8.97 10. 9 11.0 11. 2 3.07 12.7 17.0
U 7.51 4,48 1.19 2.01 2.06 2.07 0. 46 2. 36 2.53
87Sr/86 Sr 0.714602 0.713058 0.723759 0.734529 0.736540 0.737568 0.739043 0.739300 0.744513
20m (1075) 4 5 5 10 10 6 7 9 6
Rb/Sr 0. 30 0.25 3.52 1. 50 1. 45 1.50 0.56 1.47 1. 80
STRb/% Sr 0. 879 0.710 10. 201 4. 359 4. 206 4. 365 1. 620 4. 258 5. 240
(87Sr/%6Sr), 0.707 794 0.707 560 0.621 855 0.690988 0.694528 0.693963 0.721694 0.693713 0.688414
M3Nd/ 1 Nd 0.511915 0.511916 0.512276 0.512072 0.512088 0.512119 0.511407 0.511623 0.511554
20m (1076) 2 1 4 1 1 2 2 1 2
Sm/Nd 0.19 0.19 0. 20 0.21 0. 20 0.21 0.18 0.19 0.19
1478m /144 Nd 0.116 3 0.103 0 0.122 6 0.124 6 0.1189 0.1275 0.106 7 0.1139 0.1127
(M3Nd/"™Nd) o 0.511501 0.511514 0.511714 0.511500 0.511542 0.511534 0.510882 0.511063 0.511000
tom (Ga) 1.93 1. 86 1.46 1. 84 1.70 1.82 2.47 2.32 2. 40
(D) ICP-MS ;(2)8"Rb/%Sr  17Sm/"* Nd 87Sr/86 Sr 13 Nd /" Nd Rb.Sr Sm. Nd
(3)(S7Sr/865r)0 (liSNd/l'HNd)o 87Sr/86sr787Rb/8GSr>< (e(0.0000liZU 71) liSNd/lfH Nd
— 178 /14 N X (00000008540 — 1), ' 750 Ma. ‘ 700 Ma. ‘
630 Ma, t 543 Ma, ( ,20013; ,2005) 5 (4)
MSNd/"Nd=0. 513 15,"7Sm/" Nd=0. 213 7;¢pm 152. 9 X LN(14 (0. 513 15— Nd/" Nd) /(0. 213 7—"7"Sm /" Nd) ).
100 g , 1.
(ICP-MS, Agilent 7500a)
( Nb, Ta , 3
ICP-MS 12 h ).
BCR-2,AGV-1 GSS-1 ,
5% ~10%. Sr.Nd
b
HNO, + HF (190 C,
48 h), AG50 X 8
Rb.Sr REE, Eichrom LN
b
Nd.
b
(TIMS, Triton TID) Sr Nd
NBS987
La Jolla . Sr (
8Sr/8Sr=28. 375 209 , NBS987 v )
NBS607 8 Sr/% Sr 0.710 300+4
b
(260 » > 1.198 8984 4;Nd
b
MNd/"Nd=0. 721 900 , La Jolla, (
’
BCR-2 ™ Nd/"“'Nd 0.511 837+ )
b ’
0.6 0.512 61942. Sr-Nd
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Fig. 2 Ti normalized multi-elemental diagrams of the weathering profiles of the Nanhuaian. Sinian and Cambrian strata
from the eastern Three Gorges
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