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Abstract: The study on the geochemical evolution of elements in the red weathering crust in tropical karst area is helpful to the
understanding of the theory of weathering and soil—forming of carbonate rocks. Two typical weathering profiles of carbonate rocks
in northern Vietnam were selected to analyze the material source and evolution characteristics of major elements in the red
weathering crust overburden of carbonate rocks under tropical climate conditions. The results show that regardless of the element
ratio analysis of Ti/Zr, the element pair covariant analysis of Hf—Zr, Nb—Ta and Sm—Nd, or the normalized analysis of the average
value of upper crustal elements (UCC), the weathering crust of the two profiles all show the character of in—situ residual, that is, the
two profiles are weathering products of carbonate rocks in situ. In the weathering process of carbonate rocks, the leaching of CaO
and MgO is obvious, and the enrichment of ALO; and Fe,O; occurs, indicating that both sections have undergone a strong
weathering process, but the dolomite and limestone sections have certain differentiation. The weathering profile of dolomite stone in
northern Vietnam exhibits a stable Ti— Fe co— enrichment from the bedrock to the topsoil, while the growth rate of Fe in the
limestone profile is significantly higher than that of Ti. The crust over dolomite stone underwent intense weathering process. Though
its desilication was weaker than that of limestone weathering profile, its aluminum enrichment was much stronger than that of
limestone profile. The evolution law of migration coefficient indicates that the components of feldspar (potassium feldspar, sodium
feldspar, etc.) or secondary minerals (illite, etc.) in the two profiles were gradually decomposed in the process of weathering, while

the stable elements such as Al, Fe and Si were continuously enriched in the weathering profiles.
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Table 1 Contents (%) of major elements/compounds in weathering crust over carbonate rocks
WHE/lem 20 FEASRS Si0. ALO, Fe,0, MgO Ca0 NaO KO MnO TiO. P.Os KKkE
0 FE+E SCos 405 2174 1469 1.2 0402 0.091 233 0237 197 0321 16.53
20 SC07 4239 21.73 145 104 0.178 0073 227 0216 205 0268 1524
-40 SC06 428 22001 1528 1.02 0.123 0067 229 0.9 205 0264 1387
60  &RILE SC05  43.81 2219 1469 1.01 0.112 0.067 235 0216 208 0226  13.16
-80 SC04 4344 2245 149 101 0132 0.064 248 0264 209 0223  12.89
-100 SC03 3843 2475 1662 109 0.117 0.08 267 021 197 0228  13.78
-120 ERALE S SC02 37.69 2429 1448 231 125 0.181 3.69 0252 1.7 0.22 13.9
-130 A SCOl  0.846 0.57 0359 2137 304 001 0.142 001 0052 0011 4621
Wi em B RS S0, ALO,  Fe,0s MgO  CaO Na,O K.,O MnO TiO, PO, (EkE
0 FE+E TGOS 5559 19.86 893 144  0.19 0.034 401 0208 0.664 0.031 9
-30 TGO7 5274 21.13 958 153 0.197 0.033 455 0.142 0.697  0.035 9.29
-90 TGO6 5245 2153 94 159 0205 0.024 479 0122 0.693 0.032 9.15
2120 &R4LE TGOS 53.65 207 934 161 0.185 0048 543  0.16 0.658  0.033 8.16
-150 TG04 53 2118 92 172 0249 0051 506 0.143 0.681  0.032 8.65
-180 TG0O3 5345 2248 692 211 012 0037 7.74 0.083 0734 0.033 6.26
210 FEMABE TGO2 4882 1847 1598 149  0.721  0.03 437 0.162 0.531  0.094 9.32
-240 Ry TGO1 294 0985 0433 287 4978 0.01 0493 0.026 0056 0.025 4223
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Fig.3 Geochemical characteristics of insoluble elements in the weathering profiles of dolomite and limestone
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