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Mobility and enrichment of manganese and phosphorus during limestone

weathering in the Wujiang Catchments of southwestern China
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Abstract: How to improve phyto-availability of mineral nutrients Mn and P in calcareous soils has already
become an important problem in karst areas. The study selected 9 limestone weathering profiles from the
Wujiang Catchments, and investigated the mobility and enrichment behavior of Mn and P during limestone
weathering with methods of R-type cluster analysis and mass balance calculation. The purpose of the study is
to offer scientific references for cycle regulation of mineral nutrients such as Mn and P in karst areas. The
results showed that our calcareous soils were rich in Mn and P relative to upper continental crust (UCC),
Guilin calcareous soils (TS and MS) and world soil (WS). The enrichment of Mn in our studied calcareous
soils was a result of preferential leaching of other more soluble elements (e.g., Ca) from the studied profiles
and precipitation of supergene Mn in the lower part of the studied profiles. The enrichment of P in our stud-
ied calcareous soils was a result of preferential leaching of other more soluble elements such as Ca from the
studied profiles. Our studied calcareous soils had lower pH values than those from MS, lower base cation
contents than MS, WS and UCC implying that Mn and P in our studied calcareous soils have certain mobili-
ty. [Ch, 4 fig. 1 tab. 23 ref.]
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Table 1 Bulk chemical data and related parameters of bedrock and average soil profiles compared with Guilin Soil (TS and MS),
world soil (WS) and upper continental crust (UCC)
/(g-kg™)
pH
/m Lo, Si0,  TiO,  ALO;  Fe0; MnO  MgO CaO NaO KO  P.Os  CO,
Ql 0.82 R 1.5 297 6.7 1.6 44 0.4 42 5274 0.7 0.9 23 4110
AS(3)" 672 1350 549.0 203 1665 843 1.7 103 135 20 104 35
Q2 0.62 R 1.5 431 53 1.6 2.3 0.1 40 5254 1.0 0.1 3.0 408.0
AS(3) 6.69 1379 511.5 208 1759 101.6 1.8 122 159 1.5 141 35 2.5
B4 1.02 R 1.0 357 5.3 1.6 34 0.5 3.0 5269 1.7 0.6 32 4102
AS(4) 7.06 1503 6198 233 103.0 538 24 8.1 19.9 1.3 9.6 3.7 4.4
Y1 0.71 R 1.0 320 4.7 L5 1.6 0.1 84 521.0 0.7 0.6 23 413.6
AS(3) 650 1279 6633 155 1206 419 1.4 6.0 109 1.1 33 3.6
Y2 0.31 R 2.1 315 4.7 1.6 2.8 0.1 24 525.1 0.4 0.1 23 4113
AS(2) 553 2558 4677 115 161.0 533 1.5 9.0 233 0.7 4.2 50 100
Y3 0.62 R 45 173 7.3 1.5 1.3 0.1 38 5356 0.4 0.4 27 4173
AS(2) 6.18 141.8 4674 152 2119 634 1.1 144 452 1.0 3.8 45 249
Gl 0.52 R 1.5 270 4.7 1.6 1.6 0.5 3.7 5360 0.7 0.5 3.0 4175
AS(2) 654 1685 5231 155 1943 608 1.1 9.0 15.6 1.4 33 4.0 0.6
M1 1.57 R 20 301 77 212 4.7 0.4 83 5109 0.7 6.8 2.6 398.6
AS(3) 6.67 1356 5924 127 1485 62.1 20 137 114 1.3 9.9 4.0
Wi 0.37 R 1.0 21.0 5.0 1.6 1.6 0.1  43.1 494.1 0.7 0.5 23 421.1
AS(2) 6.01 2009 4926 166 184.6 628 2.1 10.1 12.0 1.3 7.2 4.4
TS 0.8 AS(4) 6.93 1.2 0.9
MSs" 7.05 02 280 13.0 1.0 3.0 2.0
Ws* 710.0 8.0 1340 60.0 1.0 80 210 7.0 17.0 2.0
ucce! 660.0 50 1520 500 1.0 220 420 390 340 2.0
:a (2001)™; b , (2006)"; ¢ (2005)"™; d Taylor  (1985) " e 3 f
’ i Lo (loss of ignition) .
4 r 4r
a =ENET EilTRSs b OfFY WA T8
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il 11 2R
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Enrichment factor of various bedrocks and depth-weighted average of profiles (versus UCC)

Figure 1

1

Q1 Q2 B4 YI Y2 Y3 GI M1 WI TS MSWS
il 161 4 5



708 2008 12
Al a Al
[ I b
1 1
N — L vy
R Ti
S N L ]
) —— yeo 5
y ==
Mn [ }7 P J
Ca Mg
Mg Ca
0 5 10 15 20 25 0 5 10 15 20 25
Fr AL B 2 Fr AL B 2
2 N R‘ . a. 5 b.
Figure 2 Dendrograms showing results of R-type hierachical cluster analysis of Mn, P and other components :
a. bedrock samples; b. weathering profile samples
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Figure 4 Variation of mobility factor with depth in various weathering profiles : a. My,; b. My
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