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Abstract

We have studied the phosphorus geochemistry in sediments from anoxic environments of
Lake Shihwa. The dominant sedimentary phosphorus forms were detrital apatite P and
Al-bound P, whereas the amount of Fe-bound P was low because of anoxic condition.
Based on the correlation between TP(Total Phosphorus) and OC(Organic Carbon), the
behavior of sedimentary phosphorus was influenced by organic matters. It shows that
dissolved and solid phosphorus concentrations, the flux of phosphate and the correlation
coefficients between sedimentary phosphorus and organic matter in St. C1 were higher
than those in St. C2. The results indicate that the concentrations and distributions of

phosphorus in sediments were controlled by organic matters.
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Fig. 1 Sampling stations in Lake Shihwa.
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Fig. 2 The percentage of phosphorus reservoirs in sediments.
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Table 1 The concentrations of phosphorus and organic carbon in sediments.
(unit : ug/g)

St. Depth Loosely Detrital Refractory TP Corg.
Fe-bound P Al-bound P ] )
(cm) adsorbed apatite P organic P (%)
P

0-3 9.44 202 483 195 423 938 1.26
3-6 11.9 204 439 205 459 1129 0.92
6-9 15.0 292 - 210 576 958 1.96
9-12 2.80 141 160 173 3.35 641 0.83
12-15 2.08 202 346 164 531 908 1.00
15-18 6.36 297 422 176 6.25 1169 1.43
18-21 2.58 163 159 160 4.96 718 1.87
21-24 1.48 180 210 146 4.07 728 1.26
24-27 5.06 239 438 144 529 887 1.21
27-30 123 184 213 205 222 708 0.90
C1 30-33 11.0 268 - 181 543 1460 1.49
33-36 2.43 152 176 177 3.98 669 1.35
36-39 4.69 206 266 175 4.37 882 1.65
39-42 4.32 129 141 185 3.18 690 0.84
42-45 2.84 95.3 95.2 180 2.78 542 0.51
45-48 5.80 46.2 49.2 182 1.78 364 0.34
48-51 528 58.2 66.2 180 213 347 0.33
51-54 499 471 62.3 171 2.30 320 0.39
54-58 3.77 37.9 50.3 170 1.85 315 0.32
58-63 5.62 16.9 305 259 1.14 247 0.15
63-68 4.08 27.0 37.1 203 1.72 308 0.23
68-78 3.93 36.4 52.8 187 1.83 315 0.23
0-3 8.13 60.0 68.4 173 3.01 404 0.78
3-6 1.67 214 439 178 2n 343 0.52
6-9 1.23 32.2 49.0 162 3.18 350 056
9-12 0.09 40.0 57.2 158 3.78 428 1.01
Cc2 12-15 0.10 45.6 71.4 154 4.20 445 1.32
15-18 0.01 52.8 924 153 461 432 0.69
18-21 0.18 401 9.1 140 5.64 464 0.67
21-24 1.49 62.5 201 83.7 894 438 0.49
24-28 6.65 476 182 96.4 9.94 481 0.39
28-33 2.26 11.3 205 185 1.56 262 0.12
33-37 2.01 10.1 20.4 187 161 224 0.12

- not determined
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Fig. 3 Relationship between phosphorus and organic carbon in sediments.
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HFE, ZHE, LSH, A, 427
Table 2 The concentrations of dissolved species in porewater.
St. Depth(cm) Phosphorus(uM) Ammonia(mM) Sulfate(mM)
0-3 809 1.64 184
3-6 85.6 1.61 18.8
6-9 122 2.67 145
9-12 288 2.40 17.2
12-15 272 2.13 16.9
15-18 121 2.52 115
18-21 162 347 10.8
21-24 269 3.49 863
24-27 163 3.70 6.00
27-30 119 257 4.28
C1 30-33 229 4.65 2.23
33-36 229 542 1.05
36-39 255 441 1.60
39-42 151 456 123
42-45 156 4.27 1.74
45-48 114 379 1.26
48-51 37.1 467 155
51-54 182 4.80 0.48
54-58 6.44 4.60 0.73
58-63 - - -
63-68 - - -
63-78 11.0 5.38 1.67
0-3 20.3 0.34 26.6
3-6 463 0.23 28.0
6-9 295 0.84 275
9-12 26.3 1.21 24.8
Cc2 12-15 103 1.46 20.1
15-18 61 161 20.1
18-21 7.10 1.65 17.8
21-24 5.70 2.04 17.7
24-28 3.65 1.78 18.3
28-33 124 1.60 19.9
33-37 0.88 2.33

- not determined
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Fig. 4 Depth profiles of total phosphorus in sediments.
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Fig. 5 Depth profiles of nutrients and sulfate in porewater.
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4 z= Fe-bound P& FAt&87delnzg 1 wFL sk
D B A 4 (emyT) o £33 fUIET H4EQ09 BAE E w g
dC/d2): %7187 HEZ AAHE A& F71E9 4TS v A
o2 Jyehyten Z4F3YRel AH C2e vlE)
1998¥ 3 19999 =9 AZge FFg4 EEFY TEHFIU AAH CldA HAHEW A9 &,
A 44 FFddFA[2000, 2001190 Exn ZIEFHY AHA, FHEHE og FF4
Aol A dgatgdm, QAE R ¢rwjole] abA A gy R EH AT A YET. o]
$= FIEEZ BAY goEAM Zz 75 ol AlgE HAZAA A T 3 oL
206cm’/ yr(Krom and Berner[19811)& o] &3} el @2 Aol /7B 3 2EHE A
AlAkst g ek (Table 3). 2 gAY
H£25E Aide ZHa HH9e B CldA HHEZRYH AZTR £ = QEg o
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W= AA Clo]A 207-268 umol/cm® yrol™ oz dolol 3l A &HEHoZ {FYHE A
Table 3 Flux calculated via Fick’s law of nutrient across the sediment-water interface.
Sampling 2000, 7 1999, 8 1998, 7
date
St. St. C1 St C2 St. Cl St. C2 St. C1
Elements PO4 NH4 PO4 NH4 PO4 NH4 PO4 NH4 PO4 NH4
Bottom 200 | 203 | 430 | 226 | 344 | 965 | 650 | 830 | 250 | 562
water(uM)
P"zz;v/ster 809 | 1640 | 203 | 340 | 246 | 2050 | 968 | 1870 | 261 | 1060
Flux
5 4.00 221 0.81 43.6 12.3 268 4.57 245 19.7 207
(umol/cm” yr)
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