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LI R” i'"*_ 'PAN Chan<juan', TANG Xian- qlé‘ng — XfAO Shang-bin*?, LI Qing-yun'”, YANG Wen-jun'"

(1. Babm!'Water Environment Department, Changjiang Rlver Scientific Research Institute, Wuhan 430010, China; 2. College of
Hydraulie & Environmental Engineering, China Three Gorges University, Yichang 443002, China; 3. Collaborative Innovation Center
for Geo-Hazards and Eco-Environment in Three Gorges Area, Hubei Province, Yichang 443002, China)

Abstract: To investigate the vertical distribution characteristics of phosphorus in the main stream sediments of the Three Gorges
Reservoir (TGR) , column sediment samples were collected from 5 sites in October 2010, and sediment particle size, organic matter
contents, and mineral compositions were analyzed. Investigation of the contribution rate of phosphorus released from column sediments
in the TGR was also conducted. The results show that the sediment pH is between 7. 3-7. 8. The mainstream column sediment is mainly
constituted by silt and clay, which account for 49. 4% -78. 6% and 20. 6% -50. 6% of total sediments, while sand represents less than
4.4% . Median grain size of each sampling site presented a phased increase or decrease trend. The organic matter content was between
12.94 g-kg™' and 53.43 g-kg™', and it tended to slightly increase from upstream to downstream. The C/N ratio in the sediment was
between 4. 00 and 11. 64, and organic matter content was mainly affected by terrigenous input. Total phosphorus (TP) content was
between 861. 86 mg-kg ™' and 1024.54 mg-kg™"', and it exhibited negligible change in vertical distribution. There is no obvious
enrichment phenomenon of phosphorus for column sediment. The major component of sediment TP is calcium bound phosphorus ( Ca-P,
47.83%-73.90% ) , and there are various trends for phosphorus distribution in different sampling sites. Exchangeable phosphorus
(Ex-P) , aluminum-bound phosphorus ( Al-P) , and iron-bound phosphorus (Fe-P) in the 0-4 cm surface sediment of each sampling
sites was relatively high. For most sampling sites, no obvious change of phosphorus fractions in 16-20 c¢m of sediment was detected.
Bioavailable phosphorus (the sum of Ex-P, Al-P, and Fe-P) accounted for 2.78%-7.05% of TP, indicating that bioavailability of
phosphorus in the column sediments is low. The contents of bioavailable phosphorus and organic matter were significantly and positively
correlated (P <0.05, N=50). The distribution and transformation of organic matter will affect the migration and transformation of
sediment phosphorus in the TGR.

Key words: Three Gorges Reservoir; mainstream sediment; phosphorus fraction; internal phosphorus loads; release contribution
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Fig. 1 Sediment sampling site in the Three Gorges Reservoir
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Table 1 ~ Physico-chemical characteristics of column sediment in the TGR
RAER B AU S/ ko LAWY pH BRIEA/ % PRI/ % G/ % HeAlwr 41/ %
= 252 7.5~7.8(7.6) 22 ~32(27) 20 ~30(24) 21 ~26(24) 15 ~32(25)
27 170 7.3~7.6(7.4) 26 ~33(29) 25 ~30(26) 21 ~24(22) 17 ~27(23)
R 76 7.5~7.7(7.6) 20 ~31(27) 15 ~25(22) 21 ~27(23) 22 ~27(28)
TE 31 7.4~7.6(7.5) 22 ~32(26) 15 ~25(20) 23 ~25(24) 24 ~29(30)
e 3 7.4~7.6(7.4) 28 ~35(31) 25 ~30(28) 21 ~23(21) 14 ~24(20)
DS AHE

= K T R AR DA 4 4 LA K b (0 ~ 4
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EIKT 4.4% (K 3). DI RILIEE . Rk
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Fig. 3 Vertical distribution of sediment components and particles median diameter
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