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Spectrum characteristics and spatial distribution of dissolved organic matter in sediment
porewater from northern Dianchi Lake. WANG Liying' ZHANG Runsyu'** WU Feng-
chang® ( 'State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese
Academy of Sciences Guiyang 550002 China; *State Key Laboratory of Environmental Criteria
and Risk Assessment Chinese Research Academy of Environmental Sciences Beijing 100012 Chi—
na) . Chinese Journal of Ecology 2014 33(12): 3416 —3422.

Abstract: Concentration composition and vertical distribution of dissolved organic matter
( DOM) were investigated in sediment porewater from the north part of Dianchi Lake by UV-visi-
ble and fluorescence spectroscopy and its main source and potential environmental effect were
also revealed. DOC concentration was highest in the uppermost layer with a sharp decrease with—
in the sediment depth of 4 — 10 em and then increased. The ratios of a253/0203 and E3/E4
ranged from 0.03 to 0.22 and 5.3 to 8. 8 respectively which implied that the DOM in sediment
porewater had relatively low humification and aromaticity with the predominance of small molecu—
lar weight fulvic acid. Humicike peaks A and C were two dominant fluorophores in three-dimen—
sional fluorescence spectroscopy whereas proteindike fluorescence peaks B and D were observed
only in the overlying water and top 2 cm porewater. Fluorescenee index ( f450//500) of DOM in
sediment porewater varied from 1.8 to 2.0 indicating the majority nature of endogenous aquatic
organisms. The results suggested that the geochemical characteristics of DOM in sediment pore—
water were related to lake eutrophication and regional cyanobacterial blooms in Dianchi Lake
and more attention should be paid to its potential effect on water environment.

Key words: dissolved organic matter; sediment porewater; spectrum characteristic; Dianchi
Lake.
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1
Table 1 Physicochemical parameters of the overlying water from Dianchi Lake
T pH DO DOC TP Chl a
(C) (mg+ L") (mg+ L") (mg+ L") (mg+L~")
23.2 10.12 7.05 69.1 0.33 0.88
22.5 9.14 6.44 42.1 0.30 -
22.7 9.97 7.77 55.0 0.27 0.64
22.0 9.37 7.10 36.8 0.22 -
0254\ o280 0. 116 ~ 0. 196.0.081 ~ A C
0. 148 ( 2 DOM
DOM o B D 2
( 2), DOM  o253/0203 0.18 ~ cm
0.30 (0.03 ~0.22) - f450//500 E =370 nm
( 3) R DOM E3/ 450 500 nm
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2.4 DOM 1.9( McKnight et al. 2001)
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2 DOM (E,/E, nm) . (arb) (f450/f 500)
Table 2 Locations intensities of fluorescence peaks and their indexes in three-dimensional fluorescence spectra of DOM
from overlying water and sediment porewater in Dianchi Lake

Peak A Peak C Peak B Peak D 450/
/500
240/412 386.4 305/398 303 280/332 337.1 230/344 416.5 1.8
265 /438 600.3 310/414 412.7 275/302 880.8 230/344 533.9 2.0
0~2cm 255 /440 601.4 315/408 545.5 280/338 440.6 - - 1.9
3~4 cm 245/416 516.7 315/410 490.5 - - - - 1.9
5~6 cm 245/412 562.6 315/404 539.6 - - - - 1.9
7 ~8 cm 250/422 667.2 320/408 605.6 - - - - 1.8
9 ~10 cm 2557436 624.5 325/408 590.9 - - - - 1.8
11 ~12 em  255/434 590.5 320/404 575.5 - - - - 1.9
13 ~14 em  250/426 639.3 320/408 603.3 - - - - 1.9
15~16 em  255/422 628.4 320/406 597.9 - - - - 1.8
17 ~18 em  250/436 568.2 320/408 571.9 - - - - 1.9
19 ~20 em  250/428 605 320/404 605.9 - - - - 1.8
21 ~24 em  245/428 475 320/404 536 - - - - 1.9
25 ~30 cm  245/416 500.2 320/404 573.4 - - - - 1.9
245/414 369.4 290/408 304.3 285/320 491 225/342 442.2 1.9
250/402 411.1 310/406 352.4 280/334 645 225/338 491.5 1.9
0~2 cm 250/434 578.2 320/408 581.3 275/334 594.2 230/336 458.1 1.9
3~4 cm 250/422 605.5 320/408 637.5 - - - - 1.9
5~6 cm 255/436 628.3 325/412 685.4 - - - - 1.9
7~8 cm 2557428 665 320/406 693.7 - . . - 2.0
9 ~10 cm 255/438 623.4 320/408 659.6 - - - - 1.9
11 ~12 em  260/436 605.8 320/404 646.4 - - - - 2.0
13 ~14 em  250/422 569.2 325/404 628.3 - - - - 2.0
15 ~16 ecm  250/416 484.9 325/408 561.6 - - - - 1.9
17 ~18 em  245/408 606. 1 325/404 578.4 - - - - 2.0
19 ~20 em  250/422 577 3257402 577.7 - - - - 1.9
21 ~24 em  245/412 508.2 320/402 557.4 - - - - 2.0
25 ~30 em  240/412 513.5 320/398 537.5 - - - - 2.0
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