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Environmental characteristics of sediment-water interface of phytoplankton and macro-
phyte dominated zones in Lake Taihu
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Abstract: The investigation was conducted within large, shallow Lake Taihu, in winter and summer. 5 sites in phytoplankton dom-
inated zone and 3 sites in macrophyte dominated zone were chosen for sampling. Parameters of sampling sites including water quali-
ty, nutrients concentrations in 5-cm overlaying water and vertical profiles of water content, mean value of grain size (D50) , total
organic carbon (TOC) , nitrogen, phosphorus, metals and dissolved oxygen were analyzed. Results showed that, surface water pH
in phytoplankton dominated zone was higher than that in the other two layers and water pH in winter was higher in macrophyte dom-
inated zone than that in phytoplankton dominated zone ; water nephelometric turbidity unites in macrophyte dominatd zone was high-
er than those in phytoplankton dominated zone in summer and contrarily in winter; concentrations of NO; -N and PO3 ~ -P of overla-
ying water were significantly higher in phytoplankton dominated zone than those in macrophyte dominated zone; sediment water
contents in macrophyte dominated zone in winter was significant higher than those in summer; sediment TOC in macrophyte domi-
nated zone was significant higher than that in phytoplankton dominated zone. There was significant difference of sediment metal
concentration, including Fe, Zn, Ca, Pb, Na and K between macrophyte and phytoplankton dominated zone; oxygen penetration
depths were deeper in winter than those in summer, and in phytoplankton dominated zone than in macrophyte dominated zone.
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Fig. 1 Distribution of sampling sites in Lake Taihu
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Tab. 1 Characteristics of water columns at sampling sites in Lake Taihu

4% u

EfLA) AL X FRLH X AW X BT X

xz PR ORE O ORE O PERORE O XKZ O OPE O RE O RKE O PE OEE

T/ 6.57 6.56 6.57 6.41 6.41 6.42 26.36  26.12 26.06 26.20 26.21 26.16
+0.40 +0.42 +£0.42 +0.02 +0.02 +0.02 =+0.37 =+0.44 +0.50 =+£0.16 =+0.15 +0.08

EC/ 0.57 0.57 0.57 0.51 0.52 0.51 0.48 0.48 0.48 0.46 0.46 0.46
(mS/cm) +0.06 +0.06 =+0.05 =+0.03 =+0.04 +0.03 =+0.05 =+0.05 =+£0.05 =+0.05 =+0.05 =+0.04

7.91 7.96 7.98 8.25 8.22 8.23 8.50 8.37 8.32 8.23 8.21 8.17

pH +0.48 +0.46 +0.42 +0.03 +0.01 =+0.02 =+0.38 +0.29 =£0.28 +£0.17 £0.27 +0.31
ORP 493.82 477.74 476.64 411.40 406.45 397.60 476.40 600.00 659.40 348.00 449.00 402.67
+135.46 +108.83 £115.28 +43.15 +53.53 +46.90 +219.87 +205.91 +200.59 £53.11 +88.45 +135.02

o 72.16  72.94 77.96 155.03 107.85 157.30 30.16 22.40 43.64 1.53 3.20 4.60
+72.16 +72.67 +72.78 +87.87 £103.45 +97.80 =16.08 +6.90 =+22.53 =+2.31 =x1.18 +1.14

DO/ 94.58 94.14 93.72 96.40 95.50 95.97 107.88 96.52 93.18 92.87 89.77 83.87
% +11.85 +12.44 +12.61 =+0.72 =+1.13 £0.95 =*14.63 +4.00 =*4.52 +6.35 =+4.51 +2.89

DO/ 11.59 11.54 11.49 11.86 11.74 11.80 8.68 7.80 7.54 7.50 7.25 6.78
(mg/L) +1.55 =+1.61 =+1.64 +0.08 +0.14 =+0.12 =+1.16 =+0.36 +0.37 =+0.52 =+0.37 =x0.24
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Fig. 2 Concentrations of NH,; -N, NO; -N, NO, -N, PO; ™ -P and DOC in 5 c¢m overlaying water
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Tab. 2 Differences of water content and mean value
of grain size of sediment in macrophytes and
phytoplankton dominated zones in winter and spring

MK ki T IREE(DS0)/
( x10 " mm)
A ZWM 56.81 £10.02°  11.35 +1.86°
HZEWM 58.96 +8.88"  11.41 +1.09°
KR 69.20 +6.62"  12.15 £3.49%
HERRL 60,39 £5.42° 12.68 £2.59"

w WEHIHIX 60 A~ BE A, B X 36 4~ REAS. {4
F P IS+ BRAEIR 22 U, AN ) 5 BN AT AE

FEE2ES (P < 0.05) , FIA.
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Fig. 3 Vertical profiles of water content and mean value of grain size of sediment in macrophytes
and phytoplankton dominated zones
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Fig. 4 Vertical profiles of TOC, N and P of sediment in macrophytes and phytoplankton dominated zones
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Tab. 3 Differences of nutrients profiles in the sediment in [R1ZR P, DR v S R A S B I X AR T
macrophytes and phytoplankton dominated zones RIS X T A R DU R A e R X T

in winter and spring RNIX.. A D R Y SR

WX 27 TOC/% N/% P/(mg/g) MAEEFETHEER BN ELFRTHE

R e E 2R AL X, TR P

AWM 0.974£0.207" 0.190£0.053" 0.585£0.120° " " TS o e

HEWH  0.823+0.137" 0.108£0.023° 0527 +0.103" At R E T HEFMBIX. 105
AZEEA 1,838 £0.302° 0.200£0.081" 0.482 0.041¢  DXIURY b BBl 2 ek A 5 B AL By
AR 1.686+0.341% 0.169£0.030° 0.444 +0.050° ¥ KXEREE T E R WA X &

IR (1614, 3).

AN X A E YUY R Mo BETR BN & B WA AN, R A o R & B S IR AR BT I A
SR BT, B R XL A DT R A 2 15 P22 S AN L. T A e B 380 X, AR Fe \Na (AL Fl Mg T
REA APIZ IR E RS S350, [7]—Z45 Fe Zn Ca Pb Na il K S5 0376 B A X ] 22 5%
B (K 5,%4).

4 R EERLHIX A M RYURY) 4R R & a2

Tab. 4 Differences of sediment metals in macrophytes and phytoplankton dominated zones in winter and spring

XL Fe Mn In Ca Ph Na Al Mg K

KT 34,44 £4,64° 0.827 £0.256* 109.5+29.2% 6.13+1.05* 38.75£5.11* 10.37 £0.88° 59.28 £6.31" 5.82+0.51> 14.48 0. 58"
HEHEM 33,15 £2.49%20.739 £0.213% 93.0£32.5> 4.76 +0.73* 37.32£4.10* 10.34 £0.83° 56.51 £4.00°" 5.70 +0.43*> 14.34 £0.99*
RFR 32,652,357 0.726 £0.263* 91.3 £7.4> 12.05+6.80" 48.72£7.58" 9.09£0.82" 61.21£9.11° 5.79 +0.48" 14.93 +0.62"
BRI 30,61 £4.67° 0.663 £0.218" 84.1+14.1" 11.09 £4.50> 48.20 £8.74" 8.64 £0.68* 55.88 £7.95* 5.46 +0.90* 14.58 +1.54*

BB I IX 2 ARG S VA A2 S IR [ 980 DX A 2 B R T I A A ] 2T I ok 2R 98 X5
FR F T 2R B R T R R X P R (P 6)

3 g

3.1 EREHRARY KREBTER

KBTS, 13K AR Rl 3 MUK R pH IF ISR A R S e L PRI T
AT R T & A6 BRSBTS T () 38 e 5 42 T 38 R 85 7 5 (] o R
FZ TS VAL P A R . T K AR AR SR AR HEAK AR A K B I BT KGR B AR L RR PR
fiE 3 . AR REA VTR T, R ELHE 5 R TR VE BB RO, 53 41, K AR R b T S8 AR S AR B B
BRI Bk 42 B B T MR JEUASHE AL, s Min® " Fe® ™ G4k, T A S A BB, T B 0% 0 35 4 394 fm - 35
XA B K A AR AR R BT AR IR A A A5 BRI MTIT S K U A B A K SRR A R U 1y
EBE  IEA AL AR

ATFFE, BRI A TR R AR R X 2k T 152 25 5. 1 58, BRI A 77 A6 5 R R TRV X K B A
P 5. B PRI X 5 KA, SO A VTR, 322K R A R pHL S T TR 2 B ) X
F TR AR B AEAE , T TRAE P, 76 B 8 o T80 X, 22 90 o o 3 S I T I X O L, h T
2K AR B B DX A RTRAR T | U ) P VR , T & 220 A K A R AR I, 22 2 LR R
SR A BT — TR, T 11X 07K A L TR0 DTk, e B A b 2 T X

YR, K AE AR BT AR 2R I AT AR 0 o B A A 28l , A L AR 1] K e B i )b K
FCHE: 5 378 3o 22 R R 7K A 9 3 L8 3o AT A0 55 K e 6 T Y Bl , A5 2 A BB K
HR R S AR £ S0 . SIS TRIRE T LWL S8 5 I8 IX S TG K (R S R R AR e & P 2
2 TR

o = BRI O FEAE RS I T ORI BRI 1 22 . R R R OK AR R 8 TR TR B LR i R AR



TR R/ R R LAY KRR R4 AR £
Fe/(mg/g) Mn/(mg/g) Zn/(mg/g)
15 20 25 30 35 40 45 50 02 04 06 08 10 12 14 16 40 60 80 100 120 140 160
1 1 1 1 1 ] L 1 1 1 1 1 1 J L 1 1 1 1 1 ]
zg : .
4.0 b
5.0
6.0
£
9
& 8.0
B
10.0 A
—@— KR
—O— & ZEHIA
—w— RN
—A— IR
15.0 1
Ca/(mg/g)
0 5 10 15 20 25 30 35 20 30 40 50 60 70 6 7 8 9 10 11 12 13
0.5 S
l‘§3
4.0
5.0
g 6.0
2
1R
% 8.0
10.0
—O— R
—O— & 2RIy
=K %
—D— FZRRR
15.0
Al/(mg/g) Mg/(mg/g)
30 40 50 60 70 80 354045 505560657075 12 13 14 15 16 17 18 19
1 L 1 1 1 1 1 1 1 J L 1 1 1 1 1 1 )
0.5 v
ég: ]
4.0 1
5.0
6.0
£
9
% 8.0
10.0
—@— KR
—O— & ZEHA
—w— RN
—D— IR
15.0 4

S B AL X TUARY) & R U 3R TR L A

Fig.5 Vertical profiles of sediment metals in macrophytes and phytoplankton dominated zones
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