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Effects of Algal Blooms and Their Degradation on_the Sediment- water Mlcro-

interface ‘ -
WANG Yong-ping', XIE Rui', CHAO Jian-ying’f, I Chang-hui', YU Jiad® | ey 4
(1. State Key Laboratory of Hydrology-Watér Re@ourees and Hydraulic Engineering“, Nanjing Hydraulic Research In@titﬁte Nan_pﬁg
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Abstract Effects-of. algal blooms and their degradatl " on the sediment-water micro-interfaces nder’ conditions of disturbaricel” ‘and”
darkness were mvestlgated The concentration of. ¢h rophyll a'in water was determined via| the acetone|method, profiles”of -oxygen neag™
the interface weré measured using a mleroeleetrod.e vand proﬁles of nutrients and nletals in bedlmélﬂt& were measured at.the millimeter

level. ' The results showed that algal bloom degradatlon a the sediment-water micfo- interface decreased the concentration of oxygenrand

affected nutrient and_metal profiles, at depuhs over approximately, 3 mm. Disturbance: played an important role in algal” bloom

degraddtlon and early dlagenems processes lof nutrients, such as ¢ and|P, and metals, such as Fe, Ca, Mg, Al, and K. Darkness sped

up alv“al bloom degradation and reduced the influence of“dlstgr-lr)'anee Under control conditions of no disturbance nor algae, and

supplied w1fh enough light, a layer of benthic algae appeared at the sediment surface, whose photosynthesis produced oxygen and

greatly ehdnged the microenvironment. This brought about significant differences in the concentrations of nearly all nutrients and metals

in the surficial sediment compared with those of other treatments. Correlation analyses showed that the vertical variability of sediment P

concentration was most strongly related to sediment Mn, followed by sediment C. The results of this high-resolution research showed

that algal bloom degradation had an effect on the sediment-water micro-interface at the millimeter level.

Key words :algal blooms; degradation; oxygen profile; sediment nutrient profiles; sediment metal profiles
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Fig. 1 Concentration of Chl-a for all treatments

during the experiment



7 FACTAF . WK AR SRR XU - K P T 452 R 3181

R TR A ESE O N3 12 d FEE 0. Z + R &b
PRAT A AR R R FEAE AR 9 d IR BIMIRAY, B IS X
BT R, TR SRR — R SR K TR R A BRI
RIMABEIK ADTEREA S5 3o Bt i 2 28 e vk
FEZ BT, PTRE S TP sh 5 | R Ve 237 | [A] i 42
BET R AR DURR ) Hh 1% 35 38 T B AR 1 R0 B0 1) 2%
P T R P2 2% 0 vk B TR 2R R AR AR, =
FUEH TR L OE ML s B &4 R, DU 3=
A7 HH B — 2SI s, DT TVl AR
I B AR KA L

2.2 ULk

P2 RS 25 U 45 AL B DR Y BB L A
X R O R T T DL BB B IR 2, Z 4b
PRA R TEA W EE AR S R AW R, Z+ R A Z
+R +B X 3 MR R TTAR Y T 32 4 sl 2 i
BRI TR M. HAA Z + B A4 PR R
0, W BEAZ B AR AR T A TR AR A R e 4 S T
T EL.
2.3 AW
5 b FHZH AR A FITURR A v e AU ) 2 40T

(c)

Y

R

(a) ~ (0) 7 HHRFERXTIR e . P, nFe + ah . e + W6 I + Pesh + POt
B2 mREERKREA

Fig. 2 Sediments statuses for all treatments

&l 3 Jr7R. B EOE R TCHE 3l 0 45 sk T R
f#, 7 + B AL BEL (UK B T R0 T 4 A
THEHAMHAREL, E 1 em EBEKTIEMRE TR
WePEY N 8 mg-L™ ' Z247. Z + R + B Fl Z Kb FHLH AE 5L
TATLA b 1 mm A3 A 405 o vk B AR A1, T B 40
SR R S A e = P ) 1T 4R AT R R
T AR | SZ R AT S A AR SE IR X B A 2 B A
T s R T B, FLAE IR Zhang 451 WL F)
B —2 A FRA AT 1 omm AT 5 i
AAHRIEIE 0 mg- 17" PRAR DU 3R 2 W i A2 (1R
BE/NFHAWFIEZ5 5L, vl RE 2 1 T U & 72 0 1R
G, SN R 25 7 L.

1.1
1.0
09 L
08 |
07
0.6 L
05 |

04 L
03 |
02
0.1 t

0
-0.1 |
-0.2

A /em

-2 2 6 10 14 18 22 26
At /mg L
B3 SaEAKEMTRYDERERERE
Fig. 3 Vertical profiles of oxygen in the water

and sediment for all treatments



3182 ¥

i

B 39 %

2.4 EFRBMEEHSM
HAHATRYI R ¢ N AP I E A A6 i E 4
JEn. T 6 o i A AL AT 1] [ B K rp g
i HPO; ™ AT NH, ™ m T UL R PR N B
a i-

AP R C & AT B 22 5, (HXT BE 4 D
Z A RZE 1 mm VUBRYN C & & (g5
HE AR AR AR R N S (D)
B B SR AE ST LR 1 ~2 mm Ab S BRI
{8, R S5 B AR R A — BRI K 1. X

Cl%

A g2 SC I i P v W R R R Y N AE TR
RIEZEE.

P 1 e 553 AT A o 2 g%, RER ST Ab B 1Y)
JoT tE v B DAL D BRAE ST LAR 2 mm &b, AR5 35
FEARZ 5 mm Ab. 156 B B 9K 6 38 B A R 5 o /) P YL
FEZEIDURRYZRIAH P A I B4 A0 Al fE = 232 4 Ak
EIEH PR ED )R EE. Z+R+B M Z
+ R AR R TURY PAEFR LA 2 ~ 10 mm Bt
b T AR SR A AT B R AR R Y
P SZ 3 8l A 52 I A2 80 HH 2R AR Tk A 35 R

Nn’m/ﬂ
0.4 0.5
T T

P/mg-g™!
0.6 0.5 U6 0.7 US (}'-J 1.0 1.1 1.2 1.3
T L} T T

5 6| e
gLk Y
e
-9
=10
=11 - :
: e EREETRYERREASS | 2
2 Fig. 4 Venfcal proﬁles of C, N and TP in the sediment for all”treatments

%2mﬁiﬁﬁﬁflmmmfwwﬁﬁaﬁf
T B LR 27 25 TS SR S LR D 3 TR
S 0P IEGLh C AN B A R T T A B
H.757+RABAHN CRERENEEEES
MZ+B57Z+R+BAHE PR 2
S R P Bl AE L T A A . i Ak B U AR T
Z57+BAEMN CEE(RESEOMZ+R S
Z +R + B AbFR[A] PSR G R 2 R

*R2 BAEARE1 mmARYFERREE
Table 2 Nutrients in the surficial sediments for all treatments
Jb P C/% N/% P/mg-kg ™!
CK  6.762+0.984" 0.661 £0.090°  1074.47 +50.45"
v/ 4.190 +0.208> 0.435 +0.051" 998.33 +8. 144
R 3.043 +£1.194% 0.393 +0.051" 878.38 +112.11%
Z+R  2.662£0.250° 0.344 £0.053"  798.19 +110.93*
Z+B  2.933+0.049° 0.349 +0.027"™  834.09 £2.69°
Z+R+B 2.497 £0.191°  0.309 +0.018°  1144.31 +81.24°
2.5 SJRITRMIEE I

HALHATIRY)H Fe, Mn, Ca, Mg, Al, K Al

m#AEm$MEE%ﬁm@S%ﬁfbmmﬁ
5 P AL, a2 S A i i )2 A T S B A AT
PIF 2 mm &b, 1M i T4 8 B 2E TR R E R B
R.Z+RMZ+R+B A Mn FdmAERHPLIT
2 mm LA B B A ik B 0. AE T A B
o Mn 7ER)IZEE REEHIEMEE 4 mm & T
FasE.

Al, K 1 Na JTTER M BHEEL ARAAERZ F &
AR B T =, DL R BRI T T R A
BLY R fifp o e v 52 B 00 A P 52 Wi 1T 38 3 4 .
Ca LRERZEE, R RHE L K TRELRE
EENEESMAEEAITRAS 72 AhBAh C &
S LA SR T A e Ak 3 v B R A A
H 2R,

T3 RAMHALIZE 1 mm RPN 4 JE T
RERMARE I 20 g R h T2l %
JZECATGHE () 52 ), %o BEAL A 7 Ak R Y R 2 TT AR
Y Fe, Ca, Mg, Al, K fl Na 4Bt E &S



7 ¥

FACTAF . WK AR SRR XU - K P T 452 R

3183

50

Ca/mgg™!
0 10 20 30 40 50 60 70 80
0 T T T T T T T
-1 F A ‘_/ﬂv
o
_2 -
_3 -
_4 -
g T
£
= of
B o, |le¢s —e—CK
........ O. Z
-8 I ———%——R
——A—-Z+R
-9 — =% — Z+B
——0—— Z+R+B
_]U -
=11
Fe/mgg™
15 20 25 30 35 40 45
l) T T T T T T
-1 L
-2 L
-3 L
-4 L
<
E s |
5 |
-7 -
_8 -
-9 L
=10 L
=11

Mg/mg:g”!
40 45 50 55 60 65 70 15 80

T T T T T T

T/"U\?

[

b

o]

Ad

Tp—BReg

*y 7
-5 o
g
E oL #a’
b :
B oL ¢4
Ry
_g = -' )
=10 | I‘_tk-[n
-11
Mn/mg-g”!
00 05 10 1.5 2.0 25 3.0 35 40
T

T T T T T T

B /mm

K/mg-g™! Na/mg-g™
40 9 10 11 12 13 14 15 6.0 65 7.0 7.5 BO &5 9.0 9.5 100
0 0 T T T T T 0 T T T T T T T
-1+ -1 b -1+
-2 L =2 L -2
-3+ -3+ -3+
-4 | -4 L -4 |
g £ g
& -5t £ 5t E -5
b5y b5y 15
B -6 B 6t B -6
-7+ -7 b -7 b
-8 | -8 -8 |
-9 L -9 -9 L
=10 =10 =10
=11 =11 =11

E5 ZE4EBEARMPESETENEESS

Fig. 5 Vertical profiles of metals in the sediments for all treatments
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