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Abstract In June — August 2008 the cyanobacterial bloom and chlorophycean bloom broke out
one after the other in the Xiangxi Bay of Three Gorges Reservoir. Based on the weekly monitoring in
summer in the Bay and by using cluster analysis and discriminant analysis the spatiotemporal dy-
namics and related affecting factors of the two blooms were studied. Each of the blooms could be di-
vided into non-bloom group transitional group and bloom group. The two blooms had different up-
take levels of dissolved Si  DSi ~ NO, -N + NO, -N and PO,’”-P. Cyanobacterial bloom had
lower DSi concentration and lower TN/TP DSi/TN and DSi/TP ratios than chlorophycean bloom.
The discriminant factors of cyanobacterial bloom were Chl a TN and PO, -P  while those of chlo-
rophycean bloom were Chl a and DSi. Better discriminant results were obtained when dividing each
bloom into non-bloom group and bloom group. The critical value of Chl a for cyanobacterial bloom
and chlorophycean bloom was 40 and 20 pg- L~' respectively.
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1

Tab.1 Corresponding codes of samples for cluster analysis

Sampling time m-d

Sampling site Distance from

mouth  km 06-06 06-13 0620 0627 07-04 07-11 07-18 0725 08-01 08-08 08-15 0822 08-29
XX09 26. 85 12 24 36 48 60 72 84 12 24 36 48 60 72
XX08 24.99 11 23 35 47 59 71 83 11 23 35 47 59 71
XX07 21.50 10 22 34 46 58 70 82 10 22 34 46 58 70
XX06 20. 04 9 21 33 45 57 69 81 9 21 33 45 57 69
XX05 18.46 8 20 32 44 56 68 80 8 20 32 44 56 68
XX04 15. 08 7 19 31 43 55 67 79 7 19 31 43 55 67
XX03a 13.45 6 18 30 42 54 66 78 6 18 30 42 54 66
XX03 10.70 5 17 29 41 53 65 77 5 17 29 41 53 65
XX02a 7.58 4 16 28 40 52 64 76 4 16 28 40 52 64
XX02 5.34 3 15 27 39 51 63 75 3 15 27 39 51 63
XX01 2.33 2 14 26 38 50 62 74 2 14 26 38 50 62
XX00 0 1 13 25 37 49 61 73 1 13 25 37 49 61
2 DSi/TP WT DO  pH
TN/TP TP
Zohary " TN Sd  Cond 3
TN/TP :
S DSi/TP DSi NO, -N +NO, -N  PO,*"-P 3
.Hom * DSi/TN
. Rocha 2
Domingues
Chl a DSi TN DSi/TN Sd WT Cond DO
: 6 13 6  pH Chl a DSi PO,*”-P TP
20 6 TN/TP DSi/TN DSi/TP Sd WT Cond DO  pH
13 80% TN/TP DSi/TP  Cond
10’ 6 20
80%.6 20
7.66 6.89 2-u
DSi 2.3
7 Chl a DSi
NH,*-N NO, -N + NO, -N TN PO,*"-P TP
Wilks’ Lambda
1 a
16.87 pg- L' 7.64 pg- L7 ;
2 a 19.95 ~ 48.68 pg-
- 382 e L ; F = —22.414 -0. 159Chl a +33. 358 TN —
3 -
a 58.38 ~67.09 pg- L' 152.135P0,°" -P
61.02 pg- L' F = -20.890 —0.045Chl a +31.072TN -
a 3 174. 505P0,> -P
123 DSi NO, -N + NO, - F = -23.340 +0.358Chl a +15.041TN -
N PO/ "-P  DSi/TN 99.557P0,>" -P
NH,*-N TP TN/TP F
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Tab.2 Descriptive and multiple comparisons of different groups

Cyanobacterial bloom

Chlorophycean bloom

Parameter Group + +
n Mean + SD n Mean + SD
a A 44 12.47 £5.53a 28 7.64 +4.70d
Chl a concentration pg- L7 B 30 26.69 +4.28b 36 31.82 +£8. 60e
C 10 82.12 +38.48¢ 7 61.02 £3.2l¢
A 44 2.96 +0. 34ab 28 4.30 +1.47d
DSi mg L°! B 30 2.79 =0.49a 36 3.22 +0.56b
C 10 2.33 +0.31¢ 7 3.02 +0. 54abc
A 44 0.07 0. 05ab 28 0.05 0. 03a
NH, *-N mg L7 B 30 0. 12 £0. 09be 36 0.11 £0.07¢
C 10 0.28 +0. 28abc 7 0. 15 0. 06abc
+ A 44 1.21 +0. 18a 28 1. 19 =0. 16a
NO; "-N+NO, "-N mg: L~! B 30 1.13 £0.21ab 36 1.04 +0. 11hd
C 10 0.81 =0. 18¢ 7 0.93 +0. 09¢cd
A 44 1.45 +0. 19a 28 1.31 +0.17b
™ mg L7 B 30 1.42 +0.22ab 36 1.30 £0. 09b
C 10 1. 34 +0. 54ab 7 1.26 0. 10b
A 44 0.02 +£0.02a 28 0.06 £0.07a
PO,>"-P mg- L7! B 30 0.02 +0.0la 36 0.01 +0.01b
C 10 0.05 +0. 05ab 7 0.01 0. 001b
A 44 0.04 0. 02a 28 0.09 +0. 10ab
TP mg L°! B 30 0.04 +£0.02a 36 0.02 £0.01c
C 10 0. 12 0. 10abc 7 0.03 +0. 0lbe
/ A 44 45.32 +20. 88a 28 36. 05 £28.22ab
TN/TP B 30 41.21 £17.32a 36 75.26 +37. 36¢
C 10 18.44 +14.27b 7 53.47 £16. 8lac
/ A 44 2.06 +0.22ab 28 3.36 +1.39d
DSi/TN B 30 2.01 =0.42ab 36 2.47 +0.40c
C 10 1.95 +0. 62ac 7 2.39 +0. 37abc
/ A 44 93.74 £43.75a 28 96. 64 +61. 46a
DSi/TP B 30 81.19 +£39.26a 36 191.03 = 111. 08¢
C 10 36.31 +£27.37b 7 129. 49 +48. 38ac
A 44 147.95 £67. 63a 28 75.89 +£52. 88b
Sd em B 30 163.63 +95. 79a 36 90. 28 +18. 90b
C 10 73.00 +24. 52b 7 74.29 +23.70b
A 43 26.70 £ 1. 64a 26 23.99 +3. 13¢
wT < B 29 26.50 = 1. 26a 29 27.90 = 1. 40b
C 9 26.36 0. 73a 4 27.71 £2. 50abc
A 43 0.33 +0.02a 26 0.30 +0.03b
Cond mS: em™! B 29 0.33 +0.02a 29 0.29 +0.01b
C 9 0.32 +0.02a 4 0.29 +0.01b
A 43 13.81 £3.97a 26 9.42 0. 85¢
DO mg L7! B 29 16.42 +2.74b 29 12.12 £2.79a
C 9 20. 54 +3.08b 4 12.52 +4. 14abc
pH A 35 8.04 +0. 36ab 26 7.58 +£0.30d
B 29 8.25 +0.23b 29 7.98 +0.28a
C 9 8.54 £0. 12¢ 4 8.03 +£0. 44abcd
A Non-bloom group B Transition group C Bloom group. The same below.
P <0.05 Different letters within the same column indicated significant difference at 0. 05 levels.
F = —9.962 +0.038Chl a +4. 056DSi Chla DSi
F = —14.241 +0.598Chl a +2.256DSi 89.3% 97.2% 3 a 3
F = —40.757 +1.241Chl a + 1. 183DSi
3

Chla TN  PO,’”-P
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Tab.3 Classification results of three groups for each bloom

Predicted group

Period Item Original group A B C Total
A 38 6 0 44
Period of cyanobacterial bloom Number of samples B 1 29 0 30
C 0 2 8 10
Percentage A 86.4 13.6 0 100
B 3.3 96.7 0 100
C 0 20 80 100
A 28 0 0 28
Period of chlorophycean bloom Number of samples B 0 34 2 36
C 0 0 7 7
Percentage A 100 0 0 100
B 0 94.4 5.6 100
(o 0 0 100 100
4
Tab.4 Classification results of two groups for each bloom
Predicted group
Period Item Original group A C Total
A 74 0 74
Period of cyanobacterial bloom Number of samples C 1 9 10
Percentage A 100 0 100
C 10 90 100
A 28 0 28
Period of chlorophycean bloom Number of samples C 0 43 43
Percentage A 100 0 100
C 0 100 100
pg L7 a
0.07 ~16.87 pg- L' 19.95 ~
48.68 pg L.
a 40 20 pg- L7
F
F = —-21.197 - 0.084Chl a +32.214TN - 3
169. 242P0,°~ -P 2008 6—38
F = -21.068 +0.268Chl a +17.116TN - . 6 6 —7
82.295P0," -P 1
F 7 25 —8 22
F = -9.685 +0. 032Chl a +4. 127DSi
F = —10.392 +0. 284Chl a +2. 827DSi
Chl 2
a TN PO’"-P Chl 3
a DSi 98. 8% . DSi
100% 4 . 2 TN/TP DSi/TN  DSi/TP
Chl a TN
a ) PO’ -P Chla DSi
a 2

20.60 ~35.35 pg- L™'  43.08 ~152.07 98.8% 100% .
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