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Table 2 Fluctuations of water temperature (°C )
cam of Ta-Chia river from October 1986 to June 1987

at the upstr

i i oy 4o s e e

- Date
1 86/18/92
2 86/18/22
3 86/11/13
4 86/12/83
5 86/12/22
G 87/81/13
7  87/82/66
& 87/82/23
9 87/83/21
19 87/84/87
11 87/64/27
12 87/95/19
13 87/86/89
14 87/86/20

i
!
|

St. 1

19.5
17.5
18.06
18.3
11.5
12.2
12.5
13.9
13.5
14.0
15.0@
15.8
17.8
20.08

St. 2

19,8
18.9
16.5
12.8
12.8
13.5
14.9
13.5
17.0
17.5
18.5
18.5
21.9

St.3

S.tﬁ 4

13.6
17.6
14.8
12.3
7.5
8.9
8.5
13.8
13.0

St.O

13.8
19.5

13.5

St.6

13.8
12.2
12.0

12.0

7.0
40@
8.0
10.6
18.5
13.9
13.5
14.9
16.9
8.3




Table

3 PFluctuations of dissolved

oxygen {(mg/L)

at the upstream of Ta-Chia river from Qctober 1986 to June 1987

— et e
DO ™ (D000 =1 35 U1 L3 DY -

13

—
=

Date

86/18,/82
36/18/22
36/11/13
86/12/83
86/12/22
87/41/13
87/82/66

- 87/82/28

87/03/21
87/84/97
&7/84/27
87/605/19
87/06/89
87/06,/26

Stel

7.68
3.34
7.67
6.29
7.92
6.53
g.28
.68
6. 20
1.75
8.060
3.20
19. 29

St.3  St.4
6.58 6.30
5.92 18.92
2.17 16. 67
6.34 9.80
9.42 9.75
g.68 9.43
9.96 9.83
9. 96 9.96
6.42 9.21
6.21  -----
7.8  -----
8.6  -----

18.28  -----

St.b

6. 90
7.84
9.50
3. 687
9. 42
11.27
9. 96
12.21

5.62

6.30
9" 25
8.95
16.50
19.50




Table 4 Filuctuations of pH  value
4l the upstreaw of Ta-Chia river from (October 1986 to June 1987

Date St.l St.2 St.3 St.4 St.D St.H

] 86/10/82 8.2 - - 7.8 8.9 8.1 8.0

2 36/18/22 3.9 9.5 9.1 8.4 8.5 8.3

3 83/11/13. 8.9 9.0 7.9 8.4 8.4 8.2

4 SB/12/83 8.7 8.7 8.D 8.5 8.3 8.2

5 88/12/22 8.4 8.2 8.3 8.5 8.3 8.3

8 87/01/13 8.0 8.3* 8.4 8.5 8.4 8.2

7 87/82/86 2.1 8.2 8.5 8.5 8.4 8.4

& &7/B2/43 8.5 8.0 8.6 8.6 8.3 8.1

g  87/93/21 8.7 9.3 8.3 8.1 8.3 8.2

g 87/84/97 .0 9.2 3.4 - 8.3 8.2
11 87/04/27 9.0 9.3 8.3 - 3.0 8.7
[ R7/05/1% 8.7 d.2 8.6 - 9.2 Je3
13 87/86/89 8.8 9.4 8.4 - 8.6 8.6
14 87/06/206 8.9 8.2 - - - - 8.3 8.7

e e e e S e R e

i
i
b
|
i
i
t
1
i
:
|
k



Table & Fluctuniions of conductivity (umhos/cm)

frrom October 1986 to June 1987

a1 the upstream of Ta-Chia river

Date St.l St.2 St.3 St.4 St.b St.6

1 8¢/18/82 s - - - - -
2 86/18/22 - 198 200 299 270 245 378
3 83/11/13 318 230 569 410 520 469
4 83/12/83 330 344 445 . 380 316 4608
b 86/12/22 228 224 - 2D5 250 240 260
6 87/81/13 195 - 1580 - 245 195 260, 238
7 7/02/65 - 200 228 275 290 250 238
8 87/82/23 285 219 368 285 255 285
9 87/83/21 219 216 238 230 2280 220
i 87/94/897 200 218 - 248 - 220 260
11 87/94/27 185 196 - 248 - - 218 218
12 87/85/19 160 219 1789 -—— 186 200
18 87/86/89 175 285 194 --- 185 180

14 87/86/26 200 198 —mm o mmm 190 - 190




Table U
st the uvestirean of 1

T 1000 ~1 T W LY B

s
ek

3

1
13
14

y

“Date

86/10/82
36/10/22
86/11/13
86/12/03

86/12/22.

87/81/13

R7/02/80
87/02/23

87/03/21
87/94/97
87/04/27
87/85/19
87/06/89
87/86/26

78
97
113
240
4406
109
88
100
82
86
280
84
100
89

SR

Fluctuations of total
w-(hila riv

hardness (ppa)

or from Qctober 1986 to

June 1987

St.3  St.4 St.5

- 114 106 108
85 110 115 101
100 124 122 132
200 348 200 180
200 260 240 186
126 1290 - 118 92
94 118 110 08
102 106 164 120
08 122 116 128
112 128 --- 132
288 319 --- 266
106 108 --- 102
124 114 -~ 108
72 - - - 89

St.6

108
108
122
180
366
100

92
124
112
116
216
116

82

72




fatie oA

fhe upstiean (*1

At

o

DR EETeS

Ivite

a6,/ 10/82
86187224
26/11/13
RO/ 2703

Cret L
\‘ii\; f'i .l:i/; Py

-8?/%1/1&

572/ 130
(J ? /lja“ f:’ja;

7 ’jm‘f 21
E‘.) 7/84707
87/ 27
AERLL SV Y
%Tfﬁﬁ’ﬁ%
i.): I *'u f

-’lt 5

St.l

15.4
25.08
24.4
64.8
gt 9
:';i'“,. £

\)9 ;"j

22,0

14.4
21.0
285
90,2
Ho

4
L iki® T

1.4
171le?

lt‘k \i;j.]

ivenr

%t,,_‘

21.8
20. 3
H2. 0
34,4
22.4
18.4

22.4

16,8
2&"4 .'?

l)-"

Fea £ # T

28,0

£y )

ia b o i

14.4

S e lediom (ppmd
from Octobers 1986 to June 1987

St.3

31.0
28.9
28.6
68.9
48.9
24.8
22.4
38.4
19.2
39.4
35.2
24.8
24.8

St.4

27.8
26.9
24.8
48.0
56. 0
20.0
20. 0
25. 6
13.6

St.5

22.0
31.9
30.4

28.9
24.0

208.0
28.90
30.4
23.2
38.4

31.2

22.4
230 2
21.96

St.6

29.9
24.0
25.4
26.0

-72.8

28.8
28.8
27.2

19.2

27.2
38.1
23.2
24.9
16.0




Table 8 Fluctuations of alkalinity (ppm)

at the upstream of Ta-Chia river from October 1986 to June 1087

&
9

16

11
12
13

14

R

26/18/82
86/18/22
86/11/13
86/12/83
86/12/22
87/81/13
87/82/66
87/02/23
87/083/21
87/04/97
87/04/27
87/85/19
87/06/89
87/06/26

Stel

42.54
69.57
3. 97
57.66
59.21
14.81
3.48
11.63
18.68
16.34
7.48
5.29
13.70
6.34

St.2

37.04
61.31
65.57
83.41
11.61

3.508
18.07

5.28

7.49
7.48
6.34
18,68
7.40

St.3

69.57
32.53
71. 37

76.88

67.67
9.51
11.686
13.94
7.40
3.36
10.57
14.88
18.606

St.4

67.57

64.56

80.33
74.07
86. 69
10.56
12.68
12.638
8.34

St.D
61.086

. 61.066

67.67
78.68
65.52
13.76
12.68
12.68
6.34
6.88
7.48
8.46
19,60
8.50

St.6

- 59.06

66.57
88. 33
86.59
88.79
9.51
8.08
8.46
6.34
6.34
5.39
6.34
16.68
8,08
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Table U

Fluctustions of COD.

{ppm)

at. the upstream of Ta-Chia river From Cetober 1986 to June 1987

4
10
11
12
1o
14

Jatoe

86/1u/62

861022

86G/11/15
86/12/a3
86/12/22
87/81/13
87/02/06
87/02/23
87/03/21
87/94/87
87/04/27
87/85/19
87/86/69
87/86/726

1

!

1.44
1.92
9. 04
4.47
3 L 8‘{1'
2.48
2.08
1 L ’!.1‘4
1.22
2.84
2.16
1.12
1.04
1.12

St.2

3. 36 1
12.88 1
12.80 1

8.8

2.64

2.80

1,52

1.86
2.58

2.96

1.84

2.72

2.08

563

1.68
3.76
7.60
6.68
3.56
1.28
2.60
1.84
1.72
1.88
1.84
1.76
1.82

St.4 St.DH St.6
1.12 g.64 aiile
2.56 0. 96 2.08
11.28 11.28 8.0808
11.28 12.80 12.80
- —— _———— 1.76
8.16 8.03 08.32
4,36 2.69 3.80
—--- 1.96 2.73
- 2.09 2.88
aialee 1.36  1.94
o 1.28 1.89
pialie 1.64 1.26
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Table 10 Fluctuations of suspended  solid (55, ppm)
4t the upstream of Ta-Chia river from October 1986 to June 198%

Date  St.l  St.2 St.3 St.4 St.5 St.6

] 36/18/02 24.90 e 63.9 26.86  11.0 21.0

2 86/18/22 22.0 65.0 295.0 21.9 13.0 23.9

5 36/11/13 1.9 9.5 200.5 2.9 4.5 4.5

4 86/12/83 54.0 21.0 221.9 48.9 28.0 66.06

5o 86/12/22 78.6 79.5 438.5 55.95 19.5 51.0

6 87/601/13 21.5 47.9 17.5 22.5 11.5 11.5

7 87/02/006 22.5 52.5 Bl.5 - 52.5 34.0 38.0

& 87/82/23 1.9 55.9 1.5 - 5.0 1.0 1.0

9 87/83/21 5.0 32.0 12.9 19.9 23.9 14.0

8 37/84/07 24.49 31.90 16.0 ol 20.0 12.9
11 87/84/27 7.0 7.8 2.0 - 6.0 4.9
12, 87/85/19 29.9 35.06 26.0 e 2.0 6.9
15 87/06/89 19.5 26.5 7.9 i 2.5 2.5
4.5 48.5

14 87/86/26 26.0 61.95 ot Sl 1
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TMﬁf%}%Wuﬂuuﬁwmxwf?m¢ﬂdhy (NTLD |
a6 the upsstreams of Tu-Chla river from October 1986 to June 1987

Date | S S(.2.  St.3 St. 4 St.5 St.6
1 86/18/82 SR e S - R
2 8G/18/22 2.6 4.99  38.85 8. 2 N.D. 0. 64
5 806/11/15 N D 9.561 32.72  3.34 2.35 4.46
A B6/12/05 B, 97 3,34 7.56  N.D. 2.88 3.01
5 86/12/22 N.DL NJD 8. 38 9.7  N.D.  1.38
]7/91/13  N.b. N.D. N.D. N.D..  8.11 N.D.
87/62/66 N. D. 1.17.  N.D.’ N.D.  N.D. N.D.
87/02/23 N.D. 1,17 N.D. N.D.  1.82  N.D.
37/63/21 N.Ds N.D. N.D. N.D. N.D.. N.D.
87/04/07  N.D. 2.14 N.D. —---. 1.61  N.D.
87/04/27 8. 26 1.27 N.D. —--- N.D. N.D.
87/05,/19 0.31 1.46 N.D. --- N.D.. N.D.
27/06/:39 N.D. 1.82 N.D. - N.D. N.D.
87/06/26 N.De  N.D. o --e- -=--~ N.D.  N.D.
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Tablé']Z Fluctuations of ammonia-N (ppb)
at the upstream of Ta-Chia river from October 1986 to June 1987

Date St.1l St.2 St.3 St.4 St.5 St.6
1 86/106/62 40.21  ----- 48.73 102.506 11.80 15.50
2 86/18/22 16,37 40.44  3083.91 24,786  20.381 19.14
3 86/11/13 37.74 21.26  398.82 1.44 . 45.14 71.67
4 86/12/83 32.18 33.85 53.48 31.26 25.33 33.66
5 86/12/22 14.46 30. 96 24.49 29. 00 25.708 8.85
6 87/81/13 13.11 33.66 11.07 168.706 4.064 8.438
7 87/02/06 166.49 206.86  119.90 45.59 90. 62 89.29
& 87/82/23 N.D. 5.83 16.91 4,33  7.83 6.61
g 87/83/21 19.50 20,77 31.86 27.22 20.93 21.19
18 87/04/07 6. 062 25.14 1.21 aiieie 11.208 1.63
11 87/84/27 7.48 7.48 18.57  ----- 7.40 7.48
12 87/85/19 5.93 3.54  3.12 il 3.04 2.45
13 87/06/89 15.796  152.68 48,68 - ----- 2. 80 21.306

14 . 87/06/26 55.76 53 0 15 R 33.79 35. 99
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00 ~1 O3 L1 i L3 B ot

86/18/82
86/10/22
86/11/13
- 86/12/85
86/12/22
87/801/13
87/82/06
87/82/23
87/03/21

- 87/04/67

87/84/27
87/05/19
87/86/89
87/86/26

Date

St.1

]—" 4':.%
5.80
1.61
1.55
1.78
8. 97
4.80
1.32
1.88
1.73
3.87
3.61
3.608
2.43

Ste2

1.61

- 1.96

2.14
2.72
3.40
2.14
3.89
2.79
4.12
6. 64
7.18

Table 18 Fluctuations of nitrite N (pph)

at the upstream of Ta-Chia river frow Qctober

1986 to June 1987

St.3

2.81
6. 20
12.68
5,18
N.D.
0. 97

4.606

. 9.50
1.78
1.24
1.82
3.19
1.60

St.4
1.32

2.99

1.66
8. 96
N.D.
2.31
1.99

: 12084 _
2.43

PO

St.5

1.838

8.3808

3.20

1.49

N * D.o

Q.67

2.20

B.73
1.96

B.78

1.208
2.31
3.160
2.69

St.6

1.14
1.14
2.10
2. 89
N’ D.
1.32
1.50
8. 85
2.25
1.22

1.84

1.84
4.70
4.30
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Tabte 14 Fluctuations of nitrate-N {(pph)
a2t the upstrean of Ta-Chia river from October 1986 to June 1987 -

“hete T8t St.2 st.3 St S5 St.6

. sesl8/@2 - coo-oio 9%@.8 o e
5 se/B/22  583.0  406.0  848.8  689.0 923.0  907.0
S se/l/l3  373.8  346.8  563.8  ©539.U 551.8  828.8
" ag/io/en 476,09 4@1.8  485.8  496.0 516.8 1191.9
- ep/1z/22  885.8  452.0  393.8 301.0 460.8  681.0
< g7/01/13  346.8  202.86  278.0  322.9 446.8  591.0
Y 97/82/@0  4ve.@  56l.e  357.8  421.0 357.8  397.8
S w7sM2/es  s46.8 318,00 689.0 401.0 318.8  A76.0
L B7/03/21  291.8  346.4  340.6  288.0 284.5  166.9

in o 87/84/ui 365.3 279.9 386.8 - C 399.5 278.1
11 87/04/27 419.9 600.3 833.8 77" 659.5 797.5
12 87/85/19 41a.0 $68.0 440.86 7" 341.0 212.0
13 87/68/0Y 483.1 743.72 321.4 -7 C 441.3 343.6

1 R7/06/26  S20.6 525.1 ot T 458.1  753.9




- 61 —

ot pmad sl weeal et

Tabie 10 Fluctumtbions of o thephosphate-P (pph)
ot the upsteeam ol T Uhie river Crom Detober 1986 to June 1987

Chmle SO0 T snisT TSt.3 St.4 <5 St. 6
e nsun B33 --- 5E.98  17.58 24,19 95.42
Be/10/70 21,56 5,10 169.50 7.50 4.80 8.50
S/l iR Sg.ss 14,15 374.15 14,15 17.56 61.63

I O

4 AG/12/760 14.15 14.15 157.80 17.59 14.15 T7.°77
6 8G/12/28 17.04 14. 84 7.4D 19.88 17.506 16.88

37/61/15 14,195 11.13 33.91 13.14 26.94 308.22

—
R

7 &7/82/96 2.0 7.4 1.76 2.89 2.42 2.89
g 87/92/23 5,11 B5.78 4.44 5.44 .78 8.79
G 87/98/2] 3.50 5.78 2.76 4.10 4.77  8.989
¢ s7/61/87 14,08 83.24  10.49  -ooC 24.19  52.65
| s7/e4s27  14.18 0 10.98 8.58  ----- 0.10  18.50
o 87/05/19 $. 46 1.45  65.85  -----  24.53 6.11
5 87/ec/an 1.18 5. 80 6.48  ~-T- 4.49 2.80
A B7/06/20 4.46  11.59 - i 3.8  2.43
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Table 16 Fluctuations of total phosphate-P (ppb)
a4t the upstream of Ta-Chia river from October 1986 to June 1987

Da e St.1 St.2 St.3 St.4 St.5 St.6
1 86/18/02  -----  meee- mmemm o mmmmm o meees -
2 86/18/22  24.3 65.79 243.14  50.80  76.32 468.42
5 86/11/13 1181.20  57.89 531.69 963.16 118.42 176.32
1 86/12/063  54.86  63.16 391.47 134.21  73.68 165.39
5 88/12/22  51.36 207.89  44.74  86.84  92.11  39.47
6 87/81/13 154.18  78.95  58.80  68.42  81.58  55.26
5 87/82/06  56.76  £8.52  42.11  65.79  47.37  68.53
3 87/02/25 S821.66 171.85  68.42  52.63  55.26  50.08
9  87/03/21  19.20  36.58  16.16  27.54  39.58  25.87
o 87/04/67  37.3¢  68.39  30.56  ----- 43.62  78.78
1 87/84/27  21.58  47.60  22.98  ----- 31.68  42.60
5 §7/65/19  28.56  21.52 7275 ----- 53.99  31.99
s 87/86/69  3.88 3.8 ~ 10.10  ----- 9,50 6.48
A 87/06/26  21.28  21.85  ~---- mooe- 13.58  13.81
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Table 17 Floctuat ious of suifide

{(ppb)

at the upstream of Ta-Chia river from October 1936 to June 1987

Dateo Stel
86/10/u2 E.H8
a6/19/22 4.30
26/11/13 4.90
&6/12/03 15.46
86/12/22 13.48
87/81/13 12.16
87/92/96 3.01
87/92/23 0. 46
87/83/21 ‘N.D.
37/84/87 1.19
RT/04/27 N.D.
7/85/19 N.D.
87/86/8% N.D.
87/86/26 N.D.

St.5

St.6

Sted St.4

9.o8 3.00 7.60 7.20
18.50 43.96 7. 60 6.30
11.45 7.90 15.28 18.68
'5.30 21.56 - 4.30 8.40
11.79 11.78 11.76 = 11.78
8.57 0.49 7.94 17.786
1.81 2.66  2.24  0.96
N.D. -N. Do No D. . Nq D.
NtDo T N..DQ_ NODO
N.D. - N.D. N.D.
12.496 aiele N.D. N.D.
N.D. sl N.D. N.D.
aiai aiiate N.D. N.D.




Tabrle 18 slactualtion of slllgd
al the upstiream of Ta -Chia river

oo G5 ] S U1 s LR to e

b e

s}

t‘x"‘

13

—
o7

Date

a6/16/02
36/10/22
a6/11/135
86/12/83
&6/12/22
§7/01/13
&7/02/96
87/@2/23
37/98/21
L7/04/87
ST/ A/ 2T
R7/05/14
&7/86/88

- 87/86/26

St.1

8.3%

N.D.

8.606

0.39
1.67
B, 75
8.12
8.30
B.43
8. 06
2.11
4. 18
.83

1.7

St.2

N.D.

8.23

P.52

2.39
B.72
8.54

B.54 -

g.51
B. 83
2.90
B.36
2.94
1.45

(pplv

frrom (Qctober 1986 to June 1987

Ste3
0.41

3. 51

8.24
2.19 .

8. 77
8.79
Q.26
0.38
8. 69
1.96
9.46
2.41

8.61

N.D.
9.30

2.29
1.35

0.77

1.26
8.23

3.5

0.32

1.22

N.D.

1.57 .

8.43

8.43
0.69
1.63
0.23
9.34
0.77

1.32

1.83

1.75 .

St.6

8.47
0.35
No Do ,
0.83

1.77
0. 67
8.41
8.26
0.83
8.75
0.41
9.83
1.35

1.08
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Palile b Flnetanbions ot oehiorophyll o (mg/m )
at thie Hpﬁthdm ur Ta by pivowe Elom Detober 1986 to June 1987

Dete  St.1 0 Stz St.3 St.4 St.5 St.6

1 G ST S e e e e T, e e e e
{ YR R VR
2 a6/ 20 N, 18 .52 QS.?Z %Z 1 59.11 29.81

S0 BOATTAE 57,99 Q.Q\ 147.97 47.97  242.11 01.85
A B8 2as 50, 66 T]. 141.62 29.63 14,42 28.92
Lo 8B/1EEL (L5l 62.3& 112.36 47.58 208.84 21.33
& uTﬁ‘g’la De (Y 1.18 14.18 N.D. 9. 64 N.D.
T 8T/EE/88 N. D, 1.68 N.D. N.D. N.D. N.D.

& B7./BL/LS Nl 21.28 3. 40 3.50 N.D. N.D.
& RT/83/21 N.D. H. 62 16. 96 1 89 2.32 B8.65
uo R7/84/87 N.[b. b. 56 1.40 Sl N.D. B.96
T 87427 N.D. N.D. 12.27 Sl 3.98 N.D.
VATV ST A N.D. 1.15 N.D. Sl 18.56 N.D.
8 87/665u Nels N. D N.D. R 70.16 8.37
1 B7/86/26 G, 44 7o 233 Sl T b2.64 168.51




AR FHEBHEY ERKEZHARE

(prHELEYHB D)

W Bt B H

ok W% B B YW R



i} L

WSEIN2IHECFE6H 26 AHS 28— REATER LI #HAE - T8 85
HREL - FERRES 6 BESRIOTHEYRG » SRR  BERERME; XM
RHAESH RS PR e ERBISATHZBE - R2RAENG 6 MR 24 # ( 21
B) 2P ikeiey ( SaBEHM 15 # BEEYMSEREGEERMYDMIE) « &3
ﬁ&ﬁZ%%ﬁﬁﬁ&%kéﬁﬁi&xﬁﬁ’mﬁ&ﬁﬁﬁ2k¢ﬁﬁﬁmﬁ(21&)>%§
ARC208)>FHE(I9E))>PRRBO( 17THE)>FE( 15 @))>REB( 14 8) %
%6%ﬁﬂZ%%&ﬁ%&%ﬁﬁkﬁim%@&ﬁ%ﬁ%ﬁ&;ﬁﬁkﬁi»E%Ekﬁﬁ¢%
RS AR TS S » MR RS aERYMIGER - SUBYHRHEY.ZBBE (
Naﬂ)¢$u$%ﬂ%(IMJ%)ﬁ%’$%ﬂ$(mﬂﬁ)ﬁﬁ;ﬁﬁﬁﬁﬁﬁﬁﬁmaﬁ
B 3.13 Zf) » S e@EHE FEERMAR 1.51 K 2.59 2 -

REAXWH 6 RESHBRES4 M 3838 ) 2HYHREAY (BEHY 38 8 BEAED
%loﬁﬁmﬂﬁﬁwﬁﬁ)°%%ﬁmﬁ@%ﬁﬁ%i%&ﬁﬁ&2k&ﬁﬁﬁ?%(38&)
SHE(I3M)>HERAB( 3 FH)>ES( 18 BEI)>HRAKO( 1I58)>RE( 13 #
)o%%iﬁ‘?%&EE%E%%%WﬁﬁZ%%ﬁﬁ%é%ﬁﬁiﬁﬁﬁﬁ@%ﬁﬁ%?W¢
HEO s FERRBE=GALELBYBRE - IZWBAFTRBHHERHLE Y2 & » THL
AR S HT (G2 LA BB R R s s B b R T L Peridinium sp. (5% B3 o S WBIWHERHE
Mo e , TSRS ( 455,039 ) BRE» TEUHX ( 64 ) BE s HEXREHREAROA
1.76 ZHi» &2 HAEM 2 THHM AR 0.49810.92 2/ -

ABSTRACT

Water samples were collected once every three weeks from 6 stations (Te-Chi
» Yu-Non» Sung-Mou, Chung-Hsing, Ping-Teng and Wu-ling) in the upper Ta-Chié River
» and the plankton commnunities and associated water quality parameters were investi-
gated, The ranges of water quality parzmeters for the study period were. water te-
mperature, 4-20.0 C ; dissolved oxygen» 2,17-12.21 ppm;pH, 7.8-9.5; comductivity,
150-560 pmhos, cm; total hardness, 70-440 ppm; calcium, 13.6-96.0 ppm; alkalinity,
5.28-88.79 ppm; COD, 0.08-17.60 ppin; suspended solids, 1.0-438.0 ppm; turbidity,
ND (non-detectable)-38.85 NTU; ammonia-N, ND-0.399 ppm;nitrite-N, ND-0.013 ppm
; nitrate-N, 0.167-1.191 ppm; orthophosphate-P, (.001-0.374 ppm; total phosphorus ,
0.004-1.181 ppm; sulfide, ND-0.043 ppm; silica, ND-3.51 ppm; Chi. a, ND- 242.11
mg-/m?3 | ‘

Twenty-four species (21 genera) of phytoplankton (Chlorophyta, 8; Chrysophyta,
15; Cryptophyta, 1) and 54 species (38 genera) of zooplankton (Protezoa, 10; Rotifera
» 38; Crustacea, 6) were recorded from the vwpper Ta-Chia River. In terms
of abundance (No_L) phytoplankton communities were generally dominated by Chlor-
ophyta at Te-Chi and Yu-Non stations, and by Chrysophyta at three other stations.
The mean total abundance of phytoplankton over the study period was highest at Yu-
Non station (116,205) and lowest at Ping-Teng station (29,985). The phytwplankton as-

semblages of the upper Ta-Chia River were characteristic of the algal associations
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of eutrophic, alkaline waters, The zooplankton communities at all stations were
genérally dominated by Protozeoa (Peridini';&rﬁ sp.),an& the mean total abunbance of
zooplankton over the study period was highest at Sung-Mou station ( 455,039) and
lowest at Ping-Teng station (64). The meam species diversi-ty of phytoplankton and
zooplankton for each station ranged from 1.5]1 to 2.59 and from (.49 to (1.92 respec-
tively,

Phytoplankton abundance was positively correlated wi th water temperature: pH,
turbidity and nitrite- N, Zooplonkton abundance was pdsitive!y correlated with phyto-
plankton abundance, water temperature, conductivity, alkalinity, COD, suspended
solids, turbidity, ammonia-N, nitrite-N, or thophosphate-P, total phosphorus, gilica

and chi, a, and was negatively correlated with dissolved oxygen,

1] - |

KT L A S BB m i 2 R 5 ST R R 2 B AR » B L ORI
1 B A PR 2 A B A B MO BT A B A R B » SR KR 2 i B R R I TS AR
BB URARBERAKPNRSEWORBGRERBLE » BRARHVA R Y - BF
HERIL - RGeS AR T, —  EHE FRARERARRBAELE - ATHRE
K - T e R - Tl E R E R AR AR Z AP EBRAE R - R 6
MR A K BRI RE A VR ; WRERERMATRLEBARZ LY (8
MR REREG R ) » B (L R SR ER R AT » LIS F Bk B R LR R
EEREZES

78 SE WS
BB
BREBBEIHETCES A ' f5FS 2 EEARIE ATIS L R AR AR ( Te-Chir St.
1) %8 ( Yu-Non,St .2 ) » #7% ( Sung-Mou, St.3 ) - R ( Chung-Hsing, St.
4) » %% ( Ping-Teng,St.5 ) KK (Wu-Ling,St .6 ) % 6 HREH ( Figs. 1~16)
BB o 1 T -PRED REERSERI S 25378 R 12K » R 4SHER BRI KX
1. Sy LRI A 2 R
AERERTA SRS REREI 30 AR ZABABER S5emZ PB4 HIRERMLITE

5 ; FiURE s SRl e BARE 1ome BEREEHEZ 100 me AR P
KRR 100 m2 -

2 BpE R e Dz BRE
FIR B G IRRE R IR K @A TS 2.5 m¢ Lugol’s solution Z 250m¢ REBBR
oo ik BAIEF IS 250m 2 o
—HHibE
LB elEY
HEAE DB USRS E  ERE L EARBERRE RESREE » BK
IR 1mé 2 X g &h ( subsample } JEA Sedgw ick-Rafter counting cell o PR S BB Y
100 x ka*?iﬂiﬁﬁTﬂuu%Eﬁ%ﬁ&ufﬁﬂﬁﬁi"ﬁ o F—EAMAEIN 3 MImL ZK
BRI » LUk Ine RSP & &Y. FHABE; FRATFTRBEIRE—
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RFFEKPHES Ry ERY -

AxB
No/L= X 1000
o/ ( 30000)

Rrh A B Ime KB A MBI Y2 FHABRE; BEEFRERBHEZBRE ( mé Jje
LEWHRREEY

REBARPZEYERHLEYEARASBAE » DEHBN 70ms HA 100 m2 ZH00
b s R 5000 rpm G 308 - BOERTE MR B BIFH > IR 10
m¢ 28 o BIM 0ms ZWEHASRSEA 15me ZHLED » 1 5000 rom 2 REEREC
3534 s BROEATUE MO BB B BR AR ImeZ B o 2 Ime 2 BB R E
W5 (= L/37me YENBIH B EEF (R %)  BIEHEBERER 200x HAEE2
FEaETHE DETRNRHBESNEZ AR (Rt Mo e i mMelosirar 2

H-HREHE—ES) -SRI BRERAREHRIBRMIH » AMNNUBRESH » KB

L/37m¢ BRI & S B Y o T 2 T BRI - [ AAH TSURIRA-—-AREATH
EREEDEREEY BB

No,/L={ (A+s)+70 )X 250X4
=(AX37+70) X250 x4
={(AX 37000 )+ 70

Kbz AB 1,737 m¢ BREFTASERDHER LY THABY -
3 Figk BLEF ( species diversity )

BEREREXRRG 28~ iﬁ%ﬁtﬁﬂﬁ&%tﬁﬁﬁ&ﬂfﬁ TF0. et REEIEY ( diversity
index ; Shannon and Weaver, 1949 ) 223X nEI{EHE ©

DI:—H"EIPI- log. Py ' )
Az P; =N; /NI N;B—gRPH BB NS -BaPzamie : SR8

s B - R IERAREB—HAPSApEZERE  MRHAEGRISEZHY » 2
ARl —HEORRAS G BT -

4 BEFE ML ( comnmunt ty similarity )
F R EEh IR « WY Ik BT 2 N T T 712 Sorensen coefficient of
community similarity 235 ( Brower and’'Zar, 1977 ) 5 5lnbUEE ©
__2C
C&=5"%s,
fhZ S BS: AUSES 1 REM2h BB CEMEMPZILHAHEN - KEN RO

1.0 20 MREWEMPELERE > MHES 0 » ARHMERNZ BERZRTE ; AR
MM 2T AAEERLRE - MHES 1.0 » ZrmEmEz A 2R -

I
—~WmRwLY

1 FE IR R RE RS HE

RAZMEE( 545D H21HE 7646 A 268 ) fi 6 ARG HRH 24 M ( 21 8 ) Y
VeI A4 » S B R RS ( Chiorophyta ) HEWH#T ( Chrysophyta ) RIRGBHE

L% HitpFl ( Cryptophyta ) ( Plates 1 ~3 ) ; HtLiChrysophyta Z 158 ( 4B 8B
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B4 » Chlorophyta 2 8 88( 6/ ) HX » ML Cryptophyta > 1 #iB& /> ( Tables 1~ 7
) o
EHANRHESTEAZAENNANES BN 20 # ( 0EKRERDPMI7E » K
EEEpF 12 SEBGHERNDT 1) ; T8 198 (LERERYM 78 KEH
WM 11 SRBEEEHREYM 1H) ; RNEW 21 8 (REEYPIS & HAERAHIIL
HERARCEWEREYM L& PRKR O 17 §(REHDTI3BRAQERDIT 14 #)
Favh 15 8 (R 3R RaENYM 12 &) ; REWS 14 B (REHDM 28R
HEEFHWM 12 8) - h 6 R RA 24 Bh 5918 ( BEEMERADM . Actinast-
rum hantzschis LR FHEOE AW Acknanthes sp. ~ Cocconeis sp, ~ Cymbella sp.»
Eunotia sp. ~ Melosira sp., ~ Navicula sp. ~ Nitzschia sp, B Synedra acus )} 6 vk
M2t EIT » | ETetraedron minimum REEHAR 2B A » HIRMHPILE 2 F 5 SRTZ3H
[F]f ( Tabie 7 ) » :
M EXFTRAC MR EDERE ( Fig 17, Appendix 1 ) 53715 @ BEKXIR 4
- ~14 (F#H+SD,8.2+ 2.8 3 n=13) » FH4~14 (F5-10.1£2.9;n=13) »
B8 ~13 (F¥5, 10,6+ 1.3 3 n=12) +HEKO8~13 (F¥HBs 10.3+£1.3 in=
8) FH6~13(FH85+2.3;n=13 )ERE6 ~13 (FH» 8.9+2.2; n=13
) s AR RAHRRNEHENE K K BRTE> R 0 > SR> RE> T%>
HEHAE - REWBFATEI BB HEHERY T IS ChrysophytaR & % o 37 L 350
HiAZ TiyWwer ( abundance » Noy/L ) BFIHEE ( relative abundance » %) kFH ER
I B BEFR % Ll Chlorophy ta {555% » T M.l 4 WAL Chrysophyta {5 8% ; &R & ¥iET
E3].2 Cryptomonas BF#E/ ( Figs. 18 , 19 R Appendixes 3 , 4 ) »
2 B
& B S A FR S RS Ui 2 8 8 ( total abundance, No,/L) ZHHZE
( temporal )72 ( spatial ) 8{t ( Fig. 18 , Appendix 3 ) » HB{EERASHIR : f8 5
4 8,086 ~ 245,785 ( 7F¥3 » 86956.4 + 69227.9 5 n= 13 ) » "FHE 17,972 ~ 276,971 (
5 116204.7 + 66108.0 3 n= 13 ) » #i% 5,285 ~ 296,000 ( F¥7 » 68353.076009.0
i n=12) » hHREKL1 9,162 ~ 86,685 ( ¥ » 30437.0 % 25727.5 ; n=8 ) +FE3,524
~ 80,519 ( T 29985.1 + 25703.6 ; n =13 ) RREE 8,281 ~ 161,743 ( TH »65309.9
+63390.9 ; n= 13 ); FHRHAMZFHA/MRFRFED> HEXR> NE>RBE>PH
BO>T% . EEAEZHYHEREYSEZESBRAR 6 4 A 27 H» RERAR
754 11 1 12 Qe 2 it Bl ED B 2 BMEBAER 76 5E 2 H 23 11 > RERAR
75 12 A 2 B o IR WS SE BB IER AR T55E10H 21 B SERAR
76447 6 B ; HEDHEHESRE 75810 A 21 HE 76 £ 2 A 23 DEERHDEN » MK
A7 6 AFERAIER: ; BRI ARE ERT#E - PREOSNT76 F3 1 20 Rk Hi R
FhmEEE 2BAPRNEES X HIFDBHR A D BE S BRREBANR 754 1LA 12
s BEBERIN 12 A 2 - RS DE s BEHBAR 76 7.6 A 7 1 - REMR
754 12 A 22 He-REWSHHH R E Y BERABHNE 2 FEHBL » HEERBERTG
SE2A 230 ZEBMNIGTI0 H21 He
3 His R
ﬁ#ﬁ&iﬁiﬁ%ﬁﬁ%tﬁ%:&ﬁﬁ?@ﬁb{ﬁﬂg%&( diversity index ) i » BRI
ZESZokME ( Fig, 20 , Appendix 1 ) » HE{LEE S | AN 0.85 ~2.19 ( T



» 1513043 s n=13 ) » $F0.63~2.79 (FH> 1.84+0.64 ; n=13 ) » B %
1.36 ~ 3.0t (F45» 2,43+ 0.52 ; n=12 ) »*hRKO 1.79 ~ 3.13 ( FH» 2.59+0.43
Fn=8) + F%0.43~2.98 (FH > 2.06 %+ 0.76 ; n= 13 ) RABE 0.86 ~ 2.94 (FH
» 2.08+10.62 5 n=13 )2 FABFMEWNTHH AL v A/MEFEPRE O >EE>RE>
FES>FRESEL AN o FIRB & BE R > X EHBTS .
A B SR BTEARIAEE Z H |
HRZ2AEMS S EDNER LY ERZ WARE » GBS MBI BEE LT Y 5
HUR S b2 R RIS B (R0 0.65 ) » HBREBR 2 4Ry » HBEK R4 ( Table 8 ) o«
5. WY DRI RSN T R Z WG
FIF 1R85} H1#k ( correlation analysis) SHMESTARESRNZEYHERELE DS
ERAENTFRZME  SRBAHDHEEFSDEEFRAR pH BERTRRELEAE
I AHHE ( Table 17 ) °%E%Eﬁfﬁﬁ&%Eﬂ:z%ﬂbﬂuzﬁﬁﬁﬁ}#?@ﬂﬁ%ﬁﬁﬂﬁ&%ﬁ
B LB R F ) 2 B4R - ASRBIBUR R S® pH 251 % F AR ( Table 18 )o B K EREEERIFT
A ZHBNUFS » BORERERMESETNE YD E HEER TR BE » SR8
DY R4 Y R B pH 2R IE M M %S M B B E &40 ( Table 19
)} e
P — 2 FIRZE BS54 ik ( stepwise regression analysis ) Wi A ARG
Rz et e RSN FRECREG SRE DR EE Y Y E R pHNBB L
REBES=RTEEZHH > ERETHUTA LR ER
Y =— 4.47 + 61626.24%: — 641.93X: + 4881.95X,
(F=11.45; df =368 ; P<0.001 s n=72 5 R? = 0.3063 )
Al Y S A S (No, /L) 5 X SpH 53X, S#@E ( ppm) X, S8 |
( NFU ) o
—UHHB LY
L RS I 1 BE TR 1 |
RRERFA 6 MEREWHIRANAM( 38F) I BHEY  7BRE S Y M
( Protozoa )-$gh@4pli ( Rotifera ) R &il&#4 P ( Arthropoda ) ZH3RM ( Crusta-
cea ) ; Heb L&YWz 38t ( 248 ) BR % » F4dplie 108 ( 108 ) BHX
LA 32 6 F ( 58 ) S5 ( Tables 9 ~ 15 ; Plates 4~8 ) o
E2RE R BRGIIRIZ BRSPS SRS 31 & (aRREHM S M -
WhEY 19 AEFRIEBYAFE ) ;T 38 B (REFREHYS & Rh@h 26 B X
PREBTHW4E ) ; %W 33 B (REFEBY 7R BBy 23 BRPRTSY 38 )
BRI IS B(REE4AEYSHE RO ONRPREDY 16 ) 5 T4 186
(ERESHY - ERGUEY 13 8) ; REW 13 H(B54gpsE  BhBY 7§
EHERBSW 18 ) o ti6 REWFITIRGEZ 548 PRAE7HE ( BEEAEBW S Ceratium
hirundinella~ Difflugia sp, B8 Peridinium sp, LI R¥Gh®¥W2 Euchianis sp. » Mon-
ostyla sp. ~ Rotaria sp. BlTrichocerca similis ) & 6 s5[81 7 R » HAuphlH 5
WA LEHIIS 2 B 5 w2 3 FE ( Table 15 ) o
FRBUR XA HHUR LY EEB ( Fig. 21 » Apperdix 5 ) SRS (&K
KB7~19(FH»13.7+3.2 ;5 n=13) » FHEI~22 (TH» 157+ 3.1 ; n= 13
) M2 ~25 (X 7. 4+7.335n=12) + pERKI2~8 (FH+»52+2.0;n



=8) +FHE1~T(TH»3.7+2.4;n=13)ERE1~7 (¥ 3.5+ 1.8 ;n=
13) ; 2HEAMENFTER 2 FHERANMREKSTR>ELIRMSRR>PRB D> FE>
R o '

AmEAERTE HAAT RIS ERETHURRERS  PREED -
FEHRRES LR ESRS - MEKBRT 75F10A 21 11 H 128125 2
Hs LR 76450 18 A4 » Rt g XRZEES » HYHBHEDEREUELAHPRES (
Fig. 21 » Appendix 6) o HLIRFEPWEF ( No/L ) Bl WE () RBF BT FFHL75
£10721 B~ 117 12HE 12 A 22 Q&S » WK RR B2 B PR HEVRELUREBDEES
y BEEYBHZO TIPS RE SR/ ( Figs. 22~ 23 ; Appendixes 7. 8 ) LIS AR MR Z T
BTE » ALAE - T8 1% PRED - FSRRESEHERERAEHYRSIFIGLS
SHBMHEEIE RS 08.5 + 08.1 ~ 94.8 ~ 95.3 ~ 76.6 R94.8% MHEABY + 2
Peridinium BEISBMGSSQBHERHETR2 91.2 > 91.0 » 57.0 ~ 90.8 ~ 46.9 K
58.3 % B AERZA - ‘

28

£ IR ESHER TR D WIER LY, #8 WE ( total abundance » No./L } 2BRTZ Ry
som(t, ( Fig. 22 » Appendix 7 ) » ${BMLIREST RIS - HE3EAM 653 ~ 41,061 ( 435 >
13737 + 13035 ; n=13 ) ; FHE 1918 ~ 134240 ( F5 » 42136 + 44031 : n=13 ) ; i
%5~ 2,949,333 ( F¥+ 457,334+ 1,000,054 ; n =12 ) ; PHEN 38 ~ 972 (F35
o454+ 316 ; n=8 ) ; T4 0.4~555 (F#» 64+ 149 3 n=13 ) ; R 0.7 ~ 1551(
TH s 144+ 424 3 n =13 ) o 2TWA B TIHMBE 2 A/ MOFBIRED> > R
> ch R D > REE D> B4 o BMEARSZ BPERADBECRBRBEN T6F LA 12
0> B2EBN 75 1073 21 HiERMzD R HepBE s RREBENT6 T4 27H
y B IEEERA 75 4E 11 /] 12 BRI 2 B R A ME S RBRBANR TS F 11H 20
EEBANAI6HE2A5H; BB HEMWRRT5E 117 2 HRIM T, R12A 22 [k
HRET BATEE  REBKTM MR 764 2 55 BERER & XRRET (B4
H6 REERSE o F 754 12 22 AE 76 4:6 A 26 H ERRA » A L 3 P A 0 4
KT » 35 T 85 S EE B IS i R A B 2 R o rhRER DB i iR I A R
EoREEBRBARTCEIA0H BENMN2ASH ; FEREZRBMERENT6T69
0> BEBNR75EI12A 28 ; ABRZZESHRENRT6 £ 41 27 0 RERRTS F
12A28¢° :

R AH ~ T HEFUATES = 5 St IR UL R 2 LB bE TR AR B2 (LIRS
KE ( Figs. 18 , 22 ) »

kB2 Peridinium sp. $FBAWBHURHEDZEBE Hr HER
zamp{l ( Fig, 24 ) 5 HEeZ2 BT A A S SR I R 2B (L ( IR Figs. 22K
94) 2 8% ( image ) o Peridinium 8 7 S{LH0E 5 RIS 1 KN 548 ~ 40010 (T
s 12965 + 12794 3 n = 13 ) » S2AE 1567 ~ 130533 ( 75¥5 » 37948 & 39747 ; n=13) »
HE 0.6 ~ 2863360 ( F585 » 445334 + 972467 5 n =12 ) » 1 28 ~ 945 ( T8
235+ 310 : n=8 ) » FH0~511 (¥ > 53+139 ; n=13 ) » R 0~ 1543 (#
¥ 134+ 424 i n=13 ) ; 2REYEE Peridinium FHBEZ KIMKF BIRE> TH
S ERAMS hRE D> RED> 55 o B2 Peridini wm T BIEHER A KB BT 885
XEE ARTREARN 755 10)I21AT12A 28 R I12A 2 KR REZTR AN



S KRB EE » HEFMERELANRTENSABME (Fig. 24 ; Appendix 9 ) o
3k
- RIRBESB DT itk RE BRI 2ot ( Fig, 25 » Appendix 5 ) » H
LR NS EEAR0.18 ~0.92 (FH» 0,49 0.27 5 n =13 ) THO0.14~ 1.14
(449> 0.53+£0.29 s n=13 ) » B\/E0.12~1.81 (F¥5» 0.86+ 0.61 ; n=12 ) »
R 0.08 ~1.76 (FiF» 0.54+ 0.53 3 n=8 ) » F& 0~ 2.02 ( T 0.90+0.60
sn=13) BB 0~1.73 (T 0.92+0.50 i n=13 ) 2AAMIRTHHKAE
ZRAMEFBRE D> FTE> RED> bR O >5HE> SR AG S RE 2 RERE R AR
RS . BN EY S Kk RE RENYR B EpE R/ (M Figs, 20825 ) -
8 B FREERLE 2 B
HEE2REPZSEDUSHEYER 2 MBRE » SR HERBEERLEZSER
HE S5 S BEYE ML ( Table 16 ) o
5. B vE 17 Wk 4D WIS B BRI [ 2 PR GR
FUFE R 53 1 v S M TR Sh T IR R IR 2 S e 1 ik SR R B R R R 0 &S
FESBYERHEAYSERAYESHEY EE - KB - HBE - RRE - LEFRE -8
HEEEY - WE ~ SRER - SINRAER - EREAER (PO~ P) MR- WBREERRY
SR TREAEIEHAE MHSARZHFE M ( Table 17 ) «HIBEWEN A RERFEFHEZ
ZHHEMLTY » THH& G W iEE Tt RBS R TR Z R  SRYBRREZERE
Tty ~ W - SRR - EREIER RWESHE T RHE AR ( Table 18 ) « HiEX RN
T sh2 BRI EY » AR RERNS YL RREY D ERRERFREZRRE  &RA
B REIERT ~ ke S (LR EAE S BIE - IERARRRER - MBS - ML RERETFHNFE
HiE IFHIfH ( Table 19 ) o
HE—35 FIPE B WG54T Bt I B R N2 8 T A S B s BB T[]
RE s FRBURFBBRE ORI - B8R - FRMERRYMESNFLEEEHE - HEE
BUF 71 % milE & o
Y =—7.43 — 1567.83%: + 47550.08X: + 539.19Xs + 2530.85X. + 54107.44Xs
( F=385.77 ; df =5,66 ; P<0.001 ; n=172 ; R? =0.9644 )
ehr Y BEHHHEHEEHEE ( No/L) s X, BH&E ( ppm) s X: BEE (NTU);
X: SRR ppm) ; X BERBAEE (ppb ) Xs BV E( ppm) o
FIA R BRI » O H TR S FT G IR Peridinium BB N FIIZBE - 45
R B - TR S SUEE - EEMER RYRSHTEHE 8 ABRET U TS E
SR -
Y =—7.21 — 1509.84X; + 46458.71X, + 511.06X, + 2455.24X, + 51737.29X,
(F=392.85 ; df =5,66 ; P<0.001 ; n=72; R* =0.965 )
Kb Y S Peridinium B ( No,/L) »x, BEE ( ppm ) 5 X, BHE (NTU ) 5 X, 8B
SRR ( ppb ) 35X, BSERMER (ppb ) i x, B¥R ( ppm ) o XA LERRRSY
MR REER TG £ T8 REU -

M BR

AR AR WY I e 3R( 248, 21 ) R Bt R A ) 9 TR



EMREERS ; OHERERAR EDBE ( HOEEDMT) 53 "R HHIBERZEY
YA o S AERFT B Bt EEYER (21 8 ) Bl R bR 2 F AR (XERH
) B EHBEEMAS ; SIER Colorado River ;2 Lake Mead 45 79 # ( S tacker et al.
+ 1974 ) » Montam |2 &5 #ft#j Fathead Lake B4 199 # ( Morgan » 1971 ) -

KSR e BEEE - HERERBERTFHES Bt REWSIHGHH
Ry 8L 2 B MR SR BH R - W|EE ~ ABESRM FHBRTHERAEE ZRER - ABE KRR
Ko AiE - pH REEHBERREDERHEDBREEHE » THEREBAPE LHEDHREE
HEeZe b Y ERT  ERAGE SR (NERR - MBEE - FEBERRYE - THRERRE
Eé@fﬁ%ﬁﬁiﬁ&%fd%ﬁ%iﬁﬂ?ﬁ%ﬁﬁ%@% ( Table 17 )o — R R AR BE 2B M bR IR
MR ED 2 K a8 M » HTT I LB ( Berner » 1951 5 Roy » 1955 ; Verduin, 1951
) (AAFAARN A SENN A EEEPEREEYERIFHE BEBREHEZREARE
LT » SEEE4S AT TTHEMRBRBOHBTL DR BN A BEIRM ; Rt » BHRR2IEHER

APBEEHA P DS ERBERARE + ORMEDEBTHEVREAR S [ ETHEEHLR
Peridinium 2 KB %A a0 B8 ( shading effect ) SiTg RHIMNEMHILIRIE: Y2 06 & F M BB M
Fis: L ARBEINAFHBEESH SR CENELS RBARBERMET » bUEREREHR
— o HEMERT MM, » B —HMAEY RERB MRS -

RSN ERERE S —RE D% PR BRE A TR/ - AIINERS
IR AEE KR IR R2 o B—EEPEECERED  RERSE » fNamBEsiAEH
REFZ KL » RILER o R B FH R KL » AR s FEhEFRZ KRS 1 ~3 » ELHFZ
AEERIAR 3 (Wilhm and Dorris » 1968 ) o A& I & WS IE S 2 M B T ERE
SR 0.4383.13 20 » AR BARW 2 THMAN R 1.51 8 2.50 2[4 ; LRI EE,
HABEBHEBS o

He iy OECD A8 ik 2 S FiiERs « BB BN AR BB RBATEAS TR 8.6 K775 (
ppb ) ; thBEMARE S NS 25.1 K 798 ( ppb ) EEEMAKEE SR 113 & 2367 ( prb )
o AMEFHAFB L6 ATAN S THRAMK RMAMS T 108.4 £ 516.4 ( ppb ) » HiK
B FrzEE RAGEPBRENHES &M - Carson ( 1977 ) BEM Rl K #gER (TP
;s ng/L Bmg /m? )Ll 7S BN EZ 18 B ( trophic state index » TSI ) » H{HEHXR !

TSI =10 ( 6— log, 487 )
=10 ( 6 1.4427 log, &)
Rast and Lee ( 1978 ) EHE TSI EARN 40 B » BIFRERL - BAFAEF B AW 2ATNL -
FIMEE R ( pg L) B A LG RIS TS f AR 40 ( AR 62 5 7908) 3 itk »
KT b i RS A% (L A -

Palmer ( 1060 MESELIE: 165 {7 X B & .2 WA BMINE FRGRARZ L2 B0 E
& ( genus ) ;z:éﬁgfﬁﬁﬁzm%ﬁﬁﬁﬁ&%( Table 7 )BT Characium ~ Slaurastrum
Tetraedron ~ Eunotia | Rhizosolenia S 5EH » Hb EBEEmFHAHERGRABZEH A
52 (B o Scenedesmus ~ Nitzschia ~ Navicula ~ Synedra ~ Melosira ~ Gomphonema R
Cyclotella AIES 15 BB 5 b TRAPE L WA RS REEZ A o

KIBE LR HB DY BEAYENSA S ( FABHY 10 6 a8 33 B MR 1 8

» REMES M) S E NI AT R ERE » BERS iRz Atligator River
FLBERGEE/ES DR 281 R (Rh@ 227 B - M 4 B AWM ERAKES &



; Tait » Shiel and Koste » 1984) ; M M2 River MurrayFitiR &% 66 & ( (L8P
35 LIRS mEI31 & ; Shiel » 1979); B lES S (LHEVRFGZ IR
AN ) HERC BN STERSRATE LSRRt ERRFRRNES)
ZBEA - BT EHE-RVAL S MEYRERBIMLIES -

KHIE 5 b BT A 2 B R IREA R 0 B 1.76 21 » B2 PER 2 FHER i
7 0.49510.92 2R » /MR 1 3 Bk EZiWilthm and Darris ( 1968 ) ZEERIATE F#HZ K
B R e AR - - ,

BEAXKOVESHE Y2 EERR - BEREREECRTLEHES » HAFEHEMAR
FEEER ; Fl > BRERT RS RERE - ARAZ REET » HYULTH LY EFMYE
B4R KiE - BEE « g 00D BERERY - BE - ABA - TIMER - ERRRE
ﬁ\%ﬁ\Wm&ﬁﬁ%$%E?%Emﬁ’ﬁ%%%ﬁ%ﬁﬁ%(ram10uk@&L%Zﬁ
MR T 2R 4 B Peridinium 5% 5 Bt ® 17 SHRBWEENEYRRE
BRI FE  BPEREPeridinium BEBERTFEZ MR o Peridinium BEABRS EH
B FRBREsHEVSHEY4H  BEEE - RRERCODETHM » EAHBEREEE
ﬁg&E&WEZEﬁ°HHMMWMQ%ﬁ§ﬁmEﬁ@%%§&ﬁE;E%'ﬁ%:E¥%Em
W PeridininmSUSHER, - THIARERER, » IFRSHE REDS ~ MERE X ROBRSE S IEAHAH » Foa e A G
PHEZEE PeridiniumbA B b2 HERET ; At » HBLBFERKTPRULME L HEM -
Peridinium 7 BN » ARAKC SRR > ERBEARZHK ; Rt HERBEAREAH
B el RE R HER T RBRRE - '

T8 PRI TSy Whov 45 B BT S @ MM Y B4 B ( Benzion and Dor » 1981 ; Dor & Ben -
zion » 1980 ; Fitzgeraid » 1969 ) H HMHE fFAZREHEM ( Fitzgerald » 1969 ) i K2 »
ARG S Leie B LU RS vERBE 4 & ( Davis and Gloyma » 1970 ; Dor » 1978 ;
Pratt » 1942 ; Spoehr et al,; 1949 ) « At » EESHFBYHAE R BN ME KB %4 2B
fEchy RAHESHMETSR 2 AHBEDRERD » AEARBHNERTEHABRED 2R
¥ ¥4 1@ ( Dor » Schechter and Bromtiey » 1987 ) o 7R# » BB EBANMENZ 5
BRI TUE DR 5T A B IR B A B B 2 AN E (R - BILRIES (RO & (6 Bk 2 BRI
B 4B AN S BRE AT A SRR EMERY -

Peridinium REEMAAD 2 ERESES  BXAFANT OB HAE  HPERIERER
Ky (N HbREMAAP HRPLITREMARE » AEBH » BHPRIVHEGERTY (
EAEBY - REERE ) s AWARBRBAZ RHSHBSELEY o thR Peridinium GEFI
RGBT RB MR » TIHAFNEXE (BRE - BEHE ) 2B NRg - K
BRSHMEZBAE o MR Peridinium RASVEAR TG B HILHN 26 » (4 Peri-
dinium QU FEEES RS MEN E4 2 HIHH BIEDTERRBHARBRE T eEAE RIBM - X
I8 13l SR 5 4 v TR 1R B 0 OB VAR T Bk 2 MG 38 0 i o T LA R 9B A T 4
W EVRERERHEREERRENERZ —

B S EDERREY 2 BRREE S At AN BN B HOER ¥ EH
BB HEEYERMIEEFNARAEBMN (KE ) cHRARER - —BR% - £ORADYBLE
ZREA D (ORBEEEAMER  DRASEER  QBESHEYELNAE X ZHBATURM
Gz EHEBRYBURTENLOETRARBHAEZEZARY - KPELWZ Peridinium o] §
bAAFOEAZBHUBEEHHATAREBM -

SRR KELE B Peridinium R BMML RS REEHRA IR (FKLL



M) BERKNEIZ KBTS BRI ZRAF+ -~ +—-A MZEKWME%( BE) R+~ +
—AHEREN AAFZEKITHEE (£8 ) REERAMHERE (FH ) - BRABZ Per-
idinium %% . Peridinium elpatiewskyi ~ P_cummingtonii ~ P, africanym ~ P, inconsp-
icum ~ P, polonicym ~ P, cinctum ~ P, volzii R P, penardii ( F9ES » 1987 )o EBEEMMZ
Clear Lake ( Horne et al. » 1971 ) B— A ( Horrgesell et al.» 1976 ) LB Peridin-
iumZQ"ﬁ‘-;'tgﬁ%_ﬁgz o Peridinium cinctum fa, westii 7 Israel 7 Lake Kimeret FHFXHE
ERERN RRE2EDHERHEYR 2% » BEMTES HEHENE R BNmE#H KR
BERD% ( Berman and Rodhe,1971 ) o fh— 24 B K ZF G RN PER N2 T
Pk BRERWEMRE; YEHEZ SEEACURE » EXRE BT L XEH » 25 R
REBH EBEMERT ( Serruya et al. ;1978 ) oPeridiniwm WEHERHHBE - RE
EeH (58 ) sBisLiEREM | Lake Kinneret thiilhi .2 Peridinium cinctym fa, westii
MRS IENE > TR Selenium (9 5ong, /L) RIE R HLURERAM ; XAMARRBRD -
bk Se » €1 HBH ( Lindstrom and Rodhe, 1978 )

BHERESNIEERR VIEE » Lindstrom ( 1984 ) I P, cinctum fa, westii Al
ERI0CBRET » THESE L BRE( biomass ), BMREEBSCZIBR T MEELITE B #E
R BAERBR 27 CRaME LB ; meie A ( carbon fixation ) EpH7 ZLHNIRE
(BB RSB RIR pH 8.3 BERE o pH EKBEIE R P BLHB7.5~9.5 » B Lake
Kinneret chifk pH 2 8{L—B ; MHAE Peridinium B 852 WK pHih 8 18 £ 10(Dubinsky

and Polna, 1976; Lindstrom, 1984 ) o fLake Kinneret th Peridiniam 2R XBEER
T A B EEE » DR AR 14 ~ 22 ‘¢ ( Pollingher and Serruya » 1976 ) » FARERES
BRABTE2EEMRD S ( Lindstrom » 1984 ) o

LA A kB A BT B2 Rife Peridinium3#E TRBE NBMAR 2 & RRR P cunninglonii
(BFRR) UABS 20 CH - BHESES» 15 CRHEXRZ E 25 CRMEERM  BEI10TH
RITREEIREL o P, penardii ( £FE ) #eK{E 20 CR 15 CRIBMZFRLT » % 10 CRMHHE RS E
B o H7E 25 CRERITREEIRAL (I » 1987 ) o e kMK b P, cunningtonii RAMB 16 ~28C
BB Wi AT AR IBIA 22 ~ 28 C By » M RABAHEZ SRE 3 - ENF. penardii Hi
RAES16~ 17 CUT2BELBELEFT A ; £HERRD » RAR 20 CRHBAMRE » B
FA AR R 15 CREEME ; OB 1 15 CRE L BMBBBE o P, penardii 7E 10 CREMEREAM

y 725 CRAISER AR ; —BRE » HISERRDY BRI FHRREARPERIEL
W AL HEXRAB B EREE  REEHEES 15 CEE (B 1987 )

P. cumingtonii RpHE 7.1 ~ 7.6 ~ 8.3 K 9.5 ZMRWTF » P. penardii tpH R 6.7 ~
7.6 ~ 8.6 % 9.3 ZHNE T RIS RRB NIRRT » TR 48 pH B4 T ZHHA/MRF R
7.6>8.3> 7.1 f£ pH 9.5 2 et T2 BRAGER/ | ; & 4 B pH B4 T 2 BEADANKT
B pH 8.6>7.6>9.3 » fEpH B6.7 ZHAT » RARNZBHN o Bt » tRE Peridinium
T ERBREpH B8 74 (M 1987 ) » Bl BF Lake Kinmneret it Bz P. cinctum fa,
westii % (pH 8.3 ) [l o« AWANBAPELBABZpHHER7.8~9.5 (T 8.49 &
0.36 ; n=77 ) » KB LA » BT Peridinium 2 E@BMEpH o

Peridinium WRRHBE 2 EL BRHAERSE ; Kt » BRSBMRHE T2 RS
MEABFE, BENBRUENREP ZBE SIS 0.02~0.05mg /£ % 0.62 ~0.1mg.~¢ ( A

1087 ) o ABE F KBS AEMR ( NHy~N « NO, -NENO; —~ Nz #f1 ) BREF0.190~1.228
mg ./ ¢ (F#» 0.516 + 0.218 ; n=72) » BUERAATERESFEEBERS » BRI G



BB Peridinium RAIBIRAZRBA T ARBRERRE (PO—P ) RIS 0.01 ~ 0.374 mgp
(F8> 0.024 £ 0.050 ; n=77 ) » AR AT RZREBRLEERE » JERR Peridi-
nium FLRIREZRBHET o Peridinium BREKYH Ca L REFRBE ( 3me 2 ) BHE& -
ARERFSHRKEERE(0.2mg 7 )BE s AR GZREERRBER 10 mg 72 (/- 1987
) o KB FIHAEZ Ca B 13.6 ~96.0mg/ 7 (TH#» 28.3+14.4 i n=77) + R .
Peridinium 2B QTR BE ; Hit » RABERM M Peridinium MM 2 AT o Peridiniym BN
fls dinof lagellates (REERFNBEERNE ) FEARY MM (1EPLE B KRG ) LUR
W AARKEABATH S B . ~ ThiaminEBiotin 2 BESHF 0.5~ 1.5 ng/? ~ 50 ~ 30
ng /¢ B 1~15 ng/¢ ; BRI 4 RE » Thiamin X Biotin LGB M2 E@H » 7 Bi. BREXH
Wl s W Bi: R PeridiniumBRMZ B BERT (H5> 1987) - BRAAR KRBT » P. cun-
ningtonii X P, penardii /BB DURERM ; HFRIFREHEKFEM Bi: » Thiamin K
Biotins§j—f2 BHMBEKBEEGES B RER BB —f2 M » Thiamin X Biotin 3f
FARABTREZ{REHE o P, comingtonii WRALMFH T2 R KB ZREVR0.27ng/ 2 » T
EREEMTECBERS 12 ng /¢ EH-AFRELRMEAT B . BE » BEEAXMKEE
L& » bEEEMREBAP R LK Peridinium BEZRHPET o T8 BRAPE
FWikEkZ 5HEE ( CODIREF 0.08 ~ 17.60 mg2 ; T3 » 3.68 +4.35 ; n=74) » AL
HAE » BB S FB o WHEMRARZ B il (R Peridinium 2 KBBME-

TN EHEDHEERR SHRKECHRBHERAZRE s —BR% » &lERZNR H
T HRE R REE 18 2 M By & S ( Jones & Barrington » 1985 ; Reinhard » 1931 ;
Rice » 1938 ) o AFAAZSRER » hHEK D « FSRRIBS =W Y ( LHEBHIER
WY VHEER » B RMBSHE (BEAH - FHELKE) B AXEFERIBRIT=H2Z
Kzt m R BEHHEEELUBHAT R « HEEOD - FERRBEE=WHZKGERY
BRIt =0 — B » BB Peridiniam ¥ REABH F 2R ERE » Bib » BORAZNA
1 FLK R 0B B 42 1 1 3 Peridiniaum {88 E $305 M LUBMAYEE » UG PTREFZARAL R « B — T eh
W, Peridinium B Z RGBS MUY - BEWRAE 7561073 21 BE 124 2 H2HR
s AT E HH S EATRMIE KK »  Peridinium 47 & 3 RA ; Wil - SR Pe-
yidinium BEEFEER - KM » B 12 8 22 HAR ERBE 2P AN R ( TSR ME) » K
Wil &' Peridiniym 7 WERERE » BPRE O - FERRBE=WHFREE -

MM S » APBEW Peridinium 2 BT HEYDE AR EDHEERTHIER » SER
ERFEFRBER MEMSSGHE  CHFEREARSE ; Hit > ERFERRERAZRERE
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13 " 4 15 D13, Cymbella sp.
‘459 ‘ g 4. Diatoma sp.

: TR L[5, Eunotia sp.

B R l s 2
ffg LS | 16. Fragilaria sp.
ﬁﬁy 7. Gomphonema sp.
LA B2y 22 8. Melosira sp-




19 20

) blate 3. EIE LIBHEMY £
g @H Il
7
L3 19. Nitzschia sp.
20u 25 y g(} Nav1c1.fla Sp.
'—_'l — 2i. Secnedesmus Sp.
: - . 22. Tetraedron sp.
k 2 3 ~ Plate 4. XHELHEHDEEHEEY
; BR( 1)

1. hreella sp.

2. Centropyxis sp.

3. Ceratium hirundineila
4. Difflugia sp.

D. bEuglena sp.

6. Peridinhiur sp.

7. Vorticella sp.

8. fnuraeopsis sp.

g. dsplanchna sp.
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Plate 5. "HE LIRGPHERED

BE(II)

Asplanchna sp.

Cephalodeila gibba

Collotheca mutabilis

Collotheca pelagica
(olurella uncinata

Conochilus unicornis

Euchlanis sp.

Buchlanis sp.

Kerateila cochlearis var.
tecta f. micracantha

1

6. REE LHBMEFHED

o

BA( I

Keratelia cochlearis var.
tecta

Lecane flexiliis

Lecane luna

Lepadelia acuminata
Lepadella ovalis
Lepadeila ovalis
Lepadelia patellia
Monostyla ciosterocerca
Monostyla lunaris




Plate 7. KB E LEHDHERED
B IV

28. Notholca sp.
24. Platyias auadricornis

30. Polyarthra sp.

31. Fompholiyx sulcata

32. Synchaeta sp.

33. Testudinella patina f. triloba
34. Trichocerca capucina

35. Trichocerca similis

- 36. Trichotria tetractis

Plate 8. AHELHEHDHESHE
THER( V)

Alona sp.

Bosmina sp.
Chydorus sphaericus
Diaphanosoma sp.

SRR G 2

Cyclops sp.
Cyclopoida
Nauplius
Nauplius




Tahle 1. The temporal variation in the relative abundance(%} of the specias of phytoplankton at Te-Chi station in
Ta-Chia #iver. - \

Hate
('86} ('amn) .
Dct. WMov, Dee, bec. Jau. lel, Feb. MHar, Apr. Apr. May Jun., Jun. Number of timas
Taxa 21 12 2 22 12 5 23 20 6 27 L8 9 26 appeared
Chilorophyta
Actinastrum hantzschii 66.67 78.63 76.71 41.53 6.74 2.%9 1.11 2.81 2.65 12.7% 7.71 8.06 12
Coelastrum sp. 1.22 : 1
Coelastrum sphaericum 19.51 1.98 2
Scendesmus sp. 51.22 19.61 10.05 18.22 36.42 74.43 48,05 78.33 B1.15 61.77 73.28 72.89 12
Staurastrum sp. 1.6% 9.80 19.66 5.02 0.28 0,63 0.49 1,06 0.38 0.57 1.97 1.i0 2.93 13
[ Tetraedron sp. 0.16 0.9 0.66 0.29 2.%4 0.55 2.56 7
Tetraedron wminimum 1.22 1
Eﬁ Chrysophyta
Achmanthes sp. ' .20 9,28 2
| Cocconelis sp. ’ : 0.20 ©.55 2
Cyclotella sp. 20.90 30.74 12.94 40,07 13.79 11.18 14.90 9.92 "9.16 9
Cymbella s5p.’ 0.16 ‘0.28 0,37 3
Eunotia sp. 1.92 1
Gomphonema sp. 1,22 0.07 1.38 3
Melosira sp. 0.16 . 0.28 2
Navicula sp. : 0.42 0.81 0.19 0.22 0.28 0.37 )
MNitzschia sp. .91 4.52 18,5% 0.81 2.41 . 5
fhizogsolenia sp. 1.88 7.31 12.15 5.68 7.28 5,57 3.85 3.0L 5.29 1.93 2.93 11
Synedra acus 0.8% 0.28 0.21 0.79 0.3% 0.55 0.73 ' 7
Synedra ulna 17.07 0.85 0.14 0.6} 0.16 0.07 6
Cryptophyta
Cryplomonas sp. 1.93 : 1
Mo. of species appeared >

par sampling date g 4 1 3. 4 9 11 7 1 10 9 11 9
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Table 2.

Chlorophyta .
Actinastrum hantzschii
Characium sp.
Coelastrum sp.
Coelastrum sphaericum
Scendesmus sp.
Staurastrum sp.
Tetraedron sp.

Chrysophyta
hAchnanthes sp.
Cocconeis sp.
Cyclotella sp.
Cymbella sgp.
Euncotia sp.
Melosira =p.
Navicula sp.
Nitzschia sp.
fhizosolenia sp.
Synadra acus
Synedra ulna

Crypltophyta
Cryptomonas $p.

per sampling date

0.16
0.16
1.75
0.890
0.96

19.21
2.07

54.99%
1.88

1.351
¢.517
0.57
18.46

No. of species appeared

('87})
Dec. Dec. Jan.
2 22 12

B2.3% 57.14 15.5%

4.91
14,71 7.94 2.09
1.49
3g.80
1.59

17.46 14.05

12.86

15.87 11.96

0.98 ¢.60

1.96 5.68
4 5 io

The temporal variation in the relative abundance(%) of
Ta-Chia River. ’

0.48
26.63

1.70
12.84
7.27
0.97
1.45

the species

63.49
0.32
0.1}

0.19
0.32
5.15

0.11
37.30

1.49
0.32
0.53
2.87
g.21
0.32

of phiytoplankton

20.77

27.15
1.42
3,34

25.94

37.68

37.68
0.79
0.92

13.04

52.90
0.25

16.12
0.50
1.51

0.25
18.89
0.25
1.51
2.27

1.76
1.01

st Yu-Non station in

21.39

24.38
1.82
0.83

0.17
0.17
12.44
6.17

12.71
Q.46
0.46

0.1l
8.71
0.1l

0.46

.21
1.03

Number of
appeared

-]

-
MR DO U Qe

11

times
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Fabhle 3.
in Ta-Chia River.

Chlorophyta
Actinastrum hantzschii
Characium sp.
Coelastrumn sphaericum
Scendesmus sp.
Staurastrum sp.

Chrysophyta .
Achnanthes sp.
Cocconels sp.
Cyclotella sp.
Cymbella sp.

Diatoma sp.
Eunotia sp.
Fragilaria sp.
Gomnphonesna sp.
Melosira sp.
Navicula sp.
Nitzschia sp.
Rhizosolenia sp.
Surirella sp.
Synedra acus
Synedra ulna

Cryptophyta
Cryptomonas sp.

NO, of specias appeared
per sampling date

('86)
Oct. Nov.
21 12
6.07 26.15
8.08
0.8 6.92
0.83 7.31
1.19 1,15
1,07 0.38
2.14 1.54
12.38 15,398
56,67 25.00
0.77
18.5%7 7.31
0.24

Dec.
22

43.82

1.06
1.41
29.08
2.17

1.00
3.89%
1.41
J.18
3.53
.41

('s7)
Jarn.
12

4.99
3.61

0.83
4.99
18.03

Date

Felb,
5

3.33
2.00
1.33
.33

1,33
12.67
7.33
8.00

Feb.
23

11.11
2.78

10.19
J9.81

2.78
8.33
1.85
0.93

Mar. Apr. Apr
20 6 21
15.85 20.00 70.74

4.5%8  3.33 7.45

2.46 16.67 0.93
3.33 0.53

0.42 16.67 4.26

2.04 6.67 5,85

1.76

4.58 4.26

5.20-10.00 1.06
23.33 4.26

4.58

0.70

7.75 1.06

11 8 10

5.47
1.31

9.85
27.13
¢.44

5.25
12.91
10.72

7.22

1.63
2.89%

15.85
9.35
2.03

6.10
6.50
5.69
3.66

The temporal variatien in the relative abundance(%) of the species of phytoplankton at Sung-Mou station

Number of times
appeared

—

—
ot o e et £ O WD P L) el O R D D

-
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Table 4. The temporal variation in the relative abundance(%) of the species of phytoplanktdn
at Chung-Hsing station in Ta-Chia River. :

Date
('86) ('87)
Oct. Nov. Dec. Dec. Jan., Feb. Feb., Mar. Number of times
Taxa 21 12 2 22 12 5 23 20 appeared
Chlorophyta
Actinastrum hantzschii 31.03 12.60 36.46 38.60 43.84 2.76 43.78 13.49 8
Characium sp. 1.40 1
Coelastrum sp. 6.90 0.88 2
Chrysophyta
Achnanthes sp. 0.61 2.631 10,96 17.93 7.30 10.23 6
Cocconeis sp. 2.63 2.74 7.59 1.29 6.51 5
Cyclotella sp. 0.47 1
Cymbella sp. 13.79 66.87 5.77 5.26 17.93 18.45 13.49 7
Diatoma sp. 5.77 21.92 10.35 8.58 15.81 5
Eunotia sp. 15.52 2.03 1.75 2,74 0,069 3.26 )
Fragilaria sp. 1.02 19.23 14.03 3
Gomphonema sp. 5.69 2.63 2,74 11,03 0.43 2.79 &
Melosira sp. 1.72 4.67 7.69% 17.54 1.37 8.28 8.15 4.65 8
Navicula sp. 3.45 1.42 15.38 7.89 9,59 8.28 3.00 24.19 8
Nitzschia sp. 25.86 2.64 1.75 1.38 3,00 0.93 6
Rhizosolenia sp. 1.37 1
Surirella sp. 3.85 1
Synedra ulna 1.72 2.44 3.85 4.39 2.74 13.79 6.01 2.79 8

o o e e o A A vy s o e Tl R G S A e e eSS AR R

No. of species appeared
per sampling date 8 10 8 12 10 11 10 i3
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Table 5. The temporal variation in the relative abundance(%) of tha species of phytoplankton at Ping-Teng station in
Ta-Chia River

Date
{'86) {'87) . .
oct. MNov. Dec. bec. dJdan. Feb., Feb. Mar, Apr. Apr., May . Jun. Jun. Number of times
Taxa 21 12 2 22 12 5 23 20 6 21 18 9 20 © appeared
Chlorophyta )
Actinastrum hantzachil 9.09 52.77 40.00 NL.52 94.49 82,35 56.79 48.15 15.08 29.45 406.70 406.89 12
Characium sp. ' 2.22 1
Coelaskrum sp. 1.01 1
Chrysophyta )
Achnanthes sp. 1.70 S.00 2.17 0.87 3.68 7.41 1i.1l 7,55 2.42 0.88 10
Cocconeis sp. 1.70 .58 3.66 4.94 3,70 3.77 1.28 2.19 8
Cyclotella sp. 64,14 0.26 2
Cymbella sap. 24.81 2.55 10.00 0.74 7.41 5.66 6,20 7.22 2.22 9
Diatoma sp. : 3.70 32.08 13.57 10.94 24.44 5
Eunotia sp. 13.53 3.40 5.00 1.89 0.51 0.22 5§
Gomphonema sp. 3.%4 S5.96 5.00 5.44 0.74 7.41 3,70 20.76 13.57 2.61 4.44 11, .
Melosira sp. 7.52 9.60 6.01 10.00 3.26 1.16 2.94 .4.94 23.70 3.77 11.78 21.66 4.44 13
Navicula sp. 15.04 14.89 15.00 -1.09 0.87 2.21 18,52  1.89 9.73 23.28 8.89 11
Nitzschia sp. 27.82 3.54 6,38 10.00 2.21 12.35 5.66 5.89 1.31 4.44 10
Synedra acus 0.43 0.37 2

Synedrta ulna 8.27 10.10 13.4¢0 6.%2 2.03 1.47 6.17 1.89 2.5%6 8.97 10

No. of species appeares .
per sanpling date 7 6 11 a 6 6 9 7 B 11 11 11 8
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Table 6. The temporal variation in the relative abundance($) of the spacies of phytoplankton at Wu-Ling station in .
Ta-Chia River.

Date
{'86) {'8a7}
ock. HNov. Dec, Dec. Jan. Feb. Feb., Mar., Apr. ApFE. ‘May Jun. Jdun. Number of times
Taxa 21 12 2 22 12 S 23 20 [ 27 - 18 9 26 appeared
Chlorophyta
Actinastrum hantzsechii 1.57 86.58 75.61 79,43 32.26 13.07 61.22 16.69 26.47 16.67 20,22 11
Characium sp. ) ‘ ; 0.53 ]
Chrysophyta ' ‘
Achnanthes 5p. 2.44 2.84 6.45% 2.61 7.14 0.4% 1.15 2.00 1.12 9
Cocconeis sp. 1.22 4.58 5.10 5.36 0,12 1.72  ©.67 T
Cymbella sp. 10.64 4.41 1.73 0.71 1.61 0.76 6.12 3.57 1,48 4.70 5.07 6,74 12
piatowa sp. 3.15 0.98- l1.02 1.79 52.41 20.05 19.87 19.10 8
Eunotia 8p. 2.13 0.47 3.46 4,88 7.05 1.03 0.40 7
fragilaria sp. : 1.22 S :
Gomphoneina Sp- 14.89 15.75 5.67 3.23 3.49 8.16 33,93 2.10 6.85 5.34 2.25 11
Melosira sp. 64,25 7.32 2.84 19.35 6.34 5.10 %.36 2.84 12,49 25.21 24,72 11
Navicula sp. 29.7% 4.57 3.03 3.66 5.67 11.29 7.84 4,08 39,29 2.84 13,64 5,34 15.73 13
Nitzschlia sp. 29.79 0,16 4.33 1.66 4.84 0.44 3.06 12.98 7.68 5.16 6.74 11
Synedra acus 31.06 0.37 - 0.40 -3
Synedra ulna 12,77 S5.67 ©.87 2.84 20,97 59.0% 3,06 3.57 0.62 4.43 13.34 3.37 12

No. of species appeared :
per sampling date [} 9 6 8 7 8 10 10 8 12 11 13 9



- L9 —

Table 7. Occurrence (number of times appeared) and distribution of phytoplankton in Ta-Chia River
from Oct. 21, 1986 to Jum. 26, 19B7.

Stations
NO. of stations
Te- Yu- Sung- Chung- Ping- Wu- at which the

Taxa Chi Non Mou Hsing Teng Ling specias appeared
Chlorophyta

Actinastrum hantzschii 12 13 12 ) 12 11 6
Characium sp. 1 1 1 1 1 5
Cogelastrum sp. 1 2 P 1 4
Coelastrum sphaericum 2 1 1 3
Scendesmus sp. 12 11 3 3
Staurastrum sp. 13 13 3 3
. Tetraedron sp. 7 7 2
Tetraedron minimum 1 1
Chrysophyta

Achnanthes sp. 2 4 9 6 10 9 6
Cocconeis sp. 2 5 9 5 8 7 6
Cyclotella sp. 9 9 4 1 2 5
Cymbella sp. 3 5 11 7 9 12 6
Diatoma sp. 6 5 5 8 -4
Eunotia sp. _ 1 1 7 6 6 7 6
Fragilaria sp. 3 3 1 3
Gomphonema Sp. 3 11 6 11 11 5
Melosira sp. 2 1 9 B 13 11 6
Navicula sp. 6 10 10 8 11 13 6
Nitzschia sp- 5 8 10 6 10 1l 6
Rhizosolenia sp. 11 12 1 1 4
Surirella sp. 1 1 2
Synedra acus 7 12 4 8 2 3 v
Synedra ulna 6 11 11 10 12 5
Cryptophyta

Cryptomonas sp. 1 % 1 3

Total no. of species .
appeared per station 20 i9 21 17 15 : 14



Table 8.

Sorensen coefficient of community similarity for phytoplankton

community at six stations in Ta-Chia River.

Ping-Teng

Te=-Chi Yu-Non Sung-Mou Chung-Hsing Wu-Ling
Te-Chi -
Yu-Non 0,92 -
Sung-Mou 0.83 0.85 -
Chung-Hsing ] 0.70 0.78 0.89 -
Ping-Teng 0.74 Q.77 | Q.mu 0.94 -
Wu-Ling 0.65 0.79 0.80 0.90

0.90
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Table 9. The temporal variation in the
Ta-Chia River.

Proktozoa
Arcalla sp. 0.55
Ceratium hirundinella 11.71 6.32
ciliata
pifflogia 3p. 0.14
Echinosphaerium sp.
Euglena sp. ,
Feridinium B6.05 92.33
Tintinnidium stratera

Rotifera
fsplanchna sp.
Csllothaca wutabilis
Collotheca pelagica 0.81 ©.09
Conochilus unicornis
Euchlanis sp.
Buchlanis alata 0.14
Keratella cochlearis var.

tecta
Keratella cochlearis var. 0.20 0.30
tecta f. microcantha

Lapadella ovalis’
Monostyla lunaris 0.3%
Notholca sp.
Notholca laurantiae
Polyarthea sp. 0.28 0.09
pPolyarthra trigla
Rotaria sp.
synchaeta sp. 0.14
frichocerca capucinus
Trichncerca similis 0.28 0.42
Trichotria tetractis

ladocera
sosmina longirostris
Chydorus 3p.
plaphanosamna sp.

Copepoda
Cyclopnida p.14
Naupliusg : 0.95 ©0.26

No. of speclaes appearsd
per sampling date 12 7

relative abundance{ ¥} of

97.11
.08

0.02

.10

0.02

9.01
0.01
Q.03

('87)
Jan.

Fel.

97,21 97.44 90.99

0.004

0.002
0.006

0.23

0.13

0,36
0.10

0.02
0.04

0.01

0.01
¢.002
0.0}
0.002
0.02
0.9l

0.10

.01
0.003
p.02

0.002

0.31

0.49
0.07
0

.75
0.07

0.31

0.84
0.25

0.19
Q.07

the specias of zooplankt

0.08

0.28

0.28

93.7¢6
0.22

.13
1.30

0.03
0.08

0.0]
0.07

0.01

0.0%
0.06

0.002
0.006
0.06
0.01
0.02
0.002

0.28

0,03

0.01
0.04
0.01

.01

0.00

on at Ta-Chi statien in

May Jun Jun. Kumber of times
18 9 26 appeared
1
10.55 26.27 192.25 13
0.01 1
0,003 0.01 ]
0.03 0.04 0.0} 1
0.006 ' 1
a8.70 72,97 79.87 13
0.02 0.03 10
0.02 0.0l 4
0.02 0.05 o0.01 9
0.006 0.08 90.03 9
0,06 9.02 0.02 I
.2
0.0z 0.02 1
0.10 0.06 0.} 13
0.01 1
1
¢.01 1
0.003 0.03 g
0.25 U.05 0.04 11
0.01 1
0,11 0.02 il
0.02 0.0l 7
0.02 0.0l 90.03 12
0.01 D0.01 4
0.006 f
0.01 1
4 0.003 0.01 8
0.09 ©0.29 9.2 12
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Table 10,
Ta-Chia Niver.

Pratozeca
Arcella sp.
Astramoehs radiosa
Coratiom hirundinella
piffiugia sp.
Echinosphaarium sp.
Peridinium
Tintinnidium strateca
Vorkivella sp.

Rotifera
hivaraeopeis sp.
Asplanchna sp.
Brachionus diversicornis
Cephalodells aibba
Collotheca mutabilis
Collotheca pelagica
Colurella uncinatka
Conachllus unicornis
Dipleuchlanis propatula
Euchlanis sp.

Keratalla cochlaearis var.

tocta

Keratella cochlearis var.

Lecta £. microcantha
Lecane stichaea
tiepadella ovalis
Lepadella patealla
Monostyla lunaris:
Notholca labis
Bolyarthra sp.
Polyarthra trigla
Pompholyx sulcata
Rotaria sp.
Synchaata ¢p.
Tostudinalla patina £,

triloba
Trichorcerca capucinus
frichocecrca slmilis
Trichottia tatractis

Cladocera
Alena guttata
Bosmina longirostris
Dlaphanosoma sp.
Copepuda
Cynlopoida
Nauplius

Mo, of species appeared
per sanpling date

The temporal variation

.004

.08
007

.15 81.

02
.00d

.02

.33 0.

.24 1.

-~

Q2
004

.34 0,

.05

.09

&l

L)
.28

L6

L]
232

.32
56

.09

Dec. Dec.
2 22
0.005 0.12
1.42 2.26

0.27
98.32 95,34
.04
0.04
0.1
Q.01
G.07 0.19
0.03
0.2%
0.04
0.0 0.55
0.02 0.06
0.01 0,34
0.01
0.0% 0.37
9 15

[= ===

Dog 0ao

L=

.21
.04

W12
.14

.10

213

.06

.26

.02
.02
.03
.93
.02
.09
.02
.02
.06
.03

.03

.02

.07

.01

.28

.32

.12

Tatke

Fab.

23
.13

.02

3

0.
0.0%
1
D.0lL

.04
.11

(=N =)

.29
006

(=N =]

Mar.
20

pr Apr
6 27
66 2

.03

0.003 0.0602 0.003

96,40 97.80 97
0.13 0.13 0.04
0.002
0.006 0.0C4

0.003 0.01
0.004 0.007
0.002 ¢.003
0.05 ©0.007 0.01
0.59 0.09 0.07
g.14 0.13 0.10
0.19 9.08 D0.06
Q.01 0.006
¢.07 0,02 0.01
0.¢4 0,02 0.003
0.005 0.003
G.03 0.04 0.02
16 15 15

May
18

2.002

0.34

0.02

0.008

0.006
¢.03

0.002
0.04

0.13

0.002

0.006

0.004

0.02
0.10

0.006

,41 10,91 14.93 25.11

0.02

.24 88.18 P4.62 73.48

D.004
0.05

0,03

0.21

0.45

.68
0.004

0.04

0.004
0.08

0.G0B

in the relative abundance{%) of the specles of zooplankton at Yu-Non atation in

Number of tilmes
appeared
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Table 11. The tawporal variation in the relative abundancn(%) of the specics of zooplanktun ak Sung-Mou station in

Ta-Chia River.

Pratuzoa
Arcalla sp.
Astramupeha cadinsa
Cerativm hirummdinella
Ciltiata
DifELlugia sp.
Feridiniuvm
Tintinnidiom stratera
Artifera
AiurTaenpsks sp.
Asplanchna ap.
Collothegt mutabiiis
Colurella uncinata
Conachllus unleornis
Buchlanis sp.

Keratella cochlearis var.

tecta

Keratella coghlearis var,

trcka f. micrncantha
Lecane luna
Lepadella acuminata
Lepadella ovalis

Manfraedium eudactylotwn

Monastylae sp,
Monnatyla lunaris
Platylas guardricornia
Palyarihra sp.
Polyarthrsa trigla
lotaria sp,.
Squatinella sp.
Syhchaeta sp.
Testudinnlla patina £.
triioba
Trichocecea capuclnus
frichocerca slinilis
Cladocera
flona affinsg
Chydorus Ap,
Coprpoda
Cyclopnida
Nauplius

No. of species apprared
per sampling date

(*86)

Qck, Hov, Dec. Dec.

21 12 2 22

.01 .13 42.86
.00l

2.06  2.04 .14

0.006

.01 0.08 0.904
97,56 87.09 9R.6G4 AZ.B6
t.ué 94.01

.10
0.002 0,002

D.002
0.10
n.085 0.007 0.901
p.0gl 0.001

G.03 @¢,04 ©.003

9.003
0.03 0.0}
0.03% U.001
n,0g2 0,002
0.60% 0.23
g.0u2
.10
0.05 ©0.01
9.001
0.006G ©.00% 0.01
n,001 ¢.02 11.29

0.03 0.04 0.001

{'87)

Jan .,

85,11

T.45

Date

reh., Feb. Mar. Apr.
5 231 20 [

iR.089 10.24

14.44 73.23 6L.00 1.82 10.12 34.84 54.07
13.11 %.51 36.10 98.04 69.88 62.20 35.137

5.51

13.33  %.51 2,91

May Jun. Number of times
18 9 appeared
1.32 4
3
3
1
11
12
2
1
3
1
1
1
3
2
3
1
. 2
0.33 5.29% 4,
2
1
H.66 5.29 K]
. L
1
2
. k]
0.133 2
3
k]
1
0,33 L]
1
1
3
3
7 4



Table 12. The temporal variation
at Chung-Hsing station
('86)
Oct.
Taxa 21
Protozoa
Astramoeba radiosa
Ceratium hirundinella 1,74
Difflugla sp.
Echinosphaerium sp.
Peridinium 89.54
Rotifera
Cephalodella gibba 0.6l
Euchlanis sp.
Keratella cochlearis var.
tacta
Lepadella patella
Monostyla lunaris
Polyarthra sp. 1.13
Rotaria sp. 1.74
Trichocerca capucinus
Trichocerca similis 4,62
Copepoda
Nauplius 0.61

..__—_.—____.__..—..__-._.-_.-_..-....-.-—.-..--..—-

No. of species appeared
per sampling date . 7

in the relative abundance(%) of the species of zooplankton

in Ta-Chia River.

Date
('87)
Nov. Dec. Dec. Jan. Feb.
12 2 22 12 5
2.36
0.18 0.57 1.0%5

7.50 0.18 5.26 2.05 2.36

Feb. Mar.
23 20
2.66 0.2}
0.07
7.20 2.19
0.07

65.23 99.27 94.74 96.77 94.24 89.45 97.18

4.55
106.68
7.50
0.31
0.31
1.59 0.18
2.96 0.18
7 5 2 5 4

0.69
0.13
0.07
0.07
4 8

Number of times
appeared

. b - =

ol ol )

O e

——
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Table L13.
Ta-Chia River.

Protuozoa
Arcella sp.
Astramoeba radiosa
Ceratium hirundinella
Bi€flugia sp.
Peridinium
Rotifera
Brachionus urceolaris
Ccephalodella gibba
Enchlanis sp.
Keratella cochlearis var.
tecta f., microcantha
lecane flarilis
tecane stichaea
Lapadella ovalis
Lapadells patella
Mongstyla lunaris
Rotaria sp.
Synchaeta sp.
frichocerca capucinus
Trichocerca similis

190.00

. e,
L2 2

13.98 65.00

The temporal variation in the relative abundance(®) of the species of

Mar.
2} 20

6.52

(5.9 47.80

No. of species appeared .
per sanpling date

7.53 15.00
35.48
35.548
7.53
5 2

{('87}
Dec. Jaun. Feb,
22 12 5
11,64
3.00
36.91 G.06
60,09 74,24
6.06
1aon., 00
1 3 4

G6.12
9,115 45,60 93,88 90.09 16.56

zooplankton at Ping-Teng

Ak, Moy Jun,  Jun.,
27 18 9 26
3.01 2.42
9.91 70.94 2.65 B8.09
92.05 04.54
0.85
0.23
2,19
0.85
0.23
0.13 -
© 5,25 0.85 2.42
4.06 0.49 ’
0.36 :
.85
2 5 - 9 1

station in

Nunber of Limes

appsared

—r

e L L e
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Tabla 14, The temporal variation

Ta-Chia River.

in the

relative abundance(%) of theo species of zooplankton at Wu-Ling station in

Dec. Dec. Jan. Feb. Feb. Mar. Apr., Apr.

2 22 12 5 23 20

Protozoa
Arcalla sp.
Astramoeba radiocsa
Ceratium hirundinella
DiEEflugia sp.
Pevidinium

Rotifera
Cephalodella gibba
Euchlanis sp.
Lepadella ovalis
HWonostyla sp.
Monostyla lunaris
Rotaria sp.
Trichocerca similis

Cladnrera
Bosmina longirostris

No. of specles app~"r-1
per sampling date

65.8B5%

17.07

17.07

15.65% 68,07 2.75

15.52 15.39 42.6% 12.26 57.77

..__.__..._.._....._....___.‘.._...._._...._..__....____._._..__._._.._._.._.____

0.21
¢.13

May

56,60

100.00 84,48 80.77 36.26 18.87 38,51 100.00 99.53 27.27

2.05
2.05
2,05

7.92
2.05

1.15
11.20
B2.8%

Number of times
appeared



Table 1i5. Oceurrence{number of times appeared) and distribution of zooplankton in Ta-Chia River
from Oct. 21, 1986 to Jun. 26,1987,

Stations
No. of stations
Te- Yu-— Sung~ Chung- Ping- Wa— at whichn the
Taxa Chi Non Mou Hsing Teng Ling species appeared

*

Protozoca

Arcella sp. 1 1
Astramoeba radiosa 2
Ceratium hirundinella L 3

1t
b

3

Ciliata 1
Difflugia sp. S 11 1

T

1

3

L
(e o)

Echinosphasrium sp.
Suglena s3.
peridinivm 3Sp. 1
Tintinnidium st{ratera 10 6 2
vorticella sp. 1
Rotifera
Anuraeansis sp.
Asplancina sp. [}
Bracnionus diversicornis
srachionus urcaolaris
Cephalodella zibba
~pllotheca mutabilis 3
Collotheca pelagica 9
Zolurella uncinata
Conoechilus uwnicornis 7
Dipleuchlanis propatula
suchlanis sp.
tucnlanis alata 2
Xeratella cochlearis var.
racta
Kerate’
tacia
Lecane
Lecans
Lecane is 13
Lacane stichaea L - 1
Lepadella acuminata
Lepadella ovalis 1
Lepadelila patella
Manfredium sudactyloTum
Monpstyla sp.
Monpstyla lunaris
Nothoica sp.
Notholca 1abis 2
Notholca .aurentiae
rlatyias gquardricornis
Poiyarthra 3p. 2
Polyarthra trigla i1
Pompnolyx sulcata
Rotaria sp. 1
zguatinella sp.
Synchaegta sg. 21 L
Testudinella patina I.
triloba
Trichogerad capusinus T
Trichocerza similis H
Trignotria tetragtis 4
Zladocera
hlona affins A
2lona guttata i
tgsmina longizostris
Chydorus $p.
Draphanosoma sSp.
Coperoda
Cyclapoida
nauplius B i L i
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Table 16.

Sorensen coefficient of community similarity for zooplankton
community at six stations in Ta-Chia River.

plankton or zooplankton and the environmental factors

Te-Chi Yu-Non Sung-Mou Chung-Hsing Ping-Teng Wu-Ling
Te-Chi -
Yu—-Non 0.72 -
Sung-Mou 0.69%9 0.68 -
Chung-Hsing 0.52 0.57 0.50 -
Ping-Teng 0.49 0.57 0.51 0.79 -
Wu-Ling 0.45 Q.47 0.48 0.71 0.71 -
Table t7. The correlation between the abundance of phyto-

in upper

Ta-Chia River. The data of all stations and sampling dates
are used for the analysis.

Correlation coefficient{r}

Variable phytoplankton zooplankton
Phytopiankton

abundance 0.305"*"
Temperature 0.394*** 0.321**
Dissolved oxygen -0.076 —0.d54"""
pH 0.386%** -0.039
Conductivity -0.166 O.410%*"
Hardness -0.098 -0.015
Caicium -0.132 0.023
Alkalinity -3.156 0.271"
CoD 0.037 g.496%**
Suspended solid 9.182 o.530"*"
Turbidity ¢.352" 0.55z""*
Ammonia-N 0.207 g.817*+*
Nitrite-N Q.299" 0.586"*"
Nitrate-N -0.024 0.1786
grthophosphatce-P 0.179 Q.9902**"
Total phosphorus 0.001 0.274"
Sulfide -0.142 0.127
3iiica -0.037 0.258"
Chlorophyll a -0.029 Q.426"%*

*p ¢ 0.05: **"P < 0.901;
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mabie 18. The correlation between the spatial variation of
abundance of phytoplankton or zooplankton and the environmental

factors for & stationsi{sample size=6)

in upper Ta~Chia River.

The values of abundance of phytoplankton or zoopliankton, and of
environmental factors are based on tiie average over whole study
period for each station.

Correlation coefficient(r)

Variable ‘phytoplankton zooplankton
Phytoplankton

apundance 0.111
Temperature 0.809 0.111
Dissolved oxygen -0.455%5 -0.599
pH J.863*% -9 . 207
Conductivity -0.586 0.456
Hardness ~3.137 0.725
Caicium 0.044 0.661
Alkalinity ~3.634 0.053
con ~-0.045% 0.760
Suspended Soiid 0.219 0.3827 "
Turbidity ¢.104 G.996%**
Ammonia—N 0.38zZ g.349%
Nitricte-N 0.515 0.809
Nitrace-N -3.082 Q0.132
Qrihophosphate~? 0.02%2 0,974 *
Tot.al phosphorus ~-0.2190 0.112
Sulfide -3.517 -g.101
Silica 9.127 3.314*
Chlorophyll a -3.304 0.738

*p < 9.05; **p £ Q.01



Table 19. The correlation between the temporal variation of
abundance of phytoplankton or zooplankton and the environmen-

tal factors for 13 sampling dates in upper Ta—Chia River.

The

values of abundance of phytoplankton and zooplankton ,and of
environmental factors are based on the average of 5 stations

for each sampling date.
Correlation coefficient(r)
Variable phvtoplankton zooplankton
Phytoplankton
abundance 0.048
Temperature D.4138 0.460
Dissoclived oxygen 0.138 -0.127
pH 0.634% 0.139
Conductivity -0.275 0.683"
Hardness -0.103 -0.141
Calcium -0.424 -9.053
Alkalinicy -3.453 “Q.543"
COD -3.309 0,600
Suspended solid -0.693** 0.213
Turbidity -0.011 0,357~
Ammonia-—N -3.322 0.538
Nitrite-N g.132 0.437
Nitrate-N 0.206 0.539
Orthophosphate-F -¢.138 O.825%*™
Total phosphorus -3.064 Q.863%"*
Sulfide -0.422 J.6815%
Silica -0.084 -3.182
Chlorophyll a -0.31¢ J.8zg™>~

£p ¢ 0.05; **P

]A.
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Appendix 1. The temporal and spatial vakiation in the species diversity

of phytoplankton in Ta~Chia River. SN: Species number; DIL:
piversity index, D.

Stations
Te- fu- _ Sung- Chung- Ping- Wy
Date Parameter Chi Non Mou Hsing Teng Ling
138¢
Oct. 21 SN 8 9 10 8 7 6
DI 2,01 0.63 1.93 2.48 2.54 2.29
Nov, 12 SN 4 19 11 10 6 9
pI 1.36 1.84 2.78 1.79 1.72 1.77
bec 2 SN 4 4 9 8 11 6
DI 0.85 0.81 1.36 2.52 2.36 0.86
Dec. 22 SN 5 5 13 12 8 8
DI 1.18 1.71 2.41 2.76 2.58 1.43
1987
Jan. 12 SN 9 i0 11 10 6 7
DI 2.19 2.79 2.85 2.41 1.08 1.22
Feb. 5 SN 9 10 11 11 - 6 8
DI 2.15 2.17 2.30 3.13 0.43 2.54
Feb., 23 SN 11 12 10 1¢ 9 10
DI 1.32 1.55 2.60 2.51 1.17 2.04
Mar. 20 SN 7 13 11 13 7 10
DI 1.64 2.16 2.82 3.13 2.07 2.13
Apr. 6 SN 7 9 8 8 8
DI 1.09 2.46 2.74 2.29 2.23
Apr. 27 SN 10 11 10 11 12
DI 1.05 2.07 1.67 2.84 2.20
May 18 SN 9 13 12 13 I
DI 1.75 2.09 .01 2.98 2.93
Jun 9 SN 14 14 il il 13
DI 1.54 2.38 2.66 2.52 2.94
Jun. 26 SN 9 11 8 9
DI 1.49 1.23 2.16 2.73
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Appendix 2. The temporal and spatial variatioa in the species number of
the groups of phytoplankton in Ta-Chia River.

Stations
Te- Yu- Sung- Chung- Ping- Wu-
Date Taxa Chi Non Mou Hsing Teng Ling
1986

Oct. 21 Chlorophyta 5. . 4 3 2 1 0
: Chrysophyta 3 5 6 6 6 6
Cryptophyta 0 0 1 0 0 0

Nov. 12 Chlorophyta 3 4 4 1 1 1
Chrysophyta 1 6 7 9 5 8
Cryptophyta o 0 ] 0 ¢ g

Dec, 2 Chlorophyta 2 2 3 1 1 1
Chrysophyta 2 2 6 7 i0 5
Cryptophyta Q ] 0 0 0 0

Dec. 22 Chlorophyta 3 2 1 2 1 1
Chrysophyta 2 3 12 16 7 7
Cryptophyta 0 0 0 0 0 ¢

1987

Jan. 12 Chlorophyta 4 3 1 1 1 1
Chrysophyta 5 7 10 9 5 6
Cryptophyta 0 0 0 t] 0 ¢

Feb., 5 Chloxophyta 3 3 1 1 1 1
Chrysophyta 6 7 10 1¢ 5 )
Cryptophyta 0 0 i\ 0 1 7]

Feb. 23 Chloxrophyta 4 4 1 1 1 1
Chrysophyta 7 4 9 9 8 9
Cryptophyta 0 0 Q 0 0 G

Mar. 20 Chlorophyta 4 5 1 2 1 1
Chrysophyta 3 8 10 11 6 9
Cryptophyta 0 0 @ 0 0 4

Apr. 6 Chlorophyta 4 4 1 1 0
Chrysophyta 3 4 7 7 8
Cryptophyta 0 1 ¢ 0 0

Apr. 27 Chlorophyta 4 4 1 1 1
Chrysophyta 9 6 9 10 1L
Cryptophyta 0 1 0 0 1]

May 18 Chlorophyta 4 5 2 i 1
Chrysophyta 5 7 10 12 10
Cryptophyta 0 1 0 0 0

Jun. 9 Chlorophyta 4 4 1 i 2
Chrysophyta 9 9 10 10 11
Cryptophyta 1 1 0 0 v

Jun. 26 Chlorophyta 4 4 2 1
Chrysophyta 5 G 6 8
Crxyptophyta 0 1 7] Y



Appendix 3.

bate

1386

Oct. 21
Nov. 12
Dec. 2
pec. 22
1987

Jan. 12
Feb. 5
Feb, 23
Mar. 20
Apr. 6
Apr., 27
May. i8
Jun., 9
Jun. 26

groups of phytoplankton in Ta-Chia River.

Chlorophyta
Chrysophyta
Cryptophyta
Total

Chlorophyta
Chrysophyta
Cryptophyta
Total

Chlorophyta
Chrysophyta
Cryptephyta
Total

Chlorophyta
Chrysophyta
Cryptophyta
Total

Chlorophyta
Chrysophyta
Cryptophyta
Total

Chlorophyta
Chrysophyta
Cryptophyta
Total

Chlorophyta
Chrysophyta
Cryptophyta
Total

Chlorophyta
Chrysophyta
Cryptophyta
Total

Chlorophyta
Chrysophyta
Cryptophyta
Total

Chlorophyta
Chrysophyta
Cryptophyta
Total

Chlorophyta
Chrysophyta
Cryptophyta
Total

Chlorophyta
Chrysoephyta
Cryptophyta
Total

Chlorophyta
Chrysophyta
Cryptophyta
Total

38585.7

T1347.5
47395.1
0.0
124742.86
36647.6
47042.7
0.9
83690,
B4571.
24314,
0.
108885.
49331,
45633.
0.
94966.4
154342.5
33476.1
0.0
187818.6
20808¢0.4
37704.7
0.0
245785.1
71G04.7
18849.3
0.0
89854.0
52857.9
9866.7
1233.3
63957.0
41586.8
6519.1
0.0
48699.9

ol S SR =R L

106342.9%
4228.6
Q.6
110571.5
73119.0
20438.2
0.0
93557.2
17442.9
528.8
6.0
17971.5
50566.7.
271323.3
0.0
77700.0 -

13290.4
45633.2
0.0
58923.6
35361.7
37352.3
8.0
72714.0
244375.6
32595.2
0.0
276970.8
94261.7
71530.3
0.0
165792.0
91618.9
56557.0
25723.1
173899.6
103071.0
28719.0
1938.1
133728.1
49861.8
18147.6
1938.1.
69947.5
51447.5
18500.0
36295.1
106242.6
137075.8
16385.7
352.4
153813.1
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Stations

- Sung-
Mou

22904.8
272390.1
704.8
295999.7
44407.6
47219.2
6.0
91626.8

58338.1

G.0
0.6
64680.9
21847.%6
28014.6
g.9
49862.2

19557.1

44125.7

0.0
63662.8
14447.6

8633.5

G.0
23081.1
3523.8
15504.9
0.0
19028.7
7928.6
42109.6

0.0

50038, 2
1057.1
0.0

0.0
5285.8
23433.3
9690.5

0.6

33123.8
2642.9
177840.2

0.0

B0483.1
19028.5
24314.3

0.0
43342.8

15762.0
8.0
86685.8
3523.8
5638.1
Q.0
9162.0
7928.6
12157.2
0.0
20085.8

5638.1
7223.8
¢.96
12861.9
704.8
24842.8
g.0
25547.6
17971.4
230806.9
9.0
41052.3
5638.1
32242.8
8.0
37880.9

31714.2
g.0
34885.6
21847.¢6
19557.2
0.0
4§1404.8
1409.5
2114.4
0.9
3523.9

i3214.3
2995.3

0.0
16209.6
57437.9
3347.7

0.0
60785.6
19733.3
4228.8

9.0
23962.1
8104.7
6166.7

0.0
14271.4
2290.5
2466 .8

0.¢
4753.3
14909.5
7928.7

0.9

9338.2
20261.9
418528.6

6.0
68790.5
32771.3
47747.6

0.0
80518.9

4952.4

3876.3

0.0

7928.7

The temporal and spatial variation in the abundance{No./L) of the

110119.0
ag.o0
111880.9
35238.1
5461.9
0.0
40700.0
16923.8
.3523.9
0.0
14447.7

19733.3
5109.6
0.0
29842.9
3523.8
7400.1
0.0
10923.9
21142.8
140599.7
0.0
161742.5
10571 .4
6695.4
0.0
17266.8
- 8.0
9866.8
9.0
9866.8
23785.7
118752.3
0.0
142538.
40699.
113060.
9.
153759.
22728.
1093060¢.
0.0
132088.7
3Ll 4
12509.5
6.0
15680.9

AW OWo



Appendix 4.  The temporal and spatial variation in the relative abundances(%)
of the groups of phytoplankton in Ta-Chia River.

Stations
Ta- Yu- Sunyg- chung- Ping- Wu-
Date Taxa Chi Non Mou Hsing Tang Ling

Oct. 21 Chlorophyta 76.82% - 96.176 7.738 37.931 3.068 0.000
Chrysophyta 23.171 3.824 92.024 62.063 96.992 100.000
Cryptophyta 0.000 0.000 0.238 0.000 0.000 0.600

Nor. 12 Chloxophyta 96.078 78.154  48.466  12.602 9.091 1.575
Chrysopbyta - 3.922 21.B46 51.534 87.398 90.909 98.425
Cryptaphytd 6.900 ¢.000 0.000 8.009 0.000 0.000

Dec. 2 Chidrophyta 98,291  97.05% 90.1%4 38.461 52.766 86.580
Ehyyaaphyta 1.70% 2.941 9.806 61.539 47.234  13.420
Cryplophyts 8.008 0.000 0,000 6.000 0.000 0.070

Dec. 22 Chlovophyta 91.7B1  65.079 - 43.816 39.474 39.998  75.609

Chiysophyta $.21%  34.92% 56,184  60.526 66.002 24.391

] Cryptophyta 4.0G9 0.000 0.000 0.600 0.94a0 0.000

198

Jan. 12 Chloxophyta 62,006 22.555 30.71& 43.836 81.521  79.432

chrygophyta  37.994 77,445  69.299  56.164  18.479  20.568

Crigtﬂphyta 0.000 §.000 €.000 9.000 6.060 0.000

chigrophwta 43.798  4B.63F  62.595 2.759 94,493  32.258

Chrysophyta 56.218  51.389 37.465  97.241 5.507  67.742

Cryptophiyta 8.000 0.000 0.000 0.000 9.000 8.000

Feb. 23 chlo¥ophyta 7%.670 88.232 18,518 43.777 82.352 13.072
Chrybophyta 22.330 11,768 81,482 56.223 17.648  86.928
Cryptophyta 0,000 9.004a 0.000 0.000 0.000 0.600

Mar. 20 Chlogophyta 31.948  56.855  19.843 14.884 56.790  61.224
Chrysophyta 48.052 43.145 B4.15% 85.116 43.210 33.776
Cryptephyta #1.000 9.004g ©.000 0.000 0.0006 0.000

Fab. 5

Apr. 6 Chlorophyta 82,175  52.585  19.999 48.147 0.000
Chrysophyta 17,834  32.523  80.001 51.853 100.000
Cryptophyta 0,000 1a.792 9.000 0.000 0.000

Apr. 27 Chlorophyta 84.853 77,075  706.745 15.094 16,687
Chrystphyta 15.341  21.476  29.255 84.906 83.313

. Cryptephyta 0.0040 1.419 0.060 0.000 0.000

May 18 Chlorophyta 79.022 71.285 3.284 29.455  26.470
Chrysephyta 20.978 25.945  96.716 70.545  75.530
Cryptephyta 0.00¢ = 2.771 0.000 0.600 0.000

Jun. 9 Chlorophyta B2.645 48.425 43.902 40.700 17.207
Chrysophyta 15.427 17.413 56.098 59,300 82.793

: Cryptophyta 1.928  34.162 6.000 0.000 0.000

Jun. 26 Chlerophyta B6.447 89.118 51.111 20.225
Chrysophyta 13.553  10.653 48.889  79.775
Cryptophyta 0.900 0.229 0.G600 0.000

e e et e e . e . - 4 T T T o e ke = A4 8 e e o RS S e
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Appendix 5. The temporal and spatial variation in the species diversity of

zooplankton in Ta-Chia River. SH: Species number; DI: Diversity
index, D. : '

Stations
Te- Yu- Sung~ Chung- Ping- Wu-
Date Parameter Chi Nen Mou Hsing Teng Ling
1986
oct. 21 SN 12 15 18 7 1 k]
bl 9.89 g.53 0.19 0.71 9 1.39
Nov. 12 SN 7 17 25 7 5 3
131 6.47 1.14 0.24 1.76 2,02 1.27
Dec. 2 SN 11 9 12 G) 2 1.
DI 0.18 0.14 p.12 0.08 0.93 g
Dec. 22 SN 14 15 3 2 | 2
DI 0.24 - B.39 1.45 0.30 0 Q.62
1987
Jan, 12 SN 15 22 3 5 3 3
DI 0.22 G.55 0.76 0.25 1.12 0.85
Feb. 5 SN 14 15 4 4 4 3
Bl 0.68 0.52 1.81 0.40 1.20 1.48
Feb. 23 SN 12 19 5 4 4 3
DI 0.48 0.68 1.36 "0.61 1.4% 1.20
Mar. 20 SN 13 16 3 8 3 4
DI 0.34 0.29 1.11 0.22 1.28 1,19
Apr. 6 SN 16 15 3 2 1
DI 0.20 0.19 0.15 0.33 0
Apr. 27 SN 11 15 2 2 5
DI 0.23 g.21 0.47 0.47 .05
May 18 SN 17 17 7 5 7
bl .57 0.60 1.17 1.34 1.73
Jun, 9 SN 19 13 4 9 6
DI 6.92 .66 1.46 8.58 6.93
Jun. 26 SN 17 15 7 4
BL 0.80 0.9% 0.93 1.27
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Appendix 6. The temporal and spatial variation in the species number
of the groups of zooplankton in Ta-Chia River.

Stations

Te- Yu- Sung- Chung- Ping- Wu-
Date Taxa Chi Non Mou Hsing Teng Ling

Oct. 21 Protozoa
Rotifera
Crustacea
Nov, 12 Protozoa
Rotifera
Crustacea
Dec. 2 Protozoa
Rotifera
Crustacea
Dec. 22 Protozoa
Rotifera
Crustacea
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1987

Jan, 12 Protozoa
Rotifera 1
Crustacea

Feb. 5 Protozoa
Rotifera
Crustacea

Feb. 23 Protozoa
Rotifera
Crustacea

Mar. 20 Protozoa
Rotifera
Crustacea

Apr. 6 Protozoa
Rotifera 1

: Crustacea

Apr. 27 Protozoa
Rotifera
Crustacea

May 18 Protozoa
Rotifera
Crustacea

Jun. 9 Protozoa
Rotifera
Crustacea

Jun. 26 Protozoa
Rotifera 1
Crustacea
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Appendix 7. The temporal and spatial variation in the abundance(No./L) of the
groups of zooplankion in Ta-Chia River.

Stations
&
Te- S Yu- Sung- Chung- Ping- Wu-
Date Taxa Chi Non Mon Hsing Teng Ling
____________________________________________ N —
1886
ct. 21 Protozoa 629.3 23460.5 2153866.6 104.,7 0.0 3.4
Rotifera 16,1 432.5 6773.4 9.3 2.0 0.0
Crustacea 7.1 215.1 533.3 0.7 0.0 0.0
Total 652.5 24128,1 2161173.3 114.7 2.0 3.4
Nov. 12 Protozoz 1040.9 1808.1 2929946.5 32.0 2.0 2.7
Rotifera 11.5 67.6 14639.4 12.0 7.3 1.4
Crustacea 2.7 41.8 4746.7 0.0 0.0 0.0
Total 1055.1 1917.5 2949332.7 44.0 9.3 4.1
Dec. 2 Protozoa 10635.6 19704.9 375749.3 382.7 2.0 0.7
’ Rotifera 18.7 42,7 501.2 1.4 0.0 0.0
Crustacea 4.5 8.9 330.6 0.0 0.0 0.0
Total 10659.8 19756.5 376581.1 384.1 2.0 0.7
Dec. 22 Protozoa 31003.3 5185.1 24.0 76.0 0.0 11.6
Rotifera 275.4 86.0 4.0 0.0 0.4 6.0
Crustacea 42.0 20.0 0.0 0.0 0.0 0.0
Total 31320.7 5291.1 23.0 76.0 0.4 11.6
1987
Jan. 12 Protozoa 40394.0 4546.0 g.4 228.0 23.3 17.5
Rotifera 608.0 81.5 0.7 1.4 0.0 0.7
Crustacea 38.7 17.3 0.0 c.0 G.0 G.0
Total 41060.7 4644.8 9.4 229.4 23.3 18.2
Faby, 0§ Protozoa 1025.3 3907.9 3.9 38.2 6.2 11.1
Rotifera 32.1 35.4 0.6 0.0 0.4 0.0
Crustacea 15.3 18.90 0.0 0.0 0.4 0.0
Total 1072.7 3981.53 4.5 38.2 6.6 i1.1
Feb. 23 Protozoa 2573.4 9667.3 11.3 100.7 27.4 10.6
Rotifera 64.0 521.9 1.4 0.7 0.0 0.0
Crustacea 1.3 36.0 0.0 0.0 0.0 0.¢
Total 2638.7 10225.2 i2.7 101.4 27.4 10.6
Mar. 20 Protozoa 8780.4 55843.6 23.4 969.14 30.7 72.7
Rotifera 147.6 593.0 0.7 2.7 g.0 0.0
Crustacea 3.6 40.9 0.0 0.0 0.0 0.0
Total 8931.6 56477.5 24.1 972.1 30.7 72.7
Apr. 6 rotozoa 26268.0 82768.9 510.6 32.7 4.7
Rotifera 48.0 287.3 0.7 3.0 c.0
Crustacea 75.5 54,2 0.0 0.0 0.0
Total 26391.5 83110.4 511.3 32.7 4.7
Apr. 27 Protozoa 20008.9 133857.7 32.6 33.3 1548.6
Rotifera 19.6 346.6 0.0 0.0 1.3
Crustacea . 3.6 35.7 0.0 c.0 0.7
Total 20032.1 134240.0 32.6 33.3 1550.6
May 18 Protozoa 20432.0 43051.6 268.5 28.0 28.6
Raotifera 121.2 214.3 4.5 4.0 5.5
Crustacea 21.3 21.4 ¢.0 Q.0 0.0
Total 20574.5 43287.3 273.0 32.0 34.1
Jun. 9 Protozoa 5658.1 46283.6 22.0 542.,1 108.0
Rotifera 25.9 103.2 2.6 12.7 5.4
Crustacea 20.7 103.2 0.0 0.0 0.0
Total 6704.7 46490.0 24.6 554.8 113.4
Jun. 26 Protozoa 7426.7 112635.5 78.7 36.7
Rotifera 45.4 1111.0 4.1 3.3
Crustacea 17.3 475.5 0.0 0.0
Total 7489.4 114222.0 82.8 40.0
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Appendix 8. The temporal and spatial variation in the relative abundances({%)
* of the groups of zooplankton in Ta-Chia River

Stations
Te- Yu- Sung- Chung- Ping- Wu-—
Date Taxa Chi Non Mou Hsing Teng Ling

1986 )

Oct. 21 Protozoa 96,445 97.233 99.661 91.282 0.000 160.060
Rotifera 2.4638 1.876 0.312 8.108 100.000 0.000
Crustacea 1.088 g.891 0.024 0.610 0.000 0.000

Nov. 12 Protozoa 98.654 94.295 99_.332 72,727 21,505 65.854
Rotifera 1.089 3.525 0.492 27,273 78.495 34,1406
Crustacea 0.256 2.180 - 0.169 0.000 0.000 0.000

Dec. 2 Protozoa 99773 99.737 93.779 99.635 100,000 100.000
Rotifera 0.184 6.215 0.132 0.610 0.000 0.000
Crustacea 0.042 0.045 0.087 0.000 0.000 0.000

Dec. 22 Protozoa 98.287 98.073 85.714 100.000 0.000 100,000
Rotifera 0.380 1.54¢9 14.286 ¢.006 100.000 0.000
Crustacea 0.134 0.378 0.000 0.000 0.000 0.000

1987

Jan. 12 Protozoa 98.376 97.872 82.553 99,390 100.000 96.154
Rotifera 1.481 1.753 7.447 0.610 0.000 3.845
Crustacea 0.134 0.452 0.000 0.000 0.000 0.000

Feb. 5 Protozoa 95.582 98.157 86.666 100.000 93.939 100.000
Rotifera 2.922 1.392 13.333 8.000 6.061 0.000
Crustacea 1.426 0.452 0.000 Q.000 ¢.000 0.000

Feb. 23 Protozoa 97.525 94 .545 88.976 99.310 100.000 100.000
Rotifera 2.425 5.106 11.024 0.690 0.000 0.000
Crustacea 0.049 0.352 0.000 0.000 0.000 0.000

Mar. 20 Protozoa 98.307 $8.879 97,096 100.000 100.000 100.000
Rotifera 1.651 1.051 2.905% 0.000 0.000 0.000
Crustacea 0.040 0.072 0.000 0.000 0.000 0.000

Apr. 6 Protozoa 99.532 99,589 99,863 100.000 100.000
rotifera 0.183 0,344 0.137 4.000 0.000
Crustacea 0.286 0,065 0.000 0.000 0.000

Apr. 27 Protozoa 99,884 99.715 100.000 100.000 99.871
Rotifera 0.097 0.258 0.000 0.000 0.084
Crustacea 0.017 0.026 0.000 0.000 0.045

May 18 Protozoa 99,306 99.455 98,352 87.500 83.871
Rotifera ¢.588 0.493 1.649 12.500 16.13¢0
Crustacea 0.103 8.049 6.000 0.000 0.000

Jun. 9 Protozoca 99.304 99.557 89.431 97.711 95,237
Rotifera 0.384 0.222 10,570 2.288 4.762
Crustacea 0.308 0.222 0.000 0.000 0.000

Jun. 26 Protozoa 99_.163 98.611 95.048 g1.750
Rotifera 0.605 0.970 4.9550 8.250
Crustacea 0.231 0.417 0.000 Q.000
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Appendix 9. The temporal and spatial variation in the abundance({No./L)
of Peridinium sp. in Ta-Chia River

Stations
Te- Yu- sSung- Chung- Ping- wWu-

Date Chi Non Mou Hsing Teng Ling

1986
oct. 21 548.4 22232.9 210848B0.0 102.7 0.0 0.7
Nov. 12 - 974.2 1567.1 2863360.0 28.7 0.7 0.0
Dec., 2 10416.0 19424.0 371440.0 381.3 0.7 0.7
Dec. 22 30448.0 5044.7 12.0 72.0 0.0 9.8

1987

Jdan. 12 40010.0 4325.3 0.7 222.0 14.0 14.7
Tah, 5 a76.0 3717.3 0.6 36.0 4.9 4.4
feb. 23 2475.5 9306.7 0.7 eC.7 2.7 2.0
Mar. 20 8374.2 54445.3 8.7 44,7 14.0 28.0
Apr. 6 25794.0 81282.7 501.3 30.7 4.7
Apr. 27 19400.0 130533.3 29.3 30.0 1543.3
May 18 18250.0 38170.7 169.8 5.3 9.3
Jun. 9 4892.7 39338.7 8.7 510.7 94.0
Jun. 26 5982.0 83933.3 70.0 26.7
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