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Abstract

This study was conducted at the Aoku coastal wetland, Chia-yi County, Taiwan to determine the
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seasonal and environmental effects on the planktonic communities. Plankton samples were collected
seasonally at 14 sampling stations, 1995-1996. Phytoplankton were primarily influenced by seasons;
they were abundant in spring and winter. The diatoms Nitzschia closterium, Chaetoceros lorenzianum,
and Pleurosigma intermedium were the most dominant species at all sampling stations. Zooplankton
were also primarily influenced by seasons; they were abundant in spring with particular abundance of
Epistylis coronata in ponds and ditches. Copepod larvae were common and their species compositions
varied among sampling stations and more obviously among seasons. Seasonal variations in temperature
and precipitation, resulting in severe salinity fluctuation among sampling stations, were found to be the
most important environmental factors affecting the planktonic communities. The dissolved oxygen

contents and pH were influenced by the abundance and the species composition of plankton.
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Fig. 1. Sampling stations (A-N) for planktons at the Aoku coastal wetland.
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Table 1. Shannon's diversity (H") and evenness (€) indices and species number (N) of plankton at the
sampling stations of the Aoku wetland in 1995-1996

Spr. Sum. Aut. Win.
Stations
H' e N H e N H e N H e N

A 3.051 0845 37 1992 0.592 29 2.202 0.684 25 0.449 0.175 13
B - - - 0.219 0.081 15 1581 0.659 11 1.255 0489 13
C 1554 0560 16 2213 0.716 22 1.755 0.586 20 1.215 0.489 12
D 2031 0690 19 2161 0.721 20 1.237 0.413 20 1.328 0.490 15
E 1245 0460 15 1.945 0.661 19 1.862 0.621 20 0.997 0.352 17
F 1875 0754 12 2056 0639 25 - - - 1.282 0.500 13
G 0481 0.163 19 1.884 0.572 27 2.356 0.800 19 2531 0.860 19
H 0.642 0.309 8 1341 0523 13 1.377 0.508 15 1.938 0.808 11
I 0462 0175 14 2284 0719 24 0.745 0241 22 0.777 0.269 18
J 2190 0.758 18 1.445 0.468 22 1.418 0.524 15 0.978 0.361 15
K 2470 0.777 24 0.728 0.216 29 2.079 0.734 17 1.611 0.672 11
L 2141 0811 14 1.692 0.681 12 1.215 0.474 13 1.027 0.371 16
M 1.105 0.390 17 2118 0.696 21 1.876 0.782 11 0.145 0.061 11
N 2026 0701 18 2104 0.728 18 1576 0.717 9 1.384 0577 11
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Table 2. The species composition and density of planktonic taxa collected from the Aoku wetland

Number of
. o Number of o
Species No. Scientific names individuals
samples .
(2 ind./10I)
Phytoplankton

1 Achnanthes angustata Grev. 19 8756
2 Amphiprora alata (Ehr.) Kitz. 23 1179
3 Amphora sp. 2 225
4 Bacillaria paradoxa Gmelin 24 106537
5 Biddulphia regia (M. Schultz.) Ostenfeld 3 59
6 Catacombas sp. 5 331
7 Chaetoceros lauderi Ralfs. 5 12300
8 Chaetoceros |orenzianum Grunow 34 269677
9 Chaetoceros pendulum Karsten 1 10
10 Coscinodiscus sp. 10 1351
11 Cyclotella sp. 4 210
12 Fragilaria oceanica Cleve 1 10
13 Gyrosigma sp. 20 2839
14 Gyrosigma kuetzingii (Grun.) Cl. 1 90
15 Licmophora sp. #1 3 113
16 Licmophora sp. #2 8 660
17 Melosira granulata (E.) Raif. var. angustissima mull. 2 120
18 Melosira sp. 4 720
19 Navicula sp. 1 320
20 Nitzschia closterium W. Smith 52 548192
21 Nitzschia obtusa W. Smith 15 3198
22 Nitzschia sigma W. Smith 20 27385
23 Nitzschia vermicularis (Kitz.) Grunow 2 50
24 Nitzschia sp. #1 17 3746
25 Nitzschia sp. #2 1 10
26 Nitzschia sp. #3 2 180
27 Pleurosigma intermedium W. Smith 49 34893
28 Rhizosolenia hebetata f. hiemalis Grunow 1 10
29 Rhizosolenia hebetata Bailey (Hensen) Gran 4 60
30 Streptotheca sp. 1 20
31 Synedra sp. 22 4306
32 Dinophysis homunculus Stein 1 10
33 Gonyaulax tamarensis L obour 15 5858
34 Gonyaulax turbynaii Murray & Whitting 5 4079
35 Peridinium quinquecorne Abe 4 238
36 Protoperidinium sp. 7 252
37 Protoperidinium nipponicum Abe 4 152
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Table 2. The species composition and density of planktonic taxa collected from the Aoku wetland
Number of
. o Number of .
Species No. Scientific names individuals
samples .
(2 ind./10I)
38 Protoperidinium pellucidium (Bergh) Schutt. 1 280
39 Carteria sp. 3 510
40 Crucigeniella crucifera (Wolle) Kom. 2 70
41 Pediastrum simplex Meyen 1 100
42 Scenedesmus quadricauda( Turp.) Breb. 4 94
43 Green algae 1 160
44 Chroococcus turgidus (K utz.) Nag. 2 490
45 Lyngbya birgei G. M. Smith 14 4908
46 Merismopedia elegans A. Br. 4 450
47 Merismopedia sp. 1 10
48 Microcystis flosaquae (Wittr.) Kirchn. 4 195
49 Oscillatoria amphibia Ag. 26 9405
50 Oscillatoria princeps Vaucex Gom. 23 2039
51 Oscillatoria sp. 32 31627
52 Oscillatoria tenuis C.A. Agardh ex Gomont 24 4631
53 Phormidium sp. 4 350
54 Phormidium tenue Gomont. 2 150
55 Pseudoanabaena schmidlei Jaag 2 40
56 Spirulina platensis (Nordst.) Geitl. 1 10
57 Spirulina subsalsa Oerst. 29 4001
58 Blue green algae 4 80
59 Euglena pisciformis Klebs 12 8607
60 Euglena proxima Dangearo 3 550
61 Phacus polytrophos Pochm. 1 20
62 Microalgae 20 207442
Zooplankton
63 Chilostomella ovoidea Reuss. 1 20
64 Globigerina sp. 7 148
65 Globigerina quinqueloba Natlano 7 197
66 Foraminifer sp. 2 60
67 Coxliella longa (Brandt.) 3 50
68 Coxliella sp. 6 413
69 Dinidium sp. 9 583
70 Epistylis coronata Nusch 15 23190
71 Euglypa sp. 1 10
72 Euplotes charon (O. F. Muller) Stein 3 163
73 Euplotes sp. 8 2700
74 Eutintinnus sp. 1 10
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2. BESHR I P A IR RE B T (V)

Table 2. The species composition and density of planktonic taxa collected from the Aoku wetland

Number of
. o Number of o
Species No. Scientific names individuals
samples .

(2 ind./10I)
75 Favella ehrenbergii Claparéde et Lachmann 13 1720
76 Mesodinium sp. 1 803
7 Podophrya sp. 1 10
78 Stylonychia pustulata Ehrenberg 7 2283
79 Tintinnopsis aperta var. tocantiensis Brandt. 1 10
80 Tintinnopsis brasiliensis Kofoid & Campbell 1 10
81 Tintinnopsis brevicollis Hada 1 50
82 Tintinnopsis sp. #1 1 40
83 Tintinnopsis sp. #2 6 221
84 Tintinnopsis sp. #3 2 23
85 \orticella campanula Ehrenberg 5 452
86 Vorticella microstoma Ehrenberg 2 30
87 Zoothamnium sp. 2 270
88 Asplancha priodonta Gosse 1 9
89 Brachionus plicatillis Mueller 18 2904
90 Philodina roseola Ehrenberg 6 123
91 Pseudocella sp. #1 10 463
92 Pseudocella sp. #2 5 145
93 Mite 2 50
94 Cypridina noctiluca Kajiyama 7 179
95 Cladocera 1 40
96 Barnacle larva 9 194
97 Amphipod sp. #1 2 35
98 Amphipod sp. #2 2 30
99 Apocyclops royi Lindberg 22 1663
100 Tigriopus sp. 1 20
101 Copepod larva 47 18467
102 Flatworm #1 18 718
103 Flatworm #2 1 20
104 Flatworm #3 1 34
105 Flatworm #4 2 99
106 Polychaete larva #1 9 1164
107 Polychaete larva #2 21 1235
108 Polychaete larva #3 1 1060
109 Gastropod larva #1 3 60
110 Gastropod larva #2 13 514
111 Unidentified zooplankton #1 2 50

112 Unidentified zooplankton #2 7 380
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Fig. 3. Ordination of environmental variables among samples against Axis 1 and Axis 2, by Principal

Components Analysis.
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VAL A2 7.629.5 2/ » 7£158.4 » Bk
FRAEBARERER 2 BRI T8 - FHEEAR] FEpHIEME - TR R 72 FEREE
MK B i il £%35.2°C ~ % {EAE$19.1°C ° pH 3 H pH{EE S AU L - H S S 2 E IR

R4, BEGEIAS RS R TR BR A R 7 2 i
Table 4. Seasonal water quality at stations A - N at the Aoku wetland

Spr. Sum.
Stations Temperature pH  Conductivity DO Turbidity Temperature pH  Conductivity DO Turbidity
(C) (mslem)  (mg/l)  (NTU) (C) (mglem)  (mg/l) (NTU)
A 315 7.7 50.7 7.6 8.7 35.2 8.6 441 8.4 33
B - - - - - 334 8.3 454 6.5 12.6
C 33.2 79 51.6 5.6 54 34.7 8.4 44.6 6.8 95
D 313 85 48.7 75 7.8 321 8.2 43.6 13 30
E 31.0 85 474 9.8 9.0 311 8.2 42.1 15 24
F 29.2 8.7 49.1 6.6 9.6 34.6 8.6 36.1 6.1 15.8
G 29.3 8.7 46.9 10.6 58.0 351 8.9 39.8 12.3 10.8
H 322 8.6 41.7 8.3 58.9 311 8.6 274 35 419
| 26.1 7.6 354 2.6 71 335 7.8 334 2.6 49
J 26.8 8.6 49.6 8.4 6.4 34.8 8.9 36.1 1.3 4.0
K 29.6 9.0 47.6 16.6 229 32.8 8.4 433 5.6 15.6
L 33.6 7.8 64.1 7.0 19.7 325 7.7 40.6 2.6 19
M 30.1 83 41.7 151 149 32.3 8.3 40.5 10.1 34.6
N 31.6 9.5 45.0 16.9 32.7 35.0 8.9 40.5 10.2 324
Mean 304 84 47.6 9.4 20.1 334 8.4 39.8 6.3 138
S.D. 2.2 0.6 6.7 43 18.8 15 0.4 5.0 3.7 13.2
Aut. Win.
Stations Temperature pH  Conductivity DO Turbidity Temperature pH  Conductivity DO Turbidity
(C) (mgem)  (mg/l) (NTU) (°’C) (mgfem)  (mg/l) (NTU)
A 19.7 84 57.1 42 9.8 205 8.0 55.5 29 44
B 19.7 8.1 50.9 7.3 41.2 19.7 8.2 52.2 8.3 15.2
C 20.3 81 572 0.9 8.7 19.6 8.0 53.1 3.7 3.8
D 194 8.6 57.1 75 51 20.3 8.1 54.1 41 4.0
E 223 85 58.3 7.6 9.7 20.3 8.1 545 3.7 7.6
F - - - - - 239 8.6 55.6 9.3 21
G 19.1 84 42.8 45 17.2 26.0 8.6 457 8.3 27.3
H 258 8.7 43.7 11.0 25.6 230 8.9 485 15.2 8.6
I 241 7.8 484 3.6 22.7 22.2 8.2 49.7 42 52
J 218 8.6 57.6 6.4 4.0 225 85 56.1 5.7 16
K 221 8.2 511 75 317 20.9 8.3 52.1 74 15.8
L 221 8.1 65.6 51 20 26.7 8.1 76.2 6.8 34
M 221 8.1 441 8.7 152 24.2 8.7 48.7 17.6 16.5
N 224 89 52.2 74 179 225 8.8 531 10.6 22.0
Mean 216 8.3 52.8 6.3 16.2 22.3 84 53.9 7.7 9.8

SD. 20 0.3 6.8 2.6 116 2.3 0.3 7.1 4.4 8.1
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Fig. 4. Ordination of 54 samples and planktonic species identified to 5 environmental variables against
the first two axes of canonical correspondence analysis (arrows, trends of variation in the environmental
variables).

Axis 2

Vector scaiing: 1.0
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R AR ER)

Fig. 5. Ordination of 112 planktonic species identified in relation to 5 environmental variables against the
first two CCA axes (solid triangles with numbers, species numbers denoted to those in Table 2).
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5. PRI AP0 S MG 2R 2 5 b (B8 / 1)
Table 5. Seasonal changes in abundance of phytoplankton in the Aoku wetland (number / I)

Station Spr. Sum. Aut. Win.
A 45.5 526.0 231.7 1572.4
B - 11509.5 47.2 117.5
C 188.0 149.0 377.0 4.7
D 123.0 112.0 186.6 157.0
E 272.0 88.0 299.3 205.1
F 74.0 220.5 - 335
G 11793.0 2755.1 115.6 4.7
H 11.0 12.0 151.8 26.6

| 5691.7 353.0 1105.5 1059.6

J 169.5 774.9 126.3 102.2

K 100.0 1593.2 80.5 26.5

L 76.5 147.5 306.5 145.8
M 499.0 1575 62.0 21069.2
N 125.0 725 6.4 216.7
Mean 1474.5 1319.3 238.2 1777.2
S.D. 3459.9 3030.3 283.4 5570.9

6. BV AP 2% ZR 1 B G 2 S R L (/1)
Table 6. Seasonal changes in abundance of zooplankton in the Aoku wetland (number / 1)

Station Spr. Sum. Aut. Win.
A 355 24.5 224 21
B - 4.0 0.5 3.6
C 61.0 97.5 13.0 1.6
D 64.0 98.0 7.0 4.8
E 51.0 55.5 13.8 4.3
F 87.0 49.5 - 7.0
G 33.0 70.0 33.0 55
H 1201.0 123.0 21.1 3.0

| 17.0 25.0 55 9.0

J 47.0 275 91.9 7.5

K 110.0 44.0 6.5 10.0

L 15.5 445 225 224
M 11.0 16.0 38.5 19.2
N 245.0 315 66.2 4.6
Mean 152.2 50.8 26.3 7.5
S.D. 321.0 34.8 26.4 6.2
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