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�Ä2.8.1-1 �•�Ñ
G�q�Ú
ó
 �Ð
L
Þ
Ì�‚�•	@�Ä (1/2) 

 
�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö   


ó
 
�A�K �Ä �Í �í �Ä �Í �í �Ä �Í �í �Ä �Í �í �Ä �Í �í �Ä �Í �í �Ä �Í �í �Ä �Í �í �Ä �Í �í �Ä �Í �í
Heterokontophyta�f�Ž���o�Ð , Bacillariophyceae�–�o�œ
Achnanthes spp.  (��
Ø�o ) 2400 1200 800 1200 800 1200 1600 400 2000 800 0 2000 2000 400 800 2000 800 400 0 400 400 800 0 400 1200 0 400 0 0 400
Actinoptychus spp. �ŸOR�o�¦ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 800 0 0 0 0 0
Amphiprora spp. (�á�Î�o�¦ ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 400 0 0
Amphora spp. (�ˆ�í�o�¦ ) 0 0 0 0 0 0 0 0 0 0 400 400 400 0 0 800 0 0 0 400 400 400 0 0 0 400 0 0 400 0
Bacteriastrum spp. (�Ÿ���o�¦ ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7600 0 0 0 0 10000 6400 8000
Biddulphia spp. (�o�Î�o�¦ ) 29200 18000 23200 20000 9200 19200 12400 17600 8000 24400 20800 13600 16800 35200 26000 41600 25200 11200 28000 32000 22400 15200 23200 24000 18000 18000 12800 36400 28000 13200
Cerataulina spp. (�A�…�o�¦ ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chaetoceros spp. (�A���o�¦ ) 0 0 0 0 0 0 4000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14000 0 0 0 0 10000 26000 0
Cocconeis spp. (�|�Î�o�¦ ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 400 0
Coscinodiscus spp. (���T�o�¦ ) 5600 3200 4800 4000 5600 2000 4000 2400 3200 4000 4400 800 3200 1200 2000 4800 4000 800 4000 800 2000 4000 1200 1200 2800 400 1200 800 400 2000
Cyclotella spp. (�»�I�o�¦ ) 1600 800 400 800 0 0 0 0 0 1200 1200 0 0 0 0 0 0 0 0 800 400 0 0 0 0 0 0 0 0 0
Corethron spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cymbella spp. (���û�o�¦ ) 0 0 0 0 0 0 0 0 0 800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 400 0 0 0 0 0
Dictylum spp. �ˆ���o�¦ 0 0 0 0 0 0 0 0 0 0 0 0 1600 0 0 2800 0 0 0 0 0 0 0 0 800 0 0 0 0 0
Diploneis fusca (�)�C�ˆ�Û�o ) 800 400 0 800 0 0 1200 0 0 800 0 400 400 0 0 800 0 0 400 0 0 400 0 0 2000 400 0 800 0 0
Diploneis splendica �n�=�ˆ�Û�o 0 0 0 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ellerbeckia spp. 0 0 0 0 0 0 0 400 0 0 0 0 0 0 400 0 0 0 0 0 0 0 400 0 0 0 0 0 0 0
Fragilaria spp. (
Ä�ý�o�¦ ) 2400 0 0 2000 800 0 1200 800 1200 400 0 800 800 0 0 3200 0 0 400 0 0 4800 0 0 1600 0 0 0 0 0
Gomphonema spp. (�f�u�o�¦ ) 400 0 0 800 0 0 800 0 0 800 0 0 0 0 0 400 0 0 800 0 0 400 0 0 0 0 0 400 0 0
Gyrosigma spp. (�r
¦�o ) 400 0 0 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 800 0 0 400 0 0 0 0 0 0 0 0
Hydrosera spp. 2800 0 0 800 0 0 800 0 0 0 0 0 3600 800 1200 2400 1600 2000 4000 2000 2400 0 3200 0 1200 0 0 2000 0 0
Licmophora spp. (�t�Î�o�¦ ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1200 0 0 0 0 0
Melosira spp. (�”���o�¦ ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2400 0 4000 6000 4800 6000 3200 4000 14000 6400 3200
Navicula spp. (�C�Î�o�¦ ) 800 400 800 1200 800 400 0 400 0 1600 400 0 400 800 1200 1200 1200 800 800 400 0 1600 800 0 1600 0 800 1200 0 800
Nitzschia longissima �Ï�o�Î�o 2000 0 0 400 0 0 400 0 0 1200 0 0 400 0 0 0 0 0 400 0 0 0 0 0 0 0 0 0 0 0
Nitzschia spp. (�o�Î�o�¦ ) 1200 0 0 800 400 0 400 0 400 0 400 0 1200 400 800 400 800 400 1600 800 400 1600 0 400 1200 0 800 0 400 800
Pinnularia spp. �3
¦�o�¦ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 400 0 0 0 0 0
Pleurosigma spp. �ù
¦�o�¦ 1200 0 0 400 0 0 0 0 0 0 0 0 800 0 0 400 0 0 0 0 0 1200 0 0 400 0 0 0 400 400
Rhizosolenia spp. (
%�…�o�¦ ) 800 0 800 0 400 2000 800 800 2000 1200 800 0 800 2000 1600 2000 1600 800 1200 800 1200 2800 1200 2400 2000 800 1600 2000 400 0
Stephanopyxis spp. (�÷�Â�o�¦ ) 3600 0 0 0 0 0 1200 0 0 2000 4800 0 400 0 2000 10400 3200 2400 0 4000 2400 0 0 0 4400 2800 0 2000 0 0
Synedra spp. (�����o�¦ ) 0 400 800 1200 800 400 0 0 400 800 800 1200 1200 1200 1200 800 800 0 800 400 800 1200 4800 800 800 0 400 0 400 0
Thalassionema spp.  (
G���o�¦ ) 2400 0 2000 6400 3200 2000 1600 3200 2000 0 2400 2000 4800 3200 0 3200 2800 4000 0 2400 0 0 1200 1200 1600 0 3200 0 3200 800
Thalassiosira spp. (
G���o�¦ ) 31200 12800 10000 36800 17600 8000 7200 4800 9200 11200 7200 8000 12000 5600 5600 26000 7600 4000 7200 4000 0 6800 8000 8000 16400 15200 22000 33600 22400 18400
Heterokontophyta�f�Ž���o�Ð , Dictyochophyceae �–�f�Ž���o
Dictyocha fibula (�d�A�›�.�o ) 0 0 0 0 0 0 0 0 0 0 400 0 800 0 0 0 0 0 400 400 0 0 0 0 0 400 0 0 0 0
Distephanus spp. 0 0 400 0 0 0 0 0 0 0 0 0 0 0 0 0 400 0 0 0 0 0 0 0 0 0 0 0 0 400
Ebria spp. �‹�×�o�¦ 0 0 0 0 0 400 0 0 0 0 0 0 0 400 0 400 0 0 0 0 0 0 0 0 2000 0 0 0 0 0
Mesocena polymorpha �í� �Í�œ�o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dinophyta
î�Ž���o�Ð
Glenodinium spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Prorocentrum spp. (	š�˜�o�¦ ) 400 400 0 400 0 0 400 0 0 0 400 0 0 0 0 0 0 0 400 0 0 0 0 0 0 0 0 400 400 0
Protoperidinium spp.  (	š�í�˜�o�¦ ) 400 0 0 0 0 0 0 0 0 0 400 0 400 0 0 0 0 0 0 400 0 400 0 0 0 0 0 400 400 0
Chlorophyta�˜�o�Ð
Crucigenia spp. �œ�÷�o�¦ 3200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Scenedesmus spp. �•�o�¦ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1600 0 0
Prymnesiophyta �É�H�Î�o�Ð
Emiliania spp. �����¡�o�¦�� 0 400 0 400 0 400 1200 0 0 800 400 400 800 400 0 400 400 0 0 400 0 400 400 0 0 400 0 400 0 0
� t � f � K (cells/L) 92800 38000 44000 79200 39600 36000 39200 30800 28400 52000 45200 29600 52800 51600 42800 104000 50400 26800 51200 52800 32800 46400 72000 43200 66800 42000 47200 116400 96000 48400
� • � * � § � ž (�• ) 20 10 10 19 10 10 16 9 9 15 15 10 20 12 11 19 13 10 15 17 10 17 13 9 21 10 10 17 15 11
�•�§�f�K�p�§ (Species Richness Index, SR) 1.66 0.85 0.84 1.60 0.85 0.86 1.42 0.77 0.78 1.29 1.31 0.87 1.75 1.01 0.94 1.56 1.11 0.88 1.29 1.47 0.87 1.49 1.07 0.75 1.80 0.85 0.84 1.37 1.22 0.93
�¡�ì�K�p�§ (Evenness Index, J') 0.67 0.59 0.62 0.59 0.69 0.64 0.80 0.64 0.81 0.66 0.67 0.68 0.74 0.51 0.61 0.65 0.68 0.77 0.61 0.57 0.54 0.78 0.78 0.64 0.77 0.61 0.66 0.66 0.64 0.69
�•�T�f�K�p�§ (Shannon Diversity Index, H') (base 10)0.87 0.59 0.62 0.75 0.69 0.64 0.96 0.61 0.77 0.78 0.78 0.68 0.96 0.55 0.64 0.83 0.76 0.77 0.72 0.70 0.54 0.96 0.87 0.61 1.02 0.61 0.66 0.82 0.75 0.72
�ì���K�p�§ (Dominance Index, C) 0.22 0.35 0.35 0.29 0.28 0.34 0.16 0.37 0.21 0.28 0.26 0.30 0.17 0.48 0.40 0.24 0.29 0.24 0.33 0.39 0.48 0.16 0.18 0.36 0.15 0.33 0.31 0.21 0.22 0.25

2C 3A 3B1A 1B 1C 2A 2B 3C 4A
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�Ä2.8.1-1 �•�Ñ
G�q�Ú
ó
 �Ð
L
Þ
Ì�‚�•	@�Ä (2/2) 

 
�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  


ó
 
�A�K �Ä �Í �í �Ä �Í �í �Ä �Í �í �Ä �Í �í �Ä �Í �í �Ä �Í �í
Heterokontophyta�f�Ž���o�Ð , Bacillariophyceae�–�o�œ
Achnanthes spp.  (��
Ø�o ) 0 0 400 2800 0 400 1600 400 0 0 0 0 400 0 0 0 0 0 676 762 1.14
Actinoptychus spp. �ŸOR�o�¦ 0 0 0 1200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 213 0.07
Amphiprora spp. (�á�Î�o�¦ ) 400 0 0 400 0 0 0 0 0 0 0 0 0 0 0 400 0 0 27 101 0.04
Amphora spp. (�ˆ�í�o�¦ ) 0 400 0 2800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 151 445 0.25
Bacteriastrum spp. (�Ÿ���o�¦ ) 10000 6400 8000 2000 10400 7200 2000 6000 0 0 0 0 6400 3200 0 0 0 0 1538 3058 2.59
Biddulphia spp. (�o�Î�o�¦ ) 36400 28000 13200 60800 36000 26000 36400 29200 22400 21600 8000 15600 17200 23200 11600 10000 14400 18800 22089 10160 37.26
Cerataulina spp. (�A�…�o�¦ ) 0 0 0 4400 0 0 2400 0 0 0 0 0 0 0 0 0 0 0 151 740 0.25
Chaetoceros spp. (�A���o�¦ ) 10000 26000 0 32000 10400 0 0 13200 0 20800 2400 4000 10000 3200 3200 24800 9200 8000 4338 7958 7.32
Cocconeis spp. (�|�Î�o�¦ ) 0 400 0 0 0 0 400 0 0 0 0 0 0 0 0 400 0 0 27 101 0.04
Coscinodiscus spp. (���T�o�¦ ) 800 400 2000 5600 3200 800 3200 400 2800 3600 800 1200 2400 1600 2000 1200 2800 2400 2551 1531 4.30
Cyclotella spp. (�»�I�o�¦ ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 160 385 0.27
Corethron spp. 0 0 0 2000 0 0 0 0 0 0 0 0 2400 0 0 800 0 0 116 472 0.19
Cymbella spp. (���û�o�¦ ) 0 0 0 0 0 0 400 0 0 0 0 0 0 0 0 1200 0 0 62 225 0.10
Dictylum spp. �ˆ���o�¦ 0 0 0 0 0 0 4800 0 0 0 0 0 0 0 0 0 0 0 222 851 0.37
Diploneis fusca (�)�C�ˆ�Û�o ) 800 0 0 400 0 0 800 0 400 0 400 0 0 0 0 0 0 0 258 419 0.43
Diploneis splendica �n�=�ˆ�Û�o 0 0 0 1200 0 0 1200 0 0 400 0 0 0 0 0 0 0 0 71 260 0.12
Ellerbeckia spp. 0 0 0 3200 400 0 1200 400 800 2000 0 0 0 0 0 0 0 0 204 589 0.34
Fragilaria spp. (
Ä�ý�o�¦ ) 0 0 0 3600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 533 1082 0.90
Gomphonema spp. (�f�u�o�¦ ) 400 0 0 400 0 0 800 0 0 0 0 0 0 0 0 0 0 0 133 270 0.22
Gyrosigma spp. (�r
¦�o ) 0 0 0 400 0 0 400 0 0 0 0 0 0 0 0 0 0 0 62 170 0.10
Hydrosera spp. 2000 0 0 400 0 0 0 0 0 400 0 0 0 0 0 400 0 0 711 1125 1.20
Licmophora spp. (�t�Î�o�¦ ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 179 0.04
Melosira spp. (�”���o�¦ ) 14000 6400 3200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1200 2720 2.02
Navicula spp. (�C�Î�o�¦ ) 1200 0 800 1200 400 400 800 800 1200 800 0 1200 400 800 0 400 400 800 667 475 1.12
Nitzschia longissima �Ï�o�Î�o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 107 356 0.18
Nitzschia spp. (�o�Î�o�¦ ) 0 400 800 800 0 0 400 0 400 1200 0 400 1200 800 400 0 400 400 489 458 0.82
Pinnularia spp. �3
¦�o�¦ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 60 0.01
Pleurosigma spp. �ù
¦�o�¦ 0 400 400 400 0 400 0 400 0 800 400 400 0 0 400 0 400 400 204 315 0.34
Rhizosolenia spp. (
%�…�o�¦ ) 2000 400 0 2800 2000 1600 1200 2400 800 1200 400 1600 2000 800 800 1600 800 800 1236 738 2.08
Stephanopyxis spp. (�÷�Â�o�¦ ) 2000 0 0 2000 0 0 0 0 0 800 0 0 9200 0 0 0 0 0 1280 2327 2.16
Synedra spp. (�����o�¦ ) 0 400 0 2400 800 400 800 400 800 1600 800 0 0 800 800 0 800 400 738 795 1.24
Thalassionema spp.  (
G���o�¦ ) 0 3200 800 10400 3600 4000 4000 2400 2400 4800 0 2400 18800 2000 4000 800 1200 1200 2684 3153 4.53
Thalassiosira spp. (
G���o�¦ ) 33600 22400 18400 35200 26000 14800 22400 18000 8000 29200 26400 15600 28800 14000 19200 29200 16000 12000 15591 9585 26.30
Heterokontophyta�f�Ž���o�Ð , Dictyochophyceae �–�f�Ž���o
Dictyocha fibula (�d�A�›�.�o ) 0 0 0 800 0 400 0 0 0 0 400 0 0 0 400 0 0 400 107 216 0.18
Distephanus spp. 0 0 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 101 0.04
Ebria spp. �‹�×�o�¦ 0 0 0 0 400 0 0 0 400 0 0 0 0 0 0 0 0 0 89 318 0.15
Mesocena polymorpha �í� �Í�œ�o 0 0 0 400 0 0 400 0 0 0 0 0 0 0 0 0 0 0 18 83 0.03
Dinophyta
î�Ž���o�Ð
Glenodinium spp. 0 0 0 0 0 0 0 0 0 0 0 0 800 0 0 0 0 0 18 119 0.03
Prorocentrum spp. (	š�˜�o�¦ ) 400 400 0 0 0 0 400 0 0 0 400 0 400 0 0 400 0 0 107 179 0.18
Protoperidinium spp.  (	š�í�˜�o�¦ ) 400 400 0 1600 0 0 800 0 0 0 400 0 0 0 0 0 0 0 124 293 0.21
Chlorophyta�˜�o�Ð
Crucigenia spp. �œ�÷�o�¦ 0 0 0 0 0 0 1600 0 0 0 0 0 0 0 0 0 0 0 107 528 0.18
Scenedesmus spp. �•�o�¦ 1600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 239 0.06
Prymnesiophyta �É�H�Î�o�Ð
Emiliania spp. �����¡�o�¦�� 400 0 0 1200 400 400 800 400 400 0 0 400 400 0 400 0 400 400 302 309 0.51
� t � f � K (cells/L) 116400 96000 48400 182800 94000 56800 89200 74400 40800 89200 40800 42800 100800 50400 43200 71600 46800 46000 59289 29602 100.00
� • � * � § � ž (�• ) 17 15 11 29 12 12 24 13 12 14 11 10 15 10 11 13 11 12 43
�•�§�f�K�p�§ (Species Richness Index, SR) 1.37 1.22 0.93 2.31 0.96 1.00 2.02 1.07 1.04 1.14 0.94 0.84 1.22 0.83 0.94 1.07 0.93 1.02
�¡�ì�K�p�§ (Evenness Index, J') 0.66 0.64 0.69 0.66 0.67 0.61 0.64 0.65 0.61 0.68 0.50 0.68 0.75 0.68 0.66 0.58 0.67 0.65
�•�T�f�K�p�§ (Shannon Diversity Index, H') (base 10)0.82 0.75 0.72 0.96 0.72 0.66 0.88 0.72 0.66 0.77 0.52 0.68 0.88 0.68 0.69 0.64 0.70 0.70
�ì���K�p�§ (Dominance Index, C) 0.21 0.22 0.25 0.19 0.25 0.30 0.24 0.25 0.35 0.23 0.46 0.28 0.17 0.30 0.29 0.31 0.26 0.27

5A 5B 5C
�s�¡ �±�—�C	á �-�é��

4A 4B 4C
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�Ä2.8.1-2 �•�Ñ
G�q
L
Þ
Ì�‚�Ú
ó
 �Ð�ì�_�K�Ÿ�A
‚�$  
  1A �Ä 1A �Í  1A �í  1B �Ä 1B �Í  1B �í  1C �Ä 1C �Í  1C �í  2A �Ä 2A �Í  2A �í  2B �Ä 2B �Í  2B �í  2C �Ä 2C �Í  2C �í  3A �Ä 3A �Í  3A �í  3B �Ä 3B �Í  3B �í  3C �Ä 3C �Í  3C �í  4A �Ä 4A �Í  4A �í  4B �Ä 4B �Í  4B �í  4C �Ä 4C �Í  4C �í  5A �Ä 5A �Í  5A �í  5B �Ä 5B �Í  5B �í  5C �Ä 5C �Í  5C �í  

1A �Ä                                                                                           
1A �Í  56.88                                                                                          
1A �í  62.57  80.98                                                                                        
1B �Ä 77.67  64.85  62.99                                                                                      
1B �Í  57.40  69.07  68.90  63.30                                                                                    
1B �í  52.17  82.16  84.00  58.33  61.38                                                                                  
1C �Ä 50.30  65.28  64.42  53.38  61.93  68.09                                                                                
1C �Í  47.90  74.42  75.94  53.82  61.36  83.83  66.29                                                                              
1C �í  44.22  66.27  67.40  47.58  74.12  73.29  71.01  64.86                                                                            
2A �Ä 66.30  79.11  85.00  63.41  60.26  73.64  64.91  64.73  57.71                                                                          
2A �Í  60.87  74.04  82.51  59.16  59.43  79.80  67.30  74.74  59.78  77.37                                                                        
2A �í  45.10  73.37  70.65  52.21  64.74  80.49  73.26  74.17  75.86  61.76  67.38                                                                      
2B �Ä 61.54  76.65  71.90  66.06  67.53  72.07  66.96  70.81  66.01  69.47  69.39  71.84                                                                    
2B �Í  57.62  58.93  72.80  51.99  48.25  73.06  51.98  68.93  50.00  67.18  67.77  59.11  59.77                                                                  
2B �í  59.00  67.33  78.34  53.11  48.54  76.14  58.54  71.74  52.81  80.17  74.55  60.77  62.76  80.51                                                                
2C �Ä 77.64  51.83  58.38  67.25  54.04  51.43  45.81  45.10  42.90  61.03  57.37  43.71  59.18  65.81  56.68                                                              
2C �Í  65.92  69.68  85.59  60.49  59.56  79.63  66.07  71.92  60.91  82.81  84.52  65.00  70.54  78.43  88.41  64.25                                                            
2C �í  42.14  51.85  56.50  42.26  57.83  62.42  64.24  72.22  59.42  50.76  62.22  65.25  61.31  57.14  62.07  39.76  65.28                                                          
3A �Ä 65.56  67.26  77.31  57.06  51.10  69.72  61.95  64.39  52.26  78.29  73.03  57.43  68.46  75.49  81.70  59.28  81.89  51.28                                                        
3A �Í  62.64  55.51  66.94  47.27  39.83  63.96  49.57  63.16  41.38  65.65  74.29  53.40  58.33  81.99  76.99  61.73  78.29  62.31  72.31                                                      
3A �í  49.68  59.89  69.79  44.29  36.46  67.44  50.00  65.41  40.52  68.87  71.79  51.28  57.01  64.45  80.42  47.37  75.00  60.40  69.52  71.03                                                    
3B �Ä 50.00  65.40  64.60  54.14  55.81  67.96  64.49  64.25  60.96  65.04  64.63  66.32  66.13  55.51  63.68  48.40  65.29  50.27  65.57  53.23  51.52                                                  
3B �Í  46.12  51.64  62.07  44.44  38.71  59.26  50.36  51.36  39.84  57.42  55.97  49.61  53.21  57.61  60.63  44.55  62.09  42.11  61.04  57.05  53.44  52.03                                                
3B �í  52.94  68.97  81.65  52.29  52.17  81.82  57.28  70.27  60.34  74.79  73.30  68.13  61.67  75.11  79.07  51.63  79.49  53.71  73.73  71.67  69.47  69.64  70.14                                              
3C �Ä 63.16  68.70  64.26  63.56  63.91  66.15  58.11  59.02  56.30  67.34  65.00  56.43  69.57  54.05  62.04  63.23  67.58  50.43  57.63  58.19  53.01  66.43  55.33  66.91                                            
3C �Í  55.79  80.00  67.91  56.77  61.76  70.77  56.16  64.84  52.27  70.64  69.72  64.80  67.51  53.85  63.21  52.60  64.94  54.65  58.37  62.45  58.82  62.44  54.04  71.36  75.00                                          
3C �í  58.86  65.73  62.28  65.82  77.42  64.42  55.56  60.51  61.38  56.45  55.41  63.54  64.00  53.44  52.44  56.61  58.20  58.38  49.59  50.40  41.00  61.54  49.66  66.37  70.18  72.65                                        
4A �Ä 65.77  43.01  44.39  59.71  36.92  40.42  37.53  33.15  27.62  50.36  41.09  31.78  40.66  54.29  48.24  65.34  48.44  30.17  49.16  53.43  38.07  38.82  63.69  49.62  52.84  51.01  51.34                                      
4A �Í  58.47  47.76  52.00  54.34  46.61  46.06  39.64  41.64  33.44  49.73  47.03  39.49  46.77  52.03  47.84  56.00  50.82  31.92  50.54  52.69  37.89  40.45  71.43  56.90  54.05  54.49  60.89  70.43                                    
4A �í  52.12  66.67  59.74  57.68  70.91  58.77  52.97  54.55  54.17  54.98  51.28  59.49  59.29  44.80  50.00  47.77  52.63  48.94  48.19  45.06  39.41  58.23  57.81  59.39  65.97  70.80  80.33  53.88  59.83                                  
4B �Ä 58.06  33.33  38.10  57.10  35.61  32.54  33.15  28.84  26.89  40.55  35.79  27.87  39.73  43.34  37.23  62.76  40.82  23.66  38.63  39.05  27.83  34.21  43.33  33.98  40.38  33.81  37.57  60.43  60.55  33.56                                
4B �Í  66.38  53.33  58.55  62.82  52.10  53.54  44.44  47.44  40.52  56.99  51.72  41.42  51.77  67.58  53.80  73.13  58.17  34.44  56.20  56.13  41.64  41.03  66.02  54.23  52.74  51.18  58.92  81.37  75.37  60.11  61.56                              
4B �í  61.50  70.04  75.40  61.18  61.41  71.55  49.17  63.93  52.58  72.06  65.88  59.26  67.15  71.59  70.68  60.20  73.88  51.67  67.41  65.69  56.25  51.16  66.46  72.80  62.14  70.45  66.15  59.12  68.06  72.24  43.07  73.21                            
4C �Ä 71.21  58.49  62.46  66.51  56.52  55.59  46.73  50.00  44.22  64.02  55.36  46.46  60.85  69.89  57.58  77.02  61.89  38.62  62.11  59.72  44.59  46.02  48.64  56.19  57.95  53.66  62.17  64.20  63.07  55.23  59.41  76.86  69.04                          
4C �Í  62.68  58.36  64.19  56.25  55.44  60.14  47.89  51.71  43.58  62.03  54.85  48.46  54.09  66.03  60.75  60.99  62.82  39.53  60.51  60.38  46.27  45.03  75.41  62.59  57.22  59.79  60.53  70.02  81.22  65.15  54.74  83.14  81.10  67.97                        
4C �í  56.89  77.16  88.68  60.67  61.69  87.50  65.00  80.45  64.74  79.31  83.72  73.86  70.94  76.19  80.38  55.25  85.09  60.36  77.39  68.38  71.74  66.06  63.83  82.86  63.94  67.63  60.91  43.26  50.29  56.50  36.14  57.57  72.95  61.54  62.50                      
5A �Ä 67.69  54.72  59.46  73.16  55.90  53.04  48.60  49.33  41.50  56.66  55.36  43.10  59.15  50.57  52.73  61.28  57.88  40.00  52.42  45.63  44.59  45.43  62.53  51.96  56.92  53.66  62.17  63.04  75.59  52.91  65.00  73.80  59.73  62.78  71.88  59.08                    
5A �Í  55.69  57.87  47.17  62.00  68.66  45.83  49.00  39.11  54.34  46.55  42.79  51.14  50.43  33.77  37.32  50.83  38.60  39.05  40.00  30.77  27.17  41.28  36.17  42.86  50.56  59.90  71.82  49.87  51.46  61.88  36.14  56.97  51.64  51.69  52.08  45.10  60.31                  
5A �í  54.87  75.25  70.05  60.98  72.82  74.11  68.29  68.48  62.92  64.98  64.55  68.51  70.29  59.32  59.81  52.86  65.24  58.62  56.17  51.88  48.68  60.99  56.45  65.12  68.61  76.42  77.33  49.25  56.48  71.05  37.94  60.23  73.09  56.97  70.31  71.77  63.03  66.03                
5B �Ä 59.50  48.99  45.86  63.56  48.43  47.37  44.57  44.38  37.77  46.07  49.86  38.65  51.56  40.42  41.78  60.16  48.68  38.24  39.47  40.63  35.33  39.13  53.24  42.22  54.89  51.54  57.30  62.98  61.79  56.84  55.57  70.23  58.38  53.89  65.30  45.20  70.32  54.24  57.94              
5B �Í  60.34  75.11  83.05  61.73  64.89  75.00  60.71  67.00  56.85  75.00  71.13  63.00  68.22  68.24  72.10  56.48  74.60  51.81  69.29  62.79  62.50  55.37  69.28  76.07  65.53  71.86  67.21  55.16  64.48  69.64  42.20  68.14  83.58  65.33  76.92  80.70  65.33  57.89  81.55  57.14            
5B �í  54.12  67.00  62.39  63.40  81.16  63.64  66.02  60.54  63.69  56.30  58.82  64.84  68.33  50.63  49.30  52.72  56.41  60.57  49.15  44.17  41.05  51.79  47.22  55.56  61.82  67.61  81.42  45.11  56.32  73.36  38.23  60.64  67.20  59.21  63.95  62.86  64.05  77.14  83.72  57.78  73.50          
5C �Ä 52.55  45.26  40.14  56.23  53.24  40.89  44.77  35.16  41.60  40.13  35.62  38.74  41.16  32.47  33.57  46.01  36.07  34.96  33.88  27.65  24.52  33.90  50.14  37.63  45.09  46.48  60.61  56.60  71.12  51.33  54.72  60.87  44.24  46.27  60.82  37.72  79.60  68.33  58.74  62.65  49.84  61.32        
5C �Í  52.15  73.58  66.96  58.41  72.22  66.67  67.91  61.86  60.64  62.35  61.74  64.92  67.47  51.22  54.46  49.87  59.26  51.09  54.69  45.78  46.23  58.37  61.28  59.56  65.49  70.27  70.64  51.47  59.94  69.75  40.77  65.34  64.86  54.71  71.95  66.67  68.24  65.75  86.61  61.25  75.72  81.78  64.86      
5C �í  53.03  80.00  76.44  58.79  62.62  78.05  67.61  70.83  60.22  71.02  71.05  64.55  72.06  60.66  64.86  50.13  68.05  52.75  64.20  55.87  56.85  59.74  67.12  69.06  64.54  72.73  63.52  51.23  59.15  62.71  40.21  63.43  69.26  55.03  71.76  76.50  66.86  57.14  82.88  58.31  81.33  73.54  56.46  87.93    

�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  



 

2-38 

�Ä2.8.1-3 �•�Ñ
G�q�Ú
ó
 �Ð
L
Þ
Ì�‚�¶���f�â�·�ì�"�é�K  

���f�â�·  �ì�"�ï�§  p 	v  

�ø�4�K  -0.329 0.224 
�•�K  -0.019 0.903 
�v�K  -0.059 0.701 

pH 0.164 0.281 

DO -0.24 0.111 
�h
¿  0.354 0.017* 

�L
L�°�O  0.247 0.101 
�…�W���v  -0.303 0.057 
�.���v  0.25 0.257 
�–���v  0.157 0.311 

���˜
¨ a 0.043 0.776 
�
  -0.423 0.005* 
�‹  -0.677 0.000* 
�{  0.055 0.824 
�Ó -0.225 0.162 

� • � ú Spearman correlat ion analys is� ö � I � q *  p < 0.05�ö  

 

 
�• 1�ú 1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2�ú A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  

�Ù 2.8.1-1 �•�Ñ
G�q�Ú
ó
 �Ð
L
Þ
Ì�‚�•�*�÷�§�Æ�é�r�Ù  
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�Ù 2.8.1-2 �•�Ñ
G�q�Ú�*
L
Þ
Ì�‚�ì���µ�*�§�Æ�-�é��  

 

 
�• 1�ú 1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2�ú A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  

�Ù 2.8.1-3 �•�Ñ
G�q
L
Þ
Ì�‚�Ð���ã�é�K�Ù  

Biddulphia spp. 
(Fz/
U£,� )

37.26%

Thalassiosira 
spp. (=�cpU£,� )

26.30%

Chaetoceros spp. 
(Yz;ƒU£,� )

7.32%

Others
17.71%

Thalassionema 
spp. (=�M‚U£,� )

4.53%

Coscinodiscus 
spp. (&»K‘U£,�)

4.30%
Bacteriastrum 

spp. (̂ ã8'U£,� )
2.59%

106°



 

2-40 

 
�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  

�Ù 2.8.1-4 �•�Ñ
G�q
L
Þ
Ì�‚ MDS �Ù 

 

�Ù 2.8.1-5 �•�Ñ
G�q�Ú
ó
 
L
Þ
Ì�‚�f�K�¶���˜
¨ a ���K
«�r�Ù  
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�o�Î�o�¦ ���%�L�G�G�X�O�S�K�L�D�� 

 

�Ù 2.8.1-6 �•�Ñ
G�q
L
Þ
Ì�‚�ì���‚�•  
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2.8.2
L
Þ�O�‚  


G�q�“�
�S�—
��Ô�Á 113�� 10�� 15���ô�½�ú 7:00�@
Ý�ô	
 16:30�ã
Ý�ô
A�/	


0.5�? 1.0�æ���ô	e�ò	
 5�? 14�ï�ù�S�—
º�Ô
G�q�`���€�ø�‰�f�¤�ƒ�i�ö  

�•�Ñ (113�� 10�� )
G�q
L
Þ�O�‚�Ð�s�¡�f�K�Á 111,656 ± 12,949 ind./1,000 m3�ô

�s�¡�'�\�µ�*�§ 19 ± 1�•�ô�s�¡�f
d�K�p�§ 1.52 ± 0.10�ô�s�¡�¡�ì�K�p�§ 0.55 ± 

0.02�ô�s�¡�•�T�f�K�p�§ 1.59 ± 0.06�ô�s�¡�ì���K�p�§ 0.37 ± 0.03�� �Ä2.8.2-1���ö


L
Þ�O�‚�*���”����	_�� �Ä2.8.2-1�õ�Ù 2.8.2-1���ô�•�Ñ�Ð�ƒ�‹�ì���*���Á	£��
ë

�� Calanoida���ô�s�¡�f�K�Á 67,428 ± 10,198 ind./1,000 m3�ô�^�t�f�K�‘ 60.4%�ù�ƒ

�’�ì���*���Á���“�*�� Chaetognatha���ô�s�¡�f�K�Á 8,975 ± 718 ind./1,000m3�ô�^

�t�f�K�‘ 8.0%�ù�ƒ�Ÿ�ì���*���Á�F��
ë�� Cyclopoida���ô�s�¡�f�K�Á 8,379 ± 1,137 

ind./1,000 m3�ô�^�t�f�K�‘ 7.5%�ù�ƒ�d�ì���*���Á�€�I�*�� Pteropoda���ô�s�¡�f�K

�Á 7,335 ± 815 ind./1,000 m3 �ô �^ �t �f �K �‘ 6.6%�ù �ƒ �Ö�ì �� �* �� �Á �ï 
Y �t �“

�� Barnacle nauplius���ô�s�¡�f�K�Á 4,384 ± 542 ind./1,000 m3�ô�^�t�f�K�‘ 3.9%�ù

�ƒ�ä�ì �� �* �� �Á�� �I �* �t �“�� Copepoda nauplius���ô�s�¡ �f �K�Á 3,808 ± 624 

ind./1,000 m3�ô�^�t�f�K�‘ 3.4%�ö���ä	•�,	>�ì���*���Ý	@�^�•�Ñ
L
Þ�O�‚�t�f

�K�‘ 89.8%�ö  

�•�Ñ�f�K�ç�È�û�Þ�‘�B�ï�¿���Ì�‹	 �ô�Ú
ó
 �Í�0 5A�‘�f�K�4�I�h�/�ô�Á

208,975 ind./1,000 m3�ô 1A�f�K
(�e�ô�Á 47,404 ind./1,000 m3�ö�µ�*�§�0 5A�'�\ 23

�µ�*
(�í�ô�6 1A�'�\ 16�µ�*
(�ÿ�ö�f
d�K�p�§�0 5A
(�/ (1.796)�ô 4A
(�e (1.392)�ö

�¡ �ì �K �p �§ �‘ �B �ï �þ �� �‹ 	 �� �ô 
( �/ 	v �@�\ �ç 2A (0.674) �ô 
( �e �þ �@�\ �ç

5A(0.364) �ö �T �f �K �p �§ �­ �� �‹ 	 �� �Ã �Î �ô 
( �/ 	v �‚ 2A(1.910) �ô 
( �e �þ �Á

5A(1.143)�ö�ì���K�p�§��	_
(�/�‚ 5A (0.579)�ô�6
(�e�þ�‚ 1B(0.219)�ö  

�ì�_�K�é�K��	_�ô�•�Ñ�È�û�Þ
ó
 �‘�T�–�`�Ì�4�I�ô�I�¢�È�õ�Þ�Ô�‘�•�*

�”�����ü�µ	á�f�ô�Ú
ó
 �ì�_�K�ß�- 70.7%~88.3%�Ð�Ô�ô�•�Í�ì�_�K
(�/�‘
ó
 

�Á2B�©3A�ô�r 88.3%�ô�ì�_�K 
(�e �‘
ó
 �Á 1C�©5B�ô�û 70.7%�ù�õ�0�ì�_�K 80%

�Á�w�—�ô�Q�0�â
ó
 �é�Á�•���ô�ƒ�‹���� 4B�õ 5A�©5B�ô�•�©
ó
 �ÿ�¦�ƒ�’���ô

�,	>�‚�â�Á�í�d
ó
 �‘
G���*���^���o�h�í�� �Ù2.8.2-8~9���ö ���f�ô � — � • � Ñ � � � æ

�³ 
L 
Þ �O �‚ �¬ �• �¾ �I �é �K �ô �' �\ 3 	• �A �K �Ð �Ô �‘ �f �K �� �� �I �q 	á �f

�� ANOVA, F = 0.295, p > 0.05� � � ô 5� � 
 ó � � � Ô � ­ � � � 4 � I 	 á � f � � ANOVA, 

F = 0.473, p > 0.05�� �ö  

�Ú	z�­�’�•�Ñ�Ú
ó
 �Ð
L
Þ�O�‚�f�K�¶���f�â�·�:�ì�"���é�K�ô�H�@�I�¢
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L 
Þ �O �‚ �f �K �¶ 
G �� �• �K �� �I �q 	D �ì �" (p=0.025)� ô � 6 � ¶ 
 G � � �v �K �÷ 
L


 Þ 
 Ì � ‚ � f � K � � � ì � " � � �ù���f�ô
L
Þ�O�‚�f�K�¶ 
 L 
 Þ 
 Ì � ‚ � f � K �‘ X-Y
«�r�Ù

�­�Q�'�\�ì�"�ï�§ r	v �`�Ì �/�ô�I�¢�•�£�ì�"�� �Ì�/  (�Ä2.8.2-3�õ �Ù2.8.2-10)�ö  
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�Ä2.8.2-1 �•�Ñ
G�q�Ú
ó
 �Ð
L
Þ�O�‚�q
ó�H�@�•	@�Ä  


ó
   1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 4C 5A 5B 5C �s�¡  �±�—�C	á  �-�é��  

�“�‚�è��	Ò�H�Æ (ml) 3.8 8.8 7.2 5.6 9.4 8.6 11.4 7.2 10.8 10.6 11.2 15.4 16.2 15.4 11.2 10.2 0.9  

���þ�] Foraminifera 469 398 0 149 267 267 0 186 703 0 0 0 1,051 2,605 0 406 170 0.36% 

�+	Ô�] Radiolaria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00% 

���† Medusa 0 0 66 0 0 45 0 133 555 30 0 0 96 127 0 70 36 0.06% 

�…���† Siphonophora 488 950 332 199 903 0 928 80 296 60 217 0 334 0 878 378 91 0.34% 

�"���† Ctenophora 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00% 

�í���* Polychaeta 0 215 0 0 502 67 232 557 555 179 795 808 143 191 703 330 74 0.30% 

�€�I�* Pteropoda 5,869 9,869 5,895 5,073 6,553 8,279 6,498 3,317 11,758 2,867 2,602 11,964 6,972 10,736 11,770 7,335 815 6.57% 

�f�I�* Heteropoda 0 61 0 0 0 0 0 0 222 0 0 216 143 127 117 59 21 0.05% 

�„���* Amphipoda 338 1,073 355 174 802 690 735 133 887 60 265 323 334 191 468 455 77 0.41% 

�õ�*�t�“ Crab zoea 1,913 1,165 1,042 1,616 568 645 503 1,247 703 1,344 602 1,994 669 318 1,698 1,068 137 0.96% 

�õ�*�µ�s�t�] Crab megalopa 1,106 1,931 4,454 2,760 3,578 1,536 2,089 398 924 2,658 1,494 3,826 1,671 1,779 937 2,076 292 1.86% 

�Ý�:�* Lucifera 0 0 0 0 0 0 0 0 0 0 0 108 239 254 176 52 24 0.05% 

�®�:�* Sergestidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00% 

�•�4�œ�I�* Other Decapoda 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00% 

�D�A�* Cladocera 0 276 288 124 234 0 348 0 0 209 289 269 621 572 176 227 48 0.20% 

�ß�Î�* Ostracoda 0 0 0 0 0 0 0 0 0 0 0 108 0 0 0 7 7 0.01% 

���I�*�t�“ Copepoda nauplius 1,913 2,912 2,615 1,567 2,474 3,472 3,636 3,317 3,993 2,061 4,048 4,419 4,107 12,197 4,392 3,808 624 3.41% 

	£��
ë Calanoida 21,602 29,669 31,801 26,311 44,971 44,755 76,005 39,142 67,478 63,789 72,797 119,750 158,116 126,104 89,128 67,428 10,198 60.39% 

�F��
ë Cyclopoida  3,057 7,908 3,878 10,569 3,945 3,895 8,007 5,732 15,085 6,301 4,699 13,258 8,309 15,882 15,167 8,379 1,137 7.50% 

�S��
ë Harpacticoida 94 429 66 1,716 936 912 580 717 2,366 986 2,699 539 2,579 6,861 2,401 1,592 429 1.43% 

�:�*�t�“ Shrimp larva 1,238 0 0 1,020 502 111 1,509 637 2,440 478 843 377 1,289 2,859 5,973 1,285 386 1.15% 

�f�:�* Mysidacea 0 0 111 373 0 0 0 1,460 185 209 289 269 334 1,080 761 338 109 0.30% 

�W�:�* Euphausiacea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00% 

�ï
Y�t�“ Barnacle nauplius 1,069 4,107 5,031 4,352 6,888 3,182 3,713 3,636 9,502 3,703 2,145 4,204 3,009 3,494 7,730 4,384 542 3.93% 


¿�œ�*�t�“ Echinodermata larva 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00% 

���“�* Chaetognatha 6,863 14,160 13,097 4,626 7,623 7,723 12,996 7,271 5,953 8,631 5,856 8,515 10,172 10,482 10,658 8,975 718 8.04% 

�À�]�* Appendicularia 1,219 552 643 920 2,173 1,135 2,978 1,831 2,145 4,300 1,663 2,802 6,590 3,431 1,698 2,272 399 2.03% 


G���* Thaliacea 113 398 0 50 401 0 348 0 185 0 578 269 1,385 2,732 937 493 183 0.44% 


��| Fish eggs 56 123 111 0 201 45 155 0 185 0 0 0 621 0 0 100 40 0.09% 

�2�ç
� Fish larva 0 0 66 0 167 22 735 0 148 0 120 108 191 381 117 137 49 0.12% 

��
È�2�] Insect larva 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00% 

�•�4 Others 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00% 

�f�K (ind./1,000m3) 47,404 76,195 69,852 61,600 83,690 76,780 121,996 69,793 126,267 97,864 102,002 174,128 208,975 202,401 155,886 111,656 12,949 100.00% 

�µ�*�§  16 18 17 17 19 17 18 17 21 17 18 20 23 21 20 19 1  

�•�§�f
d�K�p�§ (Species Richness Index, SR) 1.393 1.512 1.434 1.451 1.588 1.422 1.452 1.435 1.703 1.392 1.474 1.574 1.796 1.637 1.589 1.524 0.100  

�¡�ì�K�p�§ (Evenness Index, �-�¶) 0.670 0.660 0.618 0.674 0.598 0.540 0.517 0.587 0.564 0.492 0.443 0.430 0.364 0.506 0.550 0.548 0.023  

�•�T�f�K�p�§ (Shannon Diversity Index, �+�¶) (base e) 1.857 1.907 1.750 1.910 1.761 1.531 1.495 1.662 1.716 1.394 1.281 1.290 1.143 1.540 1.647 1.592 0.059  

�ì���K�p�§ (Dominance Index�ô C) 0.254 0.219 0.264 0.234 0.316 0.369 0.410 0.341 0.319 0.443 0.519 0.488 0.579 0.406 0.352 0.367 0.027  

�• 1:1:�µ�´�›�±�õ 2:�€	c�›�±�õ 3:�€� �À�p�T�õ 4:�e�B�›�±�õ 5:�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  
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�Ä2.8.2-2 �•�Ñ
G�q�Ú
ó
 �Ð
L
Þ�O�‚�ì�_�K
‚�$  
 1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 4C 5A 5B 

1B 85.8              

1C 82.6 87.9             

2A 82.0 81.4 83.8            

2B 83.3 86.0 85.4 84.6           

2C 84.4 85.8 85.3 82.4 87.6          

3A 85.8 82.5 82.4 80.6 88.3 85.6         

3B 79.9 78.8 78.7 83.0 82.5 84.9 83.0        

3C 80.6 80.9 78.7 86.0 85.2 84.7 83.0 83.9       

4A 79.2 78.5 81.3 82.8 84.1 85.7 86.2 85.7 78.4      

4B 76.1 75.2 75.9 80.3 83.2 82.4 85.1 82.5 82.2 84.9     

4C 80.2 80.5 81.8 81.6 82.3 85.8 85.8 82.0 82.8 87.5 85.7    

5A 74.7 72.6 71.9 74.7 81.5 79.6 82.7 79.0 80.6 84.4 87.0 82.6   

5B 76.3 73.0 70.7 79.7 76.9 79.4 81.5 80.8 82.8 78.0 86.0 81.2 85.1  

5C 79.9 81.3 79.1 86.2 83.7 82.2 84.2 85.3 88.3 81.7 84.2 84.9 79.9 82.9 
�• 1:1:�µ�´�›�±�õ 2:�€	c�›�±�õ 3:�€� �À�p�T�õ 4:�e�B�›�±�õ 5: �—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  
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�Ä2.8.2-3 �•�Ñ
G�q�Ú
ó
 �Ð
L
Þ�O�‚�¶���f�â�·�ì�"�é�K  

���f�â�·  �ì�"�ï�§  p 	v  

���•  -0.553 0.025* 

�v�K  0.497 0.053 


L
Þ
Ì�‚  0.04 0.097 
� • � ú Spearman correlat ion analys is� ö � I � q *  p < 0.05�ö  

 

 

�Ù 2.8.2-1 �•�Ñ
G�q�Ú�*
L
Þ�O�‚�ì���µ�*�§�Æ�-�é��  

	£��
ë Calanoida, 
67,428 , 60.4%

���“�*
Chaetognatha, 
8,975 , 8.0%

�F��
ë
Cyclopoida , 
8,379 , 7.5%

�€�I�* Pteropoda, 
7,335 , 6.6%

�ï
Y�t�“ Barnacle 
nauplius, 4,384 , 

3.9%

���I�*�t�“
Copepoda 

nauplius, 3,808 , 
3.4%

�•�4 Others, 
11,346 , 10.2%
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�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  

�Ù 2.8.2-2 �•�Ñ
G�q�Ú
ó
 
L
Þ�O�‚�f�K�B�ï�Ù  

 
�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  

�Ù 2.8.2-3 �•�Ñ
G�q�Ú
ó
 
L
Þ�O�‚�µ�*�§�B�ï�Ù  

 
�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  

�Ù 2.8.2-4 �•�Ñ
G�q�Ú
ó
 
L
Þ�O�‚�f
d�K�B�ï�Ù  
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�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  

�Ù 2.8.2-5 �•�Ñ
G�q�Ú
ó
 
L
Þ�O�‚�¡�ì�K�B�ï�Ù  

 
�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  

�Ù 2.8.2-6 �•�Ñ
G�q�Ú
ó
 
L
Þ�O�‚�T�f�K�B�ï�Ù  

 
�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  

�Ù 2.8.2-7 �•�Ñ
G�q�Ú
ó
 
L
Þ�O�‚�ì���K�B�ï�Ù  
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5B
4B
5A
1A
1B
1C
4A
4C
2C
2B
3A
3B
2A
3C
5C

75 80 85 90 95 100
Similarity  

�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  

�Ù 2.8.2-8 �•�Ñ
G�q�Ú
ó
 
L
Þ�O�‚���ã�”���Ð�ì�_�K�Ù  

 

Similarity
801A

1B

1C

2A

2B
2C

3A

3B

3C

4A

4B

4C
5A

5B

5C

Stress: 0.13

 
�• 1:1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2:A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  

�Ù 2.8.2-9 �•�Ñ
G�q�Ú
ó
 
L
Þ�O�‚���ã�é�K�Ù  
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�Ù 2.8.2-10 �•�Ñ
G�q�Ú
ó
 
L
Þ�O�‚�f�K�¶���˜
¨ a ���K
«�r�Ù  

 

	£��
ë ���&�D�O�D�Q�R�L�G�D�� �F��
ë ���&�\�F�O�R�S�R�L�G�D�� 

1mm
 

1mm  

���“�* ���&�K�D�H�W�R�J�Q�D�W�K�D�� 

1mm  

�Ù 2.8.2-11 �•�Ñ
G�q
L
Þ�O�‚�ì���µ�*  
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2.8.3�í
È�“�‚  


G�q�“�
�S�—
��Ô�Á 113�� 10�� 15���ô�½�ú 7:00�@
Ý�ô	
 16:30�ã
Ý�ô
A�/	
 0.5

�? 1.0�æ���ô	e�ò	
 5�? 14�ï�ù�S�—
º�Ô
G�q�`���€�ø�‰�f�¤�ƒ�i�ö  

� • � Ñ 15	• 
ó 
  �� �æ �G 
G �q �í 
È �“ �‚ �ô 	@ �� �I �ï �õ �ï �¦ �õ 
É 
© �õ �ˆ

	� �õ 
¿ �œ �õ �ì �O �¶ �ƒ �] �O �‚ �ô �Å 	@ 7	 • � O � ‚ � Ð 108�ý 149�¦ 169�• 2,509�+

� “ � ‚ 	 • � O  (�Ä 2.8.3-1�õ 2� ù � Ù2.8.3-2�õ 3)�ö  

�Ú 
ó 
  �ç �‚ �• �§ �� 	_ �ô �0 4C
ó 
  �‘ 54�• �“ �‚ 
( �í �ô �‚ �• �§ 
( �ÿ �‘

�‚ 3A
 ó 
   � û � æ � G10�• �“ �‚�ù�ç 	• �O �+ �§ �� 	_�ô�0 2C
 ó 
   � ‘ 517� + � “ � ‚ 	 •

�O 
( �í �ô �§ �Æ 
( �ÿ �‘ �‚ 3A
 ó 
   � û � æ � G21�+ �“ �‚ 	• �O �ù �• �� �æ �¬ �ì �� �•

� Á � ï � … � ƒ � ] � ý (Aspidosiphonidae sp.)
 � � G 587� + � “ � ‚ 	 • � O (23.40%)�ô�• ��

�Á �G 
G �p �® �† (Nitidotellina valtonis) 	 @ � �292�+ �“ �‚ 	• �O (11.64%) ( �Ä

2.8.3-1�ù�Ù 2.8.3-1�õ�Ù 2.8.3-6)�ö�ç �“ �‚ �• �K �� 	_�ô�0 2C
 ó 
   (4.89�+ /m2)

�Á �§ 	v 
( �/ �ô �• �� �Á 5A 
 ó 
   (3.69�+ /m2) �ô �“ �‚ �• �K 
( �e �‘ �Á 3A 
 ó 
  

(0.20�+ /m2)� ô � s � ¡ � “ � ‚ � • � K � Á 1.58±0.36�+ ���P2 (�Ä 2.8.3-1)�ö  

� • � § � f � K � p � § (Species Richness Index, SR)� Ð 	 v �ß�- 2.88~8.97�Ð�Ô�ô

2C
ó
 
��G�‚�•�§�÷�“�‚	•�O�§�è�Ì�‚�•�Ñ
(�e�ô�`�â
��G�h�/���o�‘ � ï � … � ƒ

�] �ý�ô�z �p �§ �Á�•�Ñ
(�e�ù�?�- 4C
ó
 
��G�‚�•�§�Á�•�Ñ�/�Ð
ó
 �ô�z�§ 	 v 
 (

�/ (�Ä 2.8.3-1)�ö  

�¡ �ì �K �p �§ (Evenness Index, �-�¶) �ç �Ú 
ó 
  �Ô �Ð �B �ï �ß �- 0.26~0.91

�Ð �Ô �ô �§ 	v �G �/ �6 �Ä 	• �O �§ �ç �• �Ô �é �� �G �¡ �ì �ô �• �Í 2C
ó 
  
� �G �µ �Æ

� ‘ � ï � … � ƒ � ] � ý � “ � ‚ 	 • � O � § � ^ � ‘ � � 
 ó 
   � ‘ 8�� �0 �¢�ô�z �§ 	v 
( �e�ù�6 2A
ó


   � â 
 � � G 25�• 68	• �“ �‚ 	• �O�ô�� �� �4 �I �ì �� �‚ �•�ô�z �§ 	v 
( �/ (�Ä 2.8.3-

1)�ö  

� ‚ � • � T � f � K (Species diversity, �+�¶)� ß � - 0.33~1.36�Ð �Ô�ô�• �Í 1A
 ó 
  


 � � G 	 • � O � + � § � ç � Ú � ‚ � • � § �Æ�”���h�Á�¡ �ì �ô �z �� 
( �/ �‘ �§ 	v �ù 2C
 ó 
   � â


 � � G � h � í � ‘ � ï � … � ƒ � ] � ý � ô � z � § 	 v 
 ( � e (�Ä 2.8.3-1)�ö  

� ì � � � K � p � § (Dominance Index, C)� ß � - 0.07~0.73� Ð � Ô � ô1A
 ó 
   �� 
�

� G � 4�I�‘�ì���•�ô�z�§	v
(�e�ô 2C
 ó 
   � â 
 � � G � h � / � � � o � ‘ �ï�…�ƒ�]�ý � ^ � t � §

8� � � 0 � ¢ � ‘ � “ � ‚ 	 • � O � ô � z � § 	 v 
 ( � / (�Ä 2.8.3-1)�ö  

15	• 
ó 
  �Ô �í 
È �“ �‚ �ì �_ �3 �K �� 	_ �ô �0 Bray-Curtis� ï � § � é � K � Ú 
 ó


  �Ô �“ �‚ �ì �_ �K�ô�Ú 
ó 
  �ì �_ �K �— 0.00%�? 53.31%�ô�ì �_ �K 
( �/ �Á 5B�¶
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5C
 ó 
   � ô � • � � � Á 3B�¶ 5B
 ó 
   (48.45%)(�Ä 2.8.3-3� ù � Ù2.8.3-4�õ 5)�ö  

�� �ã �é �K �� �ƒ �Ù �¶ MDS�é �K �Ù �ì �_ �� �‡ �\ �‘ �H �@ �I �¢ �Q �µ 	 �T �–

�Á 2	• �� �ã�ô�ì �_ �K20.31%�À�Q�’ 1A�õ1B�õ4A�õ4B�¶ 4C
 ó 
   � Î � � � Á 
 ( � / � ‘

�‹ 	• �� �ã �ô �ì �_ �K20.25%�À1C�õ 2A�õ 2B�õ 2C�õ 3A�õ 3B�õ 3C�õ 5A�õ 5B�¶ 5C


ó
 �Î �� �‹ 	• �� �ã�ô�• �Ñ �S �— �û�õ�È �Þ �÷ ���õ�G �‚ �• �” �� �� �4 �I �‘ 	á �f

(�Ä 2.8.3-3� ù � Ù2.8.3-4�õ 5)�ö  

� • � Ñ 
 G � q � Ú 
 ó 
   
 � � G � í 
 È � “ � ‚ � f � K � ¶ � í � k � � � f � â � · � ì � " � é � K � I � ¢ � ô

� � � f � â � · � ÷ � í 
 È � “ � ‚ � f � K � � � I � q � ì � " � ô � ‚ � p � ’ � m � » � € � ø � � � I � q � ì � " � Ð


ó �è �¶ �í 
È �“ �‚ �‘ �" �ï ( �Ä2.8.3-4)� ö � µ � • � Ñ � � � æ � ³ � í 
 È � “ � ‚ � f � K � é � K � ô


 G � q5� � 
 ó � � (�µ �´ �› �±�õ�€ 	c �› �±�õ�€ � �À �p �T �» �í �± �› �±�õ�e �B �› �±�õ

� — � · � › � ± )3	 • � A � K (10 m�õ 15 m�õ 30 m)�Å 15	• 
ó 
  �ô �• �Ñ �� 
� �G �Ð 
G �q

� í 
 È � “ � ‚ 	 • � O � + � § � ß � - 21~517�+ �Ð �Ô�ô 3	 • � A � K � Ô � ‘ 
 G � q � í 
 È � “ � ‚ 	 • � O

� + � § � � � I � q 	 á � f (ANOVA, F=0.90, p=0.43)�ù �6�Ö��
ó���Ð�Ô
G�q�í
È�“�‚

	•�O�+�§ �� �I�q	á�f (ANOVA, F=0.43, p=0.78) (�Ä 2.8.3-1)�ö  
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�Ä2.8.3-1 �•�Ñ
G�q�Ú
ó
 �Ð�í
È�“�‚�Ð�•�*�¶�§�Æ  

 

+ #µ �Í���Ü 1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 4C 5A 5B 5C Total �s�¡ �±�—�C	á �-�é�� �±�—	á
Annelida �I�ï�O�‚�Ð
Errantia 
Þ�H�e�œ

Eunicidae �Z���`�ý
Eunice sp. �Z���`�¦ 2 0 0 0 0 0 0 0 0 1 0 0 0 0 0 3 0.200 0.145 0.12% 0.561
Lysidice sp. �ø�J�]�¦ 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0.200 0.200 0.12% 0.775
Marphysa sp. �ß�]�¦ 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Palola sp. 19 0 0 1 0 0 0 0 0 0 0 0 0 0 0 20 1.333 1.265 0.80% 4.894

Glyceridae �•���`�ý
Glycera sp. �•���`�¦ 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 3 0.200 0.200 0.12% 0.775
Goniadidae sp. �A�•���`�ý 3 0 0 0 0 0 0 0 1 0 0 0 0 0 1 5 0.333 0.211 0.20% 0.816

Nephtyidae �Á�•���`�ý
Aglaophamus sp. �ã�”�Á�`�¦ 0 1 1 0 0 0 0 1 0 0 0 0 0 0 3 6 0.400 0.214 0.24% 0.828
Nereididae sp. ���`�ý 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Polynoidae sp. �í�R�]�ý 33 2 0 0 0 0 0 0 0 1 0 6 0 0 1 43 2.867 2.192 1.71% 8.484
Sigalionidae sp. �´�R�]�ý 1 7 0 0 1 0 0 1 1 0 0 0 0 4 1 16 1.067 0.502 0.64% 1.944
Syllidae sp. �‹�]�ý 1 0 0 0 0 0 0 0 0 2 0 2 0 0 0 5 0.333 0.187 0.20% 0.724

Sedentaria �æ�Ú�e�œ
Flabelligeridae sp. 	û���]�ý 2 0 0 0 0 0 0 0 0 0 0 1 0 0 0 3 0.200 0.145 0.12% 0.561

Opheliidae  
G�'�ý
Ophelina sp. 
G�'�¦ 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 2 0.133 0.091 0.08% 0.352
Opheliidae  sp. 
G�'�ý 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0.067 0.067 0.04% 0.258
Sabellariidae sp. �ä���]�ý 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0.133 0.091 0.08% 0.352
Serpulidae �ê�ß�]�ý 2 0 0 0 0 0 0 0 0 1 0 0 0 0 0 3 0.200 0.145 0.12% 0.561

Arthropoda �ï�¦�O�‚�Ð
Malacostraca �ì�˜�œ
Amphipoda �„�I�ž

Ampeliscidae sp. �ˆ�s�‹�:�ý 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 4 0.267 0.206 0.16% 0.799
Maeridae sp. �-�_�4�‹�:�ý 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0.067 0.067 0.04% 0.258
Corophiidae sp. )��‚)&�ý 0 0 0 0 1 0 2 0 0 0 0 0 9 0 0 12 0.800 0.604 0.48% 2.336
Photidae sp. �Ý�‹�:�ý 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0.133 0.133 0.08% 0.516

Decapoda  �œ�I�ž
Sergestidae  �®�:�ý

Acetes sp. ���:�¦ 0 0 0 7 9 2 5 4 4 0 0 0 0 1 0 32 2.133 0.768 1.28% 2.973
Decapoda/Dendrobranchiata �œ�I�ž�0�D�—�e�ž

Megalopa �µ�s�t�] 0 0 0 0 0 0 0 2 0 0 0 0 0 1 0 3 0.200 0.145 0.12% 0.561
Penaeidae �ù�:�ý

Metapenaeopsis barbata �#�G�ù�: 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258
Metapenaeus ensis �˜�•�e�ù�: 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258
Parapenaeopsis cornuta �A	��Ï�ù�: 0 0 1 2 1 0 0 0 0 0 0 1 0 0 0 5 0.333 0.159 0.20% 0.617
Parapenaeopsis hardwickii �Ï�A�Ï�ù�: 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 4 0.267 0.182 0.16% 0.704
Parapenaeopsis sculptilis �Á�…�Ï�ù�: 0 0 0 0 3 1 0 0 0 0 0 0 0 0 0 4 0.267 0.206 0.16% 0.799
Penaeidae sp. �ù�:�ý 0 0 1 10 7 0 0 0 0 0 0 0 1 3 1 23 1.533 0.774 0.92% 2.997

Decapoda/Pleocyemata �œ�I�ž�0�$�|�e�ž
Dromiidae �Ÿ�õ�ý�!

Cryptodromia sp. �æ�Ÿ�õ�¦ 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Diogenidae �²�•�Œ�Ú�õ�ý

Diogenes jubatus �•/|�²�•�Œ�Ú�õ 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258
Diogenes rectimanus �”/|�²�•�Œ�Ú�õ 0 0 1 1 2 1 1 20 11 3 0 0 7 1 0 48 3.200 1.439 1.91% 5.570

Galatheidae  1F�˜�:�ý
Galathea orientalis �?��1F�˜�: 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 0.133 0.091 0.08% 0.352

Hippidae �\�õ�ý
Mastigochirus gracilis �’�Ž�I�õ 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 10 0.667 0.667 0.40% 2.582

Porcellanidae �`�õ�ý
Enosteoides ornatus �8�¬���D�`�õ 23 0 0 3 0 0 0 0 0 0 0 2 0 0 0 28 1.867 1.528 1.12% 5.914
Petrolisthes heterochrous �f�E�ß�`�õ 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Raphidopus ciliatus �í���’�I�õ 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Decapoda �œ�I�ž�0�-�À� �ž
Inachidae  �þ�Ð�õ�ý

Oncinopus sp. 0 0 1 0 0 0 0 0 0 0 0 2 0 0 0 3 0.200 0.145 0.12% 0.561
Leucosiidae �•�õ�ý

Ebalia sp. �r
Ø�õ�¦ 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258
Leucosia sp. �•�õ�¦ 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 3 0.200 0.107 0.12% 0.414

Matutidae  �¿�4�õ�ý
Matuta victor 
/�s�¿�4�õ 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2 0.133 0.091 0.08% 0.352

Parthenopidae �o�õ�ý
Harrovia elegans 	
�=�-�A�õ 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Pilumnidae ���ˆ�õ�ý�!
Pilumnus longicornis �Ï�A���ˆ�õ 12 0 0 1 0 0 0 0 0 0 1 1 0 0 0 15 1.000 0.793 0.60% 3.071
Pilumnus sp. ���ˆ�õ�¦ 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 10 0.667 0.667 0.40% 2.582

Portunidae ���·�õ�ý
Charybdis sp. 0ð�¦ 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Portunus pelagicus �û
G���·�õ 0 0 0 4 0 0 0 0 0 0 0 0 0 1 0 5 0.333 0.270 0.20% 1.047
Thalamita kagosimensis 
�	Þ�-�¶�õ 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 4 0.267 0.267 0.16% 1.033
Xiphonectes hastatoides �Ÿ�Î���·�õ 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Portunidae sp. ���·�õ�ý 3 0 0 5 0 0 0 0 0 1 1 0 0 1 0 11 0.733 0.371 0.44% 1.438

Xanthidae  	û�õ�ý
Medaeops granulosus �í�ˆ�¯�þ�O�õ 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258

Decapoda/Pleocyemata/Caridea �œ�I�ž�0�$�|�e�ž�0
•�:� �ž
Alpheidae sp. �3�:�ý 2 0 0 0 0 0 0 0 0 0 0 16 0 0 1 19 1.267 1.063 0.76% 4.114
Crangonidae sp. �C�:�ý 0 0 0 0 0 1 0 0 2 0 0 0 0 0 0 3 0.200 0.145 0.12% 0.561
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Palaemonidae �Ï�‰�:�ý

Palaemon pacificus �ü�s�©�Ï�‰�: 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3 0.200 0.200 0.12% 0.775
Urocaridella sp. �À�ç�:�¦ 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258
Palaemonidae sp. �Ï�‰�:�ý 4 1 0 0 0 0 0 3 7 1 12 99 0 0 0 127 8.467 6.532 5.06% 25.278

Ogyrididae  �Ï�s�:�ý
Ogyrides sp. �Ï�s�:�¦ 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0.133 0.133 0.08% 0.516
Ogyrididae sp. �Ï�s�:�ý 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Pasiphaeidae �Ò�ß�:�ý
Leptochela gracilis  	…�Ï�’/|�: 0 0 0 4 1 3 0 1 4 0 0 2 5 6 5 31 2.067 0.573 1.24% 2.219

Scyllaridae �\�:�ý
Scyllarus sp. �\�:�¦ 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258

Upogebiidae �¤�Ä�:�ý�!
Upogebia edentata ���ˆ�¤�Ä�: 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Mysida �f�:�ž
Mysidae sp. �f�:�ý 3 0 1 5 0 0 0 19 0 1 0 0 5 7 0 41 2.733 1.308 1.63% 5.063

Ostracoda �ß�Î�œ
Cypridinidae sp. 
G�{�ý 0 0 0 0 0 2 0 1 2 0 0 0 1 2 0 8 0.533 0.215 0.32% 0.834

Pycnogonida  
G�Ð�…�œ
Pantopods sp. 
G�Ð�…�ž 0 0 0 3 2 0 0 0 0 2 0 0 0 0 0 7 0.467 0.256 0.28% 0.990

Chordata 
É
©�O�‚�Ð
Ascidiacea sp. 
G�Ë�œ 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Actinopterygii �Ÿ�ç
��œ
Juvenile fish �t
� 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 2 0.133 0.091 0.08% 0.352

Cynoglossidae �A4‰�ý
Cynoglossus lida �s�r�A4‰ 0 1 0 2 0 0 0 3 0 0 0 0 0 1 0 7 0.467 0.237 0.28% 0.915
Cynoglossus puncticeps 
¬�Ð�A4‰ 0 0 0 3 1 0 0 1 0 0 0 0 2 2 0 9 0.600 0.255 0.36% 0.986
Gobiidae sp. DÄ�Á
��ý 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Cnidaria �ˆ	��O�‚�Ð
Anthozoa �¸�]�œ

Actiniaria sp. 
G���ž 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 2 0.133 0.091 0.08% 0.352
Octocorallia �–�+�Ñ�´�œ

Acanthogorgiidae sp. 
¿�›�Ñ�´�ý 0 0 0 0 0 0 0 0 0 2 1 2 0 0 0 5 0.333 0.187 0.20% 0.724
Clavulariidae �3�Ñ�´�ý

Carijoa  sp. 
��¸�Ñ�´�¦ 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 0.133 0.133 0.08% 0.516
Dendrophyllidae sp. ���Ñ�´�ý 0 0 0 0 0 0 0 0 0 1 0 26 0 0 0 27 1.800 1.731 1.08% 6.700
Ellisellidae sp. �Ž�Ñ�´�ý 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 0.133 0.133 0.08% 0.516
Gorgoniidae sp. �›�Ñ�´�ý 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 3 0.200 0.107 0.12% 0.414
Melithaeidae sp. 	û�ì�Ñ�´�ý 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258

Nephtheidae  
¿�ì�Ñ�´�ý
Litophyton sp. �^�ì�Ñ�´�¦ 0 0 0 0 0 0 0 0 1 1 8 5 0 0 0 15 1.000 0.602 0.60% 2.330
Plexauridae sp. �›�›�Ñ�´�ý 0 0 0 0 0 0 0 0 0 0 3 5 0 0 0 8 0.533 0.377 0.32% 1.457
Subergorgiidae sp. �ì�›�Ñ�´�ý 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0.133 0.133 0.08% 0.516

Leptothecata �ì���†�ž
Aglaopheniidae sp. �3-¥�ý 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0.533 0.534 0.32% 2.066
Sertulariidae sp. �!��-¥�ý 0 0 0 0 0 0 0 0 3 1 2 90 0 0 0 96 6.400 5.981 3.83% 23.145

Echinodermata 
¿�œ�O�‚�Ð
Asteroidea 
G�ƒ�œ

Asterinidae 
G�*�ý
Asterina coronata �¸�÷
G�* 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 0.133 0.091 0.08% 0.352

Crinoidea 
G�-�Ý�œ
Comatulida sp. 
G�2�Á�ž 1 2 0 0 0 0 0 0 0 0 1 27 0 0 0 31 2.067 1.789 1.24% 6.923

Echinoidea 
G�Œ�œ
Dendrasteridae sp. ���ƒ
G�Œ�ý 0 0 0 0 1 0 0 0 0 0 0 0 3 0 0 4 0.267 0.206 0.16% 0.799

Holothuroidea 
G�V�œ
Sclerodactylidae �/�•�V�ý

Afrocucumis sp. �f�•�V�¦ 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0.200 0.200 0.12% 0.775
Ophiuroidea �Â�À�œ

Amphiuridae sp. �Ú�;�I�ý 0 0 0 0 0 0 0 0 2 0 1 0 0 0 2 5 0.333 0.187 0.20% 0.724
Euryalidae sp. �-�Â�À�ý 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Gorgonocephalidae sp. �>�Â�À�ý 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 2 0.133 0.091 0.08% 0.352
Ophiactidae �Ÿ�Â�À�ý 1 0 0 4 0 0 0 1 0 0 1 0 0 0 0 7 0.467 0.274 0.28% 1.060

Ophiotrichidae �ˆ�Â�À�ý
Ophiothela sp. �á�Â�À�¦ 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258

Mollusca  �ì�O�O�‚�Ð
Polyplacophora �í�H�œ

Chitonidae sp. �¡�$�ý 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Gastropoda ���I�œ

Buccinidae 	Ü�¥�ý
Pollia fumosus ���ó	Ü�¥ 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Cerithiidae sp. �õ�ú�¥�ý 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258

Clathurellidae �ˆ�±�¥�ý
Pseudoetrema fortilirata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0.067 0.067 0.04% 0.258

Columbellidae 
��¥�ý
Mitrella sp. 
��¥ 0 0 0 0 0 0 0 0 0 1 0 8 0 0 1 10 0.667 0.532 0.40% 2.059

Cylichnidae �o�¥�ý
Cylichna biplicata �ˆ�©�o�¥ 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 2 0.133 0.091 0.08% 0.352

Cymatiidae  �d�¥�ý
Gyrineum natator 	

g�€�d�¥ 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Eulimidae �`�¥�ý
Eulima bifasciata �ˆ�¥�`�¥ 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 2 0.133 0.091 0.08% 0.352

Fissurellidae �‹�¥�ý
Diodora quadriradiata �r
¦�ø�þ�¥ 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
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Muricidae �.�¥�ý

Ergalatax contracta �‰�;�H�¥ 3 4 0 0 0 0 0 0 0 1 0 5 0 0 0 13 0.867 0.435 0.52% 1.685
Lottiidae �*�¸�Ù�¥�ý

Patelloida pygmaea �¸
p�Ù�¥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 0.200 0.200 0.12% 0.775
Nassariidae �C
¦�¥�ý

Cyllene rubrolineata �|�Î�C
¦�¥�! 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Nassarius conoidalis �Z�C
¦�¥ 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0.200 0.200 0.12% 0.775
Nassarius fuscolineatus 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258
Nassarius nodiferus �‰�;�C
¦�¥ 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 3 0.200 0.145 0.12% 0.561
Nassarius succinctus  �þ
��C
¦�¥ 0 0 0 0 0 0 0 23 0 0 0 0 0 21 3 47 3.133 1.992 1.87% 7.708
Nassarius teretiusculus �»�#�C
¦�¥ 0 0 0 0 27 5 1 22 0 0 0 0 15 1 0 71 4.733 2.320 2.83% 8.980
Nassarius variciferus �u�;�C
¦�¥ 1 0 0 0 1 5 0 8 0 0 0 0 0 0 0 15 1.000 0.602 0.60% 2.330

Naticidae  �•�¥�ý
Polinices didyma didyma �µ�•�¥ 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Natica buriasiensis �f
¦�•�¥ 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Natica lineata �’
¦�•�¥ 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 2 0.133 0.091 0.08% 0.352

Ovulidae 
G�|�¥�ý
Diminovula punctata  �ú�â
G�|�¥ 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 6 0.400 0.400 0.24% 1.549

Pseudomelatomidae 
Inquisitor intertinctus �›
É�•�/�Ô�…�¥ 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Terebridae �A�¥�ý
Duplicaria badia �I�s�"�A�¥ 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Hastula strigilata �¸�A�¥ 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2 0.133 0.091 0.08% 0.352
Strioterebrum plumbeum 0 0 0 3 14 6 1 12 0 0 0 0 3 10 2 51 3.400 1.246 2.03% 4.823

Trochidae �Š�¥�ý
Lirularia pygmaea 5 0 0 0 0 0 0 0 0 0 0 3 0 0 0 8 0.533 0.377 0.32% 1.457

Turridae  �Ô�…�¥�ý
Etrema sp. ���¥�¦ 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 4 0.267 0.182 0.16% 0.704
Lienardia mighelsi �/
1�”�…�¥ 0 0 1 0 0 1 0 0 0 0 0 0 3 0 0 5 0.333 0.211 0.20% 0.816
Tomopleura nivea �)�±�Ô�…�¥ 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2 0.133 0.133 0.08% 0.516
Turridae sp. �Ô�…�¥�ý 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0.133 0.133 0.08% 0.516

Scaphopoda �Ú�I�œ
Entalinidae ���ã�A�F�ý

Entalinopsis intercostata �ä�A�•�#�F 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 3 0.200 0.200 0.12% 0.775
Gadilidae 	��•�#�F�ý

Gadila anguidens 	��•�#�F 0 0 0 1 0 2 0 3 0 0 0 0 18 38 6 68 4.533 2.683 2.71% 10.385
Gadilinidae �<�’�•�#�F�ý

Episiphon virgula 
��…�•�#�F 0 0 0 0 0 5 0 0 3 0 0 0 0 12 29 49 3.267 2.024 1.95% 7.833
Bivalvia �ˆ
Ø�œ

Arcidae �1�†�ý
Barbatia foliata �2�1�† 4 1 0 0 0 0 0 0 0 0 0 2 0 0 0 7 0.467 0.291 0.28% 1.125
Barbatia virescens �Ù�2�1�† 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Mimarcaria matsumotoi 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Arcidae sp. �1�†�ý 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Condylocardiidae �¦�œ
��†�ý
Carditella hanzawai �f���»���† 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Chamidae �C�±�†�ý
Chama pacifica �ü�s�©�C�±�† 0 0 0 0 0 0 0 0 0 8 1 3 0 0 0 12 0.800 0.554 0.48% 2.145

Corbulidae �$�†�ý
Corbula cadenati 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258
Corbula formosensis �`�|�$�† 0 0 1 0 1 2 0 1 0 0 0 0 0 0 0 5 0.333 0.159 0.20% 0.617
Corbula scaphoides �C�Î�$�† 1 0 0 0 1 0 0 1 0 0 0 2 0 0 0 5 0.333 0.159 0.20% 0.617

Crassatellidae  ���†�ý
Crenocrassatella foveolata  ���† 0 0 0 0 0 0 0 0 0 0 0 0 35 0 0 35 2.333 2.335 1.40% 9.037
Nipponocrassatella nana 	¿	¿���•���† 0 0 0 0 0 0 0 0 0 0 1 0 0 3 1 5 0.333 0.211 0.20% 0.816

Gastrochaenidae �Ò���†�ý
Gastrochaena cuneiformis �Ò���† 3 0 0 0 0 0 0 0 0 0 1 0 0 0 0 4 0.267 0.206 0.16% 0.799
Spengleria mytiloides �¢�Î�Ò���†�! 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2 0.133 0.091 0.08% 0.352

Isognomonidae ���]�†�ý
Isognomon ephippium �-�Ÿ���]�†�! 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0.200 0.200 0.12% 0.775
Isognomon legumen �›���]�† 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0.800 0.801 0.48% 3.098

Limopsidae �€�Ä�ý
Limopsis japonica ���•�€�Ä 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 3 0.200 0.145 0.12% 0.561

Mactridae �-�¸�†�ý
Mactra quadrangularis ���Î�-�¸�† 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0.067 0.067 0.04% 0.258
Mactra nipponica ���•�-�¸�† 1 0 0 0 0 0 1 14 0 0 0 0 5 1 0 22 1.467 0.956 0.88% 3.701
Mactridae sp. �-�¸�†�ý 0 0 0 0 2 0 0 1 0 0 0 0 0 0 0 3 0.200 0.145 0.12% 0.561

Myochamidae �Ÿ�A�H�†�ý
Myadora sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 3 0.200 0.145 0.12% 0.561

Mytilidae 
Ø�|�†�ý
Gregariella coralliophaga �Ñ�´�1 15 1 1 0 0 0 0 0 0 16 5 1 0 0 0 39 2.600 1.394 1.56% 5.396
Lithophaga sp. �¡�1�¦ 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 3 0.200 0.145 0.12% 0.561
Trichomusculus semigranatus �J�ˆ���<�† 9 0 0 0 0 0 0 0 0 0 1 2 0 0 0 12 0.800 0.604 0.48% 2.336

Nuculidae  ���¸�†�ý
Ennucula niponica ���•���¸�† 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 3 0.200 0.200 0.12% 0.775
Petricolidae sp. �P�¡�†�ý 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.067 0.067 0.04% 0.258

Pharidae  �˜2E�ý
Siliqua radiata �À�=�D2E 0 0 0 1 0 0 0 4 0 0 0 0 0 0 0 5 0.333 0.270 0.20% 1.047

Pteriidae �é�†�ý
Pteria brevialata ��	��é�† 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 0.133 0.133 0.08% 0.516
Pteria maura ��
¦�é�†�¡ 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.067 0.067 0.04% 0.258
Pteria tortirostris �˜�Î�é�† 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 0.133 0.133 0.08% 0.516



 

 

2-56 

 
�• 1�ú 1=�µ�´�›�±�õ 2=�€	c�›�±�õ 3=�€� �À�p�T�õ 4=�e�B�›�±�õ 5=�—�·�›�±�ö  
�• 2�ú A=���A 10M�õ B=���A 15M�õ C=���A 30M�ö  
�• 3�ú�æ�¬	_�H�Á
‚�Î�í
È�“�‚�æ�¬�Ô�h 0.457(m)*�b�p
��Ô 300(s)*�­�ò 1.5(Kn)*0.5144(m/s)=105.79(m2) �ö  
�• 4�ú��
ó
 	Y�D�§ 1�ô�z���s�¡	v ±�±�—	á�ö  
�• 5�ú�Ä
1�ã
B�O :�+�ö  
�• 6�ú�f
d�K�p�§�� Species Richness Index, SR���õ�¡�ì�K�p�§�� Evenness Index, �-�¶���õ�T�f�K�p�§ (Shannon Diversity Index, �+�¶)�õ�ì���K�p�§�� Dominance Index, 

C���ö  
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