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 Abstract 

     Taijiang National Park have a variety of benthic animals because the abundant habitats in the 
area. The challenge in future include frequent human activities, over-exploitation and overfishing, 
resulting in biological resources, species and the number of dramatic reduction. To access the 
Biodiversity Baseline Survey is urgently necessary and important.  

     In this project, the biological survey will be investigated in Zengwen Estuary Wetland, Sicao 
Wetland, Qigu Salt Pan Wetland and Yanshui Estuary Wetland from August 2017 to November 
2018 in every season. The Arthropods, mollusks, annelids, and environmental information will be 
collected and investigated. The economic shellfish status and resource by handpicking harvest of 
local fishermen with be surveyed. 

     Benthic organism of intertidal zone investigation including Quantitative survey and 
Qualitative investigation. Quantitative survey use Sampling frame method. Qualitative investigation 
use crossing line and collect by hand. Diversity index and Cluster analysis will process after species 
identification.  

     Recording harvest weight and number of harvest people in harvest period about commercial 
shell including Cyclina sinensis. C. sinensis investigation use crossing line method and estimate 
condition factor and gonado-somatic index(GSI). Potamididae species was collected by quantitative 
sampling method and estimate morphometrics, quantity and species. The parameter of sediment 
(particle size, organic carbon, Kjeldahl method) were conducted at the same sampling site in 
Zengwen Estuary Wetland . 

     The number of Mollusca species was highest in Cigu Salt Pan Wetland and average desinty 
was hightest in Zengwun Estuary Wetland. The number of Crustacea species and average desinty 
was highest in Sicao Wetland. The number of Polychaeta species was highest in Cigu Salt Pan 
Wetland and Sicao Wetland and average desinty was hightest in Sicao Wetland and YS2. Mollush 
diversity were obvious higher in CG4. Although ZW1 and Wan-Zi-Liao are non-biodiversity 
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hotspot, they are important biological habitat. Sicao Wetland and Qingcaolun were crustacean 
biodiversity hotspot. 

    In 2018, there were 253 harvesting times and 2144.5 Kg totally harvest weight as lowest value 
frome 2012. The result of sediment analysis, nitrogen-containing substance was obvious higher in 
inner area and organic matter was higher in outer area. Potamididae species are abundant, so that it 
can plan to open harvest. The richness of C. sinensis in TaiJang National Park are decrease rapidly 
with unknow reason. It need long term investigation for environment factor. 

 

Suggestion 

1. The result of this study can be a background information that reduce survey area and increase 
survey intensity in same site. 

2. Based on the survey results, CG4 is the best site for environment education. Qingcaolun is the 
best area for land crab observation. 

3. Continue to Quantitative survey and monitor the harvest of C. sinensis. Notice the variation of C. 
sinensis populations in protected area. Continue to monitor the sediment and water quality. 

4. It should be stop to harvest when total harvest weight of C. sinensis achieve to 2000Kg. If the 
density of C. sinensis is lower than 30 ind./10m2 in the next year, it may consider that C. sinensis 
harvest should be suspend for one year. 
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éɯ¸¥öŴƚ͙。Ș�͙。ȘȮˏ不

ǅ˄Ӎӧƚʹ˫ˏЬΒ
u9țȚμν˾ŴŬéŢЬ�ͩƂ˫ˏ�Ђ
ŴƚĺôŢȬ�ˏ»

9�˭˾Ȋɀ̙Ń
Iž˧Ăi̯͡#РĮ˾ȊɀӍ���ω˯ʪɢʥыњ̫上世ͦʁʒ˫

ˏµŢȬ�ˏ�˭
ƜѯǘĊѲ˾˄Ӎӧ
˯ȮˏÉǖƜƚʹø̡ʃЦ΅˾ӌˏ
їΆȵƚ

ģǠ˾̙Ń˾ӌˏͭ
ɋ�互ô˾˫ƕ͕̮ �́ɯ¸ʯê˫ƕ͕��Shaw & Fredine, 1956��
¼ɨê¥ҔǎȊũĊ˾ɯ¸ʯêć
ѤȊξɯ¸ɭ̯ơ ɮɽ ɹЬʴêµ亦ā́Ĉb˾ċ

ʽƜ0ʹȬê互ô�iǙ串
2010�� 

    ¼ɨê¥Ĉ、˾ȬêÍРĮ˾ӌˏ�^ǄL亦 Ｏϣ Т互́˫ˏӌˏJʔµȬƎüƟ

�ȵƚ�qȊәŤ˫ˬ�˾˫ƕ͕�ȘǟǼ
2009�
Ižɋ¥ǎȊξЌĈ˜Х˫ˏШʔ

ĕʏwSӢ Ｏϣ互 亦� ɢӢÍŢȬ˫ˏ́�Șŝ�
2011��àɋ
ǙţȊ҆ǫɋê
¥�ɑ½Ɠ΀Íʯê˫ƕPΐ��Β
�ʹPМj˟ʳ­˜̤ âĪːȊΟʽӋǾ 主˫�

ˏ Ȯˏµ½е
ǚĶȆǢʘ¸Ǩ˫ʁϺê� 303 m了͊ã�ʹӮҷˣӥ˫ƕPМ¥Í�Ћ
ʹâĪmäPМ¥�iǙ串
2009�� 

    àʹȊѰϹ˾˫ƕ˧Ăµ0Ǣɑ½
¼ɨâĪmä
ǫɜâ 98Ŝ�2009Ŝ�12ȉ 28Ǳ
ɊŬƽˊƚ̸
ʹƛâ̿lťâĪmä�pÃ̮žΟǫ¹8¼ʵϸ©串Ȇĝé�¼ɨiʂ


͊ã�ư΢©ŕĢ©¥Σ�΍¥ʲʂҗö
�ÇÞ（ ӨΉ҉ ²ĢҾӧˮÌџ �΍ʩʓ

9µʂöΠʫʓͰȔÁō� 

    ¼ɨâĪmäǎȊРĮ˾˫ˏШʔ
ΆƚʹéêŁɜ�˭˾ʂɻ˫ˏШʔ
ѐ(ɯ¸ 
ʩʓɮŋ�˾ʂɻ˫ˏ
�ưТ互 ＯϣÍ˧͉�ˏūȵ#¼ɨʂɻ˫ƕ͕˾˫ƕШʔ
�

РĮ#0互˫ɾ
é¼ɨ˾ǢǶ΋μ˻ń�ƥʣξȳŤѰϹ˾ЁΫ�AчŜà0¸΋μ˻ń 

ˬȲ不ôµŐȲ¡
0互˾ɾ�̈ǀƜҋǀêŷҺ�ѐ(˫ˏ˾˫ĝ̳ҋ
ĕ�ƻǘŨɢΠ

ʂɻǻȈѓƚɢӘƜŢЬ˾ɧȞ
ї�ɌŷҺ�ȬƎǫp�˾˫ˏ
ĕͪˎϥ$: ύ互ʝ

˫ѓƚɢ，ÍɱɧćʗNǺŘϻ˾Kę
0互њŤƸǌѓƚ˫ˏǯͿ˫ĝ˾Ą�
ǯͿǡѲ

цђʎĻ
0ʹҊ˻IТ互˫ˏȬê·�̖ą
ȬêǗНѓƚ˶ê˫ˏʜ*́�àɋ
Ҕ#

ѰϾ0ʹɾ�ĸ˫ƕśϬ˾̖ąć
їϨЕȟ�#Ђɋê˫ˏ˾˫ˏĈ、Ƌ
ΆŻ�ĥ�ƾ

¶ў˶˾Шʔ�˭͇ˠǺƊш�Ɔҿ˾�  
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% �І˴̇Ȼ 

    ¼ɨâĪmäiȊkϐâҝ͝ÍkϐâĪ͝ѰϹ˾ʯê
pěΐ#Ĉb�РĮ˾˫ˏШ
ʔ
ѐ(ѰϹ˾˫ˏШʔ
é0ʹɾ�ÍŚǓ�»ΒȈĸ˶ê˫ˏǯͿŷҺ�àɋ
їϨ˶

ê˫ˏШʔЕȟū̸˫ˏˏ̭Ĉ、Ƌ˾øͮÍШǤŦǺ些Ϲ̇Ȼ
ƣΒͩ˯̧ğЙǐ#Ђˏ

̭�Ŗ˞ɵµϼ�͇ˠ�ɋćʹ#̯ȳ͇ˠӮҷˣӥPМ¥Т互Шʔ�˭
ƆҿƳͺǖҥ 

�◎ ШʔµʢɜƾƸ˞ɵ
ƣΒ�ĥўǻ ўê˾̾Àéêʢ˖\ͨ��ĥĸТ互Шʔ˾

̄ʐµǁ͇ȊǛµ®ǻ˾͇ˠǪɶ� 

    àɋȑІ˴éųǠǰȊä¥iɴʂʯêŢȬʼΓȯ�ˏ˾Ĉ、Ƌ̉ҍ̲̕ū̸ШǤ
�
�Ϲѵĸ�΍ʯê ȆǢʘ¸ Þ（ ӧɢʯếѰϹˀӯїϨ͉Ύ�ˏĕＯ ϣÍɢ˫Ǵ

Ϡ кӘ�ˏĕϟТ互µ˧͉�ˏĕİə�ˏÍĈə�ˏ˾Еȟ
ģ[ɋ¥˫ˏШʔˏ̭Ш

ǤŦ
9ǄLȏJéͩ˄͇ˠǪÅ�´΄ШǤ� 
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� ��0̲̕ 

    ¼ɨâĪmäàpêˠCͼːɒ ĈbȬêěΐРĮ˫ˏШʔÍ0ʹ˻ń̉ҍˬȲǢ¡

ʹ�0Ǣɑ½ ˫ƕPΐΣͩʰˬȲsH�âĪmä�ǚΟ 2009Ŝƚ̸9J
Ҕ¼ɨâĪm
ä͇ˠϐĸɋ¥˾͇ˠÍėЉЕȟ�Ѣӎ�ć
ȃȊЌĈ�Â二ö˾âiğ΅ѵĸɋ¥їϨ

̉ҍ̲̕�ĕ�¼ɨâĪmäµÌͯê¥0Ǣɑ½ЕȟµPĝϼ�̲̕��̂ǵ
2011� 
¼ɨâĪmää¥ɢдШʔ�˭ôƕЕȟµЎ>�ѩΐ;
2012� ¼ɨâĪmäјħ˫ƕ
ǮјБ̐�ƿЈ�È̦В
2013� ¼ɨâĪmäµÌͯê¥ѰϹ˫ˏ互Ϳ�Bµʂŋʯê
ɯ¸˫ƕ͕НѠ�Șŝ�
2011�̲́̕� 

    чŜJàj˟ɝSȳ̺¡ 0ʹɾ�ӄ͵Í0ŐūЋ̖ąȬếà͞
ʯê˫ˏœǶ五
·�ŚǓĹΡǯͿǡѲʎĻƜʜ*
àɋʯê˫ˏ˾ЕȟÍ̄ʐǺƆϹ˾�ÕȊƳͺЕȟ�

#Ђɋê˫ˏ˾ˏ̭Ĉ、Ƌ
Ǫ»ſǡǐ�ž̐˞2˫ˏˏ̭IÆͫƳƜƳͺʎĻ
ΆŻǄ

LШЇО͇ˠÙC̐ȁ�ƾ¶ў˶˾͇ˠǙͅ
Âǻω˯Ǣ˗ųǠњ³ƟЕȟ�˾ˏ̭̭互

ШǤ
ĸˏ̭ͣƚǫǻҋ��Н¡ȊpƆϹƋ
��ǫGʹŻͺ̲̕ƋЬΣǪÅ�MƁ
ч

ŜΣ¼ɨâĪmäµpÌͯê¥ʂö˫ˏĈ、Ƌ̉ҍЕȟ�І˴ǉҥĕϭ 3-1� 
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ϭ 3-1 ¼ɨâĪmäµÌͯê¥Ǣ˗ÃѾµǊϹųǠ 

̉ҍІ˴/Ǣ˗ ̲̕ȍҋ/І˴
Ŝ< 

̲̕/̇
Ȼ¥ö 

�Ϲ̲̇̕Ȼµ̉ҍƋ�◎ 
»�˭

互ô�

互 

Șŝ�(2011)¼ɨâĪ
mäµÌͯê¥ѰϹ˫

ˏ互Ϳ�Bµʂŋʯê
ɯ¸˫ƕ͕НѠ 

2011Ŝ �΍ӧ

ˮʯê

µÌџ

ɢћ Ӯ

ȩˣӥ

ˣӥP

М¥ Ȇ

Ǣʘ¸
ʯê 

1. ɋІ˴�Ϲω˯ſ˧Ăàę(fʿŤ ɢЬ)
˫ˬ΅(ύ互 Ȯˏ)ΠʃЦ΅(ϟＯТ亦́)�Е
ȟ�◎
ūȵÍ�◎˫ƕ͕ӌˏͭȼŬ
º�Ѭ
ÀϫǸŷ_đ˷ѳʍ�΍ʘʓ˾НѠ� 

2. ҧʽʅτΠ¼ɨâĪmä��΍ʩʓʯ

ê ȆǢʘ¸ʯêµӮҷˣӥPМ¥
ʽΆɋІ

˴ƋЬ9˫ƕ͕ͨȼǑʹ�
ǚp̲̕ΒѲĈǘ

é9ĥѲЕȟ�ľpéʪҋŗŢȬ�ˏ̭互˾ũ
Ť�
»Β4Ȋ˻ń˾̳ҋ� 

3. »ΣȑІ˴Ӏĥ�ʪҋŗÍɢ˫ŢȬ�ˏ

ǽȟÍĥѲͤșXɘм
¨�ѳʍ 2011 Í
2016-17Ŝ�Œ˵� 

¼ ɨ â

Ī m ä

� ʪ ҋ

ŗ µ ɢ

˫ ˫ ƕ

Ш ʔ ß
Ӊ 

�΍ӧˮʯê(âĪ͝)-
Pΐ�˭І˴(（ȥ) 

2016mË �΍ӧ
ˮʯê 

1. MǐʯêPΐɶфˠ�΍ӧˮѰϹʯê�

Pΐ�˭І˴Ǒĥ�ųǠ̉ҍІ˴ ɶϼ ˫ƕ

µɢШʔ 0Ǣɑ½́¿Ǫҷ�ШǤ
�ϼ˴Ż
ͺʯê�Pΐ�˭̇Ȼµ͇ˠ ̧́̕ͅ˳� 

2. Pΐ�˭І˴MϼĥųǠ̉ҍʯê��Ȯ

ˏШʔǢ˗ßӉ�»XȑІ˴�΍ӧˮʯê�
ɑ½ШǤ´΄ͮ͟ÍMǐ� 

¼ ɨ â

Ī m ä

� ʪ ҋ

ŗ µ ɢ

˫ ˫ ƕ

Ш ʔ ß
Ӊ 

ӧɢʘ¸ѰϹʯê�â

Ī͝�Pΐ�˭І˴ 
2016mË ӧɢʘ

¸ѰϹ
ʯê 

1. MǐʯêPΐɶфˠӧɢʘ¸ѰϹʯê�

Pΐ�˭І˴Ǒĥ�ųǠ̉ҍІ˴ ɶϼ ˫ƕ

µɢШʔ 0Ǣɑ½́¿Ǫҷ�ШǤ
�ϼ˴Ż
ͺʯê�Pΐ�˭̇Ȼµ͇ˠ ̧́̕ͅ˳� 

2. Pΐ�˭І˴MϼĥųǠ̉ҍʯê��Ȯ

ˏШʔǢ˗ßӉ�»XȑІ˴ӧɢʘ¸ʯêɑ½
ШǤ´΄ͮ͟ÍMǐ� 

¼ ɨ â

Ī m ä

� ʪ ҋ

ŗ µ ɢ

˫ ˫ ƕ

Ш ʔ ß
Ӊ 

Þ（ѰϹʯê�âҝ͝�
Pΐ�˭І˴ 

2016mË Þ（Ѱ
Ϲʯê 

1. MǐʯêPΐɶфˠÞ（ѰϹʯê�Pΐ

�˭І˴Ǒĥ�ųǠ̉ҍІ˴ ɶϼ ˫ƕµ

ɢШʔ 0Ǣɑ½́¿Ǫҷ�ШǤ
�ϼ˴Ż
ͺʯê�Pΐ�˭̇Ȼµ͇ˠ ̧́̕ͅ˳� 

2. Pΐ�˭І˴MϼĥųǠ̉ҍʯê��Ȯ

ˏШʔǢ˗ßӉ�»XȑІ˴Þ（ʯêɑ½Ш

Ǥ´΄ͮ͟ÍMǐ� 

¼ ɨ â

Ī m ä

� ʪ ҋ

ŗ µ ɢ

˫ ˫ ƕ

Ш ʔ ß
Ӊ 

ȆǢʘ¸ѰϹʯê�â
ҝ͝�Pΐ�˭І˴ 

2016mË ȆǢʘ

¸ѰϹ
ʯê 

1. MǐʯêPΐɶфˠȆǢʘ¸ѰϹʯê�

Pΐ�˭І˴Ǒĥ�ųǠ̉ҍІ˴ ɶϼ ˫ƕ

µɢШʔ 0Ǣɑ½́¿Ǫҷ�ШǤ
�ϼ˴Ż
ͺʯê�Pΐ�˭̇Ȼµ͇ˠ ̧́̕ͅ˳� 

2. Pΐ�˭І˴MϼĥųǠ̉ҍʯê��Ȯ

ˏШʔǢ˗ßӉ�»XȑІ˴ȆǢʘ¸ѰϹʯê
ɑ½ШǤ´΄ͮ͟ÍMǐ� 

¼ ɨ â

Ī m ä

� ʪ ҋ

ŗ µ ɢ

˫ ˫ ƕ

Ш ʔ ß
Ӊ 
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̉ҍІ˴/Ǣ˗ ̲̕ȍҋ/І˴
Ŝ< 

̲̕/̇
Ȼ¥ö 

�Ϲ̲̇̕Ȼµ̉ҍƋ�◎ 
»�˭

互ô�

互 

¼ɨâĪmä͇ˠϐ

(2013)ＯϣĴТ-¼ɨＯ
ϣϟТ互æ҆ 

2013˻Ϩ ¼ɨâ

Īmä
͊ãi 

1. ȴщ¼ɨâĪmäʯê˧Ă
�ͽ�Řϻ

˾ＯϣϟТ̭互
ʹ�ȑq̧ǽµЂГǞΐ�
Β�ı˭Ƣt� 

2. »Gʹǽȟˏ̭ÃѾɘĸ�ø̡Mǐ�Ɛ

pÝư˾ϟＯТ互ʹŘϻƜqːɒ8ϭƋ�˫

ˏ�ΰҰѳʍ¿ѰϹʯê�ɢ˫˫ˏШʔÍÃ

Ѿ
4ȊƆϹѵĸ¿ʯêїϨǽȟ
9ģ×ʯ
ḙ̂互ÃѾ� 

¼ ɨ â

Ī m ä

� ʪ ҋ

ŗ µ ɢ

˫ ˫ ƕ

Ш ʔ ß
Ӊ 

˚�£ (2012) ǂ�̛
PӮҷˣӥӌʔ�˫ƕ
ӍɓıӕІ˴ 

2011 ¼©Ċ

ğ�΍

Ȣ¥亦
ɩ 

1. ɋІ˴�Ϲ9Pΐʹ̇Ȼ�ʹ亦互ıӕƋ

Ӎɓ
÷Ϩҽ̇�ư亦ɩǗΪ˄ѓ 亦互ӍɓЏ
ӕµø̡˧ĂШǤρҥ
9µϟТ互�Еȟ́� 

2. ıӕCͼѫчȆǢʘ¸ʯê
pŢȬ˫ˏ
ϟТ互ˏ̭ʍÙ»Gʹ´΄� 

ѫ ч ê

¥ ʪ ҋ

ŗ µ ɢ

˫ ˫ ƕ

Ш ʔ ß
Ӊ 

ӫĊ亞 ѦѧǢ (2016) 
¼ɨâĪmäӮҷˣӥ

˫ƕPМ¥ͩʰТ互̄
ʐІ˴(105) 

2016.1 
~2016.11 

Ӯҷˣ

ӥPМ

¥(ȆǢ
ʘ¸ʯ
ê) 

1. 9ӮҷˣӥPМ¥�ͩʰТ互Шʔ�ƕ͇

ˠʹ̇Ȼ
9並PΐÍ\ͨʢȲoĝ�ǶȀ�


˭ω˯҈ȍ͇ˠ�̄ǁҊǘƾƸĞ͉�ŻТ互

ШʔН¡ ʢɜƾƸƏŴµ̇ȻТ互˧Ǣϗ�˫

ɓ�ƕ́ШЇ
˯ ̧ğǡǐßӐǄL��ŜŤҊ
ǘƾƸĞ͉ЕǠ�Mǐ´΄� 

2. Т互̄ʐІ˴9ſ 2011ŜƳͺΠ2�ȑІ
˴�ӮҷˣӥPМ¥�Т互Шʔ̄ʐĶΣ 2011
ŜΠ2˾Т互ƾƸˑɵ Т互ǯͿН¡�ƕ́� 

Ӯ ҷ ˣ

ӥ P М

¥ � Т

互 Ш ʔ

͇ ˠ ß
Ӊ 

 

ѦѧǢ ӫĊ亞(2015)
ҵSӢŤwĞ͉Ҋǘʢ
ɜїhӮҷˣ�˫ƕP

М ¥ƾƸͩʰТ互̄
ʐІ˴(104) 

2015.1 

~2015.11 

ѦѧǢ ӫĊ亞 (2014) 
ҵSӢŤwĞ͉Ҋǘʢ

ɜїh Ӯҷˣӥ˫ƕ
PМ¥ƾƸͩʰТ互̄
ʐІ˴ 

2014.5 
~2014.8 

ИĴȫ ѦѧǢ(2013) 
ȆǢʘ¸Ӯҷˣӥ˫ƕ

PМ¥²ȊʢǌϨʹ̄
ʐІ˴ 

2013.5 
~2013.8 

ИĴȫ ѦѧǢ(2012)
ȆǢʘ¸Ӯҷˣӥ˫ƕ

PМ¥²ȊʢǌϨʹ̄
ʐІ˴ 

2012.1~2012.12 
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(�)  ¼ɨâĪmä�ʪҋŗµɢ˫˫ƕШʔßӉ 

    њ³ҍǫ͉Ύ�ˏ кӘ�ˏ İə�ˏÍĈə�ˏ�̲̕
ĕȘŝ�́ǫ 2011Ŝ
ǻѵĸ¼ɨâĪmäµÌͯê¥їϨЕȟ
p̲ͤ̕ș五̣ǫ¼ɨê¥oЊѾž 3ͬ 30
̧ 71̭ŢȬкӘ�ˏ
p�Ҩɕͬ 9̧ 22̭ Θбͬ 19̧ 47̭µĈȖͬ 2̧ 2̭�
é�Â¥ö˾ˏ̭Еȟͤș五̣
�΍ʩʓ¢¥ЊѾ� 3ͬ 19̧ 36̭ �¥ 2ͬ 14̧
30̭
�΍ʘ¸ 2ͬ 13̧ 29̭ ©¥ 3ͬ 13̧ 30̭
ӮҷˣӥPМ¥¢¥Њ 2ͬ 6
̧ 10̭ ӮҷˣӥPМ¥©¥ 2ͬ 2̧ 8̭
ȆǢʘ¸ 2ͬ 5̧ 5̭�˰ɕ互串��o
ЊѾ�Ｏ互 15 ̭ ϝϣ 12 ̭��Â¥ö˾ˏ̭Еȟͤș五̣
�΍ʩʓiЊѾ�Ｏ互
13̭
9�ӇǨĸＯȇĈ
p「ʹ҈əǶĸＯ
ϝϣЊѾ� 7̭
9ѼͯҳϡȇĈ
Ĝ
͚ŭϣ「�
ӮҷˣӥPМ¥ЊѾ�Ｏ互 7 ̭
9�ӇǨĸＯȇĈ
ϝϣЊѾ� 5 ̭

9ѝʂȧęϣȇĈ
p「ʹλɐĊ̍ϣ
ȆǢʘ¸ЊѾ�Ｏ互 2 ̭
��Ǻ̑ʖĸＯÍ
©;˼Ｏ
ϝϣЊѾ� 5̭
9͙ǸȧęϣȇĈ
p「ʹѸӱ̑ȷϣ�ºѩΐ;ǫ 2012
Ŝѵĸ¼ɨâĪmää¥ɢдШʔ�˭їϨШǤ˾ųǠ
p�ӧɢʘ Ú©Ċë Þ（

iʂɢћųǠ˾ＯϣТ互ˏ̭ĕ�
oЊѾ� 7̧ 33̭
p�Ȋ̑ƴÍĽϣ d˒åл
ϣ Ѽͯҳϡ Ё̍ɮϣ ΢ʵƯʪϣ λɐĊ̍ϣ ˼͚Ǫϣ Ĝ͚ŭϣ ͭ̇ʂϚ

́Ĉ̭ŢȬ˫ 
ˏǫӨΉ҉ʘ ̻ ̓ʑʘµȆǢʘɢдųǠoЊѾ�ŢȬ˫ˏ 8̧ 13̭

�ÇѸӱ̑ȷϣ ǿ˦ϡ ͙Ǹȧęϣ ůѥƯʪϣ ʍ˼Ưʪϣ Щ˥ˡƯʪϣ ̑

ʖĸＯ §͚Ǧϗ Ӯӱˎϥ ňȰϟ ͢ĺŲӃϟ́
�΍ʩʓ �΍ʘΣĊʪʖɢ

дųǠ˾˫ˏĕ�
Ｏϣ串�oЊ 4̧ 11̭
ĕѸӱ̑ȷϣ Ѽͯҳϡ ůѥƯʪϣ 
ʍ˼Ưʪϣ ΢ʵƯʪϣ ΢ʵ±ϣ Ĝ͚ŭϣ́
кӘ�ˏ�ȊӮӱˎϥ ňȰϟ 

Ŗɛӛϗ èПӛϗ ͙交ӛϗ f/Ъϗ ӮҞɹϗ ӓ亂Ҟɹϗ Čśɻˎϥ ӫ

˙Ʌϗ ±ɕͳ͎ϗ ˧Ǣϗ Ӆ͑˙Ӭϟ Ӯļ˙Ӭϟ 下ĵ˙Ӭϟ ΢ʵ˙Ӭϟµ

΂Ó˙Ӭϟ́� 

    �΍ӧˮʯê�âĪ͝�-Pΐ�˭І˴�（ȥ�ϳųǠА¥˾ˏ̭ʍÙ
ЊѾ�Ţ
ȬʼΓȯ�ˏ 6 ͬ 85 ̧ 243 ̭�iǙ串
2016a�
p�ȬƎ˧Ăʹň¥ɹŊêŴ˾±
åʬϣ,éЊѾi
AǺ�ϭ�ʼ�、¥µȬêȼŬ
àɋҰϹї�Ɍѳʍ�ɋć
ӧ

ɢʘ¸ʯê�âĪ͝�-Pΐ�˭І˴�（ȥ�ųǠА¥˾ˏ̭ʍÙ
ЊѾ�ϣ互 2 ̧ 3
̭
ΆʼpˍŢȬʼΓȯ�ˏ͗Ѿ�iǙ串
2016d�
ȊD>�»ΒƋ
ƙƳͺǽȟ͡
̯��Ѳ9ї�Ɍѳʍ˞ɵ� 

    Ҕ̉ҍğϪ̲̕ć
¼ɨâĪmä͇ˠϐ̊Β9БКʯê˫ˏξƢ
Оɜ̎#Ђʯ
ê˫ˏ˾ӖĐÍ;ө
їΆǄәʯêPΐƓК
ǫ 2013Ŝėć̲̕�˻Ϩ¼ɨâĪmä
ê¥ＯϣϟТ互˫ˏˏ̭̉ҍæ҆�ＯϣĴТ-¼ɨＯϣϟТ互æ҆
piīǖѾ¼ɨê
¥ＯϣϟТ互o 43̧ 131̭(ϭ 3-1-1)
p�Ｏ互ǖѾ 3̧ 10 
̭ϝϣǖѾ 17̧ 60̭

ϟТ互ǖѾ 23̧ 61̭
ɋ(ˏ̭˿ʹ¼ɨâĪmää¥iЊѾ�ˏ̭(¼ɨâĪmä

2013)� 
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ϭ 3-1-1 ＯϣĴТ-¼ɨＯϣТ互æ҆ǖѾˏ̭ϭ 
ĸＯ̧ ǣ͉ĸＯ əŗϣ̧ Ҩơ΍̷ϣ ˙Ӭϟ̧ 下ĵ˙Ӭϟ ӛϗ̧ ͙交ӛϗ 

©;˼Ｏ ҈в΍̷ϣ Ӆ͑˙Ӭϟ ͎ϗ̧ Ǣϗ 
ǱȑÝĸＯ �ô΍̷ϣ ΂Ó˙Ӭϟ ΢ʵ˧͎

ϗ 
҈əǶĸＯ ÍĽϣ̧ ̑ƴÍĽϣ ʂϚ̧ ȡʂϚ ɏ͎ϗ 
�ӇǨĸＯ ˙ϣ̧ ПŴƱϣ ͭ̇ʂϚ ˧Ǣϗ 
Ё̵=ĸＯ Пϣ̧ �，ϖПϣ ˃ѭʂϚ ŉ͚͎ϗ 

ȶＯ̧ ǜƹȶＯ ̉Ƣϣ̧ Ҩӱч̉Ƣ

ϣ 
乏ļʂϚ ±ɕͳ͎

ϗ 
҈ΝＯ

̧ 
́ӱɳＯ ǣӯǑ̉Ƣ

ϣ 
˙ϟ̧ ĺʶ˙ϟ ҹâǢϗ 

ʧ˼҈ΝＯ ǧɛǨΕϣ Ċ˙ϟ Ǧϗ̧ §͚Ǧϗ 
ȔǪ˼Ｏ )ɽǨΕϣ ɶϟ̧ 亮ɶϟ 人̍ϗ

̧ 
f/Ъϗ 

ơϣ̧ ϧ͙́ϣ ұɛǨΕϣ ҄ϟ̧ （σ҄ϟ ̻Ϣ̧ ̻Ϣ 
çϣ̧ ͚́çơϣ åӇǨΕϣ ŵϔϓǵϟ ψɕϗ

̧ 
亭Ûψɕ

ϗ 
Òϣ̧ TɛÒϣ ¬ŤǨΕϣ Ͷ͚ϟ̧ ĺÔvͶ͚

ϟ 
Ɲŀψɕ

ϗ 
ӭǶϣ

̧ 
��ӭǶϣ ŭϣ̧ ΢ʵ±ϣ ӮͮͶ͚ϟ ɕηϗ

̧ 
ͪɕηϗ 

ȧęϣ

̧ 
Ѽͯҳϡ Ƅɛ=±ϣ 亡ϟ̧ ˼˸ͤϟ ͠ҭϗ

̧ 
ϸǬΥ 

Ǒʉ̱ҳϡ @ǪV±ϣ ϕͤϟ Ϙ̧ ͙。Ϙ 
Ɇͪҳϡ ҘΑŰ¸ϣ ͤϟ  
ѝʂȧęϣ ̥ө҈Ǫϣ ̬ͤϟ 
ǿ˦ϡ Ĝ͚ŭϣ ł˩ͤϟ 
˧͚ϡ ͧəчǪϣ έӪϟ̧ έӪϟ 
Ѹӱ̑ȷϣ Ǫϣ̧ èĎĊӇϣ ňȰϜˌ

̧ 
åňȰϜˌ 

ɮϣ̧ Ё̍ɮϣ ˼͚Ǫϣ ˎϥ̧ Ċˎϥ 
�，ɮϣ ͚͢Ǫϣ Ҟɹϗ̧ ӮҞɹϗ 
ůѥƯʪϣ ǥ͚ϣ̧ 享Ŵǥ͚ϣ υήҳϟ

̧ 
ήҳϟ 

̶Ưʪϣ ƠӇ̋ˊϣ ϰϟ̧ （ήэĚϟ 
ŅɛƯʪϣ êϣ̧ d˒åлϣ ϙϟ̧ Ċåϙϟ 
΢ʵƯʪϣ əбå̅ϣ ĺ̒ϙϟ 
Щ˥ˡƯʪ

ϣ 
ƫɛ=êϣ śһϙϟ 

¢ǪƯʪϣ җĬŁϣ

̧ 
̑ƺҗĬŁ

ϣ 
˙ēϙϟ 

ÞΗƯʪϣ ϊ͠җĬŁ

ϣ 
˼Όϙϟ 

�ЁƯʪϣ ͚́җĬŁ

ϣ 
͙Óϙϟ 

͒ΚƯʪϣ ˙Ӭϟ̧ ΢ʵ˙Ӭϟ әΖϙϟ 
өŵƯʪϣ �，˙Ӭϟ ͚͒ϙϟ 
 ˼Ưʪϣ Ĉŵ˙Ӭϟ ϑͮϙϟ 

Ċ̍ϣ

̧ 
λɐĊ̍ϣ Łҋ˙Ӭϟ Ӯ�ϙϟ 
̑зĊ̍ϣ ɸ͚˙Ӭϟ ʢΦϙϟ 
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ҘΑĊ̍ϣ ͚͒˙Ӭϟ ӛϗ̧ Ċəϖ 
ƫɛĊ̍ϣ Ӯļ˙Ӭϟ ϧϖ 
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(%)  Ìͯê¥��ʪҋŗµɢ˫˫ƕШʔßӉ 

    p6̉ҍ̲̕ĕ 2012 ŜėЉâ̸΢©Ċğ˚�£÷Ϩ̛PӮҷˣӥӌʔ�˫ƕӍ
ɓІ˴
ʹ#ϱcӮҷˣӥ˾ӌʔÍȬêͫƳ̰ĥʏwǯͿ�Ɖ΄ǪÅ
9â̸΢©Ċ

ğ˾�΍ϸȢ¥ʹ˫ƕPΐ˭ê
ǬGўÀXʹǄLSӢӌʔÍȬê˾üƟ�Ţɹ、ȑ

oƾҥ� 3 ҉ 13 ̧
9a�̭ϟТ互ǡѲȇĈ
Ĉə互p「
͉Ύ�ˏȇĻ�Ʈͭ
、ȑoƾҥ� 11 ̭
a�̭ʹϟТ互
�ưɿ͚Ϛ ȡʂϚ èÛ˨ɕηϗ ȔǪ˼
Ｏ Ӄ͚͢ȪӞϏ ˇÐǑӞϏΣĺǑӞϏ� 

(�)  ӮҷˣӥPМ¥�Т互Шʔ͇ˠßӉ 

    ¼ɨâĪmä͇ˠϐ
ĸǫӮҷˣӥPМ¥Т互Шʔɣͺ�˭Ʃɺ̉˶ƅ�
њ³
Ο 101ŜҊĖėЉȑçҙǫPМ¥iƳͺїϨТ互Шʔǖҥ �◎ ШʔµʢɜƾƸ˞
ɵ
ω˯ɑŜ˾̲̕ƚș�ĥўǻ ўê̾Àéê\ͨʢȲǪŬ˾͇ˠǪɶ
�ĸpї

ϨȊǛΣ®ǻ˾̄ʐǁ͇�104ŜŤҵSӢŤwĞ͉ҊǘʢɜїhӮҷˣӥ˫ƕPМ¥
ƾƸͩʰТ互̄ʐІ˴
9̴ЯͮĥѲЕȟɶїϨ˧ǢϗǯͿЕȟ
�ʐѲRӘćɕŴ

Ь
Еȟͤș五̣РŤśîʹ 5.82 ind./m2
˫ˏѲśîʹ 74.21 g/m2�3ȉʹ˧Ǣϗǯ
ͿǡѲȇә˾ȉ<
2ȉµ 8ȉǯͿǡѲȇĻ�MǐɕӲ˾ͤș五̣�
ƾƸ�˾˧Ǣ
ϗ�Ϲ9�Ӳ�2.4~3.6 cm�ŁĈ
9�Ӳ�4.5 cm9��ƸƷ�˾ǡѲȇ̪Ļ
5-8ȉ
ƾƸȍҋ»9Ƕ五˻˞ III µ VI ӲТҊĖǶ五ʎĻ
8 ȉ I ӲТȊ(Ќă�˾а��
ӫ&Ѧ(2016)�¼ɨâĪmäӮҷˣӥ˫ƕPМ¥ͩʰТ互̄ʐІ˴
РŤśîʹ 6.19 
ind./m2
˫ˏѲśîʹ 54.10 g/m2�ƾƸ�˾˧Ǣϗ�Ϲ9�Ӳ�2.4~3.6 cm�ŁĈ
9
�Ӳ�4.5 cm9��ƸƷ�˾ǡѲȇ̪Ļ
5~8ȉƾƸȍҋ»9Ƕ五˻˞ IIIµ VIӲТ
ҊĖǶ五˾ʎĻ
6~10ȉ IӲТȊ(Ќă�˾а��100ŜΠ 105Ŝ˧ǢϗĥѲЕȟШ
Ǥ
101 ŜҊĖїϨƾƸ͇ˠŻ˧Ǣϗ˾ǯͿРŤµśîѰѲîȊă�˾Əɵ
Ο 104
ŜҊĖ˧ǢϗǡѲҊĖ(Ќ˾ʎĻ
AǺ˧ǢϗśîѰѲ4Ê˞�¦˾ˑɵ�� 105Ŝ
ǯͿǡѲҧʽ̉мǫ 104Ŝă�
AǺśîѰѲǶ五�ґ�àɋ
ȑІ�éŪͺŻͺШ
ʔН�µʢ˖͇ˠЊѾǺѰϹ˾� 
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Þ �̕ ̲ê¥ 

    ȑІ˴Еȟ͊ãʅτ¼ɨâĪmää¥iѰϹʯê
�ưȆǢʘ9¢ʹ�΍ӧˮ(âĪ͝)
ѰϹʯê ȆǢʘ¸(âҝ͝)ѰϹʯê
ÍȆǢʘ9©˾Þ（(âҝ͝)ѰϹʯêÍӧɢʘ¸(â
Ī͝)ѰϹʯê
oÞϐ˯iǙ串mËЎĥ�ѰϹʯê(æ 4-1)� 

 

 

æ 4-1 ȑІ˴ÞϐѰϹʯêµ¼ɨâĪmäҗöІ˴͊ãæ(ȑ̲̕ĩ͸ϴ) 
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' �̕ ̲Ǫɶ 

    ȑІ˴�̇Ȼʹ#Ђ¼©ê¥ÞϐѰϹʯê��΍ӧˮ ȆǢʘ¸ Þ（µӧɢʘ¸�
˫ˏШʔ˞ɵ
9µŪͺӮҷˣӥPМ¥i�˧ǢϗТ互Шʔ˞ɵЕȟ
ω˯且一˧Ǣϗ�

ǯͿН¡
9ǄL͇ˠÙÇğǡǐGʹ�ƕ͇ˠ(Dynamic Management)�Mǐ��M̉ҍ
ɀҍ�ƴĥȣŬĶЕȟƚș�\ΠâĪѰϹʯêPΐІ˴̹ͭµ΢ʵâĪmä˫ˏĈ、ƋШ

ǤŦΣ̐Кś¼͕ͨ� 

    ǠӘŐGҽ̇MƋЬ»�ʹkR̲̕�ӆ
�¼ɨâĪmäÞϐѰϹʯê�ɢö˫ƕШ
ʔЕȟ�µ�107ŜŤӮҷˣӥ˫ƕPМ¥ͩʰТ互̄ʐ�(æ 5-1)� 

 

 

æ 5-1 ̲̕�ӆµҽ̇ 
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7i�c
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��
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(�) Ǣ˗¤Ǡ 

    ǖҥǠˠ¼ɨâĪmä˾�΍ӧˮѰϹʯê ȆǢʘ¸ѰϹʯê Þ（ѰϹʯêµ
ӧɢʘ¸ѰϹʯêiƜѫчê¥̉ҍ�̲̕Ǣ˗ШǤ�#Ђњ³¿ϐʯêƜѫчê¥�

˫ˏШʔµˑɵ
9GʹŻͺ˫ˏȬƎˑɵ�◎Íɘм�ø̡
9µȏJ˫ƕШʔ�̕

̲ǪÅ ҽ̇µ��Ѳ�Еȟ�Ѭ˾ϼ˴´΄Mǐ� 

(%) ¼ɨâĪmäÞϐѰϹʯê�ɢ˫˫ƕШʔЕȟ 

1. Еȟҽ̇ 

(1) ¼ɨÞϐʯê͊ãiƔʪŗ�ɢ˫ŢȬ˫ˏǽȟ(�Ç 12ϐ、̹) 

(2) ¼ɨâĪmäÞϐʯêo 12ϐ、̹
їϨƔʪŗ�ŢȬ˫ˏĥƋÍĥѲЕȟ 

(3) ˧ĂШǤǖҥ 

2. ЕȟӄŤ�ɖĞ 1「
oІїϨ�ŜÞĞ�Еȟ� 

3. Еȟ、̹� 

    Mǐ¿ѰϹʯêi�ÂƂȬê�ːƋїϨ、̹ѡĥ
p��΍ӧˮѰϹʯêЅĥ 4
ϐ ȆǢʘ¸ѰϹʯêЅĥ 3 ϐ Þ（ѰϹʯêЅĥ 3 ϐ ӧɢʘ¸ѰϹʯêЅĥ 2 ϐ
8ϭƋ、̹
8ϭƋ、̹Ĉʹɢ˫ŢȬ˫ˏ�Ŗ�ˀӯĕɹʴêƜʪҋŗ́�ɋć
Ҕ

ѵĸ�щ 12ϐ、̹їϨƔʪŗ�ɢ˫ŢȬ˫ˏǽȟµĥѲЕȟÍ˧ĂШǤǖҥć
ºć
Ķѵĸ 4ϐʯêpӎqȊ8ϭƋƂȬêїϨǽȟ
�9 GPSїϨϫǸĥCÍȻĥťȻ

ºȻЊ�qȊŢȬ˫ˏˀӯ�¥ö�、̹�Ŗĕæ 5-2-1~æ 5-2-3Ɵ̣� 

    �΍ӧˮѰϹʯêЅĥ 4ϐ、̹(ϭ 5-2-1 æ 5-2-1)
p�Çư#ː�ǾЀ¥˾�΍
ʩʓćãҳňʑ ͭ5ĳɮɽ
�Ψ͇�¥˾�΍ʩʓ¥
˫ƕPМ¥˾�΍ʂĳ͙。

ȘPМ¥
ɋ(、̹¿Ȋξ̢ʴ ɹʴ ɮɽ ͙。ȘÍ0ŐӍɓϕȜ́8ϭƋƂȬê� 

    ȆǢʘ¸ѰϹʯêЅĥ 3ϐ、̹(ϭ 5-2-2 æ 5-2-2)
p�Çư�Ψ͇�¥˾�΍亦
ā¥
˫ƕPМ¥˾ӮҷˣӥPМ¥
ɋ(、̹¿Ȋξ̢ʴ ɹʴ ͙。Ș ɮʴ ʃ

ɸýÍɢɹ¡úҏ́8ϭƋƂȬê� 

    Þ（ѰϹʯêЅĥ 3ϐ、̹(ϭ 5-2-3 æ 5-2-3)
p�Çưː�ǾЀ¥˾¢ɦŀʛê
ǾЀ¥
˫ƕPМ¥˾¢ɦŀɢӢPМ¥
ɋ(、̹¿Ȋξ̢ʴ ɹʴ ͙。ȘÍ亦ā

́8ϭƋƂȬê�ӧɢʘ¸ѰϹʯêЅĥ 2ϐ、 
̹p�Çư�Ψ͇�¥˾Þ（亦ā¥


ɋ(、̹¿Ȋξɮɽ ɹʴ ʃɸýÍ͙。Ș́8ϭƋƂȬê� 

    Ҕáĥ、ӯć
ȑ̲̕,Ķ�ĥǻҋ�ĥ¥ö
ҠɀїϨӇć、ӯ�˫ˏǽȟ
�
ǄLǽȟ�ťȻCӯ(æ 5-2-4) 
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4. ЕȟǪɶ� 

    à¼ɨâĪmäªêҷ̯ũĊÍqȊРĮ˾ƂȬêêô
pʯê˫ƕ͕ȃěΐ#Ĉ
b˾ŢȬ˫ˏ
ǚʹΒ̏Ђ¼ɨâĪmä˾ŢȬ˫ˏ̉
ЕȟǪɶĶMȬê互ô˾Œ˵

ΆȊƟ�Â
�M¿Еȟҽ̇їϨǃщ� 

(1) Ɣʪŗ�ɢ˫ŢȬ˫ˏǽȟ(�Ç 12ϐ、̹) 

    ȑҽ�̇˾ʹ̏Ђ¼ɨâĪmäʅτ˾ѰϹʯê˾ŢȬ�ˏ̉�à˫ƕ͕i˾¿ˏ
̭é˧Ă˾�Ŗ�ҵî��Ŗ
Ĉ§¿ȊўÀȬƎ�˧Ă
ǚʹ#̃Ѳʅτ��Â˾˧

ĂƟȬƎ˾̭互
ҔІ˴i 12 ϐqȊ8ϭƋƂȬê�、̹ć
ѵĸ¼ɨâĪmäʯê
͊ãiqȊ8ϭƋƂȬê�¥öїϨǽȟ� 

    ǽȟĸС̇Ȼ�Ϲ9Ɣʪŗ�ɢ˫ŢȬ˫ˏʹ�
p��Ç͉Ύ�ˏ�Ｏϣ互Íɢ
˫ǴϠ互� кӘ�ˏ�ϟТ互�µ˧͉�ˏ�İəµĈə互�́ˏ̭�ǽȟǪŬkΠ

�0�ͣ
éƔʪŗ�ʴêÍɢŋ́ɢҷ9�˾˧Ă
ǫ!ʪ�Ż 2-3ĺǻi
їϨ»
µϐiΠĻ͘100śǪmĿő¾˾¥ö
9̇ϾŽƢǍƲ�о9͍ÙŐqĕ҂ ļ҇́

ǍƲʴê��ϭȬƋ�ˏ
�єɀĻѲƶƼʉ͘ 5 cmŢè
9ЊѾiȬƋ�ˏ
ΰʹ
ƯʪϣȬƎĭҥŤә�ʴê
�̃Ѳ9ȋѝ҃ ҈҃ӃǕŷ́ĸȬê˧ĂŚǓмD�Ǫ

ŬїϨ͗Ѿ
ŋѥɢҷ9��9ƢƨͭїϨ串�ŢȬϟТ互Íɢ˫ǴϠ�ƾҥ
ºǫɢ

ҷ�ҠɀǬǘ͏q9ƾҥɢȬＯϣ互́�ˏ
ƭʿЊѾpêӯÍƂȬê˧Ă� 

(2) 12ϐ、̹�Ɣʪŗɢ˫ŢȬ˫ˏĥѲµĥƋЕȟ 

    ǫ�щЅĥ˾ 12 ϐ、̹�їϨʪҋŗŢȬ˫ˏЕȟ
ʪҋŗŢȬ˫ˏЕȟ̇Ȼ�
ư͉Ύ�ˏ�Ｏϣ互� кӘ�ˏ�ϟТ互�µ˧͉�ˏ�İəµĈə互�́ˏ̭
M

、̹˧ĂÍ̇Ȼ˫ˏ�΁ƋŒ˵ЕǠЕȟǪŬ
Ķǫ��їϨǝщ� 

1.ƾ、ȤĥѲЕȟɶ-ǫ!ʪ�Ż 2-3ĺǻiƟҲ��ʪҋŗƜʴê
ǫә � Dʪŗ
ƜǫɹʴêҠɀЋͼЋͼ 3 R 1 śǪmĿ˾ƾ、ǪȤ
̇ϾǍƲϭҷ�ϭȬ�ˏŻ

їϨƼèњ͌�ͭ̇ 0.5 ɚ͐
ƶƼʉŤ͘ 10~15 m��
Ƶѡ͌ͭ��͉Ύ�ˏ 
кӘ�ˏÍ˧͉�ˏ� 

2.̴ЯͮĥƋЕȟɶ-ΰ、̹ΘêњǫũĊ
Ҕƾ、ȤĥѲЕȟć
ºо9Ċҷ̯˾̴Я
ͮĥƋЕȟїϨƾ、
ǫɹʴêҠɀЋͼ 3Ȧ҈ 10mĿ
Ĳ 1mĿ�̴Яͮ
̇ϾǍ
Ʋϭҷ�ϭȬ�ˏŻ
9\ͨǢϗΈїϨƾҥ�ƶƼʉŤ͘ 2 m��
�ϹƾҥӘô
мĊ˾iȬƋ�ˏĕǢϗ́(æ 5-2-5)� 

    ƾҥ��ŢȬ�ˏ
à̭互҆ĥƜȊpƆϹƋ�、ÏxϋґʙƜѭ͔Pĝǔßıӕ
ĩїϨ̭҆�◎ć
pӎŢȬ�ˏ̭҆ІǡŻ9²êǘß²��Ɵž�ˏ̭ǡѲĶїϨ

Ȼʕ¡ȢɊ
І͆ÙCҷ̯i�RӘǡGʹРŤÙC� 
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(3) ˧ĂШǤǖҥ 

    éїϨɴŋɢ˫ŢȬ˫ˏǽȟǻ
ÂɌЕȟʐ̹Ìã�ϹȮϯ̉ͣƚ
º9ǔŗô
ɢЬɂʐ`ɂʐɢŋôʐ̹µʴêôʐ̹�ɢʙ ʚɞ
�I˭ȂfŬӧŤІїϨӧŤ

˾ʐѲ�ЊѾ� 

 

5. ШǤǠˠ�◎� 

(1) ŢȬʼΓȯ�ˏШʔ�ǻ̳Н¡ 

(a)ˏ̭ͣƚ�Ǣ˗ɘĸ� 

    ЕȟƟЊѾ��ˏ̭
MǐWoRMSШǤŦ ¼ʵˏ̭ÃѾШǤŦ �č̲̕ғ˫
ˏĈ、Ƌ̲̕�ƅ�¼ʵТ互ШǤŦ(http://shell.sinica.edu.tw/) µ Okutani�2000, 2006a, 
2006b, 2017�́´΄ШǤїϨÃѾūͼ�ω˯ǽȟ˾ˏ̭ͣƚÍĥѲЕȟ�ͤș
Σњ
³̉ҍǢ˗�ˏ̭ÃѾɘм�ĥѲЕȟͤșɘмǻ
�ҿɺƓƾ、ЕȟǪŬÍÙC�˵

Â
ҰéÂ�Ȼʕ¡��Ǆ�їϨĥѲШǤ�◎� 

(b)Ϳҥ�◎ 

    Ɵž¿ˏ̭ͣƚ�ˏ̭ÍРŤШǤĶїϨͿҥ�◎�9ƿЈ¿、̹ Ğ͉ҋ�ˏ̭
ͣͿН�µĈ、Ƌ˞ɵ��ω˯ɘĸ、¥ѫчê¥̉ҍ̲̕Ǣ˗ШǤ
ѳʍŢȬʼΓȯ

�ˏ�ǻ̳Н¡� 

    Ϳҥ�◎»эњ、̹ҋˏ̭Ϳ΋ͣƚ�ШЇ
�◎¿、̹Ϳ΋ͣƚ互ô�ҍO�ǩ�
9¿、̹�ˏ̭ǡѲGʹНѲ
�MШǤ˾、ƕːƋїϨў˶˾Ȼʕ¡ȢɊŻ
9¿、

Ïҋ̉@Ť�◎(resemblance)ѬÀҚņƧϪ(hierarchical techniques)
͔͍ШЇƦ�ŷҺ
、̹ҋǡRНѲ
Mp̉@ŤѝчGʹ�Ϳ�Mǐ�ȑІ˴9 primer 6.0кӘїϨ Cluster
�◎
9 Bray Curtis similarityɶÍśîǪɶ(group average-linkage)їϨљ͆� 

 

(2) І͆¿、̹˫ˏĈ、ƋƴǡµЎ>»ΒƋ˾ƴȻˏ̭ˑƕ 

    Ķω˯І͆ӒхĘ͛ƴǡÍî�Ťƴǡ́˫ˏĈ、Ƌƴǡ
�Íˏ̭�˞ӄŤ Р
ŤШǤ9µ9p˫ƕ΁Ƌ́Ǣ˗ШǤ
ĕǺÆqȬêķ�Ƌ ˶�РŤǡѲ ǯͿßƀ

µhʌʨ�́
Ў>»ΒƋ˾ƴȻˏ̭ˑƕ� 

    ӒʮĘ͛ƴǡµî�ŤƴǡІ͆ǪŬĕŻ�ӒхĘ͛ƴǡ(Shannon-Wiener diversity 
index, H’)
˭ ̉ĸˏ̭ҋ˾ͣƚɘKН¡Íˏ̭ǡJ五̣ȝê¥˫ˏ̭互˾ϵ乳ÍĈ、
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̫Ť��Ϲ·�РĮŤΣî�Ť˾ŷҺ
ёŘƴǡƒә�˫ˏ̭互ƒĈ
ˏ̭�ҋ˾ҍ

O�мϵ乳Ĉ、� 

!" = − %&ln%&
)

&*+
 

H’�Ɏ˵Ťƴǡ 

S�、Ï�˾̭互ʹǡ 

Pi�̿ i̭˾RӘǡΣʹRӘ˾ɘU 

 

    î�Ťƴǡ(Pielou’s Evenness Index, J’)�ϭ̣�RͿμ�¿ˏ̭�RӘǡ̇˾�Ѭ
ˑɵ
®ʹRˏ̭RӘǡ̇�Ѭ˾î�̫Ť�ƴǡǡU͊ãʹ 0~1�ҋ
˶ƴǡǀч 1
ǻ
8ϭɋͿμ˾¿ˏ̭�RӘǡͣƚЯśî
a�̭Я�Ƕ五� 

                                  J’= H’/ln S 

H’�Ɏ˵Ťƴǡ 

S: Ɵ�˞˾ˏ̭ʹǡ 
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ϭ 5-2-1 �΍ӧˮѰϹʯê、̹ťȻÍ8ϭƋȬê 

、̹Ã̮ 、̹ťȻ 、̹8ϭƋƂȬê 

CG1 23°10'21.1"N 120°04'33.4"E ̢ʴ ɹʴ 0ŐӍɓϕȜ 

、̹ǃщ 

ʹΒū̸ģǠ�΍ʩʓʯêɢ˫ŢȬ˫ˏ�ШǤŦ
Еȟ、̹éѡǏ�9ΒģǠÇư�

΍ʩʓȬêʹ�Ϲ̇Ȼ
p� CG1、̹ѡǫ�΍ʩʓ¢ѥ
Cǫ©Χћ�ʂ¸
ǀчϸ
ĳĢɂƟ�ʂŋ�ɋ、̹Çư#�΍ʩʓ8ϭƋ˾ƂȬêêŴ-̢ʴÍɹʴ
éŋѥ�Ȋ
ξŘϻ˾0ŐӍɓϕȜ
ǚȬƎǫɋ(ƂȬê�ŢȬ˫ˏNȊξĈ、¡˾ŠМƟ»Ȭ

Ǝ
ʹqȊРĮƂȬêêŴ�、̹� 

  

CG2 23°07'06.9"N 120°05'16.7"E ɹʴ ͙。Ș 

、̹ѡǏǃщ 

CS2、̹ѡǫч�΍ʘ¸
Cǫʂĳ͙。Ș¥ЫӢ.ǭ�ɋ、̹Ҕ#Ȋ8ϭƋɹʴêƂ
ȬêêŴć
ȃȊξ�Âǫp6、̹˾͙。ȘƂȬêêŴ
ɋ(͙。ȘȮˏ»不ǅ˄Ӎ

ӧƚʹ˫ˏЬΒ
u9țȚμν˾ŴŬéŢЬ�ͩƂ˫ˏ�Ђ
ŴƚĺôŢȬ�ˏ»9

�˭˾Ȋɀ̙Ń
ǄL#РĮ˾ӌˏJʔ
ǚѡǏɋ、̹ʹ͙。ȘƂȬê8ϭ、̹� 

  

CG3 23°07'25.9"N 120°05'01.8"E ̢ʴ ɹʴ 

、̹ѡǏǃщ 
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CG3、̹ѡǫnĚ̜ӃјƘ¥ǭ
ч�΍ʘɯ¸�ɋ、̹Ȋξ8ϭƋ˾ƂȬêêŴ-̢ʴ
Íɹʴ
ȃѰϹ˾Ǻɋ、̹Cǫ�΍ʘɯ¸
Ȋξɯɢŗξ˯�ʒ上世�JÍʂɢɻɿ

ʪɥљ世ďŗ˾¿̭ʼɀӧÍȊɀЬ
ǄL#РĮ˾ӌˏJʔ
ҋǀ˾ÉŮЌĈŢȬ˫

ˏJɋϽӌ
ǚѡɋ�ˀӯGʹ、̹��� 

  

CG4 23°06'49.9"N 120°03'10.3"E ̢ʴ ɹʴ 

、̹ѡǏǃщ 

ʹΒū̸ģǠ�΍ʩʓʯêɢ˫ŢȬ˫ˏ�ШǤŦ
Еȟ、̹éѡǏ�9ΒģǠÇư�

΍ʩʓȬêʹ�Ϲ̇Ȼ
p� CG4、̹ѡǫ�΍ʩʓ˾©ѥ
ч¢úĢɂƟ�ʂŋ�ɋ
、̹Çư#�΍ʩʓ8ϭƋ˾ƂȬêêŴ-̢ʴÍɹʴ
éŋѥ�ȊξŘϻ˾0ŐӍɓϕ
Ȝ
ǚȬƎǫɋ(ƂȬê�ŢȬ˫ˏNȊξĈ、¡˾ŠМƟ»ȬƎ
ʹqȊРĮƂȬê

êŴ�、̹� 
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ϭ 5-2-2 ȆǢʘ¸、̹ťȻÍ8ϭƋȬê 

、̹Ã̮ 、̹ťȻ 、̹8ϭƋƂȬê 

ZW1 23°04'29.8"N 120°02'55.5"E ̢ʴ ɹʴ ͙。Ș 

、̹ѡǏǃщ 

CǫȆǢʘɯ¸˾�΍ӧˮʯêŇǫâҝ͝ʯê
pȊξРĮ˾0Ǣɑ½ÍěΐξĈb˾

ʯê˫ˏ
Aàɋ¥ŁɜωξɢǢÍɯ¸ʯếêŴa�
ǫɋ˻ń�ЌĈӧˮÍ亦ā


ǚŢȬ˫ˏ˾、̹ѡǏ�мʹ˓қ�ZW1、̹CǫӮҷˣӥPМ¥̿�Í̿%ЫӢ.�˾
ɹʴê
àɋʴêʹȆǢʘ¸ҷ̯ȇĊ�ʴê
ǚѡǏɋ¥ʹ、̹��� 

  

ZW2 23°03'48.0"N 120°02'53.1"E ̢ʴ ɹʴ ɢɹ¡úҏ 

、̹ѡǏǃщ 

Ȋ҆ǫӮҷˣӥPМ¥iʴêҷ̯њǫӳĊ
ǫ ZW1、̹ʼɶģǠ8ϭɋʯê�Ȭêµ
˫ˏĈ、Ƌ
ǚǫPМ¥ĈЋ̸� ZW2、 
̹ɋ、̹CǫӮҷˣӥPМ¥�΍úҏдǭ


9ȍ ZW1Í ZW2ɋk、̹»ģǠÊ˞��΍ӧˮʯê�ŢȬ˫ˏĈ、Ƌ� 

  

ZW3 23°03'11.1"N 120°03'22.2"E ɮʴ ʃɸý ɢɹ¡úҏ 

、̹ѡǏǃщ 

ZW3、̹CǫȆǢʘɯ¸
̉˵ǫ�΍ʘɯ¸˾ɹʴÍ̢ʴƂȬêêŴ
ȆǢʘɯ¸�
Ǻ9ɮɽƂȬêêŴʹ�
ZW3、̹�Çư#Cǫɯ¸˾ɮɽƂȬêêŴÍч�΍úï
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˾0ŐɢɹʃɸýƂȬêêŴ
9ȍΒɘм�ċʽÍ0ŐȬêŢȬ˫ˏͿ΋�Œ˵� 
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ϭ 5-2-3 Þ（ѰϹʯêµӧɢʘ¸ѰϹʯê、̹ťȻÍ8ϭƋȬê 

、̹Ã̮ 、̹ťȻ 、̹8ϭƋƂȬê 

SC1 23°01'06.0"N 120°08'16.9"E ̢ʴ ɹʴ ͙。Ș 亦ā 

、̹ѡǏГǶ 

Þ（ѰϹʯêěΐξРĮ˾͙。Șʯê˫ƕ
Άɋ¥àːɒ˾0Ǣɑ½˻ńIɋ¥ĈG

ʹ亦āÍӧˮI˭ŁĈ
�亦ā ӧˮÍɋ¥ɯɔĈʹ�Ɣʪɯɔ
ǚ»GʹЕȟŢȬ

˫ˏ˾、̹ѡǏ�·�ЌĈҒ��SC1、̹CǫĊ̎д 301Ŕ
¼ɨ̜Ӄĸŋ�ɹʴê

ɋ¥ȊξΘêм̑˾̢ʴ ɹʴÍ͙。Ș́ƂȬêêŴ
ǚѡǏɋêʹ、̹��� 

  

SC2 23°00'38.5"N 120°08'20.1"E ɹʴ ͙。Ș 亦ā 

、̹ѡǏǃщ 

SC2、̹Â、CǫĊ̎д 301Ŕ�
чÞ（ʢʑÍÚ©Ċëƻɢͮ+¤ϐ
ɋ、̹Ȋξ
ΘêмĊ˾ʴêÍ͙。ȘƂȬêêŴ
ǚ»їϨмĊ͊ãŢȬ˫ˏ�ƼèЕȟÍ̇ϾǍ

Ʋ
ǚѡǏɋêʹ、̹��� 

  

SC3 23°00'51.4"N 120°08'31.4"E ɹʴ ͙。Ș 

、̹ѡǏǃщ 
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SC3、̹CǫĊ̎д 301Ŕ
ҶчÞ（ʢʑɢћ�Z
ɋ¥ȊξΘêм̑˾̢ʴ ɹʴ
Í͙。Ș́ƂȬêêŴ
ʹɘмÞ（ʯê�ÂɢћŢȬ˫ˏͿ΋ͣƚ�Œ˵
ǚѡǏΣ

SC1Í 2�Âʐ�、̹9їϨɘм� 

  

YS1 22°59'59.7"N 120°08'19.9"E ɮɽ ɹʴ ʃɸý 

、̹ѡǏǃщ 

YS1、̹Cǫӧɢʘ¸
ч¼ɨʢȹä̜Ӄ
ɋ¥ȊξΣȆǢʘ¸̉Â˾ɮɽÍ0Őʃ
ɸýƂȬêêŴ
�àCǫӧɢʘ¸
Ȋξɯɢſ�ʒ上世�JÍʂɢɻɿʪɥљ世ď

ŗ˾¿̭ʼɀӧÍȊɀЬ
ǄL#РĮ˾ӌˏJʔ
ҋǀ˾ÉŮЌĈŢȬ˫ˏJɋϽӌ


ǚѡɋêGʹ、̹��� 

  

YS2 23°00'26.9"N 120°09'42.6"E ̢ʴ ɹʴ ͙。Ș 

、̹ѡǏǃщ 

YS2、̹CǫţĢд�ɔ
Ģś。ł˾ĸŋ
ɋ、̹ȊξΘêũҌ˾ɹʴÍ͙。ȘƂȬ
êêŴ
ǚ»їϨĊ͊ã˾̇ϾǍƲÍ̴ЯͮƼèЕȟ
ǚѡǏɋêGʹ、̹��� 
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æ 5-2-1 �΍ӧˮѰϹʯêӀĥЕȟ、̹æ(4ϐ) 

 

 

æ 5-2-2 ȆǢʘ¸ѰϹʯêӀĥЕȟ、̹(�ϐ) 
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æ 5-2-3 Þ（ѰϹʯê(3ϐ)µӧɢʘ¸ѰϹʯê(2ϐ)ӀĥЕȟ、̹æ 

 

æ 5-2-4 кӘ�ˏΣ͉Ύ�ˏӇćǽȟťȻCӯ 
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æ 5-2-5 ƾ、ȤĥѲЕȟɶÍ̴ЯͮĥƋЕȟɶ̣Ɠæ  

�����
��

��	��
��
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(�) 107ŜŤӮҷˣӥ˫ƕPМ¥ͩʰТ互̄ʐ 

    ʹҏɉ¼ɨâĪmäӮҷˣӥPМ¥Т互ШʔàʢɜњƸΆĹΡǯͿǡѲʎĻ
Ƴ
ͺїϨ҈ȍƾƸǁ͇µШʔ̄ʐǺƊш�Ɔҿ˾�àɋȑІ˴Ƴͺѵĸʢɜ�ϹƾƸˏ

̭˧Ǣϗ(C. sinensis) ʂϚ̧(Potamididae)˾ʂϚµŢɹʹ̄ʐĸС
їϨ҈ȍ˾ƾƸЕ
ȟµǯͿǡѲ�◎̲̕
,ї�Ɍ>͆˶ê˧ǢϗǯͿǡѲ ƾƸϼ͊Ғ� Pΐ¥ϼ

�ÍҊǘƾƸǻҋµʂϚǯͿǡѲ
Gʹū̸¼ɨâĪmäӮҷˣӥPМ¥ШʔPΐµ

ɣͺ�˭˾ø̡ШǤ
9ǄLȏJéҊǘ\ͨƾƸϨʹȻʕΣϼ͊�ūЛ
9並�А¥

ΟʽШʔɣͺ�˭�²�� 

1. Еȟҽ̇� 

(1) ʢɜʢǌƏŴЕȟͨІ 

(2) ˧ǢϗǯͿµ͊ãĥѲЕȟ 

(3) ˧ǢϗΏʡŤƴǡµ˫ɓΙƴǡʐĥ 

(4) PМ¥iʂϚ̧ˏ̭Еȟ 

(5) ŢɹЕȟ 

 

2. ЕȟӄŤ�ƾƸĞ͉ɖȉ 1「
ҵƾƸĞ͉kRȉ 1「
oІ 7「Еȟ� 

    ȑҽ̇÷Ϩȍҋſ 106Ŝ 12ȉЭΠ 107Ŝ 9ȉ 31Ǳi
ӀĥїϨƾƸĞ͉ɖȉ�
「 ҵƾƸĞ͉ɖkȉ�「�˧ǢϗТ互Еȟ�Mǐ 106Ŝ�¼ɨâĪmämË(˄ɨP
Ĝ̿ 1061000603ϒA)ӮҷˣӥPМ¥�ҊǘƾƸǻҋʹ 106Ŝ 5ȉ 15Ǳ-7ȉ 31Ǳɉ�
ǚ´ʿ 106Ŝ�ҊǘƾƸǻҋїϨ 107ŜŤ�ϼ�
÷ϨoІ 7「�Еȟ(106Ŝ 12ȉ 
107Ŝ 2ȉ 4ȉ 5ȉ 6ȉ 7ȉµ 9ȉ)� 

3. Еȟ¥ö� 

    ȑ¥Cǫ�΍ǨΤʂúi�˞Ȋê
ɋ¥ǫɜâ 73Ŝ9ãúzè˾ǪŬūѓ�΍ʂ
úΣ�΍ɯú
¢9Τúúһͮ�ʹ˱ĥ
©ΠɯŎɢћɲˠІ˴˭ê͊ãͮ9i
ϸ

ʹʂú¥öͮ9i
ȔʹȔѥʢāú�ċʽ˱ͮ9iʹ�¥
AΟɜâ 74Ŝà˻˞Ӯҷ
ˣӥȬƎǫɋ
ĈȬƎǫɋ¥˾¢ZÍϸZ(È ƞ
2007)
ΆŻƚʹӮҷˣӥ˫ƕPМ
¥
pʹҷ̯͘ 827m了
pʪɢͩ˯ɢ҉ʥы
�Ŵƚ͘ 280m了˾ʪҋŗ(ȱ
2007)�
、¥o�ƚiã¥ ćã¥k¥ý�p�iã¥ʹҶчЫӢ.串�˾ʴê
iã¥ŹȆ

ǢʘǪÅʹćã¥�Еȟ、ӯ̐Ћ̸�MƁe�� 105 Ŝ¼ɨâĪmäӮҷˣӥ˫ƕP
М¥ͩʰТ互̄ʐІ˴(ӫ&Ѧ
2016)
їϨ、̹Ћͼ
9並�̄ʐ、̹��ФƋ(æ
5-3-1)� 

4. ЕȟǪɶ� 
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(1) ʢɜʢǌƏŴЕȟͨІ 

    ȑ̲̕Ο 107Ŝ 5ȉ 15ǱΠ 7ȉ 10ǱҊǘƾƸȍio 57ċ
ЊѾʢɜɖċїh
¼ɨâĪmäӮҷˣӥPМ¥�0「µ̨Ѱʢɜ9ƼèǪŬƸǌ˾ 2 ̭�Ϲ·ƾƸТ
互Шʔ�˧Ǣϗ(C. sinensis)µǢϗ(M. lusoria)˾ѰѲ�ĶƟȊШǤ9 Microsoft Office 
Excel 2013їϨǠˠ
�о9 Jmp6.0�ǢˉͨІкӘїϨ 100Ŝ 101Ŝ 102Ŝ 103
Ŝ 104Ŝ 105Ŝ 106Ŝµ 107Ŝ˾ǡǐ�◎��˭ ExcelІ͆ɖǱƾƸʹ0ǡ ɖ
ǱƾƸʹѰ ɖǱɖ0śîƾƸʹѰ ɖǱ˧ǢϗƾƸʹѰÍɖǱǢϗƾƸʹѰ
p�

ɖǱɖ0śîƾƸʹѰà˺ЊƾƸ�ʢɜ��ĥїϨƾƸƜ%09�o-�̀ʢ˖
ǚ

�І͆ȻʕWŒ
ĶƟȊШǤ9Microsoft Office Excel 2013їϨǠˠ
І͆ɖǱƾƸʹ
0ǡΣɖǱƾƸʹѰ�ҍO� 

(2) ˧ǢϗǯͿµ͊ãĥѲЕȟ 

    ˧ǢϗǯͿǡѲ9̴ЯͮĥѲЕȟɶїϨͩʰТ互ǯͿǡѲЕȟ(Nielsen et al., 
1992)
ǫɖȉĊʪыʪ�Ż 2 ĺǻїϨ̴ЯͮЕȟ�ɖȦ̴ЯͮѡéPМ¥i˾Ҋǘ
ƾƸ¥ö�(æ 5-3-1)
ыʪǻҲ��ɹŋ
ҠɀЋͼ 6Ȧ҈ 10mĿ
ő¾¿ 25m�(Ĳ
o 50 m�)˾̴Яͮ(æ 5-3-2)
ǫ͊ãiI˭҂ęƾ¶ʉŤ͘ 10 m��Ţɹ�Ķ͊ã
i�ͩʰƋТ互ƾß�І͆ǯͿǡѲ
ƾҥњ̫�,ĶŢɹßĀ�ºʹ�◎˧ǢϗǯͿ

ŜӲͤȵ
Ķ̴Яͮƾҥ�˧Ǣϗ、ȑǔßıӕĩ
9ʒȻĿʐѲ˧Ǣϗ˾ɕ҈ ɕә

µɕř(æ 5-3-3)
jѰ�9үę̨ʐѲΠ 0.1 mg�ʐѲŻ�˧ǢϗM�ӲMǐ�互

¿Ӳ�P˲ 5ңXʹȻȑPĝ
pӎ˧ǢϗĶŗß²êѯǘ� 

    ˶ЕȟǻҋʹӮҷˣӥʏwȍҋ
�ѡǏ§ĉǻɔӮҷˣӥҪҊPМ¥Ͻӌ�ȇĊ
ʪŒїϨƾҥ
ƾҥ͊ã9PМ¥ÌãҶчЫӢ.�ɹʴêʹ��ȑ̲̕˾˧ǢϗРŤ

>͆
9ɖɔ̴ЯͮƟƾҥ�˧ǢϗRӘǡҔ9ɖɔ̴ЯͮƟʅτҷ̯ 5śǪmĿJɤ
ž
ÙCʹ ind./m2� 

(3) ˧ǢϗΏʡŤƴǡµ˫ɓΙƴǡʐĥ 

    ΏʡŤƴǡ�condition factor
͍̮ CF�ʐĥ�ĶĥѲЕȟ�˧ǢϗŗßıӕĩŻ
�ʐѲѰѲµćɕŴЬ
M¿ŜӲņɘKїϨ 1/10 ��ņ¶、їϨΏʡŤƴǡʐĥ

ȏїϨʐĥ�、Ïǫ�іiǘß²Ȭê�ΏʡŤƴǡʐĥ�˧Ǣϗ
їϨÄɮŻĶiΞ

çΣɕ�ҪʐžɕѰ�³Ҕɕ�˧Ǣɕ9y{!˅ɀΔɢ͘ 20~24 ĺǻŻ̨ѰX͗Ѿ

ЊѾp!Ѱ�ΏʡŤІ͆´΄Ř)ҳ(2007)˻ϭ�ΏʡŤІ͆mŬ�ΏʡŤ=!iΞçѰ
/!ɕѰ×100 %�їϨІ͆� 

    ˫ɓΙƴǡ�gonadosomatic index
͍̮ GSI�ʐĥ�ĶĥѲЕȟ�˧Ǣϗŗßı
ӕĩŻʐѲѰѲµćɕŴЬ
�M¿ŜӲņɘKїϨ 1/10 ��ņ¶、їϨ˫ɓΙƴǡ
ʐĥ
ȏїϨʐĥ�、Ïǫ�іiǘß²Ȭê�˫ɓΙƴǡʐĥ�˧Ǣϗ
їϨÄɮŻ



>�D
��5��'T��T�D
2/R�7SL, 

 32 

ĶiΞçΣɕ�ҪŻĶҦƋ˫ɓΙ(¯ŏ)ΣiΞç�ҪŻ9y{!˅ɀʻ͘ 20-24 ĺ
ǻŻЊѾp!Ѱ�˧ ǢϗҦҤ¥�µiΞçCͼîȻʕ´΄ÈĤʬ (2013)�̲̕ûË�
˫ɓΙƴǡІ͆mŬ�GSI=¯ŏѰ/ʹiΞçѰ×100 %�їϨІ͆� 

(4) PМ¥iʂϚ̧ˏ̭Еȟ 

    ¼ɨâĪmäiŘϻʂϚ�ư˃ѭʂϚ(Batillaria zonalis (Bruguiere, 1792)) 乏ļʂ
Ϛ(Cerithidea djadjariensis (Martin, 1899))µȡʂϚ(C. cingulata cingulata (Gmelin, 1791))
�̭(æ 5-3-4)�˃ѭʂϚТɕQ҈ΆĈņ
ϟÿļ
ӮΫΆȊ˼ΫɁŗ
�Ȋ͒ĊΆ�
Ƕ五˾ͳΌÍ͢˾ϟΌ(æ 5-3-4 a)
乏ļʂϚɕ͢҈Ê҈ѿŴ
ɕһļѻ
ɕΫ϶Ϋ

ɕϭɁΌµͳʖ+之
ŴƚǪýˑ̵Эù̔éɕϭ(æ 5-3-4 b)
ȡʂϚɕÊ͢҈ѿŴ

ϟņ�ΜΕ
ͱÀͮǶ五
ӘņqǶ五˾ͳΕΌ
ɕΫ϶Ϋ
ǋ乳ӮΫŗ
ɕćϭqǶ

五͒ͳΌ
ΣϟΌ&̉+ͶƚӅ͑ˑ
ɕ¸чåŴ
˼ΫŢ
ćÓͯÍiÓͯÊɸʀˑ

(æ 5-3-4 c)�ȑЏӕʂϚ̧ǡѲ,9̴ЯͮĥѲЕȟɶїϨЕȟ
ǫɖȦ̴Яͮ�ѡ¶
50x50śǪm�˾ҷ̯їϨƾҥ
�Ķƾҥ�、ȑǔßıӕĩ
9ʒȻĿʐѲʂϚ˾ɕ
҈ ɕĲ ɕ¸҈ ɕ¸ә(æ 5-3-4 c)
jѰ�9үę̨ʐѲΠ 0.1mg
ʐѲŻ�ʂ
ϚĶŗß²êѯǘ�ȑ̲̕˾ʂϚРŤ>͆
9ɖɔ̴ЯͮƟƾҥ�ʂϚRӘǡҔ9ɖ

ɔ̴ЯͮƟʅτҷ̯ 1m2Jɤž
ÙCʹ ind./m2� 

(5) ŢɹЕȟ 

    Ţɹƾ、ǫ̴Яͮ�čĥ͊ã 50x50cm ˾ǪȤ�ЊѾp GPS ťȻŻ
9͍ÙҠɀ
ƾ、(ѵĸЕȟ¥öѬÀ"ǡϭїϨƾ、Bӯ)їϨƾҥ
�9͇ȠǪŬƾҥ�͇�ϭņ
Ţɹ(0~15cm)
Ķƾҥ�˾、ȑʊÀŻǔß�◎(æ 5-3-5)� 

A. ;3�$ 

    9iż 3 cm PVC þΛ͇ƾҥϭņ9�͘ 5cm˾Ţèɫ̯ˏ
o 3Ѱϵ
DʙP
ĝǔßıӕĩ
´΄ Buchanan and Kain(1971) Hsieh and Chang(1991)µИ́(1993)́0
Ǆ�˾9ʯ͌ɶїϨŢè͑ż�◎� 

    ĶŢè、ÏMšéɢ�˭ͭ̇ʹ 1.00 0.50 0.25 0.125 µ 0.062mm ˾ѽϴ͌ͭ
͕�њ͌
ǖҥ¿͌ͭi�̓͑ͼǫœ̐ѰѲ(Wp)˾Ҁ̅�
ǘh 105°C ʻ͈iʻ!
ΠƌѰ
̨ Ѱ�ƤҔWp ž¿͌ͭi̓͑ʈѰ
MšʹW1.00 W0.50 W0.25 W0.125 
W0.062�ǖҥ͑żĺǫ 0.062mm˾串�ͼǫ 1000ml˾Ѳ̈́��ɢͫƳʹӘ̯ʹ 1000ml
їϨɫґ
�9ĥѲÉ͇ɶїϨ�◎(Buchanan and Kain 1971, Hsieh and Chang 1991)� 

B. �NM�$ 

    ŢɹȊɀЬÇѲ9ʷ˃ɶ(ѰѲɶ)ʐĥ² �ɣёњʐĥèĆʷ˃�ŻѰѲН¡Əɵ


І͆�èĆȊɀЬÇѲ
́ ΄�̭�◎ǪɶʐĥΏǤ�ȊɀЬÇѲ�ўĦƋЎ>(2004

也1ʸ
：；ί
ȘɗҬ) �ǔßŢɹїϨӋ!
¶žɢ<Ѱ�Ӌ!ŻŢɹǘhәʙʶ
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¡ˆ9 550~600�әʙ�ʶ¡ 4 ĺǻ
ĶȊɀˏ̚͞ˁ˃ģj��ѰѲʹʶ<
�»І
͆�ȊɀЬ�І͆mŬĕ�� 

100% 
%-100%

%-%-%100)%( ´=
��

����
��� LOI  

C. =�?�$ 

    ´ʿ˧ɂƟɢ�}ɛɡɂʐǪɶ(NIEA W451.51A)�◎Ţɹ�}ɛɡʮŤ�Ķǔß
˾ŢɹӋ!�9 1mm ͌ͭњ͌
Iɂʐ、ÏӅ͑îЬ
®»їϨ�◎}ɛɡ�}ɛɡ
��Қɔ� 

a. ʃ¡ 
       8	1I)H�@+�IʊÀΠ 250ml
��h͘ 42mLʃ¡Џ�µĻЌɰ̒�
éƻʾɃ��ˀїϨʃ¡
˶ϊΫ�̗ѮѺϷΫ
�ˬ˫ĊѲ˼ʾ�ĕ、ÏȊɀˏÇ

ѲĈ�»ΒǺӮʾ�Ż
u͹ͺ�ˀʃ¡ 30 �҄�ʃ¡ͤȓŻ
乾ͼy°
9Џ�
ɢ̪ѯΠ 250mL�ʚʄНϊΫ�
̩hςӏ˃˪��]ǥ˃˪
�ĺƅ˾ƖƖ�h
͘ 42mL ɠɞ¡ѷ - ̗8̗ѮѷЏ�
I˃˪Ţ串ŴƚӦʄņ�ǀξĶ˃˪ѕǀǫ
ςӏϲͼ
ǈ�˃˪9IʚʄʊÀî�
ɋǻĶ�˞̗¡ѺӮΫɪʭˏ
ʚʄ˾ pH
Uƙé 11.09�� 

b. ςӏ 
    ςӏ�щʚʄ
9ɖ�҄ 6 Π 10mL ђ˘ςӏ
ǖҥɟςӏʄΠ 250mL ĥѲ˪
Ɯp6ў˭˾ςӏǀǖīÜ
�щѲ˪iҿͼǘ͘ 42mL 0.02M˾̗ѮÉǖʚʄ�ɺ
Ɠ�y|͇ҿ?ΠÉǖʄҷ��
ǖҥςӏʄΠĻ 150mLǫɟςӏʄ˾ǀǖīÜi

uĶςӏϲͼ˾上世͇Ȑ̺ҪҊÉǖʚʄҷ
�uΣpǀЃ
ʽŻ͹ͺςӏǡ�҄


9ɼʞy|Üµ上世͇ͮΠςӏʄ͘ 200m
u9Џ�ɢĥѲΠ 250Ml� 

c. 4?O*A" 
8(<:���I)�!E��4?QA�%A"��9&4?�G-=�?� 

 

5. ͨІ�◎� 

    ĶƟȊШǤ9Microsoft Office Excel 2013їϨǠˠ
�о9 SPSS 20.0�Ǣˉͨ
ІкӘїϨ�◎�ЕȟɕӲН¡9˽��˽ȠˑæїϨϭ̣
ɑŜƜ�Â¥ɔ˧Ǣϗ

ƜʂϚѰѲΣРŤШǤ�99 One-way ANOVA їϨɘм
�◎ŻȊ五ξŒ�΅
(p<0.05)u9 LSDɘм¿ŜŤͣҋ˾Œ˵� 
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æ 5-3-1 ¼ɨâĪmäӮҷˣӥPМ¥ͩʰТ互̄ʐ、¥Cͼ̣Ɠæ 

 

 

æ 5-3-2 ͊ãĥѲЕḥ̌Ɠæ 
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æ 5-3-3 ˧ǢϗŴЬʐѲ 

 

æ 5-3-4 ¼ɨâĪmäiŘϻ˾�̭ʂϚµʂϚŴЬʐѲ (a)˃ѭʂϚ (b)乏ļʂϚ  

(c)ȡʂϚ� 
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æ 5-3-5 ¼ɨâĪmäŢЬƾҥµ�◎ 

 

(Þ) ШǤ̄ʐƚș�\ 

Еȟњ̫�ҰͤÀ GPSϫǸĥC`˾I˭
�ѬÀMɀҍƴĥȣŬĶЕȟ̄ʐƚș�
\ΠâĪѰϹʯêPΐІ˴̹ͭµ΢ʵâĪmä˫ˏĈ、ƋШǤŦΣ̐Кś¼͕ͨ� 
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n �Еȟͤș 
    ȑ̲̕Еȟ͊ã˯¢Π©oЋ̸ 12R、ӯ
�Ç�΍¥ 4R(CG1~ 4) ȆǢʘ 3R(ZW1~3) 
Þ（ 3R(SC1~3)µӧɢ 2R(YS1~2)、ӯ
Еȟҽ̇�Ç¿ʐ̹�øȑɢЬʐѲ ͉Ύ�ˏ̉
Еȟ кӘ�ˏ̉Еȟ ˧͉�ˏ̉ЕȟµӮҷˣӥ˫ƕPМ¥ͩʰТ互̄ʐ�ɢЬµ¿�ˏ
̉oїϨ 4Ğ�Еȟ
ͩʰТ互̄ʐ�ǫƾƸĞ͉ɖȉ 1「
ҵƾƸĞ͉kRȉ 1「
ӀІo
6「Еȟ�̇�œ��ǫ 106Ŝ 11/27~29(̿�Ğ) 107Ŝ 2/22~25(̿%Ğ) 5/15~18(̿�Ğ)
µ 8/20~22 26 30(̿ÞĞ)ģƚɢЬ кӘ�ˏ ͉Ύ�ˏµĈə互˫ˏ̉Еȟ
ŻǢĶͨ
�9Ğ�їϨ¿ҽǃщ�ǫ 106Ŝ 12/15 107Ŝ 2/12 4/19 5/29 6/28 7/23µ 9/13ģƚͩ
ʰТ互o 7「�̄ʐЕȟ
¿ҽЕȟͤș�ҽГǶĕ�� 
 

(�) 、ӯ˧ĂǃщΣ˧ĂШǤʐѲ 

1. ¿、ӯ˧Ă˞ɵǃщ 

(1) �΍� 

    CG1 、ӯCǫ�΍ʩʓ¢ѥ ©Χћ�ʂ¸
Ȋ�ɢ҉
ɋ、ӯʪҋŗ¥ö9�
ĺô�̢̒ʹ�
���ҋĀ9ĺ̙̒
әʪ¥Řù̯ǇąϕȜ�̻̼
ÌѥȮˏ�Ϲ
�ÇѹÀ」 Ѵɍơ70ƺΣӓ亂ό
чŋ�ɢћȊϕȜӍɓ�CG2 、ӯCǫ�΍ʘ
¸�ʂĳ͙。Ș¥ЫӢ.ǭ
ʪҋŗʹɹʴê
әʪ¥9Ċĺ���̢̒ù̯
чŋϐ
Ȋĺȭ�ʂβαҮǸǡȭ
ɢћĸŋ�ʹʂβαŴƚǠˈ�͙。Ș�CG3 、ӯч�΍
ʘɯ¸
ŋѥʹĊĺ���̢̒Ɵù̯Ŵƚ�úŋ
DʪC9�ʹWɮЬ�ɹʴê
Ĉ
ǡǻҋɬhǫɢ� ӝĻҲ�
úҏΣº�ZȮˏ9ӫȸʹ��CG4 Cǫ�΍ʩʓ©
ѥч¢úĢɂƟ
ЯњɢɹúҏŻ̢̒Ƭͼϐ
̢̒ù̯˾ŊͱϺτ«ʡˎϥ̳ɕ
Ŵ
ƚ̉˶ϵ乳�ĚҜƋΪĔ�˧Ă
̔ ΆĊѲáĥϕ��ˌ͂ͷʊǫp�ƚʹʂŋóì

әʪ¥Ȯˏ�Ϲʹ� Ƌ�ӓ亂όƟϺτ� 

 

(2) ȆǢ� 

    ZW1 、ӯCǫӮҷˣӥPМ¥̿�Í̿%ЫӢ.�˾ɹʴê
ʹȆǢʘ¸ҷ̯ȇ
Ċ�ʴê
чŋϐ̢̒ù̯
�ҋȊɢћ
pӎʹǠˈ�ɹʴê
Ȯˏ9ʂβαʹ�

ŴƚǠˈ�͙。ȘͿ΋�ZW2 CǫӮҷˣӥPМ¥�΍úҏдǭ
дѥ9ɢɹðћµ
̢̒ù̯ŴƚМŋ
�Ϲ˧ĂʹǠˈ�ɹʴê
ҧʽÂʹӮҷˣӥPМ¥
Aɋ¥ʼʂ
βαµpĠ;FȮˏ�Ŗ�ZW3 CǫȆǢʘɯ¸
ћдúҏć�ϹʹĊˈ�ɮêµʃ
ɸýù̯Ŵƚ�̵ú
串�¥ö̢̒ù̯
ʼʂŋȮˏ�B� 

 

(3) Þ（� 

    SC1、ӯCǫ¼ɨ̜Ӄĸŋ�ɹʴê
�әʪCȊ̝ý ̙̒µɢɹ́ū̙͋ýù
̯ ÌѥȮˏȊҮǸ�ʂβα�SC2、ӯчÞ（ʢʑÍÚ©Ċëƻɢͮ+¤ϐ
9ɹʴ
êʹ�Ϲ˧Ă
әʪ̢̒ù 
̯чŋϐȮˏ9ʂβαʹ�
��ǫɢћĸŋŴƚ͙。Ș

ºćɋ¥ЊѾ�ɢ（ТgɛØӧ（�B�SC3、ӯчÞ（ʢʑ
�Ϲʹɹʴê˧Ă
ч
ŋϐ¿̭ŨȨˏù̯
��Ȋ�ɜ˫ƻɢ͇ǫɋɿh
ÌѥΣĸŋȮˏ9ʂβαʹ�� 

 

(4) ӧɢ 
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    YS1、ӯCǫӧɢʘ¸
˧ĂʹǠˈ�ɮê
�Ȋ(ɸýù̯
ʂŋȮˏ9ʪ�ŗ
ӓ亂ό� ʹ��YS2、ӯCǫĢś。łĸŋ
Ȋ�ɢ҉
˧Ă9ɹʴêʹ�
Ìѥʂ
ŋȮˏ9ʂβαʹ�
�ǫĸŋŴƚʂŋȘ� 

 

2. ¿、ӯ˧ĂШǤʐѲ(ϭ 6-1-1) 

(1) �΍� 

    �΍ 4R、ӯ(CG1~4)�ʚɞѲ̿�Ğ3ǫ 7.9~13.5(mg/l) ̿ %Ğ3ǫ 5.8~6.3(mg/l) 
̿�Ğ3ǫ 6.4~7.2(mg/l) ̿ÞĞ3ǫ 4.4~5.5(mg/l)
ʙŤ̿�Ğ3ǫ 23.6~28.6(oC) ̿
%Ğ3ǫ 18.2~20.3(oC) ̿�Ğ3ǫ 31.2~33.7(oC) ̿ÞĞ3ǫ 28.9~31.1(oC)
ӧŤ̿�
Ğ3ǫ 20~35 ̿ %Ğ3ǫ 34~37 ̿ �Ğ3ǫ 27~30 ̿ ÞĞ3ǫ 20~26�ÂĞЕȟ�

¿、ӯҋ�ɢЬŒ˵�Ċ
�ʼǶ五ː˵�、ӯ
ǠӘΆЄ
ʚɞ̿ÞĞмD
ʙŤ9
̿� ÞĞмә
ӧŤ9̿%Ğмә� 

 

(2) ȆǢ� 

    ȆǢ 3 R、ӯ (ZW1~3)�ʚɞѲ̿�Ğ3ǫ 7.4~8.8(mg/l) ̿%Ğ3ǫ
6.3~7.7(mg/l)  ̿�Ğ3ǫ 6.0~7.1(mg/l) ̿ÞĞ3ǫ 5.4~5.5(mg/l)
ʙŤ̿�Ğ3ǫ
23.8~26.8(oC) ̿%Ğ3ǫ 18.1~20.0(oC)  ̿�Ğ3ǫ 31.4~33.1(oC) ̿ÞĞ3ǫ
27.6~28.9(oC)
ӧŤ̿�Ğ3ǫ 34~35 ̿%Ğ3ǫ 36~37 ̿�Ğ3ǫ 28~30 ̿ÞĞ
�、ӯ˿ʹ 15�ÂĞЕȟ�
¿、ӯҋ�ɢЬŒ˵�Ċ
�ʼǶ五ː˵�、ӯ
ʚɞ
Ѳ9̿�Ğмә ̿ ÞĞмD
ʙŤ9̿�Ğмә ̿ %ĞмD
ӧŤ̿ÞĞǶ五мD� 

 

(3) Þ（� 

    Þ（ 3R、ӯ(SC1~3)�ʚɞѲ̿�Ğ3ǫ 6.9~7.5(mg/l) ̿ %Ğ3ǫ 5.0~7.6(mg/l)  
̿�Ğ3ǫ 6.8~9.5(mg/l) ̿ÞĞ3ǫ 3.4~5.1(mg/l)
ʙŤ̿�Ğ3ǫ 24.8~27.1(oC) 
̿%Ğ3ǫ 19.4~20.5(oC)  ̿�Ğ3ǫ 32.9~32.4(oC) ̿ÞĞ3ǫ 25.4~25.5(oC)
ӧŤ
̿�Ğ3ǫ 24~25 ̿%Ğ3ǫ 26~28 ̿�Ğ3ǫ 21~25 ̿ÞĞ3ǫ 5~8�ʚɞѲ
Ҕ#̿�ĞЕȟć
�、ӯҋÂĞ�ǡU˳ȊμŒ
�9̿ÞĞǶ五DǫpĠ�Ğ�ʙ
ŤΣӧŤÂĞ�ЕȟǡỦч
ʙŤœ̿�Ğмә
ӧŤ̿ÞĞǶ五DǫpĠ¿Ğ� 

 

(4) ӧɢ� 

    ӧɢ2R、ӯ(YS1~2)�ʚɞѲ̿�Ğ3ǫ3~8.2(mg/l) ̿ %Ğ3ǫ2.6~7.6(mg/l)  
̿�Ğ3ǫ 3.0~6.4(mg/l) ̿ÞĞ3ǫ 3.8~5.1(mg/l)
ʙŤ̿�Ğ3ǫ 23~24.6(oC) ̿
%Ğ3ǫ 22.7~25(oC)  ̿�Ğ3ǫ 30.5~32.4(oC) ̿ÞĞ3ǫ 25.4~27.5(oC)
ӧŤ̿�
Ğ3ǫ 17~35 ̿%Ğ3ǫ 15~33 ̿�Ğ3ǫ 17~28 ̿ÞĞk、ӯӧŤ˿ʹ 5�k
、ӯ�ʚɞǫÂĞЕȟ�˿9 YS1 Ƕ五мә
ӧŤҔ#̿ÞĞЕȟ̉Âć
Â、˿9
YS1Ƕ五мә�ʙŤǫÂĞЕȟ�k、ӯǡUǀч
ʙŤ9̿�Ğмә� 

 

    ǠӘΆЄ
ÂĞЕȟ�ʚɞѲ˿9 YS2 ʹȇD
ʙŤǫÂĞЕȟ�
¿、ӯŒ˵
͊ã�Ċ
̿�ĞΣ̿ÞĞ�ɢʙмә�ӧŤ�串�˯ǫ YS2 �ǺCͼ̉мiҗ
à
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ɋӧŤǶ五DǫpĠ、ӯ
Þ（、ӯҧʽΣ YS2 Â、гҪʂŋͮмѝ
A»Βàʆɢ
ɿhѲµƔʪ̫Ť��Â
àɋӧŤ�ĕ YS2 ĕɋǶ五˾D
�΍ÞR、ӯҋ©¢ř
Ñмũ
Σɯ¸гҪ�Ƕ五�Â
àɋ、ӯҋ�ӧŤ˳ȊŒ˵�̿Þ「ĞЕȟ� 8ȉŢ
ȍҋ
©¼ʵê¥ўєˀŗƋDɝĄͤÀϸ©ɝɿΆŗJѕǱĊѲґҫ
àɋǂʐ̿Þ
Ğ¿、ӯ�ʚɞ»ΒàDɝĄƟ9Ƕ五Dǫ��Ğ
ӧŤ�Ǻ·�ĊѲґҫ˾ŷҺΆм
D� 
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ϭ 6-1-1 ¿ʐ̹øȑɢЬШǤ 

Ğ�/̹「 
�΍ ȆǢ Þ（ ӧɢ 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 

̿�Ğ 
(11ȉ) 

ʚɞ (mg/l) 7.9 7.9 9.1 13.5 7.4 8 8.8 7.5 7.1 6.9 8.2 3 
ʙŤ (oC) 23.6 26.6 28.6 26.4 26 26.8 23.8 27.1 24.8 25.1 24.6 23 
ӧŤ 20 22 35 30 35 34 35 25 25 24 35 17 

̿%Ğ 
(2ȉ) 

ʚɞ (mg/l) 6.1 5.8 6.3 6.1 6.3 7.7 7.6 7.6 5 5 7.6 2.6 
ʙŤ (oC) 20.3 19.1 18.3 19 18.8 18.1 20 19.4 20.4 20.5 22.7 25 
ӧŤ 34 36 37 34 36 36 37 28 26 27 33 15 

̿�Ğ 
(5ȉ) 

ʚɞ (mg/l) 6.9 7.2 6.4 6.6 6.2 7.1 6 9.5 6.8 7.9 6.4 3 
ʙŤ (oC) 31.2 33.4 33.7 32.3 33.1 33.1 31.4 34.2 33.4 32.9 32.4 30.5 
ӧŤ 28 30 27 28 30 28 28 21 25 25 28 17 

̿ÞĞ 
(8ȉ) 

ʚɞ (mg/l) 5.5 5.3 4.4 4.5 5.4 5.5 5.5 3.4 3.5 5.1 5.1 3.8 
ʙŤ (oC) 31 31.1 28.9 29.6 28.7 28.9 27.6 25.5 25.5 25.4 27.5 25.4 
ӧŤ 24 20 26 25 15 15 15 5 5 8 5 5 
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(%)  ŢȬ˫ˏЕȟ 

3. кӘ�ˏ 

(1) ĥƋЕȟͤș(ϭ 6-2-1 æ 5-2-4 æ 6-2-1) 

    ÞĞЕȟ
ƟȊ、ӯкӘ�ˏ�ĥƋЕȟͤșoЊѾ� 37̧ 100̭
�ÇӃбͬ 1
̧ 1̭ ĈȖͬ 1̧ 1̭ Θбͬˏ̭ЊѾ� 22̧ 64̭ Ҩɕͬˏ̭ЊѾ� 13̧ 34
̭
9Θб互EĈǡ�¿̧�
9˙Ӭϟ(Littorinidae)ЊѾ� 10̭ʹȇĈ
p「ʹϙϟ
(Neritidae)Σɕηϗ(Mytilidae)˿ЊѾ� 7 ̭�ÞR¥ö�
ˏ̭9�΍oЊѾ� 33 ̧
79̭ʹȇә
ȆǢê¥ЊѾ� 14̧ 29̭ʹp「
Þ（Σӧɢ��ЊѾ� 9̧ 14̭Σ
4̧ 11̭� 

    �΍、ӯ CG1~4��ЊѾ� 14̧ 21̭ 5̧ 8̭ 14̧ 27̭Σ 24̧ 48̭
9
CG4ЊѾ� 48̭ʹȇә CG2ЊѾ� 8̭ȇD�CG4、ӯʪҋŗ�Ϲ˯Ċô̢̒ù̯

��̢̒ͱҋ«ʡˎϥɕ
Ŵƚ˕ː˾ˎϥ̠˧Ă
ˎϥɕΣɕƜ̢̒ҋ˾ͱҜŴƚ#
ĊѲўÀĺôŢȬ˫ˏȬƎ˾ƂȬê
àɋЊѾ��̭互ǡә�CG2、ӯ˧Ă�Ϲʹɹ
ʴê
ŋѥÂ、ù̢̯̒
AͱҜҋĀʡɹè
ƂȬê互ổĸÙ�
ЊѾ�˾̭互ǡ
мD�CG1、ӯǫ̿ÞĞЕȟ�Ӆ͑ʲΉϟµǩɕϜˌk̭ȬƎǫʪ�ŗʂŋȘ�ͯ˾
ˏ̭
»Βà̿ÞĞ̿ЕȟȍҋѕǱ�ҫΆ�Jɾ�� 

    ȑȥºǫ�΍�©ʵ̜Ӄ(23.108827, 120.045169) ӧˮ¥ö(23.145141, 120.077273)
Σͭ5ĳɮɽ(23.132732, 120.057701)їϨӇć˾、ӯǽȟ�©ʵ̜ӃΣӧˮ¥ö��Њ
Ѿ�ƂĺƂӟʺЪµ͓ϟ(Stenothyridae sp.)k̭ː�˾ˏ̭�ƂӟʺЪǺ�˱�Әôȇ
ĺ˾˾ʺЪ
ȈĶΑ串ÉҐξǫύ互Ɯʂ（́ˏӘ�
˫ɾіȍ̑ īǷӍɓ
âćœ
Ķ̭ƂӟʺЪ˻ńƚ̲̕˾ȼŬˏ̭
Aѐ互Ϳˏ̭ǫ̇˾әҚ�互êCĽȏǶ̛
ǫ
ȑЕȟƾҥ��ˏ̭
Mpćôːƃ�Ɍ҆ĥʹƂĺƂӟʺЪ�ȑȥЕȟ��͓ϟ
(Stenothyridae sp.)ɕŴːɒ
ʹ��ZƠ�ɢʟŴ
AMɕ¸µкӘ串Côƕːƃ�ĥ
ʹ͓ϟ̧ˏ̭
ßӉ˞Ȋ̉ҍǢ˗µ҆ĥШǤΣǃщ
Ľȏ˻˞ɕŴ̉@�̭互
Ṁ
�ШЇǂǩ»Βʹ�Ǩ̭
ƟȊ˾�互̛БŐGҰї�Ɍ�◎�ͭ5ĳɮɽЊѾ�'̭
Ήϟ̧ˏ̭ ͭ̇ʂϚ ϣϞͶ͚ϟ §͚Ǧϗ ĺʶ˙ϟµŁҋ˙Ӭϟ�Ήϟ̧ЌĈ
ˏ̭ȬƎǫʂŋ� ȮˏŢņƜʂŋȘμνņ�
ЌĈˏ̭ǫǱȑqʜͥ­ҡ�Śʩ�
ˏ͙̀Ȅϯ�ʹqȊͥʜ­ɀ
ĕȑȥЕȟ��γΫΉϟΣMelampus sulculosus��ϯ
�ʹqȊͥʜ­ɀµʕͥʜ­ɀ
ѓƚ²à�ϹʹȬƎ˧ĂÍȦ:Ƒ¡ ǯͿΣRӘǡ
ѲʎĻ
Άͭ5ĳɮɽ˯ǫʪҋŗΠȎӪӫʂŋȘҋ˾ȬêģǠ ѕͺ
àɋЊѾ�м
ә�Ήϟ̭互ΣǡѲ�  

    ȆǢ、ӯ ZW1~3��ЊѾ� 7̧ 10̭ 7̧ 16̭Σ 7̧ 13̭
9 ZW2ЊѾ�
16̭ʹȇә ZW1ЊѾ� 10̭ȇD�ҧʽ ZW1Σ ZW2、ӯ�ϹȬê˧ẲÂ
˿ʹ
Ċˈ�ɹʴê
A ZW1CǫӮҷˣӥPМ¥��ƅCͼ
ZW2�Cǫћдǭúҏ�P
М¥ѥͯ
qȊɢɹ¡ūˏµ̢̒
àɋ�Âǫ ZW1 ЊѾ�Ňǫ̘ŢЬ˧Ă˾ˏ̭˙
Ӭϟµɕηϗ�ZW3˧Ă�Ϲʹúҏć�0Ő̵úµɮê
ЊѾ��ˏ̭9ʂŋ0Őū
ȵˏ�Řϻ˾˙Ӭϟ̧ˏ̭ʹ�
ºǫɮêЊѾ�ӌ˭ˏ̭Ǣϗ
ǢϗǫΟʽ˧Ă�主
˫ǯͿǡѲœЯJЯĻ
ǫ ZW3»̌�ʢɜǫыʪǻїϨƾҥ�ZW1、ӯǫ̿�Ğ�
Еȟ�ЊѾ�@ʂˌ(Melanochlamys sp.)
ʹ¼ʵ˾Ǩ͗ѾŇ Ǩ͗Ѿ̭
̛��̭互�
Ұuї�Ɍ҆ĥ̛Б� 
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    Þ（、ӯ SC1~3��ЊѾ� 4̧ 6̭ 8̧ 12̭ 1̧ 1̭
9 SC2ЊѾ� 12̭
ʹȇә SC3 ЊѾ� 1 ̭ȇD� Þ（�、ӯʪҋŗΘê˿�Ċ
�Ϲʹɹʴê˧Ă�
Ҕ#ɹʴê˧Ă
SC1ŋѥȊ̝ ˩µɢɹū͋ŨȨˏù̯
ˏ̭ǡD�SC3ŋѥÂ、
ùʡ¿̭ŨȨˏ
Ҕ#ϭҷ
ŢЬiõĀ#¿̭ŨȨˏƜþΛϮ
àɋk「Еȟ^ЊѾ
� 1̧ 1̭ˏ̭�SC2ҧʽŋѥ,ȊŨȨ̝˩Ɯɢɹýù̯
AǠӘ˧Ẳмºćk、
ӯaΪ
��ǺÕ�ЊѾ�ʂ（�ТgØӧ（(Halophila beccarii)˾、ӯ
ЊѾ��ˏ̭
ǡ,мºćk、ӯә� 

    ӧɢo、ӯ YS1Σ YS2��ЊѾ� 2̧ 7̭Σ 3̧ 4 �̭YS1Cǫɯ¸�ʂCͼ

�Ϲ˧Ăʹɮê
ŋѥùȊʃɸý
YS2Cǫ̉ĸмiҗ˾Cͼ
ӧŤмpĠ、ӯǶ五
ʹD
àɋЊѾ�˾ˏ̭�ŇǫWĔʆɢȬê�ˏ̭�  

  

(2) ĥѲЕȟͤș 

A. ˏ̭ͣƚΣǡѲН¡(ϭ 6-2-2 ϭ 6-2-5 æ 6-2-2 æ 6-2-3) 

    ÞĞ�Еȟ
oЊѾ�кӘ�ˏ 28̧ 79̭
9˙Ӭϟ̧ЊѾ� 9̭ʹȇĈ
p
「ϙϟ̧Σɕηϗ̧˿ЊѾ� 7̭
Ĉǡ̧ЊѾ��̭互ǡ�ә�кӘ�ˏÞĞ¿ʐ
̹�ʹśîǡѲʹ 303.18 ind./10m2
p�9˃ѭʂϚ(Batillaria zonalis) 55.23 ind./10m2 
E 18.22%ʹȇә
p「��ʹ¼ʵ˙Ӭϟ(Echinolittorina vidua) 44.28 ind./10m2 
(14.61%)ΣȡʂϚ(Pirenella cingulata) 30.43 ind./10m2 (10.04%)
Ĉǡˏ̭ƟEɘK͘
1%Ɯ9�� 

    ̿�ĞЊѾ�кӘ�ˏ 24̧ 56̭
9ɿ͚Ϛ 48.15 ind./10m2 (18.1%)ȇә
p「
��ʹ¼ʵ˙Ӭϟ(30.5 ind./10m2
12.9%)µ˃ѭʂϚ(29.2 ind./10m2
12.3%)
��a
�ˏ̭˿ĊѲ΋ҥ�Bǫːĥ、ӯ
ɿ͚ϚŇǫWĔʆɢȬê�ˏ̭
^ЊѾǫӧŤ
мD˾ YS2
¼ʵ˙Ӭϟ�ǫ ZW3 ˾̵úʃɸý˻˞̉˶әǡѲ
˃ѭʂϚĊѲȬ
Ǝǫ ZW1ӮҷˣӥPМ¥�ɹʴê�
pӎ、ӯ�Ǻ˻˞ǡѲ�әƜǺʼЊѾ��12
R、ӯЕȟ��ˏ̭ǡ3ǫ 0~34̭
CG4ȇә SC3ȇD�12R、ӯЕȟ��ˏ̭
ĭŤ3ǫ 0~820 ind./10m2
ZW1ȇә SC3ȇD� 

    ̿%ĞЊѾ�кӘ�ˏ 17̧ 32̭
9˃ѭʂϚ 86.7 ind./10m2 (29.5%)ȇә
p
「��ʹ¼ʵ˙Ӭϟ(65.8 ind./10m2
22.4%)µŁҋ˙Ӭϟ(Littoraria intermedia)(23.6 
ind./10m2
8.0%)
˃ѭʂϚҥ��Bǫ ZW1 ӮҷˣӥPМ¥�ɹʴê�
¼ʵ˙Ӭ
ϟΣŁҋ˙ӬϟǫǡR、ӯ˿Ȋ˻˞
A��ǫ ZW3Σ CG3ЊѾ�ȇәǡѲ�12R
、ӯЕȟ��ˏ̭ǡ3ǫ 0~13̭
CG4ȇә SC3ȇD�12R、ӯЕȟ��ˏ̭ĭ
Ť3ǫ 0~1290 ind./10m2
ZW1ȇә SC3ȇD� 

    ̿�ĞЊѾ�кӘ�ˏ 19̧ 40̭
9¼ʵ˙Ӭϟ 80.8 ind./10m2 (18.1%)ȇә

p「��ʹ˃ѭʂϚ(66.4 ind./10m2
14.9%)µȡʂϚ (58.9 ind./10m2
13.2%)
¼ʵ
˙Ӭϟ�Ϲǫ ZW3 ˾ʂúʃɸýәǡѲ̉˶ә
˃ѭʂϚΣȡʂϚĊѲȬƎǫ ZW1
ӮҷˣӥPМ¥�ɹʴê��12R、ӯЕȟ��ˏ̭ǡ3ǫ 0~15̭
CG4ʹȇә

CG2 SC3µ YS2ʼЊѾ�ˏ �̭12R、ӯЕȟ��ˏ̭ĭŤ3ǫ 0~1453 ind./10m2

ZW1ȇә
CG2 SC3µ YS2ȇD� 

    ̿ÞĞЊѾ�кӘ�ˏ 17̧ 34̭
9˃ѭʂϚ 38.6 ind./10m2 (16.4%)ȇә
p
「��ʹ乏ļʂϚ (37.5 ind./10m2
16.0%)µɿ͚Ϛ (31.9 ind./10m2
13.6%)
˃ѭʂ
ϚΣȡʂϚĊѲȬƎǫ ZW1Σ ZW2�ɹʴê�
ɿ͚Ϛ̉ĸŇǫмʹũӧƋ�ʆɢ
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ϟˏ 
̭ЊѾǫ YS2˳ŗȊӧŤ�˧Ă�12R、ӯЕȟ��ˏ̭ǡ3ǫ 0~10̭
CG4
ʹȇә
SC1 SC3 µ YS2 ʼЊѾ�ˏ̭�12 R、ӯЕȟ��ˏ̭ĭŤ3ǫ 0~790 
ind./10m2
ZW1ȇә
SC1 SC3µ YSȇD� 

    ǠӘΆЄ
ÞĞ�Еȟ˿9 CG4 ЊѾ��̭互ǡȇә ZW1 �ÙCǡѲĭŤȇ
ә
�ϹΣȬê互ổҍ
CG4Ȭê»иϋ�ĚҜĈ ƂȬê互ổмРĮ
àɋЊ
Ѿ�мĈˏ̭
Ά ZW1ʹĊˈɹʴê
ҧʽЊѾ�˾̭互мĻ
AÂ、˾ˏ̭Ȉ9̉
˶Ċ˾ǡѲŴƚǶ五˾a�̭ǫɋȬƎ�ҧʽ�ҵƟȊ、ӯѪĕɋ
AĈǡ、ӯǫ̿
ÞĞ�Еȟ
ˏ ̭�̭互ǡµǡѲ˿�ґ
ƜЌǺàʹƾҥǻҋ·�ѕǱűґҫŷҺ

A¿、ӯҋˏ̭̭ǡΣǡѲ̉ĸмәÍмD�а�ĊΡͫƳ�Н�a�ˏ̭˾Н¡ǫ
Ĉǡ、ӯŇǫ̰ĥ
ǫ�ÂĞ�ЕȟѰϵ�˞ ƻšН��Ċ
CG2 CG4 SC1 µ
SC2�Н¡Ƕ五
CG4àƂȬê互ôРĮ ˏ̭ǡĈ
ȑʼǶ五�a�̭
CG2 SC1
µ SC2�àΘêĺ ƂȬê互ôÙ�
àɋЊѾ��ˏ̭̭互ΣǡѲ�̰ĥ�SC3ǫ
Þ「ĥѲЕȟ˿ʼЊѾ�кӘ�ˏˏ̭� 

 

B. ƴǡ�◎(ϭ 6-2-2 æ 6-2-4 æ 6-2-5 æ 6-2-6) 

̿�ĞЕȟͤș
Ɏ˵Ťƴǡ3ǫ N/A ~ 2.57
9 CG4ȇә SC3Σ YS1ʹ N/A�
î�Ťƴǡ3ǫ N/A ~ 0.90
9 SC2ȇә SC3Σ YS1ʹ N/A
�΍¿、ӯî�Ť̉
ч
Σ ZW1µ SC2Â、Ňǫмә�、ӯ�РĮŤƴǡ3ǫ N/A ~ 5.66
˯ǫЊѾ�
мĈ˾ˏ̭
àɋ9 CG4Ƕ五әǫpĠ、ӯ
SC3Σ YS1ʹ N/A�˯ǫ SC3ʼЊѾ
�ˏ̭ YS1^ЊѾ��̭
àɋʼɶІ͆Ĉ、Ƌƴǡ� 

̿%ĞЕȟͤș
Ɏ˵Ťƴǡ3ǫ N/A ~ 2.04
9 CG3ȇә
CG2 SC1Σ SC3
ʹ N/A�î�Ťƴǡ3ǫ N/A ~ 1.00
9 YS2ȇә
CG2 SC1Σ SC3ʹ N/A
Ά SC2 
YS1Σ YS2ҧʽî�Ťә
Aıҝ��ϹǺàʹƾҥž�ˏ̭ǡD
ŸɋǡѲŒ˵�
ĈƟѓƚ�РĮŤƴǡ3ǫ N/A ~ 2.06
9 CG4ȇә
CG2 SC1Σ SC3ʹ N/A�˯
ǫ SC3ʼЊѾ�ˏ̭ CG2Σ SC1^ЊѾ��̭
àɋʼɶІ͆Ĉ、Ƌƴǡ� 

̿�ĞЕȟͤș
Ɏ˵Ťƴǡ3ǫ N/A ~ 1.99
9 CG4ȇә
CG2 SC1~SC3Σ
YS2ʹ N/A�î�Ťƴǡ3ǫ N/A ~ 0.74
9 ZW1ȇә
CG2 SC1~SC3Σ YS2ʹ
N/A�РĮŤƴǡ3ǫ N/A ~ 2.55
9 CG4ȇә
CG2 SC1~SC3Σ YS2ʹ N/A�˯
ǫ CG2 SC3 µ YS2 ʼЊѾ�ˏ̭ SC1 Σ SC2 ^ЊѾ��̭
àɋʼɶІ͆Ĉ、
Ƌƴǡ� 

̿ÞĞЕȟͤș
Ɏ˵Ťƴǡ3ǫ N/A ~ 1.70
9 CG3ȇә
SC1 SC3 YS1µ
YS2ʹ N/A�î�Ťƴǡ3ǫ N/A ~ 0.90
9 ZW1ȇә
SC1 SC3 YS1µ YS2ʹ
N/A�РĮŤƴǡ3ǫ N/A ~ 1.54
9 CG3µ SC2Âʹȇә
SC1 SC3 YS1µ YS2
ʹ N/A�˯ǫ SC1 SC3µ YS1ʼЊѾ�ˏ̭
YS2^ЊѾ��̭
àɋʼɶІ͆Ĉ
、Ƌƴǡ� 

ǠӘΆЄ
ÞĞЕȟ�Еȟ
ǡUН�мǶ五�、ӯёŘʪҋŗΘê͊ãмĺ 
ƂȬê互ô,мʹÙ�
�ÂĞҋЊѾ��ˏ̭̭互ǡΣǡѲН¡Ƕ五
їΆŷҺ�
Ĉ、Ƌƴǡ˾І͆ĕ、ӯ CG2 SC1~3 YS1µ YS2́
Ά SC3ǫÞ「ЕȟѪʼЊѾ
�ˏ̭
^ǫĥƋЕȟ�ЊѾ�ɕηϗ Mytilopsis sp.�RRӘ� 
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C. ˏ̭Ϳ΋�◎(æ 6-2-7) 

    Ķ¿、ӯ�ˏ̭Ϳ΋ͣƚїϨ�◎
»̌�Ĉǡ、ӯǫÞĞ�Еȟ̉@Ťә
Ϳ
΋ͣƚʼǶ五˾Н�
ΆÂ¥ö、ӯҋ�ˏ̭ͣƚ̉@ŤёŘ�мә��΍¥�ÞR
、ӯ
Ҕ# CG2̿%Ğ�Еȟ
pӎŸɋˏ̭ͣƚ̉@Ťʹ 10%�ȆǢ�、ӯ»ϯ�
ʹkͿ
̿�Ϳʹ ZW1 Σ ZW2
k、ӯ�Ϲ˿ʹɹʴê˧Ă
��ǫÞĞ�ЕȟŸ
ɋҋˏ̭ͣƚ̉@Ťʹ 10%
̿%Ϳʹ ZW3
ˏ̭ͣƚΣ YS1 ̉@Ťмә
k΅Â
、ʹɯ¸¥ö
˧Ă9ɮêµ0Őūȵˏʹ�
àɋˏ̭ͣƚмǀч�ӧɢ¥ö�k
、ӯ YS1 Σ YS2 ˧Ăģj�Â
YS1 ʹɯ¸˧Ă
YS2 �Cǫ̉м�ʒ
��ӧŤ
D
àɋk、ӯ�ˏ̭Ϳϐͣƚģj�Â�ÞR¥ö�
Þ（ʹ、ӯΣ�ÂĞЕȟҋ
ˏ̭Ϳ΋Œ˵ȇǶ五�¥ö
ʼǶ五̰ĥ�a�ˏ̭� 

 

4. ͉Ύ�ˏЕȟ 

(1) ĥƋЕȟͤș(ϭ 6-2-3 æ 5-2-4 æ 6-2-8) 

    ÞĞЕȟ
ƟȊ、ӯ͉Ύ�ˏ�ĥƋЕȟͤșoЊѾ� 22̧ 64̭
�Ϲ˿ʹＯ
ϣ互
˯ǫ¿、ӯ˿Ňʂɢ˧Ă
ӧŤȇD�、ӯʹ YS2
ΆĈǡɢ˫ǴϠȬƎǫʆ
ɢ˧Ă ·ӧƋŒ
àɋʼЊѾ�ɢ˫ǴϠ̭互�¿̧�
9̉Ƣϣ̧(Sesarmidae)
ЊѾ� 11 ̭ʹȇĈ
p「ʹɮϣ̧(Ocypodidae)9 ̭�ÞR¥ö�
ˏ̭9ȆǢê¥
oЊѾ� 15 ̧ 33 ̭ʹȇә
Þ（Σ�΍ê¥ЊѾ��ЊѾ�� 12 ̧ 31 ̭µ 17 ̧
30̭ʹp「
ӧɢЊѾ� 6̧ 11̭� 

    �΍、ӯ CG1~4��ЊѾ� 5̧ 7̭ 10̧ 16̭ 7̧ 8̭Σ 6̧ 8̭

9 CG2ЊѾ� 16̭ʹȇә CG1ЊѾ 7̭ȇD�CG1~4ʪҋŗ¥ö˿ȊĊô̢̒ù
˷
àɋǫ̒ͱ�Řиϋ¿̭ĺôǪϣ̧ˏ̭
Õ CG2、ӯȊĺˈɹʴê˧Ă
àɋ
ºćЊѾ�ÍĽϣµƯʪϣ�ºǫӇć�ǽȟ、ӯ(23°09'08.6"N 120°05'54.6"E)ЊѾ�
¼ʵǳƯʪϣ(Xeruca formosensis)�ӧˮ¥(23.159929, 120.077580)ЊѾ�ҨӱǑ̉Ƣ
ϣ(Perisesarma bidens)µd˒åлϣ(Cardisoma carnifex)�©ʵ̜ӃΠâΊ˂ÿҋ
(23.105023, 120.040429)ЊѾ�d˒åлϣΣϊ͠җĬŁϣ(Coenobita violascens)�ͭ 5
ĳɮɽ(23.132732, 120.057701)ЊѾ�ϊ͠җĬŁϣ Ҩơ΍̷ϣ ̑ƴÍĽϣ Ё̍
ɮϣ �，ɮϣ Ѹӱ̑ȷϣ �，ɹəϣ чϿǑ̉Ƣϣ ǣӯǑ̉Ƣϣ �ɄǑ
̉Ƣϣ ҨӱǑ̉Ƣϣ� 

    ȆǢ、ӯ ZW1~3��ЊѾ� 10̧ 13̭ 6̧ 9̭Σ 7̧ 11̭
9 ZW1ЊѾ�
13̭ȇә
ZW2ЊѾ� 9̭ȇD�ZW1�ʪŗ9��Ϲʹ¯̒˧Ă
Dʪŗʹʴê

Ĉǡǻҋǫɢ�
ΆƯʪϣǫŗˑ�Ŗ�Dʪ¥�̭互�Ĉ
ZW2ыʪǻɢʼɶģj
ы!
,�ǺƯʪϣȬê˾rô˧Ă
àɋ»ΒǺѐkR、ӯЊѾ�Ưʪϣ̭互�Ĉ
�²à�ºǫǫӇć�ǽȟ、ӯҳ（Ō(23.067883, 120.089541)
ǠÀȑȥµȑȥçҙ
ÀG¨��ҳ（ŌМϣĺҙ�Еȟ
oЊѾ� 4̧ 8̭
�ÇҗĬŁϣ̧�~бҗĬ
Łϣ
êϣ̧�d˒åлϣ əбå̅ϣ ȿϞҢϣ ͠êϣ
̉Ƣϣ̧�ĒɛŻ̉
ƢϣΣ¬Ť�ȅϣ� 

    Þ（、ӯ SC1~3��ЊѾ� 8̧ 12̭ 10̧ 16̭ 7̧ 18̭
9 CG3ЊѾ�
18 ̭ʹȇә SC1 ЊѾ� 12 ̭ȇD�ºćǫӇć�、ӯ 23°01'17.5"N 120°08'12.2"E
ЊѾ�Ņɛ͇Ưʪϣ(Tubuca dussumieri)
Ӈć、ӯ 23°01'15.4"N 120°08'11.8"EЊѾ�
̉Ƣϣ̧�ǧɛǨΕϣ(Neosarmatium smithi) ұɛǨΕϣ(Neosarmatium fourmanoiri)
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µ΃˔Ǒ̉Ƣϣ(Parasesarma macaco)
΃˔Ǒ̉Ƣϣʹ2Ŝ 9ȉƟǀ·˻ϭ˾�˱Ǩ
̭
ȼɛˬêʹƌǹ˾P�ʘ(Li et al., 2018)
ȑ̭ǫÞ（ê¥Â、ЊѾ�� 

    ӧɢ、ӯ YS1Σ YS2��ЊѾ� 3̧ 4̭Σ 5̧ 7 �̭YS1Cǫɯ¸�ʂCͼ

�Ϲ˧Ăʹɮê
ŋѥùȊʃɸý
˯ǫƂȬê互ôмʹÙ�
àɋЊѾ��̭互ǡ
мD� 

 

(2) ĥѲЕȟͤș 

A. ˏ̭ͣƚΣǡѲН¡(ϭ 6-2-4 ϭ 6-2-5 æ 6-2-9 æ 6-2-10) 

    ÞĞ�Еȟ
oЊѾ�͉Ύ�ˏ 13̧ 34̭
9Ǫϣ̧Σȧęϣ(Portunidae)Â、
ЊѾ� 5̭ȇĈ
p「ɮϣ̧ ҈ΝＯ̧(Palaemonidae)µĸＯ̧(Penaeidae)Â、ЊѾ
� 4 
̭¿̧ЊѾ��̭互ǡ�ә�͉ Ύ�ˏkĞ¿ʐ̹�ʹśîǡѲʹ 154 ind./10m2

p�9ҨӱǑ̉Ƣϣ(Perisesarma bidens) 73.33 ind./10m2 E 47.5%ʹȇә
p「��
ʹ͖ͤ©ǪƯʪϣ(Austruca perplexa) 12.71 ind./10m2 (8.2%)Σůѥ͇Ưʪϣ(Tubuca 
arcuata) 9.27 ind./10m2 (6.0%)
Ĉǡˏ̭ƟEɘK͘ 1%Ɯ9�� 

    ̿�ĞЊѾ�͉Ύ�ˏ 9̧ 18̭
9ҨӱǑ̉Ƣϣ 24.2 ind./10m2 E 44.6%ʹȇ
ә
p「��ʹ˼͚Ǫϣ(Grapsus albolineatus) (7.5 ind./10m2
13.8%)µѸӱ̑ȷϣ
(Thalamita crenata) (5.0 ind./10m2
9.2%)
a�ˏ̭Ƕ五
�ka�ˏ̭ƟEɘKЮњ
ʹǡ� 50%�12R、ӯЕȟ��ˏ̭ĭŤ3ǫ 15~130 ind./10m2
ZW3ȇә YS1ȇ
D� 

    ̿%ĞЊѾ�͉Ύ�ˏ 10̧ 23 
̭9ҨӱǑ̉Ƣϣ 40.8 ind./10m2 E 44.7%ʹȇ
ә
p「��ʹůѥ͇Ưʪϣ (9.6 ind./10m2
10.5%)µ ˼Ưʪϣ (Austruca lactea) 
(8.8 ind./10m2
9.6%)
a�ˏ̭Ƕ五
�ka�ˏ̭ƟEɘKЮњʹǡ� 50%
Ҩӱ
Ǒ̉ƢϣǫĈǡ、ӯ˿ЊѾ�
Ưʪϣǫːĥ˾、ӯЊѾ�мә˾ǡѲ�12R、ӯЕ
ȟ��ˏ̭ĭŤ3ǫ 5~180 ind./10m2
CG2ȇә YS1ȇD� 

    ̿�ĞЊѾ�͉Ύ�ˏ 9̧ 20 
̭9ҨӱǑ̉Ƣϣ 109.2 ind./10m2 E 45.1%ʹȇ
ә
p「��ʹ̑вÍĽϣ(Mictyris brevidactyl) (34.6 ind./10m2
14.3%)µ͖ͤ©ǪƯ
ʪϣ (30.8 ind./10m2
12.7%)
a�ˏ̭Ƕ五
�ka�ˏ̭ƟEɘKЮњʹǡ�50%

ҨӱǑ̉ƢϣǫĈǡ、ӯ˿ЊѾ�
ƯʪϣΣ̑вÍĽϣǫːĥ˾、ӯЊѾ�мә˾
ǡѲ�12R、ӯЕȟ��ˏ̭ĭŤ3ǫ 10~930 ind./10m2
SC2ȇә YS1ȇD� 

    ̿ÞĞЊѾ�͉Ύ�ˏ 7̧ 19 
̭9ҨӱǑ̉Ƣϣ 73.33 ind./10m2 E 47.5%ʹȇ
ә
p「��ʹ͖ͤ©ǪƯʪϣ (12.71 ind./10m2
8.2%)
µůѥ͇Ưʪϣ (9.27 
ind./10m2
6.0%)
a�ˏ̭Ƕ五
�ka�ˏ̭ƟEɘKЮњʹǡ� 50%
ҨӱǑ̉
ƢϣǫĈǡ、ӯ˿ЊѾ��12 R、ӯЕȟ��ˏ̭ĭŤ3ǫ 20~550 ind./10m2
SC2
ȇә ZW3ȇD� 

    ǠӘΆЄ
ÞĞ�Еȟ�
Ĉǡ、ӯ9̉ƢϣΣƯʪϣʹ̰ĥ�a�ˏ̭
Н¡
�Ċ�ˏ̭ǡѲ�串�
Ĉǡ、ӯǫ̿�ĞƜ̿%ĞЕȟǡѲмD
��ǫ̿�ĞƜ
̿ÞĞҊĖǡѲǶ五Ǆ¦
»ΒΣɝʙŷҺ̉ҍ
�kĞЕȟŇǫwĞΣǹĞ
Ĉǡ
ǻҋɝʙмD
àɋЌĈ˰ɕ互ˏ̭ɾ�Ľȏӄ͵
ŘҰϹѬÀƶƼїϨЕȟ
��
�Â̧�җϣ,Ľȏ�͵ɓѯŞȍҋ
Ά̿�Σ̿ÞĞɝʙмә
Âǻʹҗϣ͵ɓѯ
Ş˾�Ϲȍҋ
�ҋ˾Œ˵ѓƚЊѾǡѲ˾�Â�ZW3 Σ YS1 Â、ʹɮêµ0Őū
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ȵˏʹ�Ϲ˧Ă
ȬêмʹÙЕ
»ΒǺˏ̭ǡѲăʎаŬΣpĠ、ӯ�Â˾²à� 

 

B. ƴǡ�◎(ϭ 6-2-4 æ 6-2-11 æ 6-2-12 æ 6-2-13) 

̿�ĞЕȟͤș
Ɏ˵Ťƴǡ3ǫ 0.41~1.28
9 CG1ȇә SC3ȇD�î�Ťƴ
ǡ3ǫ 0.51~1.00
9 CG3ȇә SC2ȇD
�΍¿、ӯî�Ť̉ч
Σ YS1Â、Ň
ǫмә�、ӯ�РĮŤƴǡ3ǫ 0.28~0.94
9 ZW2ȇә SC3ȇD� 

̿%ĞЕȟͤș
Ɏ˵Ťƴǡ3ǫ N/A~1.64
9 ZW3ȇә
YS1ʹ N/A�î�Ť
ƴǡ3ǫ N/A ~ 0.97
9 CG1ȇә
YS1 N/A�РĮŤƴǡ3ǫ N/A ~ 1.25
9 ZW3
ȇә
YS1ʹ N/A�˯ǫ YS1ʼЊѾ�ˏ̭
àɋʼɶІ͆Ĉ、Ƌƴǡ� 

̿�ĞЕȟͤș
Ɏ˵Ťƴǡ3ǫ N/A~1.46
9 SC1ȇә
YS1ʹ N/A�î�Ť
ƴǡ3ǫ N/A ~ 0.99
9 CG1ȇә
YS1ʹ N/A�РĮŤƴǡ3ǫ N/A ~ 1.19
9 SC1
ȇә
YS1ʹ N/A�˯ǫ YS1ʼЊѾ�ˏ̭
àɋʼɶІ͆Ĉ、Ƌƴǡ� 

̿ÞĞЕȟͤș
Ɏ˵Ťƴǡ3ǫ 0.66~1.51
9 ZW1ȇә
CG3ȇD�î�Ťƴ
ǡ3ǫ 0.52 ~ 0.97
9 ZW3ȇә
SC2ȇD�РĮŤƴǡ3ǫ 0.31 ~ 1.10
9 ZW1
ȇә
ZW3ʹȇD� 

 

C. ˏ̭Ϳ΋�◎(æ 6-2-14) 

    Ķ¿、ӯ�ˏ̭Ϳ΋ͣƚїϨ�◎
Ĉǡ、ӯǫÞĞ�Еȟ̉@Ťә
Ϳ΋ͣƚ
ʼǶ五˾Н¡
ΆÂ¥ö、ӯҋ�ˏ̭ͣƚ̉@ŤёŘ�мә��΍¥�ÞR、ӯҔ
# CG1
pӎŸɋˏ̭ͣƚ̉@Ťмә�M̉@Ť 20%˾Ğ�、ӯ»�ʹ�Ϳ
͚́
çơϣ ǪŴĊӇϣΣҨӱǑ̉ƢϣǺŷҺŸɋ̉@ŤәD�Ϳ��Ϲˏ̭
̿�Ϳ
YS1�Ϲà͚́çơϣΆ̉ч
̿ %Ϳ CG1 ZW2µ ZW3�ϹàǪŴĊӇϣΆ̉ч

ȇĊ�̿�Ϳ�ϹàҨӱǑ̉ƢϣΆ̉ч�˯�◎�»̌� 
Â、ӯǫÞĞ�Еȟ�
Ĉǡ̉@Ťмә
ʼ˻˫Ƕ五˾ǗНƜ˵ˑ� 

 

5. ˧͉�ˏЕȟ(ϭ 6-2-6 æ 6-2-15 æ 6-2-16) 

    ÞĞ�Еȟ
oЊѾ�˧͉�ˏ 7 ̧ 9 互ˏ̭
̞ɮϦ̧(Eunicidae)ΣɮϦ̧
(Nereididae)Â、ЊѾ�k互ˏ̭
pӎ̧�˿^ЊѾ��互�˧͉�ˏÞĞ¿ʐ̹�
ʹśîǡѲʹ 39.75 ind./10cm2
p�9ɮϦ(Nereididae spp.) 27.00 ind./10cm2 E
67.92%ʹȇә
p「��ʹĺӃϠ(Capitellidae spp.) 4.50 ind./10cm2 (11.32%)ΣѿӃϠ
(Orbiniidae spp.) 3.25 ind./10m2 (8.18%)
Ĉǡˏ̭ƟEɘK͘ 5%Ɯ9�� 

    ̿�ĞΣ̿%ĞЊѾ�˧͉�ˏ 5互
̿�Σ̿ÞĞ˿ЊѾ� 6互
ÞĞ�Еȟ
˿ǡѲ˿9ɮϦʹȇә�ǠӘΆЄ
Þ（�R、ӯ CG2~4 ZW1Σ YS2̰ĥЊѾ�
˧͉�ˏ
ǡѲ9Þ（µ YS2әǫ�΍ΣȆǢ
ȆǢ¥�˧͉�ˏ�̭互ΣǡѲ̉м
ʹD�CG1 ZW3Σ YS1ǫÞĞЕȟ˿ʼЊѾ�˧͉�ˏ� 
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6. ̉ҍЕȟ�ˏ̭ɘм 

    њ³¼ɨâĪmäɢö˫ˏ̉ҍЕȟƜЊѾ�Ç¿Rʯê˾Pΐ�˭І˴Ȅ ¼
ɨâĪmäµÌͯê¥ѰϹ˫ˏ互Ϳ�Bµʂŋʯêɯ¸˫ƕ͕НѠ ǡŜ˾Ӯҷˣ
ӥ˫ƕPМ¥ƾƸͩʰТ互̄ʐІ˴µæ҆ＯϣĴТ́
ʽΆiǢ�ˏ̭Ĉ9Ù͜Ǣ
ĜǃщÊ˞
Ɯœ$e͌ѡњ
^ЊѾǃщ�Ϲˏ̭
ͻ�ģǠÃѾʍÙ
¼ɨＯϣ
ĴТæ҆ҧȊʍÙ
Aͻ�ˏ̭ƟЊѾ�¥öµêӯ
Õ¼ɨâĪmäµÌͯê¥Ѱ
Ϲ˫ˏ互Ϳ�Bµʂŋʯêɯ¸˫ƕ͕НѠ(Ș, 2012)Еȟȥ���мģǠˏ̭ÃѾ

ºć˯ǫІ˴̇˾ Еȟ、ӯΣЕȟǪŬ˿ȊŒ˵Σ�Â
�ǷїϨњĈ˾Ϳ΋Н�
ƿЈƜЂѯ
àɋ^Ù͜ɘмkЕȟȥǫЊѾˏ̭��Œ˵
�MêӯǠˠͽ��к
Ә�ˏΣ͉Ύ�ˏʍÙ9L´΄� 

 

(1) кӘ�ˏ(ϭ 6-2-7) 

    ¼ɨâĪmäµÌͯê¥ѰϹ˫ˏ互Ϳ�Bµʂŋʯêɯ¸˫ƕ͕НѠЕȟȥǫ
2012Ŝ�΍ΣȆǢê¥oЊѾ�кӘ�ˏ 26̧ 64̭
k¥ö��ЊѾ� 24̧ 61̭
(�΍)Σ 13 ̧ 17 ̭(ȆǢ);ȑȥ�΍ΣȆǢkê¥oЊѾ� 34 ̧ 91 ̭
k¥ö��
ЊѾ� 33̧ 79̭(�΍)Σ 14̧ 29̭(ȆǢ)
̓ ЖǺʹÀƜk¥��ЊѾ��ˏ̭̭
互˿9ȑ̲̕ʹә
Ĉǡњ³Еȟ��ˏ̭ȑ̲̕Â、ƳͺЊѾ�
Õϙϟ̧ˏ̭k
ȥЊѾ�̭互м�Â
M̭互ǂʐ
»ΒʹЕȟ、ӯʹȬê�Âѓƚ�Œ˵� 

 

(2) ͉Ύ�ˏ(ϭ 6-2-8) 

    ¼ɨâĪmäµÌͯê¥ѰϹ˫ˏ互Ϳ�Bµʂŋʯêɯ¸˫ƕ͕НѠЕȟȥǫ
2012Ŝ�΍ΣȆǢê¥oЊѾ�˰ɕ�ˏ 8̧ 22 
̭k¥ö��ЊѾ� 6̧ 18̭(�
΍)Σ 4̧ 14̭(ȆǢ);ȑȥ�΍ΣȆǢkê¥oЊѾ� 22̧ 49̭
k¥ö��ЊѾ
� 17̧ 30̭(�΍)Σ 15̧ 33̭(ȆǢ)
̓ ЖǺʹÀƜk¥��ЊѾ��ˏ̭̭互˿
9ȑ̲̕ʹә
Ĉǡњ³Еȟ��ˏ̭ȑ̲̕Â、ƳͺЊѾ�
ΆĸＯ̧ˏ̭Σ串�
�ȧęϣǫȑЕȟʼЊѾ�
ѐk互ˏ̭ЕȟǪŬĈ9ʢqƜҖ乘їϨƸƷ
àɋ»
ΒʹƾҥǪŬƜҖ乘ЋͼǪŬ�ÂΆˬ˫�Œ˵� 

 

7. ͤЖΣūЛ 

(1) ͤЖ 

    ȑ「¼ɨâĪmäÞRѰϹʯê�ø̡˫ˏЕȟ
кӘ�ˏ串�ЊѾ��̭互Ǡ
Ә9�΍¥ȇә
śî�ǡѲĭŤ�Ǻ9ȆǢ¥öʹȇә
Ɏ˵ŤΣРĮŤ9�΍¥
öмә�͉Ύ�ˏ�串�ǠӘ�9Þ（ê¥ЊѾ��̭互ΣǡѲмә
Ĉ、Ƌƴǡʼ
Ƕ五Œ˵�˧͉�ˏ�串�ǠӘ�9�΍µÞ（мә
ǡѲ�9Þ（µ YS2мә�¿
、ӯ�ҋˏ̭ǡΣĈ、Ƌƴǡ�әDŒ˵
�ҵʹ#ɘм�Â、ӯҋ˾a�
ΆǺʹ
#ГǶ¼ɨâĪmä�Â¥ö�、ӯ
àʹŸɋ˧ĂȬê�Â
àɋˏ̭�ͣƚΣː
Ƌ,�̉Â
˯ˏ̭Ϳ΋ͣƚ�◎Â、̌�̉Âͤș� 

    ǠӘΆЄ
˯ǫːɒ�Ȭê互ô
CG4 、ӯʹкӘ�ˏĈ、ƋǶ五мә˾ˀӯ

ZW1 Σͭ5ĳҧʽҵĈ、Ƌˀӯ
Aʹːɒ˾ѰϹȬê
ZW1 �^ʹ¼ɨê¥ʂϚ
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̧ˏ̭Σ˧Ǣϗ��ϹȬê
,�нξ˶êːȊ˾ʂɻǢ¡
ͭ5ĳ˯ǫʪҋŗΠʂ
ŋȘ˾˧ẲĸģǠ
ǫȑȥЕȟ�ЊѾ�ȇĈ˾Ήϟ̧ˏ̭ΣǡѲ�˰ɕ互9Þ（
ê¥Ċ̎ŧŻҷ˾ɢë
ÇͪΫҟћ˿Ňǫˀӯ͊ã
ºćҳ（ŌúҏΣɋ¥˾ʯê
Â、ʹҗϣˏ̭˾ѰϹˀӯ� 

    ¼ɨâĪmäřÑũҌ Ȭê互ôĈ、
àɋȑ「�øϐЕȟ
ˏ̭ЕȟƚșĈ
、ƋмӀȍә
�ȊĈ̭eȍШǤȏϯЊѾњ�˫ˏ
Άѐ(ˏ̭�˫ɾ½ Ŵƕ 
Ⱥê互ô �Ç�ǠR˫ƕ˧Ắ˿»不¡GʹqȊɋ¥ːΫ�ЂГǞȒ� 

 

(2) ūЛ 

1. ˯ǫ¼ɨâĪmäƚ̸ǻҋ̉ĸм̑ ͊ãũɷ
àɋĽȊЌĈ¥öźїϨЕȟ

ūЛ͇ϐ»9ȑȥͤșGʹø̡
Ͳĺ�「�Еȟ͊ã
Ǘ9三ɿѵĸːĥ¥öǄ
әЕȟűŤ
юʦģǠ¿¥�ШǤ� 

2. ȆǢʘ¸ѰϹʯêà˧Ǣϗ�Лӆ
чşŜƳͺїϨ̉ҍЕȟ
àɋĸǫǄәűŤ
�¥三ɿ�Ĉ、ƋЕȟ
ūЛ»eѬÀ˧Ǣϗ�ЕȟoÂїϨ
�Ż�»ѡǏĈ、
Ƌмә��΍¥ö
ǀͺʹÞ（µӧɢê¥� 

3. ѵĸ˫ƕЂГµ˧ĂǞΐϼ�ŻͺŪ?І 
˴9c�不¡�˭ȑȥƚșʹƇŐǞȥ 
јħ˾ЂГƢtµ̧ǽæ҆� 

4. GʹǄL͇ϐ˧ĂǞΐ̉ҍШǤ�̉ҍ˭я
MǐЕȟͤș
ūЛ CG4 ʹЕȟ、
ӯ�ȇўÀїϨ˧ĂǞΐӘӕɾ��、ӯ
ɋ、ӯЊѾ��ˏ̭ǡĈ
��ɾ��
Θêɾ�̳ҋ̉мĲũśñ ĢjƋә
ɋćÌѥћдмĲ Y七īǷ�җϣЀį
�»ѡǏҳ（ŌGʹ˧ĂǞΐӘӕ、ӯ� 

5. SC3、ӯǫЕȟ�
īǷ˻˞þΛĀõǫŢЬ�
Ìѥ,ȊŨȨˏù̯
»ĸɋ¥
їϨóì̩Ҕ ˧ĂǗ×ŐG� 
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ϭ 6-2-1 ¿、ӯкӘ�ˏǽȟÃѾ 

ˏ̭/、ӯ 
�΍ ȆǢ Þ（ ӧɢ 

CG1 CG2 CG3 CG4 p6 ʹÍ ZW1 ZW2 ZW3 ʹÍ SC1 SC2 SC3 ʹÍ YS1 YS2 ʹÍ 
MOLLUSCA (кӘ�ˏ) �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

 
Aglajidae @ʂˌ̧ �  

     
�  

   
�  

   
�  

  
  

Melanochlamys sp.� �  
     

� 
  

� �  
   

�  
  

 
Arcidae ӛϗ̧ �  

     
�  

   
�  

   
�  

  
  

Anadara antiquata ¹əϖ �  
  

� 
 

� �  
   

�  
   

�  
  

  
Arca boucardi Ŗɛӛϗ �  

  
� 

 
� �  

   
�  

   
�  

  
  

Barbatia amygdalumtostum ͙交ӛϗ �  
  

� 
 

� �  
   

�  
   

�  
  

  
Barbatia sp. �  

  
� 

 
� �  

   
�  

   
�  

  
  

Mimarcaria matsumotoi �  
  

� 
 

� �  
   

�  
   

�  
  

  
Striarca symmetrica èПӛϗ �  

  
� 

 
� �  

   
�  

   
�  

  
 
Assimineidae ňȰϟ̧ �  

     
�  

   
�  

   
�  

  
  

Angustassiminea sp. ňȰϟ � � 
   

� �  
   

� � 
 
� �  

  
 
Cerithiidae ϣġϟ̧ �  

     
�  

   
�  

   
�  

  
  

Cerithium coralium ˛ˤϣġϟ �  
     

�  
   

�  � 
 
� �  

  
  

Clypeomorus batillariaeformis ʂϚϣġϟ �  
  

� 
 

� �  
   

�  
   

�  
  

  
Clypeomorus bifasciata ˼οϣġϟ � 

  
� 

 
� �  

   
�  

   
�  

  
 
Chamidae W¸ϗ̧ �  

     
�  

   
�  

   
�  

  
  

Chama sp. W¸ϗ �  
  

� 
 

� �  
   

�  
   

�  
  

 
Colloniidae Ͳ¸ϟ̧ �  

     
�  

   
�  

   
�  

  
  

Homalopoma amussitatum �  
  

� 
 

� �  
   

�  
   

�  
  

 
Corbulidae ƪϗ̧ �  

     
�  

   
�  

   
�  

  
  

Potamocorbula fasciata fάƪϗ �  
     

�  
   

� � 
 
� �  

  
 
Donacidae Ǧϗ̧ �  

     
�  

   
�  

   
�  

  
  

Chion semigranosa §͚Ǧϗ �  
   

ͭ5ĳ � �  
 

� � �  
   

�  
  

 
Ellobiidae Ήϟ̧ �  

     
�  

   
�  

   
�  

  
  Auriculastra elongata ҈Ήϟ     ͭ5ĳ �            
  Ellobium incrassatum γΫΉϟ�     ͭ5ĳ �            

  
Melampus granifer Ӆ͑ʲΉϟ � 

   
ͭ5ĳ � �  

   
�  

   
�  

  
  Melampus parvulus ĺʲΉϟ     ͭ5ĳ �            
  Melampus sulculosus�     ͭ5ĳ �            

 
Fissurellidae ϰϟ̧ �  

     
�  

   
�  

   
�  

  
  

Diodora mus ӮǣэĚϟ �  
  

� 
 

� �  
   

�  
   

�  
  

  
Diodora suprapunicea （ήэĚϟ �  

  
� 

 
� �  

   
�  

   
�  

  
 
Galeommatidae 人̍ϗ̧ �  

     
�  

   
�  

   
�  

  
  

Galeomma sp. � 
 
� � 

 
� �  

   
�  

   
�  

  
 
Idiosepiidae ƂӟʺЪ̧ �  

     
�  

   
�  

   
�  

  
  

Idiosepius minimus ƂĺƂӟʺЪ� �  
   

©ʵ � �  
   

�  
   

�  
  

 
Ischnochitonidae ψ̒Ӡ̧ �  

     
�  

   
�  

   
�  

  
  

Lepidozona sp. �  
  

� 
 

� �  
   

�  
   

�  
  

 
Isognomonidae Ҟɹϗ̧ �  

     
�  

   
�  

   
�  

  
  

Isognomon ephippium ӓ亂Ҟɹϗ � 
    

� �  
   

�  
   

�  
  

  
Isognomon nucleus ĺҞɹϗ �  

 
� � 

 
� �  

   
�  

   
�  

  
  

Isognomon perna ͚ͭҞɹϗ � 
    

� �  
   

�  
   

�  
  

 
Littorinidae ˙Ӭϟ̧ �  

     
�  

   
�  

   
�  

  
  

Echinolittorina malaccana Ӆ͑˙Ӭϟ � 
  

� 
 

� �  � � � �  
   

� 
 
� 

  
Echinolittorina melanacme Ӯļ˙Ӭϟ �  

 
� � 

 
� �  

 
� � �  

   
� 

 
� 

  
Echinolittorina tricincta �ŗ˙Ӭϟ �  

     
�  

 
� � �  

   
� 

 
� 

  
Echinolittorina vidua ¼ʵ˙Ӭϟ �  

 
� � 

 
� �  � � � �  

   
� 

 
� 

  
Littoraria ardouiniana ΂Ó˙Ӭϟ �  � 

   
� �  

   
�  

   
�  

  
  

Littoraria intermedia Łҋ˙Ӭϟ � � � � ͭ5ĳ � �  � � � �  � 
 
� � 

 
� 

  
Littoraria pallescens Ĉŵ˙Ӭϟ �  � 

   
� � 

  
� �  � 

 
� �  
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Littoraria philippiana －�˙Ӭϟ �  � 

   
� �  

   
�  

   
�  

  
  

Littoraria undulata ɸ͚˙Ӭϟ � 
 
� � 

 
� �  � � � �  

   
� 

 
� 

  
Littorina brevicula ̑˙Ӭϟ �  

  
� 

 
� �  

   
�  

   
�  

  
 
Lottiidae υήҳϟ̧ �  

     
�  

   
�  

   
�  

  
  

Lottia sp. �  
     

�  
 

� � �  
   

�  
  

  
Lottia tenuisculpta ͢Ŷυήҳϟ �  

     
�  

 
� 

 
�  

   
�  

  
  

Nipponacmea schrenckii ήҳϟ �  
 
� � 

 
� �  

   
�  

   
�  

  
  

Patelloida striata ĵͮҳϟ �  
 
� � 

 
� �  

   
�  

   
�  

  
 
Mitridae ̀ϟ̧ �  

     
�  

   
�  

   
�  

  
  

Mitra coffea ÎÖ̀ϟ �  
  

� 
 

� �  
   

�  
   

�  
  

 
Muricidae 亡ϟ̧ �  

     
�  

   
�  

   
�  

  
  

Drupella margariticola ̬ͤϟ �  
  

� 
 

� �  
   

�  
   

�  
  

  
Morula anaxares ˼˸ͤϟ �  

  
� 

 
� �  

   
�  

   
�  

  
  

Reishia clavigera ϕŊϟ � 
  

� 
 

� �  
   

�  
   

�  
  

  
Semiricinula marginatra �  

  
� 

 
� �  

   
�  

   
�  

  
  

Tenguella granulata ͤϟ �  
  

� 
 

� �  
   

�  
   

�  
  

 
Mytilidae ɕηϗ̧ �  

     
�  

   
�  

   
�  

  
  

Brachidontes pharaonis ɶ΃ЧТ �  
 
� 

  
� �  � 

 
� �  

   
�  

  
  

Brachidontes variabilis ȂͮЧТ �  
 
� � 

 
� �  

   
�  

   
�  

  
  

Mytilidae spp.	ɕηϗ �  
 
� 

  
� �  � 

 
� � � 

 
� �  

  
  

Mytilus spp. �  
 
� 

  
� �  � � � � 

  
� � 

 
� 

  
Mytilus trossulus Ӯɱɕηϗ �  

     
�  

   
�  � 

 
� �  

  
  

Mytilopsis sallei @ɕηϗ	 �  
     

�  
   

�  � 
 
� �  � � 

  
Mytilopsis sp.	 �  

 
� 

  
� �  � 

 
� �  � � � �  

  
 
Nassariidae Ͷ͚ϟ̧ �  

     
�  

   
�  

   
�  

  
  

Nassarius (Niotha) delicatus �  
  

� 
 

� �  
   

�  
   

�  
  

  
Nassarius pullus ϣϞͶ͚ϟ �  

 
� 

 
ͭ5ĳ � �  

   
�  

   
�  

  
  

Reticunassa festiva ͚͒Ͷ͚ϟ � 
 
� 

  
� � � 

 
� �  � 

 
� �  

  
 
Naticidae ˙ϟ̧ �  

     
�  

   
�  

   
�  

  
  

Natica gualteriana ĺʶ˙ϟ �  
   

ͭ5ĳ � � 
  

� �  
   

�  
  

 
Neritidae ϙϟ̧ �  

     
�  

   
�  

   
�  

  
  

Clithon oualaniense ĺ̒ϙϟ �  
     

� 
  

� �  � 
 
� �  

  
  

Nerita albicilla ʢΦϙϟ � 
 
� � 

 
� �  

   
�  

   
�  

  
  

Nerita chamaeleon Ċåϙϟ � 
 
� � 

 
� �  

   
�  

   
�  

  
  

Nerita histrio ήåϙϟ � 
 
� 

  
� �  

   
�  

   
�  

  
  

Nerita signata ͙Óϙϟ �  
  

� 
 

� �  
   

�  
   

�  
  

  
Nerita undata ͚͒ϙϟ � 

 
� � 

 
� �  

   
�  

   
�  

  
  

Neritidae sp. �  
     

�  
   

�  
   

�  � � 

 
Onchidiidae ̧̟̒ �  

     
�  

   
�  

   
�  

  
  

Platevindex mortoni ＊事̟̒ �  � 
   

� �  
   

�  
   

�  
  

 
Ostreidae ˎϥ̧ �  

     
�  

   
�  

   
�  

  
  

Crassostrea echinata Ȫˎϥ �  
  

� 
 

� �  
   

�  
   

�  
  

  
Magallana angulata πκˋˎϥ �  

 
� 

  
� �  

   
�  

   
�  

  
  

Ostreidae spp. � � � 
  

� �  � 
 

� �  
   

�  
  

 
Patellidae ̽ϟ̧ �  

     
�  

   
�  

   
�  

  
  

Cellana nigrolineata ȕν̽ϟ �  
     

�  
 

� � �  
   

�  
  

  
Cellana toreuma ή̽ϟ �  

 
� 

  
� �  

   
�  

   
�  

  
 
Pectinidae ʂơϗ̧ �  

     
�  

   
�  

   
�  

  
  

Chlamys sp. ʂơ �  
  

� 
 

� �  
   

�  
   

�  
  

 
Planaxidae έӪϟ̧ �  

     
�  

   
�  

   
�  

  
  

Planaxis sulcatus έӪϟ � 
 
� � 

 
� �  

   
�  

   
�  

  
 
Potamididae ʂϚ̧ �  

     
�  

   
�  

   
�  

  
  

Batillaria zonalis ˃ѭʂϚ �  
     

� � 
 

� �  
   

�  
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Cerithidea djadjariensis 乏ļʂϚ �  

 
� � 

 
� � � 

 
� � 

  
� �  

  
  Cerithidea rhizophorarum ͭ̇ʂϚ     ͭ5ĳ �            

  
Pirenella cingulata ȡʂϚ �  

     
� � 

 
� � 

   
�  

  
  

Batillaria cumingii ˹ʂϚ �  
     

�  � 
 

� �  
   

�  
  

 
Psammobiidae ͠ҭϗ̧ �  

     
�  

   
�  

   
�  

  
  

Soletellina petalina �  
     

�  
   

�  � 
 
� �  

  
 
Stenothyridae ͓ϟ̧ �  

     
�  

   
�  

   
�  

  
  

Stenothyra formosana ¼ʵ͓ϟ �  
   

ӧˮ � �  
   

�  
   

�  
  

  
Stenothyridae sp. ͓ϟ� �  

   
ӧˮ � �  

   
�  

   
�  

  
 
Tellinidae Ʌϗ̧ �  

     
�  

   
�  

   
�  

  
  

Tellinidae sp. Ʌϗ �  
  

� 
 

� �  
   

�  
   

�  
  

 
Thiaridae ѿϚ̧ �  

     
�  

   
�  

   
�  

  
  

Sermyla riqueti ɿ͚Ϛ �  
     

�  
   

�  
   

�  � � 

  
Tarebia granifera ˸Ϛ �  

     
�  

   
�  

   
�  � � 

 
Trapezidae Ωϗ̧ �  

     
�  

   
�  

   
�  

  
  

Neotrapezium sublaevigatum ʼfΩϗ � 
 
� � 

 
� �  � 

 
� �  

   
�  

  
  

Trapezidae sp. Ωϗ �  
  

� 
 

� �  
   

�  
   

�  
  

 
Trochidae ҄ϟ̧ �  

     
�  

   
�  

   
�  

  
  

Euchelus lischkei ϶ΫŶ҄ϟ � 
    

� �  
   

�  
   

�  
  

  
Hybochelus cancellatus ήˢ҄ϟ �  

  
� 

 
� �  

   
�  

   
�  

  
  

Lirularia pygmaea �  
  

� 
 

� �  
   

�  
   

�  
  

  
Monodonta labio （σ҄ϟ � 

 
� � 

 
� �  

   
�  

   
�  

  
  

Umbonium vestiarium ŵϔӴϟ �  
     

�  
 

� � �  
   

�  
  

 Truncatellidae Ɲŀϟ̧                  
  Truncatella guerinii ǩɕϜˌ �     �            

 
Turbinidae Ϥϟ̧ �  

     
�  

   
�  

   
�  

  
  

Lunella granulata ˸˝ϟ �  
  

� 
 

� �  
   

�  
   

�  
  

 
Veneridae ͎ϗ̧ �  

     
�  

   
�  

   
�  

  
  

Anomalocardia squamosal ɏ͎ϗ �  
     

� 
  

� �  
   

�  
  

  
Cyclina sinensis ˧Ǣϗ �  � 

   
� � 

  
� �  

   
�  

  
  

Gafrarium divaricatum Ɏ͚͎ϗ �  
 
� � 

 
� �  

   
�  

   
�  

  
  

Gafrarium pectinatum ±ɕͳ͎ϗ �  
  

� 
 

� �  
   

�  
   

�  
  

  
Meretrix lusoria Ǣϗ �  

     
�  

 
� � �  

   
�  

  
�  �  Veneridae sp. ͎ϗ �  

     
�  � 

 
� �  

   
�  

  
  

̧ǡ 14 5 14 24 8 33 7 7 7 14 4 8 1 9 2 3 4 

  
̭互ǡ 21 8 27 48 13 79 10 16 13 29 6 12 1 14 7 4 11 

Ѝ��ϭ̣ǫ、ӯЊѾ�Аˏ̭
	ćJˏ̭
�ːɒˏ̭
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�	 ind./10m2 

Qa/b�!? 
d�! (118) d�! (28) 

�u 75 �| ¬D 
-� % 

�u 75 �| ¬D 
-� % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 
MOLLUSCA (�©�Q) �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 

 
Arcidae «�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 

  
Anadara antiquata �B� �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 
  

Arca boucardi +C«� �  
  

1.1  �  
  

�  
  

�  
 

0.1 0.0% �  
   

�  
  

�  
  

�  
 

�  
 

  
Barbatia amygdalumtostum iª«� �  

  
1.1  �  

  
�  

  
�  

 
0.1 0.0% �  

   
�  

  
�  

  
�  

 
�  

 

  
Barbatia sp. �  

   
�  

  
�  

  
�  

 
�  

 
�  

  
3.3  �  

  
�  

  
�  

 
0.3 0.1% 

  
Mimarcaria matsumotoi �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 
  

Striarca symmetrica ��«� �  
  

1.1  �  
  

�  
  

�  
 

0.1 0.0% �  
  

3.3  �  
  

�  
  

�  
 

0.3 0.1% 

 
Assimineidae )<�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 

  
Angustassiminea spp. )<� 8.9  

   
�  

  
�  

  
�  

 
0.7 0.3% �  

   
�  

  
106.7  20.0  

 
�  

 
10.6 3.6% 

 
Cerithiidae �"�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 
  

Cerithium coralium SV�"� �  
   

�  
  

�  
  

�  
 

�  
 

�  
   

�  
  

�  
  

�  
 
�  

 
  

Clypeomorus batillariaeformis J��"� �  
   

�  
  

�  
  

�  
 

�  
 

�  
   

�  
  

�  
  

�  
 
�  

 
  

Clypeomorus bifasciata [��"� �  
   

�  
  

�  
  

�  
 

�  
 

�  
   

�  
  

�  
  

�  
 
�  

 
 
Chamidae 
��_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 
  

Chama sp. 
�� �  
   

�  
  

�  
  

�  
 

�  
 

�  
   

�  
  

�  
  

�  
 
�  

 
 
Colloniidae p��_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 
  

Homalopoma amussitatum �  
   

�  
  

�  
  

�  
 

�  
 

�  
   

�  
  

�  
  

�  
 
�  

 
 
Corbulidae 2�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 

  
Potamocorbula fasciata �y2� �  

   
�  

  
�  6.7  

 
�  

 
0.6 0.2% �  

   
�  

  
�  

  
�  

 
�  

 

 
Fissurellidae ��_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 

  
Diodora suprapunicea |{� � �  

  
2.2  �  

  
�  

  
�  

 
0.2 0.1% �  

   
�  

  
�  

  
�  

 
�  

 

 
Galeommatidae ±\�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 

  
Galeomma sp. 1.1  

  
1.1  �  

  
�  

  
�  

 
0.2 0.1% �  

 
3.3  6.7  �  

  
�  

  
�  

 
0.8 0.3% 

 
Isognomonidae ¢H�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  

 
�  

 

  
Isognomon ephippium §¥¢H� �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  
  

Isognomon nucleus &¢H� �  
 

1.1  1.1  �  
  

�  
  

�  
 

0.2 0.1% �  
   

�  
  

�  
  

�  
 

�  
 

  
Isognomon perna nj¢H� �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  
 
Littorinidae R®�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  



���
�� 

 
53 

Qa/b�!? 
d�! (118) d�! (28) 

�u 75 �| ¬D 
-� % 

�u 75 �| ¬D 
-� % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 

  
Echinolittorina malaccana ¦gR®� �  

  
91.1  �  2.2  100.0  �  

  
�  

 
16.1 6.8% 3.3  

 
86.7  

 
�  

 
20.0  �  

  
36.7  �  12.2 4.2% 

  
Echinolittorina melanacme ¯'R®� �  

 
4.4  4.4  �  

 
2.2  �  

  
�  

 
0.9 0.4% �  

   
�  

  
�  

  
23.3  �  1.9 0.7% 

  
Echinolittorina tricincta �,R®� �  

   
�  

 
2.2  �  

  
�  

 
0.2 0.1% �  

   
�  

  
�  

  
�  �  

  

  
Echinolittorina vidua �LR®� �  

 
6.7  2.2  �  1.1  346.7  �  

  
8.9  

 
30.5 12.9% �  

 
60.0  6.7  �  

 
710.0  �  

  
13.3  �  65.8 22.4% 

  
Littoraria intermedia (¡R®� 2.2  7.8  47.8  

 
�  2.2  6.7  �  1.7  

 
�  

 
5.7 2.4% 63.3  

 
133.3  46.7  �  30.0  

 
�  3.3  

 
6.7  �  23.6 8.0% 

  
Littoraria pallescens �/R®� �  13.3  

  
�  

  
�  

  
�  

 
1.1 0.5% �  

   
�  

  
�  

  
�  �  

  

  
Littoraria philippiana ~
R®� �  1.1  

  
�  

  
�  

  
�  

 
0.1 0.0% �  

   
�  

  
�  

  
�  �  

  

  
Littoraria undulata GjR®� �  

  
26.7  �  1.1  18.9  �  

  
�  

 
3.9 1.6% �  

 
6.7  

 
�  

  
�  

  
3.3  �  0.8 0.3% 

  
Littorina brevicula ]R®� �  

  
2.2  �  

  
�  

  
�  

 
0.2 0.1% �  

   
�  

  
�  

  
�  �  

  

 
Lottiidae �{¤�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Lottia tenuisculpta l0�{¤� �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  
  

Nipponacmea schrenckii {¤� �  
  

2.2  �  
  

�  
  

�  
 

0.2 0.1% �  
  

33.3  �  
  

�  
  

�  �  2.8 0.9% 

  
Patelloida striata %o¤� �  

  
3.3  �  

  
�  

  
�  

 
0.3 0.1% �  

   
�  

  
�  

  
�  �  

  

 
Mitridae e�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Mitra coffea ��e� �  

  
1.1  �  

  
�  

  
�  

 
0.1 0.0% �  

   
�  

  
�  

  
�  �  

  

 
Muricidae ¨�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Drupella margariticola `m� �  

  
13.3  �  

  
�  

  
�  

 
1.1 0.5% �  

   
�  

  
�  

  
�  �  

  

  
Morula anaxares [Ym� �  

  
8.9  �  

  
�  

  
�  

 
0.7 0.3% �  

  
56.7  �  

  
�  

  
�  �  4.7 1.6% 

  
Reishia clavigera �*� 4.4  

  
1.1  �  

  
�  

  
�  

 
0.5 0.2% 6.7  

   
�  

  
�  

  
�  �  0.6 0.2% 

  
Semiricinula marginatra �  

  
10.0  �  

  
�  

  
�  

 
0.8 0.4% �  

   
�  

  
�  

  
�  �  

  

  
Tenguella granulata m� �  

  
8.9  �  

  
�  

  
�  

 
0.7 0.3% �  

  
3.3  �  

  
�  

  
�  �  0.3 0.1% 

 
Mytilidae A}�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

 
 

Brachidontes pharaonis Ft�� �  
   

�  
  

�  
  

�  
 

�  
 

�  
 

43.3  
 
�  16.7  

 
�  

  
�  �  5.0 1.7% 

  
Brachidontes variabilis 6o�� �  

  
1.1  �  

  
�  

  
�  

 
0.1 0.0% �  

   
�  

  
�  

  
�  �  

  

  
Mytilidae spp. A}� �  

 
34.4  

 
�  1.1  

 
1.1  6.7  

 
�  106.7  12.5 5.3% �  

 
83.3  

 
�  

  
�  

  
�  �  6.9 2.4% 

  
Mytilus spp. �  

 
37.8  

 
�  4.4  

 
56.7  

  
�  

 
8.2 3.5% �  

   
�  

  
�  

  
�  �  

  

  
Mytilus trossulus ¯EA}� �  

   
�  

  
�  5.0  

 
�  

 
0.4 0.2% �  

   
�  

  
�  

  
�  �  

  

  
Mytilopsis sallei �A}� �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Mytilopsis sp.  �  

   
�  

  
�  

  
�  

 
�  

 
�  

 
3.3  

 
�  3.3  

 
�  

  
�  �  0.6 0.2% 

 
Nassariidae rj�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Nassarius pullus ��rj� �  

 
8.9  

 
�  

  
�  

  
�  

 
0.7 0.3% �  

   
�  

  
�  

  
�  �  

  

  
Reticunassa festiva hjrj� �  

   
20.0  

  
�  

  
�  

 
1.7 0.7% 6.7  

   
�  3.3  

 
�  3.3  

 
�  �  1.1 0.4% 

 
Neritidae ��_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Clithon oualaniense &^�� �  

   
�  

  
�  1.7  

 
�  

 
0.1 0.1% �  

   
�  

  
�  

  
�  �  
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Qa/b�!? 
d�! (118) d�! (28) 

�u 75 �| ¬D 
-� % 

�u 75 �| ¬D 
-� % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 

  
Nerita albicilla Kv�� 2.2  

  
31.1  �  

  
�  

  
�  

 
2.8 1.2% �  

  
133.3  �  

  
�  

  
�  �  11.1 3.8% 

  
Nerita chamaeleon ���� �  

 
1.1  6.7  �  

  
�  

  
�  

 
0.6 0.3% �  

   
�  

  
�  

  
�  �  

  

  
Nerita histrio {��� 2.2  

   
�  

  
�  

  
�  

 
0.2 0.1% �  

   
�  

  
�  

  
�  �  

  

  
Nerita signata i��� �  

  
1.1  �  

  
�  

  
�  

 
0.1 0.0% �  

   
�  

  
�  

  
�  �  

  

  
Nerita undata hj�� 8.9  

 
83.3  58.9  �  

  
�  

  
�  

 
12.6 5.3% 113.3  

 
66.7  

 
�  

  
�  

  
�  �  15.0 5.1% 

  
Neritidae sp. �  

   
�  

  
�  

  
�  1.1  0.1 0.0% �  

   
�  

  
�  

  
�  �  

  

 
Ostreidae P�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Magallana angulata ��OP� �  

 
1.1  

 
�  

  
�  

  
�  

 
0.1 0.0% �  

   
�  

  
�  

  
�  �  

  

  
Ostreidae spp. �  

   
�  

  
�  

  
�  

 
�  

 
�  

 
110.0  

 
�  

  
�  

  
�  �  9.2 3.1% 

 
Patellidae c�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Cellana nigrolineata 9�c� �  

   
�  

 
4.4  �  

  
�  

 
0.4 0.2% �  

   
�  

  
�  

  
�  �  

  

  
Cellana toreuma {c� �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

 
Pectinidae J1�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Chlamys sp. J1 �  

  
1.1  �  

  
�  

  
�  

 
0.1 0.0% �  

   
�  

  
�  

  
�  �  

  

 
Planaxidae z­�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Planaxis sulcatus z­� 32.2  

  
2.2  �  

  
�  

  
�  

 
2.9 1.2% �  

  
10.0  �  

  
�  

  
�  �  0.8 0.3% 

 
Potamididae J�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Batillaria zonalis N�J� �  

   
350.0  

  
�  

  
�  

 
29.2 12.3% �  

   
1040.0  

  
�  

  
�  �  86.7 29.5% 

  
Cerithidea djadjariensis  'J� �  

 
12.2  7.8  160.0  35.6  

 
12.2  

  
�  

 
19.0 8.0% �  

   
70.0  50.0  

 
�  

  
�  �  10.0 3.4% 

  
Pirenella cingulata ;J� �  

   
290.0  

  
�  

  
�  

 
24.2 10.2% �  

   
170.0  

  
�  

  
�  �  14.2 4.8% 

  
Batillaria cumingii ZJ� �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

 
Psammobiidae k£�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Soletellina petalina �  

   
�  

  
�  1.7  

 
�  

 
0.1 0.1% �  

   
�  

  
�  

  
�  �  

  

 
Tellinidae >�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Tellinidae sp. >� �  

   
�  

  
�  

  
�  

 
�  

 
�  

  
3.3  �  

  
�  

  
�  �  0.3 0.1% 

 
Thiaridae ��_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Sermyla riqueti Ij� �  

   
�  

  
�  

  
�  576.7  48.1 20.3% �  

   
�  

  
�  

  
�  3.3  0.3 0.1% 

  
Tarebia granifera Y� �  

   
�  

  
�  

  
�  15.6  1.3 0.5% �  

   
�  

  
�  

  
�  3.3  0.3 0.1% 

 
Trapezidae w�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Neotrapezium sublaevigatum M�w� 2.2  

  
1.1  �  

  
�  

  
�  

 
0.3 0.1% �  

 
13.3  

 
�  13.3  

 
�  

  
�  �  2.2 0.8% 

  
Trapezidae sp. w� �  

  
1.1  �  

  
�  

  
�  

 
0.1 0.0% �  

   
�  

  
�  

  
�  �  

  

 
Trochidae ��_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

 
 

Euchelus lischkei �x0�� �  
   

�  
  

�  
  

�  
 

�  
 

�  
   

�  
  

�  
  

�  �  
  

  
Hybochelus cancellatus {U�� �  

  
5.6  �  

  
�  

  
�  

 
0.5 0.2% �  

   
�  

  
�  

  
�  �  
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Qa/b�!? 
d�! (118) d�! (28) 

�u 75 �| ¬D 
-� % 

�u 75 �| ¬D 
-� % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 

  
Lirularia pygmaea �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  
  

Monodonta labio |��� 22.2  
  

17.8  �  
  

�  
  

�  
 

3.3 1.4% 10.0  
  

33.3  �  
  

�  
  

�  �  3.6 1.2% 

  
Umbonium vestiarium /�²� �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  
 
Turbinidae ��_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Lunella granulata YT� �  

  
1.1  �  

  
�  

  
�  

 
0.1 0.0% �  

   
�  

  
�  

  
�  �  

  

 
Veneridae f�_ �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  

  
Cyclina sinensis W5� �  1.1  

  
�  

  
�  

  
�  

 
0.1 0.0% �  10.0  

  
10.0  

  
�  

  
�  �  1.7 0.6% 

  
Gafrarium divaricatum @jf� �  

  
17.8  �  

  
�  

  
�  

 
1.5 0.6% �  

  
3.3  �  

  
�  

  
�  �  0.3 0.1% 

  
Gafrarium pectinatum �Aqf� �  

  
1.1  �  

  
�  

  
�  

 
0.1 0.0% �  

   
�  

  
�  

  
�  �  

  

  
Meretrix lusoria 5� �  

   
�  

  
�  

  
�  

 
�  

 
�  

   
�  

  
�  

  
�  �  

  �  �  Veneridae sp. f� �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  3.3  �  �  �  �  �  �  0.3 0.1% 

  
4�&�(N) (ind./10m2) 87  23  239  339  820  48  481  70  23  0  9  700  237  100% 203  10  610  343  1290  120  730  107  27  0  83  7  294  100% 

  
_4&�(F) 8 2 7 17 2 3 2 2 5 0 1 3 24 

 
5 1 6 10 2 6 1 1 3 0 1 1 17 

 

  
a4&�(S) 10 4 11 34 4 7 7 3 6 0 1 4 56 

 
6 1 11 13 4 7 2 1 3 0 5 2 32 

 

  
@X.34(H') 1.77  0.98  1.78  2.57  1.14  0.99  0.84  0.54  1.61  N/A N/A 0.54  �  

 
1.13  N/A 2.04  1.87  0.64  1.53  0.13  N/A 0.74  N/A 1.34  0.69  �  

 

  
��.34(J') 0.77  0.70  0.74  0.73  0.82  0.51  0.43  0.49  0.90  N/A N/A 0.39  �  

 
0.63  N/A 0.85  0.73  0.46  0.79  0.18  N/A 0.67  N/A 0.83  1.00  �  

 
�  �  �$.34(SR) 2.02  0.95  1.83  5.66  0.45  1.55  0.97  0.47  1.59  N/A N/A 0.46  �  �  0.94  N/A 1.56  2.06  0.42  1.25  0.15  N/A 0.61  N/A 0.90  0.53  �  �  
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(s)� 6-2-2��=°�©�Q#��:�� 
�	 ind./10m2 

Qa/b�!? 
d�! (58) d�! (88) 

�u 75 �| ¬D 
-� % 

�u 75 �| ¬D 
-� % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 
MOLLUSCA (�©�Q) �  �  �  �  �  �  �  �  �  �  �  �  �  

 
�  �  �  �  �  �  �  �  �  �  �  �  �  

 

 
Arcidae «�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Anadara antiquata �B� �  

  
3.3  �  

 
�  

  
�  

 
�  0.3 0.1% �  

   
�  

 
�  

  
�  

 
�  �  

 

  
Arca boucardi +C«� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Barbatia amygdalumtostum iª«� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Barbatia sp. �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Mimarcaria matsumotoi �  

  
3.3  �  

 
�  

  
�  

 
�  0.3 0.1% �  

   
�  

 
�  

  
�  

 
�  �  

 

  
Striarca symmetrica ��«� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
Assimineidae )<�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Angustassiminea spp. )<� 213.3  

   
�  

 
�  

  
�  

 
�  17.8 4.0% �  16.7  

  
�  

 
�  

  
�  

 
�  1.4 0.6% 

 
Cerithiidae �"�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Cerithium coralium SV�"� �  

   
�  

 
�  

 
130.0  �  

 
�  10.8 2.4% �  

   
�  

 
�  

  
�  

 
�  �  

 

  
Clypeomorus batillariaeformis J��"� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

  
6.7  �  

 
�  

  
�  

 
�  0.6 0.2% 

  
Clypeomorus bifasciata [��"� �  

  
3.3  �  

 
�  

  
�  

 
�  0.3 0.1% �  

   
�  

 
�  

  
�  

 
�  �  

 

 
Chamidae 
��_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Chama sp. 
�� �  

  
76.7  �  

 
�  

  
�  

 
�  6.4 1.4% �  

   
�  

 
�  

  
�  

 
�  �  

 

 
Colloniidae p��_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Homalopoma amussitatum �  

  
33.3  �  

 
�  

  
�  

 
�  2.8 0.6% �  

   
�  

 
�  

  
�  

 
�  �  

 

 
Corbulidae 2�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Potamocorbula fasciata �y2� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

 
83.3  �  

 
�  6.9 3.0% 

 
Fissurellidae ��_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Diodora suprapunicea |{� � �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
Galeommatidae ±\�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Galeomma sp. �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

 
3.3  

 
�  

 
�  

  
�  

 
�  0.3 0.1% 

 
Isognomonidae ¢H�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Isognomon ephippium §¥¢H� 3.3  

   
�  

 
�  

  
�  

 
�  0.3 0.1% �  

   
�  

 
�  

  
�  

 
�  �  

 

  
Isognomon nucleus &¢H� �  

   
�  

 
�  

  
�  

 
�  �  

 
10.0 

   
�  

 
�  

  
�  

 
�  0.8 0.4% 

  
Isognomon perna nj¢H� 3.3  

   
�  

 
�  

  
�  

 
�  0.3 0.1% �  

   
�  

 
�  

  
�  

 
�  �  

 

 
Littorinidae R®�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Echinolittorina malaccana ¦gR®� 23.3  

 
3.3  

 
�  

 
256.7  

  
�  326.7  �  50.8 11.4% 3.3  

   
�  3.3  53.3  

  
�  

 
�  5.0 2.1% 

  
Echinolittorina melanacme ¯'R®� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  
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Qa/b�!? 
d�! (58) d�! (88) 

�u 75 �| ¬D 
-� % 

�u 75 �| ¬D 
-� % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 

  
Echinolittorina tricincta �,R®� �  

   
�  

 
10.0  

  
�  46.7  �  4.7 1.1% �  

   
�  

 
3.3  

  
�  

 
�  0.3 0.1% 

  
Echinolittorina vidua �LR®� �  

 
3.3  

 
�  

 
680.0  

  
�  286.7  �  80.8 18.1% �  

   
�  

 
�  

  
�  

 
�  �  

 

  
Littoraria intermedia (¡R®� 270.0  

 
30.0  

 
�  60.0  10.0  

  
�  3.3  �  31.1 7.0% 126.7  3.3  103.3  

 
�  120.0  6.7  

  
�  

 
�  30.0 12.8% 

  
Littoraria pallescens �/R®� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Littoraria philippiana ~
R®� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Littoraria undulata GjR®� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
10.0  

  
�  

 
�  0.8 0.4% 

  
Littorina brevicula ]R®� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
Lottiidae �{¤�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Lottia tenuisculpta l0�{¤� �  

   
�  

 
23.3  

  
�  

 
�  1.9 0.4% �  

   
�  

 
�  

  
�  

 
�  �  

 

  
Nipponacmea schrenckii {¤� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Patelloida striata %o¤� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
Mitridae e�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Mitra coffea ��e� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
Muricidae ¨�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Drupella margariticola `m� �  

  
16.7  �  

 
�  

  
�  

 
�  1.4 0.3% �  

   
�  

 
�  

  
�  

 
�  �  

 

  
Morula anaxares [Ym� �  

  
16.7  �  

 
�  

  
�  

 
�  1.4 0.3% �  

  
20.0  �  

 
�  

  
�  

 
�  1.7 0.7% 

  
Reishia clavigera �*� 3.3  

   
�  

 
�  

  
�  

 
�  0.3 0.1% �  

   
�  

 
�  

  
�  

 
�  �  

 

  
Semiricinula marginatra �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Tenguella granulata m� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
Mytilidae A}�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
 
Brachidontes pharaonis Ft�� �  

 
20.0  

 
�  

 
�  

  
�  

 
�  1.7 0.4% �  

 
16.7  

 
�  

 
�  

 
10.0  �  

 
�  2.2 0.9% 

  
Brachidontes variabilis 6o�� �  

 
360.0  

 
�  

 
�  

  
�  

 
�  30.0 6.7% �  

 
43.3  

 
�  

 
�  

  
�  

 
�  3.6 1.5% 

  
Mytilidae spp. A}� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

 
3.3  

 
�  

 
�  

  
�  

 
�  0.3 0.1% 

  
Mytilus spp. �  

   
�  

 
�  

  
�  33.3  �  2.8 0.6% �  

   
�  

 
�  

  
�  

 
�  �  

 

  
Mytilus trossulus ¯EA}� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

 
3.3  �  

 
�  0.3 0.1% 

  
Mytilopsis sallei �A}� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

 
40 �  

 
�  3.3 1.4% 

  
Mytilopsis sp.  �  

 
20.0  

 
�  

 
�  

  
�  

 
�  1.7 0.4% �  

 
3.3  

 
�  

 
�  

 
33.3  �  

 
�  3.1 1.3% 

 
Nassariidae rj�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Nassarius pullus ��rj� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Reticunassa festiva hjrj� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  6.7  �  

  
�  

 
�  0.6 0.2% 

 
Neritidae ��_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Clithon oualaniense &^�� �  

   
20.0  

 
�  

  
�  

 
�  1.7 0.4% �  

   
�  

 
�  

 
3.3  �  

 
�  0.3 0.1% 

  
Nerita albicilla Kv�� 3.3  

  
60.0  �  

 
�  

  
�  

 
�  5.3 1.2% �  

  
10.0  �  

 
�  

  
�  

 
�  0.8 0.4% 

  
Nerita chamaeleon ���� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  
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Qa/b�!? 
d�! (58) d�! (88) 

�u 75 �| ¬D 
-� % 

�u 75 �| ¬D 
-� % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 

  
Nerita histrio {��� �  

 
3.3  

 
�  

 
�  

  
�  

 
�  0.3 0.1% �  

  
6.7  �  

 
�  

  
�  

 
�  0.6 0.2% 

  
Nerita signata i��� �  

  
3.3  �  

 
�  

  
�  

 
�  0.3 0.1% �  

  
3.3  �  

 
�  

  
�  

 
�  0.3 0.1% 

  
Nerita undata hj�� �  

 
163.3  6.7  �  

 
�  

  
�  

 
�  14.2 3.2% 110.0  

 
86.7  

 
�  

 
�  

  
�  

 
�  16.4 7.0% 

  
Neritidae sp. �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
Ostreidae P�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Magallana angulata ��OP� �  

   
�  

 
�  

  
�  

 
�  �  

 
80.0  

 
73.3  

 
�  10.0  �  

  
�  

 
�  13.6 5.8% 

  
Ostreidae spp. �  

   
�  23.3  �  

  
�  

 
�  1.9 0.4% �  

   
�  

 
�  

  
�  

 
�  �  

 

 
Patellidae c�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Cellana nigrolineata 9�c� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
10.0  

  
�  

 
�  0.8 0.4% 

  
Cellana toreuma {c� �  

 
10.0  

 
�  

 
�  

  
�  

 
�  0.8 0.2% 3.3  

   
�  

 
�  

  
�  

 
�  0.3 0.1% 

 
Pectinidae J1�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Chlamys sp. J1 �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
Planaxidae z­�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Planaxis sulcatus z­� 133.3  

   
�  

 
�  

  
�  

 
�  11.1 2.5% �  

  
56.7  �  

 
�  

  
�  

 
�  4.7 2.0% 

 
Potamididae J�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Batillaria zonalis N�J� �  

   
770.0  26.7  �  

  
�  

 
�  66.4 14.9% �  

   
423.3  40.0  �  

  
�  

 
�  38.6 16.4% 

  
Cerithidea djadjariensis  'J� �  

   
180.0  220.0  �  

  
�  

 
�  33.3 7.5% �  

   
130.0  316.7  �  

 
3.3  �  

 
�  37.5 16.0% 

  
Pirenella cingulata ;J� �  

   
483.3  30.0  �  193.3  

 
�  

 
�  58.9 13.2% �  

   
236.7  56.7  �  

  
�  

 
�  24.4 10.4% 

  
Batillaria cumingii ZJ� �  

   
�  3.3  �  

  
�  

 
�  0.3 0.1% �  

   
�  

 
�  

  
�  

 
�  �  

 

 
Psammobiidae k£�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Soletellina petalina �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
Tellinidae >�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Tellinidae sp. >� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
Thiaridae ��_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Sermyla riqueti Ij� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

 
3.3  �  

 
380.0  31.9 13.6% 

  
Tarebia granifera Y� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
Trapezidae w�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Neotrapezium sublaevigatum M�w� �  

 
3.3  3.3  �  

 
�  

  
�  

 
�  0.6 0.1% �  

 
6.7  

 
�  

 
�  

  
�  

 
�  0.6 0.2% 

  
Trapezidae sp. w� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

 
3.3  �  

 
�  0.3 0.1% 

 
Trochidae ��_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

 
 
Euchelus lischkei �x0�� �  

   
�  

 
�  

  
�  

 
�  �  

 
10.0  

   
�  

 
�  

  
�  

 
�  0.8 0.4% 

  
Hybochelus cancellatus {U�� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

 
3.3  26.7  �  

 
�  

  
�  

 
�  2.5 1.1% 

  
Lirularia pygmaea �  

  
3.3  �  

 
�  

  
�  

 
�  0.3 0.1% �  

   
�  

 
�  

  
�  

 
�  �  

 

  
Monodonta labio |��� 3.3  

 
6.7  3.3  �  

 
�  

  
�  

 
�  1.1 0.2% �  

   
�  

 
�  

  
�  

 
�  �  
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Qa/b�!? 
d�! (58) d�! (88) 

�u 75 �| ¬D 
-� % 

�u 75 �| ¬D 
-� % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 

  
Umbonium vestiarium /�²� �  

   
�  

 
10.0  

  
�  

 
�  0.8 0.2% �  

   
�  

 
�  

  
�  

 
�  �  

 

 
Turbinidae ��_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Lunella granulata YT� �  

  
3.3  �  

 
�  

  
�  

 
�  0.3 0.1% �  

   
�  

 
�  

  
�  

 
�  �  

 

 
Veneridae f�_ �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Cyclina sinensis W5� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Gafrarium divaricatum @jf� �  

  
3.3  �  

 
�  

  
�  

 
�  0.3 0.1% �  

   
�  

 
�  

  
�  

 
�  �  

 

  
Gafrarium pectinatum �Aqf� �  

   
�  

 
�  

  
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

 
�  �  

 

  
Meretrix lusoria 5� �  

   
�  

 
6.7  

  
�  

 
�  0.6 0.1% �  

   
�  

 
�  

  
�  

 
�  �  

 
�  �  Veneridae sp. f� �  �  �  �  �  �  �  �  �  �  �  �  �  

 
�  �  �  �  �  �  �  �  �  �  �  �  �  

 

  
4�&�(N) 657  0  623  240  1453  363  997  193  130  0  697  0  446  100% 333  20  343  130  790  553  83  0  183  0  0  380  236  100% 

  
_4&�(F) 7 0 6 10 2 3 4 1 1 0 2 0 19 

 
6 2 7 5 1 4 2 0 6 0 0 1 17 

 

  
a4&�(S) 9 0 11 15 4 6 7 1 1 0 5 0 40 

 
7 2 10 7 3 7 5 0 9 0 0 1 34 

 

  
@X.34(H') 1.31  N/A 1.26  1.99  1.02  1.22  0.87  N/A N/A N/A 1.07  N/A �  

 
1.27  0.45 1.70  1.57  0.99  1.23  1.13  N/A 1.52  N/A N/A N/A �  

 

  
��.34(J') 0.59  N/A 0.53  0.73  0.74  0.68  0.45  N/A N/A N/A 0.67  N/A �  

 
0.71  0.65 0.74  0.81  0.90  0.63  0.70  N/A 0.69  N/A N/A N/A �  

 
�  �  �$.34(SR) 1.23  N/A 1.55  2.55  0.41  0.85  0.87  N/A N/A N/A 0.61  N/A �  �  0.86  0.33 1.54  1.23  0.30  0.95  0.90  N/A 1.54  N/A N/A N/A �  �  
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� 6-2-3��U»|��eLP�¬ 

ew/bz 
�� OD �� ¹\ 

CG1 CG2 CG3 CG4 
� �� ZW1 ZW2 ZW3 
� �� SC1 SC2 SC3 
� �� YS1 YS2 �� 
CRUSTACEA (mY�e) �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

 
Alpheidae S�v �  

    
�  �  

    
�  

    
�  

  
  

Alpheus distinguendus ¸K¼� �  
    

�  � 
   

� �  � 
  

� �  
  

  
Alpheus lobidens �½¼� �  

    
�  �  � 

  
� �  

 
� 

 
� �  

  
 
Camptandriidae g´�v �  

    
�  �  

    
�  

    
�  

  
  

Baruna cf. sinensis ��5·� �  
 
� 

  
� �  

    
�  

    
�  

  
 
Coenobitidae ®+1�v �  

    
�  �  

    
�  

    
�  

  
  Coenobita cavipes �£®+1�          ³�4 �         

  
Coenobita violascens ��®+1� �  

   
�d 
�
, 

� � 
   

� �  � 
  

� �  
  

 
Diogenidae `¶+1�v �  

    
�  �  

    
�  

    
�  

  
  

Clibanarius longitarsus ­¤��+1� �  � 
   

� �  
    

�  
    

�  
  

 Dotillidae Z6�v                    
  Scopimera bitympana ±>�y�     �
, �              

 
Eriphiidae ©(�v �  

    
�  �  

    
�  

    
�  

  
  

Menippe rumphii �[�� �  
    

�  �  
    

�  
    

� 
 
� 

  
Ozius rugulosus p~!>� �  

 
� � 

 
� �  

 
� 

 
� �  

    
� 

 
� 

 
Grapsidae H�v �  

    
�  �  

    
�  

    
�  

  
  

Chasmagnathus convexus ¯�;�� �  
    

�  �  
  

³�4 � �  
    

�  � � 

  
Gaetice depressus 7�� �  

    
�  �  

    
� � 

  
� �  

  
  

Grapsus albolineatus o~H� �  
    

�  �  
 

� 
 

� �  
    

�  
  

  
Helice formosensis �d�� �  

    
�  �  

    
�  

    
�  � � 

  
Metopograpsus thukuhar H<$¶� � 

 
� � 

 
� � � � 

 
� �  

    
�  

  
 
Gecarcinidae "�v �  

    
�  �  

    
�  

    
�  

  

  
Cardisoma carnifex �f ¥� �  

   
�d 
¹l 

� �  
  

³�4 � �  
    

�  
  

  Discoplax hirtipes Z£ q�          ³�4 �         
  Epigrapsus notatus V�°�          ³�4 �         
  Gecarcoidea lalandii �"�          ³�4 �         

 
Hymenosomatidae �Y�v �  

    
�  �  

    
�  

    
�  

  
  

Hymenosomatidae sp. �  � 
   

� �  
    

�  
    

�  
  

 
Ligiidae a��v �  

    
�  �  

    
�  

    
�  

  
  

Ligia exotica &na�� �  � 
   

� �  
 

� 
 

� � � 
  

� �  
  

 
Lysmatidae �  

    
�  �  

    
�  

    
�  

  
  

Lysmata kuekenthali MQµ�� �  
    

�  �  
 

� 
 

� �  
    

�  
  

  
Lysmata wurdemanni �  

    
�  �  

 
� 

 
� �  

    
�  

  
 Macrophthalmidae $s�v                    
  Macrophthalmus banzai  �X$s�       �    �         

 
Matutidae ºK�v �  

    
�  �  

    
�  

    
�  

  
  

Matuta victor ��ºK� �  
    

�  �  
 

� 
 

� �  
    

�  
  

 
Mictyridae �/�v �  

    
�  �  

    
�  

    
�  

  
  

Mictyris brevidactylus tA�/� �  � 
  

�
, � �  
    

�  � � 
 
� �  

  
 
Ocypodidae ]�v �  

    
�  �  

    
�  

    
�  

  
  

Austruca lactea 	o@c� �  � 
   

� �  
    

� � � 
 
� �  

  
  

Austruca perplexa }��H@c �  
    

�  �  
    

�  � � 
 
� �  

  
  

Ocypode ceratophthalmus �s]� �  
   

�
, �  �  
    

�  
    

� 
 
� 

  Ocypode sinensis ��]�     �
, �              

  
Tubuca arcuata :¨{@c� �  � 

   
� �  

    
�  � � 

 
� �  � � 

  
Tubuca dussumieri 2[{@c� �  � 

   
� �  

    
�  

 
� � � �  

  
  

Gelasimus borealis �H�@c� �  � 
   

� � 
   

� �  
 
� 

 
� �  

  
  

Gelasimus jocelynae ¢ih�@c� �  
    

�  �  
    

�  
 
� 

 
� �  

  
  

Xeruca formosensis �dJ@c� �  
   

� � �  
    

�  
    

�  
  

 
Palaemonidae ­��v �  

    
�  �  

    
�  

    
�  
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ew/bz 
�� OD �� ¹\ 

CG1 CG2 CG3 CG4 
� �� ZW1 ZW2 ZW3 
� �� SC1 SC2 SC3 
� �� YS1 YS2 �� 

  
Exopalaemon carinicauda �0o� �  � 

   
� �  � 

  
� �  

 
� 

 
� �  

  
  

Palaemon pacificus %7_­�� �  
    

�  �  
    

� 
   

� �  
  

  
Palaemon serrifer «½­�� � � � 

  
� � � 

  
� � � � 

 
� �  

  
  

Palaemon sp. �  
    

�  � 
   

� �  
    

�  
  

 
Penaeidae -�v �  

    
�  �  

    
�  

    
�  

  
  

Heteropenaeus longimanus � � 
 
� 

 
� � � 

  
� �  

 
� 

 
� �  

  
  

Metapenaeus ensis �¶G-� �  
    

�  �  � 
  

� � 
 
� 

 
� �  � � 

  
Metapenaeus sp. �  � 

   
�  �  

    
�  

    
�  � � 

  
Parapenaeopsis sp. �  

    
�  �  

    
�  

 
� 

 
� �  

  
 
Porcellanidae k�v �  

    
�  �  

    
� 

   
� �  

  
  

Petrolisthes sp. 3k� �  
  

� 
 

� �  
    

�  
    

�  
  

 
Portunidae R)�v �  

    
�  �  

    
�  

    
�  

  
  

Charybdis annulata j~� �  
    

�  �  
    

�  
    

� 
 
� 

  
Charybdis sp. �  

    
�  �  

 
� 

 
� �  

    
�  

  
  

Portunus pelagicus §aR)� �  
    

�  �  
    

� � � 
 
� �  

  
  Scylla paramamosain Bx³�       �    �         

  
Scylla serrata «�³� �  � 

   
� �  � 

  
� �  � � 

 
� �  � � 

  
Thalamita crenata ª½tT� � 

 
� � �
, � � � � 

 
� � � � 

 
� �  

  
 
Sesarmidae r?�v �  

    
�  �  

    
�  

    
�  

  
  Clistocoeloma sinense ��^Z�     �
, �              
  Metasesarma aubryi '[=r?�          ³�4 �         

  
Nanosesarma minutum .#.r?� � 

 
� � 

 
� � � � 

 
� � � 

  
� �  

  
  

Neosarmatium fourmanoiri ²[G�� �  
    

�  �  
    

�  
  

� � �  
  

  
Neosarmatium smithi F[G�� �  

    
�  �  

    
�  

  
� � �  

  
  

Parasesarma affinis ¦�Br?� �  
   

�
, � �  
 

� 
 

� �  
    

�  
  

  
Parasesarma macaco �gBr?� �  

    
�  �  

    
�  

  
� � �  

  
  

Parasesarma pictum E»Br?� � � 
 
� �
, � �  

    
�  

 
� 

 
� �  

  
  Parasesarma tripectinis �WBr?�     �
, �              

  
Perisesarma bidens ±½Br?� � � � � 

¹l 
�
, 

� � 
   

� � � � 
 
� �  � � 

  Tiomanium indicum �8�N�          ³�4 �         

 
Sphaeromatidae �  

    
�  �  

    
�  

    
�  

  
  

Sphaeroma sp. �  
    

�  �  
    

�  � 
  

� �  
  

  
Sphaeromatidae spp. �  

    
�  � 

   
� �  � 

  
� �  

  
 
Varunidae 9�v �  

     
�  

    
�  

    
�  

  
  

Hemigrapsus penicillatus �Z¦H� �  
     

�  
    

� 
   

� �  
  

  
Varuna litterata *~9� �  � � 

  
� �  

    
�  

    
�  

  
�  �  vC 5 10 7 6 7 17 10 6 7 4 15 8 10 7 2 12 3 5 6 
�  �  ewwC 7 16 8 8 13 30 13 9 11 8 33 12 16 18 4 31 4 7 11 
  ��uIU»�¬�¡ew 
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¡ 6-2-4 �SÉz��d*¯¤L�² 
�
�ind./10m2 

du�^v(T 
x�( (11J) x
( (2J) 

�� IC �� ÅX 
5! % 

�� IC �� ÅX 
5! % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 
CRUSTACEA (jV�d) �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

 
Alpheidae Q�s �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Alpheus distinguendus ÃGÊ� �  
   

�  
 

�  
   

�  
 

�  
 

�  
   

5 
 

�  
   

�  
 

0.4 0.5% 

  
Alpheus lobidens �ËÊ� �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  10 �  

   
�  

 
0.8 0.9% 

 
Coenobitidae ¸+2�s �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Coenobita violascens ��¸+2� �  
   

5 
 

�  
   

�  
 

0.4 0.8% �  
   

�  
 

�  
   

�  
 

�  
 

 
Eriphiidae ­&�s �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Ozius rugulosus n~ <� �  
   

�  
 

�  
   

5 
 

0.4 0.8% �  
  

10 �  
 

�  
   

5 
 

1.3 1.4% 

 
Grapsidae F�s �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Chasmagnathus convexus ¹�9�� �  
   

�  
 

�  
   

�  5 0.4 0.8% �  
   

�  
 

�  
   

�  
 

�  
 

  
Gaetice depressus 5�� �  

   
�  

 
�  10 15 

 
�  

 
2.1 3.8% �  

   
�  

 
�  5 10 

 
�  

 
1.3 1.4% 

  
Grapsus albolineatus m~F� �  

   
�  

 
90 

   
�  

 
7.5 13.8% �  

   
�  

 
5 

   
�  

 
0.4 0.5% 

  
Helice formosensis �b�� �  

   
�  

 
�  

   
�  5 0.4 0.8% �  

   
�  

 
�  

   
�  5 0.4 0.5% 

  
Metopograpsus thukuhar F:$¿� 5 

 
10 5 5 15 10 

   
�  

 
4.2 7.7% 20 

   
40 10 10 

   
�  

 
6.7 7.3% 

 
Lysmatidae �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Lysmata kuekenthali HN¼�� �  
   

�  
 

10 
   

�  
 

0.8 1.5% �  
   

�  
 

20 
   

�  
 

1.7 1.8% 

  
Lysmata wurdemanni �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
5 

   
�  

 
0.4 0.5% 

 
Mictyridae �0�s �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Mictyris brevidactyl q¨�0� �  
   

�  
 

�  
   

�  
 

�  
 

�  
   

�  
 

�  
   

�  
 

�  
 

 
Ocypodidae Y�s �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Austruca lactea 	m?`� �  
   

�  
 

�  5 
  

�  
 

0.4 0.8% �  95 
  

�  
 

�  10 
  

�  
 

8.8 9.6% 

  
Austruca perplexa }��F?` �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Ocypode ceratophthalmus ¢pY� �  
   

�  
 

�  
   

10 
 

0.8 1.5% �  
   

�  
 

�  
   

�  
 

�  
 

  
Tubuca arcuata 8¬y?`� �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  115 9.6 10.5% 

 
Palaemonidae ¶��s �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Exopalaemon carinicauda �1m� �  
   

�  
 

�  
   

�  
 

�  
 

�  10 
  

�  45 �  
  

10 �  
 

5.4 5.9% 

  
Palaemon pacificus %5[¶��s �  

   
�  

 
�  5 

  
�  

 
0.4 0.8% �  

   
�  

 
�  

   
�  

 
�  

 
  

Palaemon serrifer ±Ë¶�� �  
   

�  5 �  
   

�  
 

0.4 0.8% 30 
 

5 
 

5 
 

�  5 
  

�  
 

3.8 4.1% 

  
Palaemon sp. �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
 
Penaeidae -�s �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Heteropenaeus longimanus �  
   

�  
 

�  
   

�  
 

�  
 

�  
   

�  
 

�  
  

15 �  
 

1.3 1.4% 
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du�^v(T 
x�( (11J) x
( (2J) 

�� IC �� ÅX 
5! % 

�� IC �� ÅX 
5! % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 

  
Metapenaeus ensis �¿E-� �  

   
�  5 �  5 

  
�  5 1.3 2.3% �  

   
�  

 
�  

   
�  5 0.4 0.5% 

  
Metapenaeus sp. �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  5 0.4 0.5% 

  
Parapenaeopsis sp. �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
 
Portunidae O'�s �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Charybdis annulata i~� �  
   

�  
 

�  
   

�  
 

�  
 

�  
   

�  
 

�  
   

�  
 

�  
 

  
Charybdis sp. �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
5 

   
�  

 
0.4 0.5% 

  
Portunus pelagicus «]O'� 

    
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Scylla serrata ±�»� 
 

5 
  

�  
 

�  
  

5 �  
 

0.8 1.5% �  
   

�  5 �  
   

�  
 

0.4 0.5% 

  
Thalamita crenata °ËqR� 5 

  
5 5 40 5 

   
�  

 
5.0 9.2% �  

 
5 

 
�  

 
�  

   
�  

 
0.4 0.5% 

 
Sesarmidae o=�s 

    
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Nanosesarma minutum .".o=� 15 
   

�  5 15 
 

5 
 

�  
 

3.3 6.2% �  
   

45 
 

10 
 

10 
 

�  
 

5.4 5.9% 

  
Parasesarma pictum DÉAo=� 

 
15 

  
�  

 
�  

   
�  

 
1.3 2.3% �  5 

  
�  

 
�  

   
�  

 
0.4 0.5% 

  
Perisesarma bidens ºËAo=� 10 10 10 10 30 

 
�  65 95 30 �  30 24.2 44.6% �  70 25 25 60 

 
�  65 155 75 �  15 40.8 44.7% 

 
Sphaeromatidae �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Sphaeromatidae spp. �  
   

�  
 

�  
   

�  
 

�  
 

�  
   

5 
 

�  
   

�  
 

0.4 0.5% 

 
Varunidae 7�s �  

   
�  

 
�  

   
�  

 
�  

 
�  

   
�  

 
�  

   
�  

 
�  

 
  

Hemigrapsus penicillatus �WªF� �  
   

�  
 

�  
   

�  
 

�  
 

�  
   

�  
 

�  
   

�  
 

�  
 

�  �  B¯.£(N) 35  30  20  20  45  70  130  90  115  35  15  45  54  100% 50  180  35  35  160  70  55  85  175  100  5  145  91  100% 

  
sB.£(F) 3 2 2 3 4 5 4 5 2 2 2 3 9 

 
2 3 3 2 5 4 4 4 2 3 1 4 10 

 
  
uB.£(S) 4 3 2 3 4 5 5 5 3 2 2 4 18 

 
2 4 3 2 6 4 6 4 3 3 1 5 23 

 
  
Uk6@B(H') 1.28  1.01  0.69  1.04  1.00  1.22  1.02  0.96  0.56  0.41  0.64  1.00  �  

 
0.67  0.96  0.80  0.60  1.40  1.03  1.64  0.79  0.43  0.73  N/A 0.77  �  

 
  
!�6@B(J') 0.92  0.92  1.00  0.95  0.72  0.76  0.64  0.60  0.51  0.59  0.92  0.72  �  

 
0.97  0.70  0.72  0.86  0.78  0.74  0.92  0.57  0.40  0.67  N/A 0.48  �  

 
�  �  ¥,6@B(SR) 0.84  0.59  0.33  0.67  0.79  0.94  0.82  0.89  0.42  0.28  0.37  0.79  �  �  0.26  0.58  0.56  0.28  0.99  0.71  1.25  0.68  0.39  0.43  N/A 0.80  �  �  
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(�)¡ 6-2-4 �SÉz��d*¯¤L�² 
�
�ind./10m2 

du�^v(T 
x�( (5J) x�( (8J) 

�� IC �� ÅX 
5! % 

�� IC �� ÅX 
5! % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 
CRUSTACEA (jV�d) �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  

 
Alpheidae Q�s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Alpheus distinguendus ÃGÊ� �  
  

�  
   

�  
 

�  
 

�  �  
 

�  
   

�  
 

�  
  

�  
  

�  
 

  
Alpheus lobidens �ËÊ� �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
 
Coenobitidae ¸+2�s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Coenobita violascens ��¸+2� �  
  

�  
   

�  
 

�  
 

�  �  
 

�  
   

�  
 

�  
  

�  
  

�  
 

 
Eriphiidae ­&�s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Ozius rugulosus n~ <� �  
  

�  
  

5 �  
 

�  10 �  1.3 0.5% �  
   

�  
 

�  
  

�  5 
 

0.4 0.2% 

 
Grapsidae F�s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Chasmagnathus convexus ¹�9�� �  
  

�  
   

�  
 

�  
 

�  �  
 

�  
   

�  
 

�  
  

�  
  

�  
 

  
Gaetice depressus 5�� �  

  
�  

   
5 10 �  

 
�  1.3 0.5% �  

   
�  

 
�  25 20 �  

  
3.8 1.6% 

  
Grapsus albolineatus m~F� �  

  
�  

  
30 �  

 
�  

 
�  2.5 1.0% �  

   
�  

 
15 

  
�  

  
1.3 0.5% 

  
Helice formosensis �b�� �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Metopograpsus thukuhar F:$¿� 20 
 

15 5 25 15 10 �  
 

�  
 

�  7.5 3.1% 30 
 

20 30 65 15 10 
 

20 �  
  

15.8 6.9% 

 
Lysmatidae �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Lysmata kuekenthali HN¼�� �  
  

�  
   

�  
 

�  
 

�  �  
 

�  
   

�  
 

�  
  

�  
  

�  
 

  
Lysmata wurdemanni �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
 
Mictyridae �0�s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Mictyris brevidactyl q¨�0� �  
  

�  
   

�  340 75 
 

�  34.6 14.3% �  
   

�  
 

�  
  

�  
  

�  
 

 
Ocypodidae Y�s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Austruca lactea 	m?`� �  35 
 

�  
   

10 
 

�  
 

�  3.8 1.5% �  25 
  

�  
 

�  30 
 

�  
  

4.6 2.0% 

  
Austruca perplexa }��F?` �  

  
�  

   
�  70 300 

 
�  30.8 12.7% �  

   
�  

 
�  

 
55 185 

  
20.0 8.7% 

  
Ocypode ceratophthalmus ¢pY� �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  10 

 
0.8 0.4% 

  
Tubuca arcuata 8¬y?`� �  

  
�  

   
�  15 45 

 
190 20.8 8.6% �  

   
�  

 
�  

 
35 15 

 
30 6.7 2.9% 

 
Palaemonidae ¶��s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Exopalaemon carinicauda �1m� �  10 
 

�  
   

�  
 

�  
 

�  0.8 0.3% �  
   

�  
 

�  
 

5 �  
  

0.4 0.2% 

  
Palaemon pacificus %5[¶��s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Palaemon serrifer ±Ë¶�� �  15 65 �  
   

50 20 5 
 

�  12.9 5.3% 15 
   

25 120 �  
  

5 
  

13.8 6.0% 

  
Palaemon sp. �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
15 

 
�  5 15 �  

  
2.9 1.3% 

 
Penaeidae -�s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Heteropenaeus longimanus �  5 
 

�  
   

�  
 

15 
 

�  1.7 0.7% 120 95 
 

10 5 80 �  
  

�  
  

25.8 11.2% 
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du�^v(T 
x�( (5J) x�( (8J) 

�� IC �� ÅX 
5! % 

�� IC �� ÅX 
5! % 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 

  
Metapenaeus ensis �¿E-� �  

  
�  

   
�  

 
5 

 
�  0.4 0.2% �  

   
�  

 
�  

  
�  

  
�  

 
  

Metapenaeus sp. �  
  

�  
   

�  
 

�  
 

�  �  
 

�  10 
  

�  
 

�  
  

�  
 

5 1.3 0.5% 

  
Parapenaeopsis sp. �  

  
�  

   
5 

 
�  

 
�  0.4 0.2% �  

   
�  

 
�  

  
�  

  
�  

 
 
Portunidae O'�s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Charybdis annulata i~� �  
  

�  
   

�  
 

�  
 

�  �  
 

�  
   

�  
 

�  
  

�  5 
 

0.4 0.2% 

  
Charybdis sp. �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Portunus pelagicus «]O'� �  
  

�  
   

�  
 

5 
 

�  0.4 0.2% �  
   

�  
 

�  
  

�  
  

�  
 

  
Scylla serrata ±�»� �  

  
�  

 
10 

 
�  

 
�  

 
�  0.8 0.3% �  5 

  
�  5 �  

  
�  

  
0.8 0.4% 

  
Thalamita crenata °ËqR� 15 

 
15 5 

   
5 10 �  

 
�  4.2 1.7% �  

 
20 10 5 5 �  10 

 
�  

  
4.2 1.8% 

 
Sesarmidae o=�s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Nanosesarma minutum .".o=� �  
  

�  55 
  

�  
 

�  
 

�  4.6 1.9% �  
   

20 
 

�  
  

�  
  

1.7 0.7% 

  
Parasesarma pictum DÉAo=� �  35 

 
�  

   
�  

 
�  

 
�  2.9 1.2% �  80 

  
�  

 
�  

  
�  

  
6.7 2.9% 

  
Perisesarma bidens ºËAo=� �  95 115 135 155 

  
65 465 200 

 
80 109.2 45.1% �  110 150 135 100 

 
�  160 400 315 

 
60 119.2 51.7% 

 
Sphaeromatidae �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Sphaeromatidae spp. �  
  

�  
   

�  
 

�  
 

�  �  
 

�  
   

�  
 

�  
  

�  
  

�  
 

 
Varunidae 7�s �  

  
�  

   
�  

 
�  

 
�  �  

 
�  

   
�  

 
�  

  
�  

  
�  

 
  

Hemigrapsus penicillatus �WªF� �  
  

�  
   

15 �  �  �  �  1.3 0.5% �  
   

�  
 

�  �  �  �  
  

�  
 

�  �  B¯.£(N) 35  195  210  145  235  25  45  155  930  650  10  270  242  100% 165  325  190  185  235  225  25  230  550  520  20  95  230  100% 

  
sB.£(F) 2 4 4 3 2 2 2 7 6 6 1 2 9 

 
3 4 3 4 5 4 1 5 4 3 3 3 7 

 
  
uB.£(S) 2 6 4 3 3 2 3 7 7 8 1 2 20 

 
3 6 3 4 7 5 2 5 7 4 3 3 19 

 
  
Uk6@B(H') 0.68  1.41  1.07  0.30  0.85  0.67  0.85  1.46  1.16  1.35  N/A 0.61  �  

 
0.76  1.44  0.66  0.84  1.51  1.05  0.67  0.98  1.02  0.82  1.04  0.81  �  

 
  
!�6@B(J') 0.99  0.79  0.77  0.27  0.78  0.97  0.77  0.75  0.59  0.65  N/A 0.88  �  

 
0.69  0.80  0.60  0.61  0.77  0.65  0.97  0.61  0.52  0.59  0.95  0.74  �  

 
�  �  ¥,6@B(SR) 0.28  0.95  0.56  0.40  0.37  0.31  0.53  1.19  0.88  1.08  N/A 0.18  �  �  0.39  0.86  0.38  0.57  1.10  0.74  0.31  0.74  0.95  0.48  0.67  0.44  �  �  
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¡ 6-2-5 �^v©Á�d�z��d��du 

(//Sv 
�� IC �� ÅX 

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 

©Á

�d 

x�( 
�Æ�      
��´� 

#;eÇ�2

·eÇ� 
|~��    
2·eÇ� 

¾{eÇ�  
|~�� 

c®]�    
M]� 

µ/]�    
Mytilus spp. 

�beÇ� 
¾{eÇ� 

Mytilus spp.              
µ/]� 

��>�    
Mytilidae spp. 

�  �beÇ� 
\~�      
�V�� 

x
( 
|~��    
2·eÇ� 

iC� 
2·eÇ�

Ostreidae spp. 
_���    
ml�� 

µ/]�    
M]� 

µ/]�   
2·eÇ� 

�beÇ� 
¾{eÇ� 

Angustassiminea 
spp. 

Angustassimine
a spp. 

�  
¾{eÇ�  
È/eÇ� 

\~�      
l� 

x�( 
2·eÇ�  
3P� 

�  
H�§¦    
|~�� 

���      
_��� 

c®]�    
M]� 

µ/]�   
2·eÇ� 

�beÇ� 
¾{eÇ� 

M]� fh�)� �  
¾{eÇ�  
�beÇ� 

�  

x�( 
2·eÇ�  
|~�� 

3P�      
2·eÇ� 

2·eÇ� 
|~�� 

�Æ�      
�g´� 

c®]�    
M]� 

µ/]�   
2·eÇ� 

¾{eÇ� 
Z~eÇ� 
K�w� 

 
��>�          
�V�� 

�  �  \~� 

z�

�d 

x�( 
.".o=�

ºËAo=� 
DÉAo=�

ºËAo=� 
F:$¿� 
ºËAo=� 

ºËAo=� ºËAo=� 
°ËqR�  
F:$¿� 

m~F�   
.".o= 

ºËAo=�     
5�� 

ºËAo=�     
5�� 

ºËAo=�     
±�»� 

¢pY�     
n~ <� 

ºËAo=� 

x
( 
±Ë¶��  
F:$¿� 

	m?`�  
ºËAo=� 

ºËAo=� 
ºËAo=�

n~ <� 
ºËAo=�

.".o=� 
�1m� HN¼�� 

ºËAo=�     
	m?`� 

ºËAo=� 
ºËAo=�

Heteropenaeus 
longimanus 

n~ <� 
8¬y?`�

ºËAo=�   

x�( 
F:$¿�  
°ËqR� 

ºËAo=�

DÉAo=�

	m?`� 

ºËAo=�

±Ë¶�� 

ºËAo=�

°ËqR�  
F:$¿� 

ºËAo=�

.".o=� 
F:$¿�  
±�»� 

m~F�   
F:$¿� 

ºËAo=�     
±Ë¶�� 

ºËAo=� 
q¨�0� 

}��F?` 
ºËAo=� 

n~ <� 
8¬y?`�

ºËAo=�   

x�( 
Heteropenaeus 

longimanus   
F:$¿� 

ºËAo=�

Heteropenaeus 
longimanus 

ºËAo=�

°ËqR�  
F:$¿� 

ºËAo=�  
F:$¿� 

ºËAo=�  
F:$¿� 

±Ë¶��

Heteropenaeus 
longimanus 

m~F�   
F:$¿� 

ºËAo=�     
	m?`� 

ºËAo=� 
}��F?` 

ºËAo=� 
}��F?` 

¢pY�     
n~ <�  
i~� 

ºËAo=�  
8¬y?`� 
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¡ 6-2-6 �SÉiz�d¤L�² 
�
�ind./10cm3 

du�v/(T�

x�(� x
(�

��� IC� ��� ÅX�
�£�

��� IC� ��� ÅX�
�£�

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 
POLYCHAETA (#W�) 

    
�  

 
�  

   
�  

 
�  �  

   
�  

 
�  

   
�  

 
�  

 

� �#��������.½�s�

�    
�  

 
�  

   
�  

 
�  �  

   
�  

 
�  

   
�  

 
�  

  

� �#��������"  ��.½��

�    
� �

�
� �

�   
� �

�
�  � � ��

�  
� �

�
� �

�
�� 	� � �

�
14 

 
�$��������rY s�

�    
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
�$��������$����!!�#��zÂrY �

�
��

�
�� � �

�
� �

�   
� �

�
2 � �

�   
� �

�
� �

�   
� �

�
�  

  
��! �%"��"  ��a4��

�
��

�  
� �

�
� �

�   
� �

�
1 � �

�
��

�
��

�
� �

�   
� �

�
2 

 
��!��������Y s�

�    
� �

�
� �

�   
� � � � �  � �

�   
� �

�
� �

�   
� � � � �  

  
����!���!��"�" ��ÄY �

�    
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
��!��������"  ��Y �

�
��

�  
��

�
� � �� 
� �� � � �� 18 � � �� ��

�
�� �� � � 	� ��� ��� � � ��� 55 

 
�!���������³½�s�

�    
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
�!���������"  ��³½��

�    
� �

�
� �

�
��

�
� �

�
1 � �

�
��

�
� �

�
� �

�
��

�
� �

�
3 

 
��!��������kW�s�

�    
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
��!��������" ��kW��

�    
� �

�
� �

�   
� �

�
�  � �

�   
��

�
� �

�   
� �

�
1 

 
� ��������]t��

�    
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
� ��������"  ��]t��

�    
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

 
��!�����������Ì�s�

�    
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
��!����������"  ���Ì��

�
��

�
�� � �

�
� �

�   
� �

�
2 � �

�   
� �

�
� �

�   
� �

�
�  

� � � � B¯.£(ind./10 cm3) �� �� �� �� �� �� �� �� �� �� �� �� ��� �� �� �� �� �� �� �� 	� ��� �	� �� ��� 
��

� � � � ÀB.£(S) �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
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(�)¡ 6-2-6 �SÉiz�d�d*¯¤L�² 

du�v/(T�

x�(� x�(�

��� IC� ��� ÅX�
�£�

��� IC� ��� ÅX�
�£�

CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 CG1 CG2 CG3 CG4 ZW1 ZW2 ZW3 SC1 SC2 SC3 YS1 YS2 
POLYCHAETA (#W�) �  

   
�  

 
�  

   
�  

 
�  �  

   
�  

 
�  

   
�  

 
�  

 

� �#��������.½�s� �  

   
�  

 
�  

   
�  

 
�  �  

   
�  

 
�  

   
�  

 
�  

  

� �#��������"  ��.½�� � � ��

�  
� �

�
� �

�  
�� � �

�
3 � �

�   
� �

�
� �

�
��

�
� �

�
1 

 
�$��������rY s� � �

�   
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
�$��������$����!!�#��zÂrY � � �

�  
�� � �

�
� �

�   
� �

�
1 � �

�   
� �

�
� �

�   
� �

�
�  

  
��! �%"��"  ��a4�� � �

�
��

�
� �

�
� �

�
��

�
� �

�
2 � �

�   
� �

�
� �

�
��

�
� �

�
3 

 
��!��������Y s� � �

�   
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
����!���!��"�" ��ÄY � � �

�   
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�
��

�
� �

�
1 

  
��!��������"  ��Y � � � ��

�  
��

�
� � ��

�
�� � � �� 24 � �

�
�� �� � �

�
� �

�  
�� � � �� 11 

 
�!���������³½�s� � �

�   
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
�!���������"  ��³½�� � �

�   
� �

�
� �

�
��

�
� �

�
1 � �

�   
� �

�
� �

�
��

�
� �

�
8 

 
��!��������kW�s� � �

�   
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
��!��������" ��kW�� � �

�   
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

 
� ��������]t�� � �

�   
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
� ��������"  ��]t�� � �

�   
� �

�
� �

�
��

�
� �

�
2 � �

�   
� �

�
� �

�
��

�
� �

�
3 

 
��!�����������Ì�s� � �

�   
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

  
��!����������"  ���Ì�� � �

�   
� �

�
� �

�   
� �

�
�  � �

�   
� �

�
� �

�   
� �

�
�  

� �� �B¯.£(ind./10 cm3) �� �� �� �� �� �� �� �� �� ��� �� �� ��� �� �� �� �� �� �� �� �� �	� �� �� �� �
�

� �� �ÀB.£(S) �� �� �� �� �� �� �� �� �� �� �� �� 	� �� �� �� �� �� �� �� �� �� �� �� �� 	�
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͙ 6-2-7�ǏǡΤС�ɗɗʬ̛μ§ͿǙ%ȍΦ 

ɗʬ�Ƿд�
ǏǡͿǙ�2018 � ǖ�2011�

Ò̦� ЭȔ� �̄� ǆƢ� �̄� ǆƢ�

MOLLUSCA (ΤС�ɗ) �  �  �  �  �  �  

 
Aglajidae DȨɕʦ� �  

   
�  

 
  

Melanochlamys sp. �  
  


 �  
 

 
Arcidae Фͅʦ� �  

   
�  

 
  

Anadara antiquata ®Ȏ̓ �  
 


 
 
�  

 
  

Anadara satowi óȎ̓ �  
   


 
 

  
Arca boucardi ļȏФͅ� �  

 

 

 

 

 
  

Barbatia amygdalumtostum ˏУФͅ� �  
 


 
 


 
 

  
Barbatia sp. �  

 

 

 
�  

 
  

Mimarcaria matsumotoi �  
 


 
 
�  

 
  

Striarca symmetrica Ü΍Фͅ� �  
 


 
 


 
 

 
Assimineidae ĲǪ͏ʦ� �  

   
�  

 
  

Angustassiminea sp. ĲǪ͏� 
 
 


 
 


 
 

 
Cerithiidae ͔ċ͏ʦ� �  

   
�  

 
  

Cerithium coralium ɡɫ͔ċ͏� 
 
   

�  
 

  
Clypeomorus batillariaeformis Ȩ͉͔ċ͏ �  

 

 

 
�  

 
  

Clypeomorus bifasciata ʇ̲͔ċ͏� �  
 


 
 
�  

 
 
Chamidae Y­ͅʦ �  

   
�  

 
  

Chama sp. Y­ͅ �  
 


 
 
�  

 
 
Chitonidae ʙЩʦ �  

   
�  

 
  

Rhyssoplax komaiana ЪːʙЩ �  
   


 
 

 
Colloniidae ˨­͏ʦ �  

   
�  

 
  

Homalopoma amussitatum �  
 


 
 
�  

 
 
Columbellidae Ю͏ʦ �  

   
�  

 
  

Indomitrella martensi DϤЮ͏ �  
   


 
 

 
Corbulidae Žͅʦ� �  

   
�  

 
  

Potamocorbula fasciata ±̠Žͅ� 
 
   

�  
 

 
Donacidae Ƨͅʦ �  

   
�  

 
  

Chion semigranosa �ːƧͅ �  
 


 
 �  
 

 
Ellobiidae ˿͏ʦ �  

   
�  

 
  

Auriculastra elongata Ϥ˿͏ �  
 


 
 
�  

 
  

Ellobium incrassatum ̥̟˿͏ �  
 


 
 
�  

 
  

Melampus granifer Гˇɂ˿͏ �  
 


 
 
�  

 
  

Melampus parvulus Ĥɂ˿͏ �  
 


 
 
�  

 
  

Melampus sulculosus �  
 


 
 
�  

 
 
Fissurellidae ͝͏ʦ� �  

   
�  

 
  

Diodora graeca Ľ̖γă͏ �  
   


 
 

  
Diodora mus гƣγă͏� �  

 

 

 
�  

 
  

Diodora suprapunicea ̢̦γă͏� �  
 


 
 


 
 

 
Galeommatidae 一ʔͅʦ� �  

   
�  

 
  

Galeomma sp. �  
 


 
 
�  

 
  

Scintilla nitidella ±5Θͅ �  
   


 
 

 
Hipponicidae Ќ̶͏ʦ �  

   
�  

 
  

Arca boucardi Ќ̶͏ �  
   


 
 

 
Idiosepiidae ţШ」Θʦ �  

   
�  

 
  

Idiosepius minimus ţĤţШ」Θ �  
 


 
 
�  

 
 
Ischnochitonidae ̹ʙЩʦ �  

   
�  

 
  

Lepidozona coreanica ϛʙЩ �  
   


 
 

  
Lepidozona sp. �  

 

 

 
�  

 
 
Isognomonidae ϵȠͅʦ� �  

   
�  

 
  

Isognomon ephippium НЈϵȠͅ �  
 


 
 


 
 

  
Isognomon nucleus ĤϵȠͅ� �  

 

 

 

 
 

  
Isognomon perna ˠːϵȠͅ �  
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ɗʬ�Ƿд�
ǏǡͿǙ�2018 � ǖ�2011�

Ò̦� ЭȔ� �̄� ǆƢ� �̄� ǆƢ�

 
Littorinidae ɟб͏ʦ �  

   
�  

 
  

Echinolittorina malaccana Гˇɟб͏ �  
 
 
 
 
 

  
Echinolittorina melanacme гĦɟб͏� �  
 
 
 
 

 
  

Echinolittorina radiata ΩĞɟб͏ �  
   


 
 

  
Echinolittorina tricincta �ľɟб͏� �  
 

 

 �  

 
  

Echinolittorina vidua μɅɟб͏ �  
 
 
 
 
 

  
Littoraria ardouiniana ˺Æɟб͏ �  

 

 

 

 

 
  

Littoraria intermedia Ĭϧɟб͏ 
 
 
 
 
 
 

  
Littoraria pallescens ñŗɟб͏� 
 

 

 
 
 

 
  

Littoraria philippiana ̬�ɟб͏� �  
 


 
 
�  

 
  

Littoraria scabra ˈːɟб͏ �  
   


 
 

  
Littoraria sinensis !̫ɟб͏ �  

   

 

 
  

Littoraria undulata ȟːɟб͏ �  
 
 
 
 
 

  
Littorina brevicula ʘɟб͏� �  

 

 

 
�  

 
 
Lottiidae ̷̢Є͏ʦ� �  

   
�  

 
  

Lottia sp. �  
  


 �  
 

  
Lottia tenuisculpta ˕Ř̷̢Є͏ �  

   
�  

 
  

Nipponacmea schrenckii ̢Є͏� �  
 


 
 


 
 

  
Patelloida striata ĞˢЄ͏� �  

 

 

 
�  

 
 
Mitridae ʻ͏ʦ� �  

   
�  

 
  

Mitra coffea ÁÊʻ͏� �  
 


 
 
�  

 
 
Muricidae Р͏ʦ� �  

   
�  

 
  

Drupella margariticola ʫ˗͏� �  
 


 
 


 
 

  
Morula anaxares ʇʃ˗͏� �  

 

 

 

 

 
  

Reishia clavigera ͂ĳ͏� �  
 


 
 


 
 

  
Semiricinula marginatra �  

 

 

 
�  

 
  

Tenguella granulata ˗͏� �  
 


 
 


 
 

  
Thais marginata ĭɰ˗͏ �  

   

 

 
 
Mytilidae ȋ̪ͅʦ �  

   
�  

 
  

Brachidontes pharaonis Ȟ˻Δΐ� �  
 


 
 
 
 

  
Brachidontes variabilis ǂˢΔΐ� �  

 

 

 

 
 

  
Mytilidae spp. ȋ̪ͅ 
 

 

 
 �  

 
  

Mytilus spp. 
 
 
 
 �  
 

  
Mytilus trossulus гȜȋ̪ͅ 
 

   
�  

 
  

Mytilopsis sallei Dȋ̪ͅ 
 
 
  

�  
 

  
Mytilopsis sp.  
 

 

 
 �  

 
  

Perna viridis ˝ȋ̪ͅ �  
   


 
 

 
Nassariidae ˭ː͏ʦ� �  

   
�  

 
  

Nassarius (Niotha) delicatus �  
 


 
 
�  

 
  

Nassarius pullus ͔͎˭ː͏� �  
 


 
 
�  

 
  

Reticunassa festiva ˈː˭ː͏� 
 
 


 
 �  
 

 
Naticidae ɟ͏ʦ� �  

   
�  

 
  

Natica gualteriana ĤɆɟ͏� �  
 


 
 
 
 

 
Neritidae ͇͏ʦ �  

   
�  

 
  

Clithon oualaniense Ĥʙ͇͏� 
 
  


 �  
 

  
Nerita albicilla ȸ̜͇͏� �  

 

 

 

 

 
  

Nerita chamaeleon óÙ͇͏� �  
 


 
 


 
 

  
Nerita histrio ̢Ù͇͏ �  

 

 

 
�  

 
  

Nerita insculpta ̿ˢ͇͏ �  
   


 
 

  
Nerita planospira ŀЌ͇͏ �  

   

 
 

  
Nerita plicata ʇ͇̃͏ �  

   

 

 
  

Nerita polita ɟû͆͏ �  
   


 
 

  
Nerita signata ˏÆ͇͏� �  

 

 

 

 

 
  

Nerita striata Т͇̑͏ �  
   


 
 

  
Nerita undata ˈː͇͏� �  
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ɗʬ�Ƿд�
ǏǡͿǙ�2018 � ǖ�2011�

Ò̦� ЭȔ� �̄� ǆƢ� �̄� ǆƢ�

  
Neritidae sp. �  
 

  
�  

 
 
Olividae ǰ͏ʦ �  

   
� �

�

  
Olivella fulgurata ˕ĤŕВ͏ �  

   
� � 
 

 
Onchidiidae ʙʟʦ� �  

   
�  

 
  

Paraonchidium sp. �  
 


 
 
�  

 
 
Ostreidae ɖ͖ʦ� �  

   
�  

 
  

Crassostrea echinata Ǧɖ͖� �  
 


 
 
�  

 
  

Crassostrea gigas õŀȢɖə �  
   


 
 

  
Magallana angulata ̳̭ɔɖ͖� �  

 

 

 
�  

 
  

Ostreidae spp. �  
 


 
 �  
 

  
Saccostrea mordax гиɖ͖ �  

   

 
 

 
Patellidae ʸ͏ʦ� �  

   
�  

 
  

Cellana nigrolineata Ṵ̌ʸ͏� �  
  


 �  
 

  
Cellana toreuma ̢ʸ͏ �  

 

 

 
�  

 
 
Pectinidae Ȩŷͅʦ� �  

   
�  

 
  

Chlamys sp. Ȩŷ� �  
 


 
 
�  

 
 
Planaxidae ̡Я͏ʦ� �  

   
�  

 
  

Planaxis sulcatus ̡Я͏� �  
 


 
 


 
 

 
Potamididae Ȩ͉ʦ �  

   
�  

 
  

Batillaria zonalis ɎϒȨ͉ �  
  


 
 
 

  
Cerithidea djadjariensis ϡĦȨ͉ 
 

 

 
 
 
 

  
Cerithidea rhizophorarum ˠʐȨ͉ �  

 

 

 
�  

 
  

Pirenella cingulata ǛȨ͉ �  
  


 
 
 

  
Batillaria cumingii ʄȨ͉ �  

  

 �  

 
 
Psammobiidae ˓Ѐͅʦ �  

   
�  

 
  

Soletellina petalina 
 
   

�  
 

 
Ranellidae Ȟ͏ʦ �  

   
� �

�

  
Cymatium pileare ȎȞ͏ �  

   

 
 

 
Stenothyridae ˉ͏ʦ� �  

   
�  

 
  

Stenothyra formosana μɅˉ͏ �  
 


 
 
�  

 
  

Stenothyridae sp. ˉ͏� �  
 


 
 
�  

 
 
Tellinidae Ǿͅʦ �  

   
�  

 
  

Laciolina chloroleuca аɟǾͅ �  
   


 
 

  
Tellinidae sp. Ǿͅ �  

 

 

 
�  

 
 
Thiaridae Ϟ͉ʦ �  

   
�  

 
  

Sermyla riqueti Ȧː͉ �  
 
  

�  
 

  
Tarebia granifera ʃ͉ �  
 

  
�  

 
 
Trapezidae ̝ͅʦ� �  

   
�  

 
  

Neotrapezium liratum ˓ƣ̝ͅ �  
   


 
 

  
Neotrapezium sublaevigatum ɉ±̝ͅ� �  

 

 
 
 

 
  

Trapezidae sp. ̝ͅ� �  
 


 
 
�  

 
 
Trochidae Ϡ͏ʦ� �  

   
�  

 
  

Euchelus lischkei ̟͠ŘϠ͏ �  
 


 
 
�  

 
  

Hybochelus cancellatus ̢ɩϠ͏� �  
 


 
 
�  

 
  

Lirularia pygmaea �  
 


 
 
�  

 
  

Monodonta labio ̵̦Ϡ͏ �  
 


 
 


 
 

  
Trochidae sp. Ϡ͏ �  

   

 

 
  

Umbonium vestiarium ŗ́к͏ �  
  


 �  
 

 
Truncatellidae ŵĪ͏ʦ �  

   
�  

 
  

Truncatella guerinii ƪȋ͌ɕ �  
 


 
 
�  

 
 
Turbinidae ͕͏ʦ� �  

   
�  

 
  

Lunella granulata ʃɣ͏� �  
 


 
 
�  

 
 
Veneridae ˅ͅʦ� �  

   
�  

 
  

Anomalocardia squamosal Ȇ˅ͅ� �  
  


 
 
 

  
Cyclina sinensis ɯƢͅ� �  
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ɗʬ�Ƿд�
ǏǡͿǙ�2018 � ǖ�2011�

Ò̦� ЭȔ� �̄� ǆƢ� �̄� ǆƢ�

  
Gafrarium divaricatum ȅː˅ͅ� �  

 

 

 

 

 
  

Gafrarium pectinatum ¥ȋ˩˅ͅ� �  
 


 
 


 
 

  
Irus mitis ʈµ˅ͅ �  

   

 

 
  

Meretrix lusoria Ƣͅ �  
  


 �  
 

�  �  Veneridae sp. ˅ͅ� �  
  


 �  �  

  
ʦơ� 9 4 33 14 23 13 

  
ʬЗơ� 14 11 79 29 61 17 

Ͷ/
͙ʢƬǷдͳϝ�͹ɗʬ
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͙ 6-2-8�Ǐǡˀ̅�ɗɗʬ̛μ§ͿǙ%ȍΦ 

ɗʬ�Ȯʶ�
ǏǡͿǙ�2018 � ǖ�2011�

Ò̦� ЭȔ� �̄� ǆƢ� �̄� ǆƢ�

CRUSTACEA (ɸȋ�ɗ) �  �  �  �  �  �  

 
Alpheidae ǲ͋ʦ� �  

  
�  

  
  

Alpheus distinguendus ЧƵе͋� 
 
  


 
 
 

  
Alpheus lobidens ̰ие͋� 
 

  

 

  
 
Camptandriidae ɜЇ͔ʦ �  

  
�  

  
  

Baruna cf. sinensis !̫ĺЦ͔� �  
 


 �  
  

 
Coenobitidae ϰĕĬ͔ʦ� �  

  
�  

  
  

Coenobita cavipes wΞϰĕĬ͔� �  
  


 
  

  
Coenobita violascens ̻˓ϰĕĬ͔� 
 

 

 
 

  
 
Diogenidae ȤЕĕĬ͔ʦ �  

  
�  

  
  

Clibanarius longitarsus�ϤΟ˕͎ĕĬ͔� �  
 


 �  
  

 
Dotillidae Ȏľ͔ʦ �  

  
�  

  
  

Scopimera bitympana�Ͻŷ̄ʴ͔� �  
 


 �  
  

 
Eriphiidae�Ϗā͔ʦ� �  

  
�  

  
  

Menippe rumphii ˬȏÅ͔� �  
 
 

�  
  

  
Ozius rugulosus ʋːÛŷ͔� �  
 
 
 

  
 
Grapsidae ƫ͔ʦ� �  

  
�  

  
  

Chasmagnathus convexus ϱ̉œ­͔� �  
 
 


 
  

  
Gaetice depressus ŀ͈̉� 
 

  
�  

  
  

Grapsidae sp. ƫ͔ʦ� �  
  

�  
 
 

  
Grapsus albolineatus ʇːƫ͔� �  

  

 

  
  

Helice formosensis μɅ¥͔� �  
 
 

�  
 
 

  
Metopograpsus thukuhar ƫŖóЕ͔� �  

 

 
 

  
 
Gecarcinidae Þ͔ʦ �  

  
�  

  
  

Cardisoma carnifex�dɛÙΥ͔� �  
 


 
 
  

  
Discoplax hirtipes�ȎΞÙʏ͔� �  

  

 

  
  

Epigrapsus notatus�ǹ͎Ϸ͔� �  
  


 
  

  
Gecarcoidea lalandii�˓Þ͔� �  

  

 

  
 
Hymenosomatidae ̓ȋ͔ʦ �  

  
�  

  
  

Hymenosomatidae sp. �  
 


 �  
  

 
Ligiidae Ȩ͍͐ʦ� �  

  
�  

  
  

Ligia exotica ÷ɽȨ͍͐� 
 
 


 
 
  

 
Lysmatidae �  

  
�  

  
  

Lysmata kuekenthali�ǂǞЉ̐͋� �  
  


 
  

  
Lysmata wurdemanni �  

  

 

  
 
Macrophthalmidae óʔ͔ʦ �  

  
�  

  
  

Macrophthalmus banzai  ̮ȇóʔ͔� �  
  


 
 


 

 
Matutidae вƵ͔ʦ �  

  
�  

  
  

Matuta victor ��вƵ͔ �  
  


 
  

 
Mictyridae Àħ͔ʦ� �  

  
�  

  
  

Mictyris brevidactylus�ʘƄÀħ͔� 
 
 


 �  
  

 
Ocypodidae Ț͔ʦ� �  

  
�  

  
  

Austruca lactea (ʇƁ、͔� 
 
 


 �  
  

  
Austruca perplexa ˌ˗�ƫƁ、 
 

  
�  

  
  

Ocypode ceratophthalmus ͪʔȚ͔� �  
 
 �  
  

  
Ocypode sinensis !̫Ț͔� �  

 

 �  

  
  

Tubuca arcuata Œ：ʿƁ、͔� 
 
 
 �  
  

  
Tubuca dussumieri įȏʿƁ、͔� 
 

 

 �  

  
  

Gelasimus borealis �ƫ�Ɓ、͔� 
 
 


 
 
 


 

  
Gelasimus jocelynae�Ηɭɨ�Ɓ、͔� 
 

  
�  

  
  

Xeruca formosensis μɅƲƁ、͔� �  
 


 �  
  

 
Palaemonidae Ϥ͋̕ʦ� �  

  
�  

  
  

Exopalaemon carinicauda ̌Īʇ͋� 
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ɗʬ�Ȯʶ�
ǏǡͿǙ�2018 � ǖ�2011�

Ò̦� ЭȔ� �̄� ǆƢ� �̄� ǆƢ�

  
Palaemon orientis ǒƫʇ͋ �  

  
�  
 

 
  

Palaemon pacificus õŀȢϤ͋̕� 
 
  

�  
  

  
Palaemon serrifer ϜиϤ͋̕� 
 

 

 
 
 

 
  

Palaemon sp. �  
  


 
  

 
Penaeidae Ģ͋ʦ� �  

  
�  

  
  

Heteropenaeus longimanus 
 
 


 
 
  

  
Metapenaeus ensis zЕƩĢ͋� 
 
 

 

 
 
 

  
Metapenaeus sp. �  
 

 
�  
 
 

  
Parapenaeopsis sp. 
 

  
�  

  
  

Penaeus chinensis !ÖĢ͋ �  
  

�  
 
 

  
Penaeus longistylus Ϥ̅Ģ͋ �  

  
�  
 
 

  
Penaeus monodon�ƣˀĢ͋ �  

  
�  
 

 
  

Penaeus penicillatus ϤȎƵĢ͋ �  
  

�  
 
 

  
Penaeus semisulcatus ʘȳĢ͋� �  

  
�  
 
 

  
Penaeus vannamei �˶ʇ͋ �  

  
�  
 
 

 
Porcellanidae ɱ͔ʦ� 
 

  
�  

  
  

Petrolisthes sp. ĳɱ͔� �  
 


 �  
  

 
Portunidae ǣĂ͔ʦ� �  

  
�  

  
  

Charybdis annulata ɯː͒ �  
 
 

�  
  

  
Charybdis lucifera ƿɮ͒ �  

  
�  

 

 

  
Charybdis sp. �  

  

 

  
  

Portunidae spp. ǣĂ͔ʦ� �  
  

�  
 
 

  
Portunus pelagicus πȨǣĂ͔ 
 

  
�  
 
 

  
Portunus sanguinolentus ˏƷǣĂ͔� �  

  
�  

 

 

  
Scylla paramamosain ƗʰЄ͒ �  

  

 

  
  

Scylla serrata ϜˣЄ͒� 
 
 
 
 
 
 

  
Thalamita crenata Ϛиʘǳ͔� 
 

 

 
 
 
 

 
Sesarmidae ʒŸ͔ʦ� �  

  
�  

  
  

Clistocoeloma sinense !̫ȠȎ͔� �  
 


 �  
  

  
Metasesarma aubryi úȏŞʒŸ͔ �  

  

 

  
  

Nanosesarma minutum ĤáĤʒŸ͔� 
 
 


 
 
  

  
Neosarmatium fourmanoiri ЃȏƩ͔̎� 
 

  
�  

  
  

Neosarmatium smithi ƨȏƩ͔̎� 
 
  

�  
  

  
Parasesarma affinis�έͧƗʒŸ͔� �  

 

 
 

  
  

Parasesarma macaco�˻ɜƗʒŸ͔� 
 
  

�  
  

  
Parasesarma pictum ƣдƗʒŸ͔� 
 

 

 �  

  
  

Parasesarma tripectinis �ǽƗʒŸ͔� �  
 


 �  
  

  
Perisesarma bidens ϽиƗʒŸ͔� 
 
 
 
 

  
  

Tiomanium indicum ¢Ň{ǅ͔� �  
  


 
  

 
Sphaeromatidae �  

  
�  

  
  

Sphaeroma sp. 
 
  

�  
  

  
Sphaeromatidae spp. 
 

  

 

  
 
Varunidae Ő͔ʦ �  

  
�  

  
  

Hemigrapsus penicillatus ˙Ȏέƫ͔ 
 
  

�  
  

  
Varuna litterata ĄːŐ͔ �  

 

 �  
 

 
�  �  ʦơ� 12 6 17 15 6 4 
�  �  ɗʬʬơ� 31 11 30 33 18 14 
Ͷ/
͙ʢƬǷдͳϝ�͹ɗʬ
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Ú 6-2-1�´ǷдΤС�ɗďũͿǙɗʬʬơ 

 

 
Ú 6-2-2�´ǷдΤС�ɗďϗͿǙɗʬʬơ 
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Ú 6-2-3�´ǷдΤС�ɗďϗͿǙɗʬơϗ 

 

 

 
Ú 6-2-4�´ǷдΤС�ɗȅɽŇ 
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Ú 6-2-5�´ǷдΤС�ɗß�Ň 

 
 

 
Ú 6-2-6�´ǷдΤС�ɗΎⅡŇ 
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Ú 6-2-7�´ǷдΤС�ɗɗʬ˷̀˖ų|Ǖ 

 

 
Ú 6-2-8�´Ƿдˀ̅�ɗďũͿǙɗʬʬơ 

Transform: Square root
Resemblance: S17 Bray Curtis similarity

Station
CG1
CG2
CG3
CG4
ZW1
ZW2

ZW3
SC1
SC2
YS1
YS2

Similarity
5

10
20

S1

S1

S1

S1

S1

S1

S1

S1

S1 S1

S1

S2

S2
S2

S2

S2

S2

S2

S2

S2

S2

S2

S3

S3

S3

S3

S3

S3

S3

S3

S3

S4
S4

S4

S4

S4

S4

S4

S4S4

2D Stress: 0.26
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Ú 6-2-9�´Ƿдˀ̅�ɗďϗͿǙɗʬʬơ 

 
 

 
Ú 6-2-10�´Ƿдˀ̅�ɗɗʬơϗ 
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Ú 6-2-11�´Ƿдˀ̅�ɗȅɽŇ 

 

 
Ú 6-2-12�´Ƿдˀ̅�ɗß�Ň 
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Ú 6-2-13�´Ƿдˀ̅�ɗΎⅡŇ 

 

 
Ú 6-2-14�´Ƿдˀ̅�ɗɗʬ˷̀˖ų|Ǖ 

  

Transform: Square root
Resemblance: S17 Bray Curtis similarity

Station
CG1
CG2
CG3
CG4
ZW1
ZW2

ZW3
SC1
SC2
SC3
YS1
YS2

Similarity
20
40

S1

S1

S1S1
S1

S1
S1

S1

S1
S1

S1

S1

S2

S2

S2

S2

S2

S2

S2

S2
S2

S2S2

S2

S3

S3

S3

S3
S3

S3

S3

S3
S3

S3

S3

S3

S4

S4

S4S4
S4

S4S4

S4

S4

S4
S4

S4

2D Stress: 0.13
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Ú 6-2-15�´Ƿдɯˀ�ɗЗ�ơ 

 

 
Ú 6-2-16�´Ƿдɯˀ�ɗơϗ 
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(�)  гЇɪЬɳůTΉ�˛ɁΐЗʎȮ 

1. ȸȐȸƓūŖͿǙ 

(1) 107ŁƋƈūȝ 

    ͿǙǌϧ̘107Ł5Ǌ15Ư̙7Ǌ10ƯȸȐƋƈūȝü͙�Ŷʢ�pͳϝŠ 253
ȀƋƈ6Ȁ�q!˪Ƌƈ6Ȁ= 5Ǌ�Ʊʉ 1266ǈТ�= 7Ǌ�Ʊʉ 376「ǈG	
ȸȐƋƈ˪ϗ˗ǘИʢ�ͳϝǌϧ̘ 5Ǌ 15Ư̙ 7Ǌ 10ƯpͳϝŠ 2144.5Kg�q
!ɯƢͅH 2131.8 Kg�Ƣͅ 12.7Kg�q!= 5Ǌ�ƱƋƈ˪ϗ 1131.0Kg「ǈТ�7
Ǌ�ƱƋƈ˪ϗ 320.4Kg「ǈG(͙ 6-3-1)	 

5Ǌ�Ʊ/ͿǙǌϧ 5Ǌ 15Ư̙ 31ƯȸȐƋƈūȝpͳϝŠ 126ȀƋƈ6Ȁ�
ȌƯŀßƋƈ6Ȁ「 7.41 3.86 6�ͳϝŠƋƈ˪Ｉ「 1131.01Kg�q!ɯƢͅＩ
1118.40Kg�ƢͅＩ 12.61Kg�ȌƯȌ6ŀßƋƈ˪Ｉ「 14.55Kg	5Ǌ�ƱG、ǌϧ
ñ「��Ķ³ʉƺϧ	Ôȃ�ō˱ 5Ǌ�ƱƋƈ6ơì�ʉɚů 5Ǌ 22Ư̙ 27Ư
Ƌƈ6ơñ「 106=�(͙ 6-3-2�Ú 6-3-1)	 

6Ǌ�Ʊ/ͿǙǌϧ 6Ǌ 1Ư̙ 15ƯȸȐƋƈūȝpͳϝŠ 47ȀƋƈ6Ȁ�Ȍ
ƯŀßƋƈ6Ȁ「 3.13 2.77 6�ͳϝŠƋƈ˪Ｉ「 302.46Kg�q!ɯƢͅＩ
302.40Kg�ƢͅＩ 0.06Kg�ȌƯȌ6ŀßƋƈ˪Ｉ「 8.54Kg	6Ǌ�ƱG、ǌϧñ
「��̙uƽĶ³ʉƺϧ�Φ�ρµȸȐƋƈʉƺϧ�Ôȃ 6Ǌ�ƱƋƈ6ơ「 1~8
F(͙ 6-3-3,Ú 6-3-2)	 

6Ǌ�Ʊ/ͿǙǌϧ 6Ǌ 16Ư̙ 30ƯƋƈūȝpͳϝŠ 43ȀƋƈ6Ȁ�ȌƯ
ŀßƋƈ6Ȁ「 2.87 3.406�ͳϝŠƋƈ˪Ｉ「 390.60Kg�q!ɯƢͅＩ 390.60Kg�
ƢͅＩ 0.00Kg�ȌƯȌ6ŀßƋƈ˪Ｉ「 8.02Kg�ȸȐȌƯƋƈΝ�üϫÚoŶʢ	
6Ǌ�ƱG、ǌϧñ「��ȼȼΪ̙ƻ�ʉƺϧ	6Ǌ�ƱƋƈ6ơ「 6Ǌ 26Ư 10
Fǈñ(͙ 6-3-4,Ú 6-3-3)	 

7Ǌ�Ʊ/ͿǙǌϧ 7Ǌ 1Ư̙ 10ƯȸȐƋƈūȝpͳϝŠ 37ȀƋƈ6Ȁ�Ȍ
ƯŀßƋƈ6Ȁ「 3.70 4.196�ͳϝŠƋƈ˪Ｉ「 320.40Kg�q!ɯƢͅＩ 320.40 
Kg�ƢͅＩ 0.00Kg�ȌƯȌ6ŀßƋƈ˪Ｉ「 6.69Kg�ȸȐȌƯƋƈΝ�üÚ�Ŷ
ʢ	7Ǌ�Ʊα、ƺϧñ「��ȼƻʉƺϧ�7Ǌ�ƱƋƈ6ơ= 7Ǌ 8Ư6ơǈñ
「 11F(͙ 6-3-5,Ú 6-3-4)	 

 

(2) ȈŁƋƈūȝȍΦ 

= One-way ANOVA|ǕȍΦȌŁƋƈ6ơ̛ŀßƋƈ˪Ｉ�Ǽď˗ǘИʢŀ
ßƋƈ6ơ� ɉИ̱ķɽ�EƹÝȌ6ȌƯŀßƋƈ˪ＩƫЇ�101Ł̛ 102ŁΦ
100Ł�103Ł�104Ł�105Ł�106Łª 107G�˾ 104ŁʉȌ6ȌƯŀßƋƈ˪
Ｉ「mŁǈТ(p<0.05)	ȍΦ 100 ̙ 107 ŁƋƈūȝ�˗ǘИʢ̘ 100 ŁŞ˪Ƌƈ
6ơÀŀßƋƈ6ơ（ȼȭĥ�˪Ƌƈ6ơš 12036Ϭ̙ 2536�ŀßƋƈ6ơ�
š 10.6±10.9ȭ̙ 4.44 ±3.976�˾Ý 104ŁƋƈ6ơϼɊșȍ 100Łʉ6ơñ�E
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ƹƋƈʉ˪Ｉ(Kg)«˾΋ñ*�107ŁƺȌ6ȌƯƋƈＩϗ�ȭ「 5.92nƦ(͙ 6-3-6)	
107ŁƋƈ˪6ơ「 100Ł� 107Ł!ǈGʉ�Ł�Ƌƈ˪Ｉ「 100Ł� 107Ł!Ɗ
~ȀG	ƹ¹Ô「 104 ŁȸȐʉμŇƈƇ�ģ̚ 105-107 ŁȌ6Ƌƈ˪Ｉȭĥ�Ŵ
˽7ŁÔqĉÔ˒ģ̚ɯƢͅƋƈ���MŠȐʕĹ˛�κiƋƈ�ȃʼ¦Ô9Ђ
͢κ�ȄʉͩĘ	 

 

2. ɯƢͅďϗͿǙ 

    ǏʚʱƬ 106Ł 12Ǌ̙ 107Ł 9Ǌǌϧκ͗ɯƢͅďϗͿǙ	106Ł̙ 107Ł
Ƌϻ 7Ȁ�pͳϝɯƢͅ 129ϸ�pＩ 0.45Kg�ΎŇŀß「 6.1ind./10m2�Ｉϗŀß
「 2.14g/m2	ΎŇ= 9Ǌʉ 17.7ind./10m2ǈТ�7Ǌ 1.3ind./10m2ǈG�ɯƢͅŀß
Ｉϗ= 7Ǌʉ 6.54gǈＩ�2Ǌ�6Ǌª 9Ǌʉ 2.5g�2.9gª 2.6gǈΨ(Ú 6-3-5)	Ϧ
ƙƋƈ��VǊ(5Ǌ)pͳϝŠ 16ϸ�pＩ 0.08Kg�ΎŇŀß「 5.3 ind./10m2�ɳ
ɗϗŀß「 2.65g/m2�ϦƙŞƋƈ(9Ǌ)pͳϝŠ 53ϸ�pＩ 0.14Kg�ΎŇŀß「
17.7ind./10m2�ɳɗϗŀß「 4.63g/m2	ƋƈĆ�ɯƢͅ�Ş˛ t-test Ǽď˗ǘИʢ
ƋƈĆŞ�ɯƢͅΎŇǋ��ʉɚů(p<0.05)�Ｉϗǋȭĥʉūȝ	ɷǏŁŇͿǙ˗
ǘИʢ�9Ǌ「ɯƢͅƮ˷ơϗǈТʉǊ@�7ǊƮ˷ơϗǈĥ��* 9Ǌ「ɯƢͅ
ϼɊƮ˷ơϗǈТ�Eƹ9= I 七ΐ「"	QƖȋ七ʉ˗ǘИʢx�Ƌƈ�ʉɯƢ
ͅ"͢= I七(1.4-2.4 cm)Ĭñ�Ƌƈǌϧ°=ƵИʆɥ III(2.4-3.6 cm)=�ϦþƵИ
ʉȭĥ�2~6ǊɉƋϻ� III七=�ʉɯƢͅ (Ú 6-3-6)	 

 

3. ɯƢ̆ͅȷŇƄơȮď˗ǘ 

106Ł 12Ǌ̙ 9Ǌǌϧp|Ǖ 103ϸɯƢ̆ͅȷŇƄơ(CF)	106̙ 107Łɯ
Ƣ̆ͅȷŇƄơ(CF)˗ǘИʢ�CFX8Ƭ 2.70̙ 9.10�7ǊǈG(2.70)�9ǊϦþ�
Т(Ú 6-3-7)	 

 

4. Ȩ͉ďϗͿǙ 

μȘÖēnØjĿͤȨ͉�ƂɎϒȨ͉�ϡĦȨ͉ªǛȨ͉�ʬ�ǏŁŇƬ 106
Ł 12̙ 107Ł 9|�κ͗�ʬȨ͉ďϗͿǙ�7ȀͿǙ!|�ƈɝɎϒȨ͉�ϡĦ
Ȩ͉ªǛȨ͉p 940ϸ�317ϸª 397ϸ	�ʬȨ͉ΎŇ=ɎϒȨ͉ǈТ(89.14 38.81
ϸ/m2)�ϡĦȨ͉ǈG(30.29 12.35ϸ/m2�͙ 6-3-7)	ɎϒȨ͉ΎŇ= 4ǊΦТ�7
Ǌª 9ǊΦG	ϡĦȨ͉ΎŇ= 5Ǌ�6ǊΦТ�2ǊΦG	ǛȨ͉ΎŇ= 4ǊΦТ�
2ǊΦG	 

 

5. ņȠͿǙ 

ǏʚʱƬ 106Ł 12Ǌ̙ 107Ł 9Ǌ�pƋϻ 7ȀņΚ�ƋϻŞǷǏκ͗ pH�
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Ȓ�υ¦ЁF(ORP)�ˇş�ǋǺΚ�vȏȓªʜȓȍ|Ǖ(͙ 6-3-8)	ņΚ!% pH
ªȒ�υ¦ЁF(ORP)lЍΖƤ|ǕŞjð× ɉИ̱ķɽ	ˇş|Ǖ˗ǘ�j×ņ
Κˇş= 6Ǌ 3.11�mǈТ�7Ǌ 2.93�mǈG�ð×= 2Ǌ�4Ǌª 5Ǌ 3.45ǈ
Т�6Ǌ 3.38�mǈG�j×ªð×ņΚˇş|�「 3.01±0.05�mª 3.43±0.03�m�
ð×ņΚˇşƵИТƬj×ω|(p<0.05)	ņΚǋǺΚω|j×= 106 Ł 12 Ǌ
34.3(mg/g)ǈТ�7Ǌ 18.8(mg/g)ǈG�ð×= 6Ǌ 48.4(mg/g)ǈТ�7Ǌ 24.7(mg/g)
ǈG�j×ªð×ņΚǋǺΚ|�「 28.99±4.99(mg/g)ª 33.01±8.29(mg/g)�q!ð
×ņΚǋǺΚƵИТƬj×%ǷǏ(p<0.05)	ņΚvȏȓω|�j×(15.43±5.31mg/g)
ªð×ņȠ(14.24±4.10mg/g)|ǕŞ ɉƵИʉķɽ�vȏȓj×= 106 Ł 12 Ǌ
24.3(mg/g)ǈТ�5Ǌ 9.9(mg/g)「ǈG�ð×= 4Ǌ 19.9ǈТ�6Ǌ 8.3(mg/g)�ǈG	 

 

6. ȈŁɯƢͅͿǙ˗ǘȍΦ 

(1) ΎŇªＩϗȍΦ 

�Ơ 100Ł 5ǊϦþ̙ 107Ł 9Ǌκ͗μȘÖēnØгЇɪЬTΉ�jɯƢͅ
ďϗͿǙ˗ǘИʢ�Ý 100 Ł� șǋʒϩʿɦ�Ň�ɯƢ͜ͅóϗƈƇ�101 Ł
ƺɯƢͅʉƮ˷ΎŇĹϬG̙ 31.6±15.0ind./10m2�ŀßＩϗ3ȭ̙ 8.6±3.1g�̘ 102
ŁŞďϗͿǙɯƢͅʉŀßＩϗß¼ɥ��ʉɚȝ(Ú 6-3-8�Ú 6-3-9)	Ý 101ŁϦ
þκ͗ƋƈʿɦŞ 102 ª 103 ŁƺɯƢͅʉΎŇǋ��̙ 88.6±43.4 ª
96.5±41.8ind./10m2�Ɋ˾Ý 104 Ł� 107 ŁͿǙ˗ǘИʢɯƢͅΎŇªＩϗßƃ˱
�Ϭ�̙ 107 ŁƺΎŇªＩϗĹ�Ϭ̙ 6.1±5.9ind./10m2ª 2.14±1.69g ʉūŖ (Ú
6-3-10)	̤Q|�Ͱ΁�ƠСNͽ´Ƿ�ʉơϗßǋ�Ϭʉɚů�Eƹ=śơϗΦ
ñʉj×Ƿ� 105 ŁŞɯƢͅΎŇ©ǟðʉƵИ	ǋȃΖƤИʢ�T̈�j�ďx
ɥηųɯƢͅƮ˷ȭĥʉɯëÔĂ	Ôȃ�「*ȕ˱˛ɏɯƢͅ%T̈�ǋŦ͢˼
ϗŲρŇUȂʐ�ʉʿɦƫŏ	 

 

(2) ȋ七΋�%ȍΦ 

�Ơ 100Ł 5ǊϦþ̙ 107Ł 9Ǌκ͗μȘÖēnØгЇɪЬTΉ�jɯƢͅ
ȋ七ʉ˗ǘИʢ�ÖēnØjƋƈ�ʉɯƢͅ"͢= II七(2.4-3.6 cm)Ĭñ��七(4.5 
cm =�)ƈƇ�ʉơϗǈĥ�101 Ł̙ 102 Ł I 七̛ II 七ǋóϗxɥʉūȝ�XŠ
�Ɛʉƹ 104Łª 105Łʉ I七ΐΦ 103Łǋ0͵ì�ʉΝ�(Ú 6-3-11)	101Łª
102 ŁVСΦĤʉɯƢͅóϗxɥ�°̊ƹǋóϗ͞c˷s˛ϤǌƋƈí��Ʈ˷
ŪŢʉɚů	Ɋ˾�Ý 107ŁϼɊȋ七= I七(1.4-2.4 cm)「"�Ƌϻ�ʉơϗȍȈ
ŁʉơϗNʉĥ�ƹ¹<͙ɯƢͅ©sȀ¬�6「Ƌƈí��Ŵ˽ƹǨÞǋ¬�ř
Њ�）ʬūȝXŠκ�Ȅΰ΢ƌͰ	 

 

(3) ̆ȷŇƄơȍΦ 
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�ÏLZÑ(2013)6m�Â'D�}�¶µ{ª、lãÔ8�f×�®]¨²
gÃoqÇ�a­`，3�×�®gÃoqÇ�:t 8-10�´�/¤YtO>f 9
�H 10���ápTB/¤�(�103>³X�×�®gÃoqÇB_，)zH 2-6.5
´fec(Ú 6-3-12)�gÃoqÇ�&0^�¿!//df/j�c�4&Jt�¼
VU�kÆåfqÉ���gÃo�i3�¼°Î×Áec;�GgÃoKni3

�¼VU�kÆå�gÃoqÇ�/¤fW¢æ�)�!ÍNæ�£8\ÍÙ�À

���¦ßÝ¬|dS·§��\ÍÞyæ��?fÄx�#�t%�½$�¼f

@Ê¬7�gB&��?�bRÝgÃoqÇ)z�©Ì<I�103 H 107 >×�
®gÃoqÇB_，)zr�}�¶9.â»Õ×�®¾·+[,¯fyvàÜ

(Ú 6-3-13)� 

 

7. Ͱ΁ 

(1) ȸȐƋƈͿǙ 

ǏŁŇȸȐƋƈ˪ϗ˗ǘИʢ�ͳϝǌϧ̘ 5 Ǌ 15 Ư̙ 7 Ǌ 10 ƯpͳϝŠ
2144.5Kg�q!ɯƢͅH 2131.80 Kg�Ƣͅ 12.7Kg�q!= 5Ǌ�ƱƋƈ˪ϗ 1131.0Kg
「ǈТ�7Ǌ�ƱƋƈ˪ϗ 320.4Kg「ǈG(͙ 6-3-1)	Eƹ�ʒΦƬȈŁ�7ŁŇʉ
Ƌƈ˪6ơ�ȌƯƋƈ6ơ�Ƌƈ˪ＩªȌ6ȌƯŀßƋƈ˪Ｉß「ȈŁǈG(͙
6-3-6)	 

̘ 100 Ł̙ 107 ŁͳϝƋƈȤ�̙7�、ȔʉȻα、ÀôȑÔ˒�KʊǉϬG
ȸȐƋƈŭЖ�MŠƋƈ6ơȭĥ(Lasiak, 1993; Rius and Cabral, 2004; Jimenez h. et 
al., 2011)	ƋƈΝ�ƫЇ�100Ł̙ 107ŁƋƈΝ�ʒ¶�ʊ「 5Ǌ 15ƯϦƙƋƈ
�ǌȰióϗƋƈ6、�˾Ş（ȼȭĥ�ϼɊƋƈ6ơǉ϶ôȑÀ、ȔʼÔ˒ì�
Ŵȭĥ�EƋƈ6ơÀƋƈ˪ＩʊΦϦƙƋƈ�ǌĥŝñ	 

ʒΦ 100 ̙ 107 ŁƋƈ6ơūȝ�˗ǘИʢ̘ 100 ŁŞ˪Ƌƈ6ơÀŀßƋƈ
6ơ（ȼȭĥ�˪Ƌƈ6ơš 100Łʉ 12036Ϭ̙ 103Łʉ 8616�ŀßƋƈ6ơ
�š 10.6 10.9ȭ̙ 9.3 9.36	102ŁŞ̙ 104ŁƋƈ6ơϼɊșǋì��EƹƋ
ƈʉ˪Ｉ(Kg)«˾΋ñ*�ƹ¹Ô「ȸȐʉμŇƈƇЂ͢κ�ȄʉͩĘ	ɘ�ʉƹ�
104ŁŞƋƈ˪6ơ�ŀßƋƈ6ơ�Ƌƈ˪Ｉ(Kg)�Ȍ6ȌƯŀßƋƈ˪Ｉ(Kg)ß
ǋ�Ϭʉūȝ	Ȍ6ȌƯŀßƋƈ˪Ｉ「μȘÖēnØjгЇɪЬTΉ�!ɯƢͅ
Ʈ˷ơϗʉＩ͢Ƅǵ�͹ơX�Ϭǋ°̊ŭ¿̱ȌFȸȐκŊŞ�ƈɝơϗǋƵИ
ʉȭĥ	）°̊<͙͹�ãɯƢͅơϗȭĥ�ȸȐ�Жŭs̢ñЛʉ̊ϗκŊƈƇ�
ŴƹÖēnØʉƋƈđģĹɝŠ�ďʉųƜ�MŠȐʕĹ˛ȭĥ�Ŧ͢ʉƋƈ�ȃ
ʼ¦ÔɷďϗͿǙ!°=Ƶʝʉʖͫɥ7ʉɚȝ	 

 

(2) ɯƢͅďϗͿǙ 

    Ơɦ 100Ł̙ 107ŁɯƢͅďϗͿǙΖƤ�101ŁϦþκ͗ƋƈʿɦŞɯƢͅʉ
Ʈ˷ΎŇªŀßＩϗßǋì�ʉūȝ�ϼɊ̘ 104 ŁϦþɯƢͅơϗϦþ0͵ʉȭ



��Ës­` 

 
87 

ĥ�EƹɯƢͅŀßＩϗ9¼ɥ��ʉɚȝ(Ú 6-3-9)	QƖȋ七ʉ˗ǘИʢx�Ƌ
ƈ�ʉɯƢͅ"͢=�七(2.4-3.6 cm)Ĭñ�=�七(4.5 cm=�)ƈƇ�ʉơϗǈʩĥ�
101Ł̙ 102Ł I七̛�七ǋóϗxɥʉūȝ�XŠ�Ɛʉƹ 104Łʉ I七ΐΦ 103
Łǋ0͵ì�ʉΝ�(Ú 6-3-11)�ƹ¹「ȂĿʉɳȉ－ǌMŠŃΐơϗì��υƹ¬
�Ʈ˷ȭĥǋήMɯƢͅ�ζ͞cƮ˷�Ђκ�ȄͰ΁	101Łª 102ŁVСΦĤʉ
ɯƢͅóϗxɥ�°̊ƹǋóϗ͞c˷˛ϤǌƋƈí��Ʈ˷ŪŢʉɚů	Ɋ˾�
Ý 104Ł 5-7Ǌϧ�七(1.4-2.4 cm )ƈƇơϗǋì�ʉūȝ�105Ł 9ǊŞª 107Ł
qūȝ©ǃ「ƵИ(Ú6-3-11)	105Ł̙107ŁȸȐȌ6ȌƯŀßƋƈ˪Ｉ（Ł�Ϭ�
s�� I 七ŃΐƬ7ŁŇǋƵИʉì���ȄƎȮμȘÖēnØʉɯƢͅ�°̊ũ
Ĺ¬�Ʈ˷ơϗȭĥí��MqɯƢͅƮ˷ɴɳóϗϔŃʉūȝ	 

 

(3) Ȩ͉ďϗͿǙ 

107ŁгЇɪЬTΉ�jɎϒȨ͉�ϡĦȨ͉ªǛȨ͉ΎŇ|�「 89.14 38.81
ϸ/m2�30.29 12.35ϸ/m2ª 38.00 12.91ϸ/m2	ʒΦ 106ŁʉďϗͿǙ˗ǘИʢ�
ɎϒȨ̛͉ϡĦȨ͉ΎŇªＩϗ̛ 107 Ł ɉƵИʉķɽ	Eƹ�ǛȨ͉Ƭ 107 Ł
ʉΎŇƵИGƬ�Ł(p<0.05�͙ 6-3-9)	�ʬȨ͉!�ɎϒȨ͉"͢「ɃЙ「"�
ϡĦȨ͉Йũ「ɃЙª�Йpą�ǛȨ͉"͢「�Й̛̏Й	Ȩ͉"͢�Йņ̽�
ņ̽©̛ņΚʉɚȝǋⅠ}ʉϩS	Ôȃ�7ŁŇǛȨ͉ȭĥƹ¹̛ņΚɚȝ（Ł
΋ķǋϩ�υƹȂĿũʉȟ�υЂ͢έ�ȄͩĘ̛Ͱ΁	ɷlŁŇΖƤИʢʐ��
�ʬȨ͉ơϗßıΎⅡʉɚȝ�ŎΈ°=sƬǋͥ��ϦƙȸȐκ͗Ƌƈ	 

 

(4) ņΚ|Ǖ˗ǘ 

|ǕņΚ˗ǘИʢ�ǏʚʱƬ 106Ł 12Ǌ̙ 107Ł 9Ǌκ͗ņΚďϗͿǙ	|
ǕņΚ pHª ORPИʢ�jð×Ƿ� ɉķɽ�ORP�=j×Ƿ�GƬð×Ƿ�	
ņΚˇşИʢ�j×ņȠˇşΦĤƬð×�ņΚǋǺΚªvȏȓj�ð×Ƿ�ǋƵ
̱ʉķɽ�q!j×ņΚʉºȓɗΚƵИТƬð×�ǋǺΚ�ǋGƬð×ʉɚů	
ɷȃ°ʗ�j×Ƿ�ņΚ°̊xɥ΋��Ųƃ˱ͩĘªȡŭ	 
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8. ˗΁̛ŎΈ 

(1) ˗΁ 

107 ŁȸȐƋƈͿǙ˗ǘИʢ�pͳϝŠ 253 ȀƋƈ6Ȁ�Ȍ6ŀßƋƈ˪Ｉ
9.45Kg�ƋƈǌϧpͳϝŠ 2144.5Kg�q!ɯƢͅH 2131.8 Kg�Ƣͅ 12.7Kg	107
ŁȸȐƋƈǶŏ=śʒ¶�ȸȐƋƈ6ơQɊ¬、ȔƺϧÀôȑÔ˒řЊ	Eƹ�
107ŁƋƈ˪6ơ「 100Ł� 107Ł!ǈGʉ�Ł�Ƌƈ˪Ｉ'ƹȈŁǈGʉŁŇ�
Ȍ6ȌƯŀßƋƈ˪Ｉ）ńŁ3「（Ł�ϬʉΝ��ИʢT̈�jȸȐĹϿ=ƈɝ
�=śơϗʉɯƢͅ	 

|ǕņΚ˗ǘИʢ�ǏʚʱƬ 106Ł 12Ǌ̙ 107Ł 9Ǌκ͗ņΚďϗͿǙ	|
ǕņΚ pHª ORPИʢ�jð×Ƿ� ɉķɽ�ORP�=j×Ƿ�GƬð×Ƿ�	
ņΚˇşИʢ�j×ņȠˇşΦĤƬð×�ņΚǋǺΚªvȏȓj�ð×Ƿ�ǋƵ
̱ʉķɽ�q!j×ņΚʉºȓɗΚƵИТƬð×�ǋǺΚ�ǋGƬð×ʉɚů	
ɷȃ°ʗ�j×Ƿ�ņΚ°̊xɥ΋��Ųƃ˱ͩĘªȡŭ	 

Ȩ͉ďϗͿǙ�μȘÖēnØjĿͤȨ͉�ƂɎϒȨ͉�ϡĦȨ͉ªǛȨ͉�
ʬ	гЇɪЬTΉ�jɎϒȨ �͉ϡĦȨ͉ªǛȨ͉ΎŇ|�「 89.14±38.81ϸ/m2�
30.29±12.35 ϸ/m2ª 38.00±12.91 ϸ/m2	ʐ���ʬȨ͉ơϗßıΎⅡʉɚȝ�Ŏ
Έ°=Ƭǋͥ��ϦƙȸȐκ͗Ƌƈ	 

ɯƢͅďϗͿǙИʢ�107ŁɯƢͅďϗͿǙΎŇ「 6.1ind./10m2�Ｉϗŀß「
2.14g/m2�ΎŇªＩϗßǋ（ŁȭĥʉΝ�	μȘÖēnØгЇɪЬTΉ�ɯƢͅq
ΎŇʐ�¬�ǍʗÔ˒ʉřЊơϗŨζ�Ϭ	ƎȮqřЊ¦Ô�Ϯ*6「Ƌƈηų
ʉˡήð�3�̊ƊϮüņΚ΋��ȔΚ�ˏǸǖªðNʁʂʼÔĂŶηųʉřЊ	
Ôȃ'Ђƃ˱ϙĢƬɯƢͅ°̊ηųƮ˷ˡήʉɯëÔĂκ͗Ƒϻ� ʯǮͰ΁°
̊ηųɯƢͅƮ˷ȭĥʉ¦Ô	 

 

(2) ŎΈ 

μȘʿɦ̾š 101 ŁΜRÝ˛ɏʿɦ�ì�*Ƌƈ΅ɹ΀ȃЍŸ˱� ϑµɾ
ÞÖēnØΆĘʉÑǟäȞ�ʐ�Ĺĥǋοͥ%ƋƈȸȐκ͗Ƌƈ	105ŁŞ̙ 107
Łȁ�TΉ�jɯƢͅʉʐ�¬�ǍʗÔ˒ʉřЊơϗŨζ�Ϭ	ϙĢǍNʿɦ%
ͥ��Ϯ˰˱˞ƃ�ńŁʉʿɦŎΈð�ǍNÝέǌŎΈ�°e=�~ 6 ЍJ「ʐ
ǵ/ 

1. ƃ˱ϙĢȸȐƋƈͳϝ�κ͗ʎȮ	ȸȐƋƈͳϝ%ΖƤ°=ͩĘȈŁƋƈ
ηųʉřЊ�¶ƺ°ƬƋƈϗʧＩʉ¶ƺ�ʥȁƋƈĤáʉɯƢͅ	 

2. ƃ˱ϙĢďдďǌκ͗ɯƢͅďϗʎȮ�=*ͫTΉ�jɯƢͅƮ˷ơϗ΋
��̤ʆɥƋƈϗªďϗϸơǋóϗȭĥʉΝ��°ǋÔŲʉĢʽ	 

3. ì�ĢɯƢͅ°̊ηųƮ˷ˡήʉɯëÔĂκ͗Ƒϻ	Ϯ*6「Ƌƈηųʉ
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ˡήð�3�̊ƊϮüˏǸǖʼɯëÔĂŶηųʉřЊ	ÔȃŎΈƵŞŁ°ƃ˱ʎ
ȮņΚ΋�� ì�ȔΚªȔƢȮď� ʯǮͰ΁°̊ηųɯƢͅƮ˷řЊʉ¦Ô	 

4. ɯƢͅƃ˱|�ʿɦ� �˨ʘƋƈĆ�Ŵƹ�ɵƠŁŇ˪Ｉϗʿ�ξ�ɯ
Ƣͅìȉ%ʐʉ	Qʐ�Ʈ˷ϗŎΈ�ɾ˪Ƌƈϗ�ξ 2,000Kgƺ[ȁƋƈ	 

5. 105Ł̙ 107ŁTΉ�jɯƢͅơϗŨζ�Ϭ�̤ ƵŁƋƈĆϦƙ�Ʈ˷ơϗ
ǍǋƵИÓ�̙ 30 ind./10m2ƺ°˼ű[ȁ 1ŁƋƈ�=ΌɯƢͅƮ˷ŪŢ	 

6. ņΚ|Ǖ˗ǘИʢ�j×Ƿ�ĹxɥņΚˇşμĤʉɚů�q!Ȓ�υ¦Ё
F\ɑǋxɥΒX�<͙͹�ņΚ°̊Ĺxɥ΋�	Ôȃ�°̛Ȕ�̛ȔƢĠēϙ
Ģ͹�κ͗ρɾʉǨÞ˞Ή	 ƬǨÞŪ͟Ş�ɷɯƢͅʬ¦Φñʉð×κ͗¶ã
jʉ6ĵḳ̌	 
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͙ 6-3-1�107Ł 5Ǌ 15Ư̙ 7Ǌ 10ƯȌƯȸȐƋƈūȝ 

�¢ «����Ç ºC��Øy O�*g��Øy ��×�®Øy ���®Øy 

5�)A 126 1131.0 14.55 1118.40 12.6 
6��A 47 302.5 8.54 302.40 0.1 
6�)A 43 390.6 8.02 390.60 0.0 

7��A 37 320.4 6.69 320.40 0.0 

Øw 253 2144.5 9.45 2131.80 12.7 
]Ͷ/ȃ͙ɷĶ̙³QŅ「�Ưǌ�ʅͳƋƈ6ơ�ɾȀƋƈ˪Ｉ�Ȍ6ŀßƋƈ˪Ｉ(Kg)�ɯƢͅ˪Ｉ(Kg)ÀƢͅ˪Ｉ(Kg)
 
 
 
 
 
 
͙ 6-3-2�107Ł 5Ǌ 15Ư̙ 5Ǌ 31ƯȌƯȸȐƋƈūȝ 

5�)AO�*g���Ç:7.41±3.86 5�)AO�O�*g��Øy:14.55 Kg 
�¢ «����Ç º���Øy(kg) O�*g��Øy ��×�®Øy ���®Øy 

107/5/15 7 22 5.14 21.60 0.00 
107/5/16 4 35 14.50 34.80 0.00 
107/5/17 10 62 10.40 62.40 0.00 
107/5/18 5 23 7.80 23.40 0.00 
107/5/19 5 25 8.40 25.20 0.00 
107/5/20 6 58 16.00 57.60 0.00 
107/5/21 6 68 18.83 55.20 12.60 
107/5/22 18 172 15.94 172.20 0.00 
107/5/23 9 103 19.00 102.60 0.00 
107/5/24 12 130 18.00 129.60 0.01 
107/5/25 11 97 14.73 97.20 0.00 
107/5/26 5 70 23.20 69.60 0.00 
107/5/27 10 108 18.00 108.00 0.00 
107/5/28 5 57 19.00 57.00 0.00 
107/5/29 6 55 15.17 54.60 0.00 
107/5/30 5 32 10.80 32.40 0.00 
107/5/31 2 15 12.50 15.00 0.00 
Øw 126 1131.01 14.55 1118.40 12.61 

]Ͷ/ȃ͙ɷĶ̙³QŅ「�Ưǌ�ʅͳƋƈ6ơ�ɾȀƋƈ˪Ｉ�Ȍ6ŀßƋƈ˪Ｉ(Kg)�ɯƢͅ˪Ｉ(Kg)ÀƢͅ˪Ｉ(Kg)
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͙ 6-3-3�107Ł 6Ǌ 1Ư̙ 6Ǌ 15ƯȌƯȸȐƋƈūȝ 
6��AO�*g���Ç:3.13±2.77 6��AO�O�*g��Øy:8.54 Kg 

�¢ «����Ç º���Øy O�*g��Øy ��×�®Øy ���®Øy 
107/6/1 0 0.00 0.00 0.00 0.00 
107/6/2 0 0.00 0.00 0.00 0.00 
107/6/3 0 0.00 0.00 0.00 0.00 
107/6/4 1 12.00 20.00 12.00 0.00 
107/6/5 5 22.26 7.42 22.20 0.06 
107/6/6 6 28 7.67 27.60 0.00 
107/6/7 4 46 19.25 46.20 0.00 
107/6/8 6 45 12.50 45.00 0.00 
107/6/9 6 49 13.50 48.60 0.00 

107/6/10 8 0 0.00 0.00 0.00 
107/6/11 4 17 7.25 17.40 0.00 
107/6/12 4 42 17.50 42.00 0.00 
107/6/13 3 41 23.00 41.40 0.00 
107/6/14 0 0 0.00 0.00 0.00 
107/6/15 0 0 0.00 0.00 0.00 
Øw 47 302.46 8.54 302.40 0.06 

]Ͷ/ȃ͙ɷĶ̙³QŅ「�Ưǌ�ʅͳƋƈ6ơ�ɾȀƋƈ˪Ｉ�Ȍ6ŀßƋƈ˪Ｉ(Kg)�ɯƢͅ˪Ｉ(Kg)ÀƢͅ˪Ｉ(Kg)
 
 
 
 
 
 
͙ 6-3-4�107Ł 6Ǌ 16Ư̙ 6Ǌ 30ƯȌƯȸȐƋƈūȝ 

6�)AO�*g���Ç:2.87±3.40 6�)AO�O�*g��Øy:8.02 Kg 
�¢ «����Ç º���Øy O�*g��Øy ��×�®Øy ���®Øy 

107/6/16 0 0 0.00 0.00 0.00 
107/6/17 3 23 12.67 22.80 0.00 
107/6/18 0 0 0.00 0.00 0.00 
107/6/19 0 0 0.00 0.00 0.00 
107/6/20 0 0 0.00 0.00 0.00 
107/6/21 0 0 0.00 0.00 0.00 
107/6/22 3 32 18.00 32.40 0.00 
107/6/23 5 66 22.00 66.00 0.00 
107/6/24 6 59 16.50 59.40 0.00 
107/6/25 9 80 14.78 79.80 0.00 
107/6/26 10 85 14.20 85.20 0.00 
107/6/27 3 25 13.67 24.60 0.00 
107/6/28 4 20 8.50 20.40 0.00 
107/6/29 0 0 0.00 0.00 0.00 
107/6/30 0 0 0.00 0.00 0.00 
Øw 43 390.60 8.02 390.60 0.00 

]Ͷ/ȃ͙ɷĶ̙³QŅ「�Ưǌ�ʅͳƋƈ6ơ�ɾȀƋƈ˪Ｉ�Ȍ6ŀßƋƈ˪Ｉ(Kg)�ɯƢͅ˪Ｉ(Kg)ÀƢͅ˪Ｉ(Kg)
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͙ 6-3-5�107Ł 7Ǌ 1Ư̙ 7Ǌ 10ƯȌƯȸȐƋƈūȝ 
7��AO�*g���Ç:3.70±4.19 7��AO�O�*g��Øy:6.69 Kg 

�¢ «����Ç º���Øy O�*g��Øy ��×�®Øy ���®Øy 
107/7/1 0 0 0.00 0.00 0.00 
107/7/2 0 0 0.00 0.00 0.00 
107/7/3 0 0 0.00 0.00 0.00 
107/7/4 0 0 0.00 0.00 0.00 
107/7/5 0 0 0.00 0.00 0.00 
107/7/6 5 21 7.00 21.00 0.00 
107/7/7 8 97.2 20.25 97.20 0.00 
107/7/8 11 111.6 16.91 111.60 0.00 
107/7/9 7 60 14.29 60.00 0.00 

107/7/10 6 30.6 8.50 30.60 0.00 
107/7/1 0 0 0.00 0.00 0.00 
107/7/2 0 0 0.00 0.00 0.00 
107/7/3 0 0 0.00 0.00 0.00 
107/7/4 0 0 0.00 0.00 0.00 
107/7/5 0 0 0.00 0.00 0.00 
Øw 37 320.40 6.69 320.40 0.00 

]Ͷ/ȃ͙ɷĶ̙³QŅ「�Ưǌ�ʅͳƋƈ6ơ�ɾȀƋƈ˪Ｉ�Ȍ6ŀßƋƈ˪Ｉ(Kg)�ɯƢͅ˪Ｉ(Kg)ÀƢͅ˪Ｉ(Kg)
 
 
 
 
 
 
͙ 6-3-6�ȈŁȸȐƋƈͳϝ 

>�(-�) ��Ø�Ç 
(�C) 

*g���Ç

(�) 
��Øy 

(Kg) 
O�O�*g��Øy 

(Kg/�/�) 
100 1203 10.6±10.9 8071.3 5.10  b 
101 1202 10.5±12.8 6820.0 3.82  a 
102 920 9.9±11.0 5495.6 4.29  a 
103 861 9.3±9.3 8709.5 7.58  c 
104 876 9.6±8.1 10967.1 10.98 d 
105 687 7.4±8.4 6215.7 6.80  e 
106 502 6.3±5.9 5496.9 8.40  c 
107 253 4.4±4.0 2144.5 5.92  b 
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͙ 6-3-7�106-107ŁȨ͉ďϗͿǙΎŇªＩϗ˗ǘ 

Ûo(�/m2) Ò��Å ä=�Å ��Å 
106> 12� 94.7 18.7 42.7 
107> 2� 132.0 16.0 23.3 
107> 4� 137.3 32.0 63.3 
107> 5� 104.0 46.7 31.3 
107> 6� 70.0 46.0 40.7 
107> 7� 44.0 30.0 34.0 
107> 9� 42.0 22.7 30.7 
106> 12� 94.7 18.7 42.7 
107> 2� 132.0 16.0 23.3 

*gÛo(�/m2) 89.14±38.81 30.29±12.35 38.00±12.91 
*gy²(g) 1.42±0.11 0.95±0.16 0.83±0.15 

 
 

͙ 6-3-8�106-107ŁμȘÖēnØгЇɪЬTΉ�ņΚďϗͿǙ˗ǘ 

�´ 
pH OPR ��(µm) BÐÍ(mg/g) � ¥(mg/g) 

� ) � ) � ) � ) � ) 
106> 12� 7.6 7.5 253.7 243.0 3.01 3.43 34.3 31.2 24.3 14.4 
107> 2� 7.3 7.2 118.3 101.3 3.02 3.45 29.2 30.2 19.5 19.2 
107> 4� 6.8 6.6 54.7 191.7 2.97 3.45 27.9 27.5 18.3 19.9 
107> 5� 6.9 6.8 222.3 203.3 2.99 3.45 29.3 29.1 9.9 11.5 
107> 6� 6.8 7.0 200.7 203.3 3.11 3.38 32.5 48.4 12.1 8.3 
107> 7� 6.9 7.4 228.7 103.0 2.93 3.42 18.8 24.7 11.3 12.7 
107> 9� 7.3 7.1 159.7 219.3 3.02 3.44 30.8 40.1 12.8 13.9 
*g 7.10 7.08 176.86 180.71 3.01 3.43 28.99 33.01 15.43 14.24 
É¸�~ 0.30 0.32 70.55 56.06 0.05 0.03 4.99 8.29 5.31 4.10 
T-testB~�   * * * 
 

 

͙ 6-3-9�106-107ŁμȘÖēnØгЇɪЬTΉ�Ȩ͉ʦɗʬΎŇ̛Ｉϗ t-test˚ͮ|Ǖ 

�  Ûo(�/m2) y²(g) 
�  106> 107> 107> 106> 
Ò��Å 95.92±24.79 89.14±38.81 1.42±0.11 1.28±0.38 
ä=�Å 30.96±14.18 30.29±12.35 0.95±0.16 0.97±0.25 
��Å 135.10±45.20* 38.00±12.91* 0.83±0.15 0.80±0.26 

*/106Łª 107Ł t-testǋИ̱ķɽ˽ 
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Ú 6-3-1�107Ł 5Ǌ 15Ư̙ 5Ǌ 31ƯȌƯȸȐƋƈ˪ＩÀƋƈ6ơΝ�Ú 

 

 

 

Ú 6-3-2�107Ł 6Ǌ 1Ư̙ 15ƯȌƯȸȐƋƈ˪ＩÀƋƈ6ơΝ�Ú 
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Ú 6-3-3�107Ł 6Ǌ 16Ư̙ 30ƯȌƯȸȐƋƈ˪ＩÀƋƈ6ơΝ�Ú 

 
 
 
 

 
Ú 6-3-4�107Ł 7Ǌ 1Ư̙ 7Ǌ 10ƯȌƯȸȐƋƈ˪ＩÀƋƈ6ơΝ�Ú 
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Ú 6-3-5�106Ł̙ 107ŁďϗͿǙΎŇ̛ƋƈɯƢͅŀßＩϗ%΋� 

 

 

Ú 6-3-6�106-107ŁɯƢͅȋ七ªƈɝơ%΋� 
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Ú 6-3-7�μȘÖēnØ 106-107ŁɯƢ̆ͅȷŇƄơ 

 

 
Ú 6-3-8�μȘÖēnØȈȀͿǙɯƢͅСＩªΎŇ%΋� 
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Ú 6-3-9�μȘÖēnØȈŁɯƢͅСＩªΎŇ%΋�(abª ABC|�「ΎŇªＩϗ%
LSD|˖ūŖ(p<0.05)) 

 

 

Ú 6-3-10�μȘÖēnØȈŁɯƢͅ�¶�ãСＩªΎŇ%΋� 
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Ú 6-3-11�μȘÖēnØȈŁȋ七ʈ|ȍ΋� 

 
 

 
Ú 6-3-12�μȘÖēnØɯƢͅ 100Ł̙ 107Ł̆ȷŇƄơ%΋� 
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Ú 6-3-13�μȘÖēnØɯƢͅȈŁ̆ȷŇƄơ%΋� 
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���ʚʱκŇ 
ȐÖ 106Ł̛ȐÖ 107ŁЏǌκŇɲǤÚ 

 Ǌ@ 

ĵJЍʐ 

ȐÖ 106Ł ȐÖ 107Ł 
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ÿͲÍF%¶ŭ�Zµɦ%κŇͿƠ	 

 



¡�¹��(��
h。1�。!¹�yvÔ8�ÚËs 

 

 

102 




�"v�F�2 

 
103 

m��"͢¨˼Ǆʐ 

Abbott, R.T. & S. P. Dance. (1986) Compendium of seashells. Odyssey Publ. Hong Kong.  
Allen, G.R. & R. Steene. (1998) Indo-Pacific coral reef field guide. Tropical Reef Research. pp378. 
Defeo(1996a) Experimental management of an exploited sandy beach bivalve population. Rev Chil 

Hist Nat 69:05-614. 
Defeo(1996b) Recruitment variability in sandy beach macroinfauna: much to learn yet. Rev Chil 

Hist Nat 69:615-630.  
Gosliner, T.M., D.W. Behrens & G.C. Williams. (1996) Coral reef animals of the Indo-Pacific: 

animal life from Africa to Hawaii exclusive of the vertebrates. Sea Challengers. pp314.  
Habe, T. (1977) Systematics of Mollusca in Japan: Bivalvia and Scaphopoda. Hokuryukan, Co.  

Ltd. Tokyo. 
Habe, T. (1989) Colored illustrations of the shells of Japan, vol. 2. Hoikusha. Osaka. Japan. 
Habe, T. & K. lto. (1991) Shells of the world in color, vol. 1: the northern pacific. Hoikusha. Osaka. 

Japan. 
Habe, T. & S. Kosuge. (1991) Shells of the world in color, vol. 2: The tropical Pacific. Hoikusha. 

Osaka. Japan.  
Hadfield, M.G. (1976) Molluscs associated with living tropical corals. Micronesica. 12:133-148. 
Kira, T. (1989) Colored illustrations of the shells of Japan, vol. 1. Hoikusha. Osaka. Japan. 
Li, J.J., D.L. Rahayu & P.K.L. Ng. (2018) Identity of the tree-spider crab, Parasesarma leptosoma 

(Hilgendorf, 1869 (Decapoda: Brachyura: Sesarmidae), with descriptions of seven new species 
from the Western Pacific. Zootaxa. 4482(3): 451-490. 

Nielsen, L.A., D.L. Johnson & S.S. Lampton. (1992) Fisheries techniques. American fisheries 
society. Bethesfa. Maryland. pp 468. 

Nishimura, S. (1992) Guide to seashore animal of Japan with color picture and keys Vol(I,II). 
Hoikusha Publishing Co., Ltd. 

Okutani, T. (2000) Marine mollusks in Japan. Tokai University Press. Tokyo. Japan. 
Okutani, T. (2017) Marine mollusks in Japan-second edition. Tokai University Press. Tokyo. 

Japan. 
Shaw, S.P. & C.G. Fredine. (1956) Wetlands of the United States: their extent and their value to 

waterfowl and other wildlife. 
Shih H.T, B.K.K Chan, S.J Teng & K.J.H Wong (2016) Crustacean fauna of Taiwan: brachyuran 

crabs. Volume II.�Ocypodoidea. National Chung Hsing University Press, Taiwan. 
Springsteen, F.J. & P.M. Leobrera. (1986) Shells of the Philippines. Carfel Seashell Museum. 

Manila. Philippines. 
World Register of Marine Species: WoRMS (http://www.marinespecies.org/) 
μɅɗʬ·ϝ (http://taibnet.sinica.edu.tw/) 



¡�¹��(��
h。1�。!¹�yvÔ8�ÚËs 

 

 

104 

μɅΐЗΖƤŉ (http://shell.sinica.edu.tw/) 
jƚω (2009) μȘÖēnØͮɼ	  
jƚω (2010) ÖēnØɳɗñǷũÞɦΖͯˋ˚ΖƤŉŎ˴ͮɼ�2�	 
jƚω (2016a) �̄ЭɶȿÞ(Öēˑ)-T̈�ɵͮɼ(̦ǡ)	 
jƚω (2016b) Ò̦ȿÞ(Öϴˑ)-T̈�ɵͮɼ(̦ǡ)	 
jƚω (2016c) ǆƢȴ­ȿÞ(Öϴˑ)-T̈�ɵͮɼ(̦ǡ)	 
jƚω (2016d) ЭȔȴ­ȿÞ(Öēˑ)-T̈�ɵͮɼ(̦ǡ)	 
ɠ�� (2012) Ǝ�ʝTгЇɪЬЙȱ%ɳůКȉęПͮɼ	μȘÖēnØÿͲʚʱç½	 
μȘÖēnØʿɦ̾ (2013) ͔͋ĝΐ-μȘ͔͋͏ΐЗÚＶ	 
ǐǱʤ (2002) μɅΙ͔ūç	óǸxɓʣ	 
»Ď。 (2013) 、ϧľΐЗΖȱƋƈªɯƢͅƮ˷ɳɗĈ-=μȘÖēnØʉʚʱ「O	ТϹ
ϓĈóĈɳɗϓĈǁɯëɳɗĈʚʱŶʛï΁Ƣ	 

ǖł� (2011) μȘÖēnØª¾ˣÞ�Ｉ͢ɳɗЗ˷|ļªȨĴȿÞț­ɳůˋ΋σ	μ
ȘÖēnØʿɦ̾ʚʱç½	  

ǖƟƼ (2009) μɅ͡�ω�̄ȴ­ȚȣɯƢͅƮ˷ơϗ|ļ̛ɯëÔĂϩS%ʚʱ	Öʵ
μɅóĈ, μ�Ļ	 

；ψƢ�аóО (2014) ІWЫŇtĆˀϦƙȸȐκiгЇɪЬɳůTΉ�Ƌƈ˛ɁΐЗʎ
Ȯͮɼ	μȘÖēnØʿɦ̾ʚʱç½	 

；ψƢ�аóО (2015) ІWЫŇtĆˀϦƙȸȐκiгЇɪ�ɳůTΉ �Ƌƈ˛Ɂΐ�ʎ
Ȯͮɼ(104)	μȘÖēnØʿɦ̾ʚʱç½	 

ƭ˹Ť (1995) Ɓ、͔	ÖʵȨȢɳɗ ɗМ	 
Ŀ1Є (2007) ΐЗìКȉĈ	!Öάǭxɓʣ	!Ö�4	 
ϊ̈? (2012) μȘÖēnØØ�ȔΡΖȱ�ɵáůͿǙªͷB	μȘÖēnØʿɦ̾ÿͲ

ʚʱç½	 
аóО�；ψƢ (2016) μȘÖēnØгЇɪЬɳůTΉ�˛ɁΐЗʎȮͮɼ(105)	μȘÖ
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ēnØʿɦ̾ʚʱç½	μ�Ļ	 
΃ĝǧ�；ψƢ (2012) ǆƢȴ­гЇɪЬɳůTΉ�¦ǋȸƓ͗「ʎȮͮɼ	μȘÖēn

Øʿɦ̾ʚʱç½	 
΃ĝǧ�；ψƢ (2013) ǆƢȴ­гЇɪЬɳůTΉ�¦ǋȸƓ͗「ʎȮͮɼ	μȘÖēn

Øʿɦ̾ʚʱç½	 
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ϫϝ 1 ƋϻĵJ【̛ɳɗ【 

  
ņǨɳɗďϗǠƋϻ ΤņΚóЇʯƾǙ 

  
ˆrϯϪʹ˴ ÜîʵƫǚñȎЗƋϻ 

  
ȔΚȮϗ òϧɯƢͅͿǙ 
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˂ˠņǨɳɗƾǙ ŸżˠņǨɳɗƾǙ 

  
CG4Ƿдʙ˧!¡ȷɖ͖ȋ SC3ǷдĴ：ŋǥɗæʯ 

  
SC3ǷдͿǙƆx´ʬé̔͛ μɅƩͳϝıȨ̈́͊ Melanochlamys sp. 
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Ŝʝͻʬȋ̪ͅ Mytilopsis sp. b�ɗʬ%�ˈː͇͏ 

  
ɯƢͅ ̨Аʙʟ 

 

 

=ɐ͗ƫŏʨ�%-Ǘΐ一ʔͅGaleomma sp. Ŝʝͻʬȋ̪ͅ Mytilidae spp. 
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SC2Ƿд%Ȩ̦/ΐgȏÌЭ̦ ΐgȏÌЭ̦ 

  
YS2Ƿдțν!öóϗ%Dȋ̪ͅ Dȋ̪ͅ 

  
b�ɗʬϽиƗʒŸ͔ b�ɗʬĤáĤʒŸ͔ 
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ϫϝ 2ȌƯȸȐƋƈͳϝ͙ 
�¢ «����Ç º���Øy(kg) O�*g��Øy(kg) ��×�®Øy(kg) ���®Øy(kg) 

107/5/15 7 36 5.14 21.60 0.00 
107/5/16 4 58 14.50 34.80 0.00 
107/5/17 10 104 10.40 62.40 0.00 
107/5/18 5 39 7.80 23.40 0.00 
107/5/19 5 42 8.40 25.20 0.00 
107/5/20 6 96 16.00 57.60 0.00 
107/5/21 6 113 18.83 55.20 12.60 
107/5/22 18 287 15.94 172.20 0.00 
107/5/23 9 171 19.00 102.60 0.00 
107/5/24 12 216 18.00 129.60 0.01 
107/5/25 11 162 14.73 97.20 0.00 
107/5/26 5 116 23.20 69.60 0.00 
107/5/27 10 180 18.00 108.00 0.00 
107/5/28 5 95 19.00 57.00 0.00 
107/5/29 6 91 15.17 54.60 0.00 
107/5/30 5 54 10.80 32.40 0.00 
107/5/31 2 25 12.50 15.00 0.00 
107/6/1 0 0 0.00 0.00 0.00 
107/6/2 0 0 0.00 0.00 0.00 
107/6/3 0 0 0.00 0.00 0.00 
107/6/4 1 20 20.00 12.00 0.00 
107/6/5 5 37 7.42 22.20 0.06 
107/6/6 6 46 7.67 27.60 0.00 
107/6/7 4 77 19.25 46.20 0.00 
107/6/8 6 75 12.50 45.00 0.00 
107/6/9 6 81 13.50 48.60 0.00 

107/6/10 8 0 0.00 0.00 0.00 
107/6/11 4 29 7.25 17.40 0.00 
107/6/12 4 70 17.50 42.00 0.00 
107/6/13 3 69 23.00 41.40 0.00 
107/6/14 0 0 0.00 0.00 0.00 
107/6/15 0 0 0.00 0.00 0.00 
107/6/16 0 0 0.00 0.00 0.00 
107/6/17 3 38 12.67 22.80 0.00 
107/6/18 0 0 0.00 0.00 0.00 
107/6/19 0 0 0.00 0.00 0.00 
107/6/20 0 0 0.00 0.00 0.00 
107/6/21 0 0 0.00 0.00 0.00 
107/6/22 3 54 18.00 32.40 0.00 
107/6/23 5 110 22.00 66.00 0.00 
107/6/24 6 99 16.50 59.40 0.00 
107/6/25 9 133 14.78 79.80 0.00 
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�¢ «����Ç º���Øy(kg) O�*g��Øy(kg) ��×�®Øy(kg) ���®Øy(kg) 
107/6/26 10 142 14.20 85.20 0.00 
107/6/27 3 41 13.67 24.60 0.00 
107/6/28 4 34 8.50 20.40 0.00 
107/6/29 0 0 0.00 0.00 0.00 
107/6/30 0 0 0.00 0.00 0.00 
107/7/1 0 0 0.00 0.00 0.00 
107/7/2 0 0 0.00 0.00 0.00 
107/7/3 0 0 0.00 0.00 0.00 
107/7/4 0 0 0.00 0.00 0.00 
107/7/5 0 0 0.00 0.00 0.00 
107/7/6 5 35 7.00 21.00 0.00 
107/7/7 8 162 20.25 97.20 0.00 
107/7/8 11 186 16.91 111.60 0.00 
107/7/9 7 100 14.29 60.00 0.00 

107/7/10 6 51 8.50 30.60 0.00 
106/05/15 4 38 9.38 37.50 0.00 
106/05/16 9 65 7.20 64.80 0.00 
106/05/17 15 144 9.60 144.00 0.00 
106/05/18 21 157 7.49 157.20 0.30 
106/05/19 21 158 7.50 157.20 0.00 
106/05/20 13 147 11.31 147.00 0.00 
106/05/21 24 242 10.06 241.50 0.00 
106/05/22 16 157 9.79 156.60 0.00 
106/05/23 9 72 8.00 72.00 0.00 
106/05/24 10 71 7.14 71.40 0.00 
106/05/25 10 71 7.08 70.80 0.00 
106/05/26 5 59 11.88 59.40 0.00 
106/05/27 2 24 12.00 24.00 0.00 
106/05/28 0 0 0.00 0.00 0.00 
106/05/29 0 0 0.00 0.00 0.00 
106/05/30 0 0 0.00 0.00 0.00 
106/05/31 0 0 0.00 0.00 0.00 
106/06/01 1 11 10.80 10.80 0.00 
106/06/02 3 26 8.80 26.40 0.00 
106/06/03 6 63 10.50 63.00 0.00 
106/06/04 5 40 7.92 39.60 0.00 
106/06/05 7 81 11.57 81.00 0.00 
106/06/06 14 150 10.71 150.00 0.00 
106/06/07 17 169 9.92 168.60 0.00 
106/06/08 15 185 12.36 185.40 0.00 
106/06/09 10 113 11.28 112.80 0.00 
106/06/10 10 63 6.30 63.00 0.00 
106/06/11 6 57 9.50 57.00 0.00 
106/06/12 6 49 8.10 48.60 0.00 
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�¢ «����Ç º���Øy(kg) O�*g��Øy(kg) ��×�®Øy(kg) ���®Øy(kg) 
106/06/13 0 0 0.00 0.00 0.00 
106/06/14 0 0 0.00 0.00 0.00 
106/06/15 2 33 16.50 33.00 0.00 
106/06/16 4 27 6.75 27.00 0.00 
106/06/17 0 0 0.00 0.00 0.00 
106/06/18 0 0 0.00 0.00 0.00 
106/06/19 7 211 30.09 210.60 0.00 
106/06/20 16 317 19.84 317.40 0.00 
106/06/21 15 143 9.52 142.80 0.00 
106/06/22 14 176 12.56 175.80 0.00 
106/06/23 10 117 11.70 117.00 0.00 
106/06/24 4 65 16.20 64.80 0.00 
106/06/25 1 15 15.00 15.00 0.00 
106/06/26 0 0 0.00 0.00 0.00 
106/06/27 0 0 0.00 0.00 0.00 
106/06/28 0 0 0.00 0.00 0.00 
106/06/29 1 0 0.00 0.00 0.00 
106/06/30 4 56 13.95 55.80 0.00 
106/07/01 8 107 13.43 107.40 0.00 
106/07/02 8 128 15.98 127.80 0.00 
106/07/03 7 74 10.54 73.80 0.00 
106/07/04 13 139 10.66 138.60 0.00 
106/07/05 9 140 15.53 139.80 0.00 
106/07/06 7 77 10.97 76.80 0.00 
106/07/07 4 57 14.25 57.00 0.00 
106/07/08 7 83.40 11.91 83.40 0.00 
106/07/09 6 68 11.40 68.40 0.00 
106/07/10 0 0 0.00 0.00 0.00 
106/07/11 0 0 0.00 0.00 0.00 
106/07/12 2 17 8.40 16.80 0.00 
106/07/13 16 41 2.59 41.40 0.00 
106/07/14 5 61 12.12 60.60 0.00 
106/07/15 5 56 11.28 56.40 0.00 
106/07/16 8 80 10.05 80.40 0.00 
106/07/17 9 111 12.33 111.00 0.00 
106/07/18 6 85 14.20 85.20 0.00 
106/07/19 7 113 16.11 112.80 0.00 
106/07/20 12 159 13.25 159.00 0.00 
106/07/21 7 104 14.83 103.80 0.00 
106/07/22 8 102 12.75 102.00 0.00 
106/07/23 7 94 13.37 93.60 0.00 
106/07/24 4 32 7.95 31.80 0.00 
106/07/25 0 0 0.00 0.00 0.00 
106/07/26 0 0 0.00 0.00 0.00 
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�¢ «����Ç º���Øy(kg) O�*g��Øy(kg) ��×�®Øy(kg) ���®Øy(kg) 
106/07/27 0 0 0.00 0.00 0.00 
106/07/28 0 0 0.00 0.00 0.00 
106/07/29 0 0 0.00 0.00 0.00 
106/07/30 0 0 0.00 0.00 0.00 
106/07/31 0 0 0.00 0.00 0.00 
105/5/15 23 182 7.92 181.50 0.60 
105/5/16 24 283 11.80 283.20 0.00 
105/5/17 36 402 11.18 402.30 0.00 
105/5/18 40 440 10.99 439.50 0.00 
105/5/19 36 301 8.35 300.60 0.00 
105/5/20 17 131 7.73 131.40 0.00 
105/5/21 5 48 9.60 48.00 0.00 
105/5/22 6 31 5.10 30.60 0.00 
105/5/23 3 19 6.20 18.60 0.00 
105/5/24 4 10 2.40 9.60 0.00 
105/5/25 3 10 3.40 10.20 0.00 
105/5/26 3 21 7.00 21.00 0.00 
105/5/27 7 26 3.77 26.40 0.00 
105/5/28 10 77 7.65 76.50 0.00 
105/5/29 22 191 8.67 190.80 0.00 
105/5/30 22 181 8.21 180.60 0.00 
105/5/31 14 127 9.09 127.20 0.00 
105/6/1 13 113 8.68 112.80 0.00 
105/6/2 20 174 8.70 174.00 0.00 
105/6/3 11 94 8.56 94.20 0.00 
105/6/4 9 84 9.33 84.00 0.00 
105/6/5 2 31 15.30 30.60 0.00 
105/6/6 0 0 0.00 0.00 0.00 
105/6/7 0 0 0.00 0.00 0.00 
105/6/8 1 1 0.60 0.60 0.00 
105/6/9 0 0 0.00 0.00 0.00 

105/6/10 0 0 0.00 0.00 0.00 
105/6/11 0 0 0.00 0.00 0.00 
105/6/12 2 11 5.40 10.80 0.00 
105/6/13 1 0 0.00 0.00 0.00 
105/6/14 5 37 7.32 36.60 0.00 
105/6/15 12 115 9.55 114.60 0.00 
105/6/16 16 145 9.04 144.60 0.00 
105/6/17 18 169 9.37 168.60 0.00 
105/6/18 22 172 7.83 172.20 0.00 
105/6/19 18 134 7.47 134.40 0.00 
105/6/20 12 83 6.90 82.80 0.00 
105/6/21 4 22 5.55 22.20 0.00 
105/6/22 1 2 1.80 1.80 0.00 
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�¢ «����Ç º���Øy(kg) O�*g��Øy(kg) ��×�®Øy(kg) ���®Øy(kg) 
105/6/23 2 14 6.90 13.80 0.00 
105/6/24 1 8 8.40 8.40 0.00 
105/6/25 4 59 14.85 59.40 0.00 
105/6/26 8 98 12.26 98.10 0.00 
105/6/27 11 66 6.00 66.00 0.00 
105/6/28 6 56 9.40 56.40 0.00 
105/6/29 6 59 9.80 58.80 0.00 
105/6/30 9 85 9.47 85.20 0.00 
105/7/1 6 37 6.10 36.60 0.00 
105/7/2 7 48 6.86 48.00 0.00 
105/7/3 2 11 5.25 10.50 0.00 
105/7/4 2 19 9.30 18.60 0.00 
105/7/5 0 0 0.00 0.00 0.00 
105/7/6 0 0 0.00 0.00 0.00 
105/7/7 0 0 0.00 0.00 0.00 
105/7/8 0 0 0.00 0.00 0.00 
105/7/9 0 0 0.00 0.00 0.00 

105/7/10 0 0 0.00 0.00 0.00 
105/7/11 0 0 0.00 0.00 0.00 
105/7/12 0 0 0.00 0.00 0.00 
105/7/13 2 20 10.20 20.40 0.00 
105/7/14 7 66 9.43 66.00 0.00 
105/7/15 8 65 8.18 65.40 0.00 
105/7/16 8 53 6.60 52.80 0.00 
105/7/17 6 41 0.00 41.40 0.00 
105/7/18 5 26 5.16 25.80 0.00 
105/7/19 2 13 6.60 13.20 0.00 
105/7/20 3 14 0.00 13.80 0.00 
105/7/21 2 13 6.60 13.20 0.00 
105/7/22 1 12 12.00 12.00 0.00 
105/7/23 1 15 15.00 15.00 0.00 
105/7/24 2 26 12.90 25.80 0.00 
105/7/25 2 22 11.10 22.20 0.00 
105/7/26 7 64 9.09 63.60 2.10 
105/7/27 11 100 9.05 99.60 0.00 
105/7/28 8 156 19.50 156.00 0.00 
105/7/29 7 76 10.80 75.60 0.00 
105/7/30 11 122 11.07 121.80 0.00 
105/7/31 10 92 9.24 92.40 0.00 
105/8/1 9 74 8.20 73.80 0.00 
105/8/2 0 0 0.00 0.00 0.00 
105/8/3 2 22 10.80 21.60 0.00 
105/8/4 0 0 0.00 0.00 0.00 
105/8/5 0 0 0.00 0.00 0.00 
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�¢ «����Ç º���Øy(kg) O�*g��Øy(kg) ��×�®Øy(kg) ���®Øy(kg) 
105/8/6 0 0 0.00 0.00 0.00 
105/8/7 6 47 7.80 46.80 0.00 
105/8/8 4 31 7.65 30.60 0.00 
105/8/9 5 49 9.84 49.20 0.00 

105/8/10 11 138 12.55 138.00 0.00 
105/8/11 8 100 12.45 99.60 0.00 
105/8/12 7 82 11.66 81.60 0.00 
105/8/13 7 79 11.31 79.20 0.00 
105/8/14 19 174 9.16 174.00 0.00 
105/8/15 0 0 0.00 0.00 0.00 
104/5/15 18 128 7.10 124.10 3.67 
104/5/16 24 214 8.92 210.96 3.00 
104/5/17 16 184 11.51 184.16 0.00 
104/5/18 13 122 9.42 122.46 0.00 
104/5/19 16 137 8.59 137.40 0.00 
104/5/20 16 137 8.55 136.80 0.00 
104/5/21 3 24 8.00 24.00 0.00 
104/5/22 2 2 1.20 2.40 0.00 
104/5/23 7 40 5.71 38.16 1.80 
104/5/24 3 10 3.20 9.60 0.00 
104/5/25 10 67 6.66 66.60 0.00 
104/5/26 17 181 10.66 180.30 0.90 
104/5/27 32 436 13.63 436.20 0.00 
104/5/28 22 230 10.47 230.40 0.00 
104/5/29 26 364 13.98 360.60 3.00 
104/5/30 22 241 10.96 241.20 0.00 
104/5/31 23 319 13.88 319.20 0.00 
104/6/1 22 279 12.68 279.00 0.00 
104/6/2 13 152 11.68 151.80 0.00 
104/6/3 9 88 9.73 87.60 0.00 
104/6/4 5 58 11.64 58.20 0.00 
104/6/5 6 74 12.30 73.80 0.00 
104/6/6 9 84 9.34 84.04 0.00 
104/6/7 4 56 14.12 56.46 0.00 
104/6/8 11 142 12.87 141.60 0.00 
104/6/9 21 279 13.29 279.08 0.00 

104/6/10 25 299 11.95 297.60 1.20 
104/6/11 19 262 13.80 259.20 3.00 
104/6/12 22 275 12.50 272.10 3.00 
104/6/13 14 206 14.74 206.40 0.00 
104/6/14 19 273 14.37 273.00 0.00 
104/6/15 28 307 10.95 306.60 0.00 
104/6/16 12 189 15.75 189.00 0.00 
104/6/17 7 101 14.49 101.40 0.00 
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�¢ «����Ç º���Øy(kg) O�*g��Øy(kg) ��×�®Øy(kg) ���®Øy(kg) 
104/6/18 5 77 15.36 76.80 0.00 
104/6/19 1 12 12.00 12.00 0.00 
104/6/20 1 21 21.00 21.00 0.00 
104/6/21 4 62 15.60 62.40 0.00 
104/6/22 11 178 16.20 178.20 0.00 
104/6/23 4 39 9.75 39.00 0.00 
104/6/24 4 75 18.75 75.00 0.00 
104/6/25 12 196 16.30 195.60 0.00 
104/6/26 6 112 18.60 111.60 0.00 
104/6/27 17 320 18.85 317.40 3.00 
104/6/28 12 164 13.65 163.80 0.00 
104/6/29 10 108 10.80 108.00 0.00 
104/6/30 7 94 13.46 94.20 0.00 
104/7/1 3 69 23.00 69.00 0.00 
104/7/2 3 48 16.00 48.00 0.00 
104/7/3 2 41 20.70 41.40 0.00 
104/7/4 4 72 18.00 72.00 0.00 
104/7/5 6 70 11.60 69.60 0.00 
104/7/6 5 64 12.84 64.20 0.00 
104/7/7 0 0 0.00 0.00 0.00 
104/7/8 0 0 0.00 0.00 0.00 
104/7/9 0 0 0.00 0.00 0.00 

104/7/10 0 0 0.00 0.00 0.00 
104/7/11 0 0 0.00 0.00 0.00 
104/7/12 6 121 20.20 121.20 0.00 
104/7/13 16 214 13.39 214.20 0.00 
104/7/14 9 106 11.80 106.20 0.00 
104/7/15 5 61 12.24 61.20 0.00 
104/7/16 6 43 7.10 42.60 0.00 
104/7/17 0 0 0.00 0.00 0.00 
104/7/18 1 0 0.04 0.04 0.00 
104/7/19 1 4 3.60 3.60 0.00 
104/7/20 0 0 0.00 0.00 0.00 
104/7/21 1 3 3.00 3.00 0.00 
104/7/22 2 18 9.00 18.00 0.00 
104/7/23 11 186 16.91 186.00 0.00 
104/7/24 17 316 18.60 316.20 0.00 
104/7/25 20 360 18.00 360.00 0.00 
104/7/26 21 333 15.87 333.30 0.00 
104/7/27 20 252 12.60 252.00 0.00 
104/7/28 18 172 9.57 172.20 0.00 
104/7/29 16 179 11.21 179.40 0.00 
104/7/30 11 98 8.89 97.80 0.00 
104/7/31 6 60 10.00 60.00 0.00 
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�¢ «����Ç º���Øy(kg) O�*g��Øy(kg) ��×�®Øy(kg) ���®Øy(kg) 
104/8/1 2 11 5.40 10.80 0.00 
104/8/2 3 53 17.60 52.80 0.00 
104/8/3 1 25 25.20 25.20 0.00 
104/8/4 9 120 13.33 120 0.00 
104/8/5 8 82 10.20 81.60 0.00 
104/8/6 8 103 12.90 103.20 0.00 
104/8/7 0 0 0.00 0.00 0.00 
104/8/8 0 0 0.00 0.00 0.00 
104/8/9 0 0 0.00 0.00 0.00 

104/8/10 3 31 10.20 30.60 0.00 
104/8/11 14 152 10.89 152.40 0.00 
104/8/12 7 70 9.94 69.60 0.00 
104/8/13 1 11 10.80 10.80 0.00 
Øw 2318 26252 8.91 24785.96 38.24 
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ϫϝ 3 ǌ!ǉΈŭͤÓͣ 
ⅤǙŭͤ ŭͤÓͣ 
��΃̸̷ÿÂ �  
1. ɯƢͅƮ˷ɳȉɳɗĈЂͫ͢Ǖ��Ƃɳȉ－ǌ�
ǈĤų】СϤ(Ŵ七ǌ)�͞c˷iȫƺϧªɳȤ²
Ϥʘ(lifespan)	ç½!ĢȃͫǕІĿ�Ξ�ʵ΁�
Ȃʝ�Ĩq P.59ʺ-ȊŶίɳȉƮ˷Ŷ¬Ƌƈí�
ªŃΐ͞cɥΏʉʵ΁ǋͼ�ЎUȂ	 

ɯƢͅɳȉɳɗĈʼʒϩΖƤğƬǌ
ǎç½!͞��p.59%ʻͼğƬǌǎç
½!UƘ 

2. ɯƢ̆ͅȷŇƄơªΎŇȈŁ΋�ƵИ�Ϭ�ηų
�Ϭ¦Ô�ç½Ђ�ŔͰ΁� ŎΈǍNì�ȧȯ
̽ΎŇ�ņΚˇş˖ų�ȸȐƋƈϗ�ƋžóĤ΋
��ȔΚ�ɘ�ƹőΜΐЗʂ̩%˖ų̛ΎŇ%Ϳ
Ǚʚʱ	 

�Ϭ¦ÔğƬǌǎç½!ƑϻƠµǃ
ñͿǙ˗ǘŞκ�Ȅκ͗Ͱ΁	 

3. ͮɼç½!�ŲƐPɯƢͅʉǨÞЂȖ�ϑµqɳ
ȉɳɗĈʉͫǕ�ƐP͹Ζȱ%˛ɏʿɦʽɻ	 

ğƬǌǎç½!ƠµŶǋͿǙΖƤŞ
ƐP˛ɏʿɦʽɻ	 

4. ç½!ȌĆͿǙŲ�ί
Ǌ��	 ğƬǌǎç½!͞�	 
5. ʐ�ƋǷʶʊÝ、ϧľ�EǃŌʉǨÞFƬΦȪȔ
ã�Oü�̄Эɶ�ǆƢȴ­�Ò̦ªЭȔȴ­ʼ�
ǍNŲͥ�ì�）0�ã%ͿǙƋǷ	 

ǏǡͿǙ=、ϧľɳɗ「Ｉť�ΦȪȔ
ã%ͿǙğ̛ʿ̾Ͱ΁� ŎΈͥ�Ƭ
Ş˱%ͿǙǡ	 

-��ЅǯÿÂ �  
1. ТŇ̇ďǏǡ%ä͗ųǘ,Ϯčų� 2Ć%ɥÞͿǙ
ð�3Ơɦ�6 ʚʱ�κ͗ĢŲ|Ǖ�ʐ�ųǘΎ
ʛ�ЏǌŞ 2Ćυǋǃñųǘ	  

Ů΃ÿÂ̇ď	 

2. ɗʬͿǙųǘɳɗñǷũΦЏǌʉТ��ǋñʬe
ǌΖƤǍ͜ͳϝμ,）0ɳůɥΏ�ƂɳȤ²�Ŗ
ů�ǴÞЗáʼʊ°J「ͫͽƞǑ�ŎΈʿɦ̾°
=ͥ�Ş˱ōCͮɼ�=c|�ɵǏǡųǘ	 

ǏǡŶͿǙ�%˗ǘƬř`ͳϝğϑ
µʿ̾ЂȖκ͗ƐPªΪ�	 

��̺˶̧ÿÂ �  
1. ǏͮɼÝņǨɳɗ%ͿǙǮ「ͺʍ�ŬqͿǙ˗ǘ
!ǍͤȔǨƳ͑ªɯˀ�ɗ%|Ǖ�ŲƬǌǎç½
!͞Ȃ	 

ɷƬ´ǷдЭŇʊТ�Ôȃʐ�%ͿǙ
!ʊɉͳϝ�ȔɳƳ 	͑ɯˀ�ɗ%Ϳ
ǙğƬǌǎç½!͞丁	 

2. Ǐǡκ͗åǏȔΚΖƤɷ͙ 6-1-1Nʓq´ǷдЭ
Ň΋ɽБó�ȃ「ĆˀŴ、ȗķɽŲ�=ϘȬ	Ŏ
Έ̤「、ȗķɽŲǋ̙ĥ�ȀɷȻ、̙α、åǏȔ
ΚΖƤ=P¨˼	 

ʐ�¶Ƿд%ЭŇƬlĆϧñơķɽ
�ó�Ç CG1̛ 2°̊Ô「ΦέȩȔ
ȱȦi%�ã�ÔȃlĆϧɴɳķɽ	
¶Ć�¶Ƿдϧ%ķɽ�ęϴ�Φ¶Ƿ
дlĆʉķɽǃ「ƵИ	 

Ò�A�˛ɦ;аɧɤŻȂ �  
1. šƫŹͰ΁�D&ȸȐŶКȉ˛ɁΐЗȂЇ̗ʂ
Ē�ȑWɽĿʼĀ̋�ƹ¹гЇɪЬTΉ�jɯƢ
ͅƮ˷Ύϗ�Ϭ'ƹÔ¶ǷÔ˒ηų�ǉ¹ǋ°̊
¬ȸȐКȉ˛ɁΐЗɗʬƺ%ɵ̼řЊ� 

ȸȐŶКȉ%˛Ɂ¸ΐЗ�Ђ͢ɵ̼ϗ
ʒĢΦĥ�ÔȃTΉ�jɯƢͅ%ơϗ
�Ϭ"͢¦ÔυƹɷƬǨÞʉƘ΋͚
αŶηų�μ§ʒĢΦȚ%ņΚ（ȼΪ
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΋「Ƞɀ	 
2. ¬ͲÍF̊¹ƖȈŁͿǙųǘ�ƐPǍNϙĢɯƢ
ͅǨÞªȸȐ˛ɁΐЗХê%ÔŲ˛ɏʿɦʽɻŎ
Έ� 

ɯƢͅŞ˱%˛ɏʿɦʽɻğƬǌǎ
ç½!ƐxΦčƠ%ŎΈ	ȸȐ˛Ɂΐ
ЗХêКȉʐ�λ�ʉ"͢ÉД「К
ȉⅠŇμТªʬ̣˻��ü̊ź�ϖɳ
ʉƮ˷κ͗ǃƩ�¶ƺ'ϬGКȉʉⅠ
Ň�ğ°ƘËɥȝ	 

/�ͫͽƞ̈;аΑϺΫ,Â �  
1. ʐ�ͿǙɗʬ˫ñ�ƹ¹̊΀¬ͲÍFƐPͿǙɗ
ʬ【ɒʼ°J「ͫͽªƞ̈ͱ˒Ǒ%Ζͯ� 

ǏÛϲЖŭϑµͫͽªƞ̈ͱ˥ЂȖ
ƐPʒϩΖƤ	 

2. ʐ�Ǐ;ǋÏ͸ƬЭȔȴ­(£ YSIǷʶ)Ϋɦɯƞ
СПȤ��Eĩüç½ŶίɾÞɗʬΦĥ�'�ρ
µ;ʪСП�ƹ¹°΀¬ͲÍFÝͿǙμʪ�L�
�ͷBρµɯƞ;ʪСП�ã ƐxŎΈ	 

QͿǙ˗ǘ�CG4「ǈρµκ͗ɯëƞ
̈СПȤ�%Ƿд�ȃǷдͿǙ�%ɗ
ʬơñ� �Ȥ�%̒ÞȤ�ʲϧΦĜ
Ōŀà�ČkũТ�ȃð¾：νΡΦ
Ĝ�[ΣĔƶ	 

o�T̈ʚʱ;ǖÅĊŻï �  
1. 
͔͋ĝΐ�μȘ͔͋͏ΐЗÚＶ��ƹ¹̊ȍĢ
ǏͮɼͿǙďũͿǙųǘ�ü�i͙ 6-2-1�6-2-3	 

ğƬǌǎç½!ƩìȍΦ	 

2. ͿǙμʪĹʆɥơʬðNɗʬ�ƹ¹̊ƬǌǎƠС
·ϝŎ˴ƺ��ͶÄ0ɗʬ「ðN�Ä0ɗʬ「ɢ
ʩ�ɘǋʼ]Ͷ	 

ğƩìƬǌǎç½!	 

3. ͙ 6-2-3Ý�̄ªÒ̦ȿÞǋ
q:�ʉǷʶƝί,
ϼjƢĹͽƵǷд GPSF˴,'΀ƠɦƬǷʶ|ļ
ÚüÚ 5-2-1~3¼ɥ	¯ð�͙ǟ̤ƹΠЋ¼ɥ�
°=Mɵ͙ǟǿ�~Ｉ͟xɥʉ�̊�=ƫRϨΊ 

ğƬǌǎç½!Ʃì̛ͿƠ	 

4. ɯˀ�ɗʐ�ħǍ¼ɥＶď˗ǘ�ϼĹƬjƢͽ
Ƶ�Ṳ̆ＶďЂƺϤ�'΀¬ͲÍFe˼ϗǌǎç
½ƺ̊¹ªƺ¼ɥ	 

�lĆɯˀ�ɗΖƤĹ͞ìƬ˃ç
!�ǌǎç½ǉýËČƊĵJκŇ	 

5. ɯëåʠΖƤϻ�ʐ�ǌ!ç½ħ˲"͢ǩ͜ʒ˖
ų�΀ƬŞ˱ǌǎç½͞cͽƵ	 

ğ=´Ƿд"͢ɯëƏί%ƫŏ͞ì
Ƭǌǎç½	 

6. ΖƤƠɦ|ǕĵJЍʐ�ºȍĢμśʚʱƢɞΖ
Ƥ,ͷBņǨɳɗΖȱƺʲ΋�,ª´ǷʶɳɗñǷ
ũƄơͮʾ̛ͷB°̊ũʉƄǵɗʬɚů	�ίĵ
JЍʐ'΀Ƭǌǎç½¼ɥ|Ǖ˗ǘ	 

ɷƬʐ�ħǍčųŶǋͿǙ�「τhɴ
ɳͼķ�ÔȃğƬǌǎ˚�ȍΦ	ɷƬ
´ͮɼͿǙƫŏ�¶�Ôȃǌǎ°̊ͦ
ūȝĹƢĄƏί%ƫŏκ͗ȍΦ	 

7. ǋϩ|˵ǄЇŭͤÓŲü� 
 

 

(1) ǋϩǌ!ç½jĔͼǩªÚʢ¼ɥω|�s΀
¬ͲÍFUȂͿƠ	 

ğƬǌǎç½!κ͗UȂ	 

 

(2)ǋϩκŇʿ˼,Đ�ʺ 3Ć Q07Ł 5Ǌ)ʿ˼Ζ
Ƥǭyβ|˵]Ǚ�Ş˱ğ˱Q
106-107ŁŇÖϴ
ˑªÖēˑＩ͢ȿÞåʠͿǙͮɼƐç�˛ΓƔ;
ªʿ˼,Ѝ�Ϋɦ´Ćʿ˼ªųǘΖƤ�^,Đ	 

ğQ【|˵ŭͤä͗Ζǜ�^	 

��T̈ʚʱ;ɠŎǀ;Ϥ �  
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1. Ǐ;ŶΫɦ´ЍT̈ʚʱͮɼ,ŲS=°ƐPͥ�
Ş˱˛ɏʿɦʽɻŲɵ「"Υʐʉ	ϙĢгЇɪЬ
TΉ�jǨÞ˛ɏʽɻ�Ş˱Ų°ȥoțīʼÍF
�È� ƃ˱γμĵJǉΈŖŏŚȃ̂ˮ�Èͥ�	 

ğϑµ̾jЂȖƐP��	 

2. ϙĢＩ͢ȿÞjʉȕ$ͩȮǷʶ�΀¬ͲÍFƬŞ
˱ͿǙ˜ƠčƠΖƤ�ͷB°PǍNϤǌʎȮǷʶ
%ͥ�ŎΈ	 

QÿÂŭͤς【Ϋɦ	 

3. ɯëƞ̈ͱ˥,ŎΈͫͽ;°¯ǡȥ΀¬ͲÍF�
�ƞ̈ͱ˥ʼ,Đ	 

ğϑµ̾jЂȖκ͗��	 

m�jƚωɏŎ˵âόʆĮ|˵ǄЇŭͤ �  
1. ç½Ǆʺ 11Ћ(�)ĄС���ʺ 23ЋƢĄͼ΀Ϳ
Ơ	 

ğƬǌǎç½!κ͗UȂ	 

2. ç½Ǆʺ 31ЋÚ 5-3-2ˁ×ďϗͿǙʢŭÚЇǶˊ
΀ͿƠ	 

ğƬǌǎç½!κ͗UȂ	 

3. Ş˱9΀Q�ΈƅĆğκŇʿ˼͙ª¨̛6Ȁ˚ͮ
͙βǏωɏŎ˵âόʆĮ|˵]ǙªΫɦʿ˼J
ǭ� ğͿǙʎȮųǘ�^ÖēＩ͢ȿÞT̈ͮɼ
ˠʶ=�Ⅴǝ	 

QÿÂŭͤς【Ϋɦ	 
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ϫϝ 4 ǌ!ǉΈŭͤÓͣ 
ⅤǙŭͤ ŭͤÓͣ 
��̺˶̧ÿÂ �  

1. kǡͮɼƒ͢Ų=ǏǡＩ͢˗΁̛ŎΈ「"	 Ƭ˗ǡç½!κ͗UƘ	 
2. jƢˤƊϟĄ̛ȹĄŲ+=UȂ�OüЋ 11ϟĄБ
ñ	 

Ƭ˗ǡç½!κ͗UȂ	 

3. ǋϩгЇɪЬTΉ�jɯƢͅƋƈĹǋñŁųǘ�Ģ
Ƭʒϩʿ�ªřЊƹ¹ǋͥ�̛ŎΈ˛ɏʿɦʽɻ	 

ʒϩʿ�ͥ�̛˛ɏʽɻŎΈ~
ƬǏǡç½%˗΁̛ŎΈ!	 

4. 4óȿÞＩ͢TΉǵʉ̛Ｉ͢ţǨÞʉЗáŲ+=Ɲ
Ƶ�=�Ş˱T̈ŴͿǙĵJʉä͗	 

ţǨÞЗáƬ˗ǘ!%Ƿдɥȝ
ĹǋƏί�ĤáņǨɳɗ%TΉΦ
Ͽ=ɘďɗʬ「ǵʉ�Ų=ǨÞ%
Tƃª˞Ή「ρµ	 

5. Ƣ!őɵʉ¨˼ƢɞɵȞ���΀˚�	 Ƭ˗ǡç½!κ͗UȂ	 
6. ȔΚȮďȶȒÍF΀UȂ�¶�ȿÞЭŇĆˀķɽБ
ó�Ų�=ϘȬ「ȮďƺϧķɽŴǨÞĆˀķɽ�=
�*ͫ´ȿÞȔΚɚȝ	 

ÍFĹUȂ�ЭŇ%΋�Ƭ´Ƿд
ɯëΖƤ%Ȋ̯!ǋκ͗Əί	 

-��ЅǯÿÂ �  
1. ¨˼ƢɞʉjĔĐsͽƵ͙~Ǣ>	 Ƭ˗ǡç½!κ͗ƢĄ͞cͽƵ	 
2. Ǐǡ~x
μȘ͔͋ĝΐÚＶ��ĐǋĢŲȍΦ�O
üʘƉϰĕĬ͔ʉƮ˷ƹ¹ąÝͿǙ�ã°ͽƵ	 

μȘ͔͋ĝΐÚＶ!ɉƵʝͽƵ
´ɗʬŶʆɥ%�ã̛Þд�_ͽ
ƵǄ!ɗʬʊͳϝƬμȘ�ÔȃǏ
ǡ_Ƭ�ͬƐP·ϝJ「¨˼	 

3. ǏǡȔΚʉЭŇª pHĢŲ�µ&Ŀů�ͤ΀�ȀǼ
Ȯƺȡŭ¾：ɯëɚȝ=ϘȬ°̊¦Ô	 

ЭŇ̛ pHІµˎŶ͢Ȗ%ΖƤ�
#ЕðƐP%ơƖ	ɷƬЭŇ̛
pH「�¶aÐŶȮϗ�ƎȮ°̊
「aÐ%ϧɉȞ，�ǜȂɴɳ%
ķɽ�「τhȮϗXͼķ°̊ɴɳ
%ʀű�Ƭ˗ǡç½!ğ pHȮϗ
XʨϮ	 

4. Ǐç½ǋω|ƢĄ�͙ǟ�Úɒͼǩ�ЂUƘ�Oü
Ћ 8�44�45�79�107-114ʼjƢ	 

ĹƬ˗ǡç½!UƘ	 

5. ŎΈǏǡŲǋŞ˱ʚʱ=ΰ΢Ş˱΋�� ŎΈŲ¯
ǋōCͮɼ�ɘ�sʆɥƩʬŴƩˍϝʬ�Đ¯ǡä
͗ΤС�ɗ�ˀ̅�ɗÚＶ�ȃðμȘÞ�ɄÞưŁ
Ŀͤʷ͓Ʈ˷�ɥĹ˳ͤ�3ĐʚƗǨÞЂȖªƘË
ʒϩͮɼ�¯ɖ͖|З3XŠŞ˱ʚʱ	 

Ů΃ÿÂŎΈ	 

6. ǏǡʚʱųǘǮK�ŎΈ°ʯǮ¨�Ş˱ʒϩȿÞͷ
Ｖ	 

Ů΃ÿÂ̇ď̛ŎΈ	 

��΃̸̷ÿÂ �  



kÓ 

 
121 

1. ɯƢͅ%˛ɏʿɦ�°ƬȌ6Ƌƈ%ɯƢͅóĤ�·
ü>2.5 cm�=ªƋƈＩϗ(ñĥ Kg)Zͥˁ�=˞ˮ
ɯƢͅƮ˷%°ƃ˱ʆĮ	Ћ 84ƐªƋƈ6ơϬG�
EƋƈ˪ʬìñ�΀ʝͻƹ¹ǉƈμñ�üIρϗ�
ρóĤСá�΀s˕È	 

μȘÖēnØ̘ 103ŁΜĹϦþ
ϭ�ƋƈóĤ�ʚʱͿǙŎΈʥƋ
�七ȋΩ 2.1cm=�%VС�˾ę
�ƕJω|�ğȋΩ 2.4cm=�
~「ʥƋ� �Ǐǡ3ŎΈɾŁŇ
˪Ƌƈϗ�ξ 2,000KgƺkЇ[
ȁƋƈ	 

2. ɯƢ͞ͅc˷�I七xɥ%Ł@�101�105�107Ł
Ň「ñ�ɘ�ƹ 107Ł	Ú 6-3-11Ŷʢ̛Ƣ!Ћ 83�
85Ŷʢ�ʹ�ЎUȂ	¯ðЋ 83�85Ģ͞c˷xɥ
%¦ÔŴͫϔ��µÃ�ЎUȂ	Ŷőί
Brazeiro(1999)�Regeo(1996)Ƣɞ�ʚʱÛϲŲsÓ
В˕Ί˕ʱ�͞c˷ì�ǋ΂ñ¦Ô�Oü 1.ȵŇ�
��VСư】�2.Ƌƈí��VСư】�3.ɥÞɯë
Йɗϗìñ�Ʈ˷ϗȭĥ(ÔƋƈТ)�ȌϸɝŠΦñ
Йɗ�Ϊ「ɳȉ����……ʼʼ	�ƹʚʱÛϲŶ
őίʉ
°̊ƹ-ǗΐƮ˷¬�ϤǌƈƓí��Ʈ˷
�ζŪŢơϗ��Ŵ
Ʈ˷「*ǋ�ƬƮ˷ơϗŧζ
Ó��'°̊xɥVСư】ʉɚȝ��Ћ 85
�ȄƎ
ȮμȘÖēnØʉɯƢͅ�°̊Ĺ¬�Ʈ˷ơϗȭĥ
í��MqɯƢͅƮ˷ɴɳóϗϔŃūȝ�	 

Ú 6-3-11_Иʢ�¶ȋ七%ȍ
O�Ôȃ 107ŁϼɊ�七ȍOì
Т�Eęϴ�%ƠСơϗƹ�Ϭ	
ϩƬ¬í�Ʈ˷�ů΋�%Ǻ�
őίjĔƏί�Ȳʝ�Ĺκ͗ƢĄ
UƘ	 

3. Ћ 83�85ɯƢͅóĤǋͼ�üjƢŶί 2.4-3.6 mm�
4.5 mm=��Ų「 cmͼǩ	）Ýǌ!ç½ⅤǙĹƄ
xϟͼ�ЎUȂ	 

ĹğͼǩƬ˗ǡç½!UȂ	 

4. ņȠͿǙơƖЂsǼͦ�Ƣ!Ŷʢj×�ð×ʉņΚ
ˇşÝ 3.01-3.45 µm%ϧ�）ʬˇşƹІĿ˕ʉȠ�
ɯƢͅ°̊ɳąÎ?）ƹȠȔʉņΚ�ɯƢͅ°=ȧ
ÝȠȔ!�ϣiȠȔʉņΚ!? ɯƢͅϼ�̙`Ƣͅ
ɳȤÝȚ!�EŲ'�ǉÝȠȔ!ąȤ�΀ͽƵ	 

ˇş%ơXüę«Ƹxɥȝɉ
ͼ�ȃ�%ņΚʐ�ʉʝĩƹʒɾ
Ƞɀ�˾ ）ʬɚȝ3ȂƎȮƹηų
ɯƢͅơϗƵИ�Ϭʉ¦Ô%�	 

5. ß�ŇƄơ J’ď˸? Ћ 19ƹ E�Ú!？ɵ J’	 Ƭ˗ǡç½!˚�ǃȂ「 J’	 
6. Ћ 30ŲÝͿǙǷʶÚǵxj×�ð×�ã�¶ƺÝ
Ú 5-3-1�2ǵxj×�ð×�ǈð×�=ИʢɯƢͅ
ªņȠƋǷF˴	 

Ƭ˗ǡç½!ǃƩÚǻ	 

7. ˚ͮ|Ǖ�͞c similarity|Ǖ	 ƬƢ!˷ϻ|Ǖ%ω|ǋƏί|
ǕƺŶMɵ%ʒDŇƄơ	 

8. ͙ 6-2-1�3ʼ͙�͢ͽƵ O<͙Iŭ	 Ƭ˗ǡç½!%͙ǟ͞cͶͫ	 
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9. ͙ 6-2-2�4�6͢ͽƵďϗÍF�͙!ơĄ�%´<
͙Iŭ	͙ 6-2-5b�ɗʬʉɺď「I?ƹƋⅠŇ�ơ
ϗ�HȍOñĥ%�ŹıƬb�ɗʬ	 

Ƭ˗ǡç½!͞cÍFƬ͙ǟ	%
<͙͹ɗʬƬǏĆͿǙ�ʉɗʬ
˪ơŶHȍO	b�ɗʬƋʒĢb
��ÔȃƹQƊŅ�˾І�ď͢H
ñĥȍO	 

10. Ú 6-2-6! SR<͙Iŭ	 SR͙ɗʬΎⅡŇ Species richness
%˨ě	 

11. Ú 6-2-7�14!�similarity levelͭ͢Ý 5�10�20Ŵ
30�ʚʱ˽Ўǋ̘ĸʉ�ƪ�ʐ�ŶʢÚÕǋ0Ͼ)	 

ʒDŇ%ÙÕϼƬÚ!ʓD͟
Ͼ�EüQ【Ú%ƢĄƏί�|Ѝ
QŅſͫϨΊ��°ʆɥęϴ˗ǘ
ƵʝȬǬ	 

Ò�A�˛ɦ;ύ̍ŀ;Ϥ �  
�  ɯƢͅέŁN%Ʈ˷ơϗªóĤßǋȭĥ�˾ɎϒȨ

͉ơϗ¤Бñ�l˽%ɳϤƹ¹.ʒřЊ�üϦƙƋ
ƈƹ¹°̊ǋ�ƬɯƢͅɳϤ�Ŏ΀˼ϗ	 

Ȩ̛͉ɯƢͅЙũ�¶�ɳąǨF
�ϳ�͘ �rÔȃl˽%ɳϤęϴ
�Ų�ǉ.ʒřЊ�ϦƙȨ͉Ƌƈ
̛ɯƢͅ%ɳϤɉƵИϩ̂	 

/�T̈ʚʱ;ǖÅĊŻï �  
1. ´̘ƋǷƺϧϼĹƝίƬЋ 37jƢ�Ŭ「�ϨΊ�
ŎΈƬ͙ 6-1-1´ȮʶåǏȔΚΖƤ�͙ 6-2-2´Ƿ
дΤС�ɗďϗͿǙ·ϝ�͙ 6-2-4´Ƿдˀ̅�ɗ
ďϗͿǙ·ϝ�ƝƵ´ĆͿǙǊ@�°ǃʑͨϨΊȌ
ĆĢŲĆˀ%ͿǙķɽ	 

Ƭ˗ǡç½!ǃƩ�iǊ@	 

2. ЕðǷдƾǙıďũͿǙ�ƹ¹'̊ƝƵЕðǷдʉ
ǨÞƏί�ªĢŲͿǙƺϧ�=��Ί	¯ðÝ͙
6-2-1´ǷдΤС�ɗƾǙ·ϝ�6-2-3´Ƿдˀ̅�
ɗƾǙ·ϝ�ϙĢЕðǷдƹƋq:ǿFƝί�ŎΈ
°ÝÚ 5-2-4ì�ʉЕðǷд<ʭ�ùɵÝ͙ 6-2-1�
3�ĢŲxɥɗʬʉǿFj�OüϽ~ţШ」ΘÝ�
ɅʞВώέЕðǷдǋʆɥ�ĩÝ¦Mɵ Oʹ̀Ƙ=
Oü
�Ʌ�ʼ%<ʭƫŏ�ϨΊ�ǉǃR�	 

Ƭ˗ǡç½!UƘǃƩ	 

3. ǋϩ͙ 6-2-1~4�΀ƝƵŶMɵĈ·ƹőɵÄ̾Ƣɞ
ŶΧ�°PŞ˱|З˷ɽ�ƺΰ΢�ɘ�ƹ）ȀͿǙ
ǋ�ĥƩˍϝŴƹðNʬʉʆɥ�=ªυșǋ!Ƣ·
ʉɗʬ�ʒϩƢɞőɵƝίЂǃ΄Ű	 

ͿǙƫȞʬ�iɗʬＶďʉ¨˼
ΖƤʒϩƏί 

4. ͙ 6-2-1~4�"͢=ΤС�ɗϥ�ˀ̅�ɗϥ(ɸȋ˟)
|�Əί�Ŭ´ϥ(˟)�ƹʑƍ=ʦƀ�Ĉ·QŅͽ
Ƶ�ƹ¹°sìί˟ŴʐʉȀ|˷�OüΤС�ɗϥ
�s´�ƝίϽȋ˟�̒Ξ˟ªñǔ˟ʼ�°ǃ�Ƭ
ϨΊªΖƤ˚ͮ	 

Ƭ˯2%¦þǻκ͗ͿƠ 
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5. ƹ¹°QƖͮɼͿǙųǘ|ǕǏ̾Ø�Ｉ͢ȿÞˁ
×jņǨɳɗ|ļɍд� |ǕƝί´Ƿ�b�Ŵ°
Z「Ƅǵɗʬ%ɥɚ? 

ɍдʒϩƏί͞cƬ˗ǡç½	 

o�ȯʅ̞̾Ϥ �  
1. <̀ CG4Ƿд「�ɅʞВώέ�ã�ǏͮɼųǘИ
ʢɾÞņǨɳɗΖȱΎⅡ�ɯë'ρƬZ「ɯëƞ̈
ͫͽèã�ͫͽ;Ş˱°¨˼ͮɼŎΈ,Ѝͥ�ʒϩ
Ȥ�	 

Ů΃ÿÂŎΈ	 

2. ǋϩгЇɪЬTΉ�˛ɁΐЗϦƙƋƈ,Đ�åƬÖ
ēnØ˛ɏʿɦ¦��ĐΕɊ6「8i̘ɊȺǇɥ
Ώ�΀¬ͲÍFýρͥ�ƐPŞ˱ŎΈ,Ѝ	 

Ů΃ÿÂŎΈ	 

3. ǏͮɼʒϩųǘΎʛ�ǋơʻʀDƩʬ�Ʃˍϝʬʆ
ɥ�΀T̈;ρƺʆ͙Ʃ́ʮ�=ИǏ̾ĢT̈ĵJ
��	 

Ů΃ÿÂŎΈ	 

��T̈ʚʱ;ɠŎǀ;Ϥ �  
1. ǏͮɼͿǙųǘΎʛ�΀¬ͲÍFƬͮɼųǘƐPǏ
̾rС°|�ä͗ǃ˕˦ªkЇͿǙ%ͥ�ŎΈ	 

͞cͥ�Ƭ˗ǡç½%ŎΈ!	 

2. �Ʌ�ãƬǏͮɼųǘИʢņǨɳɗΖȱΎⅡ�'΀
¬ͲÍFƥϐ˼ϗƐP�ãǵдªɳɗͿǙΖƤ�P
Ǐ̾ͫͽªɯƞ˒ǑMɵ	 

ğϑµʿ̾ЂȖƐPΖƤ	 

m�jƚωɏŎ˵âόʆĮ|˵ǄЇŭͤ �  
1. Q【
106-107ŁŇǆƢȴ­�Ò̦��̄ЭɶªЭ
Ȕȴ­Ｉ͢ȿÞ(Öϴˑ�Öēˑ)åʠͿǙͮɼ�ĵ
JŎΈǄ!Ɛª/źġ 4̾Öēˑ�ÖϴˑȿÞ!ņ
ǨɳɗñǷũ%ɍд�΀rСͽƵųǘ� =ʲϧ�
F¼ɥɍдF˴	 

ɍдʒϩƏί͞cƬ˗ǡç½	 

2. Ş˱9΀ğͿǙʎȮųǘ�^ÖēＩ͢ȿÞT̈ͮ
ɼˠʶ=�Ⅴǝ� ƃ˱ƠµȈŁͿǙΖƤ�=PŞ
˱T̈�ɵ¨˼	 

ĹğčųΖƤ�^čų	 

3. ǋϩɯƢͅơϗ�Ϭ%¦Ô�΀ƃ˱ϙĢ°̊ηųƮ
˷řЊɯëÔĂκ͗ƌͰ	 

Ů΃ÿÂŎΈ�ȃω|~Ƭç½!
%ŎΈ,Ѝ	 

4. ŎΈǋϩɗʬơ%ϤǢÚ？=ơXǵƵ� ğ´Ƿд
ΤС�ɗƾǙ·ϝƙ˴ϫϝ�=�ϨΊ	 

ϤǢÚ"͢「͙ξ%ϧʉ΋�Ŵ
ķɽ� �ʡƬɓЇóĤ�ơĄĄ
áμǉĤ�ƶϨΊ�Ôȃͺ˕ơĄ
~Ƭ͙ǟ!¼ɥ	 

5. ǌǎç½Ǆ!Ú 5-2-4ňǵFдŎΈùɿȿÞňǵÚ
İ=�ǙƵF˴	 

Ú 5-2-4ĹϫƵʝͿǙňǵ�ùɿ
ȿÞňǵÚİǙƵF˴І˘ĢŦ
͢	 

6. ç½Ǆʺ 41Ћ�͙ВǵДˤ̀ƹ¹ǋͼǩ̾? ͙ВǵДˤ̀Ƭ˗ǡç½!UȂ	 
 


