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ƫǛʟˉʞʾɃɹˏ#ʎƌŤȅɲƌɸʇɘɶƏɞɧʊɔƌŤǛɕɸ�ǟƁɵ��ɲɖʊɒũ¾��

ũ¾�ɲɹʟˉʞƒÎæɶȁŮɧʊ�ĊˏŜ¾�¦¾ɲɹˏŗɸıɳɵʊǛ�ɜǠȏˊŘ�ɥɬ

ƑŨɟ�ɶƽǓɧʊŗǛɳɥɱƋʈʋɱɗʊɒĠƝɲɹˏʟˉʞƒʆǛ�ɶɚɟʊʟˉʞʾɃɸŶ

ū�ƁŬ×ɶɰɗɱķǸɧʊɒ 

 

*)(�8:�=<B�!(

Ɏ #ɶƌŤȅˍťȟʖ˅ʠʓʼˎʎñɰǛɃɹˏƶƗɥɱɔƌŤǛɕɳpɺʋʊɒɥɛɥˏɔǛɃɕǎ#

ɜˏ10ɖʁʉɸĲūȩɶ?Ƀɣʋʊ�Ĺɵ5hæŶūɸƶƗɲɖʊʇɘɶˏƌŤǛʅďƊɵ�?

Ƀǀɶ��ɧʊɸɲɹɵɞˏɗɞɰɛɸĲūȩɸ�ɶĄ�ɧʊɒƌŤǛɳpɺʋʊǛɃɶɹˏɂ

Öȧʟʒʣɸ��ɸʂɸÖƮǛɃɳǇƈʟʒʣɸ��ʎñɰ��ǛɃˍɚʅɶŗǛɃˎɸ�Ċɜ

ɖʊɒŗǛɃɶɚɟʊƌŤǛɹˏŗǛ8#ɸ 5�6ˌʎZʄˍSmith et al. 2012ˎˏƷǛˏǤǛˏƫǛ

ˍɪʋɫʋŽɵʊĲūȩɶ°ɧˎɶʁɬɜʊ 100°��ɜǳÍɧʊɜˏɿɳʏɴɸƜɹũ¾�ʎ�

Øɶ?½ɥɱɗʊˍKoch et al. 2013ˎɒ 

Ɏ ƌŤRɧʊŗǛɃɸ�ɲĘ�ɸʛ˅ˋʸɹƫǛɸʟˉʞʾɃˍcoralline algaeˎɲɖʊɒʟˉʞʾ

ɃɹˏɗʍɺŶɝɬƌɳʅǬɘɾɝŗǛɲˏ#ɸȠȢɸ 95ˌʁɲɜťȟʖ˅ʠʓʼɲĸæɣʋɱɗ

ʊˍKamenos et al. 2008ˎɒɪɸɬʄˏ18�ƩɶɹˏʟˉʞʾɃɜˏĲūɛˏOūɛˏɪʋɳʅŶū

ɲɹɵɗȥūɛˏɶɰɗɱšɥɗǺ�ɜɖʉˏʟˉʞʾɃɹȓƒʟˉʞɳɳʅɶOūɳɥɱíʍʋ

ɬɡɳʅɖʊˍWoelkerling 1988ˎɒ 

Ɏ ʟˉʞʾɃɹˏ�ɸƌŤRɧʊŗǛɃɳŽɵʉˏũ¾ɛʈ�Ķ�ˍSĶˊXĶˎˏŠȫ¾ɛʈĚ5

±ɸ�Ȳ�ȍʁɲÄɞ?½ɥɱɗʊɒŗŇɸȐďÇɜɉɗũ¾ɛʈ�ũ¾�ɲɹŇŚ 100mʎȇ

ɧŇŚɶʅŶɝɬʟˉʞʾɃɜŶǈɥɱɚʉˏŴŲA¶ɸȵİɛʈʅ�ąɸ�mɜɖʊˍĥŹ 

2002ˎɒʟˉʞʾɃɸ?½�ɹˏʅɯɻʈŗ�ɛʈŉŇ�ɲˏřŇ�ɛʈɸ�mɹɵɛɯɬɜˏ
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2016ÁɶBʄɱĤ˂ˋˇʧʲɸʚˇʐʦʐɸŌ¸ɛʈřŇŷɸĉƜɜǯȊɣʋɬˍŽuljević et a˕. 

2016ˎɒ 

Ɏ ŗɸŶåƨɶɚɟʊʟˉʞʾɃɸ	ɵÐJɹˏũ¾ɛʈ�ũ¾ɲɹʟˉʞƒɸÎæɲɖʊɒʟ

ˉʞƒɶɚɟʊʟˉʞʾɃɶʇʊƌŤȅɸŶŷȢɹˏŕɗŗɲɹˏ�ɞɱʅȓƒʟˉʞɸ 4JƙÇ

ɳɗɘǧƞʅʉɜɖʊɜˍStearn et al. 1977ˎˏŴŲA¶ɸŇŚƪ 50m ʇʉŚɗ�êɲɹˏȓƒʟˉ

ʞʇʉʟˉʞʾɃɜ3ZɥɱɚʉˍIryu et al. 1995ˎˏȓƒʟˉʞɸŶǈɶɹ5ɜU?ɲɹɵɗɬʄ

ɳǄəʈʋʊɒɪɥɱˏũ¾ɛʈ�ũ¾ɶȲʈɨˏȾ~ƉßɸʟˉʞʾɃɸŲŭ#ˍrhodolith, 

maërlˏƌŤǛŲɵɴɳpɺʋʊˎɜ�ƞɥɬ�Îˏrhodolith bedʎÎæɥɱˏ�ɸOĲūɶ"ʂ

�êʎ�əˏťƬk_ɸ�ɶʅɵʊˍNelson et al. 2012; van der Heijden and Kamenos 2015ˎɒɣʈ

ɶˏR�ūȅʎŶŷɥɱˏȓƒʟˉʞʆʓʭˏȀɃɵɴɸŗŷŧǌĳOūɸÂŶɸƉÆˊ�åʎ

ǷÊɧʊ2ɝʅɖʊˍHayakawa et al. 2008; Ritson-Williams et al. 2010ˎɒ 

Ɏ ʟˉʞʾɃɹˏɪɸ[ɗƌŤȅɳR�ūȅɶʇɯɱ�Ų�ɶÄɞƽĭɥɱɝɬŶūɲɖʊɜˏȍ

Áɸņ/�OˏɳɞɶŗőȟßRɹˏȓƒʟˉʞʆƌŤȅʎñɬɵɗŗǛɃʇʉʟˉʞʾɃɶâ

Ïɀʎ^ʀɧɡɳɜƓtɣʋɬˍe.g. Kroeker et al. 2013; Lǚ 2015ˎɒɡɘɥɬǉēɛʈˏʟˉʞʾ

ɃɸŶū�ʆ�ȅ�ɸƋǧʎʁɳʄɬǫǸˍNelson 2009; Riosmena-Rodriguez et al. 2017ˎɜ>

ŪɣʋɱɗʊɒČĠɸʟˉʞƒ�ɸʟˉʞʾɃɶȬɧʊțćǫǸɹˏ?Ƀ�ˏŶå�ˏ�ȅ�Ɓ

ƍƟɶɰɗɱɹĥŹˍ2002ˎɜˏcŵ�òĺɶɰɗɱɹ�ɍˊĥŹˍ2002ˎɜɖʊɒɪɡɲˏĠƝɲ

ɹˏɹɦʄɶˏȍÁˏ;ƹɜǘɥɗʟˉʞʾɃɸ?Ƀ#ƨʎǫǸɥˏĿɶʟˉʞʾɃɸR�ūȅ

ɚʇɼƌŤȅɶɰɗɱũ¾ɛʈĶ�ɸŵ�ɳɸȬȔʎƯ�ɧʊɒ 

 

+)(�!EGDF'>�'��(

Ɏ ű�ˏʟˉʞʾɃɸ?Ƀ�Ɓɵ ƿɹˏƫǑĲūȩƇŀƫǛƵɸʟˉʞʾ�ƵˍLe Gall and 

Saunders 2007ˎɶ°ɧʊ 4ƄɸɘɮˏʟˉʞʾƄˏʰʲ˄ʩʓʼƄˏʔˉʡʒʠʾƄɸ 3Ƅɲɖʊ

ˍNelson et al. 2015, ǟ 1ˎɒɡʋʈ 3ƄɹˏɛɰɱɹˏɪʋɫʋʟˉʞʾƄɸƖɳɥɱ ǁɣʋɱɚ

ʉˏű�ʅ 1Ƅ 1Ɩɲɖʊɒ3ƄɹˏƫǛɃɸƄˆʹ˅ɸ?ɃÎȅɲɖʊˏaƧÒɸŶŃx�ɸ

ſȗĹÉʆƮǊȫɸȔƱȝ?ˍʵʧʪʸ˃ʛˎɸÖƮĸȓɵɴɶLəˏĊǫƌˍɉʺʛʮʠʓʼĊ

ǫƌˎʎŊƉɧʊɡɳɜ9ȑɥɱɗʊɜˍSilva and Johansen 1986ˎˏz?Ǌ�yɸ?JĹÉʆˏz

?Ǌ�yɜÎæɣʋʊŶŃx¹ɵɴɸÎŭɶʇɯɱďƊɶ?ɟʈʋʊˍNelson et al. 2015ˎɒɥɛ

ɥˏɡɘɥɬ?ɃÎȅʎǇƈɲƐǶɧʊɸɹȽɥɗɒ 

Ɏ ʟˉʞʾɃɹˏŶåǹĬɲɹ)¡ƁɶĚƥʟˉʞʾɳŧƥʟˉʞʾɸ 2ʛ˅ˋʸɳɥɱǶǼɣ

ʋʊɡɳɜ�ɗˍ} 1ˎɒĚƥʟˉʞʾɹˏɚʅɶļŭɲˏǍƥɳpɺʋʊƌŤRɥɵɗưƾʎƌŤ

Rɧʊƥȫȝɸȫɶñɰɸɲīȉßɸɖʊ#ɲɖʊɒŧƥʟˉʞʾɹˏɚʅɶëÀɵPQɧʊ#

ɲˏļŭɶɵɯɱʅǍƥɹñɬɵɗɒʟˉʞʾɃɸ 8Jɹɡɸŧƥʟˉʞʾɲɖʊɒ1960Á�ɢʌ

ɹˏĚƥʟˉʞʾɹʟˉʞʾ�Ɩˏŧƥʟˉʞʾɹʟʴ�Ɩɳɥɱíɘɡɳɜaɟ7ʋʈʋɱɗɬ

ɜˍV\ 1969ˎˏű�ˏǍƥɸĚŧɹ°ˆʹ˅ɸ?ɃÎȅɲɖʊˍǟ 1ˎɒ1990Á�ÒWɛʈƂʏ
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ɶɵɯɬ?�ƨƲ�ƁƍƟɲˏǍƥɸĚŧʅ�Ɩɸ?ɃÎȅɸ 1ɰɳɥɱĀñɣʋɬɜˏ�Ɩɢ

ɳɶůÓɣʋɬœŶƁɵÎȅɳɣʋɬˍBailey and Chapman 1998ˎɒɪɸÒˏĚƥʟˉʞʾɸ�Ɩ

ɳɥɱ ǁɣʋɱɗɬʟˉʞʾ�Ɩʆʽʥʞʭʕ˄ʪˉ�Ɩɶʅˏŧƥʟˉʞʾɜ°ɧʊɡɳɜƓɣ

ʋɬˍRösler et al. 2016; Hind et al. 2016ˎɒ 

Ɏ ű�ɸɳɡʌˏʟˉʞʾɃɸ�ƖɹˏʟˉʞʾƖɲ¬ɵɞɳʅ 6�Ɩˏʰʲ˄ʩʓʼƖɲ 3�Ɩɜ

 ǁɣʋɱɗʊˍHarvey et al. 2003; Rösler et al. 2016ˎɒg�Ɩɸ°ɸ?ɃÎȅɹˏű�ˏŶŃx

�ɸ:ȝĸȓʎȠǩɥɬ#ƨɜaɟ7ʋʈʋɱɗʊɒʟˉʞƒ�ɶ�ɗ Porolithonʆ

Neogoniolithonɵɴɜ°ɥɱɗɬʒʠʯʰʬ�Ɩɲɹˏz?Ǌ�#ɸŶŃx¹ɸ®ĮȝɸÎæĹ

ÉʆÎŭˏĨǊ�yʆƧ�yɜÎæɣʋʊ ƿɶʇɯɱ 8°ɶ; ǁɣʋˍPenrose and 

Chamberlain 1993ˎˏɪɸÒɸ?�ƨƲ�ƁƍƟɲʅˏɡʋʈɸÎȅɶʇʊT?ɹɚɚʃɷĀñɣ

ʋɬˍe.g. Rösler et al. 2016ˎɒɣʈɶˏGȎɸŶŃx�ɸÎȅɸ�Ǐɶʇʉ Hydrolithonɸʠʯʭʼ

ɳɣʋɱɗɬ PorolithonɜÕŒɧʊɡɳʅĀñɣʋˏ°ˆʹ˅ɸ?ɃÎȅɳɥɱɹƎįɣʋɬ

PorolithonɸŶŅƮǊɸȞƿʅ;ɼ÷ŸɣʋɬˍBittner et al. 2011; Kato et al. 2011; Rösler et al. 

2016ˎɒɡʋʈɸʒʠʯʰʬ�Ɩɸ°ɹˏű�ˏʒʠʯʰʬ�Ɩˏʝʷʒʠʾ�Ɩˏʒʠʯʻʾʫʘ�

ƖɶƮ?Rɣʋˏ�ȝɜʽʥʞʭʕ˄ʪˉ�ƖɶƘɣʋɬˍKato et al. 2011; Rösler et al. 2016ˎɒɡɘ

ɥɬ;ƹɲɹˏ°8#ɲɵɞˏ�ŞƜʆ�ȝɸƜɸʂɜƘǝɣʋɱɚʉˏ�Òɣʈɶ�ɞɸƜɶɰ

ɗɱƋǧʎÓɱɗɞÙǥɜɖʊɒ 

Ɏ Ɯˆʹ˅ɸ?Ƀɲɹˏű�ˏűŶƜɲɹ700ƜƙÇɜǶʄʈʋɱɗʊɜˍŽuljević et a˕. 2016ˎˏ

ȍÁɸ?�ƨƲ�ƁƍƟɶʇɯɱˏɡʋʁɲƋʈʋɱɗɬƜɸą.ɸƜɜ��ɧʊɡɳɜƓtɣ

ʋɱɗʊˍe.g. Maneveldt et al. 2016; Hernandez-Kantun et al. 2016ˎɒʟˉʞʾɃɸƜɚʇɼƜ:

?ɃǀʎɖʍɩɱĚƥʟˉʞʾɲɹ400ƜˍJohansen 1981ˎˏŧƥʟˉʞʾɲɹ1600Ɯ

ˍWoelkerling 1988ˎɖʁʉɸǯȊɜɖʊɳɣʋˏ?�ƨƲ�ƁƍƟɜȕʃGɶɹˏưƾɸĸȓɸ

Ƀ�ßʎʅɳɶąƜʎ1ɰɸƜɶʁɳʄʊƍƟɜȕʄʈʋɱɝɬɒɥɛɥˏɡɘɥɬ?Ƀ�Ɓ�Ėɜ

?�ƨƲ�ƁƍƟɶĀñɣʋɵɗ%ʅ�ɗˍe.g. Kato et al. 2013; Sissini et al. 2014ˎɒ�Òɸ?

�ƨƲ�ƁƍƟɸȕ¯ɶʇɯɱˏʟˉʞʾɃɸƜąɜɣʈɶ�əʊɳÝʍʋʊɜˏ?�ƨƲǫĦ

ɶʇɯɱù ɣʋɬɔƜɕʎċ�ɸƜɶƐɛɶ?ɃɥˏɃƻƜʎĉƜɳɥɱǯȊɧʊɶɹˏʥʒʸĺ

ĠɸDNA��ȞAã�ɳÎåÎȅɸU?ɵĴǮɜÙǥɲɖʊɒʟˉʞʾɃɸƄɛʈƜˆʹ˅ɸ

?Ƀɶɰɗɱɹˏ��ɸćŮɶǴɥɗǫǸɵʈɼɶ}ǫʆĴƭǟɜɖʊɸɲ]Ǆɶɣʋɬɗˍi

Źˊɇ� 1998; ɇ� 2000; 2004; Harvey et al. 2005; Farr et al. 2009ˎɒ 
 

,)(�!>�B���$=@B���?>
&(

Ɏ ŗɸŶåƨɹˏɣʁɤʁɵŶūȫɸƆ�$ŸɶʇɯɱæʉƢɯɱɗʊɒ	ɵ$ŸɳɥɱɹˏɔɄɘɐ

ɄʍʋʊɕɸɄūȔȦɜɖʊɒŗǛɹˏ�ȶɛʈɸ5ʔʮ˅ʙˋɲ5hæʎǝɗˏ
ȟRťƬʎ

Ěľūɶ~ ɧʊ�ĿŶŷǅɸ˒ɰɳɥɱɄūȔȦɸ�ƃʎĀəɱɗʊɒ�ĊɲˏŗǛɹˏɬɭ

ɄɾʈʋʊɭɟɲɵɞˏǎȈɸŶŷɧʊR�ūȅɶʇɯɱˏɄɾ­ɞɣʋɵɗʇɘ�ɸŶūɛʈȈ
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ʎ�ʊ�ưʂʎñɰɒɡɸʇɘɵŶūɜŶŷɧʊR�ūȅʎ�ɥɬƆ�$Ÿɹɔʐˆˇʲʠˋɕɳp

ɺʋˏŗǛɜ$ʊ
Ŀ�ǻŷūˍʐˆˇʜʻʖ˅ˎɹˏȮÔ$Ÿʆã��ȗʎïɘɡɳɲŗɸŶå

ƨɶÏɀɥɱɗʊɳǄəʈʋɱɗʊˍȤĝˊŋȡ 2002, ǂŶŹ 2013ˎɒŗǛɹˏŗɸŶåƨɶɚ

ɟʊ	ɵĸæŶūɲɖʊɬʄˏŗǛɸ$ʊR�ūȅɹˏȍÁˏ�ŲŜĔRʆ��Ȫſɵɴɶʇʊ

ŵ��Rɸ�ɲˏʅɳɸŶåƨɸƴñɶʅˏüɵɘɡɳɶʅȬ*ɥɱɗʊɒ 

 

,)(*)(*)(��9;EGDF��(

Ɏ ŗǛɹˏŬɶŜ¾ɛʈ¦¾ɲɹˏŗǛɸıˏɧɵʍɮɔǛ�ɕʎɰɞɯɱɊ�Ƀɶɧʂ�êʎú

&ɧʊȠǥɵŶūɲɖʊɒɳɡʌɜˏɡɸǛ�ɸŗǛɜÄɗȿƞɲś¬ɥɱˏŗÆɶɿɳʏɴɸŗ

ǛɜǧʈʋɵɞɵʊɔƑŨɟɕűǿɜ�Żg�ɲȆɝɱɗʊɒƑŨɟɹˏ¦�ɸ\Ĉɶɵʊʨˉʛ

ʟɵɴˏus'0ɸɖʊŗǛɪɸʅɸʆˏǛ�ʎɧʂ�êɳɥˏǛ�ɸOĲūʎɆɶɥɱɗʊɊ�

Ƀʎǘɥɞś¬ɣɩʊɬʄˏŎ´şĵɶ�ɝɵǢ£ʎ�əɱɗʊˍŇŷÃ 2015ˎɒ 

Ɏ ƑŨɟŭåɶɵɯɬŗ�ʎ�ǟɧʊēǪɸ˒ɰɳɥɱˏŧƥʟˉʞʾɜŗÆ�ȿɶÄɜɯɬɔʟ

ˉʞʾÀ\ɕɶʓʭɜɉ¤ÇɲŶǈɥɱɗʊŭåɜcɞɛʈƋʈʋɱɗʊˍ} 2ˎɒɬɭɥˏɡɸʓʭ

ɹˏɆɶɵʊŗǛɜ¬ɵɗɸɲžɩɱɚʉus'0ɹɵɗɒʟˉʞʾÀ\ɶʓʭɜ�ɗųźɹʟ

ˉʞʾɃɸR�ūȅɶʇʉˏʓʭɜ�ŃɥɱɗʊɬʄɳǄəʈʋɱɗʊɒƑŨɟɳŗǛɸʐˆˇʲʠ

ˋɶʇʊǀǖƴñɶɰɗɱɹˏǾbʈˍ2008ˎʆŇŷÃˍ2015ˎɜǴɥɞǫǸɥɱɗʊɜˏǥŦɹ�

�ɸɳɚʉɲɖʊɒʟˉʞʾɃˍɖʊɗɹʟˉʞʾɃɸ�ɶŶǈɧʊƮǕʆʜʒǛˎɜŶŷɧʊR�

ūȅɹˏʓʭɸÂŶɸƉÆˊ�åʎǷÊɥɱæȨʎ+ȕɧʊɒɪɘɧʊɡɳɲˏʓʭɶʇɯɱʟˉʞ

ʾÀ\ɶ(7ɥɱɞʊ�ɸŗǛɜá¿Ɓɶ`ʉȴɛʋʊɒɣʈɶˏʟˉʞʾɃɶɹĲɄßOūɸ÷

ɄʎEšɧʊūȅʁɲɖʊˍǚŹ 1996ˎɒLəɱˏʟˉʞʾɃɶɹǎʈǟȿɸưƾʎǙɞHɜɥ

ɱˏ�ƉɥɬŗǛʎ`ʉȴɞľǋɜɖʊɜˍŀƿ 1984ˎˏĲɄßOūɸ÷ɄɸĊɜɹʊɛɶɉɗ

NĨɜɖʊɒ 

 

,)(*)(+)(��9;�!>�
��(

Ɏ ʟˉʞʾɃɹˏƑŨɟɶɵɯɱɗɵɗǛ�ɲʅ�ǔɳɥɱɢɞĒȑɶǧʈʋʊˍ} 3ˎɒŧƥʟˉʞ

ʾɜR�ūȅɶʇʊǀǖƴñɸɥɞʂʎñɰʇɘɶˏǛ�ʎĸæɧʊ	ɵŗǛɶʅˏĲɄßOūɶ

Ʉɾ­ɞɣʋɱɥʁʍɵɗɬʄɸˏR�ūȅɶʇʊŶ�çżɜɖʊɒ��ǤǛɸʐ˃ʽˊʖʡʽɃʆ

«�ǤǛɸʶʚ˄ˉʐʻʡʆʠˈʿʰʣɵɴɹˏʓʭʆʐˈʴɸÂŶɸƉÆˊ�åʎȯ£ɧʊūȅɶ

LəˏÚȚūȅʅŶŷɥɱˏĲɄßOūɸ÷Ʉʎȯ£ɥɱɗʊɒŬɶˏʶʚ˄ˉʐʻʡʆʠˈʿʰʣ

ɵɴɹˏ÷Ʉʎ6ʋɱʟˉʞʾÀ\ɶɚɗɱʅǧʈʋʊɡɳɜɖʊˍǾbʈ 2008ˎɒ 

Ɏ ƑŨɟɸ\{ɹĹɓɲɖʊɜˏ	ɵǥ{ɳɥɱŇŜ�čˏŗŇ�ɸĭɅ�ŢÇɸ!�ˍȂĭɅ

RˎˏĲɄßOūɶʇʊŗǛɸ÷ɄˍɄ£ˎɜóɠʈʋʊɒɬɳəɺ��ǤǛɹˏŇŜʆĭɅ�Ţ

Çɳɗɯɬŵ�ǥ{ɜɪɸŶǈdǋɵƦ|ʎ�ʋʊɳˏËɯɱĪŁɥ�ʄʊɒɪɸÒˏƠɗɬ�ê

ɶʟˉʞʾɃɜȕ>ɥɱʟˉʞʾÀ\ɜÄɜʉˏ4Ȏɸʇɘɶ�LɥɬʓʭɶˏłɯɬŗǛɜ÷Ʉ
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ɣʋɱˏɿɳʏɴŗǛɸǧʈʋɵɗƑŨɟɸŗÆɶ�Rɧʊɳù ɣʋɱɗʊɒɡɸʇɘɵƑŨɟ�

ɸʟˉʞʾɃɹˏɿɛɸŗǛɶńɾɱɉŇŜʆË5ˏȂĭɅ�ɲŶǈɲɝʊɸɲˏǛ�ɳƑŨɟ

�ɸʇɘɵ¨ĶƁɵŵ�ɸɗɨʋɶɚɗɱʅŶǈɲɝʊɒɰʁʉˏʟˉʞʾɃɹƑŨɟɸƱĨɸ�

ÎåɲɖɯɱˏƅøƁɵ\{ɲɹɵɗˍŇŷÃ 2015ˎɒ 

 

,)(+)(*)( EGD�=79BEGDF'>�
��(

Ɏ ʟˉʞƒɲɹˏ9ŶɥɱɗʊǤǜǛɸ5hæɶʇʉȓƒʟˉʞɜ�ĿŶŷʎǝɗˏ�ɸɣʁɤʁ

ɵŶūɶɧʂ�êʎú&ɧʊɸɲˏŜ¾ɛʈ¦¾ɲǧʈʋʊǛ�ɳjɦÐJʎʅɯɱɗʊɳǬə

ʊɒʟˉʞƒɶʅŗǛɹŶǈɥɱɗʊɜˏ«�ŗǛɜ�ɞˏŜ¾ɛʈ¦¾ɸʇɘɵ��ǤǛɶʇʊ

Ǜ�ɹÎæɣʋɵɗɒɡʋɹˏ�ÁʎȑɥɱŗŇ�ɸĭɅ�ŢÇɜ!ɗɬʄ��ɸŗǛɜŶǈɥ

ɶɞɞˏLəɱɊɃɵɴɸĲɄßOūɸ÷ɄɜƂʏɵɬʄɲɖʊˍȤĝʈ 2011; iŹʈ 2011ˎɒʟ

ˉʞʾɃɹˏƌŤȅɸŶŷɶLəˏR�ūȅɶʇʉȓƒʟˉʞÂŶɸƉÆˊ�åʎǷÊɧʊɸɲˏ

ƅøƁˊȫøƁɶʟˉʞƒÎæɶɛɛʍɯɱɗʊɒʟˉʞÂŶɸƉÆˊ�åǷÊɶɰɗɱɹˏʟˉ

ʞʾɃɸƜɶʇɯɱǷÊɸƙÇɶȘɗɜɖʉˏɪɸǷÊɶɹƮǕɸ9�ɜȠǥɵÐJʎĨɬɥɱ

ɗʊɡɳɜòþɣʋɱɗʊˍNegri et al. 2001; Ritson-Williams et al. 2010ˎɒɗɨʋɶɥɱʅˏȓƒʟ

ˉʞɜŶǈɧʋɺˏʟˉʞʾɃɹ�êʆ5ɸCŸɜDȲɣʋʊɸɲˏȓƒʟˉʞɸæȨʎMɟʊ

ɡɳɹʟˉʞʾɃɶʽ˄ʧʪɜɖʊʇɘɶɹǧəɵɗɒ�ĊɲˏʟˉʞʾɃɹˏȓƒʟˉʞʎôɄɧʊ

ʕʭʳʪʩɸÂŶɸ�åǷÊɶɛɛʍʉˏƛʳʪʩɸɄĈɶʅɵʊˍJohnson and Sutton 1994; Ȥĝ

ʈ 2011ˎɒɪɥɱˏʟˉʞƒɸʟˉʞʾɃɶʅˏĲɄßOūɸýɆEšūȅɜɖʉˏǟ±Hȼɶʇ

ʊ�ɸǛɃɸƉŶȯ£ɸľǋɜƋʈʋɱɗʊˍĥŹ 2002ˎɒɡɸʇɘɶˏʟˉʞʾɃɹˏʟˉʞƒ

ɶɚɗɱʅ�ĹɵŶūɳƆ�$ŸʎñɮˏŶūǀȻɸǹĆɸÐJʎïɯɱɗʊɳÝʍʋʊɒ 

 

,)(+)(+)EGD�>"%;�!>�
��(

Ɏ 20�Ʃğɛʈˏ�Żg�ɲʟˉʞƒɸǠȏɜÞȒɶȕʂˏȓƒʟˉʞɶ�ʍɯɱŗǛɜƽǓɥ

ɬŭåɜ�ɞɸ��ɲƳɗɱɗʊɒɪɸųźɸ�ɰɜˏ�ŲǨĻɸŇŜ�čʆŎ´Ȫſɵɴɶʇ

ʊŇȅɸâRɲȓƒʟˉʞɜËʉˏś¬ɥɱɗʊɡɳɲɖʊɒɣʈɶˏĲɄßOūˍ	ɶɊɃˎɸ�

ůʆĭɅ�ŢÇɸ�čɶʇɯɱˏŗǛɸŶǈɜ+ȕɣʋɬɡɳʅ�ɝɵǥ{ɸ�ɰɶóɠʈʋɱ

ɗʊˍȤĝʈ 2011ˎɒȓƒʟˉʞɜ3Zɧʊ1ÈɵʟˉʞƒɲɹˏŗǛɹȓƒʟˉʞǀȻɸnʉɸ

²ƃʆ«ƌˏæȨɜȕʏɭĩŭʟˉʞɸ�ȝɶŶǈɥˏ�ĿŶŷǅɳɥɱȓƒʟˉʞɳ9�ɥɱ

ɗʊˍȤĝʈ 2011ˎɒŗǛɹR�ūȅʎŶŷɥɱˏŗǛɶøɥɬȓƒʟˉʞʎĂÿɧʊɜˏɊɃɵ

ɴɶșÇɶ÷ɄɣʋˏȓƒʟˉʞʅŗǛɶǦʍʋɵɗʇɘĂÿɧʊľǋʎʅɯɱɗʊɸɲ9�ɸʱ

˃ˉʢɜɳʋɱɗʊɒǠȏɥɬʟˉʞƒɲˏŗǛɜƽǓɥɱ�êʎZĚɥˏȹøɧʊȓƒʟˉʞɸ

Ŷǈʎ�ɠʊɡɳɹˏ1Èɵʟˉʞƒɽɸ;Ŷɶɳɯɱɹȸ£ɶɵʉɘʊɒɥɛɥˏʟˉʞƒɸ;Ŷ

ɶɹˏŗǛɸõȴʇʉˏɊɃɸ,ǽʆŇȅɸāvɵɴˏȓƒʟˉʞɜǈɰŵ�ʎɰɞʊɡɳɜȠǥ

ɲɖʊɒ 
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-)(��$=@B�
��(

Ɏ ŗǛɸ 9J��ɹ#ɶƌŤȅʎñɬɵɗɒ#ɶƌŤȅɜŊƉɥɱɗʊɳˏȟƬʆ
ȟRťƬɸ

�ûʆ5ɸCŸɜDȲɣʋʊɬʄɲɖʊɜ,ƌŤȅʎʅɰʽ˄ʧʪʅɖʊˍNelson 2009ˎɒ�ɰɹˏ#

ɸūųƁɵÌÇɜ�ɜʊɸɲˏOūɸɄ£ʆơ�ʎaɟɶɞɞˏʁɬˏ²ƃɵɴɶɥɯɛʉ�Ɖɥ

ɱŐɶʇʊŔ>ʆƎ�ʎ6ʋˏƱĨɳɥɱŶ�Űɜ�ɜʊɡɳɲɖʊɒʅɘ�ɰɹˏŬɶʟˉʞʾɃ

ɲɹˏƌŤȅɸŶŷɶʇɯɱ5hæɜ+ȕɣʋʊɡɳɲɖʊɒɡɸƌŤȅɸŶŷɹˏȂĭɅģ�ɲ

ɹĭɅ�ɸk_ɲʅĚCɳǧɵɣʋɱɗʊɒ 

Ɏ ʟˉʞʾɃɸ 8JʎZʄʊŧƥʟˉʞʾɹæȨɜȖɗɡɳɲƋʈʋɱɗʊɒŧƥʟˉʞʾɹļĝ

ɸʇɘɵÁȌʎFʃĲūɵɸɲˏɡɸÁȌʎìöɛʉɶæȨȒÇʎù ɲɝʊˍAdey et al. 2013ˎɒ

ƑŨɟ�ʆʟˉʞƒɲ3Zɧʊʇɘɵ��Ɯɲɹˏ[ɣÁȫ 1cm��ɸæȨɲɖʊɜˏɉƺÇ�

�ɸ¦=ɲĕɗŵ�ɲɹɣʈɶæȨɜȖɞˏ[ɣÁȫ 0.5mm��ɲɖʊˍe. g. McCoy and 

Kamenos 2015ˎɒɬɭɥˏȖɗæȨɸ�ʍʉɶɔļɌɕąUÁɛʈąƀÁʅɸȨ©qɳɵʊɒȨ©q

ɸĲūɳɥɱˏļɌ 4000Áɛʈ 5000ÁɖʁʉɸĝɜƋʈʋɱɗʊȣǗĲūʢʙƖɸʤʝʒʐʆƼ

ćġɶɹ^ɺɵɗɜˍěČĉǆƔ 1997ˎˏʟˉʞʾɃɹũ¾ɛʈ�Ķ�ʁɲÄɞ?½ɥɱɚʉˏŗ

�ɲɖʋɺˏɡɘɥɬļĝɜŶǈɥɵɗņ/¾ɸǲĈɜÓʈʋʊɒɬɳəɺˏSĶɸŗň�ɶ3Z

ɧʊɔļɌɕ600Á��ɸʐʬʐʘʘʥʒʠʾɸÁȌʎìöɛʉɶæȨȒÇʆæ?ʎǹɾɬƍƟɲ

ɹˏ14�Ʃ�ȱɲĘȍɸ 150ÁȫɜĘʅŇŜɜɉɞˏŗňɜǙɛɯɬɡɳɜďʈɛɶɵɯɬ

ˍHalfar et al. 2013ˎɒ 

 

.)( 7CA=(

Ɏ ʟˉʞʾɃɹˏ�Żɸũ¾ɛʈĶ�ʁɲˏŗŇɳʍɨɛɵ5ɜɖʋɺɴɡɶɲʅŶǈɲɝʊŗǛ

ɲɖʊɒɪɸɬʄˏ�ɶȎɾɱɝɬʇɘɶˏņ/ɸŽɵʊ��ɲĹɓɵŶūɳ9�ɧʊ�Ĺɲǐo

ŚɗßȅʎñɯɱɗʊɒɥɛɥˏɡɘɥɬʟˉʞʾɃɸßȅɪɸʅɸɶɹŶåƨʎ�ɝɞā�ɧʊK

ɹɵɞˏŶåƨɸ�ɲĨɬɧÐJɹIĿƁɲɖʊɳÝʍʋʊɒɪʋɲʅˏʟˉʞʾɃɹ#ɸɿɳʏ

ɴɜƌŤȅɲɲɝɱɗʊŬŽɵŶūɲˏ�ɸŗǛɳɹȘɯɬ�Ĺßɸ�Żɶˏ�ɹ 200Á��ʅ

Gɛʈäɝɰɟʈʋɱɝɬɒ�ÒʅˏʟˉʞʾɃɸŶū�ĹßƍƟɜȕ¯ɥˏ�ɃɸƋɸŇÀƸ

ɜÄɜɯɱɗɞɡɳʎĜÑɥɬɗɒ 
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* 1����UzTr3|$(��2~��$)%~UzTr�%}A�3�#4�&B�!UzTrF�:4��>	G;�B�1A 

AC�+9E=6D4 

�/�/�� � 

CorallinalesUzTr�/CorallinaceaeUzTr� 

Corallinoideae1UzTr�� AlatocladiasgYVSx�~CorallinaUzTr�~�JaniarUYP� 

Lithophylloideae JVTxr�� AmphiroaNef`�~EzoVYQJVTxr�~Lithophyllum JVTxr�~Titanoderma4

funP� 

Metagoniolithoideae q[TeMubz�� PorolithonHdHPJVr�~Harveylithon, (PneophyllumrNU�) 

Mastophoroideae JVfgd�� Mastophora JVfgd� 

HydrolithoideaeSkJVr�� Hydrolithon SkJVr� 

Neogoniolithoideae JVforcP�� Neogoniolithon JVforcP�~(SpongitesMeOytJVr�) 

Hapalideales2ghuaKp�/HapalideaceaeghuaKp� 

Choreonematoideae JVJm�� Choreonema JVJm� 

MelobesioideaeUi�� ClathromorphumP[JVr�~LeptophytumwlbjI_p�~Lithothamnion JVr�~

MelobesiaUi�~MelyvonneaL\K]JVr�~Mesophyllum qZjIvp�~

PhymatolithonH^RVJVr�~Synarthrophyton QUfNP� 

Sporolithales3LzWJVr�/SporolithaceaeLzWJVr� 

 SporolithonLzWJVr� 
1UzTr��>��A�!UzTrA�8�"
��
>,09E=6D|Hind et al. 2016}4 
2��>BM{XbxuZz�� AustrolithoideaeB�-9E=6?64 
3��B�'9E=6?64 
4 Titanoderma8 LithophyllumAVfep7��7@<6=B/.85D|Bailey 1999}4 


