
 

 

     

ƛ10
9

Ɯ

 
 

Ə

1
0

9
-C

-1
3

Ɛ  
 
 

 
 



 

 

 

 

 

 

Ǻ109 ǻ  

 

 

 

 

 

 

 

 

 

 

109 12  

  



 

 

 

 

ɦ109ד⇔ Ӣ Ṇ ▲ ɧ  

Ὠכ ᵫ  

Ɏ ȸ109-C-13ɏ 

 

 

 

 

 

 

 

 

 

ỗ ȸ ◦ỗ ◦’Ṏ  

ᴩ ᴯȸ Ӵ ◦Є  

ѻ═ϢȸὭ  רּ

ȸМ Ӗ  12ѣד1ѣᴟ109ד109

ȸ 1,400,000а  

 

 

ɎӐ ᵫв ц∂ Ȳ ᴩ ᴯ ȲЛ҅ῶӐ Ӵ ɏ



1 

 

ӭ  

ӭ  3 

ῶӭ  6 

 7 

Abstract 8 

ᴩЏᵂ ⇔ в  9 

ȳ иӁȳӢ ֵ ἤцד ѝ  11 

(Ϛ) ᾭⱵ ד ѝ ֫  11 

(ϡ) ЍֵὮэⱵ ד ѝ ֫  17 

(Ϯ) ◦ ᾬד ѝ ֫  19 

ȳ Ӣ ▲ 25 

 (Ϛ) ᾭⱵ ц כ  25 

(1) Ӣ ▲  25 

(2) ᾭⱵ ᾼӢ ▲Ѡᾎ 26 

(3) ᾭⱵ - цכ Ὠ 28 

ȳ Ӣ דּ ῴ ʟ Ⱶ ֵ ἤ 103 

Ϛȳ  103 

(1) ֽᴶᶮ103 כ 

(2) ᾭⱵ ᾼӢ Ѡה ð ѷ҅ӻ Ӣ♄ҭ 106 

(3) Ӣ Ṇ 107 

ϡȳ ѻ Ю  108 

Ϯȳ ЍֵὮэⱵ Ю  113 

  



2 

 

ȳ Ӣ ’Ṏ ∂  114 

ԃȳ ᴕѝ  117 

ȳ  ȸ ▲ ỗ ṓц֫  119 

 

  



3 

 

ӭ  

 1- 1ȸ ᾭⱵ Ϯדѷ҅ӻ Ӣ♄ҭ 11 

 1- 2ȸ ⅞ ϱ ᾼ ᾭⱵ Ɏʦּמ ᴥ ỵȲ

ҿ ɏếв ɎҢ ɏɎ ὑ20161דѣМעɏ 
12 

 1- 3ȸ  (2019.3ѣ) 13 

 1- 4ȸ ᾭⱵ ֵ иέ 14 

 1- 5ȸ ᾼ ᾭⱵ ѷꜜ Ὼὁȴ 14 

 1- 6ȸ ᾭⱵ Ӣ  ᾓɎ20171דѣɏȴ 15 

 1- 7ȸЄ ᾭⱵ Ӣ  ᾓȴ 16 

 1- 8ȸ Є נּ ẞ ЍֵὮэⱵ иᵉᾼ֮  (= )ȴ 19 

 1- 9ȸ֢ זּ ϱἉῶ ᾬ ⇔Ɏẃ ȸ2014 ỗ ṅשׁ

ɏ 
20 

 1- 10ȸ֢ זּ ϱἉв ᾬ ⇔Ɏẃ ȸ2014 ỗ שׁ

ṅ ɏ 
20 

 1- 11ȸ Л֮֝ ᾼ ֵ ἤ ᴷʟѿ ἤפ ӱ 21 

 2- 1ȸ Ӣ ▲г  25 

 2- 2ȸг ֮ ȸA-Әׄ; B-Ә ; C-’Ӣ; D-G2; E-G1; F-ӪӞ 25 

 2- 3ȸ ᾭⱵ ▲ цѠ ȴ 26 

 2- 4ȸЄ G1 ⁮ Ϯ Џ ᾼЏᵂ Ạ › (ϱ Ȳ

2020.3ѣ) ếẠ ∟(ϯ Ȳ2020.4ѣ) ȴ 
34 

 2. 5. 1ȸ 1ɎӘׄɏ1091⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
45 

 2. 5. 2ȸ 2ɎӘ ɏ1091⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
47 

 2. 5. 3ȸ 3Ɏ’Ӣɏ1091⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
49 

 2. 5. 4ȸЄ 4ɎG2ɏ1091⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
51 

 2. 5. 5ȸЄ 5ɎG1ɏ1091⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
53 

 2. 5. 6ȸӪӞ 6ɎӪӞɏ1091⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
55 



4 

 

 2. 6. 1 1ɎӘׄɏ1094⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
57 

 2. 6. 2ȸ 2ɎӘ ɏ1094⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
59 

 2. 6. 3ȸ 3Ɏ’Ӣɏ1094⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
61 

 2. 6. 4ȸЄ 4ɎG2ɏ1094⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
63 

 2. 6. 5ȸЄ 5ɎG1ɏ1094⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
65 

 2. 6. 6ȸӪӞ 6ɎӪӞɏ1094⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
67 

 2. 7. 1ȸ 1ɎӘׄɏ1097⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
69 

 2. 7. 2ȸ 2ɎӘ ɏ1097⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
71 

 2. 7. 3ȸ 3Ɏ’Ӣɏ1097⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
73 

 2. 7. 4ȸ 4ɎG2ɏ1097⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
75 

 2. 7. 5ȸ 5ɎG1ɏ1097⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
77 

 2. 7. 6ȸ 6ɎӪӞɏ1097⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
79 

 2. 8. 1ȸ 1ɎӘׄɏ10910⇔דѣԌᾼ ᾭⱵ ц

Є₤ ᾼ цכ ȴ 
81 

 2. 8. 2ȸ 2ɎӘ ɏ10910⇔דѣԌᾼ ᾭⱵ ц

Є₤ ᾼ цכ ȴ 
83 

 2. 8. 3ȸ 3Ɏ’Ӣɏ10910⇔דѣԌᾼ ᾭⱵ ц

Є₤ ᾼ цכ ȴ 
85 

 2. 8. 4ȸ 4ɎG2ɏ10910⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
87 

 2. 8. 5ȸ 5ɎG1ɏ10910⇔דѣԌᾼ ᾭⱵ цЄ

₤ ᾼ цכ ȴ 
89 



5 

 

 2. 8. 6ȸ 6ɎӪӞɏ10910⇔דѣԌᾼ ᾭⱵ ц

Є₤ ᾼ цכ ȴ 
91 

⇔ד109 : 9 -2  г - Ⱶ ủ о

 
94 

⇔ד109 :10 -2  г - ϱҙ Ⱶ

о  
94 

⇔ד109 :11 -2  г - ϯҙ Ⱶ

о  
95 

 2- 12ȸ108-109ד ᾭⱵ ᾼ ֯ г ủ ἤ

о 
99 

 2- 13ȸ108-109ד ᾭⱵ ֯ г ϱ

ҙ ᾼủ ἤ о 
100 

 2- 14ȸ108-109ד ᾭⱵ ֯ г ϯ

ҙ ᾼủ ἤ о 
100 

 

 



6 

 

ῶӭ  

ῶ 2-1ȸ2020ד 1ѣԌ ᾼ ᾭⱵ ɎʦCCAɏ 35 

ῶ 2-2ȸ2020ד 4ѣԌ ᾼ ᾭⱵ ɎʦCCAɏ 38 

ῶ 2-3ȸ2020ד 7ѣԌ ᾼ ᾭⱵ ɎʦCCAɏ 41 

ῶ 2-4ȸ2020ד 10ѣԌ ᾼ ᾭⱵ ɎʦCCAɏ 43 

ῶ 2-5ȸ109דҳủ г ᾼ ᾭⱵ  ȴ 96כ

 



7 

 

 

ү Ӣ ѻ иᵉὑү ᴫҖ Ȳ ֯ү ὧ ц⁮ ᾼ⌡╡ҙ

ᾼ ᵬ+ ֮Ӽצ ЄЊЛϚᾼ иӁȲᵀЄ ⱢоӰ ȴӭ›ׁש

ṅ ӱȲ ẓצ Є ᾼ Ȳᴖѹ╥ѿּמ  ᾼ ᾭⱵ Ɫѻ

ӢᾬȴӐד⇔ᾼ Ӣ ▲ѻ ╥Ἃ ⇔ד108 Ӣ ▲

֯ Ӏѻ Ϯ ẓ Ӣ ᾼг ȸ Ϯ (ӘׄȳӘ

ȳ’Ӣ)ȳЄ ϡ ɎG1ȳG2ɏцӪӞ Ϛ Ȳ ᴩԚҳủ

ᾼ ᾭⱵ ֵ ἤц ⇔ủ ἤ оᾼӢ ▲ȴ ▲ Ὠ ӱȲϚѣ

ԌцҳѣԌᾼ ᾭⱵ ᾼ ֯Є Ԍ Ɫҳủ ▲М ᾼѣԌȲ

ᴖϝѣԌцϫѣԌᾼ ᵅȴ ᴖṕȲЄ ֯ҳủ ▲Ԛ

ֵᾼ ᾭⱵ Ɏ22 ɏȲװПⱢ Ɏ20 ɏȲ ᵅⱢ

ӪӞ Ɏ12 ɏȴѿ ᾭⱵ ҳủ оᴖṕȲЛ֝

ϱҙ ᾭⱵ ֯Л֝ủ о ЄȲ Ϡ ᾼӘ

ׄ ȲϚѣцҳѣЄ Ԍ ᾼ ᾭⱵ ד ȲЄ Ԍᵅ

ᾼ ᾭⱵ  50%Ȳ ếӪӞ ṷצ ꜙᴟ

Ҡ 80%ѿϱȴ ᵑᾃ ᾼ╥Ȳ ᾼ’Ӣ Җ Ȳᵛ ῺЄ

ᾼ цЄ ᾼG1 Җ ȲἨ ╥ắẞҐ ᾼ Ȳ

ᾼ Ḙ ֵȲ ֵ−כ ᾭⱵ ᾼ ▲ ȴ ֥ҳủᾼ ▲Ȳ

ϚѣԌцҳѣԌ ᾭⱵ ᾼ ế ד Ȳ֯Є и ꞋⱢ

ҳủ ▲М ᾼѣԌȴӦ ᴟ⇔ד108 ᾼ⇔ד109 ▲ ẃכȲ֯

ᾼ ᾭⱵ   Ҡ ֯ӘׄцӘ П ȴЄ

ᾼϡ Ҡ ԝⱢ  Ȳ֪ⱢЄ Л ẓצ

ᾼ ᾭⱵ ֵ ἤц ⇔Ȳᴖѹױ Ӕ֯ ∂ᾼ Ϯщ

ן ד ȴҫϚѠ ȲӪӞ ᴯὑϮ Џ Җ Ȳ⁄Ҡ Ɫ

Ӣ   ᾼ ȴ 

 

  



8 

 

Abstract 

The current, living algal reefs in Taiwan are largely distributed in northwestern Taiwan. 

Although some patchy algal reefs with various sizes are also found in Hengchun Peninsula 

and eastern Taiwan, most of them are fossil algal reefs. Recent studies showed that the 

largest algal reefs in the coastlines of Taoyuan City are mainly composed by a red algal 

group, crustose coralline algae (= CCA). The 2020 algal reef ecological survey is a 

continuous study to investigate the CCA species diversity and abundance (= coverage) at 

the six sites in Taoyuan City's three main algae reef areas based on the 2019 algal reef 

ecological survey, including three in Guanxin (Yong'an, Yongxing, Baosheng), two in 

Datan (G1, G2) and one in Baiyu, for four seasons (January, April,  July and October of 

2020). The preliminary survey results showed that the CCA species diversity is shown to 

be higher in January or April,  whereas a lower diversity of CCA occurred in July or October. 

Overall, Datan algal reef area was shown to have the highest species diversity of CCA (22 

spp.), Guanxin algal reef area was the second (20 spp.), and Baiyu algal reef area was shown 

to have the least species (12 spp.). At the aspect of the seasonal changes of CCA coverage, 

it was very changeable in the upper parts of the intertidal zones in all investigation sites, 

and the CCA coverage reached higher rate in January and April.  In general, except for the 

site in Yong'an, Guanxin algal reefs, the CCA coverages could reach more than 50% in 

most lower parts of the intertidal zones. In some spots in Guanxin and Datan algal reefs, 

the CCA coverages could reach up to 80%. Noticeably, the sand accumulation has 

gradually increased in northern side of Baosheng in Guanxin algal reefs and some areas in 

the site G1 in the Datan algal reefs. In a result, some algal reefs with live CCA were covered 

by thickened sand layers. The species diversity and coverage of live CCA are quite high in 

most investigation sites in January and April  of 2020. Based on the survey data obtained 

during 2019-2020, the long-term monitoring hotspot in the algal reefs of Taoyuan could be 

set up in a place between Yongôan and Yongôxin in Guanxin algal reefs. The two 

investigation sites (G1 & G2) in the Datan algae reefs can be important hotspots, not only 

having high species diversity, but also the two sites are in vicinity of the 3rd Liquid Natural 

Gas (= 3rd LNG) station. On the other hand, the Baiyu algal reefs, which is located at the 

north side of 3rd LNG station, could be set up as a control investigation site for monitoring 

a long-term trend of the algal reef ecology in Taoyuan. 
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ɦ109ד⇔ Ӣ Ṇ ▲ ɧ ᴩЏᵂ ⇔ в  

Џᵂ ӭ Џᵂ ⇔в  ᶙכ⇔ 

1- 3ѣ 4- 6ѣ 7- 8ѣ 9- 10ѣ 11ѣ 100% 

(Ϛ) ד

ѝ ц

Ḇ  

ʌ ʌ ʌ ʌ ʌ 100% 

ѝ ֫ ȳиӁ Ӣ Ṇד ṅשׁ Ȳ

П Ӣ ṆП ᾓиӁ דצ╠ ѝ ȲḆ Ϥ ⇔ד

Ὠȴṳכ▲ ҟ ֯ד ֮ ᾼ ᾭⱵ ᾼӢ

▲ ὨȲѩ иέ ᾭⱵ ᾼӢ ▲Ѡᾎȴ 

(ϡ) 

Ӣ ▲ 

ʌ ʌ ʌ ʌ ʌ 100% 

▲ ᾭⱵ цכ ủ ἤ оȲѿ

ԓ ἤϠ ֵכ ἤцủ ἤ Ὲ оȲṳṼӐ ›

∂Ὠכ⇔ד(108) Пד ╓ Ȳ ᴷ Ӣ ṆП ᾭ ȴ

ҫ ṅѝשׁד Ӑ ⇔ד ∂ὨȲכ▲

ᾭⱵ Ҡ∂ӴП  ȴ 

1ȳ ▲ ȸᴞ Ὥ Ѐ⁮Ỵᴟ∟ ЀҖỴȲᴟю 6

ȲẔМ ҔᵶЄ G1ế G2֢ 1 ȴ 

2ȳ ▲ цѠᾎȸḕủ Ȳװ1 ӣӐ ⇔ד108 ∂ӴП

Ӣ ▲ѠᾎȲἨ ӣּז ҒỆứ ᾎȴ 

 

(Ϯ) 

Ӣ דּ

 

ʌ ʌ ʌ ʌ ʌ 100% 

֥Ἤ דד ѝ ȳӐ ⇔ד108 Ӣ ▲ Ὠ(ᵶכ

цủכ Ὲ оȳ ЍֵὮэⱵ ᾼиᵉц )Ȳ

ѿцӐ Ӣ ὨȲכ▲ װὨ(ᵶ֢ủכṅשׁ ▲

Ӧὁ ȳ ѠהПד )Ȳ оⱢ ὔ ᾼּד ῀ Ȳ

Ӣ דּ њҌцΩ ȲѿҒ Ϛ ῂ Є

ᾭⱵ Ӣ  ц‍ ὔ ᾼ ἤȲ Ӗ ֯ Ӣ

ᾬ Ȳᾃ Ӣ ц Ȳ ᵍ ᾭⱵ ᶮכᾼ⸗

ȴ 

(ҳ) 

Ӣ ’

Ṏ ∂  

ʌ ʌ ʌ ʌ ʌ 100% 

Ӣ ’Ṏ ∂   

(Х) Џᵂ

Ὠכ Ḗ 

ʌ ʌ ʌ ʌ ʌ 100% 

ᵫв ṿӣ ѱцד Џᵂ ѱȲ ᴟю 50 ѿϱȲѿӢ

ȳᾬ цЏᵂ נּ▲ Ɫ ⁄ȴ 

 

  



10 

 

  



11 

 

ȳ иӁȳӢ ֵ ἤцד ѝ  

(Ϛ) ᾭⱵ ד ѝ ֫  

ᾭⱵ ɎCrustose Coralline Algae, CCAɏἨ Ⱶ מּ ɎReef-

building Coralline Algaeɏ ᾛиᵉὑԓ ֢ Ȳи ϱ ὑּמ  (Rhodophyta)

Ⱶ Ṹ (Corallinophycidae)ȲⱢϚ ֵ ἤ ᾼ ◦ἤּמ ȴ ᾭⱵ

ὑ Ⱶ Ȳ╥Ϛ ҡᴔᾼ מּ◦ ȴ Ⱶ ᾛиӁὑ ȳṸ

ɎAdey & Sperapani, 1971ɏȳ ɎAdey, 1986ɏẞ ֮ᾼѬ ɎAdey et al, 

2005ɏȴҫϚѠ Ȳ Ⱶ иӁᾼѬ ᾘỴ ᴃȳ ȳṸ Ѭ

ɎAdey, 1998ȷUnderwood et al., 1991ȷDethier, 1984ȷVillas Bôas et al, 2005ɏẞ

Ѭ Ȳ Ἁּפ 268еѐ П ҠṓẔ׀♄ɎLittler et al., 1985ɏȴ֪ẓ

ᴩԏ֥ᵂӣ ϩȲ֯Ӣ  Ӽ ᾼѬ ȳԏ ц ȴ ᾭⱵ ᾼ

о Ҡ֯ײϺ∟כⱢⱵ ᾼϚ ԌȲ Ӑ Ҡѿ ẁ ֵ‍ о

Є₤ Ệ Ӣ Ȳ ẁ ᾬ ֵӢᾬȲϷҠⱢ ֵ ◦ ᾬ

ᾼ ֮Ȳ֯Ⱶ Ӣ ṆМ᷊ ᾼṔᴥȲⱢ ᾼ ӢᾬȲϷ╥ү ᾘ

֮ ѻ ᾼӢ Ɏ̓͂Liu et al. 2018ɏȴ ᾼ╥Ȳ♄ ᾼ ᾭⱵ מּ Ȳ

֪Ӣ  ᴔоᾼ о ȲҠѿ’ Бᶮכᾼ Ȳᵍắ – Ȳ

֯ ◦Ӣ ϱȲẓצ’ ֮ᾼ ғ ȴ ᾭⱵ ᾼӢ  ═ ◦ᾬ ֵ

ἤᾼ Ӣ ғ ד Ȳ֪֯ױ ◦ оᾼ ϯắẞ ӭ ᾛᾼׁש

ṅɎHugh et al. 2007; Hofmann et al. 2016ɏȴ 

ᾭⱵ ἤ

Ϡẓצ о ȲḆמּצ

Ӣ♄ҭѿדᾼϮצ

цἬצӢ Ꞌצ

оᾼ ᾭ Ɏconcep- 

taclesɏ’ Ɏṓ 1-1ɏȴ

ᾭⱵ ᾼϮדӢ♄

ҭⱢҳи І ȳ І

ѿц Ӣ֯ І ϱ

ᾼὨ І ӻ ҏ ᾼ 

ѷ҅ӻ Ӣ♄ҭȴẔМȲצἤѷ҅ᾼ ІꞋ֯ ῶ ᾼ М ṎȲ

 

 1- 1 ᾭⱵ Ϯדѷ҅ӻ Ӣ♄ҭ 
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І Мᾼ Іכ ∟Ӧ э ὍȲ ᾼ І Ϥכ І

ᾼ М І ֥Ȳ֯ І ϱ ṎὨ І ѷ҅ɎצἤӢ Ѡהɏȴ

כ ᾼὨ І ὍὨ ІȲὨ І ῤ∟ ṎӢ Ɫҳи І ѷ҅Ȳᴖ

כ ᾼҳи І ῶ ᾼӢ Мᾼҳи І כ ∟Ȳ Ὅҏҳ ҳ

и ІɎ ἤӢ ѠהɏȲᴖҳи І֯ ᾼ МȲ ῤ ṎⱢ І Ȳ

ᴖᶙכϚ Ϯדѷ҅ӻ Ӣ♄ҭȴ 

֯Ⱶ МȲ оᵂӣ ԏ֥ᵂӣϚ Ӣȴ ѬМᾼ І

Ȳ ‚ṿ І І ֥ɎCa2+ + 2HCO3
- Ÿ CaCO3 + 

H2O + CO2ɏȲᴖᶮכ ḛ ᾬ ὑ П ȴ֝ Ȳ оᵂӣМ

ҏᾼϡ о ⁄ ṿӣὑԏ֥ᵂӣᾼỆ Мȴ֪ױⱵ ᾼӢ צ ᵅ

Ѭ оṳ ═ ◦Ӣ ᾼғ Ȳ֯ ◦ оᾼ ϯắẞ ᾛᾼᾃӭ

ṅȴӢᾬשׁ ᾼᶮכȲѻ Ҕᵶ Ӣᾬᾼ оӢ ȳ ḛ ᾬᾼ

҉ ѿцῶ ПӢᾬᾼ ế ỵכ ᵂӣȴⱢϢἬ῀ᾼ Ӣᾬ

Ϡѻ ᶮכⱵ ᾼ Ⱶ ҵȲ ᾭⱵ Ӽ ѿ ᾭ ֯Ⱶ ᾼ

ᾬ ϱȲכⱢⱵ ᾼϚ ԌȴҫҵȲ ᾭⱵ ֯ ứ Ỵ כ

Ɫ ᴾ ᾼ оӢᾬȲẔ ֣ϱӢ ᾼ ἤ ẓֵэכ ᾼ Ȳ

ד ѣ∟ᶮכ Ɏֽ 1-2ɏȴ 

 

 

 

 

 

 

 

 

 

ү צ ϚϾеṭ  ᾼ Ỵ Ȳѻ ҠиכϮЄ ₤ȸ(1) ᾼỵ

Ӱ Ỵȳ(2) ᾼ ỴȲѿц (3) Ӣᾬ Ỵ (☻ Ϣ 2017)ȴ

ẔМᾼӢᾬ Ȳ ѻ иᵉὑү ᴫҖ ȴ  (2012) ᾼ ▲╓ҏ Ỵ

 

 1- 2 ⅞ ϱ ᾼ ᾭⱵ Ɏʦּמ ᴥ ỵȲҿ ɏế

в ɎҢ ɏɎ ὑ20161דѣМעɏ 
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ᾼ ѻ иӁҖ Є ᴎ ỴȲ֣⁮Ἃᴼᴟ ц ⅞ Әׄ

 ῺȴṼ ϫҳứדᾼ Ȳ ֮ ҡᴔᾼ Ɫ 7530 ד›ᶮכ

Ɏ Ϣ 2009)ȴ Җ ֵ ᾘ צ ᾭⱵ Ɫѻ ᾼ ᾼּנ Ȳ

ҖӀӰ ♂ȳ Ṕȳ Ѝ ȳϮῡ Ѭȳ ᾿ᴟ ᴎ ȲꞋ

Єצ ᾼ ȲẔМѿ Ɏʦ ᴊỵɏ Ɫ ЄɎֽ 1-3ɏ

Ɏ Ϣ 2009ȷѵ 2008ȳ2010ɏȴҫҵȲ֯ү ὧ ц⁮ ᾼ⌡╡ҙ ᾼ

ᵬ+ ֮Ӽצ ЄЊЛϚᾼ иӁȲT Є ⱢоӰ Ȳᴖ‍ Ӣ Ɏ

ю Ȳ2017ɏȴῺדẃȲ ᾘ Ӣ ắẞЏ ᴆ╬ᾼ ȲẔМ

׀ ἬҜ Єᾼ - ⅞ ᾼ Ɫ Ȳắẞῂ Є

ϫи ᾃȴ 

 

 

 

 

 

 

 

 

Ὥ ϢɎ2013ɏⱢ װ ᴩ֯ ֮ ד 2013 ~ 2012  Ϛ ҳד

ủᾼ ᾬ ⇔ếᵓӣԒ Ɏ ɏ ᾭⱵ

ПӢ ϩȲ҃ ’ Җ ᾼ ẓצ ᾼᾬ ⇔Ȳ

’ в⁮ ᾼ ⅞ ПȲᴖᴯὑЄװ ѿҖᾼ Ѐц Ὥ Ѐᾼ

ᾬ ⇔ ᵅȴҫϚѠ Ȳ ᾭⱵ ПӢ ϩ Ὠ

֮ П ᾭⱵ Ӣ ϩד Ȳᵀ╥ѩ ᶩ מּ ὭӢ ϩⱢᵅȴ ᴖȲ

ѿ Ỵ ᴿ ẃѩ Ȳ ’ ֮ᾼӢᾬֵ

ἤ ȲṳԝⱢ ỴẒЄӢ ȴ ҏ ֯ ᾼ ᾭⱵ

Єֵ Ӽצ ╦иᵉὑҖү Ẕһ֮ Ȳᵀ֯Ẕһ ṳḥצ ṎⱢ

Є Ȳᴖѹ ᾭⱵ Ɏֽ Ӱ ʟPhymatolithon spp. ц₉ ʟ

Harveylithon spp.ɏӭ›Ҭҏ ֯ ɎὭ ṅשׁרּ ӑ ῶּנ ɏȴ 

  

 1- 3  (2019.3ѣ)ȸҿ Ɫ’Ӣ Є ҏᾼ ȷҢ

Ɫ’Ӣ Є ᵅ ҏᾼ Ѿ ᾭⱵ ᶙԓ ᶮȴ 
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ҵȲױ ỗ ỗ ὧ Є ю ṅשׁ ὑ2018ד ᴩᾼ

ӪӞᴟ ⅞ Є₤ ế ᾭⱵ ֵ ἤ ṅשׁ▲ Ὠ ӱȲѿ

DNA ӢỄ иέԚ 24 ᾭⱵ Ȳᴖᾬ ⇔⁄ѿ’Ӣ үɎ11

ɏ G2 үɎ11ɏ Ɏṓ 1-4ɏȴ 

 

 

 

 

 

 

ҫϚѠ Ȳ ◦Є ◦ӢᾬׁשṅἬὭ רּ ṅשׁ ẃ֯דֵ

Ἤ ᴩᾼ ᾭⱵ ֵ ἤцӢ ֯‹ṅȲӭשׁ Б

צ 20 ѿϱᾼ ᾭⱵ Ȳ ᵑ╥֯’Ӣ ᾼ ᾭⱵ ֵ ἤ

Ɫү П′Ȳᴟюצ 15 ѿϱȲҔ╗ Ӱ ɎPhymatolithonɏȳ

ɎCrustaphytumɏȳ₉ ɎHarveylithonɏȳӰὬ ɎLithothamnionɏ Ӱ

ɎSporolithonɏ ѹֵ Ɫѷꜜ Ɏ 1-5ɏȲ ᵑ’ ɎLiu et al. 2018ȷ

ếὭ ӑרּ ῶּנ ɏȴ 

 

 

 

 

 

 

 

 

 1- 4ȸ ᾭⱵ ֵ иέ 

 
 1- 5 ᾼ ᾭⱵ ѷꜜ ῺὁȴA-C: Phymatolithon 

margoundulatus, P. sp. 2 & P. sp. 3; D: Crustaphytum pacificum; E-F: Harveylithon 

rosea, H. sp.1; G: Lithothamnion sp.; H. Sporolithon sp. 
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Ὼדẃᶺ ṅשׁ ֯ ֯ד2016-2017 ᾭⱵ Ӣ ṏֻ

ȲὑӪщЄ Ȳиᵑ֯ ế ⅞ זּ᾿₣ ʞѠ Ѡ

ה ᴩ Ⱶ מּ Ɏʦ ᾭⱵ ɏӢ ᾭᾓế ⇔ ▲Ɏѿ ᴯ

ῶӱɏȴ ▲ ӱ ᾼ Ɫ ’ в ЄȲиӁӦ

ᴟᵅ פּ⇔ ᾿₣ 400еѐȴ ᴖȲӦ Ἇᵅ Ѡ֣ᾼ 200-

300еѐᾼ ȲꞋ Є ᾇḘ Ɏṓ 1-6ɏȲᴖѹЄ Ԍ ᾭⱵ

ᵧӪоᾭȲ Ѿḥצẓ♄ἤᾼ ᾭⱵ ȴ ᴖȲ֯ ϯҙ ᵅ

ᾼ Ɏ ּ100פеѐɏ ȲЬ ᵉצЄ ♄ ᾼ ᾭⱵ Ɏṓ 1-6D-

Eɏȴ Ӱ Ɫ ϱᾼѻ Ⱶ Ɏʦ ᾭⱵ ɏȲ

ᴖ ᾭⱵ Ẕһ  ἤᴚ ₤ Ɏ‍ оЄ₤ ɏἨᾇḘ Ȳ

⁄♄ϩϯ ṳѹӢ Лṏȴ 

 

 1- 6ȸ ᾭⱵ Ӣ  ᾓɎ20171דѣɏȴAȸ

ϯҙ ֮ ȷB-Cȸ Є ᾇḘ ῺὁȷD-Eȸ ϱϡ ѻ :

ɎDɏế Ӱ ᾼϚ ɎEɏȴ 
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Ṽ ד2014 ╜Ἀ ᶝ ṅשׁ ᾼכὨ ᵫȲ2012ʲ

ד2013 ҳủ Є₤ ▲ȲԚ Ϡ10 ȲẔМ 1

2 Ȳиᵑ╥Ӱ ɎUlva lactucaɏ ɎUlva proliferaproliferaɏȴ ӐӦᶮ

иᾼ6 ᾭⱵ Ɏcrustose coralline algaeɏȲLiu et al. (2018) ᵓӣи

ІӢᾬ Ѡᾎ ϚḔ ứצ 15 Ҕ╗ 3 ѷꜜ  [ыӂ◦

ɎCrustophytum pacificumɏȳᾌ Ӱ ɎPhymatolithon margoundulatusɏếᾶ

₉ ɎHarveylithon roseaɏ]ȳϫ ӑ ᾼҠ ѷꜜ цү נּ

Ӱ ɎLithophyllum margaritaeɏȲᴖẔ ᴚ ἤἨ‍ Є₤

⁄ѿ ᾭᾼ ɎCentroceras clavulatumɏȳ Ӱῧ ɎGelidiophycus 

hong kongensisɏȳЊḏ ɎChondracanthus intermediusɏế ᴘ

ɎPeyssonnelia sppɏⱢ Ҡṓד ɎὭ ṅשׁרּ ӑ ῶּנ ɏȴ 

◦Є Ὥ רּ Ὼ ֯ד цЄ Є₤ ▲ᾼ Ὠ

ӱȲ֯Є ᾼ G1ếG2 МЄ₤ ╥ѿ ᾭⱵ ⱢѻȲ

ᵑ╥֯ᵅ  Ὼצ ᾼ ᾭⱵ ȲװПⱢ ᾼӘ ц

ȴ Ӣ Ṇᾼ ᾭⱵ ֪Ӣ  ⇔ϫи Ɏḕד Ғ

⁴⇔ЄּפҬ1-2צ mm ἨḆᵅɏȲ ὔắẞ Ɏֽ Ѭ ȳᾌ

ȳᾇḘ ἨẔһӢ ᶶ Є₤ ֮ ᾨȲѬ Ȳṓ 1-7ɏ

ɎAdey & Macintyre, 1973ȷSteneck, 1986ɏȲ   ═ ᾃ ▲ȴ 

ҫҵ ỗ ’ ỗ ◦Є Ὥ ṅשׁרּ ᾼ⇔ד 108 ֯

Ӣ Ṇ ▲ῴḔ Ὠ ӱȲ ᾭⱵ Ɏʦ ѻ ɏᾼ ế

֯╡ủɎҳѣԌɏᾼ ד Ȳ֯Є Ԍ ꞋⱢϮủ ▲М ᾼѣԌȴ

  
 1- 7ȸЄ ᾭⱵ Ӣ  ᾓɎҿɏ20188דѣМע Є

ᾭּמ цᾇḘ ῺὁȷɎҢɏ201811דѣἉ ᾭⱵ Є ᾭּמ

ᾼῺὁȴ 



17 

 

ᴖȲ ᾼӢ ắẞ ֪Іᾼ ‍ ᾼЄȲ ᵑ╥ Ѭ ⇔ ὑ ѫ 

28⇔ѿϱ ȲЄ Ԍᾼ ᾭⱵ Ӣ Ꞌ ᴔоѹӢ  ⇔ ȲꜙᴟӪо

Ϻȴ֯ϝѣῴП∟Ȳ֪ײ ц ꞋЄ ϱὡȲԛҒϱ ᾼ ḘӼ

ѡ ֵȲ ṷ ֪ІᾼḂ ȲꞋ ᾭⱵ Ӣ Ȳ כ ϡủ ᾭ

Ⱶ ᾼ ᵅȴ ֵ ἤᾼủ оắ ȳ֮ᶮ Ȳ

ᾼЄ₤ ᾼ ֵ ἤц о ▲Ҭצ ѣȲѿӭ› ֪І

ᾼӂᶁ о╥ ᾎ Ὑ  ᾼӢד оȴ ᴖȲ֢ ᾼ ᾭⱵ

Ӣ ╥ᵡắẞщ Ϯ ן ╟Џᾼ Ȳ⁄צ∕ẃד═ ᾼ ד ȴ

Ɫצ ’Ṏ Ỵ Ӣ ṆȲ╜Ἀד ᴯȲ Ϡ ֥Ӗ ᾼᴞ

ἤ’ṎᵂᾎȲ ᷾ᾃḆֵ ạứ∟ ᾼ’Ṏ ╟ẃ’ ὑѷꜜ ⸗

ᾼ Ӣ Ṇȴ 

 

(ϡ) ЍֵὮэⱵ ד ѝ ֫  

Ӣ Ṇ Ϡ ᾭⱵ ѿҵȲỮצ ᾼἉ ₤Ӣᾬ֯׀Ȳֽ

ᾬᾼ ṙ ȳӧ ȳ ֵѪ ȳ ᾬ Ɏ ṓМׁש ╢ ṅשׁ

ד2018 ỗ ỗ  ᾼ 6 ѣד ṅɏȴяẔ֯ 2017שׁ▲

Ȳצ ֯ ᾼ

Ϡ ЍֵὮэⱵ ȴ ЍֵὮ

э Ⱶ  (Polycyathus 

chaishanensis Lin et al., 2012) 

ῴ֯ Ѝ Ȳὑ 2012 

הӔד ῶⱢ  (Lin et al. 

2012)ȴ Ⱶ ὑẛ

ᾬ    (Cnidaria)ȳ Ⱶ  

(Anthozoa)ȳг Ὅ Ⱶ Ṹ  

(Hexa- corallia)ȳ Ӱ Ⱶ ӭ

(Scleractinia)ȳ Ⱶ   -Caryo)דּ

phylliidae) ᾼכ (Hoeksema and Cairns 2019)ȴ֯ү Ȳ Ϡ Ѝ

ᾘỴ נּצ ẔиӁҵȲὑү ᾘỴ Ẕ Ӕᾼ

ЄЊỮӑ ᴩԓ ἤᾼϠ ȴϷӦὑ −ю Ȳ֪ ױ ṅשׁ

ᾼѝ ꜙюȲ Ẕ֯Ӣᾬ цӢ Ṕᴥᾼ᷊ ϱ Л ȴֵӦὑӐ Ⱶ

 

Є  G2 נּ ẞᾼ ЍֵὮЀⱵ  
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Ɫᴩ╜ ỗ еᵫᾼ ( I ) ’Ṏ Ӣ ᾬ (Ӗ  108 

ѣ 9 ѡеᵫП 1 ד ◦’Ṏ Ӣ ᾬ֤ )ȲⱢ ═Ӣᾬֵ ἤ ֵ֪

ἤȲ ᾬ Ḇ ᾛ ϚḔᾼϠ ȲⱢ ’Ṏᾼ ȴҫϚѠ

Ȳ ЍֵὮэⱵ װ ᾼ֮ ╥֯ Ӏ Ѝ Ɏʦ ֮ה ɏȲ

Мׁש ╢ Ђ֯ ד2018 ῶὑ Мїᾼ І ѝ ( ҷᾼ

ЍֵὮэⱵ Єכ ’ ᾼӇ ἤȲhttps://e-info.org.tw/node/212461)Ȳ

ӦὑМЍЄ  ЀᾼֵὮэⱵ ֪ ֮ắẞ╟Џ Ȳ֯2010דП∟

Ҭ ϯ Ѝ ᴃᾼю Ȳᴖ Є ᾼG1 G2 МȲἬӢ׀

ᾼ ЍֵὮэⱵ Б ֮ה ד2012 ᾼ ȴҫҵȲ

Мׁש ╢ Ђׁשṅ ֯Э֯ד ґ(Scientific Report)ῶϠϚ

צ ЍֵὮэⱵ ֯Є ᾼ цЄЊȲ Є Ɫү

ӭ›ẓ ֵѹẓ ứ ЍֵὮэⱵ ᾼ Ȳ ҏ֯Є

ᾼẻ  (Kuo et al. 2020) ȴ 

Ӏ Џ ᴷ ᵫ  ( Ӣ Ṇ֪

иέ ᵫȲ г  Џ Ӣ ᾓ) ᾼв

Ἤ ȲӖ ד 107  ֯ Џ ᾼ иᵉ вȲὑ G1  G2 

иᵑּנ ẞ 35  40 ᾼ ЍֵὮэⱵ ȴ ᵫӼ иӁᾼ֮ ẁ

Ϡԓ ứᴯṆ  (Global Positioning SystemȲGPS)ȲҠѿ Ⱶ ᾼᴯ  

(  1-8)ȷױҵ ὑ ЍֵὮэⱵ ὑ ᾼ Ϸצ ἤᾼ Ȳ֯Ӣ

ᾬ ϱᾼד ⁄ӑṓ ȴӐׁשṅ֯ס ὑ Є ᾼ

ЍֵὮэⱵ ᴩиᵉцứᴯ Ȳѿ ẃ ὑ ᾬ ᾼ’ṎЏᵂ

ᾼӢᾬ ȴ 

ҫҵ ỗ ’ ỗ ◦Є Ὥ ṅשׁרּ ᾼ⇔ד108֯

Ӣ Ṇ ЍֵὮэⱵ ▲Ȳ֯Є G1 Ԛ ṳ ϫϡ ♄

Ȳᴖ֯Є G2 ṳ ẞϡϫҳ ♄ ῴḔ Ὠ ӱȴ

ᴖṕȲ֯Є G1 ᾼ♄ ᾼ ⇔Юὑ 4.5 cm ẞ 30.5 cmП

Ȳ ֯ ϱᾼ ⁄Юὑ 10.08 cm2ẞ 314.15 cm2
 П ȴ֯Є

G2 ᾼ♄ ᾼ ⇔Юὑ 2.6 cm ẞ 38.5 cmП Ȳ ֯

ϱᾼ ⁄Юὑ 5.46 cm2ẞ 404.25 cm2
 П ȴҫϚѠ ᵑᾃ ᾼ

╥֯Є G2 ᾼ ЍֵὮэⱵ ♄ ắẞ ᾼ Ḙ Ȳ

ṷצ МᾼⱵ ϺײӪоцצ ȴ 

https://e-info.org.tw/node/212461
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(Ϯ) ◦ ᾬד ѝ ֫  

Ṽ ד2014 ╜Ἀ ᶝ ṅשׁ ᾼ ▲ ὨȲ֯ Ἁῶ

ᾬ ▲ Ὠ ӱ ⅞ Ɏ ⅞ Ѐ ɏẓצ ֵᾼ ᾬ Ȳ

Ɏ Є ɏװПȲẔМ ⅞ ѿ Ṝ ֽ ɎLunella coronataɏ

ц ỵ ɎThais clavigeraɏ ⇔ ȲẔװⱢֵὰ ֽ Ӱ ɎIschnochiton 

comptusɏȲ Ϸѿ Ṝ ⇔ ȲẔװⱢ ӧ ֽ Ự

ɎPagurus dubiusɏцӂ￼ ɎGaetice depressusɏȴ ⁄ẓצ ᾼᾬ

⇔Ȳᴖ ⅞ Пȴװ ὭІ Ϡ֯ ủҵȲꞋӑ ԉᴶЄ₤

ᾬȴ ц ⅞ Ẓ ȳ ẒủἉῶ ᾬ צ⇔ ὑּוȳҍẒ

ủᾼ Ɏ 1-9ɏȲ ẓצ ᾼᾬ ⇔Ȳᵀ ᾬ ⇔⁯╥

ѿ ⅞ Ѐ ֵȲ ╥ ⅞ Ѐ ▲ẞᾼ Ṝ ⇔Ὑ Ȳ֪ױṿ Ἁ

ῶ ᾬ ⇔ ẃ ֵȴ 

֯ Ἤ ẞ ӧ ᾼѡӐỵ цҨѫ Ȳ╥Ẕ҃Ϯ

Ἤḥצ ᾼȲ ᾬ Ӽ ֵȴ Ṝ ᾼ ᴣ ц

֯ ᾭᾓ ֻᾼ ц ⅞ ⇔Ὑ ȴἉв ᾬиέ Ὠ

ӱȲ ẓצ ᾼ ⇔ȲӪӞ Ɏ Ѭ ɏ ᵅȲЛ

֝ủ П ⁄ѿ╡ Ẓủ ᾬ ⇔ ȴ צ ᾼᾬ ⇔Ȳᴖ

 

 1- 8ȸ Є נּ ẞ ЍֵὮэⱵ иᵉᾼ֮  (= )ȲӐ

ᴞ Ӏ Џ ᴷ ᵫ  6.7-2ȴ 
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ὭІ ᾬ ⇔ Ȳᵀᾬ ⇔ ᵅȲ ᾬ כ Ɏ 1-10ɏȴ

ᴖṕȲ֢ Ἁв ᾬ ⇔֯Л֝ П ẓצ ȲẔМֵѪ ȳϫ

Ṝӭȳ ц╦ ᾬ ⇔Ꞌѿ ȴ 

 

 

 1- 10:֢ זּ ϱἉв ᾬ ⇔Ɏẃ ȸ2014 ỗ ṅשׁ

ɏ 

 

֯ ԌȸṼ ד2014 ╜Ἀ ᶝ ṅשׁ ᾼ ▲

Ὠ ӱȲ ẓצ ᾼ ᾬ ⇔Ɏּוủ 18 ȳҍủ 9 ȳ╡

ủ 7 ȳ ủ 17 ɏц ⇔Ȳ ⅞ ᾬ ủוПɎּװ⇔ 12 ȳҍủ

9 ȳ╡ủ 4 ȳ ủ 19 ɏȲ ὭІ ᾬ ⇔Ɏּוủ 3 ȳ ủ 1

 

 1- 9:֢ זּ ϱἉῶ ᾬ ⇔Ɏẃ ȸ2014 ỗ ṅשׁ ɏ 
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ɏц ⇔ꞋⱢ ᵅȴ ủᴟҍủȲҳוּ ᾼ ᾬ ⇔ц ⇔Ꞌ

юȲ֯ ▲ ὨМѿ ῲц ῲ Ɫ ṓȴױ Ὠ Ṏѝὑ

Ἤד2012 Л֝Ἁ ₤ ɎҔᵶỵ ȳ ц Ӱ ֥ ɏ

ὑЛ֝ủ ᾼ Ȳ Є Ɏ֝ד 2012ɏȴҫҵȲꜘ Ӱ Ҭ֯

Ȳѭ ӼҬ֯ ᾭᾓ ֻᾼ ⅞ ц ȴҫ

ϚѠ ȲӦМׁש ╢ ṅשׁ ד2018 ỗ ỗ ṅשׁ▲

▲ צ ד22ּ 34 Ȳ֯ Мѿ ῲ Ɫ ȴֵ Ɏ2018ɏ

Ἤצ оᾼ ᴩ ἤפ иέɎ 1-11ɏѿ װ▲

Ғ Ҡ ᾼᾬ Ȳ ӱᾬ ֵẞюṼᶧⱢӘׄȳЄ -G2ȳӪ

ӞȳӘ Ȳ ∟╥Є -G1ȴ 

 

 

֪ӭ› ᾼӢ ד▲ ѝ ЛֵȲׁ֢שṅṿӣП ▲Ѡᾎц

֮ ӼЛ ṅ (2014ɦשׁ‹ȴԒ֝ד ỗ ṅשׁ ɧ 2018ɦ

Ѭ ’Ṏ ῂ ԛ ɧׁשṅ) ӱӦЛׁ֝שṅ ӣЛׁ֝שṅ

ѠᾎἬ ҏᾼ ᾬ Л֝ҵȲדᴿᾬ ϷЛֵȲ҅ῶЛ ╥ ҟἨ

֯ᾼׁשṅҠ ᵅᴷ ֮ ᾼӢᾬֵ ἤȴᴟὑМᾒ Ϯщ

ן ╥ᵡ ẞ Ӣ ȲӑẃЬ   ѹ ἤᾼ ▲иέ∟Ѡ

ȴ 

  

 
 1- 11: Л֮֝ ᾼ ֵ ἤ ᴷʟѿ ἤפ ӱɎ і

ᴞ2018ד ỗ ỗ Мׁש ╢ ᾼɦ ɧ֫⁮ ᾼṭЍ  ṅɏשׁ
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ȳ Ӣ ▲ 

(Ϛ) ᾭⱵ ц כ  

(1) Ӣ ▲ ȸ109ד⇔

ᾼ Ӣ ▲ⱢἋ ϱϚ

ᾼ (ד108) ⇔ד Ȳ ⁮ ᴟ

Җ г  ( 2.1ʟ2.2)ȲṼ

ᶧⱢ 1 (Әׄ )ȳ

2 (Ә )ȳ 3 (’

Ӣ )ȳ 4 (Є G2

)ȳ 5 (Є G1 )ế

6ɎӪӞ ɏȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2- 2г ֮ ȸA-Әׄ; B-Ә ; C-’Ӣ; D-G2; E-G1; F-ӪӞ 

  

 

 2- 1 Ӣ ▲г  
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(2) ᾭⱵ ᾼӢ ▲Ѡᾎȸ 

(i) ᾭⱵ ȸ ▲ḕϚ Ɏ 1 ~ 6Ȳṓ 2.2ɏᾼ ᾭⱵ

цẔ ῈиӁȴ 

· ȸḕϚ ֢ ứӂᴩ Ỵ Єּפ 300̡400еѐ  (Ṽ֮ᶮ

ᴖứ) ᾼᵅ Ɏ-140̡-170еиȲЄ ᴟю-170еиѿϱἏ ϯ

ᾼ ɏếד ᾼ М ᴯ ɎЄ 0̡ -140еиП ᾼ

ɏȴ 

· ▲ ế ȸ∂ ḕדᴟюҳװȲḕ Ϯ ѣɎ1-2ѣȳ4-5ѣȳ7-

8ȳế10-11ѣɏὑ ѣ Є ᾼӪщ ᴩȴṳ Ẕ  ȳᴯ

цѬ Ȳ֝ ѿד ὁ Ӣ Ȳѿ Л֝ ֯Л֝ủ

Ӣиᵉ ᶮ Ӣ ᾭᾓȴ 

· ▲Ѡᾎȸḕ ֯ ứᾼӂᴩ Ỵ ᵅ ц М Ȳ

ᾘ ѿḕủ ứᾼѣԌ Ȳ֯ Є Ɏᴟю-170еиѿϱɏ

ϱҙ цϯҙ Ȳḕ ḕ 20-30еѐɎ ֮ᶮᴖứɏ Ϛứ

ѿ50x50еиѠ (ṓϯ Ȳ 2.3ɏὁ Ȳḕ ц М  

ᴟюὁ 15ѿϱᾼ

ȴ֫ ẞ ⅍П∟Ȳ

ԛᵓӣὁ ᾼ ẃ

ᾭⱵ цẔ҃Є

₤ ᾼ ᾼиᵑ

ȴὁ П∟ṳѿ

ц Іẃậ вḕ

Ϛ ᾼ Ԍ Ȳѿ

ẁ∟ ứ вἬצЄ

₤ П цẔӢ  

ᾓȴ 

· ᾭⱵ ậ Ѡᾎȸѿ ц Іẃậ Ѡ вḕϚẓЛ֝ ᴥᾼ ᾭ

Ⱶ ᾼ ᵑ Ɏּ5 פ cm x5 cm  x3 cmᾼ ɏȲὍϤБצ

( Ὑ ֮ ȳ Ϣ ȳ ѡ ȳѠ ᾼ ȳ ᴯ ᾼ )

ᾼ ⅔Ѐ ṳҒϤ ѬὍ ὑᵅ ᾼԜ вȲ֯ Ɏ12Њ вɏ

֫ ѿᵓ ᾼ ứȴ 

· ȸ ⇔ᾼᴷ ѻ Ṽ Saito and Atobe (1970)ȳLin et al. (2018) 

  
 2- 3: ᾭⱵ ▲ цѠ

ȴ 
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ᾼѠᾎȲѿ ᴍиѩ (%)ῶӱȲ ⇔ᾼᴷ …ᵓӣ  

Photoshop֯ ҵὁ ᾼѠ Ӊ Ȳѿᴚ Ѡ вḕϚ ҏ

֯Ѡ ᾼ ѩẂȴ Ẃẃ ȲᵓӣPhotoshopᾼғ ֯Ѡ ϱ

ҏ 100 ЄᾼЊѠ Ȳԛѿᴚ ҏѠ вḕϚ Л֝ ñ

ɷᴰ֯Ѡ ᾼЊѠ ȲᵛⱢḕϚ ᵑ ᾼñ ɷȴ ᵑᾃ

ᾼ╥Є иᾼ ᾭⱵ ᾼҵ₤ϫиד Ȳ ᾼᵒᵑҏ╥ᵡⱢ

Л֝ ᾭⱵ Ȳ Ԓצ ᾭⱵ ᾼ ứ ȴ 

(ii)  ᾭⱵ ֵ ἤ ▲Ѡᾎȸ 

· ԓ ▲ ПѠ вἬצҏ ᾼ ȸѻ ╥ᵓӣѠ ᾎ ▲

ᵑ ᾼñ ɷ ȲἬậ Бצ ᾼἬצ ₇ẃ ϚḔᾼ

ứȴ 

· ậ / ȸᴞהѠ׀’ ҵậ ᾼḕϚЛ֝ Ȳ֯ ⅍вѿ

ᾼ ѬḤᾚ П∟ȲḕϚЛ֝ ᶁиᵑѿ 5̨ Ὥʟ Ѭ

ѿц95̨ ׀’ ⱢиІɎDNAɏứᶧế ứПӣȴ 

· ứѠהȸḕϚЛ֝ ậ Ԍ ֯ ⅍в֯ Ἠ╥

ԏ ϯ ẃᵒứ╥ ȴү ᾼЄ₤ и ЛὔȲױ

₤ϚứᾼЄצ и ᾼ  Ϣ ȲѠҠӔ ứȴ 

· Лὔ ứ ứѠהȸ ᴕLiu et al. (2018) Ἤ ᾼDNA ậцứ

ᶧѠᾎȲứᶧ Мᾼ ϡԏṆ D1 Ӫ ֪Ɏphotosystem II 

reaction center protein D1, psbAɏ ᴩ ᾭⱵ ᾼиІ

…иέȲṳ רּ МїἬ ∂Ӵᾼ GenBankМ᷄ҏ

ד ᾬ ֪ᶧԝẃѩ Ȳѿᵓ ứȴ 

· ῶ נּ Ѡהȸ֯ ᾼῶ ∂ Ҕ╗ ҵ Ѡ ѿцѻ ҏ

ᾼ ᾭⱵ ῺὁȲ֯ Ὼᾼῶ в Ϥᴞ ᵑѠ ứҏᾼד

ᾭⱵ ếẔһ‍ ᾼ ֤ ȴП∟ԛҒϱ ᾭⱵ ếẔһ‍

ᾼ иᵑᾼ ȴֽצ ḘȲ Ҡ֯ד ᾼῶ вҒѿ Ὑȴ 
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(3) ᾭⱵ - цכ Ὠ 

)иᵑ֯1ѣ17-20ѡ⇔ד109 Ϛủ)ȳ4ѣ8-10ѡ( ϡủ)ȳ7ѣῴẞ8

ѣМע( Ϯủ) 9ѣἉẞ 10ѣМע( ҳủ)Є Ԛ ᴩϠҳủᾼ

ᾼ Ɏʦכ ᾭⱵ ɏế ᾓ ҵ Ȳ ▲ Ὠ ֽ

ϯȸ 

(i) Ϛủ ▲ Ὠ 

ϚủɎ1091דѣԌɏ֯ ɎӘׄ ȳӘ ц’Ӣ ɏȳ

Є ɎG1 ȳG2 ɏếӪӞ ɎӪӞ ɏ Ԛг Ꞌ

צ ▲ẞЄ ҏѬ ᾼ ϱҙ  (0 cmᴟ-140 cmȲМ ᴯ)ц

ϯҙ Ɏ-140 cmᴟ-190 cmȲᵅ ᴯɏ ᾭⱵ ᾼ цכ

ȴ ▲ ὨԚ צ 21 ᾼ ᾭⱵ Ɏ ṓῶ 2-1ɏȸҔ╗₉

5 ʟHarveylithon roseaȳHarveylithon sp. 1ȳHarveylithon sp. 2ȳHarveylithon 

sp. 3ȳHarveylithon sp. 4ȷ ᵄ ѫ 2 ʟChamberlainium sp. 1ȳ

Chamberlainium sp. 2ȷ ѫ 2 ʟDawsoniolithon sp. 1ȳDawsoniolithon 

sp. 2ȷэѬӰ 1 ʟPorolithon cf. onkondesȷӰ 1 ʟLithophyllum 

margaritaeȷ 4 ʟCrustaphytum pacificumȳCrustaphytum sp. 1ȳ

Crustaphytum sp. 2ȳCrustaphytum sp. 3ȷӰὬ 1 ӑ ứ ʟ 

Lithothamnion sp.2ȷ Ӱ 4 ʟ Phymatolithon margoundulatusȳ

Phymatolithon sp. 1ȳPhymatolithon sp. 2ȳPhymatolithon sp. 3ȷ Ӱ Ϛ

ӑ ứ ʟ Sporolithon sp. 1ȴֽῶ 2-1ἬӱȲ֢ ᾼ כ ЛыϚ

Ȳ ѿ ᾼӘ Ɏ14 ɏếЄ ᾼ G1 Ɏ14

ɏếG2 Ɏ14ɏⱢ ȲӪӞ ᾼӪӞ Ɏ11ɏװПȲᴖ

ᾼӘׄ Ɏ9 ɏⱢ ᵅȴ ѿϮ ᴖṕȲ⁄ѿЄ

ᾼ Ɫ Ɏ18ɏȲᴖӪӞ ᾼ Ɏ11ɏⱢ ᵅȴ 

1ѣԌ Ѡ Ɏ ṓ 2-5.1ʟ2-5.6ɏȲ ֯ ϱҙ

ᾼ ᾭⱵ Ȳ֯Әׄ Юὑ 16%~69%П ȳӘ Юὑ

5%~65%П Ȳᴖ’Ӣ ⁄Юὑ 15%~55%П ȴ ֢ ᾼ

Ꞌ֪צ Ḙ כ ᾭⱵ ᵅᾼ ᾓȴ Ϡצ Ḙ ᾼ

ᾭⱵ ᾼ Л ПҵȲ ϯҙ Є и ᾼ ᾭⱵ

ᾼ Ь ṏֻȲ ᾭⱵ ֯Әׄ Є ԌЮὑ 32%~88%П

ȳӘ Юὑ 45%~72%П ȳᴖ’Ӣ ⁄Юὑ43%~85%П ȴҫϚ

Ѡ Ȳ ֯ ϱҙ ᾼ ϱצ Ϛṷ ᾭἨ Њ₤‍ ᾼ
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Є₤ Ȳ֯ Ҡ 24%ѿϱȲ ѿ ᾭּמ ɎCaulacanthus 

okamuraeế Chondracanthus intermediusɏⱢ ֵȲװПⱢ‍ ᾭּמ ʟ

ᴘ ӑ ứ ɎPeyssonnelia sp.ɏȴ 

Є ϡ ɎG1 & G2ɏϡ ֯ ϱҙ ᾼ ᾭⱵ

Ȳ֯ G2 Юὑ 7%~45%П Ȳᴖ G1 ⁄Юὑ45%~76%П

ȴ֯ G1 ϱҙ ᾼ ᾭⱵ Ӣ Ӣ ᾭᾓ G2 ṾȲ

ḘӼ юȲⱢЄ ϱҙ ᾭⱵ Ӣ  ֻᾼ ȴҫϚѠ

ȲЄ ϯҙ Є и ᾼ ᾭⱵ ᾼ Ь ṏֻȲ

֯ G2 Юὑ 45%~83%П Ȳᴖ G1 ⁄Юὑ55%~78%П ȴ֯G1 

& G2ϡ ᾼ ϱꞋצϚṷᾼ ᾭἨ Њ₤ᾼ‍ ᾼЄ₤

ȲẔМЬѿ ᾭּמ ɎChondracanthus intermediusế Gelidiophycus 

hongkongensisɏⱢ ֵȴӪӞ ֯ ϱҙ ᾼ ᾭⱵ

Юὑ 4%~50%П Ȳ Є Ԍ צ ḘȲ ᾭⱵ ᾼ Л

ȴҫϚѠ Ȳ ϯҙ Є и ᾼ ᾭⱵ ᾼ Ь ṏֻȲ

ᾭⱵ Юὑ 60%~99%П ȲҬצю ЬצϚṷ Ḙ ᾓȴ 

 

(ii) ϡủ ▲ Ὠ 

ϡủɎ4ѣԌɏ֯ ɎӘׄ ȳӘ ц’Ӣ ɏȳЄ

ɎG1 ȳG2 ɏếӪӞ ɎӪӞ ɏ Ԛг Ꞌצ ▲

ẞЄ ҏѬ ᾼ ϱҙ  (0 cmᴟ-140cmȲМ ᴯ)ц ϯ

ҙ Ɏ-140cmᴟ-190 cmȲᵅ ᴯɏ ᾭⱵ ᾼ цכ ȴ ▲

ὨԚ צ 19 ᾼ ᾭⱵ Ɏ ṓῶ 2-2ɏȸҔ╗ ᵄ ѫ 2 ʟ

Chamberlainium sp. 1ȳChamberlainium sp. 2ȷ ѫ 3 ʟDawsoniolithon 

sp. 1ȳDawsoniolithon sp. 2ȳDawsoniolithon sp. 3ȷ₉ 4 ʟ Harveylithon 

roseaȳHarveylithon sp. 1ȳHarveylithon sp.2ȳHarveylithon sp. 3ȷэѬӰ

1 ʟPorolithon onkodesȷ 3 ʟCrustaphytum pacificumȳ

Crustaphytum sp. 2ȳCrustaphytum sp. 3ȷ Ӱ 4 ʟ Phymatolithon 

margoundulatusȳPhymatolithon sp. 2ȳPhymatolithon sp. 3ȳPhymatolithon sp. 4ȷ

Ӱ 1 ӑ ứ ʟ Sporolithon sp. 1ȴֽῶ2-2ἬӱȲ ѿЄ

Ɫ ȲẔһ Є֝Њכ ȲЮὑ 10-11 П ȴ ѿϮ

ᴖṕȲ⁄ ᾼ Ɫ Ɏ17 ɏȲװ ᾼⱢЄ

Ɏ15ɏȲᴖӪӞ ᾼ Ɏ11ɏⱢ ᵅȴ 

4ѣԌ Ѡ Ɏ ṓ 2-6.1ʟ2-6.6ɏȲ ֯ ϱҙ
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ᾼ ᾭⱵ Ȳ֯Әׄ Юὑ 13%~63%П ȳӘ Юὑ

31%~74%П Ȳᴖ’Ӣ ⁄Юὑ 0%~49%П ȴ ֢ ᾼ

ᾼ Ḙ 1ѣԌḆ Ȳ ṷצכ ᾭⱵ Ԍ Ȳ כ

ϱצṷ ϱ ᾭⱵ ♄ ᵅᾼ ᾓȴ Ϡצ Ḙ ᾼ

ᾭⱵ ᾼ Л ПҵɎ<12%ɏȲ ϯҙ Є и ᾼ ᾭⱵ

ᾼ ЛЄȲ ᾭⱵ ֯Әׄ Юὑ 12%~75%П ȳ

Ә Юὑ47%~85%П ȳᴖ’Ӣ ⁄Юὑ37%~73%П ȴҫϚѠ Ȳ

֯ ϱҙ ᾼ ϱ ᾭἨ Њ₤‍ ᾼЄ₤  

Ȳצṷ ᾼ צ ֵ ᾓȲẔМѿ ᾭּמ ɎCaulacanthus okamuraeế

Gelidiophycus hongkongensisɏⱢ ֵȲ֯ Ҡ 45%ѿϱȲװПⱢ‍

ᾭּמ ʟᴘ ӑ ứ ɎPeyssonnelia sp.ɏ֯ М Ҡ 20%ѿϱȴ 

Є ϡ ɎG1 & G2ɏϡ ֯ ϱҙ ᾼ ᾭⱵ

Ȳ֯ G2 Юὑ5%~40%П Ȳᴖ G1 ⁄Юὑ34%~76%П ȴ

֯G2 Ȳ ᶬ ᾼ Ḙצ Ғ ᶮȲѹЄ Ԍ ẓ♄

ἤᾼ ᾭⱵ ד юȴ֯ G1 ϱҙ ᾼ ᾭⱵ Ӣ ᾭᾓ

ṾȲצṷ ᾼ ꜙᴟѩ ϯҙ ᾼ ᾭⱵ ȲⱢЄ

ϱҙ ᾭⱵ Ӣ  ֻᾼ ȴҫϚѠ ȲЄ G2 

ϯҙ Є и ᾼ ᾭⱵ ᾼ Ь ṏֻȲЮὑ37~70%

П Ȳᴖ G1 Є и ᾼ ᾭⱵ ᾼ ֪֯ϮѣἉ ắẞϮ

Џ ᾼЏᵂ Ạ ȴӐủ ▲ ӱ G1 ⁮ ẓ♄ἤᾼ ᾭⱵ ᾼ

ϱϚủϯ ֵɎ<5%Ȳṓ 2.4ɏȲᵀӑắ ᾼ♄ἤᾼ ᾭⱵ

ᾼ Ьד ȲЮὑ5%~78%П ȴҫϚѠ Ȳ֯G1 & G2ϡ

ᾼ ϱꞋצϚṷᾼ ᾭἨ Њ₤ᾼ‍ ᾼЄ₤ ȲЬ ѿ ᾭ

מּ ɎCaulacanthus okamuraeế Chondracanthus intermediusɏⱢ ֵȴӪӞ

֯ ϱҙ ᾼ ᾭⱵ Юὑ 25%~82%П Ȳ

Ԍ צ ḘȲ ᾭⱵ ᾼ ếϱϚủᾼᾭᾓ ЊȴҫϚ

Ѡ ȲӪӞ ϯҙ Є и ᾼ ᾭⱵ ᾼ ѩϱ

Ϛủᾼᾭᾓ ЛЄȲ ᾭⱵ Юὑ 46%~88%П ȴ 

 

(iii) Ϯủ ▲ Ὠ 

ϮủɎ7ѣԌɏ֯ ɎӘׄ ȳӘ ц’Ӣ ɏȳЄ

ɎG1 ȳG2 ɏếӪӞ ɎӪӞ ɏ Ԛг Ꞌצ ▲ẞ
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Є ҏѬ ᾼ ϱҙ  (0 cmᴟ-140cmȲМ ᴯ)ц ϯҙ

Ɏ-140cmᴟ-190 cmȲᵅ ᴯɏ ᾭⱵ ᾼ цכ ȴ ▲ Ὠ

Ԛ צ 15 ᾼ ᾭⱵ Ɏ ṓῶ 2-3ɏȸҔ╗ ᵄ ѫ 1 ʟ

Chamberlainium sp. 2ȷ₉ 3 ʟ Harveylithon roseaȳHarveylithon 

samo±nseȳHarveylithon sp. 1ȷэѬӰ 1 ʟPorolithon sp.2ȷ 4

ʟCrustaphytum pacificumȳCrustaphytum sp. 1ȳCrustaphytum sp. 2ȳ

Crustaphytum sp. 3ȷӰὬ 2 ʟ Lithothamnion sp.1ȳLithothamnion sp.2ȷ

Ӱ 3 ʟ Phymatolithon margoundulatusȳPhymatolithon sp. 3ȳ

Phymatolithon sp. 4ȷ Ӱ 1 ӑ ứ ʟ Sporolithon sp. 1ȴֽῶ3-3Ἤ

ӱȲ ѿ ᾼӘׄ Ɏ9 ɏ ȲẔһ Є֝כ

Њ ȲЮὑ 6-8 П ȴ ѿϮ ᴖṕȲ⁄Є ᾼ

Ɫ Ɏ12ɏȲװ ᾼⱢ Ɏ11ɏȲᴖӪӞ ᾼ

Ɏ6 ɏⱢ ᵅȴ 

7ѣԌ Ѡ Ɏ ṓ 2-7.1ʟ2-7.6ɏȲ ֯ ϱҙ

ᾼ ᾭⱵ Ȳ֯Әׄ Юὑ 9%~60%П ȳӘ Юὑ 6%~40%

П Ȳᴖ’Ӣ ⁄Юὑ 3%~32%П ȴ ֢ ϱҙ

ᾭⱵ ♄ Є и ϡủ ▲ᵅȴ ᾭⱵ Єὑ 25% ᾼ

֯Әׄ צ 4 ȲӘ צ 2 Ȳ’Ӣ צ 1 ȴ ϯҙ

ᾭⱵ ֯Әׄ Юὑ 6%~25%П ȳӘ Юὑ 8%~48%

П ȳᴖ’Ӣ ⁄Юὑ 4%~16%П ȲẔМ ᾭⱵ Єὑ 25% ᾼ

Әצ צ 3 ȴҫϚѠ Ȳ ֯ ϱᾼ ᾭἨ

Њ₤‍ ᾼЄ₤ МȲצṷ ᾼ צ ֵ ᾓȲẔМѿ

ᾭּמ ɎGelidiophycus hongkongensisế Chondracanthus intermediusɏⱢ

ֵȲ֯Әׄᵅ Ҡ 53%ȲװПⱢ ʟ ɎPhyllodictyon 

anastomosisɏ֯ Мᵅ ȴ 

Є ϡ ɎG1 & G2ɏϡ ֯ ϱҙ ᾼ ᾭⱵ

Ȳ֯ G2 Юὑ 0%~12%П Ȳᴖ G1 ⁄Юὑ 4%~32%П ȴ

֯ G2 Ȳ Є Ԍ ẓ♄ἤᾼ ᾭⱵ ϡủ ▲

юȴ֯G1 ϱҙ ᾼ ᾭⱵ Ӣ ᾭᾓ G2 ṾȲⱢЄ

ϱҙ ᾭⱵ Ӣ  ֻᾼ ȴҫϚѠ ȲЄ G2 

ϯҙ Є и ᾼ ᾭⱵ ᾼ ЄȲЮὑ 4%~48%

П Ȳᴖ G1 Є и ᾼ ᾭⱵ ᾼ Юὑ 10%~22%П ȴ֯

G1 & G2ϡ ᾼ ϱꞋצϚṷᾼ ᾭἨ Њ₤ᾼ‍ ᾼЄ₤
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ȲЬ ѿ ᾭ ɎCaulacanthus okamuraeế Phyllodictyon anastomosisɏ

Ɫ ֵȴӪӞ ֯ ϱҙ ᾼ ᾭⱵ Юὑ 1%~28%

П ȴ ᾭⱵ ᾼ ϱϚủדѩ ю ֵȴҫϚѠ ȲӪӞ

ϯҙ Є и ᾼ ᾭⱵ ᾼ ӼѩϱϚủᾼᾭᾓ ю

ֵȲ ᾭⱵ Юὑ 3%~20%П ȴ 

 

(iv) ҳủ ▲ Ὠ 

ҳủɎ10ѣԌɏ֯ ɎӘׄ ȳӘ ц’Ӣ ɏȳЄ

ɎG1 ȳG2 ɏếӪӞ ɎӪӞ ɏ Ԛг Ꞌצ ▲

ẞЄ ҏѬ ᾼ ϱҙ  (0 cmᴟ-140cmȲМ ᴯ)ц ϯ

ҙ Ɏ-140cmᴟ-190 cmȲᵅ ᴯɏ ᾭⱵ ᾼ цכ ȴ ▲

ὨԚ צ 14 ᾼ ᾭⱵ Ɏ ṓῶ 2-4ɏȸҔ╗ ᵄ ѫ 2 ʟ

Chamberlainium sp. 1ȳChamberlainium sp. 2ȷ₉ 2 ʟ Harveylithon 

roseaȳHarveylithon sp. 1ȷэѬӰ 1 ʟPorolithon sp.2ȷ 2 ʟ

Crustaphytum pacificumȳCrustaphytum sp. 3ȷӰὬ 3 ʟ Lithothamnion 

sp.1ȳLithothamnion sp.2ȳLithothamnion sp.3ȷ Ӱ 3 ʟ Phymatolithon 

margoundulatusȳPhymatolithon sp. 3ȳPhymatolithon sp. 4ȷ Ӱ 1 ӑ

ứ ʟ Sporolithon sp. 1ȴֽῶ3-4ἬӱȲ ѿЄ ᾼ G2 Ɏ9

ɏ ȲẔһ Є֝Њכ ȲЮὑ 6-7 П ȴ ѿϮ

ᴖṕȲ⁄ѿЄ ế ᾼ Ɫ Ɏ11ɏȲᴖ

ӪӞ ᾼ Ɏ6 ɏⱢ ᵅȴ 

10ѣԌ Ѡ Ɏ ṓ 2-8.1ʟ2-8.6ɏȲ ֯ ϱҙ

ᾼ ᾭⱵ Ȳ֯Әׄ Юὑ 20%~78%П ȳӘ Юὑ

18%~83%П Ȳᴖ’Ӣ ⁄Юὑ 4%~45%П ȴ ֢

ϱҙ ᾭⱵ ♄ Є и Ϯủ ▲ ȴ ᾭⱵ Єὑ 25%

ᾼ ֯Әׄ צ 11 ȲӘ צ 10 Ȳ’Ӣ צ 6 ȴ

ϯҙ ᾭⱵ ֯Әׄ Юὑ 12%~55%П ȳӘ Юὑ

15%~67%П ȳᴖ’Ӣ ⁄Юὑ 11%~39%П ȴẔМȲ ᾭⱵ Єὑ 25%

ᾼ ֯Әׄ צ 7 ȲӘ צ 9 Ȳ’Ӣ צ 5 ȴҫϚ

Ѡ Ȳ ֯ ᾼ ϱ ᾭἨ Њ₤‍ ᾼЄ₤

Мѿ ᾭּמ ɎGelidiophycus hongkongensisế Chondracanthus intermediusɏ

Ɫ ֵȲ֯’Ӣ ᾼ ϱҙ Ҡ 53%ѿϱȲװПⱢ ʟ
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ɎPhyllodictyon anastomosisɏ֯Мᵅ ȴ 

Є ϡ ɎG1 & G2ɏϡ ֯ ϱҙ ᾼ ᾭⱵ

Ȳ֯ G2 Юὑ 3%~46%П Ȳᴖ G1 ⁄Юὑ 6%~37%П ȴ

֯G2 ϱҙ ᾼ ᾭⱵ Ӣ ᾭᾓ G1 ṾȲⱢЄ

ϱҙ ᾭⱵ Ӣ  ֻᾼ ȴҫϚѠ ȲЄ G2 

ϯҙ Є и ᾼ ᾭⱵ ᾼ ЄȲЮὑ 12%~52%П

Ȳᴖ G1 Є и ᾼ ᾭⱵ ᾼ Юὑ 5%~60%П ȴ֯G1 

& G2ϡ ᾼ ϱꞋצϚṷᾼ ᾭἨ Њ₤ᾼ‍ ᾼЄ₤  

ȲЬ ѿ ᾭ ɎGelidiophycus hongkongensisế Chondracanthus intermediusɏ

Ɫ ֵȴӪӞ ֯ ϱҙ ᾼ ᾭⱵ Юὑ 4%~65%

П ȴ ᾭⱵ ᾼ ϱϚủדѩЄ и ȴҫϚѠ ȲӪӞ

ϯҙ Є и ᾼ ᾭⱵ ᾼ Є иӼѩϱϚủ  

Ȳ ᾭⱵ Юὑ 3%~36%П ȴ 
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 2- 4 Є G1 ⁮ Ϯ Џ ᾼЏᵂ Ạ › (ϱ

Ȳ2020.3ѣ) ếẠ ∟(ϯ Ȳ2020.4ѣ) ȴ 
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ῶ2-1ȸ20201דѣԌ ᾼ ᾭⱵ ɎʦCCAɏ֯г иᵉԝῶɎñPòʦצҏ ȷñ-òʦ ҏ ȷ 

H=Є ᾼ ϱҙ ȷL=Є ᾼ ϯҙ ɏ 

ἮϜ ֤ Мѝ֤ Әׄ Ә  ’Ӣ G2 G1 ӪӞ 

Order CORALLINALES  Ⱶ ӭ       

Genus Harveylithon ₉ Ӱ        

Harveylithon rosea ᾶ ₉ Ӱ  
P  

H, L  

P  

H 

P  

H, L  

P  

H 

P  

H 

P  

H, L  

Harveylithon sp. 1 ₉ Ӱ sp. 1 
P  

H, L 

P  

H, L 

P  

H, L 

P  

H, L  

P  

H, L  

P  

L  

Harveylithon sp. 2 ₉ Ӱ sp. 2 - 
P  

L 
- 

P  

H, L  

P  

L  

P  

L  

Harveylithon sp. 3 ₉ Ӱ sp. 3 - - - 
P  

H 
- - 

Harveylithon sp. 4 ₉ Ӱ sp. 4 - - - - - 
P  

L  

Genus Chamberlainium ᵄ ѫ        

Chamberlainium sp. 1 ᵄ ѫ sp. 1 
P  

H, L  
- 

P  

L  
- 

P  

H 
- 

Chamberlainium sp. 2 ᵄ ѫ sp. 2 
P  

H 

P  

H 
- 

P  

L  

P  

H 
- 

Genus Dawsoniolithon ѫ        

Dawsoniolithon sp. 1 ѫ sp. 1 - 
P  

H 
- - - - 
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ἮϜ ֤ Мѝ֤ Әׄ Ә  ’Ӣ G2 G1 ӪӞ 

Dawsoniolithon sp. 2 ѫ sp. 2 - 
P  

H 
- - 

P  

H 
- 

Genus Porolithon эѬӰ        

Porolithon cf. onkodes эѬӰ ᴿ  
P  

L  

P  

H, L  

P  

H 

P  

L  
- - 

Genus Lithophyllum Ӱ        

Lithophyllum margaritae Ӱ  - 
P  

L 
- - - - 

Order HAPALIDIALES  Ӱ ӭ       

Genus Crustaphytum        

Crustaphytum pacificum ыӂ◦  
P  

L 

P  

L  

P  

L  

P  

L  

P  

L  

P  

L  

Crustaphytum sp. 1 sp. 1 - - - 
P  

L  
- - 

Crustaphytum sp. 2 sp. 2 - 
P  

L  
- - 

P  

L  
- 

Crustaphytum sp. 3 sp. 3 - - 
P  

L  

P  

L  

P  

L  

P  

L  

Genus Lithothamnion ӰὬ        

Lithothamnion sp. 2 ӰὬ sp. 2 - - 
P  

L  

P  

H, L  

P  

L  
- 
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ἮϜ ֤ Мѝ֤ Әׄ Ә  ’Ӣ G2 G1 ӪӞ 

Genus Phymatolithon Ӱ        

Phymatolithon margoundulatus ᾌ Ӱ  
P  

H, L  

P  

L  
- 

P  

H, L  

P  

H 

P  

H, L  

Phymatolithon sp. 2 Ӱ sp.2 - - - - - 
P  

L  

Phymatolithon sp. 3 Ӱ sp.3 
P  

H, L 

P  

H 

P  

H, L  

P  

H 

P  

H 

P  

H 

Phymatolithon sp. 4 Ӱ sp.4 - 
P  

H, L  

P  

H 

P  

H 

P  

H 

P  

H 

Order SPOROLITHALES Ӱ ӭ       

Genus Sporolithon Ӱ        

Sporolithon sp. 1 Ӱ sp.1 
P  

L  
P  

L  
P  

H, L  
P  

H, L  
P  

H, L  
P  

H, L  

֢   9 14 10 14 14 11 
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ῶ2-2ȸ20204דѣԌ ᾼ ᾭⱵ ɎʦCCAɏ֯г иᵉԝῶɎñPòʦצҏ ȷñ-òʦ ҏ ȷ 

H=Є ᾼ ϱҙ ȷL=Є ᾼ ϯҙ ɏ 

ἮϜ ֤ Мѝ֤ Әׄ Ә  ’Ӣ G2 G1 ӪӞ 

Order CORALLINALES  Ⱶ ӭ       

Genus Harveylithon ₉ Ӱ        

Harveylithon rosea ᾶ ₉ Ӱ  
P  

H, L 

P  

H, L 

P  

H 

P  

H 

P  

H 

P  

H, L 

Harveylithon sp. 1 ₉ Ӱ sp. 1 
P  

H, L 

P  

H, L 

P  

H, L 

P  

H, L 

P  

H, L 

P  

H, L 

Harveylithon sp. 2 ₉ Ӱ sp. 2 - 
P  

L 

P  

L 

P  

L 

P  

L 

P  

L 

Harveylithon sp. 3 ₉ Ӱ sp. 3 
P  

H 
- 

P  

H 

P  

H 
- - 

Genus Chamberlainium ᵄ ѫ        

Chamberlainium sp. 1 ᵄ ѫ sp. 1 
P  

H 
- 

P  

H 

P  

L 
- - 

Chamberlainium sp. 2 ᵄ ѫ sp. 2 
P  

H 

P  

L 
- - 

P  

H 
- 

Genus Dawsoniolithon ѫ        

Dawsoniolithon sp. 1 ѫ sp. 1 - 
P  

H 
- - - - 

Dawsoniolithon sp. 2 ѫ sp. 2 - - 
P  

H 
- 

P  

H 
- 
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ἮϜ ֤ Мѝ֤ Әׄ Ә  ’Ӣ G2 G1 ӪӞ 

Dawsoniolithon sp. 3 ѫ sp. 3 
P  

H 
- - - - 

P  

L 

Genus Porolithon эѬӰ        

Porolithon cf. onkodes эѬӰ ᴿ  - 

P  

H 
- - - - 

Order HAPALIDIALES  Ӱ ӭ       

Genus Crustaphytum        

Crustaphytum pacificum ыӂ◦  
P  

L 
- 

P  

L 
- 

P  

L 

P  

L 

Crustaphytum sp. 2 sp. 2 - - - 
P  

L 

P  

L 
- 

Crustaphytum sp. 3 sp. 3 - 
P  

L 

P  

L 

P  

L 

P  

L 

P  

L 

Genus Lithothamnion ӰὬ        

Lithothamnion sp. 2 ӰὬ sp. 2 
P  

L 
- 

P  

L 

P  

L 
- - 

Genus Phymatolithon Ӱ        

Phymatolithon margoundulatus ᾌ Ӱ  
P  

H, L 

P  

H, L 
- 

P  

H, L 

P  

H 

P  

H 

Phymatolithon sp. 2 Ӱ sp.2 - - - - - 
P  

L 
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ἮϜ ֤ Мѝ֤ Әׄ Ә  ’Ӣ G2 G1 ӪӞ 

Phymatolithon sp. 3 Ӱ sp.3 
P  

H, L 

P  

H 

P  

H 

P  

H 

P  

H 

P  

H 

Phymatolithon sp. 4 Ӱ sp.4 - 
P  

H, L 
- 

P  

H 

P  

H 

P  

H 

Order SPOROLITHALES Ӱ ӭ       

Genus Sporolithon Ӱ        

Sporolithon sp. 1 Ӱ sp.1 
P  

L 
- 

P  

L 

P  

L 

P  

L 

P  

H, L 

֢   11 10 11 12 12 11 
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ῶ2-3ȸ20207דѣԌ ᾼ ᾭⱵ ɎʦCCAɏ֯г иᵉԝῶɎñPòʦצҏ ȷñ-òʦ ҏ ȷ 

H=Є ᾼ ϱҙ ȷL=Є ᾼ ϯҙ ɏ 

ἮϜ ֤ Мѝ֤ Әׄ Ә  ’Ӣ G2 G1 ӪӞ 

Order CORALLINALES  Ⱶ ӭ       

Genus Harveylithon ₉ Ӱ        

Harveylithon rosea ᾶ ₉ Ӱ  
P  

H 

P  

H 
   

P  

H, L 

Harveylithon samoënse Ṹ₉ Ӱ     
P  

L 
  

Harveylithon sp. 1 ₉ Ӱ sp. 1 
P  

H, L 

P  

H, L 

P  

H, L 

P  

H, L 

P  

H, L 

P  

H, L 

Harveylithon sp. 2 ₉ Ӱ sp. 2       

Genus Chamberlainium ᵄ ѫ        

Chamberlainium sp. 2 ᵄ ѫ sp. 2 
P  

H 

P  

H 
  

P  

H 
 

Genus Porolithon эѬӰ        

Porolithon sp. 2 эѬӰ  sp.2  
P  

H, L 
 

P  

L 
 

P  

H 
 

Order HAPALIDIALES  Ӱ ӭ       

Genus Crustaphytum        

Crustaphytum pacificum ыӂ◦  
P  

L 

P  

H, L 

P  

H, L 

P  

L 
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ἮϜ ֤ Мѝ֤ Әׄ Ә  ’Ӣ G2 G1 ӪӞ 

Crustaphytum sp. 1 sp. 1    
P  

L 
  

Crustaphytum sp. 2 sp. 2    
P  

L 

P  

L 
 

Crustaphytum sp. 3 sp. 3   
P  

H 
  

P  

H 

Genus Lithothamnion ӰὬ        

Lithothamnion sp. 1 ӰὬ sp. 1     
P  

L 
 

Lithothamnion sp. 2 ӰὬ sp. 2   
P  

H 

P  

H 
  

Genus Phymatolithon Ӱ        

Phymatolithon margoundulatus ᾌ Ӱ  
P  

H, L 
    

P  

H 

Phymatolithon sp. 3 Ӱ sp.3 
P  

H, L 

P  

H 

P  

H, L 

P  

H, L 
 

P  

L 

Phymatolithon sp. 4 Ӱ sp.4 
P  

H 
   

P  

H 
 

Order SPOROLITHALES Ӱ ӭ       

Genus Sporolithon Ӱ        

Sporolithon sp. 1 Ӱ sp.1 
P  

L 

P  

L 

P  

H, L 

P  

H, L 

P  

H, L 

P  

H, L 

֢   9 6 7 8 7 6 
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ῶ2-4ȸ202010דѣԌ ᾼ ᾭⱵ ɎʦCCAɏ֯г иᵉԝῶɎñPòʦצҏ ȷñ-òʦ ҏ ȷ 

H=Є ᾼ ϱҙ ȷL=Є ᾼ ϯҙ ɏ 

ἮϜ ֤ Мѝ֤ Әׄ Ә  ’Ӣ G2 G1 ӪӞ 

Order CORALLINALES  Ⱶ ӭ       

Genus Harveylithon ₉ Ӱ        

Harveylithon rosea ᾶ ₉ Ӱ  
P  

H, L 

P  

H, L 
   

P  

H, 

Harveylithon sp. 1 ₉ Ӱ sp. 1 
P  

H, L 

P  

L 

P  

L 

P  

H, L 

P  

H, L 

P  

H, L 

Genus Chamberlainium ᵄ ѫ        

Chamberlainium sp. 1 ᵄ ѫ sp. 1  
P  

H 
    

Chamberlainium sp. 1 ᵄ ѫ sp. 2 
P  

H, L 

P  

H, L 

P  

H, L 

P  

H 

P  

H 
 

Genus Porolithon эѬӰ        

Porolithon sp. 2 эѬӰ  sp.2 
P 

H, L 

 

 
  

P  

L 
 

Order HAPALIDIALES  Ӱ ӭ       

Genus Crustaphytum        

Crustaphytum pacificum ыӂ◦   
P  

L 

P  

L 

P 

L 
  

Crustaphytum sp. 3 sp. 3   
P  

L 
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ἮϜ ֤ Мѝ֤ Әׄ Ә  ’Ӣ G2 G1 ӪӞ 

Genus Lithothamnion ӰὬ        

Lithothamnion sp. 1 ӰὬ sp. 1    
P  

L 
  

Lithothamnion sp. 2 ӰὬ sp. 2    
P  

L 
  

Lithothamnion sp. 3 ӰὬ sp. 3    
P  

H 
  

Genus Phymatolithon Ӱ        

Phymatolithon margoundulatus ᾌ Ӱ  
P  

L 
 

P  

H 
 

P  

H 

P  

H 

Phymatolithon sp. 3 Ӱ sp.3 
P  

H, L 

P  

H 
 

P  

H 

P  

H 

P  

H 

Phymatolithon sp. 4 Ӱ sp.4   
P  

H 

P  

H 

P  

H 

P  

H 

Order SPOROLITHALES Ӱ ӭ       

Genus Sporolithon Ӱ        

Sporolithon sp. 1 Ӱ sp.1 
P  

L 

P  

L 

P  

H, L 

P  

L 

P  

H, L 

P  

H, L 

֢   7 7 7 9 7 6 
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 2. 5. 1ȸ 1ɎӘׄɏ1091⇔דѣԌᾼ ᾭⱵ цЄ₤ ᾼ цכ ȴ( ϱҙ ) 



⇔ד109 Ӣ Ṇ ▲ -109-C-13 

46 

 

 

  

 

2.5. 1ȸ 1ɎӘׄɏ1091⇔דѣԌᾼ ᾭⱵ цЄ₤ ᾼ цכ ȴ( ϯҙ ) 
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 2. 5. 2ȸ 2ɎӘ ɏ1091⇔דѣԌᾼ ᾭⱵ цЄ₤ ᾼ цכ ȴ( ϱҙ ) 
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2.5 .2ȸ 2ɎӘ ɏ1091⇔דѣԌᾼ ᾭⱵ цЄ₤ ᾼ цכ ȴ( ϯҙ ) 
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 2. 5. 3ȸ 3Ɏ’Ӣɏ1091⇔דѣԌᾼ ᾭⱵ цЄ₤ ᾼ цכ ȴ( ϱҙ ) 
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2.5. 3ȸ 3Ɏ’Ӣɏ1091⇔דѣԌᾼ ᾭⱵ цЄ₤ ᾼ цכ ȴ( ϯҙ ) 
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 2. 5. 4ȸЄ 4ɎG2ɏ1091⇔דѣԌᾼ ᾭⱵ цЄ₤ ᾼ цכ ȴ( ϱҙ ) 
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2.5. 4ȸЄ 4ɎG2ɏ1091⇔דѣԌᾼ ᾭⱵ цЄ₤ ᾼ цכ ȴ( ϯҙ ) 
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 2. 5. 5ȸЄ 5ɎG1ɏ1091⇔דѣԌᾼ ᾭⱵ цЄ₤ ᾼ цכ ȴ( ϱҙ ) 
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2.5. 5ȸЄ 5ɎG1ɏ1091⇔דѣԌᾼ ᾭⱵ цЄ₤ ᾼ цכ ȴ( ϯҙ ) 


