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1. TARMEE P KX E 2% Englisheral (1997) #4022 > & 6 iR
SLA LA R 3 GBI AL 2T AR o K GE T ARA 150-200 2 ¢ A%
RERLI S50 -2 EFAEARHPEFI L3P ~ ¢ pF 2 Wp
F o LB FE IR 10-20 2 ¢ % E - 50 cm x 50 om 7 A S R S R
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FoOBRZREERYY E B EREEORE R i

% B 50cm x 50cm Hi=p H - EFORESF (%) =

Y[ % % s f2fic(F) x 3% %5 A (M) iz o (25)

21 AAFHFREI R BR R a2l | AT

hREx® REwficy (F) EFREATE A (%) | A= (M)
A dIR 0 0
LAt 1/16 <6.25 3.13
1/16 — 1/18 6.25-12.5 9.38
1/8 — 1/4 12.5-25 18.75
1/4—1/2 25-50 37.5
12— 23¢% 50 - 100 75




FABAE B AR A A L A AR K R B T

W g kT 21l e - W ER R

e 2R R E U B et R AR L STAM S R Sl
P 2 e o B F O BRGNS kA I MG ETE L FLRE
ZFTE P R R 0 3 MG F R 2 FRE L 95% 2 FR B R 0 20-20°C
Wk oM h A B BB R Y AR HRRE T RRT

Bk

FAB IR L U AT RN A R 2 A BB E Y A e s A R
AW L ARER DL R Ry N B PRS2 FH £ Y Lin
etal (2001 )~ Liuetal (2018) £ Zhanetal (2022) 03 § ¥ s
Bei R PN B AOAFE MY RS T DPm
W -1,5- = p& gk % iv pF / 4 % pF ( Ribulose-1,5-bisphosphate
carboxylase/oxygenase * RuBisCO) $ & A FAE 7|12 K & 7% KA1l F
¥ <Dl kv ¥ K FE 5| (photosystem Il reaction center protein D1,

psbA ) -

3 F PR ER 2% Liuer al (2018) 0 DNA 5P~%2 2 5
o MBI A3 R 3 A R R R R el
KA SR FEHMENEFAASHY AR B R EAEL T 40mg B
*2ml s g @0 2 DNA W it 328 2 AxyPrep™ Multisource Genomic
DNA Miniprep Kit ( Axygen Scientific Inc, USA) % B~3L #] %= DNA - i% i
1% #a 4858 %% (Agarosegel ) T 4P| 5 B~1s L Flle DNA . £ o *
NanoDrop 2,000 ( Thermo Fisher Scientific Inc, USA ) 4 & % & 3+ip] 2 DNA

£ B s> £ @ * TEBuffer# DNA $ & LB 3 & 1 50 ng/pl -

% NFH L 2 F w513 1pls %48 DNA # & 1 pul > 5XPCR buffer



40pul> Mg* (25mM) 0.8pul» 513 % (10mM) &+ F & " % 1.0 ul » ANTP
(each2mM ) 1.0 ul » Tag DNA % & p# (Promega, Wisconsin, USA ) 0.1 ul ~
deld Rk 3 MBEAE S 20l o PCR F RGE 1 5 % 96°Cie (7 4 4 480 2% 94°C
BEF L4 FEBERACEFT I L4 T2°CiEFT 15 248 £ R 35 B
VaTk > PR A Y 1 1.5%% "a BB T ARBISE T - % PCR A4 17 DNA
Wi 22 A e AxyPrep™ Multisource Genomic DNA Miniprep Kit ( Axygen
Scientific, Inc )& {7 % it » L #-% it {8 eh g 7 11 T/ R ABI3100 & 7 25 »
¥ £ NCBI GenBank 7 B & {7 7L F] B 71| v* 4 > *ﬁiﬁiﬁﬁ%ﬁﬁiﬁ/}ﬁf °
(2) #ass
APEF 1S5 ERS 1 F (137 ) >3 F 3 BB Ef/al 6 Biplzk
FRBATRET ONDR - ARERRR LRI AR RER (G P22
G2ipleb) v 2 %HEFR > 2P RAI3ADL PFFABL1T 6P 28P 2
P3PpE2SPpMNE3IE3IPRISP o d A REREGIRP R IREBRS K
FARBERES ARG L SRR T G HTLIFRY o Fl 0 A F
MH P AAEHPLREEIADE AR AT IoT RS BRI RS

§ 0 B FRA
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1. ¥-%8%& (15817 ):

M EAE S B B AR IR A A 12 B R &
WEFR 9 77 A#EFTF (G hongkongensis) ~ H i+ F T (G.
yangmeikengense ) ~ B % - ¥ (G. divaricatus ) ~ {]%=% (C. okamurae ) ~
# (C. intermedius ) ~ 5% 35% <& (G. flabelliformis) ~ *FF5 % (Hildenbrandia
sp.) ~ B 2 g A /x € fd (Peyssonneliasp.) fr4e = 4§z % (C. gasparrinii ) o %
EBED 240 5 x %2 F (U.ohnoi) - # % (U. prolifera) o # @384 % R 1
f& 0 5 RsRkAREE (Ralfsia verrucosa) o g i~ A %A > X3 HF R 9 f
BRPPE - FP e iR R hasers et & (Horosea) v B E %A
F& €48 1 (Harveylithonsp.l) o § £ %/ 5 £ % A #/2 248 sp.1 (Pneophyllum
sp.l) e BRE B/ TEEEE (C. pacificum) » W7 BT %% 7 & (P
margoundulatus ) ~ (P. variabile ) % (P.taiwanense) ° 3¢ 7 &/ 5132 F & A Fx T

#8 2(Sporolithon sp.2) % = /a3 £ & (S. erythracum) °

PO ERREFREERM T L F AR RATEEE = Bl (RF
AEE R ) Lp G F R E ] Sk b A A AR Rl R
AAEERESFAI3% ~062% 0 XEPIELEZEAASERE S 3% ~
47% > 4 Bleb2iid s A A R RE A 3% ~31% o AR E S 42 3%~
62%2 o BEXF 114 £ 129 pen2% ~52%% 2 & fpprdp (1147 1 7
) BIEDREF 1%~57% 2 % ¢ 12 4:% (C.intermedius) ~ 1% % (C.
okamurae) %# 4 & % i~ ¥ (G.hongkongensis) » 1 & chiEH FEfH - ¥ - * & >
BITEREENERAPPERES  RRPIEETEA 0 XZREEA 6%~ 5T%
AERIEE A 3 20%~42% 0 A RIEE A 3% ~21% BRPIZEAL 0 R R

KB BEREF AT 2%~20%2 F > ¢ P A ERPBEREF A T%~5T%

m

R MPFERPPRERESF A% ~2%2F c FHEArPER



H3 2% ~57%2. F » 3% 114 & 12 7 P17 e13% ~ 46% » e i3t 3 & [ pF

(114217 53) BFHBRESF 0%~67% o

CRFERTE A BRls (Gl & G2) £ A 5T B Sk g i A R
Lo mul G GLplsE2ad X AR R E S A 0% ~34% 0 G2 ipl =k 2hid
XA ERE S A 4%~23% 0 ERE R F S A0 0%~34%2 fF o K3 114 &
127 3en0%~40%% 2 2 gy (114217 &) PIEAREF 0%~39% o

A EPFEE Y 0 245 7 TF (G. hongkongensis ) ~ {142 (C.
okamurae) % -|-1% (C.intermedius) #E A2 F - ERP P EREFF > 5 >
EBRIRIEEF A 0 GL R A2 3% ~50% » G2 Blxk32 4 30 2% ~26% o ik R i
A BB AR EREF AN 3% ~26% 2B P B RRk B ERY
FA A 2%~50%2 B 0 P BERPBERE S A 9% ~32%2 F - KR
EFXFAN2%~50%2FF > 114 E 122 (»RIEFEG0%~25% 3 &k

P (114 & 19 &) BB E S 0%~49%4 § o

I EFEPI g AA & > 12 425 (C.intermedius) 2 3 B 7 -
¥ (G.hongkongensis) % i o A= RIFZE < AE EREF S 43 0% ~32%
R REFENN114E 127 0 0% ~48%% 3 Rl (114 & 1 2 i)
0% ~46% ° AERPHEREFINELS 0 L ERPIEFZELRPEREF
5 1% ~48%2 B « RRFEHRL B HEERPEFERE XA 1% ~31%2
BoP o R B ERE I A 23%~39%2 FF > P A RkpBERSE S
Gt 42% ~48% 2 B o A AR B 7 ARB B EAFMREF B 114 £ 12
DRI 5% ~40% 0 e i3t d E Rl (114 & 10 ) plEPREF 4%

~T3% o



2. ¥%-=xZ8d (N5#27):

FHERES2ZLEE > BASF L PP RALSESAUFF BB ERL > &
ErHFMLI0ME > ¢ 77 48 Fi°F (G hongkongensis) ~ i 3r ¥ (G.
yangmeikengense ) ~ #=* 7 i ¥ ( Gelidiophycus divaricatus) ~ %252 &

( Gymnogongrus flabelliformis ) ~ 11 %% % ( C. okamurae ) ~ -] 2 & ( C. intermedius ) ~
77 % (Hypnea chordacea ) ~ ¥y & ( Hildenbrandia sp. )~ 4r % %¢ %z & ( C. gasparrinii )
feB B A Fg #46 (Peyssonneliasp.) o & e BLZ D] 24> ¢ £~ B £ 3 (U,
ohnoi ) 2 i# 5 (U. prolifera ) o #& g% 4~ 3 I 1 #d0 & 5 R 482 % (R. verrucosa ) -
LA AFENA  EPER L0 BB PR F P 2 51 BN R
i %~ % (Dawsoniolithon conicum) - * 2 7 & ehscmrs 2 7 % (H.rosea)
2vb T A TS 1 (Harveylithon sp.l) - # g ERAm g 1
(Pneophyllumsp.1) % 4isg % ¥ & (Pneophyllumconicum) - # ¥ &/ e+ T
AEE % (C.pacificum) - %W 7 @& f ok %% 7 % (P.margoundulatus) -~ %
F % A F& 248 2 (Phymatolithonsp.2) % % % & (Phymatolithon variabile) ~ 32

e 53 7 3% (S. erythraeum) o

AREEEA ) Lp G F R E ) Sk b A A o AR Rl R
< AA R REF A 28%~59% 0 A BpELEE L ASERE S 4 12%~
50% » i pleh2bid A s R E X A3 8% ~46% o R R E A3 8% ~
59%2 [ o B E & 115 & 19 »13%~62%4p % > fe 33 & e prd (114
E20 ) RBIESNREFT%~T4% * ¥ ¢ 455 (C.intermedius) ~ 1
vxi (C.okamurae) % % i % 7= ¥ (G.hongkongensis) 5 i & enig% e fd o ¥
-2 E o BATERFDOERPEBERES > RRRPIETA O AL P 4%

~36% » AEPIEE A 2% ~A4T% 0 %24 PlEE A3 2% ~35% o kPR IR A



A

rﬁ/ﬁ— I“%;}LWLIF‘B/%%;;—; /7'5&2%"'10%7\&'!&":’/%—% ;P'T‘PL;\?’/ %f—:‘ﬁ‘r’&
2% ~18%z2 B > MpF B R P EREF AV 4% ~4T%2 B - FRE kP
ERE XA 2%~4T%2 F > M3t 115 E 1 7 (2 ipl B eh2%~57%% 4 & b

# (114 & 29 ) BIF)nF F & 0%~ 70% -

BB E S BRI (Gl G2) £ 35T m) SR g s A R
At s GLplsk2bg st Al R R E S 420 0% ~51% > G2 ipl k2 7

)
=

h,.\i

|74 % BEFA33%~53% FHEEF A3 0%~53%2 F - #2115 & 1
P iren0%~34%% 2 ERpEE (114 £ 20 ) BIESAREF 0%~ 44%% -
F A A ESAE P > 148 %7 % (G. hongkongensis) ~ ¥z (C.
okamurae) % /|- (C.intermedius) & R 2% - ERPp P EHREFF > 5 >
&P R A 0 GL PR/ 3 0% ~55% » G2 Plb3E 4 3t 1% ~29% - & PR i
TR BB AR EREFIAO%N~T% L P PP ERE
F A 5% ~ 55%2 0 M F Ak P kR E S A 15% ~ 35%2 Y o EEAY
BE A 0%~55%z2 B » 22 115 # 1 % >R 2% ~50%4p % » &g 32
=

R (114 2 20 ) BT hB 5 5 0%~ 37% -

v 3 P sb ez R S AR G 0 o) 42 % (CLointermedius ) % FP R
(Hildenbrandiasp.) % & o A=t jp|{F g7~ A% &% 2 5 41> 0% ~ 34%z2
B BEFE 115217 e 0%~32%% 2 2 pFdp (114 & 2 2 i) (70%
~34%Ap i o AERPWBERREFIA 0 2 RERMTFIERPBRERESF
1%~40%2. F - ZRBPERA  BEEERPFPERE F 413 1%~21%2 F >

PR BRI EREIF A% ~20%2F > MEFERAPRERE S AN
14%~40%z2. FF - A B %81 > ZRhp» EEMEE St 115 & 1 7 i

e 1% ~48% 11 % 2 £ pEd (114 & 2 % i) BF %R F % 3% ~50% -

10



3. ¥==x8% (115&#37%):

THEAEIZ B BARFE IR ASE SN 13 BEL &
FEFMRI0M > ¢ 77 48 7% (G hongkongensis) ~ i+t v (G.
yangmeikengense )~ g2 7 1= % (G. divaricatus )~ 5752 < %&( G. flabelliformis )~
A & % A Fx 48 (Peyssonnelia sp.) ~ fi*% (C. okamurae) -~ -] 4% (C.
intermedius ) ~ f§ <) % (H.chordacea) - *Fyg % (Hildenbrandiasp.) % #4v =
42e % (C.gasparrinii) o & &£ BEF 24 ¢ <5 7 & (U.ohnoi) % 4y
= % (Valoniopsis pachynema ) #& % 4~ 3 3 1 80 5 & f 484 % (R. verrucosa ) -

A AEAS > EP PR B RBOERPBE G ¢ T FRPED OB

A’

F_‘k
E’w

g% Are b 1 (Corallinales sp.l) ° i &= F/H & FAm e 2

( Dawsoniolithonsp.2) - vt ‘a7 & semet @7 % (H.rosea) -~ 47 %
Az 248 1 (Harveylithonsp.l) % v ‘& % & A #& <48 2 (Harveylithon sp.2)
iV E FE eIk F F (Poonkodes) 2 3 % e A @48 2 (Porolithonsp.2) - -k
FEpark 2 A m a8 1 (Hydrolithon sp.l) - # £&/phas ERAimafh
1 (Pneophyllumsp.1) % 4a%g 4 ¥ % (P.conicum) ° % 7 ek %% F & (P.
margoundulatus) ~ "% % j& (P. fragile) ~ % % & (P. variabile) % % 7z & (P.

taiwanense) ° 3¢ % & iz 432 7 & (S. erythraeum) o

T RBREF R EM T A RRATRR T 2 B (AR
AREEEL ) B G FME B SRk b A AR A R 2 R
LAAERE S A 19% ~46 % o A Bplshiid 4 B ER T S A 12%
~66% > A P EEAABRRESF 1T 8% ~46%  FHEE T 8%
~66%2 FF e REFF 115 & 2 7 (3e118%~50% > s &y (114 &
3V i) BEHREF6%~69%IFE > 2 % ¢ 12455 (C.intermedius) -~

vei (C.okamurae) % % & % 7= ¥ (G.hongkongensis) 5 i & enig% e fd o ¥

11



—_ 3

o BATERFDERPPBERT S RBREEA 0 RT PN 3%

~36% » A Ep=E A3 8% ~56% 0 A RIFEA A T% ~35% 0 RRP A

BREERPBERESF A T%~36%2 F ¢ PR ERPBERE S A

4% ~45%z2_ FF > M F B R B ER E S A3 3% ~56% 2 F o FRE Ky

BHREFFA3%~56%2 F o 53115 & 2 0 pRE 2% ~4T%% 2 & FpF
(

114 # 3 9 ) @3k F 5 0% ~30 % o

B ERTA BRI (CGlLE G2) 2457 ® | Sk azbd < A5 &
AT s L GLRlsE2EE B A AA R E S 3 0%~ 47% 0 G2 iRk 2hid F
AAAERREF A 3%~59% 0 R R F S A3 0%~59%z2 fF o 33 115 &

20 REREF0%~53% M3 d R (114 & 30 ) BER

3 0%~65%- 2t AR AE ¢ 0 24k F % (G hongkongensis) -

f13e % (C.okamurae) % -] ;% (C.intermedius) #&E & 25 - FZ P W ER

EFX 00 mBRPIERAS O GLPIEE 3 0% ~43% > G2 BlxE32 4 3 1% ~24% -

A

FRPEEREAS CBPEERPFERIFAN0%N~6% 2T P PEd Eky
FEREFANA% ~A3%2 > P A ERPHERE T M 11% ~ 29%2
b

F A 0%~43%2 F > M3t 115 & 2 8 G pliF eh 0% ~55% o i

T
W
N
%‘f‘
ﬁ =

g (114 & 3 7 ) BIFhBR F % 0%~ 42%40 & o

0o Rl sbenzhig d S A4 & 0 0] 2k (CLintermedius ) 2 UFFg S
(Hildenbrandiasp.) 2 2 o A=t @2 A1 F R E F 40 0% ~ 47%=2

B> BE ket 115 & 2 0 i eh 0% ~ 34%% 2 £

&

FHp (114 & 3 % i») &0
0% ~54% - B8RP EREFNLS 0 LERBPEFZERPDERE S Z
5% ~28%2 B o i RiP T~ B ERPPERZE F I 5%~18%2 7 >

A RRR B ERE S AT 8% ~ 22%2 B 0 B A AR ER

ot

4

12



12%~28%2. F - A B S %87 > R P EEMEE At 115 & 2 7 i

Heh1%~40% % £ &P (114 # 37 ) RIEREF5%~51% -
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251158 17 b s~ s FE A L pleba fH 7 4

i cvr=3 M H=3@F M= pF L=1ipF
poF 2 N4 R A @ w4 G2 Gl v %
Chlorophyta HEP
Ulvaceae FEA
Ulva ohnoi W Y Y Y
va ohnoi LL : H M H, M. L M
v
Ulva prolifera FE q
Rhodophyta ZEP
Gelidiaceae RS o
Gelidiophycus AATEE 4 4 v v v v
hongkongensis e R H,M, L H,M, L H,M, L M, L M, L H, M, L
Gelidium . U v v v
BT T F
yvangmeikengense AN H, M, L H,M, L H,M, L
v v v
Gelidiophycus divaricatus B F % L M
Phyllophoraceae ¥ E R
Gymnogongrus $25% v v
flabelliformis H,M, L H, M, L
Peyssonneliaceae BB

14




poge d 2oz P A @ w4 G2 Gl v %
Peyssonnelia sp. A B RHAFEE M\,/L ‘Ii M‘,/L ‘Ii
Caulacanthaceae 3 At
Y v v v v v
Caulacanthus okamurae 1 ¥ e HM. L H M. L H M. L HOM. L M
Gigartinaceae 15 g ft
'Chondra?anthus s v v v v v v
intermedius H,M, L H,M, L H,M, L H,M, L M, L H, M, L
Cystocloniaceae 3 A
e e me am v v v v v
Centroceras gasparrinii v e R L M, L M. L L M. L
Hildenbrandiaceae Py At
Hildenbrandia sp. WPy e A FE AR i 1\\//[ L 0 1‘\//[ L H‘/M I‘;
Phaeophyta ok Y
Ralfsiaceae AE S
Ralfsia verrucosa e AR B R H, 1‘\//[’ L H, 1‘\//[, L H, 1\\//[, L M\,/L M\,/L
SRR T kS 10 8 10 8 7 3

15




35115 F 17 A3 RpwEatpl=tr ok

ARrivr=3 MmO H=RE A M= P A L= d

poog2 A A g A w2
Rhodophyta L
Genus Harveylithon warh
= &7, - J
Harveylithon rosea T BT R L
Harveylithon sp.1 AATE RAFETSA v v
) v - M, L M
Genus Pneophyllum FEREE
Preophylium sp.1 T TEEE R Y Y Y
neophyllum sp. F R R AFL AL H, M H M H M
Order Hapalidiales LAy 2 N
Genus Crustaphytum BEEEE
. ) ARV g A \/ \/

Crustaphytum pacificum = T FHE] L L
Genus Phymatolithon WEER
Phymatolithon a7
margoundulatus G
Phymatolith jabil W R Y Y Y ’

ymatolithon variabile T % L M 0 M
Phymatolithon W 7. v v
taiwanense ik H H

16



gL ez AR -~ g2 e G2 Gl1 v
Order Sporolithales wEHEP
Genus Sporolithon # % RS
s Jith " b5 T K v v v v
l:;r_ ~ J' )
porolithon erythraeum i e L M L M, L
b s g v v
Sporolithon sp.2 ¥ RAFELE2 H L
R Y X kS 4 4 5 5 6 5

17




L A4~1158 20 (b

Fioovr=3 M H=8BF M= g  L=iipF

e

A Al G R4 T4

P2 vz A A g2 %4 G2 G1 v 3
Chlorophyta %
Ulvaceae R
| . v v v v v v
Ulva ohnoi “HES H M, L M H,M, L M, L H H
| s s ’ ‘/a s
Ulva prolifera wE H,M, L
Rhodophyta Ly Vi
Gelidiaceae BREH
- g e v v v v v v
Gelidiophycus hongkongensis & & % 1= % H.M.L H M. L H,M, L H,M, L H,M, L H,M, L
. . . " " ' v " Y
Gelidium yangmeikengense BT =% H M. L H M, L H M, L H M, L
o L o Y " v ’
Gelidiophycus divaricatus R B E H. M H. M. L
Phyllophoraceae TE RS
. / 2 r e J J /
Gymnogongrus flabelliformis 5 7)* = % H,M, L H,M, L L
Peyssonneliaceae BB
AEFAFETSD v v v v v

Peyssonnelia sp.

18




poF 2 v o2 A g A g w4 G2 G1 v 3
M, L L L L L
Caulacanthaceae 3 At
- v v v v v
Caulacanthus okamurae T i H M HM. L HOM, L H, M, L H, M, L
Gigartinaceae 15 %
. _ o v v v v v v
Chondracanthus intermedius ] 17 % H, M, L H, M, L H,M, L H,M, L H,M, L H, M, L
Cystocloniaceae  E R
. 4 v
Hypnea chordacea B %
L L
Ceramiaceae g
... ¢ i pn w v v v v v
Centroceras gasparrinii fr N R L L M, L L M
Hildenbrandiaceae Py
. . e g v v v v
Hildenbrandia sp. WPy e A FE T FE HM, L HM, L HL HL
Phaeophyta ok Y
Ralfsiaceae AE S
Ralfsia verrucosa e e A B R H, 1‘\//[, L H, 1‘\//[, L ‘]f H, 1‘\//[, L H, 1‘\//[, L
&Rl e fE b 11 11 11 7 9 6

19




F 55115 F 20 B3R E it pl=br ok

L= NI H=8 03 S M=¢ ¥ L=y
g2 P22 AR A B w4 G2
Order Corallinales P %P
Genus Dawsoniolithon FHEER
s e e v
Dawsoniolithon conicum AN R M
Genus Harveylithon R
lith S B 4 4 7
Harveylithon rosea TIPE B E g L L L
v v v v
; Ao T S A TR
Harveylithon sp.1 BT AR A L M, L M L M
Genus Pneophyllum FEEE
xS TG LT N Y Y Y Y
Pneophyllum sp.1 F R L Efh. H M H, M H H
. ﬁ\' - ‘/ \/
Pneophyllum conicum SHALF M. L M
Order Hapalidiales REFP
Genus Crustaphytum BEEER
Crustaphytum pacificum ST ERE R

20




PTEL B A% A g w2 G2 Gl b %
Genus Phymatolithon WE R
Phymatolithon & 7 v v
margoundulatus kR R M, L H
Phymatolithon sp.2 T e A FE T A2 v v v v
: - H, M H, M, L H, M H
Phymatolith jabil T Y Y Y Y
ymatolithon variabile T L i M M
Order Sporolithales FEEP
Genus Sporolithon #EER
Soorolith " N v v v v v
porolitnon erytnraeum SR s L L H L L H L
IR TR S 4 5 4 5 6 7

21




2 6~115# 3 7 ip2t

Fioovr=3 M H=8BF M= g  L=iipF

e

A Al G R4 T4

pooE vz A A g2 %4 G2 G1 v 3
Chlorophyta L Y
Ulvaceae B
Ulva ohnoi AHEEE Y Y Y ¢ Y
H,M, L H,M, L M, L H,M, L H
Valoniaceae PR Y
. . = Loder /
Valoniopsis pachynema Ip ik H,M
Rhodophyta 3 i
Gelidiaceae FEH
- . : U v v v v v v
Gelidiophycus hongkongensis % & % 1= % H, M, L H,M, L H, M, L H M, L H, M, L H,M, L
. . e o aae v v v v
Gelidium yangmeikengense ~— H1# 3L f v ¥ M, L H,M,L H,M L
- o . - v v v v
Gelidiophycus divaricatus 2 A 2 H, M, L H,M, L H H,M, L
Phyllophoraceae T E R
: e ar e v v v v v
Gymnogongrus flabelliformis 7% 1= & H,L H, M, L L M, L H,M, L

Peyssonneliaceae

LY
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poF 2 v o2 A A e G2 G1 v 3
— , v v
Peyssonnelia sp. S A ] M, L M, L
Caulacanthaceae -t o
" s v v v v v v
Caulacanthus okamurae Tz H M, L H M, L H, M H,M, L H, M, L H, M
Gigartinaceae 2 X
. : L o v v v v v v
Chondracanthus intermedius | 2 % H,M,L H M, L H, M, L H,M, L H,M, L H M, L
Cystocloniaceae 7 F e f
P v v v
Hypnea chordacea M F L H,L M, L
Ceramiaceae g
. ¢ ik wt v v v v
Centroceras gasparrinii Sr N EE L M, L M, L M, L
Hildenbrandiaceae IFPg R ft
Hildenbrandia sp. WPy A FE TR Y Y Y Y
H, M, L H, M, L H H, M, L
Phaeophyta # i P
Ralfsiaceae AE S
. - v v v v v
Ralfsia verrucosa T AR AR B e M L H M, L H L
&Rl e fE b 12 8 7 10 8 10
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2 7~115F 37 33K EL

ARrivr=3 MmO H=RE A M= P A L= d

R AT R 2

P FL B A A g %2 G2 Gl b %
Order Corallinales P58 5P
Genus Dawsoniolithon FHEER
. PR v
Dawsoniolithon conicum AN R M
Genus Harveylithon R
Harveylith ek BT Y Y v
arveylithon rosea I s L L L
v v v v v
Harveylithon sp.1 BT AR A L M, L M L M
Genus Pneophyllum FEFER
o . v v v v
Pneophyllum sp.1 F B R AT H, M H, M o u
Preophyllum coni HALF R Y ’
neophyllum conicum T R M. L M
Order Hapalidiales REFP
Genus Crustaphytum BEFER
) S a A /
Crustaphytum pacificum =T EEE M. L
Genus Phymatolithon WE RS
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P FL B A A %2 G2 Gl b %
Phymatolithon N v v
margoundulatus kR R M, L H

v v v v

; iy A YT
Phymatolithon sp.2 U e A FE T2 H, M H, M. L H, M o
Phymatolith abil Wk Y v Y ¢

ymatolithon variabile T L o M M
Order Sporolithales #EREP
Genus Sporolithon wr Rk
P , bt v v v v v
porolitnon erytnraeum AT i L L H L L H L
&R Rl 4 5 4 5 6 7
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YAII5 21" 3w+

o

e A REF (%)

YALI5 & 1" #° g

Feipes 2 BES (%)

YA1L5 & 1 " g

BApes 2 RESF (%)

O A EZEDERP W E:
Pneophyllum sp.1

@ Hkm R E 5:20.04%
@ g~ A% 13.50%
Gelidiophycus hongkongensis
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O A BEDERP W E:
Pneophyllum sp.1

@ #kP»EREF9.30%
@ g~ A% 16.46%
Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

DO A &FaERywE:
Phymatolithon variabile

@ BRP»ERTF F:580%
@ bk A]%:15.84%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Peyssonnelia sp.
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii
Hildenbrandia sp.

Ralfsia verrucosa

O L REDERPPE:
Pneophyllum sp.1

Q@ #HRpwERF F:10.04%
Q@ g A E24.71%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O L RENERPEE
Pneophyllum sp.1

@ #HHR3pwERF F:57.00%
Q@ g A E12.84%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Peyssonnelia sp.
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O A BFaERRWE:
Crustaphytum pacificum

@ EHRr»EREF2525%
@ g A E:37.00%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Peyssonnelia sp.
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O LA REDERPRE:
Pneophyllum sp.1

@ HBHRPBHEREF1571%
Qg+ A E:24.63%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O L RENERPRE
Pneophyllum sp.1

@ BR3P ERE F:41.46%
Q@ s A E14.50%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O A BFERRPWE:
Harveylithon roseum

@ #pm R F 5:10.00%
@ g A E:61.50%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Peyssonnelia sp.
Chondracanthus intermedius
Hildenbrandia sp.
Centroceras gasparrinii
Ralfsia verrucosa

BIS~115# 19 mATEaE Rl 1 (K3 ) PEERBEL < A E
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YX115&# 1 3%

B ESEREF (%)

YX115& 1% ¢ @

Feipes 2 BES (%)

YX 115 & 1 % ;9%

BApes 2 RESF (%)

O A EZEDERP W E:
Phymatolithon taiwanense

@ Hkm Rk E 5:10250%
@ 2L Ex AE:17.50%
Gelidiophycus hongkongensis
Caulacanthus okamurae

Chondracanthus intermedius
Hildenbrandia sp.

O A BEDERP W E:
Pneophyllum sp.1

@ #fkpwERE F:15.63%
@ g~ A% 14.38%
Gelidiophycus hongkongensis
Caulacanthus okamurae

Chondracanthus intermedius
Hildenbrandia sp.

DO A &FaERywE:
Sporolithon erythraeum

@ BRrrwEREF4217%
Q@ bk 4%:32.88%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

D 1 EFEDERPP R
Phymatolithon taiwanense
@ HpkmmEREF2017%
@ g+ A#:35.67%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O s
Pneophyllum sp.1

@ BHRPHEREF:17.96%
@ g AE24.21%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O L &FaERkywE:
Sporolithon erythraeum

@ BR3»ERE F:42.00%
@ b+ A #:25.88%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Peyssonnelia sp.
Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa

D 2 BFNERPHE:
Pneophyllum sp.1

Q HER3FWEREF1.79%
@ L AE2.71%
Gelidium yangmeikengense
Caulacanthus okamurae
Hildenbrandia sp.

Ralfsia verrucosa

O A BEDERP W E:
Phymatolithon variabile

Q@ #HHR3pwERF F:18.05%
@ gk A E45.54%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius

O A &FaERkywE:
Sporolithon erythraeum

@ #kypwERE F:39.08%
Q) g+ A5:30.21%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Peyssonnelia sp.
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

BO6~115% 17 BATHEMETRI2 (REB) kP EE £ 1) EL

Fengfie s 2 ¥




BSI115& 1" &+

X EAE BEF (%)

BSI115& 17 ¢ ;3

Feipes 2 BES (%)

BS115 & 1 " i3

BApes 2 RESF (%)

O L BEDERPPE
Pneophyllum sp.1

@ &3P EREF338%
@ L~ AE23.21%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Caulacanthus okamurae

O A BEDERP W E:
Pneophyllum sp.1

Q@ BR3P ERFF21.13%
@ g~ A5%:9.80%

Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae

DO A &FaERywE:
Harveylithon sp.1

@ BHR3w»EREF:1042%
© b AE:11.67%
Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii

Ralfsia verrucosa

D 1 EFEDERPP R
Phymatolithon variabile

@ BmEEREF325%
@ g4 3]%:8.80%
Ulva ohnoi

Gelidiophycus hongkongensis
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O L EFEOEEPRE
Sporolithon erythraeum

@ #k3»EREF6.63%
@ g4 AE3.13%
Gelidiophycus hongkongensis
Peyssonnelia sp.
Chondracanthus intermedius
Centroceras gasparrinii
Hildenbrandia sp.

Ralfsia verrucosa

O L &FaERkywE:
Harveylithon sp.1

©® #HE3PHPEREF9.17%
Q@ i+ 4] #:30.96%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Peyssonnelia sp.
Chondracanthus intermedius
Ralfsia verrucosa

O A REDERP W E:
Pneophyllum sp.1

Q HER3FWERETFS513%
@ g~ A%:10.05%
Ulva ohnoi

Gelidiophycus hongkongensis
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

D 1 BFDERPHE:
Harveylithon sp.1

Q@ #HHR3wERF F:10.00%
@ i A E:2.80%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Peyssonnelia sp.
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O A &FaERkywE:
Crustaphytum pacificum

@ #kpwERE F:1538%
Q) g+ AE:10.21%
Ulva ohnoi

Gelidiophycus hongkongensis
Peyssonnelia sp.
Chondracanthus intermedius
Ralfsia verrucosa

B 7-~115# 17 BATHEMEFTRE3 (F2) a3 kP Ez: £ ) Es

penEfile a2 B F




B ESEREF (%)

G2l15& 1 "¢ A

G2115 & 1 " mp+

EEL 2 REX (%)

O L BEDERPPE
Phymatolithon taiwanense

@ HhPPEREF:2.67%
@ zhE~ ) %:5.88%
Caulacanthus okamurae
Chondracanthus intermedius

O L BEERP P E
Harveylithon sp.1

@ BrP»ERFE F:642%
@ zhEdL A E:5.30%
Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa

DO A &FaERywE:
Harveylithon sp.1

@ BHRrPw»EREF2561%
Q b AE4.25%
Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii

O L &BEDERPRE
Pneophyllum sp.1

@ HhPwERE :4.88%
@ i< A5:16.09%
Caulacanthus okamurae
Hildenbrandia sp.

O L EFEOEEPRE
Harveylithon sp.1

@ #EkP»EREFS567%
@ A E:10.63%
Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii

Ralfsia verrucosa

O L &FaERkywE:
Harveylithon sp.1

@ #p3®»EREF:8.80%
@ a2 5E7.38%
Gelidiophycus hongkongensis
Peyssonnelia sp.

Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii
Ralfsia verrucosa

O L EBEDERP R E
Sporolithon sp.2

@ AT R E 53.88%
® b A %:838%
Caulacanthus okamurae

O L EFEOEEPPE
Phymatolithon variabile

Q@ HERPWEREF213%
@ i A 5#:8.84%
Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii

Ralfsia verrucosa

O A &FaERkywE:
Harveylithon sp.1

@ #kypwERE F:1829%
Q) gt AE:23.21%
Gelidiophycus hongkongensis
Peyssonnelia sp.

Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa

B8~115#& 1% %
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Gll15# 1" 3@+

B ESEREF (%)

GlL115& 1 "¢ pH

Feipes 2 BES (%)

GlL115& 17"

EEL 2 REX (%)

O A EZEDERP W E:
Phymatolithon variabile

@ gz EhEF3.05%
@ 2L~ A5%:0.00%

O A BEDERP W E:
Pneophyllum sp.1

@ BRE3FHEREF:11.96%
@ g~ AE:33.71%
Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Caulacanthus okamurae
Chondracanthus intermedius

DO A &FaERywE:
Harveylithon roseum

@ #Bpp»ERE F:30.58%
Qb A%:26.42%
Gelidiophycus hongkongensis
Chondracanthus intermedius
Centroceras gasparrinii

D 2 BFNERPHE:
Phymatolithon taiwanense

@ HpkmmEREF228%
@ L AE:021%

Ulva prolifera

O 2 BFERPHE:
Phymatolithon variabile

@ Bk EREF2675%
@ g+ 3]7%:0.08%
Gelidiophycus hongkongensis

D L BEPEREPHE:
Phymatolithon margoundulatus
@ HR3wEREFF31.92%
@ gL AE6.17%
Gelidiophycus hongkongensis
Chondracanthus intermedius
Centroceras gasparrinii

D 2 BFNERPHE:
Pneophyllum sp.1

©Q #HHRpwERF F5:2638%
@ 4 3]5%:0.00%

O A BEDERP W E:
Pneophyllum sp.1

Q@ #HEHR3WERF F:49.75%
@ ek A E2.34%
Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa

D L BFDBRP®E:
Sporolithon erythraeum

@ #hkypwEREF:21.75%
@ e+ A E:1.34%
Gelidiophycus hongkongensis
Chondracanthus intermedius
Centroceras gasparrinii

Ralfsia verrucosa

BO~115& 1%+

B TR S (Gl) gk m gL L A RS
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BY1l5&# 1" 3%

B ESEREF (%)

BY

115# 1% ¢ pF

R E REF (%)

BY

115 & 1 " Mg+

BApes 2 RESF (%)

O A EZEDERP W E:
Phymatolithon taiwanense

@ BmmEREF:129%
@ 2L~ A5%:0.00%

D L BFENERPWE:
Phymatolithon margoundulatus
@ BHRPPERFF2421%
@ g« AE:31.63%
Gelidiophycus hongkongensis
Chondracanthus intermedius

D L EFDBRPWE:
Sporolithon erythraeum

@ BHRr3w»EREF48.17%
@ 2t A E2.29%
Gelidiophycus hongkongensis
Chondracanthus intermedius

O AL BEDERP P E:
Phymatolithon margoundulatus
@ #pkmmEREF3113%
Q@ A E:31.46%
Gelidiophycus hongkongensis
Chondracanthus intermedius

O s
Sporolithon erythraeum

@ #EkrwELREF39.19%
@ ik A E2.38%
Gelidiophycus hongkongensis
Chondracanthus intermedius

D L BEPEREPHE:
Sporolithon erythraeum

@ BR3wEREF44.12%
@ gt A E7.84%
Gelidiophycus hongkongensis
Chondracanthus intermedius
Centroceras gasparrinii

O A REDERP W E:
Phymatolithon margoundulatus
©Q #HEHR3WERT F:8.09%
@ s AE22.42%
Gelidiophycus hongkongensis
Chondracanthus intermedius

O A BEDERP W E:
Harveylithon sp.1

©Q BR3P ERF F:2250%
@ 4 A#9.67%
Gelidiophycus hongkongensis
Chondracanthus intermedius
Centroceras gasparrinii

O A &FaERkywE:
Sporolithon sp.2

@ #kypwERE F:41.50%
@ i+ A #:9.63%
Gelidiophycus hongkongensis
Chondracanthus intermedius
Centroceras gasparrinii

BlI0~115 & 1% 6 2 TR 6 (v 1) chE Rk wmiEs: < 4%
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o

e A REF (%)

YAL115 &2 " @ g2

Feipes 2 BES (%)

YA 115 & 2 " g

EEL 2 REX (%)

O A EZEDERP W E:
Pneophyllum sp.1

@ BhpwEREFT742%
@ 2L~ A]5%:28.00%
Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O A BEDERP W E:
Pneophyllum sp.1

@ #kP»EREF630%
@ g~ A5:42.59%
Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

DO A &FaERywE:
Harveylithon sp.1

@ BEPHERTF3.67%
© bk A%E:47.29%
Ulva ohnoi

Gelidiophycus hongkongensis
Chondracanthus intermedius
Centroceras gasparrinii
Hildenbrandia sp.

Ralfsia verrucosa

D 1 EFEDERPP R
Pneophyllum sp.1

@ Bm s Eh T F:838%
@ g A5:36.67%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O s
Pneophyllum sp.1

@ BHRP®BEREF:1475%
@ g AE:42.29%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O L &FaERkywE:
Harveylithon roseum

@ #fpw»ELFF3613%
@ gt A E:34.96%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Peyssonnelia sp.
Chondracanthus intermedius
Centroceras gasparrinii
Hildenbrandia sp.

Ralfsia verrucosa

O LA REDERPRE:
Pneophyllum sp.1

@ BHRBBERE T 467%
Qg+ A E:46.33%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O L RENERPRE
Pneophyllum sp.1

@ BHRP®EREF:1596%
Q@ s AE41.25%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Peyssonnelia sp.
Chondracanthus intermedius
Ralfsia verrucosa

O A BFERRPWE:
Sporolithon erythraeum

@ #pmm gL EF:1696%
@ & A E:59.38%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Peyssonnelia sp.
Chondracanthus intermedius
Hypnea chordacea
Centroceras gasparrinii
Ralfsia verrucosa

Bl 1L~ 115 # 2 " BATERARRIE 1 (%) OB kpmE2 LA REOEfe2 5 5§
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YX 115 # 2 ®

®

Ferpes 2 RIS (%)

Ferpes2 RIS (%)

YX 115 & 2 7 ¥

B e E REF (%)

O A BEDERP W E:
Pneophyllum sp.1

@ #EPBERFEF:1.88%
@ g AE:36.42%
Gelidiophycus hongkongensis
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O A BEDERP W E:
Dawsoniolithon conicum

@ #ppwERE$:3.55%
@ g~ 9]5#:49.63%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O i &FEDERPH R
Phymatolithon variabile

@ BRPw»ERFF:46.92%
Q@ i+ 4] 5#:20.46%
Gelidiophycus hongkongensis
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

D 2 BFNERPHE
Pneophyllum sp.1

©Q #HEHR3WEREF7.09%
@ g+ ) E:34.88%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O AL BEDERP W E:
Pneophyllum conicum

@ BkwwERE F:1221%
@ g4 7]5%:32.88%
Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

D 2 BFNERPDE:
Pneophyllum conicum

Q@ #HRpwERF 5:36.00%
@ gt A E:34.13%
Gelidiophycus hongkongensis
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O LA REDERPRE:
Pneophyllum sp.1

@ BAwmERE 5 8.96%
@ g+ A E:11.80%
Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O 2 BFEDERPPE:
Pneophyllum sp.1

@ #pwwEREF:1488%
Q@ s AE42.71%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Gymnogongrus flabelliformis
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O L REDERPDE:
Harveylithon roseum

@ #MPBEREF:1430%
Qg+ A E46.17%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Peyssonnelia sp.
Chondracanthus intermedius
Hypnea chordacea
Hildenbrandia sp.
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BSI1I5& 2" g4

Berples 2 HES (%)

BSI115& 2" ¢ 3

Ferpes2 RIS (%)

BS 115 & 2 % ;@4

B RS REF (%)

O A BEDERP W E:
Pneophyllum sp.1

@ HEPHERE F384%
Q@ i+ A E:30.63%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Caulacanthus okamurae

Chondracanthus intermedius
Hildenbrandia sp.

O L REPERPRE
Harveylithon sp.1

@ EEPBHERTF1750%

@ g AE:12.25%
Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius

O L RBDERPDE:
Harveylithon sp.1

@ HkpHEREF3475%
@ g AE:19.21%
Gelidiophycus hongkongensis
Chondracanthus intermedius

O L BEPERP P E:
Pneophyllum sp.1

Q@ #HRpwERF F:10.09%
Q@ i+ A E:22.09%
Ulva ohnoi

Gelidiophycus hongkongensis
Chondracanthus intermedius

O L EZENERPRE
Phymatolithon sp.2

@ #kP»ERE F:9.25%
® b A% 18.42%
Ulva ohnoi

Gelidiophycus hongkongensis
Chondracanthus intermedius

O i&FEDERPD R
Harveylithon sp.1

Q HERPWEREF917%
@ g AE:35.42%
Ulva ohnoi

Ulva prolifera

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O LA REDERPPE:
Phymatolithon sp.2

@ #EBHEREF238%
Q@ s AE17.17%
Ulva ohnoi

Ulva prolifera

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Chondracanthus intermedius

O 2 BFEDERPPE:
Phymatolithon sp.2

@ #hkpmEREFLII%
Q@ hEdx AET. 5%
Ulva ohnoi

Ulva prolifera

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Chondracanthus intermedius

O L REDERPDE:
Sporolithon erythraeum

@ #pkmmERF F:14.88%
Q@ g+ A E46.21%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Peyssonnelia sp.
Chondracanthus intermedius
Centroceras gasparrinii
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FRENEH5FE (%)

G2115& 2" ¢ ;4

FEd 2 REEF (%)

G2115 & 2 " mp+

EEL 2 REX (%)

O A EZEDERP W E:
Phymatolithon sp.2

@ Bm s EhEF:146%
@ g~ AE:53.13%
Gelidiophycus hongkongensis
Caulacanthus okamurae

O L BEERP P E
Phymatolithon sp.2

@ #Ekp@EREFS525%
@ b~ A)5%:20.92%
Ulva ohnoi

Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa

D L EBFOFRPP R
Sporolithon erythraeum

@ Bk wEREF F:29.04%
@ i~ A #:2.96%

Ulva ohnoi

Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa

O AL BEDERP P E:
Sporolithon erythraeum

@ BHEBHEREF254%
Q@ i A E:47.04%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa

O L EFEOEEPRE
Phymatolithon margoundulatus
@ #k3»EREF:5.00%
@ A E:22.09%
Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

D L BEPEREPHE:
Sporolithon erythraeum

@ BRPwEREF:1455%
@ g 2 5E:6.09%
Ulva ohnoi

Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii

Ralfsia verrucosa

O A REDERP W E:
Phymatolithon variabile

@ AR E 57.09%
@ g AE:25.92%
Gelidiophycus hongkongensis
Caulacanthus okamurae

D L EZENERP®E
Harveylithon sp.1

Q@ BK3PwERITFS559%
@ g A]E:14.09%
Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa

O A &FaERkywE:
Phymatolithon margoundulatus
@ #hypwERE F:22.92%
@ gt A E:11.79%
Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa
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Gl115# 2" 34

B ELZ REX (%)

GL115& 2" ¢ ;4

de

i HESF (%)

GL115 & 2 " mpH

WE N ZE RIS (%)

O A EZEDERP W E:
Phymatolithon sp.2

@ #HHR3pWEREFF292%
@ 2L~ A5%:0.00%

O L BEERP P E
Phymatolithon variabile

@ #HHRpwERFF4817%
@ bt ) %:7.88%
Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Caulacanthus okamurae
Chondracanthus intermedius

D L EBFOFRPP R
Harveylithon sp.1

@ HBhpwELEFF:2075%
@ gL AE:S51.13%
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii

O A ZEDERP W E:
Pneophyllum sp.1

@ #EBHEREF:438%
@ g~ A% 1.84%
Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

D LA BENEREPHE
Pneophyllum conicum

@ #PkpwEREF3350%
@ bt A% 1.92%
Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa

O A BFERRPWE:
Sporolithon erythraeum

@ HR3wEREFF3321%
@ g A E:11.96%
Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii

D LEEEEPDRE
BTN PR

@ #k3HEREF:000%
@ b~ A E:0.00%

D L EZENERP®E
Phymatolithon sp.2

Q@ HBR3PwERZE F5450%
@ g A5:7.92%
Caulacanthus okamurae
Chondracanthus intermedius

O A &FaERkywE:
Sporolithon erythraeum

@ BHPHERE F:3546%
@ A AE1L1T%
Peyssonnelia sp.

Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii
Hildenbrandia sp.

Ralfsia verrucosa




BY1I5#2 " 3%

EAFEANE BEF (%)

BY 115 # 2 % ¢ jgF

R Z REF (%)

BY 115 # 2 » i3

FESE RESF (%)

O L BEDERPPE
Phymatolithon sp.2

@ #phpwEhE$438%
@ zhuE S A)%:0.00%

O L EBEERPEE
Phymatolithon variabile

@ BR3P EREF:195%
@ b~ A 5%:20.84%
Gelidiophycus hongkongensis
Chondracanthus intermedius

O L BEDERPD R
Harveylithon roseum

Q@ HBh3wERF F:4042%
@ s 3 5%:6.09%
Gelidiophycus hongkongensis
Chondracanthus intermedius

O A BEDERP W E:
Phymatolithon margoundulatus
@ HkPHEREF2146%
Q@ i A E:34.38%
Gelidiophycus hongkongensis
Chondracanthus intermedius

O A BEDERP W E:
Crustaphytum pacificum

Q@ BR3P ERZE F:14.04%
Q@ b AE:23.75%
Gelidiophycus hongkongensis
Chondracanthus intermedius
Centroceras gasparrinii

O L RBDERPDE:
Crustaphytum pacificum

@ Hhk3HERE F:4025%
@ g AE9.13%
Gelidiophycus hongkongensis
Chondracanthus intermedius

O A BEDERP W E:
Sporolithon erythraeum

Q@ H=R3FWERETF117%
@ A E:25.50%
Ulva ohnoi

Gelidiophycus hongkongensis
Chondracanthus intermedius

D & FPEEPH R
Harveylithon sp.1

@ #pkpHEREF925%
@ g AE:18.17%
Gelidiophycus hongkongensis
Chondracanthus intermedius

D 2 &FDERP G
Sporolithon erythraeum

Q #HRpwEREFF:1442%
@ ZhaEiE A E:15.67%
Gelidiophycus hongkongensis
Gymnogongrus flabelliformis
Peyssonnelia sp.
Chondracanthus intermedius
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YALI5 #3 " g+

BAper 2 RESF (%)

YA115 &3 " ¢ @

FEd 2 REEF (%)

YA 115 & 3 " g

EEL 2 REX (%)

O A EZEDERP W E:
Pneophyllum conicum

@ HpkmmsEhEF:1025%
@ 2L~ A5%:19.00%
Ulva ohnoi

Valoniopsis pachynema
Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

O A BEDERP W E:
Phymatolithon variabile

@ BHEPFPEREF3.92%
@ g~ AE45.75%
Ulva ohnoi

Valoniopsis pachynema
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Caulacanthus okamurae
Chondracanthus intermedius

DO A &FaERywE:
Phymatolithon variabile

@ EEFBERELF267%
Q@ b AE:21.92%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Gymnogongrus flabelliformis
Peyssonnelia sp.

Caulacanthus okamurae

Chondracanthus intermedius
Hildenbrandia sp.

O A EBEDERP W E:
Phymatolithon margoundulatus
Q@ #H=R3pWEREF817%
Qg+ A E:34.67%
Ulva ohnoi

Gelidiophycus hongkongensis
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

D A BENERPHE:
Phymatolithon fragile

@ BR3p®HFREF696%
@ iAo+ A E:20.00%
Ulva ohnoi

Valoniopsis pachynema
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Peyssonnelia sp.
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O A BFaERRWE:
Phymatolithon margoundulatus
@ #kypwERE F:3638%
@ i A E27.46%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Gymnogongrus flabelliformis
Peyssonnelia sp.

Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

O A REDERP W E:
Pneophyllum sp.1

© #IP»EREFT2%
@ g4 A#:36.79%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

D 28 FPEREPH R
Harveylithon roseum

@ EBHRP®ERFF:1538%
@ gt A §E44.79%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O A &FaEkywiE:
Porolithon sp.2

@ #kypwERE F:2334%
@ 2uad =+ 2] §#:45.50%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Caulacanthus okamurae
Chondracanthus intermedius
Hypnea chordacea
Hildenbrandia sp.
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YX115&#3 7" 3%

YX 115 & 3 % ¢ @

YX 115 & 3 7 ;9%

RS E REF (%)

O L BEDERPPE
Harveylithon sp.1

Q@ BK3wEREF7.80%
@ bt A E:1221%
Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

O L BEERP P E
Pneophyllum sp.1

Q@ k3w ERZE F:30.00%
@ b~ A)%:26.13%
Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

D L EBFOFRP PR
Harveylithon sp.2

@ HBhpwELREFF2675%
@ gL A E:31.88%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Caulacanthus okamurae
Chondracanthus intermedius

O A BEDERP W E:
Pneophyllum sp.1

@ HpkmmEREF:2950%
@ g+ A 5#:29.50%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

D A BENERPHE:
Harveylithon sp.1

@ BR3P ERE F:4450%
Q@ g A E47.63%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

O A BFERRPWE:
Sporolithon erythraeum

@ BR3wEREF41.50%
@ g A E:65.75%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Hypnea chordacea
Hildenbrandia sp.

Ralfsia verrucosa

O LA REDERPRE:
Pneophyllum sp.1

@ #HpkmmERE F:3625%
@ g+ 4] 5#:48.00%
Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Hypnea chordacea
Hildenbrandia sp.

D L REERPRE
Hydrolithon sp.1

@ BR3P ERE F:2938%
Q@ s A E34.75%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

O A BFERRPWE:
Harveylithon roseum

@ BR3P ERE F:56.00%
@ g A E:57.75%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa
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BS115& 3" 34

BS115 & 31 ¢ ;3

BS 115 & 3 7 i+

R LS Z RES (%)

O L BEDERPPE
Phymatolithon variabile

Q@ Bh3PwEREF:17.46%
@ bt A E43.75%
Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O L EBEERP P E
Pneophyllum sp.1

Q@ k3w ERZE F:9.84%
@ b~ A %:23.63%
Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius

O L EFDERP W E:
Sporolithon erythraeum

@ #HhpwERE F:34.67%
@ i< A%:30.96%
Gelidiophycus hongkongensis
Chondracanthus intermedius
Centroceras gasparrinii

O L REDERPPE
Harveylithon sp.1

@ #kpHEREF:1046%
@ bt A 5:23.46%
Ulva ohnoi

Gelidiophycus hongkongensis
Chondracanthus intermedius

O A BEDERP W E:
Sporolithon erythraeum

@ #pwrwRhES:8.63%
@ s A E:18.79%
Ulva ohnoi

Gelidiophycus hongkongensis
Chondracanthus intermedius

O L BEDERP® R
Harveylithon sp.1

@ #EkPHBEREF3L17%
@ gt A E:34.25%
Ulva ohnoi

Gelidiophycus hongkongensis
Chondracanthus intermedius

O A REDERP P E:
Phymatolithon variabile

©Q #HRPpwERF F:16.13%
@ g~ A]5%:29.58%
Ulva ohnoi

Gelidiophycus hongkongensis
Chondracanthus intermedius

D L ZENERPRE
Harveylithon sp.1

Q@ BKPwERZTF6.76%
® bt A %:8.09%
Ulva ohnoi

Gelidiophycus hongkongensis
Chondracanthus intermedius

O A RFPERP PR
Sporolithon erythraeum

Q #HRpwEREF:17.59%
@ g AE46.29%
Gelidiophycus hongkongensis
Chondracanthus intermedius
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B ESEREF (%)

G2115 & 31 ¢ ;A

FEd 2 REEF (%)

G2 115 & 3 " mp+

EEL 2 REX (%)

O A EZEDERP W E:
Phymatolithon taiwanense

@ #hk3PEREF1.00%
@ 2L~ A]5%:59.04%
Gelidium yangmeikengense
Gelidiophycus divaricatus
Caulacanthus okamurae

O A BEDERP W E:
Pneophyllum sp.1

@ #kP»EREF6.63%
@ 2L~ A5%:19.67%
Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa

DO A &FaERywE:
Porolithon sp.2

@ BRrrwEREF2375%
Q@ g AE321%

Ulva ohnoi

Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Chondracanthus intermedius
Centroceras gasparrinii

O L REDERPPE:
Phymatolithon taiwanense

@ BmEEREF225%
@ g s A E45.21%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

O L RENERPRE
Sporolithon erythraeum

@ #kr»EREF3.63%
@ A A E26.59%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Chondracanthus intermedius
Centroceras gasparrinii
Ralfsia verrucosa

O A BFERRPWE:
Porolithon onkodes

@ Hh3pwELEF1134%
@ g A E4.50%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii
Hildenbrandia sp.

Ralfsia verrucosa

D 2 BFNERPHE:
Phymatolithon variabile

@ AR ERE F517%
@ g AE24.75%
Gelidiophycus hongkongensis
Gelidium yangmeikengense
Caulacanthus okamurae
Hildenbrandia sp.

O A BEDERP W E:
Phymatolithon taiwanense
Q@ #HEHR3WERF F:8.00%
@ gk AE25.21%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gelidiophycus divaricatus
Caulacanthus okamurae
Chondracanthus intermedius
Hildenbrandia sp.

Ralfsia verrucosa

O A &FoEkywiE:
Dawsoniolithon sp.2

@ #hpwmEREF2271%
Q) g+ A E:15.63%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Chondracanthus intermedius
Ralfsia verrucosa
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Gl115# 3" 34

Feupes 2 RESF (%)

GL115 & 31 ¢

de

i HESF (%)

GlL115 &% 31"

WE N ZE RIS (%)

D LiZEhERPDE
BFERERP B E

® #EppHERTF:000%
@ i+ A 5§:0.00%

O L BEERP P E
Phymatolithon variabile

Q@ BKk3wEREIF31.88:%
@ b~ ) %:23.46%
Ulva ohnoi

Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius

D L EBFOFRPP R
Porolithon sp.2

@ HBhpwELREFF1925%
@ gL A %:47.33%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidium yangmeikengense
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius

O A ZEDERP W E:
Phymatolithon taiwanense

@ #HEBBEREF588%
@ 2L~ A]5%:8.88%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Caulacanthus okamurae
Chondracanthus intermedius

D LA BENEREPHE
Phymatolithon variabile

@ BHRPWERF F:42.50%
@ g~ A% 14.38%
Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii

O A BFERRPWE:
Phymatolithon margoundulatus
@ BR3wERE F:2854%
@ i A E:20.75%
Gelidiophycus hongkongensis
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii

D 1 BEDERPRE:
BTN PR

@ #k3HEREF:000%
@ b4 3 35:0.00%

O L EFEOEEPPE
Harveylithon sp.1

Q@ BHRP®EREF37.92%
@ e A E:11.38%
Gelidiophycus hongkongensis
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii

O A &FaERkywE:
Corallinales sp.1

@ #pm R F 5:2834%
@ L AE6.25%
Gelidiophycus hongkongensis
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii
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BY115# 3 " %

Berpes 2 RESF (%)

BY 115 & 3 % @ ;3

BapeA 2 RESF (%)

BY 115 & 3 % i

RS E REF (%)

O A BEPERP W E:
Phymatolithon taiwanense

© #bp@EREF505%
@ 2L~ A]5%:0.00%

O L &EPERPRE
Phymatolithon margoundulatus
Q@ k3w EREF2225%
@ g+ A]5:19.50%
Gelidiophycus hongkongensis
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius

O i &FEDERPH R
Harveylithon roseum

@ #HkpwERE 5:19.54%
@ L~ A%:8.92%
Gelidiophycus hongkongensis
Gymnogongrus flabelliformis
Chondracanthus intermedius
Centroceras gasparrinii

Ralfsia verrucosa

O A ZEDERP W E:
Phymatolithon margoundulatus
Q@ #HRpwEREFF:18.17%
@ g+ A E47.38%
Gelidiophycus hongkongensis
Gymnogongrus flabelliformis
Caulacanthus okamurae
Chondracanthus intermedius
Ralfsia verrucosa

O L BEDERP W E:
Sporolithon erythraeum

@ Bkww R E F:17.50%
Q@ s AE16.92%
Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Gymnogongrus flabelliformis
Peyssonnelia sp.
Caulacanthus okamurae
Chondracanthus intermedius
Centroceras gasparrinii

O A EZFDERP P E:
Sporolithon erythraeum

Q #HRpwEREFF:2817%
@ i< A1%:19.96%
Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Gymnogongrus flabelliformis
Peyssonnelia sp.
Chondracanthus intermedius
Centroceras gasparrinii

O A BEDERP W E:
Phymatolithon margoundulatus
@ HEPBEREFT50%
@ g+ A E46.25%
Ulva ohnoi

Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Chondracanthus intermedius

O A BEDERP W E:
Phymatolithon margoundulatus
@ #k3»EREF8.05%
Q@ s AE17.63%
Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Gymnogongrus flabelliformis
Chondracanthus intermedius
Centroceras gasparrinii

O LEBFDERPPE:
Harveylithon sp.1

@ HBHRPERFF:1242%
@ LR A%:17.84%
Gelidiophycus hongkongensis
Gelidiophycus divaricatus
Gymnogongrus flabelliformis
Peyssonnelia sp.
Chondracanthus intermedius
Hypnea chordacea
Centroceras gasparrinii
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