._3
. A ;q >\
3 a
it

FioEo
4%~ q| 53 B
111 & % e

‘\ “l. “\",‘g
IR EARE
L % (hadii -
X3t H A
J\4



'P.;’-
kL

By w gk %p-xg AP B o E AP BEA G Y B M
¢ R ERGEEAL (B - BRP B FNIE 0 FBHT A7 8
P A S —grs.,, R AT R S AT 4 A E T
EonREBRSFYEFIAF L T
PF L AATRG P Fy R
BTie o SRl g Bl F oA
& i A (Liu et al. 2018) - #
B eahE Rk E W4Fﬁ§$
P A BREA L 0 By iF
HRp TR o BRP R ED
4OE B RS E S R enE
B4R ¥ VPR T s E
R ARALT £ SF P R A
wﬁﬁg?ﬁé—?%'“mﬂ'“iﬁw"""
MRS AR gAY 0 X R

Z e 3 ((Hugh et al. 2007; | g1 : d B EdR; @B cndkm s g
Hofmann et al. 2016 ) °

BRI I e A ML R A E L R RED 0 L - HE LA E
e ROAA AR R LA E S A B o ﬁ%%o}&ﬁ%@ﬁ
Pagd o A R ZREE SRR KRE Y AR BT R
A N BRI R S MR A B AT R R
FA ML 2 ZEk C FIRRE B AATARATE  FF S A
el Y URFIES RE (=L E) G ﬁé&<(§342mm
3 2008~2010)° 358 & > & A2 B P2 £ L E A% 2
PRI RAEATE B B A P FRY AT R A B S B E
TP G % B A L o ATHRATE KA ] B R RAT A B I
SRETHEES U ERRERERD L BATREL 1 R AP R
(=HRP ) Ko §ERP R ERE U TR i E (24T 4
k) 2RO RE (5‘@2)5&’E‘/p4’“‘“#“i{, 9o P A AL
’ié*ﬂ'%’i/»\ﬁ%f"b FP lmm BRI EE > P g AL

T mﬁ&?ﬁ%ﬁﬁﬁiﬁﬁk@%ﬁiiﬁf

She

mly
Jul

o
O
fx»

o



Bl 24 E. /J;P\'/“‘/ﬁ% IT’E‘ /ﬁp/fi,p_ (ﬁq AR 2 ) *
Vs, 2R LFaE T ;&-’;&%ﬁ%«m#x{n?"ﬁiﬁﬁ(%‘r@_;‘fsiﬁ‘%,4 o

1Ryps F < Fa 53 P AT E 2 R B2 & R eI R
RABTRETOERPBERS RIEZE 2P E‘ﬁfr,;agetm BRI R S
BlLe o2 m 275 IS eRWER - BRER -HLEER

THES RS S8iE B 378 (Liuetal. 2018) (B 3) 0 #4205
ERRAIRR R f%rw—ﬁ T B BT & AR ERESFRG ARG
2R ATHER P R

Bl3: B2 RPFLEEF L R P FIRER B DERP P RITHE AT
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10" AL F M ABdEERES G A LEFETFRG 223

AR 10 BRERA (ELA 1) 24 6 ek (AELI-E—
Gelidiophycus hongkongensis ; B #: & — Peyssonnelia sp. ; 1] "% & —
Caulacanthus okamurae ; -] #% & — Chondracanthus intermedius ; 4c * %% &
— Centroceras gasparrinii ; "Fq % — Hildenbrandiasp. ) > 3 f&.5 % (k] &
— Cladophora coelothrix ; #t k| =+ & — Cladophoropsis sp. ; % 3; & —
Phyllodictyon anastomosans )f= 1 4% (5 s #% %% % — Ralfsia verrucosa )-
¥ - 25 o @A ARG BAOERpP R (FFLE4) e 4E%kD
4 % %% 2 #8— Chamberlainium sp. 1 ~ Chamberlainiumsp. 2 ; if & = &%
1 & — Dawsoniolithon sp. 2; ¥4 ‘& & f 2 #& — Harveylithon sp. 1 ~Harveylithon
rosea ; i £ J% /4 1 f&—Porolithon sp. 2 ; 2 E %/ 2 44— Crustaphytum
pacificum - Crustaphytum sp.3 ; % % & /% 3 #& — Phymatolithon
margoundulatus ~ Phymatolithon sp. 3 ~ Phymatolithonsp.4 ; % % &/ 1 #&
— Sporolithon sp. 1 °
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Wi B ERY (110# 9% K 20%~10%) AP £ B 7 % o 2L 78

< As %R E F AT & (Caulacanthus okamurae ) ¥ -] 47 &
( Chondracanthus intermedius ) % # % o ¥ — * 5 > BITEE ® OB R P
BEREFANN%~40%2 B c ZEPHEREIRI ES - D E K
(110 E# 8% s 1% ~67%)° B3R HRPWEREF N1 1% ~ 26%2
LR A AR R E A4 2% ~40%2 B 0 i A 2R T e
BERPrPEREIRY PAE - BRPRERE ST A 8% ~ 38%2 FF o
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(111 # 8 % > 0%~28%) Ap - it » 223 8 (110 £ 10 ¥ 4 > 1%
~19%) 4pt £ B 3 & o 2hid e A0 &% F F 2 925 (Caulacanthus



okamurae) #7.]-4; % (Chondracanthus intermedius) % & % o ¥ — ,
B GAE  ARPBERT I A 1%~ 24%2 B o & 204 F 0¥ 4
PRt ARE P RAVRE Y Mo kpwER *“3 fi
2% ~16%2. i d 2R ALEZ < (110& 107 > 1%~10%) -
Gl ﬁiré—g@% kI Rt KA Q’%H%Wﬁﬁiﬁ%@ﬁfﬁ'ﬁ"‘v?2%~23%i
BAPPEREFEB e &EMPF (23%) &P Mipd s ki
m%ﬁ%i?‘ﬁiﬁ%m%wffﬁ R - (1L E 87 )b 2 B F AT
Bk mEREX e A (30 4%~23%2.F ) B2 2R LR
(110 & 10 * > 0% ~26% ) °
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0

6L EAERE(RI2) P d b - toniken<qnE RE
i3t 0% ~30%2 B > 2hadfent 305 % h F 0 E AR R - TR

( Caulacanthus okamurae )£# - 47 7 ( Chondracanthus intermedius ) = & % o
F—- 3G o B PRpwmEREF AN 2% ~26%2 FF o %ﬂ%mﬁy‘fﬁ%j{ﬁ B

B Re MR P REM (26%) o B? M AL RE B kP E
FREF SN R AR R R R TS 40 6%~ 26%2 F -
Fd Z WA R (110 £ 10 0 ’10%~16%) :

2. 1M1 # 12 7 B & G BATRECORZ RIL R RIEE R R4 R2E )
B (Gl ~G2RlsE) fro 23k (0 2plak) A2 2 Bl
FIAATFY M BR ARG (FREERPPE)OEAESZ ]
FF (B I3~HB18)-

M-

12" AL FHAABdEERAES G R AEFE PR 23
B AR 10 BEMA (LA 2) ¢4 6 R (ABFTE—
Gelidiophycus hongkongensis ; B #: & — Peyssonnelia sp. ; §] "% & —
Caulacanthus okamurae ; -] 17 & — Chondracanthus intermedius ; 4c = %%
# — Centroceras gasparrinii ; *FFy % —Hildenbrandia sp.) > 3 #&.% & (k]
£ % —Cladophora coelothrix ; #tk]=* % — Cladophoropsis sp. ; ;& —
Phyllodictyon anastomosans )= 1 &4 j( % ;& # 2 % — Ralfsia verrucosa )-

Y- 25 32 EENT i 16 8 %8 Sk (L4 5): #4535k 0



&~ & 2 #— Chamberlainium sp. 1 ~ Chamberlainium sp. 2 ; ¥4 2%/ 2
f& — Harveylithon sp. 1 - Harveylithon rosea ; #7 & % & B/ 1| & —
Neogoniolithon sp. 1 ; # ¥ % /& 1 #& — Lithophyllum margaritae ; 3* % &/
2 #& —Porolithon sp. 1 ~ Porolithon sp. 2 ; ¥ & &/ 2 #&— Crustaphytum
pacificum ~ Crustaphytumsp.3 ; % 4<% /4 1 #&— Lithothamnionsp.2 ; " %
% ¥ 4 #& — Phymatolithon margoundulatus ~ Phymatolithon sp. 1 -
Phymatolithon variabilis (= Phymatolithon sp. 3) ~ Phymatolithon taiwanensis
(= Phymatolithon sp. 4) ; 3¢ % % /& 1 #&— Sporolithon sp. 1 °

TABAFMAANFERESFC 5 EITEAT = B (B 13~F
15) & ¢ Mpad e Mg — ot sk o Al en2bag ek s o 2R i &
A FDREFAN1%~28%2 F B2 A (111 &9 2%~18%)
Aprtde g o3 2Ry (110F 122 K 2 0% ~32%) #4p » B 74 % o
EigfEen As &R E F AR 7% (Caulacanthus okamurae ) £ ) 7
#% (Chondracanthusintermedius) 5 # @& o ¥ — 3 G » BLATHE LS BB h3k
KPP EREFAA4%~66%2.F - ZRPPEREISINRI ERDIA L
(110 #F 122 0% ~70%)° 3 @ =B RPWEREFNH14%~33%
ZE PRI ERPRBERE ST AT 6% ~50%2 F > M L IRA F B
ER PR RRESIR? PFF BRI ERE I A 14% ~ 66%2
¥ o

LR R Bl (G1&G2; Bl 16~8 17) = Biplzkhg @ it
B E DI SOk A A b e AR E o RE KA 2% ~
16%2 F » 21+ 5 d (111£97 »0%~16%) AV LB+ » L
2 ERY (110£ 127 »2%~9%) 482 T » 3 b R AR T 581 R
< o Zbid ek A %R E F 2 {19 % (Caulacanthus okamurae) B 45
# (Chondracanthus intermedius) = #&® ° ¥ — > & > & G2 /3% » K
FREREFAN2%~33%2F o X3 F A A ARG RL AR
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Mtem RIB P EH (37%)

I EAEFERE (B 18) AtPd i kamxAla BB EF 4130 2%
~18% 2 B » g A A A FREINE AR ENE IR

( Caulacanthus okamurae )¥? -|: 47 7 ( Chondracanthus intermedius ) & & % o
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L1111 E 10 P bR AlA E A BER Y RS B L

( “/” =3 M| Y =R H=FRF M= BF L= F)
PpoE 2 d 2 A X g w3 G2 Gl v 3
Chlorophyta 3N
Cladophoraceae e
Cladophora coelothrix W f H
Boodleaceae AR
Cladophoropsis sp. Bb L AT fh f
_ v
Phyllodictyon anastomosans AR L
Rhodophyta &P
Gelidiaceae RCES o
. _ o v v
Gelidiophycus hongkongensis RAEETE HM L H
Peyssonneliaceae B
Peyssonnelia sp. A EHAFEE Y v
H H M
Caulacanthaceae RS T o
v v v v v v
Caulacanthus okamurae T35 %
M H, M, L H, M, L H, M, L H, M, L H, M, L
Gigartinaceae 1%
Chondracanthus intermedius 45 v v v v v v




P L et A% A i G2 Gl v 3
H, M, L H H, L L L H, L
Ceramiaceae UEX =
) v
Centroceras gasparrinii bv S i R .
Hildenbrandiaceae IFFyg et
Hildenbrandia sp. YFTy & Sp. Y Y
M M
Phaeophyta 7 e P
Ralfsiaceae AR
v v v
Ralfsia verrucosa Tk A B R
H, M, L H, M, L M
& Rl=k b B 6 4 3 4 4 5




220111 & 127 p2dfheanx Al B o> B FFpks ok
(V7 =30, 7 =g B H=FpF s M=2 g [ L=i;pF )
PoF L ¢ e 2 A RS e G2 Gl v %
Chlorophyta % F P
Cladophoraceae IR
v
Cladophora coelothrix WL & - - - y - H
Boodleaceae AR
Cladophoropsis sp. Bb L AT fh L - - - - -
. L v
Phyllodictyon anastomosans A ML - - - - -
Rhodophyta LR
Gelidiaceae ERCES o
. . o v
Gelidiophycus hongkongensis 4 i& & = % " - - - - -
Peyssonneliaceae B
P li B EE AL T A v v v
eyssonnelia sp. S & - - }
y iasp e A FE T " ML L
Caulacanthaceae 1 3% e A4
n v v v v v v
Caulacanthus okamurae 1 % %
L H, M, L M, L H, M, L H, M, L H, M, L
Gigartinaceae 15 AL
Chondracanthus intermedius 45 v v v v v v




P72 LA RZ 38 e G2 Gl v %
H, M, L H, M, L H, L H, M, L H, M, L H, M, L
Ceramiaceae g
Centroceras gasparrinii bR R - - v v
H, M L L M, L
Hildenbrandiaceae IFFyg e
Hildenbrandia sp. YF¥q % Sp. - Y Y } . v
H, M H H
Phaeophyta # % °
Ralfsiaceae AR
: v v v v v
Ralfsia verrucosa ek B R -
H, M H, M, L M L M
SRR R E S 7 5 5 5 3 7




240111 # 10" pERDOERPB RL, B F A P2L T4
(V=3 IR =E IR HER N M= P d L= A )

P FL Pt A% A 2 G2 Gl v 3
Order CORALLINALES P55 5P
Genus Chamberlainium GG
2 s < a / /
Chamberlainium sp. 1 5k DG N % sp. 1 y y
o R v v v
Chamberlainium sp. 2 % 05 N & sp. 2
H M L M
Genus Dawsoniolithon EHEER
v
Dawsoniolithon sp. 2 AN sp. 2 ’ ’
Genus Harveylithon war
v
Harveylithon rosea TRIYE BT R L H
R v v v v v
Harveylithon sp. 1 BFE sp.
M, L L H, M, L M, L M
Genus Porolithon TEER
_ v
Porolithon sp. 2 PV EE sp. 1 ’
Genus Lithophyllum FE®E
. , v
Lithophyllum margaritae BREFEER .
Order Hapalidiales BT EP




P B2 d2 oz R X B w4 G2 Gl v 1
Genus Crustaphytum REFE
Crustaphytum pacificum S TEEER .
, / /
Crustaphytum sp. 3 B A FE TJE sp. 3 L M
Genus Phymatolithon BErEh
v v v
Phymatolithon margoundulatus & 5% "% T & M M H
. v v v v v
Phymatolithon sp. 3 WE % sp.3
M H M H H H M
Phymatolithon sp. 4 WE % sp.4 Y v Y
H M, L H M H
Order Sporolithales FEEP
Genus Sporolithon #EER
. I v v v v
Sporolithon sp. 1 # F % sp. 1 M. L L M. L M, L
SR Rk S 6 8 5 6 4 5




250111 &2 127 PEROERPBEL
(66/”:9’5 :‘:I}L ; “—”:.‘1@‘ ﬂ:IE_, ; H:Fg /ﬁ,_:; :#;

b

2O A A

M=*¢ @3 ; L= %)

poge ¢ e 2 AR X B e G2 G1 v 3
Order CORALLINALES FHED
Genus Chamberlainium ‘OGN ER
- o e v v
Chamberlainium sp. 1 RIS L EAFETH sp. 1 y ’ - - - -
- e v v v v
Chamberlainium sp. 2 R IOG X R AFE T sp. 2 - -
M H, M, L H M
Genus Harveylithon Maar
_ ) . v v
Harveylithon rosea ITE BT R . - - - - "
: e L v v v v v
Harveylithon sp. 1 AT RAFETSE sp. 1 -
H L M M, L L
Genus Neogoniolithon FMEEES
Neogoniolithon brassica-florida - v
FTE TR - - - - -
(sp. 1) M
Genus Porolithon PTEER
v
Porolithon onkodes (sp. 1) PLRE R - - ) - - }
. — v
Porolithon sp. 2 ICEEAFEETSA sp. 2 - - - ; - .

Genus Lithophyllum

PEFE




poge ¢ e 2 AR X B e G2 G1 v 3
. : e h o v
Lithophyllum margaritae BREFTER - - L - - -
Order Hapalidiales REFP
Genus Crustaphytum BREER
C t h t .f. S o / / /
~ AR - - -
rustaphytum pacificum ¥ L M, L M
Crustaphyt 3 BE B A FE €48 sp. 3 Y Y Y
rustaphytum sp. Rk A FE TJE Sp. - - M M. L - L
Genus Lithothamnion FER
v
Lithothamnion sp. 2 T A< e A FE T4 sp.2 - - - - ) -
Genus Phymatolithon W xR
_ _ v v
Phymatolithon margoundulatus A %% % & - " - - y -
_ o v
Phymatolithon sp. 1 W e AL A Sp.l - - - M - -
Phymatolith 3 WE & A FE T 48 5p.3 Y Y Y Y Y
: CT g & sp. -
ymatolithon sp ST e A AL A SP oM H H H H
, - v v
Phymatolithon sp. 4 T kA FE T 4B sp.4 - - - - H .

Order Sporolithales
Genus Sporolithon




poge ¢ e 2 AR X B e G2 G1 v 3

S lith 1 R E AT A Spl Y Y Y Y Y
, 53 T_AE Sp. -

porolithon sp fe A FE T8 SP L H H, L L L

EREEE Tk 8 5 7 6 8 5




YA20224 9 B &#%

BEEARRBEER%)
© X Z3F ey Mk ik
Chamberlainium sp.2
@ RKMBMEREE 10%
® ks XA % 5%
Gelidiophycus hongkongensis,
Chondracanthus intermedius

O x 26k
Phymatolithon sp.4

Q@ MARMMHEE EE:26%

® kAR E: 2%

Ralfsia verrucosa,

Chondracanthus intermedius

@ E BiE ey kM %
Chamberlainium sp.1

@ ik kR E R 10%

® FRmAEKRAF: 12%

Ralfsia verrucosa, Gelidiophycus

hongkongensis, Chondracanthus

intermeditis

YA20224 9 B %

RHuARREER%)

O xZiE oy H koM ik
Phymatolithon sp.4

@ RRMHEREE Y%
©® XA H: 12%
Hildenbrandia sp.,
Gelidiophycus hongkongensis,
Chondracanthus intermedius

O x B75 ey R B
Phymatolithon
margoundulatus

@ Rk ERE R 33%

® R % 8%

Ralfsia verrucosa

@ = BFeFKIMH F:
Chamberlainium sp.2

@ AR LR S 12%

@ Feiba KA FH: 5%

Ralfsia verrucosa, Caulacanthus

okamurae

YA 20224 9 B {&# %

REARREER%)
© X F3F ey Mk ik
Crustaphytum sp.3
@ fkmsk R A £ 8%
® ke XA 4%
Chondracanthus intermedius

O x B75 6y RIRI B
Harveylithon rosea

Q@ BMARMMHERE K 3T%

® FBmADE 5%

Cladophoropsis sp., Ralfsia

verrucose, Gelidiophycus

hongkongensis

O x 275y %
Phymatolithon sp.4

@ Ak E AR 26%

® FEmAERHF: 5%

Cladophoropsis sp., Ralfsia

verrucose, Gelidiophycus

hongkongensis




YX 20224 105 & ¥ %

REARAREFR (%)
O EZiFayMkmm ik
Dawsoniolithon sp.2
@ sk kR A £ 10%
® ks KA % 4%

Ralfsia verrucose

O x 26k
Harveylithon rosea

@ RKMMEREE: 8%

® FBmADEI18%

Chondracanthus intermedius,

Caulacanthus okamurae, Ralfsia

verrucose

ORE 2 S L EU SR ¥
Chamberlainium sp.1

@ AR S F:26%

@ Jexba KA F: 10%

Chondracanthus intermedius,

Caulacanthus okamurae, Ralfsia

verrucose

YX 20224 10 A 8%

Rt s AR ER(%)

O EZiEay Mk E:
Phymatolithon
margoundulatus

@ #ikama kR A R 18%

® ke KA 4%

Hildenbrandia sp., Caulacanthus

okamurae, Ralfsia verrucose

O x B75 ey R B
Phymatolithon sp.3

@ MmAkAWR B A E: 40%

® FBmADE 8%

Hildenbrandia sp., Caulacanthus

okamurae, Ralfsia verrucose

@ E BiEeyKRImE %
Harveylithon sp.1

@ kR A H 16%

@ Fkipat KA F: 10%

Hildenbrandia sp., Caulacanthus

okamurae, Ralfsia verrucose

YX 20224 10 A& %

REE AR ER(%)
© X F3F ey Mk ik
Chamberlainium sp.2
@ MRMHFREE 2%
® ke XA % 8%
Caulacanthus okamurae

© x HiEeyRkamd ik
Harveylithon sp.1

@ AKTIEE 5 £ 38%

® FA A E 6%

Caulacanthus okamurae,

Ralfsia verrucosa

@ E BiE ey kMG %
Crustaphytum pacificum
@ kiR A H30%
@ Fiba KA F: 6%
Caulacanthus okamurae,

Ralfsia verrucosa

w8 :




BS 20224 9 A &

REARAREFR (%)
© X Z3F ey Mk ik
Phymatolithon sp.3
@ fkmi kR E £ 4%
® ks XA R 10%
Peyssonnelia sp., Caulacanthus
okamurae

O x 26k
Phymatolithon sp.3

@ MRMMHEREEE: 3%

® JkAE R 4%

Peyssonnelia sp., Caulacanthus

okamurae

ORE 2 S L EU SR ¥
Dawsoniolithon sp.2

@ MARMMEREEE 1%

@ Feiba KA 12%

Chondracanthus intermedius,

Caulacanthus okamurae

BS 20224 9 A +#%

RMEERAREE%)
O EZiEay Mk E:
Phymatolithon sp.3
@ MRMHEREE: 8%
® XA E: 10%
Caulacanthus okamurae

© x Hi5eyRkamH ke
Chamberlainium sp.2

@ RKMMER LS 8%

® JEaEAM 4%

Caulacanthus okamurae
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