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Abstract

The marine red algal genus Grateloupia was established by C.A.
Agardh in 1822. The generitype, G. filicina, was originally published as
Delesseria filicina but later transferred to Grateloupia when the genus
was established. The genus in now the most diverse group of the
Halymeniaceae and has a wide distribution in temperate and tropical
warters. Grateloupia 1s characterized by large to small, simple to
frequently branched, terete to bladeliked thalli, gelatinous to
cartilaginous in texture. Species of the genus, however, are considered
difficult to define, as many are very variable in gross morphology, the
present study was undertaken to re-evaluate in Jeju Island by
morphology and ecological characteristics in the field. the genus has
been reported 20 species in korea and six species, Grateloupia
acuminata, G. asiatica, G. elliptica, G. lanceolata, (. sparsa and G.
turuturu, were recognized from the coast or Jeju Island, Korea.

As a result, major vegetative characters found for species
delimitation in Grateloupia were the size and shape of thalli, the
pattern of branches, the texture of blades, relative presence of
proliferations and midribs, cortex structure, and the location of
reproductive structures. Grateloupia acuminata has membranous, a
band-shaped blade and main branch with shorten or longer branchlets.
G. asiatica has gelatinous 1In texture, thin and soft thalli with
band-shaped, and main branch with numerous irregularly pinnate
proliferations along the margins. G. elliptica has foliose blade without
stipe and discoid holdfast on the lower part of the blade backside. G.
lanceolata has foliose and coriceous blades with short stipe, growing
upwardly. G. sparsa has coriaceous blades with short stipe and oblique

growth. G. turuturu has wrinkled foliose and membransous blade with
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short stipe and very slippery in texture. According to the mophological
characters of blade shape, the genus Grateloupia are grouped into 2
categories; one group has band-shaped blade including two species, G.
acuminata and G. asiatica; the other group has foliose blade with four

species, G. elliptica, G. lanceolata, G. sparsa and G. turuturu.
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Agardh, C. A.(1822)2 Grateloupia®S A H3HA] o] 2y¥gdz “2

Al vindan Wy EERgoIH ARYE
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o

ornata, G. hystrix 2 G filicina 5 3% < 71539t 28y ©] T G ornata
= Papenfuss(1951)9l ¢]&] Chaetangium erinaceum (Turner) Papenfuss®t &<
3k Fog AYWEAL, G hystrixs= Setchell & Gardner(1933)e 28 Gigartina
hystrix (C. Agardh) Setchell & Gardner®] ©o|™ o & u& A}l s+ Wulfen( in
Jacquin 1791)& olgtg]e}e] Triestedl Al 2D A EAZS Fucus filicinusth= ©]
207 HusIoY o= F filicinus Hudson (1762: 473)¢] %5 &9 (later
homonym)°¢] 22 H|§FH o] ¥ o] Lamoroux(1813)7} ¢  Delesseria filicina”}

A2 ©]F(nomen novum)l.E A3 X th(Silva, 1996). C. Agardh(1822)= °©]&

o
fu
s

S Grateloupia 49 HAYJAIA Grateloupia filicina (Lamoroux)&h+= ol &

B2 G filicinas ARSI dA A Folg] &2 Halymeniales (&ZHHE),
Halymeniaceae (*]-Fo}g] 2ol &3k},

AAA 2 s de EE3H, 4099F o] of7]e] xFH o Ut
(Kawaguchi, 2001).

Aol Lo 784 A+ Berthold(1884)7F G. cosentinii Kuetzing®} G.
dichotoma J. Agardh®] A2 7] FAs FloA HEHY, 71 % Kylin(1930)
S G filicina (wulfen) C. Agardh® #AAAAA7|AS AAs A3
o] % Balakrishnana(1949, 1961)2 <=4t 2 E=2 G lithophila Boergesen, G
comronii Boergesen % G. indica Boergesen 3%¢ QA F+x 2 AU HS

ZefstHA 2 &o AE 12FS 7IA ST (o], 1987).

Syl QA Okamura(1907-1942, 1936)7F 2 9] QB2 A% 5 Zof
3 E7s4 EAS 7| 23190, Kawabata(1954)= G turuturu® W59}
AR 7 e g S FAA R BESATE Yoshida(1985) & & &9 d 24

AE 165 H202 Ao on o]F Yoshida(1998) £ Foll 135S 7148}

Gt #++ Kawaguchi(1991, 1997)= Halymenia®: H. acuminataS Grateloupia
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&0 72 HYAFH I Pachymeniopsiss 2= P. elliptica ¢ P. lanceolataZ
Grateloupia®: 2 &% HY AH Y. Wang(2001)2 Prionitis%s 252 rbcl 97]
LB S F3lo] Grateloupia® 2.2 A YA H T

FeEluEbel A = Kang(1966)e & ko] #|SFole]&o] A &2 8F o] itk
Abell A&Fste= FHoE Ag Btttk o] Chung(1978)e] ¢jste] G
turuturu®l WH-Tx B AT FAEAL 0](1987)= =k A
ol A& FHEFE HIBORE AFotgdH AE 1055 s A
Tl M= A okg] & 20052 Aol delxivh(el ek A 2002, ©f, 2008) :
Grateloupia acuminata Holmes (XUl A Fo}2]), G angusta (Okamura)
Kawaguchi et Wang (F-2W 7124 G, asiatica Kawaguchi et Wang (A Y
A old]), G. chiangii Kawaguchi et Wang (Z7}FA|7}54H), G crispata
(Okamura) Lee omb. nov. (F=F7F94), G divaricata Okamura (W] =] =o}2]),
G. elata (Okamura) Kawaguchi et Wang ({17}9H2), G, elliptica Holmes (3
=4}h) G filicina (Lamouroux) C. Agardh (GF#o}2]), G imbricata Holmes
(2R *+0}d]), G imbricata Holmes f. flabellata Okamura(}-z1 %] ol 2]), G.
kurogii(2 %4}, G lanceolata (Okamura) Kawaguchi (Z7}F=71=4), G
livida (Harvey) Yamada (%=%|°}2]), G. prolongata J. Agardh (7]#] o}
2]), G. ramosissima Okamura (7F=#]°}2]) G. sparsa(Okamura) Ching (¥
TAolg]) G. subpectinata Holmes (Ml A%YY) G turuturu Yamada (P &%=
uh) 2 G carnosa Yamada et Segawa.

o] Tl A Zh=sl=Hl, R Fole], Aot wFA oty W x| Fot]
obe] & 8F & FyuEt A Agbel A A=t
A, A7k G2 A ok, MFA ok, Hamzt e d5ed 3 57t

QF, Waleh B AFEAA A, ThEA Fote =
It A BaH AT AFRol e ZhA 7, Bl =R A Y] A] ot g
ol &z o 5¥3] o7]o G carnosa’t dHFAE A=
Ao op &Aool A E A kvt (o] ek A 2002).
& X & F G elliptica, G lanceolata, G. sparsa 2 G. turuturus=
d

e W =d5de] #5350 3= du4d 540l

ml
X
I
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Abstel ] ol f L @A 4
A5 ZololA Fo| AMP Aol v
A B Aol s AFE E

Z7r oA WHEsH A = Kawaguchi(2001)7F H.a13k o] & A L0 2 7|29 G

asiatica®t G. elliptica, G. lanceolata, G. sparsa

2D G turuturu®] FE 58
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Aol AHEE AEE AFE AbY x3td B Fshriel A 2005 69 -F-H
20061 6€7hA 9o 2009 3y} 4ol APHJAT (Fig. . AP/ A5= 243
Az FRksto] 5-10% T=dd-dlgr nASNL Ji5F dFE voldwmE
(MFS no.222)& o]&3te] 74 10-30m A== AdHE QY vy 32

3t

A &0 R Y= St R BAY efF-dAn A (ZEIZZ) 0.2 #sta tA ™
bl eH(& dF 2 CAMEDIA C-5060)2 #<g3tith Wi T+x2E 53
F2~ BX50)o] Hera=e fAd 7 eHKENOX Q25)E5 3ste] #dstsith.

%1 Han
th Sam o .;,w‘x'.{x. Jo
| 33 30 X Haole ) _,_“_.,Ji-’”" [l o —
e 7 o
Efé/ﬁ//l --U;T:
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S
\‘\ 7L o !\Hy y
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S€0 N SeTo
. Sa
) 0 10km
126 30, [ .

Fig. 1. The Sampling sites of Grateloupia species along the coast of Jeju
Island. (Ae; Aewol, Bo; Bomok, Do; Dongbok, Ha; Hagwi, Han; Handong, Hy;
Hyodon, Ih; Tho Jo; Jongdal, Oe; Oedo Pa; Panpo, Py, Pyoseon, Sa, Sagye,

Sam; Samyang, Se; Seseon, Seo; Seorim, To; Topyeong, )
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Grateloupia acuminata Holmes

Figs. 2 - 3
Holmes (1896: 254. pl. 10. Fig. 2,); Kawaguchi (1991: 331, Figs. 1-18. );
Yoshida (1998: 708-710, Fig. 3-50A); °©]&3- %A1 (2002: 360); #H&+-vt%
T (2006: 216-221, Figs 1-4); J. Agardh (1901: 130.); Okamura (1908: 174,
Figs. 6-12.); A9 (1968: 239-240, Fig. 185.).
I 1 AFolelAlE

Synonym : Halymenia acuminata (Holmes) J. Agardh 1901

71 A& A : “Enosima, Japan.”

71 ¥ ¥ : BM Herbarium (The Natural History Museum, London.) (3+iL;
Koster 1969)

TUEE 0 YR oA oS, 1988, Tk 5, 1966), SE(H D2 ,
1996), stxdi(eld+ret A2, 1999), FAHAEELZILE BgRE 1955, A9,
1966), o (A<, 1963)

AFEE : FA=(]dTF &, 1986), &+

y
ol

B#A S  HEG 2006-23 &=

AHE RS FAVAE b
(Fig. 2B, C). 47 E Zo] 1-3 cmola ZHol 10-15 cmoll @3ty F7&
450-550 el ZHgAtE oA e HAE 3] HEE i FAVHAEG O
AA A e s FAE Wi mjngt (Fig. 2B, C).
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t} (Lee, 1987). W 3= 3
=% FHE sta loen FHAA HHAY Holu 7y e Bddew A
71 300450 ymolth. ¢y S e Fo]l JAEHIL HrxAdE 7Y Ee
dgely A7) 20-25 molvt (Fig. 3B). AbZZAES @32 2 5ol 34
g el HAY Bola FepdPoln A7]= 57 i x 10-12 m= =354

AaFdoz Yroint (Fig. 30).

Holmes(1896)+= ¢ # Enoshima oA ¥ FEE “HEAE FFHoH
WeRgFo R 34 $AA7A 7% SA7HA 7R oA FU RG] 7HA
W Fas Aol FH I v SAEL] &
v Zso] ket e 5EHOZ 9 Grateloupia acuminatatt= ©l 52 Al
T& ®al stk (Fig. 2A). J. Agardh(1901)= =529 FARE Wia] Foll A 1t
& WSt olojA = EAH SR EFS Halymenia® 02 #AXTH 12t
Kawaguchi(191)= olgjgt 54 & £& FEste Jd=E AR&ste A2 433
A @ttar st} BAA AN ZAEZF W SA AN LLsto] 2EAIE HAL
=

G FE FAE EEIA AL Aok "ol A Grateloupia

dpx
lo
J|m
o
=
do
>
o
!

Grateloupia acuminata@® X 313} t}.

S vgtol = AR vhARk1955), HuAdd A71E(2000) 5ol GAF
o} &) (Halymenia acuminata)® X138t 1, ol+d %(1997,) ol &323 A4y
(2002), H&E 3 B5-(2006)= Aol g] A=(Grateloupia acuminata)©] eb+= ©|

_10_

Collection @ jeju



Eo2 ®udk vk g

Grateloupia acuminata(AFolg]Ak&)el]l 3+ Holmes(1896)2] 7|5 Foll+=
25 FHA 7RIS WA ZA 9 Okamura(1908)2F Kawaguchi(1991)& 4] &
A BHAAE HAE WE Aom 7As

Aol E AE T FTATIAZE WEgelw Zhx e HAE W= o5 H A
Aol frAast Aom  AFolgrE (G acuminata)® A UlAForE] (G
asiatica)’} Yot 1Y A FolgAtEe HAE bt A 1-2719] E7]1E o
I FAMAE 1-238) HEY Jd 7HHE 73] AT IFHAEE 6-8F5n
TS ol FA Ee 5Ao] AeH wrete, AUA| ot AR Rl A
Ao £715 W FHAAS 7HAE 73 AEH 952 81050
2 A2 o] §olsir

J{m

_11_
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Fig. 2. Grateloupia acuminata Holmes. A. The original illustration by
Holmes(Pl. X. Figs 2a, 1896). B, C. Collections in Hyodon, JeJu Island.

_12_
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Fig. 3. Grateloup,ta acuminata Holmes. A. Transverse sectlon of thallus. B.

Cytocarp(arrow). 4 Tetrasporangmm(a]:row) r+= 3 b

_13_
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Table 1. Diagnostic character of Grateloupia acuminata Holmes

This Study Holmes(1896) Lee(1987) Kawaguchi(1991)
bandshaped (10-15 cm bandshaped (18 bandshaped (20-35 cm linear-lanceolate blade(50
Blade high, 1-3cm wide, inches-2feet high, high, 0.8-1.6 cm wide cm high, 4 cn wide 600
450-550um thick) 1/2-3/4 inch wide ) 250-400um thick) m thick)

very gleatinus when
Consistency membranous gelatinus membranous young, but somewhat

firmer with age

. . Numerous, pinnate along Numerous, pinnate along Numerous, pinnate along Numerous, pinnate along
Proliferation blade . ) . .
the margin(on the surfaces) the margin the margin(on the surfaces) the margin

Thickness of cortex
6-8 cells (3-4 cells) — 7-9 cells (3-5 cells) 5-7cells (2-3 cells)

(outer cortex)

Loosely or densely

Medulla 5 Loosely Loosely, direction
constructed
Mature auxiliary
' _ s oval, 2-3 m 2-3 mm
(diameter)
Mature cystocarp
) 300-450 um — 230-310 pm 300-400 pm
(diameter)
Tetrasporangia 5-7 X 10-12 um B 18-30 x 36-50 um 15-18 X 33-40 um

_14_
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Grateloupia asiatica Kawaguchi et Wang

Figs. 4 - 5
Lamouroux (1813: 125); C. Agardh (1822-1823: 223); A1 (1968: 234, pls.
A7-48, fig. 179); Irvine & Farnham (1983: 26, fig. 7); ©o]&2 -4 (2002
365). Kawaguchi, Wang, Horiguchi, Sartoni, & Masuda (2001: 435. Figs. 1, 2);
o] &2 (2008: 379).
= A Aol

71 A& A “Tsuyazaki, Fukuoka, Japan.”

7= ¥ E  SAP 088175 Herbarium, (Hokkaido University, Sapporo).

= - A Aot

AFEAE - FL(0]&d 2003. 6. 5); FE (]84 2003. 5. 15); ARA(e] &2 2004.
3. 20); Alsh(E-1 2005. 3. 27); AR(a2-&Y 2006. 6. 4), AH, o€, 9%, E

5, e,
#AZA 5 HEG 2006-21 AHAl, HEG 2006-19 °f <

o I\
k1
o
>
>,
i,
Sy
Ir i
o
o
to
i
o,
I:M
°x
S
r°“

ol
e 5 % ueIdoldl Aty 12%J f
A7LA AApde]l FAEHIL 28 62714 G A 12900 A o

-3 cmolal ZolE 10-30 cmoll EatH FA4= 500-600 im
Y oh(Fig. 4B, C, D).

fr
-
A,
il
K
X0
K
N
N
S
Jr
R
il
i
)
tj

Ul FL HeA e Ao 9y 9 g MEIF yed] 3-4 =
3 A7l 5-7 molth WIS 56502 AEUolA mEHe Rio] o
o} o] &t MEXEY FIo= 94 ]= 13-16 mo]tH(Fig. bA). %4

_15_
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Aol Fxom HFasA IR FAE A wxsty 1AL 50-150 gmel
3 Hol= 50-200 mel™ A2 7-8 mmelth (Fig. 5A).

A 9uF 149
(Lee, 1987). Y= 44 t
AL Itk ERE QT EHOA REHAE Holal 7Y T HYdom A7)

= 150-280 melth. 91 Fol Wate] Ayl FAHY HEAGE TP EE o
o

-z
lo
&
ole
=
4
BN
Y
>
s
9

o

2,
it}
N
u(e]
9
4
>
N

golm =Z7]= 10-15 pm o]t} (Fig. 5B). AMEEAES -9 oy Fd FA
Hw HAH Holil Aet ol A7]= 10-15 mm x 30-45 m=E A5t A

FHo 2 Yol (Fig. 50).
Kawaguchi(2001)= ¥¥ Fukuoka®] Tsuyazakiolx f"E 2EAS
Grateloupia asiatica®}= ©]&9 AlFo 2 Hiyslgon 1 EAHL tpey 72t}

HBAL A EE FHMeln A% $FAR Lol 10-30

o2 7HAE Wi ZHoAME 2 FUle ZHXE WY 7HA] 9] Dol =
2 2L 1-2 molth JFAELE 7-10F0]2 F2HL 5kl £o] ¥l o) o)
ot ARG 2-3707F 2oy 3= 180-200 pmo]al FEAEE 3-4 x 2-3
(mo] W AR 2o 15-20 x 40-50 mmo| T}’ (Fig. 4A).

S-gugto = AU A Fole] (Grateloupia asiatica)th+= ©|5ox o]g&3d

(2008)¢] B3t TE 2 AFelA AF¥E G asiatica(A A Fote]) = 2 E A 9
E]_]__

0

O

Zo] 1-3 anZ FTAAE yrFd

=

Fo] Kawaguchi(2001)7F 714 ®H.a13g
A=A = Fo] 2-5 molH FRFHe= LG ZHT= Zolvb ok 1y
0](2008)= W R ko 7 Eo] 5 pyo] Akl vl AT,

S0

= Hil

o

AFotd] & A& T ROl A AUl E71E Wil FAVAE e 9
e s EAo] FAFE AU R Folel(G. asiatica), AT (G filicina)s o] 9
o AUAFole]= FAAe Aol 13-30 emol FAE 600 molH $-FH

_16_
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5& f : Il::I-I-I'I.I.- [~

1 1 ! | | |
I

E 5 cm
Lab, Marine Bot. CNU

Figs. 4. Grateloupia asiatica Kawaguchi et Wang. A. Holotype specmen from
Tsuyazaki, Fukuoka, Japan. B, C. Collections in Aewol, Jeju Island. D.

Ramification on axis. E. Holdfast (arrow).
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1952
Figs. 5. Grateloupia asiatica Kawaguchi et ang. A. Transverse section of
C. Tetrasporangium (arrow). P _\

thallus. B. Cymﬁ; .
/4 X ch oY ¥

_19_
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Table 2. Diagnostic character of Grateloupia asiatica Kawaguchi et Wang in Kawaguchi

This Study Kawaguchi(2001)
Blad bandshaped flattened (10-30 cm high, 2-5mm, 500-600 um
ade
(10-30 cm high, 2-3 mm, 500-600m thick) thick)
Consistency gelatinous gelatinous

. . Numerous, pinnate along the margin(on
Proliferation blade
surfaces)

Thickness of cortex
6-8 cells (3-4 cells)
(outer cortex)

Medulla Loosely or densely constructed
Mature auxiliary
(diameter)
Mature cystocarp
_ 150-280 zm
(diameter)
Tetrasporangia 10-15 X 30-45 /m

the Numerous, pinnate along the margin(on the

surfaces)

7-10cells (4-5 cells)

Loosely or densely constructed

oval, 1-2um

180-200 m

15-20 X 40-50 um

_20_
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Grateloupia elliptica Holmes

Figs. 6 - 7
Holmes (1896: 253); Yoshida (1998: 712, Fig. 3-51A); °]&2-7FA < (2002
362); Yamada ex Kawabata (1958: 16, Figs. 1-11); Kawabata (1963: 13,
190-210, pls 15-25) A9 (1968: 245, pl. 50, Fig. 190); Kawaguchi (1997:
9-21, Figs. 47-61).
= e

Synonym : Pachymeniopsis elliptica (Holmes) Yamada ex Kawabata 1958

71 %A : "Enoshima, Japan.”

71 ¥ ¥ : BM Herbarium (The Natural History Museum, London.) (3iL;

Koster 1969)

FUYEE - Jdrke]d B &2, 1986, o)A L} ol E, 1988), &5 =(FA

4,1965), AE=(o]Qlqt &, 1983), %E(%ﬁﬂ%ﬂr o]&3} 1979), ol &= (o] It <k

7349, 1982),

AFEE © (] §dT o], 1982) HF=(o]7] &} mA=F 1991), A4,
of g, &

#ZA 5 HEG 2006-16 <, HEG 2009-320 &

oJFe AFme] A, o % FEo] Asn gk wpgl Yot 5ol
TS o] Fx Aetn] 28e] AEANA FAdo] FHHT 68 P D AR
EAgol YA Ht

= 2-3 ym x 10-13 mmolth. W3 FL FLEFY] METF 455308 AlZ oA
WSFE o] yhof o] sk AXx s FHow AAHY A7]= 16-18 meltt
— 21 —
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(Fig. 7A). #24& o] gl Augs £z TAHN Y33 Atelol A
gA9 FE02 FAsA MAdH $A dom T AL 525 melv] FA
ol ARAY FFoz FAS MG FAE WA Fale] pAe 25 -

100 gme] il A o]+ 160-180 gmel™, A4 5 molth (Fig. 7A).

1z

A2 9o mdel e AN gL FEeE AF 3-5 mo]
t (Lee, 1987). F3t= Q7479 53 =2 Aol
=8 FHE st Ao B S i o P L Bt = R R = g B
110-140 ymoltt. QluFoll Fato] o] FAHIL HxATLE 79 = *Y
o2 A7]= 15-30 molt (Fig. 7B). AREEANS S G742 295 whE0iA
FHo HAAH Holm FEAdPL R A7]= 35 m x 1

ol

-
oftt
oX,
i,
=
N
Ho
=2
N
>
N

Lo

hiAth
o

Rl

Arz=8 o 7 Urol At (Fig. 60).

v Zso] At "gE SEAH = Grateloupia ellipiticagts ©1 59 2lEoZ Hil
FAT Kawabata(1963)% o1& A=4 F77F 1000 m olv ¥ & A L7}
10-17%0)3 229 FAE UdHo Q= EA SR Pachymeniopsis 2o #
Al ATt Kawaguchi(1997) Pachymeniopsis 42 2EA 5 P. lanceolata ©
FA7F 400-1000 gm = RSt A3k A E
2 2 Kawabata(1963)7} Pachymeniopsis% 2.2 A AlAW EA 7= zol7) 9l
v AFstd e Grateloupias 229 SAHAEY FFEHEZ P elliptica®t P.
laceolataS Grateloupia®: 2.2 ©] 53}t

Feluetell A= =¥ (Pachymeniopsis elliptica)©leh= o] 5 0= 241 (1958),
SAYE S(1999)°] RS, w=+3](1954), o]&=H} o]+ (1982), °]&&
(2008)& =¥ (Grateloupia elliptica)©) &= ©] 50 2 H 13l v} It}

2 AFoA A-E G elliptica(FEn}) 2249 F74 &= 500-800 pmo] il 3
ZFAEE 8-10F¢< ¥ Kawabata(1963)E= 21 EA2] F47F 1000 mol] & sl
HASAEE 10-175 o2 FHL 22 A "FH ) lvka B sl
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A=Al FA7F 400-1000 gm= TFF

-

1

3 Kawaguchi(1997)

< m,# =3 W M-
KA ToH
oF X WPy
S o4 T AT
X —~ X N
W Nj o
o o
R %ok
T A H % o
3
S H oo -
S T = 2
GRS o
.m EE — E
i 1 _ X
O e W ~
E_m z B M) o
N H T %0 RO
H N o5 @ ur
o Lf _,t
S N g0 W OH
# o 4 A
S 9 = F
SIS _ 3
. BT %
m.u\ K ML B
Nfo o - o o)
o B oo o
Ko Y
=
| N e
T % M T
o ;m ~ 3 o
i
R oo

o) T o T
® o H oW
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Figs. 6. Grateloupia elliptica Holmes. A, B, C. Collections in Aewol, JeJu
Island. D. Holdfast (arrow).
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Figs. 7. Grateloupia elliptica Holmes. A. Transverse section of thallus. B.

Cytocarp (arrow). C. Tetrasporangium (arrow).
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Table 3. Diagnostic character of Grateloupia elliptica Holmes

This Study

Holmes(1896)

Lee(1987)

Kawaguchi(1997)

Blade

Consistency

Proliferation blade

Thickness of cortex

(outer cortex)

Medulla

Mature auxiliary

(diameter)
Mature cystocarp

(diameter)

Tetrasporangia

foliose
(20-30cm high, 12-15cm

wide, 500-800um thick )

coriaceous

occasionally narrow near

base

8-10 cells (4-5 cells)

Loosely or densely

constructed

110-140 gm

3-5 X 16=-19 gm

elliptical (3-9 inchs long,
2-3 inches broad)

injured margins and apices

foliose (20-30cm high,
5-15cm wide, 1000um
thick )

coriaceous

palmate to irregular

18-20 cells (9-10 cells)

Loosely or densely

constructed

oval, 3-5 um

200-500 pm

15-25 X 50-80 um

elliptical (30 cm high,
1000um thick )

coriaceous

elliptical to irregular

10-17 cells (5-10 cells)

Loosely or densely

constructed

300 m

18-22 X 48-55 mm

Collection @ jeju
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Grateloupia lanceolata (Okamura) Kawaguchi

Figs. 8 = 9
Okamura (1934: 42, pl. 322,); Kawabata (1958: 8.); A1 (1968: 241, pl. 49,
Fig. 188) Kawaguchi (1997: 20, Figs. 2-28); o] &3 -7 (2002: 368)
=% Zhesi et

Synonym : Aeodes lanceolata Okamura 1934

Pachymeniopsis lanceolata (Okamura) Yamada ex Kawabata 1958

71 A4 A : “Enoshima, Kii, Japan”
718 E : SAP Herbarium (Okamura), (Hokkaido University, Sapporo.)
TYUEE | S5 (FA, 1966), Sx(FAWI o]elqf, 1986), stEL(o]<l+f

5 1983), FAuH(EFE 1986), ASAE (ALY S2E 19%4),
AFEE  FAE(o] & 5, 1990), HeHo] 7| 5, 1998), K& A g oY, ¢
T 3

#ZA 5  HEG 2005-10 A ¥, HEG 2006-16 °f¥, HEG 2006-4 9%
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25-100gmo] a1 A ol= 50 mmol™ A 72 4-6 ym o]tk (Fig. 9A.).

Apde 9uze el g AT FHHT FHOE 47 2-3m ol
ol
H

2 A= 250-300 mmolth. @ ¥ Sell ko] whgol
EE YgoR A7E 5712 melth (Fig. 9B). AMEEARG S G999 Fof
FAEH mdol A AAY Holm A7) AEAP o 5-10 x 20-25 molH A
A A Eg o ot (Fig. 90).

threte EA o R Aeodes lanceolatatbil 2% R askrhH(Fig. 9. A). g}
Kawabata(1963)= W fAAIE olF= <24 Afpoteld A& + T& A
g vk v e G 7E, ARAATIE B ARREAG S HE A S e
AA A=Ale] FA7F 1000 mol™ 3 FAHEE= 11-13F 0l 5322 FA7E 9
A= e FHE ZE FTES PachymeniopsisEHoE HYA AT
H Kawaguchi(1997)= P. lanceolata ¢ +77F 400-1000 mol™ I &F&
10205 o2 Fx49 FAZE =47 A= sttt s A=A

ro

Kawabata(1963)7}  Pachymeniopsis%5 2.2 HUAAAWY FES Gratelopia® 2
543 Faeva sksich

Sy e AE7ZIF wATH1955)0] @A) & (Aeodes lanceolata)©] BF =
olgo w2 HIuFFow, AAL1960), AHvAI} AZIE(2000)= IHEZEHP
lanceolata)©) et o)& 02 R a9, ol&A3 714¢(2002), ©] &= (2008)°]

M

7Y =N =¥ Gratelopuia lanceolata)©] 2= ©)| 5o 2 H 18} o}

2 AFoA A-E G lanceolatar= F7FF-ol F77F 450-800 pmeo] il 3] A
FE= 10-15F ol AW Kawabatax= 9479 F717F 1000 mell 7} @3t 3] 354
11-13%2 %2 H3IT. T3 Kawaguchi(1997)= 3 FA¥9 FA 7}t

rr
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=

bk gk wheba

3|
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= 71A

o

A EZ+= 10-20%

=

o

400-1000mo] ™ - 3]

ME¥HG. lanceolata)¥} 8 FA]*Fol2](G. sparsa)

-
1

I

)

4R = S A= R B 4
450-800 pmo]aL
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NE= 573

=
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A=

=
-
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Figs. 8. Grateloupia lanceolata (Okamura) Kawaguchi. A. Holotype
speccimen Aeodes lanceolata Okamura 1934 Pl 322 . B. Holdfast (arrow). C,
D. Collections in Oedo, Jeju Island.
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Figs. 9. Grateloupia lanceolata (Okamura) Kawaguchi. A. Transverse section

of thallus. B. Cyotocarp. D. Tetrasporangium (arrow).
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Table 4. Diagnostic character of Grateloupia lanceolata (Okamura) Kawaguchi

This Study Okamura(1934)

Lee(1987)

Kawaguchi(1997)

foliose
(20-30cm  high, 10-20cm
wide, 450-800um thick )

lanceolate (30-60cm high,
7-20cm wide )

Blade

Consistency coriaceous coriaceous

. . occasionally narrow near 3
Proliferation blade irregularly lobed

base

Thickness of cortex
10-15 cells (7-10 cells) 7-10 cells (6-8 cells)
(outer cortex)

Loosely or densely Loosely or densely

Medulla
constructed constructed
Mature auxiliary
(diameter)
Mature cystocarp
] 250-300 gm 200-400 gm
(diameter)
Tetrasporangia 5-10 X 20-25um 10-15 X 20-40 m

foliose (30-50cm high,
10-15 broad 1000um
thick)

coriaceous

simple to palmate

12-14 cells (5-6 cells)

Loosely or densely

constructed

oval, 2-3 /m

270-350 um

17-23 < 50-60um

lanceolate (60 cm high,
20 cm broad, 400-1000
wm thick)

coriaceous

lanceolate or irregularly

lobed

10-20 cells (5-10 cells)

Loosely or densely

constructed

oval, 2-3 um

300-400 gm

13-20 X 40-63 um
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Grateloupia sparsa (Okamura) Chiang

Figs. 10 - 11
Okamura (1934: 36, pl. 319, Figs. 8-11: pl. 320); Chiang (1970: 35); ZA¥
(1968: 245, pl. 50, Fig. 191); o]&=-7414 (2002: 372)
=% . HTFA ol

Synonym : Crytymenia sparsa Okamura 1934
Phyllymenia sparsa (Okamura) Kylin 1956

71 A & A : “Onahama, Fukushima, Japan.”

1+

7= ¥ &  SAP Herbarium (Okamura), (Hokkaido University, Japan, Sapporo.)
TUEE | STECGAY, 1966), =071 1986), AA =CEA €, 1966), 3%
H(EE 5, 1986)

AFEE

g 5, 1990), Ad, o4, d&
[e)

D3k (o] 7] ¢4, 1981), FA|E (o] &
of ¢, HEG 2009-0404 &%

#ZA =S : HEG 2005-10 A&, 2006-15

o]

of\

& AFE A, Y, 5 A&t
A A 12938 o3 384 A 2 $3k YW 359

Aol 4w

N
)
=
I
do
olo
o,
s
N
N
_O|L
)

2

I

>~
>
M
ke

al>,
il
__)‘4_111
rlr
N
X
AN
i
fr
Y
rlo
it
t
rlr
olot
2
it
o,
H
Y
o,
R
w
=

m SHFel A Aol 7t
1-3 m Y7l s8Yge] £718 2-37] o g 4575 Hrh (Fig. 10B, O).
AAH= Fo] 4-10 emZ 2ol 13-20 emol) &3 F7= 350-500 m=z Ho
& H2F3] A dste] dHS WY (Fig. 10B, O).

H
N
rlr
—_
o
—
00
=

=

o
)
e
0w

—_
o
=
4

2 FASA D FAE Qo 1 e 1050 melth £2A FARe 9
= opAbE AEAe AFom A wAsy JHt; FA 1AL
150-250 gmo] i Zol= 150-250 o™ A7 3-5 o]tk (Fig. 11A).
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3-10 o]t} (Fig. 11B). AR XA} &
7 AELY o A7)E 510 o x 20-30 mP AHEH ARG ow o

t}H(Fig. 110).

A oge 218 du A99e 4RAE Aok BUe 44 AN ks Ay
Sow gzl Au AR vEH] du AREAGS AFAXL FyEc)
Gatsh AR ZAGE GAR EAAN EEH Q% Wk g SHom

Crytymenia  sparsadt= o]8o® AFg Hudgth  Ching(1970)&
Phyllymenia <& &9 S35 Ux] yIsHze SA=S717F X ZAAE
3b3to] Phyllymenia sparsas= WHET2 5 T39%F 4 =
of FAE7I7F A7A few AFFEE & W Grateloupiass &3 AR
=AY H (o], 1987).

il
o,
!
=2
hoss
rlo
=

Jas)
T,

Syl s 719 vARH(1955), A 9(1962)¢] Wl © =B Cyrtomenia
sparsa)°let= ol F o2 Hustgom ZrA|l€U(1966), FHF2H(1986) HFLE
(Phyllymenia sparsa)°]et= o522 B st o]lqf 5(1986), °lliret #
%3 3H(1999)0] W FA] o} e] (Grateloupia sparsa)efi= ©] & °
TollA AHFE G osparsa(B8 FA ot ) EEO B dHES e A &
M A g 7P 7E wjEsy dow H[AES] Age 5Ao Aoy
Okamura(1934a)®] 713 Q&4A7F €A d7hE] 49 d9s Wi ta
Ao g7 = gk

fru
T
=l
i)
e
re

il
Z
D
g
3
&
<
3
S
o
32
v
4
i)
T
ol
N
N
—r
o
ol
rr
X
AN
i)
e
=
2.
2,
T
r
2
O
tt
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Figs. 10. Grateloupia sparsa (Okamura) Chiang. A. Holotype specimen
Crytymenia sparsa Okamura 1934 pl 319. B, Collections in Serim, Jeju Island.

C, Collections in Aewol, Jeju Island.
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Figs. 11. Grateloupia sparsa (Okamura) Chiang. A. Transverse section of

thallus. B. Cytocarp (arrow). C. Tetraspogia (arrow).
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Table 5. Diagnostic character of Grateloupia sparsa (Okamura) Chiang

This Study

Okamura(1934)

Chiang(1970)

Lee(1987)

foliose, oblique growth

Blade (13-20 cm high, 4-10 cm
wide, 350-500 gm thick )
Consistency coriaceous

occasionally narrow near

Proliferation blade
base

Thickness of cortex
6-8 cells (3-4 cells)

(outer cortex)

Loosely or densely

Medulla

narrow-lanceolate (30 cm

high, 3-7 cm wide)

irregularly lobed and

proliferated

8-10 cells (5-6 cells)

Loosely or densely

lanceolate(10-25 cm high,
4-10 cm wide, 350-500
um thick )

coriaceous

irregularly lobed

6-8 cells (4-5 cells)

Loosely or densely

lanceolate (15-35 cm
high, 4-7 cm broad,
500-600 gm thick )

coriaceous

palmate to dichotomous

5-7 cells (4-5 cells)

Loosely or densely

constructed constructed constructed constructed
Mature auxiliary
‘ — 1 — oval, 1-2 m
(diameter)
Mature cystocarp
) 200-250 um — 250-350 um 200-400 um
(diameter)
Tetrasporangia 5-10 X 20-30 /m — 15-20 X 25-55 um 17-32 X 50-75 um
— 38 —
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Grateloupia turuturu Yamada

Figs. 12 - 13
Yamada (1941: 205, pl. 46 Grateloupia turuturu); 7Y (1968: 236, pl. 48,
fig. 138); Yoshida (1998: 718, fig. 3-53D); ©]& -4 (2002: 372).
=

ol

]n:m

=215
712 A S A : “Muroran, Hokkaido, Japan.”
71X E  SAP 022063 Herbarium, (Hokkaido University, Sapporo, Japan.) (3

11; Yoshida 1998)

FUYEE  STE(FAY, 1965), WHE E(FAY, 1966), stx=(o] Q4 S, 1983),
SRS (EEE, 1983), A (o]l e BT, 1932),

AFEE G| § R o], 1982) SE(ol7] 3 A, 1991), A, o
A, H%

#ZA =  HEG 2005-11 A€, HEG 2006-4 g5, HEG 2006-17 °§<

4FoR AZWAN WER Riol
271 25-30 melvt (Fig. 13A). =
v W F sprelel A HEAe E5
AL 25-100 melvh. $24 FA

1=}
w
 oAEAe Hom FAA wase] waAM YT A AL

=
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150-250 pmolal Aol&= 20-30 mol™ 274 5 molt} (Fig. 13A).
QA uFe] x¥el e AEAAA FAZHIL PR AA 2-3 mo]

t (Lee, 1987). @3 A7 953 Fx2 Atolo] FAH L F9o FA7F

=H% FHE 2 vk =S FAAEF mdel A vEEA i

AP ew =A7]= 100-250 gmolvh. 7 Fao] o] AW FEAGFS 3

e dgoz A7|& 12-30 molth (Fig. 13B). ARt}

of AW FHoA HAYH Hola FHAPSE A7|= 3-5 mm X

Aeetd A FPg o o Xt (Fig. 130).

Yamada(1941)+= 9] Muroran oAl 2|3 ¥ 3% 2

A e 2AFHY FEol A Ak el FY

i
HS dohdhs 54 SR Grateloupia turuturu® A1F B8t

(Fig. 12A).
SEvgol = FA9(1962)0] mlEEolgls olgow HFYa, o]
b AL (1986) " EX]FolEl et ol o® Hialst or, o] &3 (2008)

nZEdlol gty B s g},

B ApqA ARE G twutuwru(P 2 E8h) AEAE OE X Folg s HEE
¥ Hluste] EAFHY FEo] o ulf migs] Eo=2 7] oAHE AE

o]t} Yamada(1941)&= F3H 7HEAigle] FURSES dH S o sdon
B Ao = AEER E)

Aolels AE F gAYl Angow FUA Sqo fAR RRTOE

W2 WG turuturw) A EUHG elliptica)s o] Qth ey nEEube wF
ol w9 WP WA FHE 7S Uy GAEE FEo MR 4
AR B E 9lom FAE 250-500 o]l I FA|EVF 575 whH Hru)
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Figs. 12. Grateloupia turuturu Yamada. A. Holotype specimen from Muroran,

Hokkaido, Japan. B. Collection in Handong, Jeju Island. C. Holdfast (arrow).
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Figs. 13. Grateloupia turuturu Yam
Cytocarp (arrow). C. Tetraspogia (arrow).
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Table 6. Diagnostic character of Grateloupia turuturu Yamada

This Study

Yamada(1941)

Lee(1987)

foliose
(10-50 cm high, 4-13cm
wide, 250-500 gm thick )

Blade

Consistency membranous

. . occasionally narrow near
Proliferation blade
base

Thickness of cortex
5-7 cells (2-3 cells)
(outer cortex)

Loosely or densely

linear-lanceolate (30-40
cm high, 5-10 cm wide)

membranous

entire or irregularly

laciniate

5-6 cells

Loosely or densely

lanceolate (20-40cm high,
5-10cm broad, 400-600
(m thick)

membranous

dichotomous to palmate

5-6 cells (3 cells)

Loosely or densely

Medulla
constructed constructed constructed
Mature auxiliary
. — = oval, 2-3 m
(diameter)
Mature cystocarp
) 100-250 gm — 300-450 um
(diameter)
Tetrasporangia 3-5 X 12-15m — 12-25 X 30-60 um
— 43 —
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o= G filicinaGEAole]) 2 B ¥ A7 Kawaguchi(2001)7} G. asiaticaS
Ha g % o](2008)+= G. asiatica(X WA Fote] )= Bastdth ATl A53h

v AuAFot= e Fo] 1-5m=E o] Wi 3 #HEY ZWeA B

-

dxvrE Goolanceolata(ZFE N vh)E R E A A o] fAFskH QAT
A Aol S AEF J4Ee FA7E 450-800 mol &k I FAIE7E 10
= o] S5H & Kawabata(1958)7F Pachymeniopsis< 22 HYE 7% 13
o aEy AFoldEe BEI FRcte FEo] wal(o], 1987), & ATtelA
X

J= A9 =4 Aol wet HEAle] FA R ASAEL S AT B

ATH
nE A FotEl= AFolyS AEA HE vy o7 FU|7E 4A d o
o BEAFY] FEo B IAIFAEE 5732
Yamada(1941)7} AlF o2 H ¥ o]3 & A7}A]
ol T AfFotglAlEd AUl A fFolg S AT FHEHVF HrRFow T4Vt
AE W 7HA 2 FAE W Aol AbES Al vbE A A FotE = f

AR el st g AR, gFEAroly % vEEde 44
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Table 1. Comparison of Grateloupia morphologically similar species

G. acuminata G. asiatica G. elliptica G. lanceolata G. sparsa G. turuturu
bandshaped bandshaped foliose foliose foliose, oblique foliose
(10-15 cm high, (10-30cm high, (20-30cm high, (20-30cm high, growth (10-50cm high,
Blade 1-3cm wide, 2-3mm, 500-600xm 12-15cm wide, 10-20cm wide, (13-20cm high, 4-13cm wide,
450-550um thick) thick) 500-800um thick )  450-800/m thick )  4-10cm wide, 250-500/m thick )

350-500um thick )

Consistency membranous gelatinous coriaceous coriaceous coriaceous membranous

. . Numerous, pinnate Numerous, pinnate . . ' .
Proliferation ] / occasionally narrow occasionally narrow occasionally narrow occasionally narrow
along the margin(on along the margin(on
blade near base near base near base near base
the surfaces) the surfaces)

Thickness of

cortex

6-8 cells 6-8 cells 8-10 cells 10-15 cells 6-8 cells 5-7 cells

(83-4 cells) (3-4 cells) (4-5 cells) (7-10 cells) (3-4 cells) (2-3 cells)
(outer cortex)

Loosely or densely Loosely or densely Loosely or densely Loosely or densely Loosely or densely Loosely or densely

Medulla
constructed constructed constructed constructed constructed constructed

Mature auxiliary

. oval, 2-3 ym oval, 2-3um oval, 3=5/m oval, 2-3um oval, 1-2¢m oval, 2-3um
(diameter)
Mature cystocarp

. 300-450 um 150-280um 110-140um 250-300m 200-250zm 100-250m
(diameter)
Tetrasporangia 5-7 X 10-12/m 10-15 X 30-45um 3-5 X 16-19um 5-10 X 20-25um 5-10 X 20-30um 3-5 X 12-15um

—_ 46 —_

Collection @ jeju



Agardh, C. A.(1820)& A *o}8] & (Grateloupia)S A RBEHA HeHA o
&9 71FFS G filicinaE AAAUT. Wulfen( in Jacquin 1791)% o] &g
oF9] Triesteoll Al AP A AEAE Fucus filicinusth ©| 5o 2 H st o
o] = F. filicinus Hudson (1762: 473)9] =289 (later homonym)e] 2.2 H]
st o] o] Lamoroux(1813)7F 2  Delesseria filicinas M 2% ol &
(nomen novum) 2. 2 A8l % tH(Silva, 1996). C. Agardh(1822)+= ©] £ <&
Grateloupia 40 A YA A Grateloupia filicina (Lamoroux)ghi= o502 H
ARk (3Ha1; Silva, 1996). Schmitz(1889) & i &9 7| o2 X534t
2159l G filicinas A3t}

AT dActol] zek= Grateloupia acuminata(R ol AYE), G asiatica(A
YR 5otd]), G. ellipticaGE5=w), G. lanceolta(7Yy =7 =1}, G sparsa(™8 4]

Foidl) 2 G twuturu(PEER) 659 AEA S FEHA 5 vluEA o)

W v
Ggrel ded 5402 @ nEY AuArelels Aol @ o
2O bl vEEY, BEA e, FEow 20F 0 R throjt,
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