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860408 (Moheji near Hakodate, Japan: 16.viii.1962),
5860399 (Moheji near Hakodate, Japan: 27.viii. 1963),
5860401 (Moheji near Hakodate, Japan: 27.viii. 1963),
S860411-860413 (Moheji near Hakodate, Japan: 27.viii.
1963), S860402 (Moheji near Hakodate, Japan: 13.viii.
1962), S860409-860410 (Moheji near Hakodate, Japan:
13.viii.1962), S860414-860416 (Matsumae, Japan: 29.vii.
1964), S860422 (Matsumae, Japan: 29.vii. 1964), S860425
(Matsumae, Japan: 29.vii.1964), S860417-860421 (Mat-
sumae, Japan: 3.viii.1962), S860427-860428 (Matsu-
mae, Japan: 3.viii.1962), S860429 (Matsumae, Japan:
23.vii.1963), S860424 (Matsumae, Japan: 23.vii.1963),
5860406 (Esashi, Japan: 31.vii.1963), 5860404 (Anama,
Japan: 11.viii.1962), S860405 (Anama, Japan: 11.viii.
1962), S860403 (Oshoro, Japan: 19.vii. 1962).

REMARKS: Palisada capituliformis differs from P. inter-
media in having cystocarps with a protuberant ostiole,
as mentioned by Saito (1967) and Nam and Saito (1995).
By tetrasporangial features, both species are disting-
uished from each other. In P. capituliformis, tetraspo-
rangial axial segments usually produce one additional
fertile pericentral cell rather than two ones. Its other
vegetative and reproductive anatomy is essentially the
same as that of P. intermedia. In some cases, P. capituli-
formis is superficially similar to Laurencia okamurae
Yamada, but both differ from each other in the generic
feature of vegetative structure, as described above.

Fig. 107. Distribution of Palisada capi-
tuliformis.

Palisada amabilis, which was erected by Yamada in Yamada and Saegawa (1953, as L. amabilis) on
the basis of some external features distinguishing from P. yamadana (M.A. Howe) K.W. Nam (as L.
yamadana), also occasionally resembles to P. capituliformis. However, P. amabilis is readily disting-
uished from P. capituliformis in having axial cell row somewhat extended below in vegetative

branchlets.

Unlike Yamada’s (1931) original description (as L. capituliformis Yamada), epidermal cells of P.
capituliformis are usually in a palisade-like arrangement, but radial elongation of the cells is less
than in P. intermedia, or occasionally unclear. This palisade structure of the cells was also reported

by Saito (1967).

21. Palisada perforata (Bory de Saint-Vincent) K.W. Nam 2007: 54

(Figs. 108-110).

Sa-ma-gwi-dam-seo-sil nom. nov. (AHat7E A A])

Yamada 1931, p. 193. pl. 3. figs. b, A, B. Masuda et al. 1998c, p. 269-275. figs. 25-33. Cassano et al.
2009, p. 86-100. figs. 1-28. Greville1830, p. 52. J. Agardh 1863, p. 756; 1876, p. 652. Kiitzing 1849,
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p. 855; 1865. pl. 62. Sonder 1871, p. 21. Falkenberg 1901, p. 248. pl. 23. figs. 3-10. Reinbold 1901,
p- 351. De Toni 1903, p. 789; 1924, p. 371. Pilger 1916, p. 76. Borgesen 1918, p. 246. fig. 236; 1933,
p- 134; 1952, p. 64. Weber-van Bosse 1923, p. 344. Taylor 1928, p. 180. pl. 35. fig. 4; 1942, p. 133;
1960, p. 623. pl. 74. fig. 2. Yamada 1931, p. 190. pl. 1. figs. a, b. Cribb 1958, p. 169. pl. 7. figs. 6-8.
Saito 1969b, p. 158. Trono 1969, p. 88. Filho 1969, p. 181. pl. XXX. fig. 177. Jaasund 1976, p. 139.
fig. 281. pl. 10. fig. 281. Lawson and John 1987, p. 340. Saraya and Trono 1982, p. 51. Trono and
Ganzon-Fortes 1988, p. 191. figs. 138A, B. Nam and Saito 1991, p. 87. figs. 1-19.

BASIONYM: Fucus perforatus Bory de Saint-Vincent 1803, p. 503, pl. 5. fig. 1.

SYNONYMS: Laurencia perforata (Bory de Saint-Vincent) Montagne 1840, p. 155. Chondrophycus per-
foratus (Bory de Saint-Vincent) KW. Nam 1999, p. 463. Chondria papillosa C. Agardh 1822, p. 344.
Laurencia papillosa (C. Agardh) Greville 1830. Chondrophycus papillosus (C. Agardh) Garbary et
Harper 1998, p. 195. Palisada papillosa (C. Agardh) K.W. Nam 2007, p. 54.

Thalli 7 to 12 cm high, forming erect clumps, brown or dark brown in color, cartilaginous and
rigid in texture, usually adhering to paper poorly or not; main axis terete or locally slightly
angular to subcompressed, percurrent; branching irregularly alternate on all sides, subopposite;
wart-like ultimate branchlets very densely disposed, 0.6-0.8 mm diam.; vegetative axial segment
with a trichoblast and two pericentral cells; epidermal cells without secondary pit connection
between adjacent cells, without projecting near the apex of branchlet, in transverse section slightly
elongated radially and forming palisade structure, but in longitudinal section considerably elon-
gated partly; lenticular thickenings absent in the walls of medullary cells; cystocarps subconical,
600-700 x 500-600 um, with a protuberant ostiole; tetrasporangial branchlet cylindrical, 1.0-1.3
mm diam.; tetrasporangia borne abaxially from pericentral cell, with tetrahedral division, 84-99
um diam., with right-angle arrangement to stichidial axis; two presporangial cover cells remaining
undivided and not connected with adjacent epidermal cells by secondary pit connections, arranged
transversely in the surface view of stichidium; tetrasporangial axial segment with one sterile
pericentral cell and two fertile pericentral cells including the second one.

Tyre: PC.

TYPE LOCALITY: “rade de Sainte-Croix” (Santz Cruz de Tenerife), Islas Canarias, Spain. (Silva et al.
1996, p. 519).

HABITAT: On rock in intertidal zone.

DISTRIBUTION: Excerpted in total from the species distribution in AlgaeBase (Guiry and Guiry
2010).

North America: Texas (Wynne 2009).

(as Laurencia perforata (Bory de Saint-Vincent) Montagne)

Africa: Gabon (John et al. 2003), Gambia (Lawson and John 1987; John et al. 2003), Kenya (Silva et
al. 1996), Madagascar (Silva et al. 1996), Sao Tomé and Principe (John et al. 2003), Tanzania (Silva et
al. 1996).

Antarctic and the subantarctic islands: Antipodes Islands (Papenfuss 1964).

Asia: Japan (Titlyanov et al. 2006).

Atlantic Islands: Canary Islands (Gil-Rodriguez and Afonso-Carrillo 1980; Gil-Rodriguez 1982;
Viera-Rodriguez et al. 1987; Sanson et al. 1990; Gil-Rodriguez and Haroun 1993; Haroun and Gil-
Rodriguez 1995; Guadalupe et al. 1995; Febles et al. 199?), Cape Verde Islands (Otero-Schmitt and
Sanjuan 1992), Madeira (Levring 1974), Salvage Islands (Levring 1974; Audiffred and Weisscher 1984).
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Fig. 108. Palisada perforata. A, B. Herbarium specimen of tetrasporic (N9210152) and female
(N9210151) plants from Busan, Korea; C. Female plant preserved in formalin-seawater.

Australia and New Zealand: Queensland (Lewis 1984; Price and Scott 1992; Phillips 1997).
Europe: Italy (Giaccone 1969).
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Fig. 109. Palisada perforata. A. Details of vegetative branches; B. Vegetative axial segment with two
pericentral cells (arrowheads) in transverse section near branchlet apex; C. Epidermal cells (arrow-
heads) in longitudinal section of branchlet (Note epidermal cells considerably elongated); D. Epi-
dermal cells (arrowheads) in transverse section of branchlet; E. Mature cystocarp with a protuber-
ant ostiole (arrowhead); F. Tetrasporangia (arrowheads) near stichidium apex.
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Indian Ocean Islands: Diego Garcia Atoll (Silva et al. T T e %
1996), Réunion (Silva et al. 1996), Seychelles (Silva et
al. 1996).

Pacific Islands: Federated States of Micronesia (Lob-
ban and Tsuda 2003), Marshall Islands (Taylor 1950).

South America: Venezuela (Ganesan 1990).

South-east Asia: Vietnam (Pham-Hoang 1969).

South-west Asia: India (Silva et al. 1996; Sahoo et al.
2001), Sri Lanka (Silva et al. 1996).

(as Chondrophycus perforatus (Bory de Saint-Vincent)
K.W. Nam)

Africa: Gambia (John et al. 2004), Mauritania (John
et al. 2004), Sdo Tomé and Principe (John et al. 2004),
Tanzania (Oliveira et al. 2005).

Atlantic Islands: Canary Islands (Haroun et al. 2002;
Gil-Rodriguez and Haroun 2002; Aldanondo-Aristiza-
bal et al. 2003; Gil-Rodriguez et al. 2003; John et al.
2004), Cape Verde Islands (John et al. 2004; Prud’-
homme van Reine et al. 2005), Madeira (Neto et al.
2001; John et al. 2004), Salvage Islands (Parente et al. A ey
2000; John et al. 2004). A 0"- **  South Sea

East Sea

384

-36

364

344

Australia and New Zealand: Queensland (Phillips C’?
2002) 1247 126° 128° 130°E

Pacific Islands: Fiji (South and Skelton 2003).

South-west Asia: Oman (Wynne et al. 2005).

(as Laurencia papillosa (C. Agardh) Greville)

Africa: Djibouti (Silva et al. 1996), Egypt (Papenfuss
1968; Mohsen et al. 1975; Aleem 1993), Ethiopia (Papenfuss 1968), Gabon (Lawson and John 1987),
Kenya (Silva et al. 1996), Mauritius (Bergesen 1945; Silva et al. 1996), Somalia (Silva et al. 1996),
Sudan (Papenfuss 1968), Tanzania (Silva et al. 1996), Tunisia (Mefiez and Mathieson 1981; Ben Maiz
et al. 1987).

Asia: Japan (Yoshida et al. 1990; Yoshida 1998), Korea (Lee and Kang 2002), Taiwan (Huang 2000).

Atlantic Islands: Bermuda (Taylor 1960), Canary Islands (Gil-Rodriguez and Afonso-Carrillo 1980;
Gil-Rodriguez and Haroun 1993).

Australia and New Zealand: New South Wales (Millar and Kraft 1993), Northern Territory (Womer-
sley 1958; Lewis 1984), Queensland (Price and Scott 1992; Cribb 1996; Phillips 1997, 2002).

Caribbean Islands: Bahamas (Taylor 1960), Barbados (Taylor 1960, 1969), Caicos Islands (Taylor
1960), Caribbean (Littler and Littler 2000), Cayman Islands (Taylor 1960), Cuba (Taylor 1960), Hispa-
niola (Taylor 1960), Jamaica (Taylor 1960), Lesser Antilles (Taylor 1960, 1969), Martinique (Rodriguez-
Prieto et al. 1999), Netherlands Antilles (Taylor 1960), Puerto Rico (Taylor 1960), Trinidad (Taylor
1960; Richardson 1975), Trinidad and Tobago (Duncan and Lee Lum 2006), Virgin Islands (Taylor
1960).

Central America: Belize (Taylor 1960; Littler and Littler 1997), Costa Rica (Taylor 1960), Panama
(Taylor 1960).

Europe: Adriatic (Giaccone 1978; Munda 1979), Balearic Islands (Piccone 1889; Rodriguez y Feme-
nias 1889; Bellén 1921; Seoane-Camba 1969, 1975; Gémez Garreta 1983; Ribera Sigudn and Gémez

Fig. 110. Distribution of Palisada perfo-
rata.
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Garreta 1984), Bulgaria (Kamenarska et al. 2006), Corsica (Boudouresque and Perret 1977), France
(Feldmann 1943), Greece (Gerloff and Geissler 1974; Haritonidis and Tsekos 1976; Tsekos and Hari-
tonidis 1977; Dimitrova-Konaklieva 1981; Athanasiadis 1987), Italy (Giaccone 1969; Feoli and Bressan
1972; Edwards et al. 1975; Cinelli et al. 1976; Cecere et al. 1996), Malta (Cormaci et al. 1997), Spain
(Ballesteros 1981; Ballesteros and Romero 1982; Boisset and Barcel6 1984; Pérez-Ruzafa and Honru-
bia 1984; Gallardo et al. 1985; Soto and Conde 1989; Conde et al. 1996), Turkey (Europe) (Giiven and
Oztig 1971; Cirik et al. 1990).

Indian Ocean Islands: Aldabra Islands (Silva et al. 1996), Andaman Islands (Silva et al. 1996), Lac-
cadive Islands (Silva et al. 1996), Nicobar Islands (Silva et al. 1996), Réunion (Silva et al. 1996), Rodri-
gues Island (Silva et al. 1996), Seychelles (Silva et al. 1996).

North America: Florida (Taylor 1960), Mexico (Taylor 1960).

Pacific Islands: Fiji (South and Skelton 2003).

South-east Asia: Indonesia (Verheij and Prud’homme van Reine 1993; Silva et al. 1996), Philippines
(Silva et al. 1987), Vietnam (Pham-Hoang 1969; Tsutsui et al. 2005).

South-west Asia: Bahrain (Silva et al. 1996), India (Silva et al. 1996; Sahoo et al. 2001), Iran (Silva
et al. 1996; Sohrabipour and Rabii 1999), Israel (Einav 2007), Jordan (Papenfuss 1968), Kuwait (Silva
et al. 1996), Oman (Wynne and Jupp 1998), Qatar (Silva et al. 1996), Saudi Arabia (Papenfuss 1968),
Southeast Arabian coast (Silva et al. 1996), Sri Lanka (Silva et al. 1996), Yemen (Papenfuss 1968; Silva
et al. 1996).

South America: Brazil (Taylor 1930, 1960; Joly 1965), Colombia (Taylor 1960), Venezuela (Taylor
1960; Ganesan 1990).

(as Chondrophycus papillosus (C. Agardh) Garbary et Harper)

Africa: Algeria (Gémez Garreta et al. 2001), Cameroon (John et al. 2003, 2004), Egypt (Gémez
Garreta et al. 2001), Equatorial Guinea (John et al. 2004), Eritrea (Ateweberhan and Prud’homme
van Reine 2005), Gabon (John et al. 2003, 2004), Libya (Gémez Garreta et al. 2001), Mauritania (John
et al. 2004), Morocco (Gémez Garreta et al. 2001), Sdo Tomé and Principe (John et al. 2004),
Tanzania (Oliveira et al. 2005), Tunisia (Gémez Garreta et al. 2001).

Asia: Korea (Lee and Kang 2002).

Atlantic Islands: Ascension (John et al. 2004), Canary Islands (Haroun et al. 2002; Gil-Rodriguez
et al. 2003; John et al. 2004), Cape Verde Islands (John et al. 2004; Prud’homme van Reine et al. 2005).

Australia and New Zealand: New South Wales (Huisman 2000), Papua New Guinea (Littler and
Littler 2003), Western Australia (Huisman 2000; Huisman and Borowitzka 2003).

Caribbean Islands: Cuba (Cabrera et al. 2004; Sudrez 2005).

Europe: Adriatic (Gémez Garreta et al. 2001), Balearic Islands (G6mez Garreta et al. 2001), Black
Sea (Gomez Garreta et al. 2001), France (Gémez Garreta et al. 2001), Greece (Gémez Garreta et al.
2001), Italy (Furnari et al. 1999, 2003; G6mez Garreta et al. 2001; Serio et al. 2006), Sardinia (Gémez
Garreta et al. 2001; Furnari et al. 2003), Slovenia (Rindi and Battelli 2005), Spain (Gémez Garreta et
al. 2001), Turkey (Europe) (G6mez Garreta et al. 2001; Taskin et al. 2008).

North America: Florida (Diaz-Larrea et al. 2007), Mexico (Fujii et al. 2006; Diaz-Larrea et al. 2007).

Pacific Islands: Federated States of Micronesia (Lobban and Tsuda 2003).

South America: Brazil (Fujii et al. 2006).

South-east Asia: Philippines (Silva et al. 1987).

South-west Asia: Israel (Hoffman 2004), Levant states (G6mez Garreta et al. 2001), Oman (Wynne et
al. 2005), Turkey (Asia) (Taskin et al. 2008).

KoReaA: JN (Wando), GB (Hwabuk, Jukbyen, Guryongpo, Gampo), GN (Busan), JJ (Jejudo, Chujado)
(Kang 1966; Lee and Kang 2002).
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SPECIMENS EXAMINED: Herb. Forsskal. No. 886 (type), N860242 (Hwabuk: 20.vi.1986), N9210151
(Busan: 15.x.1992), N9210152 (Busan: 15.x.1992), RT4135 (Guam, Palau: 13.i.1971), RT2596 (Guam,
Palau: 13.i.1971).

REMARKS: This species had been previously known as Palisada papillosa (as Laurencia papillosa) in
Korea (Kang 1966; Lee and Kang 1986). However, recently Cassano et al. (2009) reduced P. papillosa
to a later synonym of P. perforata from Canary Islands, Spain, based on morphological and molecular
data. Palisada perforata was described as Fucus perforatus by Bory de Saint-Vincent (1803), and later
was transferred to Laurencia (Montagne 1840). Recently it was moved to Chondrophycus on basis of
essential vegetative and reproductive morphology (Nam 1999). However, more recently it was
placed in Palisada (Nam 2006, 2007).

Laurencia similis KW. Nam et Saito (1991) from Queensland, Australia and P. maris-ruburi (K.W.
Nam et Saito) K.W. Nam from the Red Sea are characterized by the thalli clothed densely with
numerous ultimate branchlets as in P. perforata. However, the former species differs from P. per-
forata in the generic vegetative and reproductive features. The latter species is easily distinguished
by the tetrasporangial feature described above.

In habit, P. yamadana also somewhat resembles to. P. perforata, but differs from the latter species
in lacking the thalli densely covered with wart-like ultimate branchlets.

22. Palisada robusta KW. Nam 2007: 54 (Figs. 111-113).

Gang-han-dam-seo-sil nom. nov. (%3t 4] 4l)

Yamada 1931, p. 196. pl. 4. figs. a, C, D. Masuda et al. 1998a, p. 134-139. figs. 1-24. Nam 1999, p.
455-467. Yoshida 1998, p. 1038. pl. 3-108. fig. G. Wynne 2005, p. 499, 500. figs. 14-19.

BASIONYM: Laurencia palisada Yamada 1931, p. 196. pl. 4. figs. a, C, D.
SYNONYM: Chondrophycus palisadus (Yamada) K.W. Nam 1999, p. 455-467.

Thalli up to 13 cm high, forming erect clumps, blackish brown in color, cartilaginous and very
rigid in texture, holdfast single discoid, main axis terete or slightly compressed, percurrent, 0.8-1.4
mm diam.; branching irregularly alternate on all sides; ultimate branchlet borne in spiral manner,
0.3-0.4 mm diam.; vegetative axial segment with a trichoblast and two pericentral cells; epidermal
cells without projecting near apex of branchlets, with palisade- like layer in transverse section of
branchlets, without secondary pit connection between adjacent cells; lenticular thickenings absent
in wall of medullary cells; spermatangial branches produced from one of two laterals on suprabasal
cell of trichoblasts but the other lateral remains sterile, usually terminating in a single large sterile
cell, the terminal cells 24-30 um long by 16-22 um diam.; spermatangium with apical nucleus, 9-
12 um long by 4-6 um diam.; tetrasporangia abaxially produced from pericentral cells, with
tetrahedral division, 130-140 um diam.; with right-angle arrangement to stichidial axis; tetras-
porangial axial segment with one sterile pericentral cell and two fertile pericentral cells including
the second one.

Type: SAP 13883 deposited in Herbarium of the Botanical Institute, Faculty of Science, Hokkaido
University, Japan.
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Fig. 111. Palisada robusta. A. Herbarium specimen of female plant from Ilgwang, Korea (N820956);
B. Vegetative plant preserved in formalin-seawater; C. Details of male branches.

TyPE LocALITY: Kaohsiung, Taiwan.
HABITAT: On rock in intertidal zone.
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Fig. 112. Palisada robusta. A. Details of vegetative branches; B. Ultimate branchlet with palisade-
like layer (arrowhead) of epidermal cells; C. Tetrasporangia (arrowheads) in longitudinal section
near stichidium apex; D. Vegetative axial segment with two pericentral cells (arrowheads) in trans-
verse section near branchlet apex; E. Epidermal cells with palisade-like layer (arrowhead) in trans-
verse section of branchlets; F. Epidermal cells in surface view of branchlets.
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DISTRIBUTION: Excerpted from the species distribu- e % % %
tion in AlgaeBase (Guiry and Guiry 2010).

(as Laurencia palisada Yamada)

Asia: Japan (Masuda et al. 1998a), Taiwan (Masuda
et al. 1998a; Yoshida 1998; Wynne et al. 2005).

South-east Asia: Philippines (Silva et al. 1987; Masu-
da et al. 1998a; Kraft et al. 1999).

(as Chondrophycus palisadus (Yamada) K.W. Nam)

South-west Asia: Oman (Wynne et al. 2005).

Korea: CN (Seungeon), JB (Gyeokpo), JN (Wando),
GB (Byeonggok, Gyeongjeong), GN (Gudeokpo, Yeon-
hwa, Geojedo), J] (Marado).

SPECIMENS EXAMINED: N09072405 (Nambu: 24.vii.
2009), N09081302 (Byeonggok: 13.viii.2009) N09081305
(Byeonggok: 13.viii.2009), N09082705 (Marado: 13.viii. -
2009). Yellow Sea 0

ReEMARKS: This species was first introduced as Lau- B
rencia palisada Yamada (1931), and later, was transferr-
ed to Chondrophycus (Nam 1999). Recently it was mov-
ed to Palisada, but the name P. robusta was replaced to

East Sea

s a8

364

34N L. TS 34
avoid tautonym. Palisada robusta is similar to P. capi- A s -+ South Sea
tuliformis and P. intermedia, but is distinguished from T
both species in having discoid holdfast. As reported — 2 il I

by Masuda et al. (1998a), P. robusta is characterized by
following features: rigidly cartilaginous percurrent
axes from discoid holdfast, production of two pericen-
tral cells, absence of secondary pit-connection, superficial cortical cell projecting, lenticular thicken-
ings and corps en cerise, epidermal cells with palisade-like layer, tetrasporangia limited near apex
of stichidia.

In Korea, P. robusta is first reported in this study.

Fig. 113. Distribution of Palisada robusta.

23. Palisada yamadana (M.A. Howe) KW. Nam 2007: 54 (Figs. 114-116).

Gub-eun-dam-seo-sil nom. nov. (s394 4)
Howe 1934, p. 37. fig. 4. Saito 1967, p. 157, 158. fig. 11, A.

BAsiONYM: Laurencia yamadana M.A. Howe 1934, p. 37. fig. 4.
SYNONYM: Chondrophycus yamadanus (M.A. Howe) K.W. Nam 1999, p. 463.

Thalli 5-7 cm high, forming loose clumps or turf-like mats, dark brown but greenish brown on
drying in color, cartilaginous in texture, adhering to paper poorly or not; holdfast small discoid, 0.5~
0.7 mm diam.; main axis terete or very slightly flattened, erect or prostrate with arcuate branches
or decumbent; branching divaricate, irregularly alternate on all sides or occasionally secund in
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Fig. 114. Palisada yamadana. A. Herbarium specimen of vegetative plant from Marado, Korea
(N09082704); B. Vegetative plant preserved in formalin-seawater.

arcuate branches; ultimate branchlets clavate, 0.2-0.4 mm diam.; vegetative axial segment with a
trichoblast and two pericentral cells; epidermal cells without secondary pit-connection between
adjacent cells, without projecting near apex of branchlets, with palisade- like layer; lenticular
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Fig. 115. Palisada yamadana. A. Details of vegetative branches; B. Vegetative branchlets produced
secundly; C. Epidermal cells in longitudinal section of branches; D. Vegetative branch in trans-
verse section, showing palisade structure of epidermal cells (arrowhead); E. Vegetative axial seg-
ment with two pericentral cells (arrowheads) in transverse section near branchlet apex; F. Sperma-
tangial branchlet with cup-shaped apical pit in longitudinal section; G. Spermatangial trichoblast
with terminal single sterile cells (arrowheads).
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thickenings absent in wall of medullary cells; sperma-
tangial branchlets turbinate, 0.8-0.9 mm diam., with
cup-shaped apical depressions measuring 0.6-0.7 mm
wide and up to 1.3-1.5 times as wide as deep; sper-
matangial branches usually terminating in a single
large sterile cell, the terminal cells 30-32 um long by
26-28 um diam.; spermatangium with apical nucleus,
14-17 um long by 9-11 um diam.; tetrasporangial
branchlets clavate, 0.5-0.6 mm diam.; tetrasporangia
abaxially produced from pericentral cells, with right-
angle arrangement to stichidial axis, 87-93 um diam.
Female plants were not found in this study.

Hovrotype: NY s.n. deposited in New York Botani-
cal Garden, Bronx (McDermid 1988, p. 242).

TYPE LocALITY: Kaneohe Bay, Ohau, Hawaii (Mc-
Dermid 1988, p. 242).

HAaBITAT: On rock intertidal zone.

DISTRIBUTION: Excerpted from the species distribu-
tion in AlgaeBase (Guiry and Guiry 2010).

(as Laurencia yamadana M.A. Howe)

Asia: Japan (Yoshida et al. 1990).

Pacific Islands: Federated States of Micronesia (Lob-
ban and Tsuda 2003), Fiji (N"Yeurt et al. 1996; South
and Skelton 2003), Hawaiian Islands (McDermid 1988;
Abbott 1999; Stuercke and McDermid 2004).

South-east Asia: Philippines (Silva et al. 1987; Kraft
et al. 1999), Vietnam (Abbott et al. 2002).

KOREA: JJ (Marado).

124°E 126 128 130°

East Sea
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34

124 L. 128° 130°E

Fig. 116. Distribution of Palisada yama-
dana.

SPECIMENS EXAMINED: N(09082702 (Marado: 27.viii.2009), N09082704 (Marado: 27.viii.2009).

ReEMARKS: This species is similar to Palisada amabilis in habit. However, P. yamadana is distinguished
from the latter species by the decumbent thallus and recognizable axial cell row limited near branch-
let apex, as mentioned above. In some cases, P. perforata is also similar to P. yamadana. However
both species are distinguished from each other by some features. Unlike P. yamadana, P. perforata
has thallus densely clothed with wart-like ultimate branchlets, and in texture is more rigid than P.

yamadana.
In Korea, P. yamadana is first reported in this study.
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Genus Chondria C. Agardh 1817: xviii, 443.
Gae-Seo-Sil-Sog (7] 4 A <)

BASIONYM: Fucus tenuissimus Withering 1796, p. 117.

Thalli usually erect or rarely prostrate, terete or subcompressed to compressed, epilithic or epi-
phytic; apical cell with transverse division in branchlet apex; axial cells cylindrical, very clear
throughout the thallus; vegetative axial cell with five pericentral cells and deciduous trichoblasts
in alternating sequence; pericentral cells of similar length to axial cell except near apices of tetra-
sporangial thalli; secondary pit connections between adjacent epidermal cells usually present;
lenticular thickenings in medullary cells present or not; specialized spermatangial plate flat, discoid
or slightly lobed, developed from the whole or a basal branch of a trichoblasts, with one or more
sterile cell rows at margin; procarps borne on a lower cell of trichoblasts, with a supporting cell
bearing a 4-celled carpogonial branch and lateral and basal sterile cell groups; auxiliary cell formed
after fertilization or the supporting cell acting as auxiliary cell; tetrasporangia developed in stichi-
dia, produced from pericentral cells, covered by the outer cortex and epidermal cells.

Type species: Chondria tenuissima (Withering) C. Agardh 1817, xviii.

Key to the species of genus Chondria

® NN R

0

10.

11.

Main axes terete, FIlATINEIITOUS rvrrerrrererrerentrenttntiiteitiittitiittitiitttttitttiatitttiatiittetttiatetatetesentsnns 2
Main axes MOTe O 1eSS COMPIESSEA «+w+++rssrrrrrrsrssrsssrsiis sttt 9
Apices Of DIranChies ACULE -+ c-c-rerrererererreratetart ittt ettt ettt et taareeeeaasaeeanannaes 3
Apices of branches depressed OF ODEUSE +++w++s++rswrsrsrssessiriiississiet s 4
Main axes terete, AISTINCE cevrrerrrerrrmerentiiiiiiiiiiiiiiii it C. atropurpurea
Main axes filamentous, TNAISTIICE e eevrrerrrrreenreenermiiiiiiiiiiiiiiiiiiiiiii it et eeaees C. expansa
Main axes indistinct, TNETICALE wrevrerreerrrenermntiitiiiiiiiiiiiiii ittt eeaeas C. intertexta
Main axes diStil’ICt, OIEOCT s v e reeeerereseseantttittiitttttittttiutttittttiutteittiieutteiuettitattesastsosestosastotsnttssnnens 5
Thallus Minute 16SS thamn 5 CITL crreeerererererererereetetetetettttrtratetetetrtteterrertatetetataeneeesasasenes 6
Thallus large more than 5 G« eseesesrssesemte s 7
Branches frequently ATCUALE +vvvrerrrrrerarensneeteneueiteterteteetensieresreneentoreneresrensnenessenenenenns C. arcuata
Branches NOt QrCUALE «-«cerorerrrreorerrrrrrarareneiertatreiertetruerestereueiestsrseiesterssresrersesesrsnsnss C. chejuensis
Thallus up to about 30 cm, with numerous trichoblasts «««-wveeeeeeeerie. C. littoralis
Thallus relative small 16SS tham 30 CINL «--veeeeeerrrrrreeermmmmmreeeiiiueteeeiirreeeesinrreessesneeeesessnneeeesns 8
Cell wall thickening absent; with spur at base of cystocarp «««--«eeeeeeererienieiinnn. C. pellucida
Cell wall thickening present; without spur at base of cystocarp ««««-««-wseeeeeeeeneene. C. dasyphylla
ADICes Of DIanChes acute «++ e+ e esersrusmsmueiiie it 10
— Apices of branches depressed Or ODHUSE «w-++sw+wrssrsrusrimssiitsiiiiite 11
Main axes distinct, flattened, with ramuli on surface ««:--oeeeeeee, C. lancifolia
Main aXES INAISTIIICE #ccveeerereeeereeentemetittiiiititiiiiitiiiiiiiitiitiititttiitetttiiteiatiiteetsiaces C. lanceolata
ThalltiS MEMDTATIACEOUS «++++rvvveeeerrrrrrressrmmmmmeeesiiurrestiiirreeeeiinseeesesnrsreesesmsseesssnnens C. stolonifera
Thallus not membranaceous, cartilaginous or fleshy in texture «««---seeeeereemmm 12
Branchlets born in bundle at axils of branches, clavate oo C. crassicaulis

12.

Branchlets solitary at axils of branches, linear and slender -«+-+eeeveeeveeeneineennns C. mageshimensis
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REMARKS: Chondria was established by C. Agardh (1817), which included 29 species previously
placed in Fucus Linnaeus. Of them, C. tenuissima (Withering) C. Agardh was lectotypified as the
type of the genus (Schmitz and Falkenberg 1897). This genus is similar to Laurencia complex in exter-
nal feature. However, vegetative axial segments of Chondria are percurrent throughout the whole
thalli, whereas those of Laurencia complex are limited at apical part of branches or branchlets.
Additionally, there is a difference between Chondria and Laurencia complex in the number of vege-
tative pericentral cells. Vegetative pericentral cells issued from axial cell in Chondria are five, but
these are two in Chondrophycus and Palisada and four in Laurencia. The male reproductive structure
in Chondria also differs from that of Laurencia complex, which shows ‘trichoblast type’ or ‘filament
type’ (Nam et al. 1994) produced from trichoblasts and epidermal cells respectively. It is distinctly
formed in spermatangial plates with some marginal sterile cell row on trichoblasts in Chondria.

Currently 73 Chondria species have been accepted taxonomically throughout tropical and tem-
perate waters in the world (Guiry and Guiry 2010). In Korea, 10 species have been now reported
(Lee and Kang 2002).

The Korean name for Chondria, ‘gae-seo-sil’, was first adopted by Lee and Kang (1986), and has
been now distinguished from ‘seo-sil’ the Korean name for Laurencia. The Korean name of Chondria
was erroneously reported as ‘seo-sil’ in Endemic Species of Korea recently published by the Mini-
stry of Environment. (2005).

24. Chondria arcuata Hollenberg 1945: 447, figs. 2-4.

Gub-eun-gae-seo-sil (27 A A1)

Dawson 1963, p. 442. pl. 167. figs. 1-3. Abbott and Hollenberg 1976, p. 724. fig. 672. Gordon-Mills
and Womersley 1987, p. 551. figs. 24 (D-E), 27. Lee and Yoon 1996, p. 109. fig. 1.

Horotyre: G.J. Hollenberg 1058 deposited in Herbarium of G.J. Hollenberg, University of
Redlands, California (Lee and Yoon 1996).

TYPE LOCALITY: Laguna Beach, Orange County, California, U.S.A.(Womersley 2003, p. 427).

HABITAT: On other algae near upper intertidal zone (Lee and Yoon 1996).

DISTRIBUTION: Excerpted from the species distribution in AlgaeBase (Guiry and Guiry 2010).

Africa: Morocco (Dangeard 1949).

Asia: Korea (Lee and Kang 2002).

Australia and New Zealand: New Zealand (Adams 1994), South Australia (Womersley 2003),
Victoria (Gordon-Mills and Womersley 1987; Womersley 2003).

North America: California (Abbott and Hollenberg 1976; Stewart 1991).

Pacific Islands: Hawaiian Islands (Abbott 1999).

KOREA: JJ (Marado) (Lee and Yoon 1996).

REMARKS: Chondria arcuata in Korea was reported by Lee and Yoon (1996), but was not collected
in this study. According to Lee and Yoon (1996), Korean plants of C. arcuata are characterized by
having well developed prostrating filaments, mostly few branches, large pericentral cells, evidently
segmented appearance and no cell wall thickenings with more or less curved branches. As original-
ly described by Hollenberg (1945), arcuate branches and branchlets seem to be distinct for this
species. Gordon-Mills and Womersley (1987) also reported this feature in C. arcuata from Australia.
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25. Chondria atropurpurea Harvey 1853: 22, pl. XVIIIE. figs. 1-3.

Geom-dung-i-gae-seo-sil (50| 7] A1 4)
Noda 1966, p. 78. Taylor 1960, p. 613. Schneider and Searles 1991, p. 438.

TyPE: ?.

TYPE LOCALITY: Sullivan’s Island, Charleston, U.S.A.

HABITAT: Shallow subtidal zone (Schneider and Searles 1991).

DISTRIBUTION: Excerpted from the species distribution in AlgaeBase (Guiry and Guiry 2010).

Asia: Korea (Lee and Kang 2002).

Atlantic Islands: Bermuda (Taylor 1960; Schneider and Searles 1991).

Caribbean Islands: Bahamas (Taylor 1960), Caribbean (Littler and Littler 2000), Cuba (Taylor 1960;
Sudrez 2005), Hispaniola (Taylor 1960), Lesser Antilles (Taylor 1960, 1969), Virgin Islands (Taylor
1960).

North America: Florida (Taylor 1960; Schneider and Searles 1991; Littler et al. 2008), North Carolina
(Taylor 1960; Schneider and Searles 1991), South Carolina (Taylor 1960; Schneider and Searles 1991),
Texas (Taylor 1960; Wynne 2009).

South America: Brazil (Taylor 1930, 1960; Joly 1965), Colombia (Taylor 1960), Uruguay (Coll and
Oliveira 1999), Venezuela (Taylor 1960; Ganesan 1990).

Korea: GW (Wonsan) (Lee and Kang 2002).

REMARKS: Chondria atropurpurea in Korea was first reported by Noda (1966), but was not collected
in this study. This species seems to be characterized by having distinct terete main axes, acute
apices of branches and thallus turning blackish when dried (Taylor 1960; Schneider and Searles 1991).

26. Chondria chejuensis Y. Lee in Lee and Yoon 1996: 111, figs. 2-4
(Figs. 117-119).

Je-ju-gae-seo-sil (A 5=71 4] 4)

Thalli up to 2-5 cm high, forming erect tufts, purplish brown in color, somewhat fleshy in texture,
adhering closely to paper; main axes terete, distinct, obtuse or depressed in apical parts, 0.3-0.6
mm diam.; branching irregular; holdfast discoid; ramuli turbinate to clavate, constricted at basal
parts, 0.1-3 mm long, 0.1-0.3 mm wide, obtuse or depressed in apical parts; epidermal cells oval
to polygonal, with secondary pit connection between adjacent cells in surface view; axial cell
cylindrical, percurrent from base to apex of branchlets, 50-80 um diam., with five pericentral cells;
pericentral cell ellipsoid, 40-80 um diam., 80-100 um long. Reproductive plants were not found
in this study.

Type: LYP-1298 deposited in Herbarium of the Department of Biology, Jeju University.
TyPE LOCALITY: Haengwon, Jeju Island, Korea.

HABITAT: On rock in lower tidal zone.

DISTRIBUTION: Asia: Korea (Lee and Kang 2002).

Korea: JJ (Haengwon).

SPECIMEN EXAMINED: N090821701 (Haengwon: 21.viii.2009).
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Fig. 117. Chondria chejuensis. A. Herbarium specimen of vegetative plant from Haengwon
(N090821701); B. Habit of vegetative plant preserved in formalin-seawater; C. Details of vegetative
branches with many ramuli.

REMARKS: Lee and Yoon (1996) first described this species from Jeju, Korea. They commented that
this species is somewhat related to Chondria curdieana (Harvey ex J. Agardh) De Toni. However, it
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Fig. 118. Chondria chejuensis. A.Ramuli with constriction at basal part; B. Discoid holdfast (arrow-
head); C. Axial cell (arrow) with five pericentral cells (arrowheads) in transverse section of branch-
es; D. Successive axial cells (arrowheads); E. Oval to polygonal epidermal cells with secondary pit
connection (arrowheads) between adjacent cells in surface view of branchlets; F. Sterile tricho-
blasts.

seems that the two species differ from each other in thallus size, sterile cell row at margin of sper-
matangial pates and size of tetrasporangia. Unlike C. curdieana, C. chejuensis has spermatangial
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plates of single marginal cell row rather than 2 (-3) T % % %0
cell rows, and its thallus and tetrasporangia are also
small in size (Lee and Yoon 1996; Gordon-Mills and
Womersley 1987). According to Lee and Yoon (1996),
in cell wall thickenings, tetrasporangial size and mar-
ginal sterile cell row of a spermatangial plate, C. che-
juensis is also similar to C. succulenta (J. Agardh) Fal-
kenberg. However, C. succulenta differs from C. cheju-
ensis in having a quite depressed to rounded apex of
branches and a spur at base of cystocarps (Lee and
Yoon 1996; Gordon-Mills and Womersley 1987).

Even though no reproductive plants of C. chejuensis
were collected in this study, it is readily identified by
the small thallus less then 5 cm.

East Sea
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27. Chondria crassicaulis Harvey 18509:
329 (Figs. 120-123).

Gae-seo-sil (7] 4] 4)) [ TR i sea

34

Kang 1968, p. 326. pl. 70. fig. 270. Masuda et al. 1995, 124 125 128" 150
p. 193. fig. 2. Lee and Yoon 1996, p. 116. figs. 5-7.
Yoshida 1998, p. 1014. pl. 3-104. Lee and Kang Fig. 119. Distribution of Chondria cheju-
2002, p. 297. ensis.

Thalli up to 5-25 cm high, forming erect tufts, usual-

ly reddish brown or dark purplish red but turning blackish on drying in color, cartilaginous or
fleshy in texture, adhering closely to paper; main axes terete or compressed especially in lower
part, percurrent, issuing often branches in groups at nodes, 2-5 mm diam.; branching alternate or
sometimes irregular; holdfast discoid or massive; ramuli clavate, 1-10 mm long, 0.5-2 mm wide,
obtuse or depressed in apical parts; epidermal cells oval to polygonal, with secondary pit connec-
tion between adjacent cells in surface view; lenticular thickenings present in wall of medullary and
pericentral cells; axial cell cylindrical, percurrent from base to apex of branchlets, gradually be-
coming elongate vertically toward basal part, 50-70 um diam., with five pericentral cells;
pericentral cell ellipsoid, 70-90 um diam.; some gemmae born on apices of ramuli; tetrasporangia
developed from pericentral cells near stichidium apex, spherical, with tetrahedral division, 120-200
um diam. Male and female plants were not found in this study.

LecrorypE: TDC deposited in Herbarium of the School of Botany, Trinity College, Dublin, Ireland
(Yoshida 1998, p. 1014).

SYNTYPE LOCALITIES: Simoda and Hakodate, Japan.

HABITAT: On rock near lower intertidal zone.

DISTRIBUTION: Excerpted from the species distribution in AlgaeBase (Guiry and Guiry 2010).

Asia: China (Tseng 1984), Japan (Yoshida et al. 1990; Yoshida 1998), Korea (Lee and Kang 2002; Lee
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B

Fig. 120. Chondria crassicaulis. A. Herbarium specimen of vegetative plant from Ilgwang, Korea
(N090220130); B. Habit of vegetative plant preserved in formalin-seawater.

2008).
South-east Asia: Philippines (Silva et al. 1987).
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Fig. 121. Chondria crassicaulis. A. Vegetative branches with many ramuli; B. Details of branchlets
with trichoblasts on apex; C. Oval to polygonal epidermal cells with secondary pit connection
(arrowheads) between adjacent cells in surface view of branchlets; D. Successive axial cells (arrow)
with pericentral cells (arrowhead); E. Gemmae on apical part of branchlet; F. Axial cell (arrow)
with five pericentral cells(arrowheads) in transverse section of branches (Note lenticular thicken-
ing in pericentral cell walls); G. Elongated axial cells (arrow) with pericentral cells (arrowhead).
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C

Fig. 122. Chondria crassicaulis. A. Habit of tetrasporangial plant; B. Axial cell(arrow) with some
testrasporangial pericentral cells (arrowheads); C. Stichidia with many tetrasporangia; D. Tetras-
porangial pericentral cells (arrowheads) derived from axial cell (arrow); E. Axial cell row (arrow-
head) in stichidium with tetrasporangia.

Korea: All provinces.

SPECIMENS EXAMINED: N070203101 (Jindo: 3.ii.2007), N070304102 (Dongbaekseom: 4.iii.2007),
N070306103 (Gijang: 6.iii.2007), N070403104 (Gongseokhang: 3.iv.2007), N070828105 (Gujwa, Jejudo:
28.viii.2007), N080103106, 080103108 (Cheongha, Pohang: 3.1.2008), N080103107 (Pyeonghae: 3.i.2008),
N080104109 (Yeonghae: 4.i.2008), N080130110 (Wondeok: 30.i.2008), N080211111 (Ayajin: 11.ii.2008),
N080212112 (Samcheok: 12.ii.2008), N080825113 (Gyeongjeong, Yeongdeok: 25.viii.2008), N080826114
(Guryongpo: 26.viii.2008), N080826115 (Chuksan, Yeongdeok: 26.viii.2008), N081001116-081001120
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(Cheongsapo: 1.x.2008), N090111121 (Sindeok, Yeosu: E %6 128 130
11.i.2009), N090111122 (Toseong, Goseong;: 11.i.2009),
N090112123 (Jangmok: 12.i.2009), N090112124 (Irun,
Geoje: 12.1.2009), N090112125 (Sindeok, Yeosu: 12.i.
2009), N090113126 (Irun, Geoje: 13.1.2009), N090113127
(Mijo, Namhae: 13.1.2009), N090113128 (Seocheon:
13.1.2009), N090211129 (Ayajin: 11.ii.2009), N090220130
(Ilgwang: 20.ii.2009), N090723131 (Hammok, Geoje:
23.vii.2009), N090819132 (Udo: 19.viii.2009), N0909
11133 (Hachujado: 11.ix.2009)

REMARKS: This species, which is common in the
coast of Korea, was first described by Harvey (1859).
As reported in his original description, Chondria cra-
ssicaulis is characterized by thick and fleshy erect axes,
issuing branches solitarily or in groups at node, an ob-
tuse apex of branch and the strong constriction at the
base of branches. Particularly, it is distinct from other
Chondria species by a combination of features, com-
planate, fleshy fronds and production of many gem-
mae in apical portion of ramuli. Our specimens for I ¢

this study accord well with Harvey’s (1859) original K T®  souh Sea
description.
12 128 130°E
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Fig. 123. Distribution of Chondria crassi-
caulis.

28. Chondria dasyphylla (Woodward) C. Agardh 1822: 350 (Figs. 124-127).

Gak-si-gae-seo-sil (ZFA] 7] 4] A1)
Gordon-Mills 1987, p. 246. Maggs and Hommersand 1993, p. 390.

BAsIONYM: Fucus dasyphyllus Woodward 1794, p. 239
SYNONYMS: Laurencia dasyphylla (Woodward) Greville 1830, p. 112. Chondriopsis dasyphyllus
(Woodward) J. Agardh 1863, p. 809. Alsidium dasyphyllum P.L. Crouan et H.M. Crouan 1865.

Thalli up to 5-15 high, forming erect tufts, usually purplish red or pale green in color, cartilagin-
ous in texture, adhering well to paper; main axes terete, percurrent, pellucid, with irregularly
alternate branches, 1-2 mm diam.; holdfast discoid, with several erect axes; ramuli clavate or
turbinate, constricted at base, 1-10 mm long, 200-500 um wide, obtuse or depressed in apex; epider-
mal cells oblong to polygonal, with secondary pit connection between adjacent cells; cell wall
thickenings present in wall of medullary and pericentral cells; axial cells cylindrical, 20-50 um
diam., with five pericentral cells; pericentral cells ellipsoid or globular, 80-130 um diam.; cystocarps
urn-shape, arranged irregularly on branches, 200-500 um long, 100-300 um wide; stichidia fusiform,
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Fig. 124. Chondria dasyphylla. A. Herbarium specimen of vegetative plant from Ganggu, Korea
(N080104301); B, C. Habit of vegetative (B) and female (C) plants preserved in formalin-seawater.

0.2-0.3 mm diam.; tetrasporangia derived from fertile pericentral cell, with tetrahedral division
near apex of stichidia, globular, 100-150 um diam. Male plants were not found in this study.

NEeOTYPE: BM-K.
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Fig. 125. Chondria dasyphylla. A. Series of axial cells (arrow) issuing pericentral cells (arrowheads);
B. Discoid holdfast (arrowhead) with erect axes; C, D. Transverse section of main axis (C) and branch
(D). Note axial cell (arrow) with five pericentral cells (arrowheads); E. Oblong to polygonal epider-
mal cells with secondary pit connection (arrowheads) between adjacent cells; F. Axial cells (arrow-

heads) in a row.

LECTOTYPE LOCALITY: Yarmouth, Norfolk, England (Silva et al. 1996: 481).
SYNTYPE LOCALITIES: Cromer and Yarmouth, Norfolk, England (South and Skelton 2003).
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Fig. 126. Chondria dasyphylla. A. Cell wall thickenings in medullary and pericentral cells; B,
Trichoblasts on apex of branch; C, D. Details of stichidia with tetrasporangia; E. Female branches
with cystocarps (arrowheads); F. Details of cystocarp without spur (arrowhead).

HABITAT: On rock near lower intertidal to subtidal zone.

DISTRIBUTION: Excerpted in total from the species distribution in AlgaeBase (Guiry and Guiry
2010).

Africa: Algeria (Gémez Garreta et al. 2001), Egypt (Aleem 1993; Gémez Garreta et al. 2001),
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Eritrea (Ateweberhan and Prud’homme van Reine e % T e
2005), Kenya (Silva et al. 1996), Libya (Gémez Garreta
et al. 2001), Madagascar (Silva et al. 1996), Mauritania
(Price et al. 1986; John et al. 2004), Mauritius (Borge-
sen 1945; Silva et al. 1996), Morocco (Dangeard 1949;
Gomez Garreta et al. 2001), Senegal (Price et al. 1986;
John et al. 2004), Somalia (Silva et al. 1996), South Afri-
ca (Silva et al. 1996), Tanzania (Silva et al. 1996; Olivei-
ra et al. 2005), Tunisia (Mefiez and Mathieson 1981;
Ben Maiz et al. 1987; Gémez Garreta et al. 2001).

Asia: Japan (Yoshida et al. 1990; Yoshida 1998), Russia
(Perestenko 1994).

Atlantic Islands: Azores (Tittley and Neto 1994; Neto
1994), Bermuda (Taylor 1960), Canary Islands (Gil-Ro-
driguez and Afonso-Carrillo 1980; Price et al. 1986;
Guadalupe et al. 1995; Haroun et al. 2002; Gil-Rodri- Yellow Sea "1
guez et al. 2003; John et al. 2004), Madeira (Levring B
1974; Neto et al. 2001; John et al. 2004).

East Sea

s .
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Australia and New Zealand: Queensland (Lewis

1984). .. e 7
Caribbean Islands: Bahamas (Taylor 1960), Barbados R ocﬁ;m South Sea

(Taylor 1960), Caribbean (Littler and Littler 2000), @

Cuba (Sudrez 2005), Hispaniola (Taylor 1960), Jamaica — ~ — —

(Taylor 1960), Lesser Antilles (Taylor 1960), Martini-
que (Rodriguez-Prieto et al. 1999), Puerto Rico (Tay-
lor 1960), Virgin Islands (Taylor 1960).

Europe: Adriatic (Giaccone 1978; Munda 1979; G6-
mez Garreta et al. 2001), Black Sea (Gémez Garreta et al. 2001), Britain (Newton 1931; Maggs and
Hommersand 1993, Hardy and Guiry 2003), Corsica (Boudouresque and Perret 1977; Coppejans
1979), France (Feldmann 1954; Augier et al. 1971; Coppejans 1972; Ben Maiz et al. 1988; Coppejans
1995; Verlaque 2001; Gémez Garreta et al. 2001; Dizerbo and Herpe 2007; Loiseaux-de Goér and
Noailles 2008), Greece (Gerloff and Geissler 1974; Dimitrova-Konaklieva 1981; Diapoulis et al.
1986; Athanasiadis 1987, Gémez Garreta et al. 2001; Tsirika and Haritonidis 2005), Helgoland
(Bartsch and Kuhlenkamp 2000), Ireland (Cotton 1912; Parkes and Scannell 1969; Norton 1970;
Cullinane 1971; Guiry 1978; De Valéra et al. 1979; Maggs 1983; Whelan and Cullinane 1985; Maggs
and Hommersand 1993; Morton 1994, 2003). Isla de Albordn (Conde and Flores Moya 2000), Italy
(Giaccone 1969; Feoli and Bressan 1972; Cinelli et al. 1976; Cecere et al. 1996; Furnari et al. 1999,
2003; Gomez Garreta et al. 2001; Rindi et al. 2002; Serio et al. 2006), Malta (Cormaci et al. 1997),
Netherlands (Stegenga and Mol 1983; Stegenga et al. 2007), Norway (Rueness 1997), Portugal (Ardré
1970; Aratjo et al. 2005; Aratjo et al. 2009), Sardinia (Gémez Garreta et al. 2001; Furnari et al. 2003),
Scandinavia (Athanasiadis 1996), Spain (Miranda 1931; Ballesteros 1981; Ballesteros and Romero
1982; Ferndndez et al. 1983; Gallardo et al. 1985; Rodriguez Prieto and Polo Alberti 1988; Soto and
Conde 1989; Granja et al. 1992; Barbara and Cremades 1996; Conde et al. 1996; Veiga et al. 1998;
Gomez Garreta et al. 2001; Valenzuela Miranda 2002; Sanchez et al. 2003; Gorostiaga et al. 2004;
Bédrbara et al. 2005), Sweden (Kylin 1944), Turkey (Europe) (Gémez Garreta et al. 2001; Taskin et al.
2008).

Fig. 127. Distribution of Chondria dasy-
phylla.
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Indian Ocean Islands: Aldabra Islands (Silva et al. 1996), Laccadive Islands (Silva et al. 1996),
Maldives (Silva et al. 1996), Seychelles (Silva et al. 1996).

North America: California (Stewart 1991), Florida (Taylor 1960; Littler et al. 2008), Gulf of Califor-
nia (Dawson 1944), North Carolina (Taylor 1960; Kapraun and Dunwoody 2002; Fujii et al. 2006),
Texas (Wynne 2009), Virginia (Humm 1979).

Pacific Islands: Fiji (N"Yeurt et al. 1996; South and Skelton 2003), French Polynesia (Payri et al. 2000).

South-east Asia: Indonesia (Verheij and Prud’homme van Reine 1993), Philippines (Silva et al. 1987).

South-west Asia: Bahrain (Silva et al. 1996), India (Silva et al. 1996; Sahoo et al. 2001), Iran (Silva
et al. 1996; Sohrabipour and Rabii 1999), Israel (Hoffman 2004; Einav 2007), Kuwait (Silva et al. 1996),
Levant states (Gomez Garreta et al. 2001), Pakistan (Silva et al. 1996), Qatar (Silva et al. 1996), Saudi
Arabia (Silva et al. 1996), Sri Lanka (Silva et al. 1996), Turkey (Asia) (Taskin et al. 2008), Yemen (Silva
et al. 1996).

South America: Brazil (Joly 1965), Chile (Santelices 1989; Ramirez and Santelices 1991), Uruguay
(Taylor 1960), Venezuela (Ganesan 1990).

(as Fucus dasyphyllus Woodward)

Europe: Ireland (Tighe 1803).

(as Laurencia dasyphylla(Woodward) Greville)

Europe: Ireland (Sanders 1860).

Korea: GW (Gangreung, Donghori, Jumunjin, Jukdo), CN (Woldo, Padori, Muchangpo, Mohang-
ri), JB (Eocheongdo, Chaeseokgang, Sangnok), JN (Yeosu, Heuksando, Odongdo, Eomnamuseom,
Seosang, Cheongdeungdo, Nulokdo, Budo, Hongdo, Damuldo, Sinsudo, Gwangyangman, Songido,
Anmado, Geomundo, Yeonggwang), GB (Ganggu, Guryongpo, Pohang, Jukbyeon, Ulreungdo,
Dokdo, Yeongilman, Uljin, Wolseong, Tonggumi, Gampo, Igari), GN (Sinsido, Busan, Namhaedo,
Dongbaekseom, Samcheonpo, Daedo, Gori, Hasori, Daeseongri, Mokdo), JJ (Jeju, Sangchujado)
(Lee and Kang 2002).

SPECIMENS EXAMINED: N080104301 (Ganggu: 4.i. 2008), N090806302 (Guryongpo: 06.viii.2009).

ReEMARKS: This species is widely distributed in tropical and temperate regions including Korea
(Schneider and Searles 1991; Lee and Kang 2002). Chondria pellucida Y. Lee in Lee and Yoon (1996),
which is described from Jejudo, Korea, is very similar to C. dasyphylla. According to him, this entity
from Jejudo had been previously misidentified as C. dasyphylla. However there are some clear
differences between the two species. In C. dasyphylla, a spur is not observed at the base of
cystocarp, whereas it is found in C. pellucida (Lee and Yoon 1996). Both species are also dis-
tinguished from each other by stichidial feature. Chondria dasyphylla has stichidia with an obtuse
apex, while stichidia have an acute apex in C. pellucida (Lee and Yoon 1996).

29. Chondria expansa Okamura 1927: 162, f. 9-17. pl. CCXLIII
(Figs. 128-130).

Deom-bul-gae-seo-sil (&= 7] 4] 4])
Yoshida 1998, p. 1016. pl. 3-105. Lee and Yoon 1996, p. 121. pls. 8, 9. Lee 2008, p. 291.

Thalli up to 5-10 cm high, epiphytic or epilithic, reddish brown in color, filamentous, adhering
well to paper; main axes indistinct, terete or compressed, flexuous, 100-300 um broad, with many
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300um
-

Fig. 128. Chondria expansa. A. Herbarium specimen of vegetative plant from Hachujado
(N090911501); B. Details of main branches; C. Branch with many haptera (arrowheads).
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Fig. 129. Chondria expansa. A.Ramulus with acute apex; B. Axial cell (arrow) with five pericentral
cells (arrowheads) in transverse section of main axis; C. Oval to longish epidermal cells with
secondary pit connection (arrowheads) between adjacent cells in surface view of branchlets; D.
Axial (arrow) and pericentral cell (arrowhead) in longitudinal section of branchlets; E. Lenticular
thickenings in medullary cells; F. Branchlet apex.
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haptera; ramuli linear, fusiform, with acute apices, e % T e
200-350 ym diam., 0.5-3 mm long; epidermal cells
oval to longish, with secondary pit connection bet-
ween adjacent cells, 10-30 um long, 5-15 um wide;
lenticular thickenings present in wall of medullary
and pericentral cells; axial cells cylindrical, with five
pericentral cells, 30-40 um diam.; pericentral cells
ellipsoid, half the axial cell in length, 25-35 um diam.
Reproductive plants were not found in this study.

East Sea

TyPe: SAP deposited in Herbarium of the Botany
Department, Graduate School and Faculty of Science,
Hokkaido University, Japan.

TYPE LOCALITY: Kashiwazima, Japan.

HABITAT: Epiphytic on other algae in intertidal zone. o b

DISTRIBUTION: Asia: Japan (Yoshida et al. 1990; Yoshi- Yellow Sea "1}
da 1998), Korea (Lee and Kang 2002; Lee 2008).

KoRreA: GB (Daebo, Pohang), GN (Dongbaekseom,
Busan), JN (Geomundo), JJ (Gosan, Marado, Beop-
hwan, Biyangdo, Seongsan, Sinchang, Aewol, Udo, A A%
Hachujado, Hwabuk) (Lee and Kang 2002). e - @ SouthSea
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SPECIMEN EXAMINED: N090911501 (Hachujado: 11.ix. m
2009) 124 128 128° 130°E

REMARKS: Okamura (1927) first described this spe-
cies from Japan based on the thallus morphology in-
cluding branching mode. As in his original descrip-
tion, the filiform branches, which are attached to each others and which are tapering gradually to
an acute apex, issue many haptera. This feature also was found in our specimens.

Chondria expansa is similar to C. intertexta in having filiform and intricate branches, but these
species are readily distinguished from each other. The former species shows acute apices, while
latter one has obtuse or depressed apices in branchlets.

Production of 5 pericentral cells in each axial segment is common in Chondria (Womersley 2003).
This feature, unlike Okamura’s report (1927) on 6-8 pericentral cell production, is found in C.
expansa. This anatomical trait was also reported by Lee and Yoon (1996). Probably Okamura (1927)
was mistaken in the anatomical examination, considering the character is stable and common in
the genus.

Fig. 130. Distribution of Chondria expan-
sa.

30. Chondria intertexta Silva 1972: 204 (Figs. 131-133).

Kko-in-gae-seo-sil (%217} 4] A))

Okamura 1912, p. 180. pl. XCIX. figs. 10-18. Lee and Yoon 1996, p. 124. fig. 10. Yoshida 1998, p.
1016. pl. 3-105. Lee and Kang 2002, p. 300.
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Fig. 131. Chondria intertexta. A. Herbarium specimen of vegetative plant from Nambu, Korea
(N090723201); B. Vegetative plant preserved in formalin-seawater.

SYNONYM: Chondria intricata Okamura 1912, p. 180. pl. XCIX. figs. 10-18.

Thalli up to 5-10 cm high, intricate, light flesh red or pale green in color, subcartilaginous to soft
in texture, adhering well to paper; main axes terete, filiform, indistinct, flexuous, solitarily and
irregularly branched, 0.5-1 mm diam.; branches more or less constricted at base or not, 0.2-0.8 mm
diam.; ramuli rare, clavate or turbinate, with obtuse or decompressed apices, 0.1-1.5 mm long, 50~
150 um wide; epidermal cells oval to longish, elongated vertically at base of ramuli, 30-300 um long,
15-30 um wide, with secondary pit connection between adjacent cells; axial cells cylindrical,
percurrent from base to apex, 50-80 um long, 20-40 um wide, with five pericentral cells; pericentral
cells cubiform, equal in length to axial cell, 70-80 um long, 80-100 um wide, with several subperi-
central cells. Reproductive plants were not found in this study.

TyPE: SAP deposited in Herbarium of the Graduate School and Faculty of Science, Hokkaido
University, Japan.

TYPE LOCALITY: Abura-tsubo and Enoshima (Prov. Sagami), Japan.

HABITAT: On rock near upper intertidal zone.

DISTRIBUTION: Excerpted from the species distribution in AlgaeBase (Guiry and Guiry 2010).

Asia: Japan (Yoshida et al. 1990; Yoshida 1998), Korea (Lee and Kang 2002).

(as Chondria intricata Okamura)

Pacific Islands: Solomon Islands (Womersley and Bailey 1970).

Korea: GB (Yeongilman), GN (Gori, Bijindo, Geojedo, Nambu), JJ (Gapado, Biyangdo, Marado,
Seongsan, Gosan, Hwabuk, Bupwhan) (Lee and Kang 2002).
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Fig. 132. Chondria intertexta. A. Details of vegetative branches; B. Axial cells (arrowheads) in
longitudinal section of branchlets; C. Axial cell (arrow) with five pericentral cells (arrowheads) in
transverse section of main axis; D. Cuboidal pericentral cells (arrowheads) equal to axial cell in
length; E. Oval to longish epidermal cells with secondary pit connection (arrowheads) between
adjacent cells; F. Development of young ramulus with a apical growing cell (arrowhead).
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SPECIMEN EXAMINED: N090723201 (Nambu, Geoje:
23.vii.2009)

REMARKS: This species was first described as Chond-
ria intricata by Okamura (1912) from Abura-tsubo and
Enoshima, Japan. However, Silva (1972) suggested the
name C. intertexta for the name C. intricata given by
Okamura, because C. intricata (basionym of Laurencia
intricata Lamouroux) had been preempted by Kiitzing
(1849).

As described by Okamura (1912), C. intertexta is cha-
racterized by loosely intricated and coalesced filiform
thalli in habit. Cuboidal pericentral cells are also found
in this species as in C. pellucida. However, C. pellucida
is readily distinguished from C. intertexta by percur-
rent major axes and pellucid texture. According to
Lee and Yoon (1996), radial spine-like structures in
pericentral cells are found in C. intertexta from Mara-
do, Korea. These structures, which may be associated
with cell wall thickening, were not observed in our
specimens for this study. Except for this, most of diag-
nostic features of C. intertexta accord well with those
reported by Okamura (1912) and Lee and Yoon (1996).

The Korean name for C. intertexta, ‘Kko-in-gae-seo-
sil’, was first adopted by Lee and Kang (1986). Thus,
‘Eong-kin-gae-seo-sil’ reported by Lee and Yoon (1996)
is rejected as a later synonym.

31. Chondria lanceolata Harvey 1855: 539.

Jan-ga-si-gae-seo-sil (R-7}A] 7 4] A1)

124°E 126 128 130

East Sea
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124° 12’ 128° 130°E

Fig. 133. Distribution of Chondria inter-
texta.

Harvey 1862, p. 239. Setchell and Gardner 1924, p. 767. Gordon-Mills and Womersley 1987, p. 544.

Lee and Yoon 1996, p. 126. figs. 11, 12.

SYNONYM: Chondriopsis lanceolata (Harvey) J. Agardh 1892, p. 157.

Typre: TDC.

TYPE LOCALITY: Island of Rottnest, Western Australia.

HABITAT: On other algae (Sargassum sp.) near subtidal zone in Korea (Lee and Yoon 1996).
DISTRIBUTION: Excerpted from the species distribution in AlgaeBase (Guiry and Guiry 2010).

Asia: Korea (Lee and Kang 2002).

Australia and New Zealand: South Australia (Womersley 2003), Western Australia (Huisman and

Walker 1990; Womersley 2003).
KoreA: JJ (Hachujado) (Lee and Yoon 1996).

ReMARKS: This species in Korea was first recorded by Lee and Yoon (1996), but was not collected
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in this study. According to Lee and Yoon (1996), Chondria lanceolata is characterized by the com-
pressed, flexuous and filamentous form of a main axis, issuing haptera mostly near the base of a
branch or a ramulus, spreading fusiform ramuli, and longish clavate pericentral cells as long as the
axial cells.

32. Chondpria lancifolia Okamura 1934, p. 43-45.

Nab-jag-gae-seo-sil (‘g2 7 4 4l)

Tseng 1945, p. 160. pl. IL. figs. 5-7. Dawson 1961, p. 423. Noda 1987, p. 428. Lee and Yoon 1996, p.
129. figs. 13-15.

Type: SAP deposited in Herbarium of the Botany Department, Graduate School and Faculty of
Science, Hokkaido University, Japan.

TYPE LOCALITY: Oshima, Japan.

HABITAT: On other algae (Sargassum sagamianum) near lower tidal zone in Korea (Lee and Yoon
1996).

DISTRIBUTION: Excerpted from the species distribution in AlgaeBase (Guiry and Guiry 2010).

Asia: Japan (Yoshida et al. 1990; Yoshida 1998), Korea (Lee and Kang 2002).

Australia and New Zealand: Queensland (Lewis 1984).

Korea: JN (Hoenggando, Geomundo), J] (Hachujado, Hansu, Marado) (Lee and Kang 2002).

REMARKS: Previously, the occurrence of Chondria lancifolia was reported in Korea (Lee et al. 1986;
Go 1990; Lee and Yoon 1996). But this species was not collected in this study. According to Lee
and Yoon (1996), C. lancifolia is characterized by flat thallus of ribbon-form, stolons, branches issuing
on margins and surface, and spine like ramuli bearing reproductive structures.

33. Chondria littoralis Harvey 1853: 22 (Figs. 134-136).

Keun-gae-seo-sil nom. nov. (7] 4] 4])
Howe 1920, p. 567. Hoyt 1920. Taylor 1960, p. 612. Littler et al. 1989, p. 156.
SYNONYMSs: Chondriopsis littoralis . Agardh 1863, p. 795. Carpocaulon littorale Kuntze 1898, p. 399.

Thalli up to 5-30 cm high, epiphytic or epilithic, forming erect tufts, pale to deep red in color,
cartilaginous in texture, adhering well to paper; main axes terete, percurrent, with irregularly
alternate branches, 0.4-0.6 mm diam.; branches remarkably slender than main axis; holdfast discoid;
ramuli linear to clavate, constricted at base, 0.1-0.3 mm diam., obtuse or depressed in apex; epider-
mal cells round to oval, 5-15 um wide, 5-15 um long, with secondary pit connection between
adjacent cells; axial cells cylindrical, 200-300 um diam., with five pericentral cells; pericentral cells
ellipsoid or globular, 80-130 um diam. Reproductive plants were not found in this study.

TYPE: ?.
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1cm 2cm

C D

Fig. 134. Chondria littoralis. A. Herbarium specimen of vegetative plant from Geoje, Korea
(N091203801); B. Vegetative plant preserved in formalin seawater; C. Details of main branches; D.
Main axis with discoid holdfast.
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Fig. 135. Chondria littoralis. A. Axial cells (arrowheads) in a row in branches; B. Axial cell (arrow)
with five pericentral cells (arrowheads) in transverse section of main axis; C. Round to oval
epidermal cells with secondary pit connection (arrowheads) between adjacent cells in surface view
of branchlet; D. Prominent trichoblasts at branchlet apex.

TYPE LOCALITY: Key West, Florida Keys, Florida, U.S.A.

HABITAT: On rock near lower intertidal zone or epiphytic on seagrass (Zostera sp.).

DISTRIBUTION: Excerpted from the species distribution in AlgaeBase (Guiry and Guiry 2010).

Atlantic Islands: Bermuda (Taylor 1960; Schneider and Searles 1991).

Caribbean Islands: Bahamas (Taylor 1960), Caicos Islands (Taylor 1960), Caribbean (Littler and
Littler 2000), Cuba (Taylor 1960; Sudrez 2005), Hispaniola (Taylor 1960), Lesser Antilles (Taylor 1960,
1969), Virgin Islands (Taylor 1960).

North America: Florida (Taylor 1960; Schneider and Searles 1991; Littler et al. 2008), Georgia
(Schneider and Searles 1991), Mexico (Taylor 1960), North Carolina (Taylor 1960; Schneider and
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Searles 1991; Kapraun and Dunwoody 2002), Texas e 2% 23 %
(Wynne 2009).

South America: Colombia (Taylor 1960), Venezuela
(Ganesan 1990).

Korea: GN (Geoje).

SPECIMEN EXAMINED: N091203801 (Geoje: 3.xii.2009).

ReMARKS: This species, which is characterized by
several morphological characters including large thal-
lus size about 30cm long and becoming upwardly
narrow with irregular branching, was first described
by Harvey (1852). According to Harvey (1852), a simi-
lar species Chondria tenuissima (Goodenough et Wood- |
ward) C. Agardh is distinguished from C. littoralis by
much larger, coarser and less regular branching. In
external view, C. littoralis is also similar to C. pellucida,
but the latter species differs from the former in hav- |«
ing the thallus covered with many ramuli and a pellu-
cid texture.

In general, C. littoralis is readily distinguished from
other Chondria species by large thallus size and re-  [*" ik
markably slender branches than main axes (Harvey ' C}
1852; Taylor 1960; Littler et al. 1989). The prominent - 428 - -
trichoblasts at branchlet apex (Taylor 1960; Littler et
al. 1989) were also found in Korean plants of C. litto- ~ Fig. 136. Distribution of Chondria littora-
ralis. This feature also seems to be distinct for C. litto-  lis.
ralis.

Taylor (1960) reported that C. littoralis grows on
rocks in shallow, sheltered water a depth of 9 m. However, we found that Korean plants of this
species are epilithic or epiphytic on seagrass (Zostera sp.). This is the first record of C. littoralis in
Korea.

East Sea

384

364

344

34. Chondria mageshimensis Tanaka et K. Nozawa in Tanaka 1965: 65
(Figs. 137-139).

Ya-win-gae-seo-sil nom. nov. (oF1 7 4] A1)
Yoshida 1998, p. 1017. pl. 3-105.

Thalli up to 5-15 cm high, almost complanate except for base, epiphytic on other algae, purplish
red or pale orange in color, somewhat fleshy in texture, adhering well to paper; holdfast lumpish,
sprouting several erect axes, 1-2 mm diam.; main axes compressed, linear and slender, 0.4-0.6 cm
broad, 0.2-0.3 cm thick, with solitary branches; branches obtuse or attenuate in apex; ramuli clavate,
slightly subcompressed, 0.5-2.0 mm long, 0.2-0.5 mm wide, attenuate, constricted at base; epider-
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Fig. 137. Chondria mageshimensis. A. Herbarium specimen of vegetative plant from Geojedo
(N090723401); B. Epiphytic vegetative plant (arrowhead) on Sargassum fusiforme (arrow); C. Vege-
tative plant; D. Details of main branches.

mal cells oval to longish, with secondary pit connection between adjacent cells, 10-30 um long,
10-15 um wide; axial cells cylindrical, 10-15 um diam., percurrent from base to apex, with five
pericentral cells; pericentral cells spherical or ellipsoid, more short than axial cell in length, 15-25
um diam. Reproductive plants were not found in this study.

TypE: SAP 052171 deposited in Herbarium of the Graduate School and Faculty of Science, Hokkai-
do University, Japan (Yoshida 1998, p. 1017).

TYPE LOCALITY: Mageshima, Tanegashima, Japan.

HasITAT: Epiphytic on other algae in intertidal zone.

DISTRIBUTION: Asia: Japan (Yoshida et al. 1990; Yoshida 1998).

Korea: GN (Hammok).

SPECIMEN EXAMINED: N090723401 (Hammok, Geoje: 23.vii.2009).

REMARKS: This species is originally described from Japan by Tanaka and K.Nozawa in Tanaka
(1965). As reported in the original description, Chondria mageshimensis is characterized by slender,
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Fig. 138. Chondria mageshimensis. A. Holdfast with many erect axes; B. Axial cell (arrow) with five
pericentral cells (arrowheads) in transverse section of main axes; C. Oval to longish epidermal cells
with secondary pit connection (arrowheads) between adjacent cells in surface view of branchlets;
D. Epidermal and medullary cells in longitudinal section of branchlets; E, F. Longitudinal section
of branchlets, showing axial cells in a row (arrowhead) and pericentral cells (arrows); G. Tricho-
blasts at branchlet apex.
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flattened or complanated frond except for base toge-
ther with attenuate ramuli. Our specimens fit well
with the original description. Occurrence of C. mage-
shimensis in Korea is first reported in this study.

35. Chondria pellucida Y. Lee in Lee and
Yoon 1996, p. 133 (Figs. 140-142).

Mal-geun-gae-seo-sil (91271 4] 4)
Lee and Kang 2002, p. 301. Lee 2008, p. 292.

Thalli up to 2-15 cm high, epilithic or epiphytic, red-
dish brown to yellow-brown in color, adhering well to
paper; main axes terete, distinct, issuing radial to
irregular branches, 0.5-1 mm broad; branches con-
stricted in basal parts, obtuse or depressed in apical
parts; holdfast discoid; secondary branches fusiform,
200-400 um diam.; epidermal cells polygonal or oval
to longish, with secondary pit connection between
adjacent cells, 20-40 um long, 10-30 um wide; axial
cells cylindrical, 20-30 um diam., percurrent from

124°E 1%6° 128 130°

East Sea

384

Yellow Sea
.

26 361

b-aa'n . STRSER 34
' ghraledt
» PR L South Sea

124° 126" 128 130°E

Fig. 139. Distribution of Chondria mage-
shimensis.

icm imm

Fig. 140. Chondria pellucida. A. Herbarium specimen of vegetative plant from Yeongdeuk
(N080104601); B. Vegetative plant preserved in formalin seawater; C. Details of main branch.
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Fig. 141. Chondria pellucida. A. Recognizable axial cell row (arrows) with pericentral cells
(arrowheads); B. Axial cell (arrow) with five pericentral cells (arrowheads) in transverse section of
main axis; C. Polygonal or oval to longish epidermal cells with secondary pit connection (arrow-
heads) between adjacent cells in surface view of branchlets; D. Trichoblasts at branchlet apex.
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base to apex, with five pericentral cells; pericentral e 126 E3 1%
cells globular to ellipsoid, 50-60 um diam. Repro-
ductive plants were not found during this study.
Type: LYP-1181 deposited in Herbarium of the Na-
tional Institute of Biological Resources, Korea.
TYPE LOCALITY: Hansu, Jeju, Korea.
HABITAT: On rock near lower intertidal zone. .
DISTRIBUTION: Asia: Korea (Lee and Kang 2002; Lee TR
2008).
KoRreAa: GB (Yeongdeok), J] (Hansu, Haengwon, <
Seongsan) (Lee and Kang 2002). e =
SPECIMEN EXAMINED: N080104601 (Yeongdeok: 4.i. - B .
2008). N )
REMARKS: Previously, this species was identified as ' (7
Chondria dasyphylla (Woodward) C. Agardh in Korea  |s A P %]
(Lee and Yoon 1996). However, Lee and Yoon (1996) b Oy
erected the Korean entity as a new species C. pellucida ¥
based on the habitat and habit including some inter-
nal structures. According to their report, C. pellucida | .
is distinguished from C. dasyphylla by intertidal dis- &:.
tribution, thallus densely covered with branchlets, ab- 20 25" 12 e
sence of cell wall thickenings in medullary cells, acute
stichidial apex, small tetrasporangia and cystocarps ~ Fig. 142. Distribution of Chondria pellu-
with a spur at base. In our plants collected from cida.
Yeongdeok, the reticulate structure of fine filamentous
cells in the lower part of erect axis reported in the origi-
nal description was not found. However, our specimens seem to be referred to C. pellucida, as
considering other diagnostic feature, such as pellucid texture and branching mode.

Fao® Ty 7 7 40
3 Y
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36. Chondria stolonifera Okamura 1934: 43-45.

Gi-neun-jul-gi-gae-seo-sil (7] == 7] 7] A &)
Yoshida 1998, p. 1019.

TyPe: SAP deposited in Herbarium of the Botany Department, Graduate School and Faculty of
Science, Hokkaido University, Japan.

TYPE LOCALITY: Enoshima, Kamakura, Japan.

HABITAT: Subtidal zone (?) (Okamura 1934).

DISTRIBUTION: Asia: Japan (Yoshida et al. 1990; Yoshida 1998), Korea (Lee and Kang 2002).

KoRreA: GB (Dodong), JJ (Seongsan, Gosan, Hwabuk, Beopwhan, Chupodo, Gapado) (Lee and
Kang 2002).
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REMARKS: In Korea, this species was reported by several authors (Lee and Lee 1982; Lee et al.
1986; Lee and Go 1991; Lee and Yoon 1996; Kim et al. 1996), but was not collected during this study.
According to Okamura (1934) and Yoshida (1998), Chondria stolonifera is characterized by the thallus
spreading on all sides from the base, thallus membranaceous but rather leathery, with an attenuated
apex.
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Pinnatifida 10 sagamianum 168

vulgaris 10 Sphaerococcus obtusus 11
Polysiphonia 8 Symphyocladia 8

Polysiphonieae 8
Polyzonieae 8
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