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LAMINARIACEAE OF THE KURILE ISLANDS

BY

KINGO MIYABE anD MASA]JI NAGAI

The first contribution to our knowledge of the Kurile Laminariaceae was
made in 1840 by PosTELs and RuprecHT, who in “Illustrationes Algarum Oceani
Pacifici imprimis septentrionalis” described Alaria fistulosa Post. et RUPR.
growing in Kamtschatka and distributing from Saghalien to the Kuriles, Then,
in 1848, RUPRECHT established Arthrothamnus kurilensis Rupr., taking as the
type of the genus, from the Island of Urup of the Kuriles. In 1896, OKAMURA
described Laminaria gyrata Kyeum. (= Kjellmaniella gyrata MivaBe) in his
“On Laminaria of Japan”, with the range of distribution from the Islands of
Shikotan, Etorofu and Urup to Akkeshi in the Province of Kushiro. In 1902,
MivaBE, the senior author reported in his ‘“‘Laminariaceae of Hokkaido” the
following species from the Kuriles: Laminaria oclotensis M1YABE, L. diabolica
MivaBe (=L. longipedalis OxaMm., var. diabolica MIYABE), L. cichorioides MIYABE
(var. sachalinensis MivaBE=L. sachalinensis MiYABE), L. longissima MivABE, L.
Ruprechtii MiYABE (=L. platymeris DE LA PyL.), L. yesoensis MIYABE, Kjellm-
aniella gyrata NMIYABE, Arthrothamnus bifidus J. AG., Arth. kurilensis RUPR.,
Costaria Turneri GREV. (= C. costata SAUNDERS), Alaria fistulosa Posrt. et RUPR.,
A. corrugata MYABE (=A. macroptera YENDO), A. macrophylla Mivape (=A.
" macroptera YENDO) and Thalassiophyllum Clathrus Post. et Rupr. In this
and next year YENDO visited these islands (Etorofu in 1902, Shumushu in 1903)
and reported nine species and two forms in several papers published in from
1903 to 1919. They are as follows: Laminaria longipes Bory, L. dentigera
KjeLLMm., L. bullata KyELLM. f. subsimplex SETCH. et GARDN. (=L. subsimplex
Mivase et Nacar), L. bullata f. amplissima SercH. et GARDN., Cymathaere
triplicata J. Ac., Hedophyllum Bongardianum YENvO, Alaria angusta KJELLM.,

A. lanceolata KjeLLM. (=A. angusta KjeLM.), A. dolichorhachis KjELLM. and
A. macroptera YENDO. ‘

For four years from 1929, the junior author visited these islands and col-

lected the abundant materials of marine algae. Among these specimens, some
algae of special interest belonging to the Laminariaceae have been several times
reported by us until the present time. In this paper, we intend to enumerate
all the species of the Laminariaceae thus far known from the Kuriles. The
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authors wish to acknowledge their indebtedness for the fund granted by the
Imperial Academy for carrying out this research.

Laminariaceae REICHENE.

Laminaria Lavour. (in part)

Key to the species
A. Blade entire '
a.. Frond arising from creeping “rhizome” ... . . we e wee e we o T L. longipes
b. Frond without creeping “rhizome”
«. Mucilage lacunae absent from stipe
I. Blade very long and tenaceous ... e. e eee ees ean wee e 2. L. longissima
II. Blade shorter and coriaceouS .o wee wee oo eee see eee wee oo 30 L. coriacea
8. Mucilage lacunae present in both stipe and blade
I. Hapteres in whorls = .. .. wee wee wee wee oo see oo wee 4o L. sackalinensis
II. Hapteres mostly in longitudinal rows .
1. Blade very broad (about 40 cm.) and rounded at the base ... 5. Z. longipedaiis
2. Blade narrower (15-20 cm.) and cuneate at the base ... ... 6. Z. ochotensis
B. Blade split into a few or several segments - )
a. Blade simple and more or less split at the outer end
«. Blade split into a few linear lobes at the upper end ... ... .« .. ... 7. ZL. taeniata
8. Blade split into two or more broad segments, sometimes nearly to the base

vee see see see eee see aee ase see wee aee see ene ese aee wve 8. L. subsimplex
b. Blade palmate ' '

«. Holdfast composed of many branched hapteres
I. Stipe cylindrical to near the apex ... .. v c cer e el 9. L. dentigera
II. Stipe compressed upwards from }-14 of the distance from the base
che eee eee e aee ees see ene eee wee see see wee eee o MO0 L. platymeris
8. Holdfast scutate ... e oo ee eee eee wer wse eee een eee eee XL L. yezoensis

1. Laminaria longipes Bory

in Dict. Class,, IX, p. 189, 1826—]. Ag,, Sp. Alg. I, p. 133—Kiitz., Spec. Alg., p. 574—ARESCH.,
Obs. Phyc. IV, p. 15—KJELLM., Beringhafv. Algfl.,, p. 43—SETrcH., Alg. Pribilof Isl, p. 591, pl. 95;
Kelps U. S. & Alaska, p. 150—SETCH. & GARDN., Alg. N. W. Amer., p. 260; Mar. Alg. Pacific Coast
N. Amer. IIT, p. 507—YENDO, Notes Alg. new to Jap. I, p. 125; Kaisan Shokubutsugaku, p. 295—
OxaM., Enum. Jap. Alg. 2nd Ed., p. 172—NacGaI, Seaweeds from the Kuriles, p. 43, pl. 1—MIVABE
& Nacal, Hedophyllum & Laminaria from N. Kuriles, p. 196.

Laninaria sacharina, f. angustifolia Post. et RUpr., 11l. Alg., p. 10, Tab. 11, 1840.

Lessonia repens RUPR., Tange des Och. Meer., p. 350, 1851.

Laminaria Ruprechtiana LE Jolls, Examen, p. 71, 1855.

Arthrothamnus ? longiges J. AG., De Lamin., p. 26, 1667—DE Toni, Syll. Alg. III, p. 370.

Jap. NAME. Hime-kombu.

Has. Shimushir: Broughton Bay (M. NaGal, 1930). Kefoi: Minami-ura
(M. Tarewak: & K. TARAHASHI, 1929). Paramushir: (Western Coast) Kaku-
mabetsu (NaGa1, 1930, 1932), Kurosaki (NAGal, 1932); (Northern Coast) Mura-
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kami-wan (Nacal, 1930); (Eastern Coast) Suribachi-wan (Nacar, 1932). Shx-
mushu : (Southern Coast) Kataoka-wan (Nacal, 1930), Nagasaki (Nacar, 1930);
(W. C.) Tenjin-iwa (NaGaL, 1932); (E. C.) Kosekigawa (NaGaI, 1932). Alaid:
Minami-ura (NAGaAI, 1930).

DisTtr. Saghalien, Bering Island, Aleutian Islands and Alaska.

2. Laminaria longissima MivABE

Lamin. Hokkaido, p. 37, pl. 4, 1g0o2—YENDo, Kaisan Shokubutsugaku, p- 367—OxAM., Enum.
Jap. Alg. 2nd Ed., p. 173—NAGaI, Seaweeds from the Kuriles, p. 43.

Jap. NAME. Naga-kombu. .

Has. Kunashiri: (E. C.) Pontomari (NAGAI & SHIMAMURA, 1929), Seseki
(Nacar & SHiMAMURA, 1929), Chinomichi (J. Tokipa, 1925; NaGAl & SHIMA-
MURA, 1929), Idashibenai (NaGAl & SHIMAMURA, 1929).

Distr. Yezo.

3. Laminaria coriacea MivABE
Lamin. Hokkaido, .p. 49, pl. 11, Igoz;OKAM., Enum. Jap. Alg. 2nd Ed., p. 173—NAGAI, Seaweeds
from the Kuriles, p. 43.
Jar. NAME. Gakkara-kombu, Atsuba-kombu.
HaB. Kunashiri: (E. C.) Furukamap (NaGAI, 1930), Pontomari (NAGAI
& SHIMAMURA, 1929), Seoi (NAGAI & SHIMAMURA, 1929), Chinomichi (TokIpa,
1925 ; NaGAl & SHIMAMURA, 1929).
" DisTtr. Yezo.

4. Laminaria sachalinensis MivABE, sp. nov.

Radice ramosa, ramis cylindraceis vel sensim complanatis et multis di-
chotome ramosis, duplice vel triplice verticillatis ; stipite brevi, 3.5-6.5 cm. longo,
tereti et superne paulatim complanato, 4-6 mm. diametro, lacunis muciferis infra
stratum corticale dense dispositis; lamina simplici, lineari-lanceolata, 54~-128 cm.
longa, in parte latissima 13-23 cm. lata, basi rotunda, ad fasciam mediam crassa
et coriacea, bullis magnis longitudinaliter biseriatim insignentibus, ad marginem
membranacea, subter plana et a medio valde undulata, lacunis muciferis in in-
teriore cortice seriatim dispositis ; fuliginose colorata; soro laminae a basi sursum
ad partem mediam in irregulares vittas extendente.

The holdfast consists of two sometimes three, alternating whorls which are
several times dichotomously branched.  The branches are cylindrical below,
becoming {lattened gradually towards the tip and fastened to the substratum
by their lower surface. The stipe is terete and somewhat compressed upwards,
short, commonly 3.5 to 6.5 cm. long, 4 to 6 mm. in diameter. The mucilage
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lacunae in the stipe are narrow and closely arranged just beneath the periphery.
The blade is simple, linear-lanceolate with rounded base, and coriaceous in sub-

‘stance, thickened in the median fascia, but membranaceous on outer portions.

Even in matured individuals, there appear often two rows of distinct, large
bullae extending in the full length on the median portion. The membranaceous
portions are often plane below, but become much undulated in the middle and
upper regions. In the adult ones the blade is 54 to 128 cm. long, and 13 to
23 cm. wide at the broadest part, with the median portion of 5§ to 8cm. in
width. The color is darkish brown. The mucilage lacunae in the blade are
moderately large, and arranged in a row in the outer portion of the cortex.
The sori are extended in patches on the median portion of the blade from near
the base.

Laminaria cichorioides MIVABE, var. sackalinensis MIYABE, in Proc. 3rd Pan-Pacific Sci. Congr., p-
957, 1926 —ToKIDA, Mar. Alg. Robben Isl., p. 9.

Jar. NAME.  Karafuto- torovokombu.

Has. Kunashiri: (W. C.) Nikishiro (NAGAI & SHIMAMURA, 1929), Shibe-
toro (Nacal, 1931), Sokobetsu (Nacar, 1931); (N. C.) Atoiya (NaGAl & SHIMA-
MURA, 1929).

Distr. Saghalien and Yezo.

We are inclined at present to consider this alga as an independent species
rather than as a variety of Laminaria cichorivides MivABE, which is familiar to
us on the western coast of Hokkaido. The present species differs from it
by its blade being not crispate at the margin of the lower half and by its larger
size. The blade attains often to the size of L. ockotensis MI1YABE and resembles
closely that species, when the bullations appear less distinctly in some cases.
The present species, however, differs from it in having the verticillate hapteres
and narrower stipe.

5. ‘Laminaria longipedalis Oxam.

Laminaria Japan, p. €9, pl. 7, fig. 1-3, 1896 ; Enum. Jap. Alg. znd Ed., p. 170 (p. p.)—MIYABE,
Lamin. Hokkaido, p. 30, pl. 8.

var. diabolica MiyABE
in Proc. 3rd Pan-Pacific Sci. Congr., p. 936, 1926.
Laminaria dieboica MIYABE, 1. c., p. 29, pl. 7, 1902—NAGAI, Seaweeds from the Kuriles, p. 43.
JaP. NAME. Omni-kombu.
Has. Etorgfu: (W. C.) Rubetsu (Naga1, 1930), Bettobu (Nacarl, 1930),
Shibetoro (Nagar, 1930).
‘DisTR.” Yezo and Saghalien.
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6. Laminaria ochotensis MivABe

Lamin. Hokkaido, p. 23, pl. 2, 1902— YENDO, Kaisan Shokubutsugnku, P- 364, fig. 114—OKAM,,
Enum. Jap. Alg. 2nd Ed., p. 170.

JAP. NAME.  Rishkiri-kombu.

HaB. Kunasiri: (W. C.) Nikishiro (NAGAr & SHIMAMURA, 1929g), Soko-
betsu (Nacar, 1931); (N. C.) Atoiya (NAGAl & SHIMAMURA, 1929). FElorofu:
(W. C.) Rubetsu (NaGaA1, 1930), Shibetoro (Nagal, 1930).

Distr. Yezo and Saghalien.

7. Laminaria taeniata Post. et Rurr.

1. Alg., p. 10, Tab. 38, fig. f, 1840—MivaBE & NacGal, Hedophyllum & Lammana from N.
Kauriles, p. 197, fig. 1.

Laminaria Bongardiana PosT. et RUPR., f. taeniata KJELLM., Bermghafv Algfl.,, p. 44, 1889.

Laminaria platymeris DE LA PYL., f. faeniata SETCH. et GARDN., Mar. Alg. Pacific Coast N.
Amer. III, p. 636, 1925.

JAP. NAME. Hosoba-chasenkombu.

Has. Paramushir: (E. C.) Suribachi-wan. (Naca1, 1932), Chitose-wan
(NacGal, 1930). Skumushw: (S. C.) Nagasaki (Nacar, 1930); (W. C.) Tenjin-
iwa (Nacal, 1932).

Distr. Kamtschatka, Bering Island and Alaska.

8. Laminaria subsimplex MivABE et NAGAI, sp. nov.

Radice ramosa, ramis cylindraceis vel sensim complanatis verticillatis et
multis dichotome ramosis ; stipite brevi, 3-8 cm. longo, infra tereti, supra paulatim
complanato, 4-6 mm. diametro, lacunis muciferis inaequimagnis in orbem sub-
corticalem secundum’ ambitum dispositis; lamina crassa, coriacea, late lineari, in
basi cuneata vel raro plus minus rotundata, plana vel raro bullis longitudinalis
secundum utrumque regionem mediam seriatim insigni, tota vel in duos plurasve
latas lacinias ad tertiariam usque dimidiam distantiam ad basin vel profunde
ad basin fissa, margine plus minusve undulata, 12-25, saepe 18-23 cm. lata,
76-219, saepe 88-128 cm. longa, lacunis muciferis in interiore cortice seriatim
dispositis ; fuliginose colorata; soro ad partem externam laminae ab-medio usque

superne in irregulares vittas extendente.

Laminaria cuneifolia J. AG., f. subsimplex SETCH. et GARDN., Mar. Alg. Pacific Coast N. Amer.
III, p. 602, 1925—MIYABE & NaGal, Hedophyllum & Laminaria from N. Kuriles, p. 199, fig. 2

Laminaria bullata KJELLM., f. subsimplex SETCH. et GARDN., Alg. N. W. Amer., p. 257, 1g03—
YENDO, Notes Alg. new to Jap. I, p. 124—OKAM., Enum. Jap. Alg. 2nd Ed., p. 174.

Jar. NaAME.  Clishima-satsumatakombu.

Has. Skimuskir: (N.C.) Broughton Bay (NacGaAl, 1930).  Paramushir:
(W. C.) Kakumabetsu (Nacai, 1930), Kamogawa (NaGai, 1932), Arakawa

(Nagai, 1932); (N. C.) Murakami-wan (Nacal, 1930); (E. C.) Suribachi-wan
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(Nacar, 1932). Shumushu: (S. C) Kataoka-wan (Nagar, 1930) (W. C.) Tenjin-
iwa (NagGar, 1932).

Distr. Washington State.

We are now of an opinion that the present alga should better be treated
as an independent species rather than as a form of L. cunetfolia J. Ac. - The
present species differs from the latter in having the blade - splitting often - into
two, three or more segments and with the scanty formation of the bullation.

9. Laminaria dentigera KjELLM.

Beringhafv. Algfl., p. 45, Tab. 2, fig. 10-14, 1889—DE TonI, Syll. Alg. III, p. 341—SETCH. &
GARDN., Alg. N.'W. Amer,, p. 259; Mar. Alg. Pacific Coast N. Amer. III, p. 604—YENDO, Notes Alg.
new to Jap. I, p. 124; Kaisan Shokubutsugaku, p. 293, fig. 95—SETCH., Kelps U. S. & Alaska, p. 151—
OkaM., Enum. Jap. Alg. 2nd Ed,, p. 174—MIVABE, in Proc. 3rd Pan-Pacific Sci. Congr., p. 955—MIYABE
& Nacal, Hedophyllum & Laminaria from N. Kuriles, p. 202, fig. 4.

Laminaria bullata NAGAI (not KJELLM.), Seaweeds from the Kuriles, p. 44, pl 3, 1931

Jar. NaME.  Kumade-kombu.

Has. Paramushir: (W. C.) Kakumabetsu (Nacar, 1930, 1932), Kamo-
gawa (Nagal, 1932); (E. C.) Suribachi-wan (Nagai, 1932). Shumushu: (E.C.)
Kosekigawa (Nacal, 1932). Alaid: Sekinezaki (H. ITo & G. KoMori, 1926),
Minami-ura (NacGAIL, 1930).

Distr. Saghalien, Bering Island and Alaska.

10. Laminaria platymeris DE LA PyL.

Fl. Terre-Neuve, p. 52, 1820—SETCH., Kelps U. S. & Alaska, p. 151 (p. p.)—SETCH. & GARDN.,
Mar. Alg. Pacific Coast N. Amer. III, p. 605 (excl. syn. Laminaria Bongardiana Post. et RuPRr., L.
Zlaeniata POST. et RUPR., Z. fissiis J. AG.)—NAGAI, Seaweeds from the Kuriles, P- 44, pl. 2—MIYABE
& Nagal, Hedophyllum & Laminaria from N. Kuriles, p. zor, fig. 3.

Lansiinaria Ruprechtii MIYABE (not AREscCH.), Lamin. Hokkaido, p. 42, pl. 14, 1902.

Laninaria dentigera KJELLM., f. Jongipes SETCH. et GARDN., Alg. N. W. Amer., p. 259, 1903;
Mar. Alg. III, p. 604.

Jap. Name.  Clishima-goleikombu. _

Has. Etorofu: (E. C.) Chikohai (NAGAI, 1931), Moyoro (NAGAI, 1931),
Hitokap-wan (Nacar, 1930).  Skimuskir: (N. C.) Broughton Bay (Nacar,
1930).  Ketoi: Minami-ura (TATEWAKI & TAKAHASHI, 1929).  Paramushir:
(E. C.) Chitose-wan (NacGar, 1930), Suribachi-wan (NaAGA1, 1932). Shumushu :
(E. C.) Kosekigawa (Nacar, 1932). Alaid: Minami-ura (NAGAI, 1930), Seki-
nezaki (ITo & KoMorI, 1926).

DisTr. Alaska to Washington State and Arctic Region of Atlantic Ocean.

11. Laminaria yezoensis MiYABE

Lamin. Hokkaido, p. 41, pl 12-13, lgoz—OKAM Enum ]ap Alg 2nd Ed., p. 174—Nacal,
Seaweeds from the Kuriles, p. 44- - E
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Laminaria palmaeformis OKAM., in Records Oceanogr. Works in Japan I, p. 53, pl. 14, 1928—
ARWIDDSON, Higher Mar. Alg. hitherto known from Kamtschatka, p. 153.

JAP. NAME.  Goket-kombu, Heisoku-kombu.

Has. Etorofu: (E. C.) Hitokap-wan (NAGa1, 1930). Paramushir: (E. C.)
Chitose-Wan (Naca1, 1930). : '

Distr. Yezo and Kamtschatka.

Laminaria bullata KjELLM.
f. amplissima SETCH. et GARDN.

in YENDO Notes Alg: new to Jap. I, p. 125, 1909—OKAM., Enum. Jap. Alg. 2nd Ed,, p. 174.

In the literature above noted, YEXDO reported this alga as growing in
‘Shathushu Island and he stated that “The present species resembles to a young
stage of Hedoplyllum spirale YExDO, from which, however, may be distinguished
by the continuous circular arrangement of the lacunae in the stipe. The split-
ting of the lamina in this species seldom goes down till to the transition region.”
We have a specimen of this alga from Alaska, which was kindly distributed
by ‘Prof. GARDNER of the Department of Botany, California University. In this
specimen, the blade is broad, ovate, 80 cm. long and 58 cm. wide; the stipe
2 cm. long in measurement. The bullations appear not in a row within each
margin, but excessively all over the whole surface of the blade. So far as
we have examined, however, we cannot find any specimen referrable to the
present alga among our collections.

Cymathaere J. Ac.
Key to the species

A. Blade membranaceous
a. Holdfast composed of branched hapteres; stipe with abundant mucilage lacunae

cee eer e eee wee s see eee e see e see dee see see eee aee oeo Lo C fibrosa
b. Holdfast scutate ; stipe without mucilage lacunae ... ... .. o e oo 2. C. triplicate
B. Blade COriaCOUS .ce wee wee ess see s see wee eee s see wee aee oo 3. C. crassifolia

1. Cymathaere fibrosa Nacar

in Proc. Imp. Acad. IX, p. 521, fig. 2-6, 1933.

Jap. NAME. Edane-misujikombu.

Has. Etorofu: (E.C.) Chikohai (Nagar, 1931), Moyoro (NAGAI, 1931).
Urup: (W. C.) Tokotan (Nacal, 1930). Shkimushir: (N. C.) Broughton Bay
(NaGar, 1930).  Paramushir: (E. C.) Chitose-wan (Naca1, 1930); (W. C.)
Kakumabetsu (Naga1, 1932). Alaid: Minami-ura (NAGAI, 1930).

Distr. Endemic ?
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2. Cymathaere triplicata (Post. et Rurr.) J. Ac.

De Lamin., p. 30, 1867—ARESCH., Obs. Phyc. IV, p. 2t—KJELLM., Beringhafv. Algfl., p. 43—
DE Toni, Syll. Alg. 1II, p. 360—SAUNDERS, Alg. Harriman Exp., p. 430—SETCH. & GARDN,, Alg.
N. W. Amer., p. 264; Mar. Alg. Pacific Coast N. Amer. III, p. 608—GRIGGs, Cymathaere, p. 89, pl.
7—YENDO, Notes Alg. new to Jap. I, p. 123—SErcH., Kelps U. S. & Alaska, p. 154—OKAM., Enum.
Jap. Alg. 2nd Ed., p. 177—Nacal, Seaweeds from the Kuriles, p. 44, pl. 13, fig. A. ‘

Laminaria triplicata Post. et Rupr., Ill. Alg., p. 10, pl. 10, 1840—]. AG., Spec. Alg. I, p. 136.

Jap. NAME.  Misuji-kombu.

Has. Urup: (W. C.) Tokotan (Nacal, 1930), lkema (Iema?) (K. JiMBo,
1891).  Shimushir: (N. C.) Broughton Bay (NaAGaAl, 1930). Paramuslir: (W.
C.) Kurosaki (Nacal, 1932).  Shumushu: (S. C.) Kataoka-wan (K. YENDO,
1903), Nagasaki (Nacal, 1930). Alaid: Uomizaki (ITo & Komori, 1926),
Minami-ura (NAGAL, 1930).

Distr. Bering Island, Aleutian Islands, Alaska and Vancouver Island.

3. Cymathaere crassifolia (Post. et Rupr.) DE TOxI

Syll. Alg. III, p. 360, 1895—MIYABE & NaGAI, in Proc. Imp. Acad. VIII, p. 123, fig. 1-4.

Laminaria crassifolia Post. et RUPR., Ill. Alg., p. 10, Taf. 38, fig. d, 1840—]. Ag,, Sp. Alg. I,
p- 136—KCrz., Sp. Alg., p. 574—LE JoLls, Genre Lamin., p. 311—ARWIDDSON, Higher Mar. Alg.
hitherto known from Kamtschatka, p. 156.

JAP. NAME. Afsuba-misujikombu, Umanokawa.

Has. Kunashiri: (E. C.) Seoi (NaAcal & SHIMAMURA, 1929), Odaibake
(Tokipa, 1925; NaGar, 1931).
Distr. Kamtschatka.

Kjellmaniella Mivase

Kjellmaniella gyrata (KjeLLM.) MIYABE

Lamin. Hokkaido, p. 44, pl. 15-16, 1go2—YENDO, Kaisan Shokubutsugaku, p. 373, fig. 117-113

—OKAM., Enum. Jap. Alg. 2nd Ed,, p. 175; Icon. Jap. Alg. V, p. 88, pl. 223—NAGAI, Seaweeds from
the Kuriles, p. 4s.

Laminaria gyrata KJELLM., Ny Organisationstyp inom sligt. Lamin.,' p- 16, Taf. 1, 1892—LE
Ton1, Syll. Alg. 1II, p. 3¢8—OkaM., Laminaria Jap., p. 91, pl. 7, fig. 6-Io.

Kjellmaniella crassifoia NAGAI (not MIYABE), 1. c., p. 44. )

JAp. NAME,  Zororo-kombu.

Key to the forms

A. Blade linear-lanceolate
a. 7-8cm. in width ... ... ... linearis

1. f.
b. 10-17 cm. in width 2. f. latioris
B. Blade obovate ... ... .. e ... 3. f. obovata
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f. linearis (Oxam.)

Laminaria Jap., p. 92; Enum. Jap. Alg. 2nd Ed,, p. 175.

Has. Kunashiri: (E. C.) Furukamap (Naca1, 1930), Wennai (Nacar &
SHIMAMURA, 1929), Chinomichi (Tokipa, 1925); (N. C.) Atoiya (Nacar & Samma-
MURA, 1929). Eforofu: (W. C.) Rubetsu (YENDO, 1902) Bettobu (NAGar, 1930);
(E. C.) Hitokap-wan (NAaGAI, 1930).

Distr. Yezo.

f. latioris (Oxkam.)

L ¢, p. 92, fig. 6; Enum., p. 175.

Ljellmaniella gyrata MIYABE, var. crispata MIYABE, Lamin. Hokkaido, p. 45, pl. 16.

Has. Kunashiri: (W. C.) Seseki (NaGar & SuiMAMURA, 1929), Chinomichi
(Nacar & SumMamura, 1929); (N. C) Atoiya (NaGAr & SHIMAMURA, 1929).
Etorgfu: (W. C.) Rubetsu (YENDO, 1902; Nagal, 1931), Arimoe (NAGAI, 1930),
Bettobu (Nacar, 1930), Shibetoro (Nacat, 1931), Toshirari (Nacar, 1931); (E.
C.) Hitokap-wan (Nagar, 1930), Moyoro (NAGal, 1931). Shikotan (OKAMURA)
Urup (OKAMURA).

f. obovata (Oxam.)

L ¢, p. 93; Enum,, p. 175.

Has. Kunashiri: (W. C.) Chinomichi (NaGAl & SHIMAMURA, 1929), Shira-
nuka (NacAt & SHIMAMURA, 1929). Eforgfu: (W. C.) Rubetsu (Nacar, 1930),
Shana (S. FusiMuka, 1890). Shikotan (OkAMURA). Urup (OKAMURA).

Costaria Grev.
Costaria costata (TURN.) SAUNDERs

in Bot. Gaz. XX, p. 57, 1695—SETrCH., Kelps U. S. & Alaska, p. 154—SETCH. & GARDN., Mar.
Alg. Pacific Coast N. Amer. ITI, p. 610, pl. 56 B, 79 A.

Fucus costatus TURN., Fuci IV, p. 72, pl. 226, 1819.

Costaria Turneri GREV., Alg. Brit., p. xxxix, 1830—PosT. et Rupr., Ill. Alg,, p. 12, pl. 24—
J. Ac,, Sp. Alg. I, p. 139—ARESCH., Obs. Phyc., p. 20—DE Ton1, Syll. Alg. III, p. 361—SAUNDERS,
Alg. Harriman Exp., p. 431—MivaBg, Lamin. Hokkaido, p. 50, pl. 2z0—CoLLINs, Mar. Alg. Vancouver
Isl.,, p. 10g—OKkAM., Enum Jap. Alg. 2nd Ed., p. 176; Icon. Jap. Alg. V, p. 99, pl 226.

Costaria Mertensii J. AG., Sp. Alg. 1, p. 140, 1848.

Jap. NAME.  Swujime.

Has. Kunashiri: (E.C.) Furukamap (Nacar, 1930), Wennai (Nacar &
SdimaMuraA, 1929), Seseki (NAGAr & SHIMAMURA, 1929), Pontomari (Nacar &
SuiMAMURA, 1929), Chinomichi (Tokipa, 1925; Nacar & SHIMAMURA, 1929),
Idashibenai (NAcar & SHiMAMURA, 1929); (W. C.) Toshoro (Nacar, 1931),
Shibetoro (Nacar, I93I) Sokobetsu (Nacar, 1931). Eforofu: (W. C.) Rubetsu
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(NAGAI. 1930), Shibetoro (Nacar, 1930); (E. C.) Moyoro (Nacar, 193I).
Distr. Yezo, Saghalien, Honshu, Korea, Aleutian Islands and Alaska to
California.

Agarum (Bory) PosT. et RupR.
Agarum cribrosum Bory

in Dict. Class. IX, p. 193, 1826 (p. p.)—SETCH., Kelps U. S. & Alaska, p. 155—MUNSCHER, Key
to Phaeophyceae, p. 260, fig. 12—SETCH. & GARDN., Mar, Alg. Pacific Coast N. Amer. III, p. 615,
pl. 63—TokIDpA, Mar. Alg. Robben Isl., p. xo—Amessow, Higher Mar. Alg. hitherto known from
Kamtschatka, p. 153.

Fucus Agarum TURNER, Fuci II, p. 10, pl. 75, 18c9.

Fucus cribrosumm MERTENS, in Linnaea IV, p. 52, 1829.

Agarum Gmelini Post. et Rupr., Ill, Alg., p. 11, pl. 20~21, 1840—]. AG, Sp. Alg. I, p. 141—
SAUNDERS, Alg. Harriman Exp., p. 430, pl. 61.

Agarum Turneri PosT. et RUPR,, 1. c., p. 12, pl. 22—]. AG,, 1. ¢, p. 141—RUPR., Tange d. och.
Meer., p. 353—ARESCH., Obs. Phyc. 1V, p. 17—KJELLM., Alg. Arct. Sea, p. 222; Beringhafv. Algfl., p.
42—SAUNDERS, 1. ¢., p. 431—MIYABE, Lamin. Hokkaido, p. 59, pl. 27—OxkaM., Enum. Jap. Alg. 2nd Ed.
p- 167; Icon.. Jap. Alg. V, p. 93, pl. 225; Alg. from Kamtschatka, p. 5§3—WORONICHIN, Meeresalg.
Kamtschatkas (Transl. in Jap.), p. 133—Nagal, Seaweeds from the Kuriles, p. 46, pl. 11.

Jar. NAME. Aname.

HaB. Kunashiri: (W.C.) Furukamap (NAGAr & SHIMAMURA, 1929), Chino-
michi (NAGAr & SHIMAMURA, 1929), Shiranuka (NAcAr & SHIMAMURA, 1929); (N.
C.) Atoiya (NaGar & SHIMAMURA, 1929). Eforofu: (W. C.) Rubetsu (Naeal,
1930, 1931), Shana (Nacal, 1930), Bettobu (NaGA1, 1930), Shibetoro (NacGar,
1930, 1931); (E. C.) Moyoro (Nagar, 1931).

DistrR. Yezo, Saghalien, Kamtschatka, Aleutian Islands, Alaska, Arctic
Sea and Atlantic coast of N. America.

Hedophyllum Serch.
Hedophyllum Bongardianum (Post. et RuPRr.) YENDO

Notes Alg. new to Jap. II, p. 269, 1909 (excl. syn. Hafeygia Ruprechtii ARESCH., Laminaria
Ruprechtii DE ToNY, L. Ruprechtii MIYABE, L. crassifolia Post. et RUPR., L. nigrifes KJELLM.)—OKAM.,
Enum. Jap. Alg. 2nd Ed., p. 168 (excl. syn. Laminaria Rupgrechtii M1YABE)—NAGAI, Seaweeds from
the Kuriles, p. 45, pl. 4—MivaBE & Nacal, Hedophyllum & Laminaria from N. Kauriles, p. 194, pl. 5

Laminaria Bongardianum; Post. et RupR., Ill. Alg., p. 10, Tab. 13-14, 1840—KYELLM Bermghafv
Algfl., p. 43 (excl. f. taeniata KJELLM.).

Hafgygia Bongardianum Kirz., Spec. Alg., p. 577, 1849—ARESCH., Obs. phyc. IV, p. 5.

Laminaria digitata RUPR., Tange d. och. Meer., p. 352, 1851 (p. p.). -

Arthrothamnus Bongardianus J. Ac., De Lamin.,” p. 28, 1867—DE TonI1, Syll. Alg. III, p- 370.

Hedophyllum subsessile (ARESCH.) SETCH., Notes on Algae I, p. 122, 190I—SAUNDERS, Alg. Har-
riman Exp., p. 430—SETCH. & GARDN., Alg. N. W. Amer., p. 263, pl. 20; Mar. Alg. Pacific Coast
N. Amer, III, p. 618.
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Hedophyllum stirale YENDO, in Bot. Mag. XVIII, p. 165, pl. 6, fig. 16, 1go3—OKAM., Alg. from
Kamtschatka, p. 54, fig. 1, pl. 15.. .

Jar. NAME.  Nejire-kombu.

Has. Paramushir: (W. C)) Kakumabetsu (NAGAI, 1930), Arakawa (NaGai,
1932); (N. C) Murakami-wan (Nagar, 1930); (I* .C.) Chitose- -wan (Nacal,
1930), "Suribachi-wan (NAGAI, 1932).  Shumushu: (S.C.) Kataoka—wan (Nagar,
1930); (W. C.) Tenjin-iwa (Nagar, 1932).

Distr. Kamtschatka, Bering Island, Aleutian Islands, Alaska and Washing-
ton State.

Arthrothamnus Rurr.
Key to the species
A. Stipe standing, long, cylindrical ; holdfast of branched hapteres, which are borne verticillately at

the very base of the stipe as in Laminaria ... ... . ... ... oo e Lo A kurilensis
B. Stipe decumbent, short, complanate ; holdfast of branched hapteres, whlch are borne on both outer-
sides of the basal part of the stipe ... .. .o e e e e e e e 2. A Bifidus

1. Arthrothamnus kurilensis Rurr.

'Bemerk. d. Bau. u. Wachstum Alg.-Stimme, p. 67, Taf. 6, 1848—DE TonI, Syll. Alg. T, p.
360—M1vABE, Lamin. Hokkaido, p. 49, pl. 19 —YENDO, Kaisan Shokubutsugaku, p. 407—OKaM., Enum.
Jap. Alg. 2nd Ed., p. 178; Icon. Jap. Alg. V, p. 103, pl. 228—Nacal, Seaweeds from the Kuriles, p.

45, pl. 6.

Jar. NaME.  Chishima-nekoashikombu.

HaB. Etorofu: (W. C.,) Bcttobu (Nacar, 1930), Shibetoro (NAcaAr, 1931),
Toshirari (NaGai, 1931); (E. C.) Hitokap-wan (Nagar, 1930), Moyoro (NaGar,
1931). Urup: (W. C.) Tokotan (Nacar, 1930). Shimuskir: (N. C.) Brough-
ton Bay (Nagal, 1930).

Distr.. Saghalien.

2. Arthrothamnus bifidus (GMEL.) J. Ag.

De Lamin., p. 28, 1867—DE TonI, Syll. Alg. III, p. 369—MivABg, Lamin. Hokkaido, p. 47,
pl. 18—SETCH. & GARDN., Alg. N. W. Amer., p. 267; Mar. Alg. Pacific Coast N. Amer. III, p. 620—
YENDO, Kaisan Shokubutsugaku, p. 407, fig. 127—OKAM., Enum. Jap. Alg. 2nd Ed., p. 178; Icon. Jap.
Alg. V, p. 1co, pl. 227—NaGal, Seaweeds from the Kuriles, p. 45, pl. 5.

Fucus bifidus GMEL., Hist. Fuc,, p. 201, pl. 29, fig. 2, 1768.

Laminaria bifida AG., Sp. 1, p. 122, 182c—PosT. et Rurr., Ill. Alg., p. 10, pl. 15—J. Ac., Sp.
Alg. 1, p. 131.

Arthrothamnus radicans RUPR., Bemerk. d. Bau u. Wachstum Alg.-Stimme, p. 68, 1848.

Jap. NAME. Nekoashi-kombu.

Has. Kunashiri: (E. C.) Chinomichi (Toxipa, 1925), Rebun-iso (Nacar
& SHIMAMURA, 1929), Idashibenai (Nacar & SHIMAMURA, 1929); (N. C.) Atoiya

(NAGAL & SHIMAMURA, 1929).  Shimushir: (N. C.) Broughton Bay (Nagar,
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1930). Ketoi: Minami-ura (TATEWAKI & TAKRAHASHI, 1929). Paramushir: (W.
C.) Kakumabetsu (Nacai, 1930, 1932), Kamogawa (Nacar, 1932); (N. C.)
Murakami-wan (Nacgar, 1930); (E. C.) Chitose-wan (Nacat, 1930), Suribachi-
wan (NAaGAl, 1932).  Shumushu: (S. C.) Kataoka-wan (Nagar, 1930); (E. C.)
Kosekigawa (Nacar, 1932). Alaid: Uomizaki (ITo & Kowori, 1926), Minami-
ura (NAGAr, 1930). '

Distr. Yezo, Kamtschatka, Bering Island and Aleutian Islands.

Thalassiophyllum Post. et Rurr.

Thalassiophyllum Clathrus Post. et Rupk.

1. Alg., p. 11, pl. 18-19, 1840—]. Ac., Sp. Alg. I, p. 139—KJELLM., Beringhafv. Algfl., p. 42—
SErcH., Alg. Pribilof Isl., p. 592; Post-emb. Stages, p. 123, pl. 13, fig. 6-13; Kelps U. S. & Alaska,
p- 156—MIivaBg, Lamin. Hokkaido, p. 60, pl. 28 —SETCH. & GARDN., Alg. N. W. Amer., p. 266 ; Mar.
Alg. Pacific Coast N. Amer. III, p. 613, pl. 72—OxaM., Enum. Jap. Alg. 2nd Ed., p. 168; Icon. Jap.
Alg. V, p. 104, pl. 229; Alg. from Alaska, p. 87—WORONICHIN, Meeresalg. Kamtschatkas (Transl.
in Jap.), p. 135—NaGAl, Seaweeds from the Kuriles, p. 47, pl. 12.

Fucus Clathrus GMEL.,, Hist. Fuc., p. 211, pl. 33, 1768,

Jar. NAME. Kikwuishi-kombu.

Has. Urup: (W. C.) Tokotan (NaGAl, 1930). Skimuskir: (N. C.)
Broughton Bay (Nacal, 1930). Paramushir: (W. C.) Kakumabetsu (NAacar,
1932); (N. C.) Murakami-wan (Nacar, 1930); (E. C.) Chitose-wan (NagGaI,
1930), Suribachi-wan (NaGar1, 1932). Shumushu: (S. C.) Kataoka-wan (Nagar,
1930). Alaid: Uomizaki (Ito & KomorIi, 1926).

Distr. Kamtschatka, Aleutian Islands, Alaska and Bering Island.

Alaria Grev.

Key to the species

A. Midrib fistulose at intervals ...
B. Midrib solid throughout
a. Sporophylls narrow .
a. Sporophylls usually fasciculate on short rhachis ... ... .. .. .. .. 2. A anguste
8. Sporophylls usually pinnate on longer rhachis® ... ... .. ... 3. A. dolichorhackis
b. Sporophylls broader

v wee see eee e eee e eee eee see eee Ko Al fistulosa

« Sporophylls mostly fasciculate on rather short rhachis cee oo eee 4. A. macroptera
8. Sporophylls usually pinnate on rather long rhachis ... ... ... ... 5. A. tenuifoia

1. Alaria fiztulosa Post. et RUPR.

Ill. Alg., p. 11, Tab. 16, 1840—]. AG., Spzc. Alg. I, p. 144—XKJELLM., Beringhafv. Algfl., p. 40 —
SAUNDERS, Alg. Harriman Exp., p. 426, pl. 57—MIvABE, Lamin. Hokkaido, p. 52, pl. 21—SETCH. &
“GARDN., Alg. N. W. Amer., p. 275; Mar. Alg. Pacific Coast N. Amer. III, p. 644—YENDO, Kaisan
Shokubutsugaku, p. 4c5; Monogr. Alaria, p. 76, pl. 1—SgrcH., Kelps U. S. & Alaska, p. 163 —XIBBE,
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Structure of Alaria fistulosa, p. 43, pl. 7-9—OKAM., Enum. Jap. Alg. 2nd Ed., p. 164—NAGAI, Seaweeds
from the Kauriles, p. 46, pl. 10. :

Prasganon fistulosa RUPR., Tange d och. Meer., p. 355, 1851.

JAp. NAME. Oni-wakame, Kairoppa.

Has. Etorofu: (W. C.) Toshirari (NAGAI, 1931); (E. C.) Hitokap-wan
(Nacar, 1930), Chikohai (Nacar, 1931), Moyoro (Nacar, 1931). Urup: (W.
C.) Tokotan (NaGar, 1930). Skimushir: (N. C.) Broughton Bay (NacaI, 1930).
Paramushir : (W. C.) Kakumabetsu (Nacar, 1930, 1932); (N. C.) Murakami-
wan (NAGATI, 1930); (E. C.) Chitose-wan (NaGar, 1930), Suribachi-wan (NAgaI,
1932). Shumushu: (E.C.) Kosekigawa (Nacal, 1931). Alaid: Minami-ura
(Nacar, 1930).

Key to the forms

A. Sporophylls short, 0bOVAte ... .« wee e wee e eee e wee eee wee e Lo f. stenophylla
B. Sporophylls long, narrow ... vee oe 2. f. platyphylla

f. stenophylla SETCH.

in SETcH. & GARDN. Alg. N. W. Amer., p. 276; Mar. Alg., p. 645.
Has. Etorofu: (E.C.) Moyoro Urup : -(W. C.) Tokotan. Paramuslir :
(N. C.) Murakami-wan. ' :

f. platyphylla Serch.

in SETCH. & GARDN,, L c.

. HaB. Shimushir: (N. C.) Broughton Bay. = Paramushir: (W. C.) Kaku-
mabetsu. Alazd: Minami-ura.
Distr. - Saghalien, Bering Island Aleutian Islands and Alaska.

2. Alaria angusta KjeLLm.

Beringhafv. Algfl, p. 38, Tab. 3, fig. 1-4, 1889—YENDO, Monogr. Alaria, p. 123, pl. 15—NAGAI,
Seaweeds from the Kuriles, p. 46, pl. 9. _

Alaria lanceolata KJELLM., L. c., p. 39, Tab. 5, fig. 1-3—SAUNDERS, Alg. Harriman Exp, p.
426, pl. 53—SETCH. & GARDN., Alg. N. W. Amer., p. 275; Mar. Alg. Pacific Coast N. Amer. III, p.
642—SETCH., Kelps U. S. & Alaska, p. 162—VYENDO, 1. c., p. 129, pl. 17.

Alaria laticosta KJELLM., L. c., p. 40, Tab. 6—DEg TonI, Syll. Alg. III, p. 331—SAUNDERs, 1. c.,
p. 425, pl. 55.

Alaria esculenta PostT. et RUPR., IIl. Alg., p. 11, 1340 (p. p.).

Alaria dolichorhackis CoLLINs, HOLDEN & SETCHELL, Phyc. Bor.-Amer. (Exsicc.), No. XLI (not
KJELLM.).

Jap. NAME.  Hosoba-wakame.

HaB. Etorofu: (W. C.) Toshirari (NAGAL, 1931), Kamuiwakka (Collecter
unknown, 1894); (E. C.) Chikohai (Nacar, 1931), Ukaboi (Collecter unknown,

1894). Urup: (W. C.) Tokotan (NaGar, 1930). Skimushir: (N. C.) Brough-
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ton Bay (Nacar, 1930). Kefoi: Minami-ura (TATEwAKI & TARAHASHI, 1929).
Paramuslir: (W. C.) Kakumabetsu (Nacar, 1930, 1931); (N. C.) Murakami-
wan (NAGal, 1930). Shumushu: (S. C.) Kataoka-wan (NAcar, 1930); (W. C.)
Tenjin-iwa (Nacar, 1932). Alaid: Minami-ura (NAGAI, 1930), Sekinezaki (ITo
& Komori, 1926). , o

Distr. Saghalien, Bering Island, Aleutian Islands and Alaska.

In 1889, KJELLMAN reported on nine species of Alaria in ‘‘Beringhafvets
Algflora”.  Among these species, Alaria angusta KJELLM. that bears narrow,
metasoric and fasciculate sporophylls and also A. lanceolata Kjerim., similiar
to the former, but having more long sporophylls are noted.  According to
KJeLLmAN, the blade of the former species is narrow lanceolate, measuring t
meter in length, only 7 cm. in width, while that of the latter lanceolate, and
1.25 meter in length and 15 cm. in width, in a specimen of each species. The
sporophylls of the former are characteristic in the slenderness and measuring
10 to 15 cm. long in ordinary sizes, and never exceeding over I cm. in width,
They are lanceolate, linear-spathulate in shape, petiolate at the base and having
rather long sterile portions upwards. In the latter species, they are usually
very long, and comparatively narrow, and in measurement, they reach even
to I meter in length and 3 to 4 cm. in width.  They are covered with sori
on nearly the whole surface except the terminal portion and the narrow border
along the margin. These species are enumerated by YENDO in his monograph
of the genus Alaria as growing also in the North Kuriles. In the North as
well as in the southern Kuriles, but limited to the region washed by the cold
current, the junior author found also an Alaria that bears the fasciculate nar-
row sporophylls growing on the reefs exposed at ebb-tide. The blade is linear
or linear-lanceolate with acute or cuneate base, and much narrower, but rather
shorter than in the other species. It is often split and sometimes decaying in
the upper portion, retaining the midrib behind. The stipe is short. The spo-
rophylls are linear or rarely linear-lanceolate, narrow, usually fasciculate, and
having sterile portions upwards. The sterile portions are rather long and some-
times attain even to a half or two thirds of the full length of the sporophylls,
but rarely the sori extend further upwards, leaving rather short sterile portions
on the tip.  The sporophylls are at least 1T cm., mostly 20 to 50 cm. and
rarely up to 74 cm. in length. In width they are measured mostly 1.5 to 3
cm., but sometimes in the younger specimens 4 to 5§ mm. wide even at the
broadest parts. Among the abundant specimens from the Kurile Islands, there
are found many individuals according well with A. engusta, as well as also
with A. lanceolata. There are also found the intermediate forms between them.
After the consideration, we came to the conclusion that these two species should
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better be amalgamated into one species. As to the other synonyms, we follow
here tentatively the opinion of YENDO and SETCHELL and GARDNER,

3. Alaria dolichorhachis KJELLM.

Alg. Arct. Sea, p. 217, pl. 20-21, 25, fig. 11-18, 1883 ; Beringhafv. Algfl,, p. 36—DE Toni, Syll.
Alg. III, p. 328—SETCH. & GARDN., Alg. N. W. Amer., p. 272; Mar. Alg. Pacific Coast N. Amer.
II1, p. 642—SErcH., Kelps U. S. & Alaska, p. 162.

Alaria elliptica KJELLM., Alg. Arct. Sea, p. 221, pl. 23, 25, fig. 25-26—DE Tony, 1. c., p. 329.

Alaria crispa KJELLM., Beringhafv. Algfl., p. 37, Tab. 3, fig. 5-7—DE TonI, 1. c., p. 330.

Alaria taeniata SETCH. (not KJELLM.), Kelps, p. 162, 1912.

Alaria proelonga NAGAI (not KJELLM.), Seaweeds from the Kuriles, p. 46, pl. 7, 1931.

Jap. NAME. Enaga-wakame.

HaB. Eftorofu: (W.C.) Rubetsu (YExDO, 1902; NAGAI, 1930), Arimoe
(Nagar, 1930), Shana (Yanacawa, 1893), Bettobu (NaGal, 1930), Shibetoro
(Nacar, 1930, 1931), Toshirari (Nacar, 1931); (E. C.) Hitokap-wan (NAGAIL,
1930). Urup: (W. C.) Tokotan (Nagar, 1930). Paramushir: (W. C)) Kuro-
saki (Nacar, 1932); (N. C.) Murakami-wan (Nagal, 1930); (E. C.) Chitose-wan
(Nacar, 1930), Suribachi-wan (Nacar, 1932).  Shumushu: (S. C.) Kataoka-
wan {Nagar, 1930); (W. C.) Tenjin-iwa (Nacar, 1932).

Distr. Saghalien, Bering Island, Aleutian Islands, Kamtschatka, Alaska
and Spitzbergen.

f. longipes MivABE

in Proc. 3rd Pan-Pacific Sci. Congr., p. 957, 1926.

Has. Etorgfu: (W. C.) Rubetsu. Paramushir: (W. C.) Kurosaki. Shu-

mushu . (W. C.) Tenjin-iwa.
Distr. Saghalien.

4. Alaria macroptera (Rurr.) YENDO

Monogr. Alaria, p. 79, pl. 2, fig. 1-5, 1919.

Phasganon macropterum RUPR., Tange d. och. Meer., p. 353, 185I.

Phasganon longipes RUPR., 1. c., p. 353.

Alaria esculenta, f. latifolia PosT. et Rupr., Ill. Alg., p. 11, pl. 17, 1840.

Alaria esculenta, f. ginnatifida Post. et RUuPr,, 1. c., p. 11 (p. p.).

Alaria corrugata MIYABE, Lamin. Hokkaido, p. 55, pl. 24. 1902—YENDO, Kaisan Shokubutsu-
gaku, p. 405. :

Alaria macroplylla MIYABE, 1. ¢, p. 56, pl. 25 —NaGAI, Seaweeds from the Kuriles, p. 46.

Jar. NaME.  Chishima-wakame.

Has. Kunashiri: (E. C.) Chinomichi (Nacar & SuiMamMurA, 1929), Ida-
shibenai (Nacar & SHiMamura, 1929); (N. C.) Atoiya (Nacalr & SHIMAMUKRA,

1929). Etorgfu: (W. C.) Rubetsu (NAGAL, 1935), Arimoe (NAGAI, 1931), Shan
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(FujiMura, 1890), Bettobu (Nagar, 1930), Shibetoro (I. Oro, 1929), Toshirari
(Nacar, 1931), Kamuiwakka (Collecter unknown, 1894) ; (E. C.) Chikohai (NaGar,
1931), Moyoro (Nacal, 193t), Ukaboi (Collecter unknown, 1894). Urup:
(W. C.) Tokotan (Nagar, 1930). Paramushir: (N. C.) Murakami-wan (NAGal,
1930); (E. C.) Chitose-wan (NAGAr, 1930).  Shumushu: (S. C.) Kataoka-wan
(Nagar, 1930).

Distr. Kamtschatka.

5. Alaria tenuifolia SETcH.

in CoLLINS, HOLDEN & SETCHELL, Phyc. Bor.~Amer., No. XLV—SErcH. & GARDN., Alg. N. W.
Amer., p. 272; Mar. Alg. Pacific Coast N. Amer. III, p. 638—SETCH., Kelps U. S. & Alaska, p. 162.

Alaria Pylaii YENDO (not GREv.) Monogr. Alaria, p. 97, pl. 7, 1919.

Alaria corrugata NAGAI (not MIVABE), Seaweeds from the Kuriles, p. 46, pl. 8, 193r.

f. typica SETCH.

in CoLrLINs, HOLDEN & SETCH., l. ¢.—SETCH. & GARDN., Alg. N. W. Amer., p. 273, pl. 22;
Mar. Alg., p. 638—WORONICHIN, Meeresalg. Kamtschatkas (Transl. in Jap.), p. 128—NAGAI, Meeres-
alg. aus Kamtschatka, p. 15.

JAp. NAME. Maruba-chishimawakame.

Has. Etorofu: (E.C.) Wenbetsu (Ono, 1929/, Moyoro (NAGAI, 1931).
Shimushir: (N. C.) Broughton Bay (Nacal, 1930) - Paramusihir: (E. C.)
Chitose-wan (Nagar, 1930).

Distr. Kamtschatka, Aleutian Islands and Alaska.

We have obtained the present species in the localities above noted from
the Kuriles. The stipe is 7.5 to 11.5 cm. long, cylindrical at the base, becom-
ing flattened gradually upward towards the rhachis of about 2 to 6 cm. in length.
The sporophylls are linguiform to obovate, and taper evenly towards the base.
They are 5 to 20 cm. long, 3 to 5 cm. wide at the broadest part. They are
commonly produced more or less separately from each other in alternate or
subopposite arrangement on the rhachis and usually 14 to 32 in number in an
individual.  The sori occupy both surfaces of the lower half or two thirds of
the full length of the sporophylls. The blade is linear-oblong with broadly
cuneate to rounded base, membranaceous and more or less richly plicated on
the surface. It is measured 50 to 150 cm. in length and 7 to 14 cm. in width.
Our specimens are compared with the specimen in the Exsiccatae of COLLINS,
HoLpeEN and SETcHELL and accord with it very well in important characters.

Pleuropterum MivABe et Nagal
Pleuropterum paradiseum Mivase et NaGAl

in Proc. Imp. Acad. VIII, p. 127, fig. 1-2.
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Key to the forms

...... B S A 2
............ 2. f. brevipes

A. Stipe long
B. Stipe short

f. typica Mivase et Nagar, f. nov.

Stipite 40-60 cm. longo; lamina 7-15 cm. lata, 80-135 cm. longa; sporo-
phyllis et sterilibus pinnis normalibus.

Jar. NAME. Ficho-wakame, Alaid- wakame.

Has. Urup: (W.C.) Tokotan (NaGa1, 1930). Alaid: Sekinezaki (Ito
& Kowmori, 1926), Minami-ura (NAGarl, 1930).

Distr. Endemic.

This form is based upon the original specimens from the Island of Alaid.

f. brevipes MivaBe et Nacar, f. nov.

Stipite brevi, ca. 15 cm. longo; lamina latiore, 15-17.5 cm. lata, 300-370
cm. longa; sporophyllis aeque in f. Zypica formantibus; sterilibus pinnis paucis.

HaB. Shimushir: (N. C.) Broughton Bay (NaGAI, 1930).

In this form, the stipe is shorter than that of f. #ypica, and measures about
15 cm. in length. The blade is rather wider and not much split on the upper
and middle portions. It measures 15 to 17.5 cm. in width and 200 to 370 cm.
in length.  The sporophylls are formed more or less fasciculately on rather
short rbachis of the stipe. The sterile pinnae are mostly found less in number
compared with f. Zypica.
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TRANSACTIONS OF THE SAPPORO ‘NATURAL HisTORY SoCIETY

X=a Y7 (L. longipedalis OKAM., var. diaboica MIYABE)
Y Yay7 (L. ochotensis MIYABE)

RV $FYYa LT (L. taeniata P. et R.)

S YWY TR ST (L. subsimplex MIVABE et NAGAT) AR PHBTLCEL, HCX
e ILRVERICET 5 L cuncifoia, f. subsimplex SETCH. et GARDN. KB T.2db DN Vo
g L. cuncifolic O—BE: LTHRBS LY WYL ETLBE L E~E—FEILT
ey,

9IFaAv T (L. dentigera KJELLM.)

FrRINLAY T (L. platymeris DE LA PyL.)

IANALAVT (N DA T (L. yezoensis MIYABE)

L. bullata KJELLM., f. amplissima SETCH. et GARDN. A HRICHEH LI LGB IIETIH
PR L, EEOREELPRENIIHAET200283Y 230 HECRBECGLIZRY .
THOHAEWE$L Y,

XH RS RFA YT (Cymathaere fibrosa NaGAI) :::Evile:m%‘ BUTRIR, 2R 24
BEEET. ARBUBAESCHBEC T LTZ0oMP L2 MRBECKEIHED Y, LR
BFEICEL, XRD s z+=/7TVTE%6§iIWU%B(%*ﬁ#V%?Wﬁarﬁ
bX 2L ENGD,

ERFAYT (C tripicata J. Ac) FE(LRHEERREENT., H2BIR, 3:!?’ HREREH o
AARTRHBEIRA—BHRRACEL, -V v 7B Z7IVYY BB, TI92h, mv 7 -
re =BT o dbkBED L DI T GRIGGS, SETCHELL X% GARDNER KEDFOHK EER
BREITHFDY o KESUHBEEMFTROT 7 2 »ERTEEOESLRE IHE, &
B2 HREEDOFR Y 28N Y , MABORRBIEFE =~4 = v 7ol ¢ HED
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PINERFA T (C crassifolia DE ToNI)

bR R YT (Kjelmaniclla gyrata MIYABE) KRB TREOLORK=BEdD V.

ARF R (Costaria costata SAUNDERS)

FP IR (Agarum cribrosun BORY)

IS Lay7 (Hedophyllum Bongardianum YENDO)

FR2AP LAY T (Arthrothamnus kurilensis RUPR.)

FaAPLay7 (4. bifidus J. Ac.)

X947 (Thalassiophyllum Clathrus P. et R.)

X=9 DR (HAL 8D (dlaria fistuiosa P. et R) AR FREDL Dc=BEH Y,
RV D HRA (4. angusta KJELLM.) KJELLMAN RS & CEBM R 3 4. lanceolata KJELLM. |
BREERLPLTRCIET IHLHELY, XRSUTRAECLEOERITKY T2(A
HO—-BRENLY LEA~RNLZEAFBCHACY , BL 4. loncedlate DBIAREDEEHIIC L
T A anguste QELOREVLBERCLINE L, FRBNWBIIRTEL2ETEROME L
B;ELY,o

ZFHO DA CHR) (4. doichorkackis KJELLM.) FRERFEDERBLUIMbc—BED Y,
F XTI H R (A. macroptera YENDO)

RISFIITNR (FifE. BIPFE) (4. tenuifolia SETCH., f. tytica SE'l‘éH.) 3 17810
Frw, BERCELHEM, TVV VY BE, 7I2ak 5T,

Z7I9FAGIHBRA (PS4 BT H R (Pleuropterum paradiseum MIYABE et NAGAI) ZARBAFE
RAETFEMHERE<DO THAL N, oAk ET s ANY, HLFMEDD
DOREWPEL  FEEANFEOHEHARDP RN FENOL o A -BEI LY,



