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CEININA JAPONICA (N. GEN,, N. SP.),
A NEW ABERRANT SPECIES OF THE AMPHIPODAN
FAMILY TALITRIDAE FROM JAPAN

BY

K. STEPHENSEN
(Zoological Museum, Copenhagen)
(With four text-figures)

The Amphipods which form the subject of this paper were sent for exa-
mination by my colleague Dr. Masuzo Ukxo of the Otsu Hydrobiological Station,
étsu,.Shigaken, Japan; they turned out to be types of a new rather aberrant
genus of the family Talitridae.

* *
b3

Locality. Yoichi, Hokkaido (the coast of the Sea of Japan), penetrating
into the stem of the brown alga Undaria pinnatifida. A few Q ovig., collected
by T. KixosHiTA, June 1933. There were no & in the material.

For diagnosis of the genus, see below.

Description of ¢ ovig. Length up to 7 mm.

The body has the back evenly vaulted and 'is not compressed as usually
in the Amphipods; it is more Isopod-like.

The head is rather broad and Isopod-like, anteriorly somewhat narrowing,
and with small but marked subantennal corners. There is no rostrum, The
eyes are oval, medium-sized, black (in spiritus). The antennae are short, not
longer than the head. Antenna 1 has in all 7 joints, decreasing in length and
breadth from no. 1 to no. 6; the apical (7.) joint is very minute. Antenna 2
is about as long as antenna 1; (1.+) 2. joints are very thick, globose; of the
following 3 joints of the peduncle, the ultimate joint is much longer than the
others; the flagellum has only two, very short joints.

The upper lip is small, with the under margin straight; the lower lip has
the ordinary shape, without inner lobes, but with some setae on the lateral
angles. The mandibles are stout, with a rather straight but somewat dentate
cutting edge, but without any trace of molar tubercle. There is a small process
on the outer side, but no palp. Each mandible has a lacinia mobilis with 4
sharp teeth, but no spines behind this, and there does not seem to be any
difference between the lacinia of the left and of the right mandible. Maxilla

[Trans. Sapporo Nat. Hist. Soc., Vol. XIII, Pt. 2, 1933]
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L. inf.

Fig. 1. Ceinina japonica n. gen., n. sp. Q
Antenna 1-2 (A. 1-2), the head (Ceph.), upper and lower lip (L. sup.,
L. inf)), and the two mandibles (Md.). The left mandible is drawn seen
both from the upper (dorsal) side and from the inner side.

I has the outer lobe very strong, terminating in 8 strong, more or less den-
ticulated spines; the inner lobe is somewhat shorter, rather.narrow, terminating
in a single seta. There is no palp. Maxilla 2 in normal, with the lobes equally.
broad and nearly of equal length; the outer lobe terminates in 5 stronger and
5 shoter and slender spines; the inner lobe has 6 (2 or 3 strong, 4 or 3
more slender) spines; the median spine is more or less kneed and not alike
in the maxillae, rather short and extremely heavy or very long and acute.
The maxillipeds are rather normal, with the outer and inner lobes of nearly
the same length and breadth; the inner lobes are truncate, each terminating in
(reckoned from the lateral to the median edge) 1 or 2 very short and  blunt
teeth, a few (3-35) spines, and 2 triangular teeth; the outer lobe has a few
setae or spines. The palp has the usuall 5 joints, decreasing in breadth from
no. 1 to no. 5; nos. 1-3 are of nearly equal length, no. 4 somewhat shorter,
no. 5 (the finger) rather short; none of the joints has any process or the like.
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Fig. 2. Ceinina japonica n. gen., n. sp. Q
Maxilla 1-2 (Max. 1-2) and .maxillipeds (Mxp.).

" All the pereiopods are rather short, and all the side plates are small, short,
and not in continuity. Pereiopod 1 has all the joints of nearly the same
breadth (except the finger); 2. joint is rather long, longer than 3.44. joints
combined. 5. joint is about as long as the 2 preceding joints combined and
as long as the 6. jc‘i‘{,nt, which has the margins almost parallel, with the
hinder apical corner triangular and a little protruding, with a very short palm;
thus the limb is not really subchelate.  The finger is much longer than the
breadth-of the 6. joint, with the apex partly covering a rather strong spine.
Pereiopod 2 is quite like per. 1, but somewhat longer. Pereiopods 3-4 have
rather short 2. and 3. joints; 4. joint is somewhat longer, with the lower fore-
corner somewhat protruding; 5. joint is very short, 6. joint longer, the finger
rather short and very strong. Pereiopods 5-7 increase in length from no. 3
to no. 7; this is due to the different length of the broad 2. joint. The side
plates of these legs are equally as deep as those of per. 1-14; that of per. 5
is bilobate, but the hind-lobe not deeper than the fore-lobe. In pereiopod s,
2. joint is almost circular in outline (but with the fore-margin straight); 3. joint
is very short, 4. joint somewhat longer, with the lower hind corner very elongate ;
6. joint is very broad; the finger very short and stout. Pereiopod 7 has nearly
the same shape as per. §, apart from 2. joint which is rather elongate, with
the hind-lobe nearly as long as the two next joints combined.
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Fig‘ 3. Cenina j&ponica n. gen., n. sp. Q
Pereiopods 1~3 and 5-7 (P. 1-3, 5-7) Br.=the branchiae.
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There are 4 pairs of simple and rather short gills on pereiopods 3-6. The
brood-pouch has 4 pairs of long marsupial plates, on per. 2—-5, with very short
setae on the margins. -

The epimeral parts of the metasome segments have the lower hind corners
almost rectangular. The pleopods have the peduncles almost quadraté in out-
line, very broad ; the outer rami are normal, with few articulations; the inner
rami are rather contorted and somewhat broader.

1. urosome segment is as long as the metasome segments and dorsally
covers the two next segments and the telson. 2. and 3. urosome segments
are rather short and probably coalesced. Uropod 1 has a short, broad peduncle
and two simple rami, of
which the outer ramus is
a trifle longer than inner.
Uropod 2 is not different
from wurop. 1. Each
uropod 3 is reduced to a
single more or less circu-
lar lobe with a single or
very few setae.

The telson consists
of two somewhat circular
or rectangular thick lobe;
it is totally covered with
the dorsal process of I.
urosome segment.

No trace of colour
was kept, except in the
black eyes.

The genus Ceinina
may be characterized as
follows (but unfortunately
the male is not known).
The body somewhat cy-

971f —~71Up.2

Uros, dors.

N

Uros. lat.view

lindrical, Isopod-like, not Fig. 4. Cenina japonica n. gen., n. sp. Q
Compressed. The side Epimeral parts of I.-3. metasome segments (Ep. 1-3), pleopod
plates very small and (PL 3), and urosome in dorsal and lateral view (Uros.). In

. . . dorsal
shallow, not contiguous. the upper fig. of the urc‘)some ‘m dors’al view the orsa part

. of I. urosome segment is omitted; in the lower fig. of the
Antenna 1-2 (ln Q) very same, the left uropod is omitted (T.=the two lobes of the
short, consisting of only telson; Up. 1-3=uropod I1-3).
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very few joints. The upper lip is distally straight; the lower lip has a tuft of
setae on the lateral angles. The mandibles have no molar process. Maxilla
1 has no palp; the inner lobe is not very short, with -1 apical seta. Maxilla
2 is normal. The maxilleipeds have the inner and outer lobes of equal length;
the palp is normally with 5 joints, none of them with apical process. Pereio-
pods 1-2 (in @) quite alike, somewhat subchelate, but with the palm very short
(the finger much longer); pereiopods 3-7 have 4. joint rather expanded and
apically projecting ; pereiopods 5—7 have 2. joint very expanded. Simple gills
on pereiopods 3-6, marsupial plates on pereiopods 3-6, marsupial plates on
pereiopods 2-5. The pleopods have the peduncles very broad. Uropod 1-2
normal ; uropod 3 each reduced to a small lobe. Urosorne segments 2-3 coa-
lesced (?); telson bilobate, cleft to the base.

Affinities of the genus, ete. This new genus is most closely alhed ‘to
the genus Ceina DELLA VALLE, with a single species.  C. ¢gregia (CHILTON),
living "at the roots of kelp and on various sea-weeds near low tide-mark off
New Zealand; for description etc., see especially CHILTON 1gIga, with 25 figs.
(and STEBBING 1906, p. 554)- » ‘

The two genera are different as to several characters in Cetna, for instance,
the back is carinate, the side plates are deep and contiguous, pereiopods 1-2.
are distinctly subchelate in @ (per. I in & is chelate); pereiopod 2 in Q has
both gill and brood plate. But they agree in the want of molar process in the
mandibles, in the want of palp in maxilla 1, and in the very reduced uropod
3 consisting only of a single joint.

' The very shallow side plates of the pereiopods are a character found in
several other Amphipods living in cylmdrlcal tubes, for instance Siplhonoecetes,
Coropleium and Chelura. .

The habitat of the new genus is very interesting, for previously only one
boring Amphipod is known, viz. Chelura (see CALMAN 1921, p. 219 and CHILTON
191gb, p. 6).

The generic name Ceinina was chosen in alluslon to the similarity with
Coina.

Literature
CaLMAN, W. T. 1921: Notes on marine wood-'boring animals. II. Crustacea.—Proc. Zool. Soc.
London, 1921, pp. 215-220.
CHILTON, Charles. 1919a: Ceina, an Aberrant Genus of the Amphipodan Family Talitridae.—.
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1919b: Desctructive boring Crustacea in New Zealand.—The New Zealand Jour.

of Sci. and Technology, vol. 2, no. 1, Wellington, N. Z., 1919, pp. 3-15 (with
literature).

StTEBBEING, T. R. R. 1906: Amphipoda I. Gammaridea.—Das Tierreich, Lieferung 21.




CONTRIBUTIONS TO THE FLORA OF
NORTHERN JAPAN 1I

BY

KINGO MIYABE anp MISAO TATEWAKI

10. Hymenophyllum Wrightii V. D. Bosca: Mivase & Kupo, FL
Hok. & Saghal. I. (1929), 5; Kryshtolovich, in Bull. Jard. Bot. Prim. de URSS.
XXIX. (1930), 412. ’

Nowm. Jar. Kokeslhinobu. ' :

HaB. S. Saghalien. Toyohara, Horo (Y. Kikrkawa, XI. 15, 1929).

N. Saghalien. Alexandrowsk, on the Rivers Akzngy, Mudjunay & Egran-
vis (A. Kryshtolovich, 1918, 1929), '

11. Asplenium Trichomanes L. Sp. Pl ed. 1, (1753), 1080; LEDEB.
Fl. Ross. IV. (1853), 521; Hook. & Bak. Syn. Fil. (1874), 196; BriT. & Br.
Ill. Fl. Nor. Am. I. (1896), 24; DigLs, in ExgL. u. Pr. Nat. Pil-fam. I: 4.
(1902), 235, Fig. 126, C; MatsuM. Ind. Pl Jap. L. (1904), 272; Cur. Ind. Fil.
(1906), 135; Heey, Il Fl. Mittel-Europ. I. (1906), 26, Taf. 5, Fig. 2; FoMmin,
Fl. Sib. Or. Extr. (1930), 144; MakiNo & Nemoro, Fl Jap. ed. 2, (1931), 27.

Nowm. Jar. Chasen-sthida.

Has. Yezo: Kanayama, Prov. Ishikari (S. Ito, VIII. 1932).

Remarks. New to the flora of Hokkaido & Saghalien.

12. Polypodium hastatum TuuNs. form. pygmaea MAxiM.: MIVABE
& Kupo, Fl. Hok. & Saghal. I. (1920), 41.

Nowm. Jae. Chabo-mitsudeuraboshi.

Has. Yezo: Mt. Oputateshike, Kutcharo, Prov. Kushiro (M. TATEWAKI
& T. Sasaki, VIIL 17, 1933).

18. Lycopodium cryptomerinum Maxim.: Mivase & Kupo, Fl. Hok.
& Saghal. I. (1929), 53.

Nowm. Jap. Sugwan.

Has. Yezo: Mt Rokutsu, Prov. Iburi (K. Tocasui, V. 9, 1933).

14. Pulsatilla angustifolia Turcz. var. nipponica Takepa, Alp. PL
(1933), 55, 20 234, 244.

[Trans. Sapporo Nat. Hist. Soc., Vol. XIII, Pt. 2, 1933]} .
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Anemone Taraoi TAKEDA, var. nipponica TAKEDA, in Journ. Bot. XLVIII
(1910), 267. : -

Pulsatilla nipponica Onwi, in Acta Phytotax. et Geobot. I. (1932), 36;
Tatewakl, 25id. 11. (1933), 87.

Nowm. Jap. - Tsukumogusa.

Hap. Yezo: MLt. Pipairo, Hidaka Ranges (Y. Tokunaca & M. Sakamoro,
VIL 8, 1929; Y. Hosuivo, IX. 3, 1933); Mt. Ashibetsu, Yubari Ranges (S.
Nisuipa & H. Yanacisawa, VIIL. 3-5, 1913); Mt. Nipesotsu, Central Ranges
(Y. Tokuxaca, VIL 31, 1932); Mt. Horonupuri, Kitami Ranges (M. TATEWAKI,
VIIL 1933); Mt. Rishiri (T. Kawakami, VIIL. 18gg).

15. Saxifraga bracteata D. Dox: Mivase & TATEwAKI, in Trans.
Sapporo Nat. Hist. Soc. XIIL.-1. (1933), I.

NowMm. Jar. Kiyosliso.

Has. S. Saghalien: Shikka, Shibunkoro (Y. HosHINO & S. SuGIYAMA,
VIIL 6, 1933); Nosuki (Y. Okapa, VIIL. 21, 1933).

Remarks. New to the flora of Saghalien.

16. Gentiana yuparensis TAKEDA, in Not. Roy. Bot. Gard. Edinb. VIII.
(1913), 234; Makwo & Newmoro, Fl. Jap. ed. 2, (1931), gs0.

form. albiflora -

Flores albi.

Nowm. Jar. Shirobana-yubaririndo.

HaB. Yezo: Mt. Yubari, Prov. Ishikari (T. HAraDA, VIIIL. 9, 1933).

17. Campanula dasyantha Biep. form. albiflora
Flores albi.

NoM. Jar. Shirobana-clishima-gikyo.

Has. Kuriles: Iyema, Isl. Urup (Y. Yamapa, VIIL 1933).

18, Campanula lasiocarpa Cuau. in Linnaea IV. (1829), 39; Kupo,
FL. Isl. Paramushir, (1922), 163; HuLt. Fl. Kamtchat. IV. (1930), 150 ; KoMAR.
Fl. Pen. Kamtschat. III. (1930), 113; TATEWAKI, in Trans. Sapporo Nat. Hist.
Soc. XI. (1931), 206.

Nowm. Jar. Jwa-gikyo.

Has. S. Saghalien: Shikka, in the alpine region about 40 kilom. west
of Hoye (A. Hiruta, VIIL. 22, 1933).

Remarks. New to the flora of Saghalien.

19. Chrysanthemum Pallasianum KomAr. Fl. Mansh. IIL (1907), 645 ;
Kupo, Rep. Veg. Nor. Saghal. (1924), 233.
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Artemisia Pallasiana FiscH. ex Bess. in Nouv. Mém. Soc. Nat. Mosc. III.
(1834), 61; DC. Prodr. VI. (1837), 116; RcL. et TiL. Fl. Ajan. (1859), 103.

Tanacetum Pallasianum Travtv. et MEv. Fl. Ochot. (1856), 55, Zab. 27;
Maxim. Prim. Fl. Amur. (1859), 163; RcGL. et Maack, Fl. Ussur. (1862), 97.

Pyrethrum Pallasianun Maxim. in Mél. Biol. VIIL (1872), 514

Nowm. Jar. Oku-iwainclin.

Has. S. Saghalien: Shikka, Mt. Niitoi (A. HIRUTA, IX 1933)

Remarks. New to the flora of northern Japan.

20. Ruppia spiralis L. herb.; Dumort. Fl. Belg. (1827), 164; Hurr.
Fl. Kamtchat. I. (1927), 8o.

Ruppia maritima L. subsp. spiralis AscHERs. et GRAEBN. Syn. Mitteleurop.
FlL 1. (1896-98), 356; GRrAEBN. in ENGL. Pil.-reich. IV: 11. (1907), 142, Fig.
30, A-G. '

Ruppia maritima L. var. spiralis Hea1, Il Fl Mittel-Europ. I. (1go6), 140.

Nowm. Jar. Negjiri-kawatsurumo., '

Has. S. Saghalien: Shikka, Higashi-taraika (H. Ourant & I. Imar, VIIL
2, 1930).

Remarks. New to the flora of Hokkaido & Saghalien.

21. Zannichellia palustris L. Sp. Pl. ed 1, (1753), 969.

var. repens KocH, Syn. ed. 1. (1837), 679; HEar, Ill. Fl. Mittel-Europ.
I. (1906), 141, Zaf. 17, Fig. 6; Hurr. Fl. Kamtchat. I. (1927), 81, in nota;
Komar. Fl. Pen. Kamtschat. I (1927), 124.

Zannichellia repens BOENN. Prodr. Fl. Monast. (1824), 272.

Zannichellia palustris L. subsp. genuina AScCHERS. et GRAEBN. var. repens
AscHERs. et GRAEBN. Syn. Mitteleurop. Fl. I. (1896-98), 362; GraEBN. in ENGL.
Pfl.-reich. IV: 11. (1907), 155.

NowMm. Jap. Kita-itokusumo.

Hap. S. Saghalien: Shikka, Higashi-taraika (H. Ontanmt & Y. Imai,
VIIL 2, 1930).

Remarks. New to the flora of Saghalien & Hokkaido.

22. Vallisneria apzralu L.: Mivase & Kupo, Fl. Hok. & Saghal. II.
(1930), 103.

NoMm. JAp. Sekishomo.

Has. S. Saghalien. Odomari, Chipisani (S. Sucawara, IX. 25, 1930).

Remarks. New to the flora of Saghalien.

23. Eriophorum alpinum L.: Mivase & Kupo, Fl. Hok. & Saghal.
II. (1930), 198
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NowM. Jap. Miyama-sagisuge.
Has. S. Saghalien: Shikka, Shibunkoro (Y Hosuivo, VIIL 4, 1933).
Renarks. New to the flora of Saghalien.

24. Cypnpedtum Calceolus L.: Mivase & Kupo, Fl. Hok. & Saghal.
I (1932), 355.

Nowm. Jar. Ok-kibana-atsumoriso, Karafuto-atsumoriso.

Has. S. Saghalien: Motodomari, Mt. Kashipo (G. Takee, H. ABumivA
& Y. Hosnivo, VIL 25, 1932).

Remarks. New to the flora of S. Saghalien & HokkAIpo.

25. Epipogum aphyllum Swartz: Mivase & Kupo, Fl. Hok. &
Saghal. IIL. (1932), 375. '

NoMm. Jar. Torakickiran.

Hap. Yezo: Mt Oputateshxke, Kutcharo, Prov. Kushiro (M. TATEWAKI
& T. Sasaki, VIIL 17, 1933).
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A BRIEF NOTE ON THE CHROMOSOMES
IN SOME ACONITUM SPECIES

BY

KAN-ICHI SAKAI
(With one plate)

On the chromsomes in the genus Aconitum, several studies have been made
since the end of the last century, although most of the materials adopted were
those under cultivation. E. OVERTON in 1893 was the first to deal with this
problem, and following him, OsterwaLper (1898), LancrLer (1927), G. A.
Lewitsky (1931), C. D. DarLingToN (1932), and A. AFIFY (1933) should be
mentioned. .

Reviewing their reports, there can be found a polyploidal phenomenon in
the chromosome number. The following list includes the plants, of which the
chromosome number has already been counted.

Diploid (n=8, 2n=16):
Aconitum Lycoctonum (LEWITSRY, AFIFY)

A. barbatum® (DARLINGTON)

A. vulparia® (DARLINGTON)

A orientale (LEWITSKY, AFIFY)

A. luridum (AFIFY)
Triploid (2n=24):

A. Napellus (OVERTON, OSTERWALDER, LANGLET, and

DARLINGTON)

A Stoekrianum (AFIFY)
Tetraploid (n=16, 2n=32):

A. anglicun (DARLINGTON)

A. Anthora (LEWITSKY)

A. Napellus (LEWITSKY)
Octoploid (n=32, 2n=64):

A. Wilsonii (LLANGLET)

A. volubile latisectum (DARLINGTON)

1) These species are synonyms of 4. Lycoctonum according to BAILEY (1930).

[Trans. Sapporo Nat. Hist. Soc., Vol. XIII, Pt. 2, 1933]
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Some detailed morphological study of their chromosomes may be found,
too.

Fortunately, the writer was able to gather a few wild species belonging
to this genus from Hokkaido and Karafuto, and he wishes here to describe
briefly the result of his observation on the number as well as on some mor-
phological aspects of their chromosomes. ‘

Here the writer ought to offer his heartful thanks to Mr. U. KimoTo in
Konuma, through whose kindness the two species from Karafuto have been
handed to him.

Materials and Methods

Six wild species have been studied. Observations were made in the mitosis
of the root-tip cells. After being fixed in NawascHIN’s chromo-acetic-formalin,
they were stained by RANDOLPH's iodine crystal-violet method.  Thickness of
the paraffin sections was 20-23 .

Results of Observation

The chromosome numbers counted in six species are as follows:

Jap. Name Obtained from  2n
Aconitum umbrosum Kowm. Ooreijinso Mt. Teine 16
A. yuparense TAKEDA Yezo-hosoba-torikabuto ~ Mt. Daisetsu 16
A. Fischeri Rcus. Oobushi Konuma 32
A sachalinense Fr. Scum. Karafuto-bushi Konuma 32
A subcuneatum NAKAI Oku-torikabuto Zenibako 32
A. yezoense NAKAI Yezo-torikabuto Maruyama 32

The approximate lengths of each chromosome from one specimen measured
with great care under the microscope is recorded in Table 1, and Fig. 7 is

the chromosome-scheme founded on this table. These are made with the diploid
species A. umbrosum.

TasLE 1. The approximate length of each chromosome
of A. umbrosum in p.

IChromosomes | Ia | Is | ITa | ITB |11 4 [IIBI IVA{IVB| VA | VB | VIA| VIB| VIIA | VIIB |VIIIA | VIIIB

Long arms 7.0| 6.9 6.0| 5.8{ 5.5 5.5' 5.0‘5.0 5.0) 5.0‘ 5.0J 4.9’ 4.0 I 4.0 ’ 2.9 2.8

Short arms 6.5| 6.5 3.0|.3.0( 1.1| L1| L.5| L5 1.0’ 1o| L.0o| 1.0| 2.0 2.0 1.2 1.2

Whole length| 13.5/13.4| 9.0| 8.8]| 6.6| 66| 6.5| 6.5| 6.0| 6.0| 6.0| 59| 6.0 | 6.0 4.1 | 4.0
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In the chromosome-scheme (Fig. 7), one can recognize eight classes from
the largest I-chromosomes with approximately median constriction, to the smal-
lest VIII-chromosomes with subterminal constriction, Among these eight types,
I-chromosomes may be fairly recognized in all the species, and especially the
VIII-chromosomes may be identified at a glance. The five species are compared
in respect to these I- and VIII-chromosomes. Here the former is called the
M, and the latter, the s chromosomes.

M. s
Aconitum wumbrosum 2 2
A. yuparense 2 ' 2
A. sachalinense (2) 25y + 25,
A. subcuneatum (2) 4
A. yezoense (2) 4

A. Fischeri is excluded from this comparison on account of their badly fixed
or stained figures.

In the above list, the number put in parentheses means that there
have been found two M chromosomes at least, and consequently there might
exist in reality just two or more of them. A more detailed measurement or
an exact judgement with good figures is ‘necessary in order to make this point
absolutely clear. ' ’

Proportional to the chromosome number, the number of the s chromosomes
is multiplied: in the diploids, we¢ can find two of them, and in the tetraploids,
four. The four s’s in the latter two species are all alike in their size and form,
except in the one species A. sackalinense, in which the 4 s’s consist of 2 s;’s
and 2 s,’s. Each lquth of the s; and s; chromosomes is as follows:

Long arms Short arms
Sy = ca Ig¢ + ca o5 pu
Sg = ca. 20¢# + ca. o5 M

The difference between the length of their long arms is ca. o.5 £

Conculusion

The writer, working with six wild species from Hokkaido and Karafuto,
found two diploids and four tetraploids.

According to the comparison of the s-chromosomes within these species,
interspecific difference in the morphology of chromosomes should exist in some
species.

Plant Breeding Institute, Faculty of Agriculture,

Hokkaido Imperial University,
Sapporo, Japan
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Explanation of Plate

Figs. 1-6. Chromosomes in root-tip cells, drawn with the aid of camera lucida
' under a magnification of xca. 2300.

Fig. 1. Aconitum umbrosum Fig. 2. 4. yuparense
Fig. 3. 4. Fischeri Fig. 3. 4. sackalinense
Fig. 5. 4. subcuneatum Fig. 6. A. yezoense

Fig. 7. Scheme showing the approximate length of each chromosome in A. zmbrosum
made from Table 1.
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STUDIES ON THE AQUATIC CHYTRIDS OF JAPAN
II. Olpidiaceae

BY

YOSIO TOKUNAGA
(With one plate)

In the preceding number of the Transactions", the writer published the
first paper of a series which recorded ten species of aquatic chytrids belonging
to the Woroninaceae. The present paper successively deals with seven species
of Olpidiaceae which were found newly by the writer in our country. Up
to the present time a few species of Olpidium parasitic on phanerogamic plants
have been reported from Japan and nine aquatic species belonging to the
same genus and Sphaerita from Manchuria.  All description of these species
hitherto recorded is omitted here because some of them seem to be doubtful
or invalid. ) .

The writer wishes to express his sincere thanks to Prof. Emer. K. MIivABE
for his. valuable suggestions and to Profs. S. Ito and Y. TocHiNAl for their
kind directions. He is also indebted to Mr. M. Nacat for his kind help in the
identification of the host plants.

Olpidium ScHROTER

in Krypt. Fl. Schlesien, III, 1, p. 180, 1886. ) ‘
Syn. Olpidium A. BRAUN, Subgenus of Clytridium, in Abhandl. Berl. Akad. Wissensch. p. 75,
1855; Olpidiella LAGERHEIM, in Journ. de Bot. II, 1888; Reessia Fisch, Beitr. Kenntn. Chytrid. 1884.

1. Olpidium aggregatum DANGEARD
(PL V, fig. 8)

in Le Botaniste, 2 sér. VI, p. 237, pl. XVI, figs. 25-26, 1891; A. FISCHER, in RABENHORST'S
Krypt. FL 1, 4, p. 26, 1892.

Zoosporangia few to 20 or more in a host cell, long ellipsoidal to cylin-
drical, sometimes irregular in shape, 26.4-go ¢ in length, 12-27.6 £ in width,
vacuolated in younger stage, with smooth, hyaline membrane ; exit-tubes single,
24-51.6 ¢ long; Zoospores small, long ellipsoidal, with a long cilium; resting
spores unknown.

1) Vol. XIII, Pt. 1, p: 20-28, 1933.
[Trans. Sapporo Nat. Hist. Soc., Vol. XIII, Pt. 2, 1933]
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Hab. In the cells of Cladoplora sp. (marine species)

Hokkaido: Prov. Kushiro; Harutori (Aug. 23, 1931. Y. TOKUNAGA).
Distrib. Europe and Japan. :

Since discovery of the species by DANGEARD in 1891, it seems not to have

been reported from anywhere. In a botanical excursion at Harutori in Kushiro
Province, the writer fortunately collected the fungus parasitic in the cells of
Cladophora sp. Although cultured for some days in our laboratory, the resting
spore of the fungus was not secured.

2. Olpidium entophytum A. Braux
(PL V, figs. 1-3)
in Monatsber. Berl. Akad. Wissensch. p. 589, 1856; A. FISCHER, in RABENHORsT's Krypt. Fl.
1, 4, p- 25, 1892; V. MINDEN, in Krypt. Fl. Mark Brand. V, p. 243, 1915.

Syn. Olidium endogenum A. BRAUN, in Abhandl. Berl. Akad. Wissensch. p. 60, 1855, pro parte;
Reessia Cladophorae FiscH, in Sitzungsber. Med. Phys. Soc. Erlangen, 1884. = ’

Zoosporangia 1-5 in a vegetative cell, spherical or broad ellipsoidal, some-
times egg-shaped, usually 12-19.2 # in diameter, with smooth membrane ; exit-
tubes single or rarely double, variable in length, never swollen in any part;
zoospores globular, about 4.8 ¢ in diameter, with a single cilium; resting spores
spherical or ellipsoidal, 12-18 ¢ in diameter, with smooth, thick membrane.

Hab. In the cells of Spirogyra communis (Hass.) KtTz.

Hotkkaido: Prov. Ishikari; Sapporo (June 24, 1931. Y. TOKUNAGA).

In the cells of Spirogyra sp.

Hokkaido : Prov. Ishikari; Maruyama near Sapporo (July 4, 1932. Y.
TOKUNAGA).

In the cells of Aegagropila Sauteri (NEgs) Kiitz.

Hokkaido: Prov. Kushiro; Lake Akan (Aug. 20, 1931. Y. TOKUNAGA).

Distrib. Europe, Manchuria and Japan.

The descriptions as above have been given of the fungus parasitic on Spiro-
gyra. "The fungus on Aegagropila Sauteri somewhat differs from the above
description. Its sporangia are larger and widely variable in size, 19.2-62.4 ¢ in
diameter. The exit-tubes are single and very thick, sometimes 9.6 £ in width.
The zoospores are short elliptical, having a long cilium and a small globule.
Pending the discovery of its resting spores, we would like to classify it under
the present name.

3. Olpidium gregarium (Nowak.) SCHROTER
(PL V, figs. 4~7)

in Krypt. Fl. Schlesien, III, 1, p. 182, 1886 ; BUTLER, in Mem. Dept. Agr. India, I, 5, p. 136,
pl. VIII, figs. 13-18, 1g07. )
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Syn. Chytridium gregarium NOWAK., in CoHN’s Beitr. Biol. Pd. II, p. 77, pl. IV, fig. 2, 1876.

Zoosporangia solitary or gregarious, up to 15 in a rotifer, spherical or el-
lipsoidal, 19.2-52.8 2 in diameter, with a single, short, blunt exit-tube ; zoospores
formed in a spherical mucilaginous bladder at the mouth of exit-tube, then swim
away by the dilution of mucus, globose in shape, containing a refractive body,
with a long cilium; resting spores produced either in company with zoosporangia.
or independently, spherical, 20.4~-48 ¢ in diameter, brownish, containing an eccen-
tric reserve globule measuring 6-13 ¢ in diameter, with thick wall which consists
of thin exospore and thick endospore and is about 6 ¢ thick, germination not
observed.

Hab. In eggs of Brachionus sp.

Hokkaido :  Prov. Ishikari; Bannosawa near Sapporo (June 21, 1931. Y.
TOKUNAGA).

In Eucklanis sp.

Hokkaido :  Prov. Ishikari; Takinosawa near Jozankei (July 12, 1931. Y.
TOKUNAGA).

Distrib. Europe and Japan.

This fungus was noticed at first in eggs of Brackionus sp. collected with
green algae in a ditch along rice-fields. One to seven zoosporangia or resting
spores were observed per egg and the zoosporangia were 19.2 to 48 ¢ in diame-
ter. In the next collection, the adult of Euwcklanis sp. which were attacked
by this fungus was obtained. In this case, the internal organs of the affected
rotifers were severely destroyed and the zoosporangia and resting spores were
enclosed in an ellipsoidal compartment. The measurement of the zoosporangia
was somewhat larger than those found in eggs of Brachionus sp. This species
has been known as a parasite of the eggs of certain rotifers up to the present.
Hence it is very interesting to note here that this fungus infests not only the
eggs of a rotifer but also the adult bodies.

4. Olpidium rostriferum TOKUNAGA, sp. nov.
(Pl V, fig. 11)

Zoosporangiis in zygospora matricis solitariis vel 2-5 aggregatis, sphaericis
vel ovoideis, 14.4-25.2 ¢ diam., membrana levi; tubulis exitus singulis, usque
ad 7op longis, 3-4.2 ¢ interdum 6 g crassis, in parte membranam matricis
perforantibus constrictis; zoosporis globosis, ca. 3.6 # diam., antice uno cilio
praeditis ; sporis perdurantibus sphaericis, interdum ellipsoidzis, 16.8-24 ¢ diam.,
in medio globulum olei continentibus, membrana levi, flava, 1.6 # crassa tectis,
germinatione nondum observata.

Hab. In zygospores of Spirogyra fitrgensii Kotz
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Hokkaido: Prov. Ishikari; Bannosawa near Sapporo (June 21, 1931. Y.
TOKUNAGA). ‘ ‘

Distrib.  Japan.

This fungus was found in the zygotes of Spirogyra Jirgensii collected in
a ditch along rice-fields. The most part of zygotés formed in culture in a PETRI-
dish were infected by the fungus. The zoosporangia are formed together with
resting spores in a zygote anid empty sporangia collapse from the outer pressure
of growth of other sporangia or resting spores. The exit-tubes are very long
and constrict at the parts where they perforate the wall of a zygote and vege-
tative cell. They sometimes swell at the outer part of a zygote, about 6 £ in
diameter. The resting spores are formed one to three in a zygote and they
are mostly spherical or sometimes become ellipsoidal owing to the lateral com-
pression of each other. The germination of resting spores was not observed.

" Olpidium entophytum A. BRAUN parasitic in the vegetative cells of Spirogyra

and other green algae is one of the most closely related species to our fungus,
but its sporangia have a short exit-tube which is not swollen and the resting
spores are smaller in size. :

5. Olpidium Sphaeropleae ToxuNaGaA, sp. nov.
(Pl. V, figs. g-10)

Zoosporangiis in oospora matricis plerumque solitariis, sphaericis, magnitudine
variis, 12-24 ¢ diam., tubulo exitus singulo, brevi ornatis; zoosporis ellipsoideis
vel ovoideis, ca. 4.8 X 2.4, antice uno cilio praeditis; sporis perdurantibus in
oospora matricis solitariis vel rarissime binis, sphaericis, 11.4-12.6 ¢ diam., mem-
brana levi, subflava, ca. 1 ¢ crassa tectis, germinatione nondum observata.

Hab. In oospores of Sphaeroplea annulina (RotH.) AGARDH.

Hotkkatdo :  Prov. Ishikari; Takinosawa near Jozankei (July 12, 1931. Y.
TOKUNAGA). '

Distrib.  Japan.

This fungus was found in the young oospores of Sphaeroplea annulina col-
lected in a ditch in rice-fields. The zoosporangia mostly fill the cavity of
oospore at maturity and are very irregular in size. The resting spores lie very
laxly in an oospore. They are quite uniform in size, mostly 12 ¢ in diameter,
and contain a central reserve globule surrounded by granular protoplasm in
which a small hyaline spot'is embedded.

Pleolpidium A. FiscHER

in RABENHORsST’s Krypt. FL I, 4, p. 43, 1892.
Syn. Rozelle CORNU, in Ann. Sci. Nat. 5 sér. XV, p. 148, 1872, pro parte.
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6. Pleolpidium cuculus BuTLEr
(PL V, fig. 12)

in Mem. Dept. Agr. India, I, 5, p. 124, pl. VII, figs. 22-25, 1907.

Zoosporangia produced in large swelling of host hyphae, spherical to sub-
spherical, usually 19.2-24 ¢ in diameter, with a single exit-papilla; zoospores
clavate or ovoid, with a cilium in larger end ; resting spores single, free in swollen
hyphae of the host, spherical, 12-18 ¢ in diameter, light yellow, with smooth,
thick membrane, germination not observed.

Hab. In hyphae of Pythium wionospermum PRINGSHEIM.

Holkkaido : Prov. Ishikari; Maruyama near Sapporo (June s, 1932. Y.
TOKUNAGA).

Distrib. Europe and Japan.

This species was described by BUTLER as a parasite in the sporangia of
Pytlium intermedium. Our fungus was found in the hyphae of Pythium mono-
spermum whose sporangia are filamentous and apparently similar to the ordinary
hyphae. The affected hyphae are expanded to globular form resembling the
oogonia or sporangia of the species of Pythium which has sporangia of spherical
type. Pleolpidium irvegulare BUTLER parasitic on Pythium vexans also attacks

the hyphae, but its resting spores are provided with short regular spines on

their wall.  After careful examination of the characteristics of our fungus, it
was identified with Pleolpidium cuculus BUTLER.

Pseudolpidiopsis v. MixpEN

in Krypt. Fl. Mark Brand. V, p. 255, 1015.

Syn.  Pleocystidium FiscH, Beitr. Kenntn. Chytrid. p. 42, 1884 ; Diplop/ysa SCHROTER, Subgenus
of Pleocystidium, in Krypt. FL. Schlesien, III, 1, p. 195, 1886, pro parte ; Ofidiopsis (CORNU) A. FISCHER,
in RABENHORST's Krypt. FI. I, 4, p. 37, 1892, pro parte.

7. Pseudolpidiopsis Schenkiana (Zorr) v. MINDEN
(PL V, fig. 13)
in Krypt. Fl. Mark Brand. V, p. 257, 1915.

Syn.  Olfidiopsis Schenkiana ZoPF, in Nova Acta Acad. Leop. XLVII, p. 168, pl. XV, figs. 1-32,
1C84 3 BUTLER, in Mem. Dept. Agr. India, I, 5, p. 135, pl. X, figs. 11~13, 1907.-

Zoosporangia solitary or gregarious in a vegetative cell of the host, ellip-
soidal or elongated, sometimes spherical, variable in size, 30-81.6 ¢ long, 21.6~
26.4 ¢ wide, with smooth membrane; exit-tubes single, irregular in length,
rarely 60 ¢ long, sometimes swollen at inside of host wall; zoospores globular
4-5.4 ¢ in diameter, with a long cilium; resting spores formed one or two in
a vegetative cell of the host, spherical or ellipsoidal, 30-42 #¢ in diameter, with
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smooth, thick, brownish-yellow membrane and a large oil drop; companion
cells single, hyaline, spherical, 16.8~21,6 ¢ in diameter.

Hab. In vegetative cells of Spirogyra sp.

Hokkaido: Prov. Ishikari; Sapporo (July 2, 1931; June 26, 1932. Y.
ToKUNAGA); Bannosawa near Sapporo (June 5, 1932. Y. TOKUNAGA).

Distrib. Europe, India and Japan.

Botanical Institute, Faculty of Agriculture,
Hokkaido Imperial University,

Sapporo, Japan.
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Explanation of Plate
The magnifications of figures are x 400 in Fig. 6 and x 650 in the others.

Figs. 1-3. Olpidium entophytum.: 1. Zoosporangia in a cell of Spirogyra communis. 2.
Resting spores formed in Spirogyra communis. 3. Zoosporangia in a cell of
Aegagropile Sauteri.

Figs. 4~7. "Oltidium gregarium: 4. Zoosporangia in an egg of Brackionus sp. 5. Rest-
ing spore in an egg of Brackionus sp. 6. Zoosporangia and resting spores
in an adult of Eucklanis sp. 7. Resting spore formed in the adult of
Euchlanis sp.

Fig. 8. Olpidium aggregatum : Zoosporangia in a host cell.

Figs. 9 & 10. Olpidium Sphaeropleae . Q. Zoosporangia of fungus and healthy oospores
of hest.  10. Resting spores in oospores of the host.

Fig. 11. OBpidium rostriferum : Zoosporangia ard resting spores in zygotes of the host.
Fig. 12. Pleoltidium cuculus : Zoosporangia and resting spore in the host hyphae.

Fig. 13. Pseudolpidiopsis Schenkiana - Zoosporangium and resting spore in the cells of
the host.
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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

[Traps. Sapporo Nat. Hist. Soc.,, Vol. XIII, Pt. 2, 1933]
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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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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
BELXRBIFLCG HOBAFEGNLS b o (LB MERORRKBET3ED Yo MHF
BRTRE~WEIACEALLVRUT, Hfirde @ﬁWEOFEﬁSﬁ’ETR& b3 Y I
RICEYPIRNELRBLS Lo

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,
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