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Y. YOKOHAMA : Photosynthetic properties of marine benthic
red algae from different depths in coastal area

RLEEILIRAT O DB G LTV 5 & s 5 figfiath < 13 ENGELMANNLD i & 5 C,
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Fh, WK ED, 1~2 BRI gt L,
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LD e Bbhb,

BEIEDORIC X 5 FEEE 1966 4E22 b 1969 4Eiblc» T, 45 A b6 B ka
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* THEEERPTES No. 270.

ORFHERFEEIN B EERAT (%R T E 5-10-1)
Shimoda Marine Biological Station, Faculty of Science, Tokyo Kyoiku
University, Shimoda, Shizuoka-ken, Japan.
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 4, 119-124,
Dec. 1973.
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Fig. 1. Photosynthesis-light curves under 20°C in several red algae
collected from different depths. The depths expressed in
parentheses were those from the low water mark.
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Fig. 2. Photosynthesis-light relationships in three species of Rhodo-
phyta under white and green lights. The green light simulated
illumination in the water of 10 meters depth in the coastal
area. Chondrus was collected from the lower intertidal zome,
Plocamium was from 8m depth in a little turbid water and
Meristotheca was from 10 m depth in comparatively clear water.

TOFREDThIEL TN TH B, TOTHARLLBETII RV LV IBENE
FTHDT, UTD L5 tFBRELY T 7c» 1o, 60,000 ergs/cm?/sec TH BN B IABERE
DEFME T % 40,000 ergs/cm?/sec TOXAFHEEOEIEY AL RBXOF LT
DT A DIER & AV TIH~z, Table 1 [TRLICHERYHBEEBIED 40,000 ergs 12 3%
B AEEREXC R A TR I D LB EARELNTH D, HERIBEEXTTLD
BT E TS L EKRT S Fig. 2 OfMBOTHIIEN L bDEELD, D
A £y /< FOEENE L AHBEIRCEEDREDTFTA4OThEFLALALE
THD, TETHD4KY / < 2ABFOBEHCHEICHEE LT B EEL 5, i
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Table 1. Percentages of photosynthetic rate in Chondrus verrucosa
under illumination with white or green light of 40,000
ergs/cm?/sec. to that under the light of the same quality
of 60,000 ergs/cm?/sec. Experiment temperature was 20°C.

Quality of light Value in each experiment Average

White light 93.1 93.3 934 98.5 94.6

Green light 80.0 82.1 88.0 91.8 85.5
100

50

ABSORPTION (°)

o I
400 500 600 700
WAVE LENGTH (nm)

Fig. 3. Absorption spectra of living frond of Chondrus from
the intertidal zone and Meristotheca from 10 m depth.
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Fig. 4. Absorption spectra of living fronds of the
two species, expressed by optical density.
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DRERIC X B iR L RO L ZBBROTIIRT 74 4 OFREROTH L D 27 /b
&\, Fig. 3 CRLIERORIRR =7 v THBILX S, 4HY ) < 2DEER
FIRIRDIR & A ERITT e - T 80% U EOBINETRT DT, KREBCECH LW
B ORI KT 2B ERITA K Y / < 2 OBHE, REXOERIMETLAV-DTHAH
50 AXY /= 3R HREKOFIACIT, ThiItE&Ehs Phycoerythrin 2k & <
HEoTwbZ tid Fig. 4 wRL7: Optical density #BfrE L-RINZ = 7 b it
1+ % 490 nm M35 4> B 570 nm HHE A C OB IUDOELELSBLMATH S, D
LIXEHH 7Y TIRAEY 7= 22 BT, #HEoD Chlorophyll a #FED Phyco-
cyanin QG & - THaD Phycoerythrin 23832 W5 2 tit ko Thieb 3R Tw
%o Fig. 4 ORINZ <7 + T, 680nm HEDILDIEEE 740 nm BHE DI & DEE
DR E JTBAIEFREY Y O Chlorophyll @ £ETHFIL T LEL Bh 5, FE
THETHE, +44 /YD Chlorophyll @ &FiX4 KY / = 2 DFROFES L BE
Ihb, ¥1-565nm fHEDILE 600 nm DA & DEEND 44 2 Y D Phycoerythrin
BEIAEKY /w2 D15ELHEIND, hOMBIBI 4%/ YD Phycoery-
thrin & &® Chlorophyll a EBIXTAHIIA XY /= 20 FhDH 3 fELEE A
%, Phycocyanin & EDOWEMIC Hi) 5 &% 600 nm X ) RREFEEADOL <1vDOB
BODLLEERIN, 41 HY /< 20ARMIY BN Lhbh b, REROZD X 5K
Iz 7 v BRI ORATELE & ERTEAROM T —BEC A bR 5 X 5 TH
%o, ¥7c HAXO and BLINKS? T X ¥, Porphyra BROLEBEE R T5HEMT
DL HBERARDEENR AR S L\ 5, —CAETETO L DITEEPERE
ZOREEEY LTED, FEOLOREITReHkEY LT\ 5, BITOHMEDOREITERT
DRDEET T HFHE, FEHNOMLEOREILENOKDOZ BT 5t s UCEMET
HILENTED, CHIMIEEW FEHATLON S RERHEEILTHHLEXLDD
TINS5 s,

Summary

Several species of Rhodophyta were collected from different depths in the
coastal area of Shimoda, Izu peninsula. Photosynthesis-light curves of algae
from upper range were of the sun pattern and those of ones from deeper range
were of the shade pattern (Fig. 1).

Chondrus verrucosa, collected from the intertidal zone, utilized white light
by an efficiency a little higher than that of green light, while in the case of the
other red algae from deeper range the efficiency of green light was the same as
that of white light or was higher than it (Fig. 2). The difference in the efficiency
between white light and green one observed in Chondrus was remarkably less
than that in a green alga, Ulva pertusa, which was collected from the same
level in the intertidal zone, while both the species showed the same pattern in
photosynthesis-light curve under white light. It may be rather natural because
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there was remarkable difference in absorption spectrum between them. The
frond of Chondrus absorbed light by rates higher than 80% in almost all range
of the visible region.

The higher efficiency of green light, observed in the algae from deeper
range, was considered to be caused by a high ratio of phycoerythrin content to
chlorophyll a or phycocyanin. The ratio of phycoerythrin to chlorophyll a in
Meristotheca was presumed to be approximately 3 times of that in Chondrus.

In general, the red algae growing in upper range are of dark color, while
those in deeper range are of clear red or pink. It is presumable from the
present results that the former is adapted to white light and the latter to

green light. We could find a fine chromatic adaptation among the members of
Rhodophyta.
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M. TATEWAKI: Life histories of Bryopsis plumosa
(HuDps.) C. AG. and B. maxima OKAM.

FEF # = BIIME monophasic diplont, > ¥ b FHEORBAERNROLRT, RO
Kb EEx bR T, Li L HUSTEDEL? p3 Derbesia neglecta DT D
¥E#H o Bryopsis halymeniae DEEX BT, »i =BHEHOEFERCREOHRIN
BHELND L EPDTEREL, K RIETEMA®) (X3 —oy <EDO F =B 3EDE
ERICOWT—EOWREITc\, stephanokontic zoids U T 5 KRR &I T
THZLEEWALMT LI,

SEIHAFED % RO A &~ % £IZH\Th stephanokontic zoids T % %
RBMROBET D Z LAELMT ENIcOTHRET 5,

AZNIIN BRI, AR SHKEEZIR PR BES RS0 RZLE T, ¥
F AN EOMPLRELTTE - ko, BERAFREROME=FHE  SsfLB L v
3

HHELFE

AERT RS RICHENE, /% = Bryopsis plumosa (HUDS.) C. AG. (£, 1969
SE11 BERsE) L+ 4% = B mazxima OKAM. (FH, 19704212 B ; TIEE KRR,
1972 £ 7 A4 Th 5,

Tt & L EEA protoplasts 26 DHIEELEEDO—EHOFERDIHIZ, protoplasts
PO u Y ERTZI->TRFLTCWILOTHS, ML MRS INL
protoplasts 2L IE#HAEEHEL, AL TRBFLHIT 5, H#RT 1972412 7,
ZhHDEBTFOEEILIRDLAT,

BTt 140, 18°, 23°C T, Fh¥h 1l B 4EMRE (RE), RO 10EREIRH (8
H) DAL ETA 6 BEDOR - ILEHREBAHA LI, BIICXAGRELT OW)
AL, BENT 1,500~2,500 lux TH - 1o, HEEBL200ml AEFY » —v & 10ml AR
BE i, B3 ESP $Z#ie SCHREIBER O XA, 14 BEIcHEEL e,

* hREEERBRERSRI
REEHERERBEES No. 84125

** A AR BEERWBRRTERR (ERTALEE 1 0 13)
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 4, 125-129,
Dec. 1973.
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NEeb AN F 2 LEBEIEERKTH S, BEEEIEERORARBTC Y -
Tfibh s (Figs. 1, 2), MEBTIIEEELRI LR LT, BETFEWR TS, @
e LRBTORAREIIZLBDONIL -T2,

EA TR ABERRIRC D, AREBALOOLBEL, §8 LB ARG
L% (Fig. 3), $93~5 # ATRE 1~3cm, ER100~300 oL, FO 1~¥AED
DEETRACAE TS (Figs 4, 5), BELCHSILRRETEYT L, SBIIBE T,
EREIBEHL, %D, £ELTLADT, AREBIIBER LY, ey
FOLONMNTETL B,

BT O OARBIZILC LIE, iz 23°C DERASBTI L EELI, LA LeS
BT, O TRRETEREN DL T 2880 8h o fo, FhoiSuhd ESP Eicids:
X Xvas, BENIAbRIch - 1, )

ALR T, 2°CHEBSLMHT, Livdh SCHREIBER W TEELI-L XCDL, h
HARGBOFEHN RO, A UERLMATY 14°C & 18°C TR B o oo
2Eh, BREREALKETHERIN 1~3cm ORREG (3~5 1 BESEDL D) % 23°CHE
A&MBHEL, SCHREIBER W THEERTAZ LI - T, HRHIL20~30 B THAL
FEIEE Y (Fig. 6), B L GRS Shic, ThbRRBORBLENaT
T EAHREINT, 2L THBET Derbesia BOBE & RBtro T B,

U LIEEHIBY. Derbesia BTHIBIA T\ 3% TF & A UFUBT stephanokontic
zoid TH% (Fig. 7). WEBRTIE V= AT (N % = DBEIE 25~30 X 20~
25 p1) T, SR L BHOBCEINCH 150~160 KDRAE (B X 17~20 o) Rl % T\ B,
HEZSBOBRENLBEY, BAXALRIE,

BRTEOLNICEEMROBX BB T, MINEHS XL, M EELTRL
Y, 3~4 BTRF LI, ok, HEMENKE SR, £0% 2 2 REBACTERT L
LCRFTIHALHEE XN (Fig. 8), DRI & &~ % T DEEITEH - T2,

EEMBROTHRTORFEMEL, BINIESFOEE L EETEHE LBIRRE
B, MENAEL, TORELGATHL, FRHS & ORFNTETL 5, Bk
X1 ODRFEGELOREAOESAAHREIN, FhEhsiisx =08ke s (Fig. 9),

WM O D~k it ROERIIT, WThOBEEETE XA, 14~23°C D
RH&MHT ESP S AV 500 X<, #HH 30~50 B CHERUHEDRIEL 7
oo &4 2% 2 OBREFIBERECIAKOTESA BV O CIREERNIDETH - 1o,

kB, FRRTIIES TIOEE *20EBCRE TV AIBEIN;
Droice

% =

AEBRTHAE N * = BHEMOEERICI\TY stephanokontic zoids #HKT 5
FRGUROFETZZ LELMTI 572, LA L RIETEMAG) [T L5k 5 — 1y s
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Figs. 1-9. Bryopsis plumosa (HUDS.) C. AG. from Muroran.

1. Female gametes (X1000); 2. Male gametes (x1000); 3. A zygotic
germling from 25-days old culture (X100); 4 & 5. Matured filamen-
tous germlings (X1 & X5); 6. A part of matured filament showing
zoid-formation (Xx200); 7. Stephanokontic zoids (X1000); 8. Aplano-
spores and their germination (X50); 9. Bryopsis-plants derived from
a stephanokontic zoid (X1).
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BB AEED B. plumosa, B. hypnoides, B. monoica ¥+ FhF UEE T EMC
Lo TEBEENRILBZLEREL T3, fxiE B. plumosa DFE, 77 v AL
DRoscoft ED DT H, BETFH»LLTEEMREZER T 5 RIREHRAES O
LT, 77 v 2EBROMAPEED b O, HEEMRMRORRGERLEL 0L, B
BrrettfRICAEFTTHL0L 280 2b Y, Ld, RIREORBTET S ¥ TOWHR
URIRI) 73 Roscoff EHANRD ERVEW S, —Fix 7 v #ipR, JLEEDL DT, B
AFILETEE » =R Y, EEEREERT 5 2REHREAG RV, ¥,
FNRERORI - ILEMOEADOLTHERROERH, S, HIRFIEFAOAFROERIZOW
TLREBEEIED BRIV E LTV, ThHDERIE B. hypnoides, B. monoica D
BELABETH B ERXTB, " 2BOAEFRIEOMZ, B. hypnoides =2\ T
NEUMANN? %1 Helgoland B, BARTLETT and SOUTH® 734 # £ @ Newfound-
land ETHEL T35, WThIEETHDLORFRIEE » =itficicn 2147
TH5o

STEWHIKE»DARD L, BROZDOREDLTICIE VLB b, &E
MoHhBHET 7y ZAERE F ) OFECABE LT 5, BEETFH L OKRREBOKRIRITD
BEhbarb L, EREGEOBMEMC X - T, 458 CEREVNEDh B bR
A, AR TARY TIL EWEAF =3B 77 VZREDLDLBIERA UL TH -1 &
LI BRECTEKBRYEMLTE4+ 5 2DEAIL, XIEVGCAROKEMYEL,

AEBRTIE, AEE IEEGFHIOLN 3 20BBCABTTIEEROEFEE,NLL AL
Nigho ke, ChiZFmEs bHENE—2 v v2% b, HROKRBHE L, FhFh
B—DRE®D protoplasts 07 v Y EFRNLBONILOTH A LCRAL TS LR
bhd,

ZRDBDREOWTE, SHRIc- bk, B, RENHLEDLDOWT, HE
ML T LERDS 5,

RIZHZHIT O T, ZINNECKER? % B. plumosa (Naples ) THESZUIEEF
WD L X2z 5 L#BELTWB, Ff, NEUMANN® (% B. hypnoides 122\ T,
BEFHDORRGBIRDEKRCBBELED, ThiSKib i itk - T, Ex=
N2 EDEBIHREIND Z LEBBL B, BESZUTOTiL ZINNECKER D
BECHEBLXE TV B, RIETEMA {34 =R ERIRGHAR E T, Thb ofifagEs
2y I —fREGETER 3 — FORBRIGC L » TRIAIL, AciRGTEEMRIERENS
BB GHNR B EREL TV A, FRENDLR TV,

& LEH 52 stephanokontic zoids DIURDEEITEZ 5 DTHIUE, Skl
FHitRE WS LN TE S, T LTERBGLRTFEHEOMEMRL TAE X TERC/L BN
i @i Derbesia-Halicystis DEFEFR LR L 24 7 THBHE 2 5,

LAED X 5T 3 e BHEWOAEIFRICOWT, stephanokontic zoids #IUEKT % %
REUARHIEIEL, Thht Derbesia DFBED X 5 IeEflislATELEST, £EM4TH
DHETRIL->TW5H, Derbesia J&EFHHNTERD TR T LA —IBAL AT 5 7o
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Summary

Bryopsis plumosa (HUDS.) C. AG. from Muroran, Hokkaido and B. maxima
OKAM. from Shimoda, Shizuoka-Ken and Inubé-saki, Chiba-Ken appeared to
have a heteromorphic biphasic life-history ; there is an alternation of a Bryopsis
phase (gametophytic phase) and a diminutive creeping filamentous phase pro-
ducing stephanokontic zoids.

Bryopsis plants are dioecious gametophytes and produce biflagellate aniso-
gametes. Parthenogenesis could not be observed. Zygotes from anisogametes
developed in culture into creeping filamentous germlings with a few irregular
branches. They grew well at 14-23°C, in a long day condition, but maturation
did not occur. They matured and produced stephanokontic zoids when removed
to conditions of 23°C and a 10-hr photoperiod. Their maturation was holocarpic.
In some cultures, zoid-formation was incomplete and produced aplanospores.
The stephanokontic zoids (also aplanospores) developed into new Bryopsis plants.
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H. YAMAMOTO: The development of the male reproductive
organ of Gracilaria verrucosa (HUDS.) PAPENFUSS
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COWTIEREBEL M ZN TRV DO TREBERYRET S,

Bt Lict 27 Y (Gracilaria verrucosa) (¥, 197045 f ~6 BICEEEBRNR
TOFRE ETHRELBARTH B,

MR EIRBOR AMIOMEI D RET S, TichbREMED 1 23EX
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Figs. 1~9. Development of the male organ of Gracilaria verrucosa (X550).
1-3. Formation of spermatangial mother cells from one of the outermost cells
of cortical layer. 4. Two groups of the filaments of spermatangial mother cells
in one conceptacle. 5-8. Successive stages in the formation of the filaments of
spermatangial mother cells, spermatangia and conceptacles. 9. Vertical section
through a full-grown conceptacle, showing deep pot-like shape.
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Summary

The development of the male reproductive organ of Gracilaria verrucosa
from Moheji, near Hakodate, is described.

Spermatangial mother cells develop from one of the outermost cells of
cortical layer. The mother cells divide successively and give rise to a branching
system. '

As this process progresses, a depression appears on the thallus surface,
followed by the formation of a conceptacle in the thallus tissue.

The branch system always covers the entire inner surface of the conceptacle.

Each of the mother cells, which constitute the branch system, divides into
two or three cells by means of a cross wall, and the top of the resulting cell
row develops into a spermatangium.

Spermatangia are nearly globular and 3-4.5 ¢ in diameter.
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The description of Lamiénaria yendoana MIYABE

Louis D. DrRUEHL* and Michio Masupa

Laminaria yendoana MIYABE was first proposed by MIYABEY in his special
lecture on the Laminariaceae of Hokkaido and Saghalien at the Hokkaido Meeting
of the Japanese Society of Scientific Fisheries, October 1934. Subsequently,
MiYABE?) published L. yendoana as a nomen nudum in a report based on the
manuscript of his lecture. Two years later, two descriptions of L. yendoana
were published in OKAMURA’s Nippon Kaiso-shi®), one written by OKAMURA
and the other by MIYABEY. MIYABE contributed a taxonomic list of the
laminariaceous species found in northern Japan to the Nippon Kaiso-shi on
OKAMURA’s request. According to OKAMURA3), MIYABE’s list was based on
the manuscript of the above-mentioned lecture. There are several discrepancies
between these two descriptions.

The purpose of the present study was to determine the correct description
of L. yendoana and to typify this species. This was done by examining historic
specimens and those in later collections. The relationship between this species
and Laminaria sikotanensis MIYABE et NAGALI is also discussed.

Materials and Methods

In translating OKAMURA’s and MIYABE’s descriptions of L. yendoana we
have employed the terminology used by TOKIDA® when he translated MIYABE’s
Laminariaceae of Hokkaido (1902). Further, we have used the general format of
MIYABE’s type description. To these descriptions are added measurement data
in italics. The measurement data are from five fertile plants collected by us on
November 1, 1972 near the entrance of Muroran Harbour.

The herbarium specimens examined are deposited in MIYABE’s herbarium
which is located in the Herbarium of the Laboratory of Plant Pathology, Faculty
of Agriculture, Hokkaido University, Sapporo (SAPA), and in YENDO’s herba-
rium which is located in the Herbarium of the Department of Botany, University
of Tokyo (TI).

The Institute of Algological Research, Faculty of Science, Hokkaido Univer-
sity, Muroran, Hokkaido, Japan.

* Present Address: Department of Biological Sciences, Simon Fraser Univer-
sity, Burnaby, B. C., Canada.
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 4, 133-138,
Dec. 1973.
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Results and Discussion

OKAMURA’s (1936, P. 253) description of L. yendoana is as follows:

“Laminaria yendoana MIYABE, sp. nov. Japanese name. Yendo-kombu
(M1YABE), Tororo-kombu (local name).

Thallus erect, small; holdfast composed of filamentous haptera; stipe cylin-
drical, short, mucilage ducts closely set in a single row in cortex; blade oblong,
blade base at first cuneate but later becoming cordate, bullations present on
both sides of median fascia while young; mucilage ducts present in outermost
cortex of blade; sporangial sori covering most of blade on both surfaces except
along margins.

Locality ; Motomuroran and Mori in Volcano Bay (Uchiura-wan), Hokkaido ;
Sai, Aomori Prefecture (Saito Ho-on-kai, No. 48212).

Holdfast composed of slender filiform, filamentous haptera, branching five
to eight times dichotomously uppermost haptera, arising in a whirl: stipe cylin-
drical, slightly compressed above, 6 cm in length, 35 mm in diameter at middle
portion, 6-9 mm in diameter at uppermost portion, mucilage ducts arranged
closely in a single row in cortex; blade linear-oblong, provided with two rows
of bullations and broadly cuneate at the base while young, when old, oblong or
elliptical-oblong, somewhat undulate on marginal portions, cordate, flat at base,
dark brown in color; sporangial sori covering most of blade except along
margins; blade 35c¢m in length, 15-19cm in width, mucilage ducts present in
a single row in outermost cortex.

This species collected at first by Dr. K. YENDO at Muroran is rich in
mucilage and closely related to L. cichorioides MIYABE. This has been known
as an unpublished new species proposed by K. MIYABE, who kindly agreed with
the author to describe it here.”

Thus OKAMURA emphasizes that this species has mucilage ducts in the
stipe but makes no further reference to the median fascia.

MIYABE’s description of L. yendoana (in OKAMURA, 1936, p. 288) is as
follows:

“Laminaria yendoana MIYABE. Japanese name. Yendo-kombu (MIYABE),
Tororo-kombu (local name).

Holdfast composed of slender haptera branching five to eight times dichoto-
mously, uppermost haptera not arising in a whirl, thickest haptera 1.6-2.0 mm in
diameter, mucilage ducts sporadically present in cortex. Stipe slender (3.8-4.3
mm in diameter at base), 3.5 mm in diameter at middle portion (2-2.5mm when
dried), cylindrical below, slightly compressed above, cuneate (2.8-4.1 mm in thick-
ness and 6.6-9.8mm in width), rather long, 3.5-10.0 cm in length ; mucilage ducts
absent. Blade long-oblong, long-obovate or long-spatulate in outline; blade
margin entire, slightly undulate; blade base rotundate or cordate; blade with
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two longitudinal rows of bullations arranged on each side of median portion
while young, but becoming smooth when fertile; blade without median fascia;
upper portion of blade thin, wide and membranous while growing, but later
decaying gradually from upper portion; blade up to 60 cm in width, usually 15-
30cm in width, up to 225m in length, usually 60-90cm in length when fertile
(80 cm above blade base, blade margin 0.7-0.8 mm thick and median portion 1.7-
1.8 mm thick), blade with one layer of large mucilage ducts in outer cortex;
medulla very thin. Sporangial sori formed on both blade surfaces except along
margins. Color dark brownish olive when fresh, becoming black in dried blades
which are rigid and fragile. Blades soaked in fresh water are very viscous.

Locality: Growing on shells and stones, in a depth of 12.0-22.5m.

[Hokkaido] Iburi Prov.: Muroran (NISUKE TAKAHASHI, 1908, January),
Motomuroran (MIYABE, 1924, November), Ogonshibe (MIYABE, 1921, October),
outside of Muroran Harbour in deep water (TOKIDA, 2.25m long, 60 cm wide,
1934, July); Aomori Prefecture in Honshu. Shimokita Prov.: Sai (Saito Ho-on-
kai, No. 48212, supplemented by OKAMURA).

Distribution: Endemic to the vicinity of Volcano Bay (Uchiura-wan), Hok-
kaido.”

MIYABE’s description contrasts with OKAMURA’s in that according to
MIYABE there are no mucilage ducts in the stipe and no median fascia on the
blade. There are many specimens of L. yendoana in MIYABE’s herbarium
(SAPA). The collecting data of these specimens are as follows: 1) Abuta, Iburi
Prov., on Aug. 19, 1890 by K. MIYABE; 2) Ogonshibe, Volcano Bay, Iburi Prov.,
on Sept. 29, 1931 by K. MIYABE; 3) Shukuzu in Muroran, Iburi Prov., on Sept
21, 1933 by M. NAGAI; and 4) Shukuzu in Muroran, 12 m depth, on July 12, 1934
by J. TOKIDA. These plants fit MIYABE’s description. Of them, the specimens
cited in MIYABE’s description® are only those collected at Muroran by Dr. J.
TOKIDA.

According to OKAMURAS3), this species was first collected at Muroran by
Dr. K. YENDO. To examine the specimens observed by Dr. K. OKAMURA, we
searched for them with Prof. M. KUROGI in OKAMURA’s herbarium which is
kept in the Herbarium of Department of Botany, Faculty of Science, Hokkaido
University, Sapporo (SAP), but in vain. In YENDO’s herbarium (TI), we found
three sheets of L. yendoana MIYABE. The labels of these specimens bear
“Laminaria, January 1908, Muroran, collected by NISUKE TAKAHASHI” in K.
YENDO’s handwriting and “yendoana MIYABE” in K. MIYABE’s handwriting
(see Fig. 2). We are indebted to Emer. Profs. Y. YAMADA, M. TATEWAKI and
J. TOKIDA for their assistance in recognizing MIYABE’s handwriting. These
pressed specimens apparently do not have a median fascia. We sectioned two of
YENDO’s plants and found no mucilage duct in the stipe. Thus, these specimens
fit MIYABE’s description very well, but not OKAMURA’s. Further, OKAMURA gave
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in a note following his description the length and diameter of stipe and the
length and width of blade. These measurements do not agree with those of the
pressed specimens in YENDO’s herbarium. We suppose that OKAMURA must
have described L. yendoana on the basis of other specimens. His description
seems to fit L. cichorioides MIYABE. This well-known species is characterized in
having delicate haptera, mucilage ducts in stipe, crispate blade margins, round
to cordate blade base, and blade with a median fascia (OKAMURA3:6), MIYABE®)).

As for the type description of L. yendoana MIYABE we have adopted
MIYABE’s description for the following reasons: 1) according to Article 36 of
the International Code of Botanical Nomenclature?”), MIYABE’s description should
be considered as a valid publication though not accompanied by a Latin descrip-
tion or diagnosis; 2) his description fits the plants from Muroran in having
slender haptera (Fig. 2) and mucilage ducts in the blade (Fig. 1, C) but no median
fascia and no mucilage ducts in the stipe (Fig. 1, B); and 3) MIYABED had pre-
sented his description orally two years before the publication of OKAMURA’s
book® in which MIYABE’s and OKAMURA’s description of L. yendoana were
published together.

Fig. 1. Photomicrographs showing cross sections of hapteron (A), stipe
(B), and blade (C) of Laminaria yendoana collected at Muroran
on Nov. 1, 1972. m, mucilage ducts. Use scale in B for A-C.

MiYABE® did not designate the holotype for his L. yendoana. So we have
selected a lectotype, to typify this species, in accordance with the guidelines and
Article 7 of the International Code of Botanical Nomenclature?. In searching
the MIYABE’s and YENDO’s herbaria we found the specimens which were cited
originally by MIYABEY. They came from two collections as stated previously.
We have selected as the lectotype a specimen from YENDO’s herbarium (Fig. 2).
To make this selection we are much indebted to Emer. Prof. J. TOKIDA and
Prof. Y. NAKAMURA for their valuable suggestions.

Laminaria yendoana MIYABE and L. sikotanensis MIYABE et NAGAI closely
resemble each other as pointed out by NAGAI®). He stated that Laminaria
sikotanensis is distinguished from the former in having a rather coarse and less
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Fig. 2. The lectotype of L. yendoana MIYABE deposited in YENDO’s
herbarium housed in the Herbarium of Department of Botany,
University of Tokyo (TI). The label, in YENDO’s handwriting,
states that the specimen was collected at Muroran, in January
1908, by Mr. NISUKE TAKAHASHI.
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mucilaginous blade and a slightly thicker stipe. L. sikotanensis is known from
the southernmost Kuriles off the eastern coast of Hokkaido and L. yendoana
from Volcano Bay (UChiﬁra—waﬁ) on the southern coast of Hokkaido. We have
observed in MIYABE’s herbarium seven specimens labelled as Laminaria collected
in Nemuro Harbour and at On-neto on the eastern coast of Hokkaido and placed
in the same cover as the specimens of L. yendoana. They are equally similar to
both L. yendoana and L. sibotanensis. Further study is required to determine
whether they are conspecific or not.

We wish to express our gratitude to Emer. Prof. J. TOKIDA and Prof. Y.
NAKAMURA for their criticism of the manuscript and for their valuable advice.
Our thanks are extended to Emer. Prof. Y. YAMADA, Emer. Prof. M. TATE-
WAKI, Prof. M. KUROGI, Prof. T. MAsaAKI, and Prof. H. TOYOKUNI for their
kind advice and informations. We also express our thanks to Prof. D. MURA-
YAMA and Dr. H. OHASHI for the loan of specimens. This study was supported
in part by a National Research Council Canada Grant A2918.
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K. KONNO: On the marine algae from the coast of
the southern part of Akita Prefecture
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Fig. 1. A sketch of map is
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1. Monostroma undulatum WITTROCK
var. farlowii FOSLIE b &t +tx /¥

showing the three collected :
stations (}) in the southern
part of Akita Prefecture.
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“Mar. Alg. Norway, Contrib. I. (1890) p. 114”; KAWASHIMA, List Mar. alg.
Iwate Pref. p. 62; TOKIDA, Mar. alg, S. Saghalien p. 60, pl. 7, figs. 8-14, pl. 12,
fig. A-C; NODA, Mar. alg. Shioyazaki Cape p. 65.

ILESER, BAIFLEATHORE L e s, MIBRETE CIERY, BER 125~
19 ¢, FEBUTAE Y BZIA T, Monostroma pulchrum FARLOW LIiXXFIXh 3,
o b BEL, EHROLOTHBA, FRHETEHT T, Bb L ZOWNAARE
23 BEERTIILH B 5 b, '

Fig. 2.

X285 3 X285 4

Monostroma undulatum WITTROCK var. farlowii FOSLIE

1. plants. 2. surface view of a frond.
3-4. cross-section of a frond.
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2. Elachista globosa TAKAMATSU +3<7 7

Elachista aus dem nordéstlichen Honshu, Japan in Saito Ho-on Kai Museum
Res. Bull. No. 14 (1938), p. 160, fig. 6 (1938); NODA, Sp. Phaeophyta fr. Sado Isl.
p. 27, pl. 1-(2); -E. fucicola OKAM. (non ARESCH.) Icon. Jap. Alg. IV p. 49, pl.
163, figs. 1-12.

HA7EsOERCEE, NEESRCEEL, EX 12~18 mm, FBOAYET
%o EAXTIE O hgfici-» TREAWL, LT oM< 7eb, TEAKED
MIIAEIR T, B 11~16p, R34~42p (BSLHEED 03~04f5), EifOMIRLE
W, @& 19~27 p, R 23~27 pp (BXERD 0.7~1 %), ARITEEIRTESEHRT S,
THFHEIM L RRTH B,

3. Hypoglossum nipponicuns YAMADA =Y FH <=,/

Notes on Some Japanese Alg. in Journ. Fac. Sci. Hokk. Imp. Univ. ser. V.
Vol. T (1930), p. 35, pl. 6, fig. 1; OKAMURA, Nippon Kaiso-shi p. 762; SEGAWA,
Nippon Kaiso-dzukan pl. 64-{fig. 511).

& 3~5cm, SIROMERE VA, hofs BioEd, DR LERE
Do PRI X DAL, FITIE0I~1L5 mm, JEE 140~189 o, RHSEIFEZET 5, W

Fig. 3. Hypoglossum nipponicum Y AM.

1. plants. 2. surface view of a frond. 3. terminal
cells. 4-5. nemathesia.
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FAFEEIR 68~90 ¢, FEIEHCHES LT nemathesia (773~1088 ¢t X392~522 ¢r) #7c L
T\ 5%,
4. Polysiphonia pulvinata J. AGARDH k34 b7+
“Alg. Medit. p. 124 (1842)"; Sp. Alg. II p. 957; SEGI, Polysiphonia fr. Jap.
p- 195, pl. 3, fig. 5, text-fig. 7; NODA, Sp. Rhodomelac. fr. Sado Isl. p. 50.
ity MRTHCESL, BE15~2cm, FENE VEIRYEL, BILEATH
Bo WEIIIE 142~172p, RIRIZ X DB ECHET S, FURITE50~8L 4, KX 222~
404 p, KIRIBROMNER L 02, EVKIADRNL H EMTEVAETEL, £182~
202 p, BERCHBL, LIBERE €%, BREEMCERBEN LS REL T 5,
Al 48, gEfREY R, MoRFREE 1~ p, Rhic/E Bz SUREERR
TET S, BERIBOKRME LT, BRIV, B, B 141~172 4, K11 202~253 ¢
TH5,

Fig. 4. Polysiphonia pulvinata J. AG.

1-2. the basal portion of a frond. 1. rhizoids. 2. prostrating part
and standing branches from it. 3. tetrasporic branches. 4. cysto-
carps. 5. trichoblasts. 6. cross-section of a branch.

Summary

Continuing on the previous papers of the marine floral study of Akita Prefec-
ture the present writer made monthly investigations on the southern coast
of this prefecture. As the result 137 species were identified, which include 1
species of the Cyanophyceae, 19 species of the Chlorophyceae, 33 species of the
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Phaeophyceae, and 84 species of the Rhodophyceae. By the present study 28
species were newly added to the marine flora of Akita Prefecture, and some new
knowledges were obtained from a distributional viewpoint.
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1) 4% # (1971) A ¥EHE, ®E, 19: 4-50.

2) (1973) BE¥EHOWHE. RE, 21: 1-1L

3) DNEEEHE - MEESKL (1963) KERRUCERRENBREOHHE & BH, 11:
62-70.

4) DAEESkth (1967) #EY vE, KERBLEFER. KEREH B % BT 5F %, No. 90:
89-98.

5) &&%F R (1971) Wik 7 BABERE RERVCEEsBOBRFE. &5 19:
28-33.
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K. KONNO: A list of marine algae from the coast
of the southern part of Akita Prefecture

A monthly list of marine algal species collected at three stations (O[Ja) in
the southern part of Akita Prefecture. The species marked with * are newly
added to the marine flora of Akita Prefecture; Q-+ Kisagata; []----- Hirasawa
(Nikaho); A Kosagawa.

Species (month) 7 8 9 1011121 2 3 4 5 6

I. CYANOPHYCEAE (1)

Lyngbya lutea (AG.) GOMONT o N
Yy /se7o—H

II. CHLOROPHYCEAE (19)

Ulothriz flacca (DILLW.) THURET
fla ) teil_fa......ooo...

Enteromorpha compressa (L.) GREV. e .

? ? es7+sy OO 00 -0
E. intestinalis (L.) LINK RY 74 /Y e v e OO0 e e e
E linza (L) ]. AG. w2747 e e e s o . O0O0O0 - -

Ulva pertusa KJELLMAN 7+ 7+ %ISOOOOOOOOOO

Monostroma angicava KJELLM. A o
=Ve b= Sy
M. arcticum Wittrock * #ve v+ =7+ o N

M. grevillei (THUR.) WITTR. e
YAk b=y

M. undulatum WITTR. var. farlowii e
FosLIE efe b=y

Chaetomorpha aerea (DILLW.) KUTZING e e ..
ENHED 2 RE 0000 - - -

C. moniligera KJELLMAN # <Y a2 X% %‘AO e e e e e e e s W

*Cladophora albida (HuDs.) KUTz. .00
PRI T

* RERVHMTFESER MFHET2E1S)
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 4, 144-149 Dec.
1973.
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Species (month) 7

8 91011121 2 3 4 5 6

C. rupestris (L) KUTZ. {. submarina
FOSLIE 19v* 7

C. stimpsonii HARVEY # = v+ 7+
Bryopsis hypnoides LAMOUR. # 33~} %
B. muscosa LAMOUR. +# &/ ~%%

B. plumosa (HUDS.) C. AG. ~% %

Caulerpa okamurai WEBER van BOSSE
THAT XK

Codium fragile (SUR.) HARIOT &
III. PHAEOPHYCEAE (33)

Sphacelaria iwagasakensis NODA
safvs0—H

*S. prostrata TAKAMATSU "
*Elachista globosa TAKAMATSU + I<7 5

Dictyopteris divaricata (OKAM.) OKAM.
EXVE EaP

D. undulata (HOLMES) OKAMURA
Y7x¥ X

*Dictyota binghamiae J. AG.
TIiv/sv0—8
D. divaricata LAMOUR. # X/ 7 ¥

D. flabellata S. and G. 7 : v 74+ 0O—H
Padina crassa YAMADA =279 $vFY

Leathesia difformis (L.) ARESCHOUG
EATE

Papenfussiella kuromo (YENDO) INAG.
V-1

Sphaerotrichia divaricata (AG.) KYLIN
AvEX

*Nemacystus decipiens (SUR.) KUCKUCK
X7

Desmarestia viridis (MULL.) LAMOUR.
N Sy

Punctaria latifolia GREV. ~-% F¥%

Colpomenia sinuosa (ROTH) DERB. et
SoL. 77w/

Petalonia fascia (MULL.) KUNTZE
L ay )Y

Scytosiphon lomentaria (LYNGB.) J. AG.
AvE/)Y

O o O

O

. .

(ON@)

- 0O000O0O0

.00 - -

-

-+ 0O0000O0
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[or]

Species (month) 7 91011121 2 3 4 5 6

Chorda filum (L) LAMOUR. Y1 % N © B R SRR ST
Undaria pinnatifida HARV.))SUR. 752 =+ « « +« « « « O0O0QO + -
Coccophora langsdorfii GREV. A& x7 [ o « o o o o o o o « o

Cystophyllum caespitosum YENDO .
ystophy e Y 5ey 000000

Sargassum confusum C. AG. 7Y Ao %2 '8 QOO0 - 0000 -0 -

S. enerve C. AG. ®xv#v35 R IR I © R B R
S. hemiphyllum G. AG. 4V %2 OaO000O0--00C0O « - -
S. horneri (TURN.) C. AG. 7h=7 e e s e e e e . 000O0
*S. Rjellmanianum YENDO % %2 «+ -0+« 0000 - ¢ -

S. mi thum (KUTZ.) YENDO . . .
‘mzcracan u ' ‘) e o 00 0000

-S. patens C. AG. vy ~z=7 S ¢ IE RN |
S. piluliferum C. AG. = %&9 3 o000+« 0+ --00
S. serratifolium C. AG. 7 ax¥y=y O I
S. thunbergii O. KUNTZE v +35/4 [JOOOO - 00000 -
S. tortile C. AG. =v =y N o

IV. RHODOPHYCEAE (84)

Bangia fusco-purpurea (DILLW.) LYNGB. e e o .
7 * TPy 00000

Porphyra palleola NODA 4 * /Y O
P. pseudolinearis UEDA oy AL 7Y e s e e . OO0 ¢+ e e .

*P. suborbiculata KJELLMAN O
TNAT=)Y

P. yezoensis UEDA A+ VE /) e ee e e 000 - -
Nemalion vermiculare SUR. % 3 Vo 2 v

O
Gelidium amansii LAMOUR. ¥ v 7'+ I(:)l 8 [ONONONONCNCRONONG)

O
Pterocladia tenuis OKAM. + %7+ e+t O+ s 00+ .o

Dermatolithon dispar FOSLIE e
JYVFEFF

Heteroderma sargassi FOSLIE f. parvula | | | . | . O« « « v .
MASAKI yyae%

Amphiroa ephedraea DECAISNE B o T
RAVHN=7F

A. zonata YENDO Y AH9 Hh=)F .
Corallina pilulifera P. et R. €ves Ha oo o i 00.0. .

Gloiosiphonia capillaris (HUDS.)/{C.:I;M/.H i e e . .. 00000
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Species (month) 7 8 9 1011121 2 3 4 5 6

Carpopeltis affinis( HARV.)OKAM. =Y /9 + « - « « OO0 0O OO

Grateloupia divaricata OKAM. # £ 7 Y e I

O
00-0-000 - -
c OO + v e e .

O
G. filicina (WULF) J. AG. A»% /Y %1

var. porracea MERT. v Y m AHT
*G. imbricata HOLM. {. flabellata OKAM.

A R C BRI
G. livida (HARV.) YAM. e 3 a5 5 ca s O0000O0OO0O -
G. okamurai YAMADA *a v /b % I I O]

*G. ramosissima OKAM. A A # 5 e s e e . OO0 - -
G. turuturu YAMADA YA YL %‘ N I © B R
Pachymeniopsis lanceolata YAM. 7457 [+ OO « O+« « +« « OO
Gloiopeltis furcata P.et R. 772m779 « « « « « « OO0O0OO « -
Nemastoma nakamurae YENDO .. .

SN 'e) e e e e e e e

Schizymenia dubyi (CHAUV.) J. ﬁ(.}:'xj- ;, +a0+++-000000.

QT .

Solieria mollis (HARV.) KYLIN O v v v v OO0 « « « =

RV AIY YV
Hypnea cervicornis J. AG. # X/ 433 [8 ONONCNORORING)

*H. esperi BORY kx5 /Y ¢ I T T
*Plocamium recurvatum OKAM. e T
%27
P. telfairiae SURINGAR =7 N ¢ B
Caulacanthus okamurai YAMADA
PRI O 000 ¢+ & - -
Gracilaria bursa-pastoris (GMEL.) Slf/,VaA% 0-000-000000
G. textorii (SUR.) J. AG. #»-2/ Y OO+ ++ 0O+ +-00
Gymnogongrus flabelliformis HARV. PN
% ARy, * 50000000000
G. japonicus SURINGAR #** v / ) O—H % T T T S
Chondrus crispus STACKHOUSE ¥+ % g A 00 ¢« O ¢ o o -
C. ocellatus HOLMES ¥ / < % %‘SOOOOOQOOOO

f. crispoides MIKAMI L+ F v+ h &= o« o o o o O ¢« ¢ =+ =+ = =

o

C. pinnulatus (HARV.) OKAM. €52ty [« « « « « ¢« ¢« « + OO0
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Species

(month) 7 8 9 101112 1

2

3

4 56

Gigartina tenella HARVEY A%/

Chrysymenia wrightii (HARV.) YAM.
EAYEY Y

Rhodymenia intricata (OKAM.) OKAM.
L = AN Y

*R. palmata (L.) GREV. # L R

Lomentaria catenata HARVEY
TVVFE

L. hakodatensis YENDO =2 AL 7YV FF

Champia parvula (AG.) J. AG.
TYFEY Y

C. recta NODA 259V FFV 9

*Antithamnion nipponicum YAM. et
INAG. TRIHHF

Neomonospora yagii YAMADA A +F x4

Benzaitenia yenoshimensis YENDO
_yFvE

Campylaephora hypnaeoides J. AG.

=d )

Centroceras clavulatum (AG.) MONTAG.
A FA

Ceramium boydenii GEPP 7 3 7+

*C. japonicum OKAMURA %4 ¥R

C. kondoi YENDO =V Fy A XA

C. rubrum (HUDsS.) C. AG. 4 ¥20—H8

C. tenerrimum (MART.) OKAM. ¥ 4 ¥ 2

*C. tenuissimum (LYNGB.) J. AG.
FRALPAFR

*Microcladia dentata OKAMURA
' EP DL EY

*Acrosorium flabellatum Y AM.
YryvRAyY

*A. polyneurum OKAMURA AP Y R,/ )

*A. uncinatum (J. AG.) KYLIN
HhEI ALY

A. yendoi YAMADA H~A4 9 A7y

*Hypoglossum nipponicum YAM.
RYFH =)y

go-00000000O0

L I )
c Q00+« + 0O+ + 00 -
L I IR RN @ I
050+ 000+ -0
0-0-++000000
O+« « + Q00 + « « « =
.......Q..OO
L . R @ BRI
OO'
000000 -0 -
O+ Q¢ s o v o o o« 0O
e s OO *» + O ¢ o o .
......OOOOOO
++++++-000000
D.....O0.000
.......OO...
.........OO:O
L IO NONONONe)

O

Dasya collabens H. et H. ¥ 70— O -

*D. sessilis YAMADA =3 v Xo7

©)

®)
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Species (month) 7 8 9 1011121 2 3 4 5 6
Heterosiphonia japonica YENDO e e e e e,
£ ¥ OR®)
H. pulchra (OKAM.) FALKENBERG ..

? ) R 4oy ~ 0000 00000
Chondria crassicaulis HARV. = HEONONCRONONONONONONONG)
C. dasyphylla (Woobpw.) C. AG. . .. e . ..

vrxsy O 0O o
*Laurencia capituliformis YAM. =AY Y o« o o O ¢ o o o o o o «
L. intermedia YAMADA 7wV Y/ « e+ 0O+ 00 =~ -0 -
L. nipponica YAMADA v 5 7 YV O+« +«+++ 0+« +0-0
*L. obtusa LAMOUR. =¥V Y/ N
L. venusta YAMADA ¢ 2V Y/ S N © I

Leveillea jungermannioides (MART. et
HERING) HARV. PR V)

Polysiphonia abscissa H. et H.
YYRTA P T

P. japonica HARVEY *7 VA4 + 7+
P. morrowii HARVEY <r 4 } /4
P. obsoleta SEGI + YV 4 + 7+

*P. pulvinata J. AG. eF 4 7+

P. urceolata (DILLW.) GREV.
Yayavr))
*Rhodomela subfusca (WOODW.) C. AG.
A b7o=Y

Symphyocladia latiuscula (HARV.) YAM.
A7 87%F

« v 00 - -

ORONONONONG)
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M. NODA: On the marine algae collected
at Shiiya-Kannon-Misaki, Kashiwazaki
City, Niigata Prefecture

MRS OMABEINE, BFBHLETH 1M 30 SoERCH Y, BHERINE
R DD~ 2 2RI AL, HEE, At S 2R T30 4 TRIFEHRS, HFHRIRC
REEFRABMOFEFHEETOBRBNTEINTEHY, FERKE~NFELRETLE LD
Bicd, KEBREC X - THERRE N TIbh TS, HARBEMR—FOBRL, <
DIETRACRT A EEARBTLHBDT, EED ITLENLSH EFTIOMFEDHE
BOREETIc - 7co AEXEMELE CCEAREYRLI, COo—HIBEEWROEMM
WBEY, HLRRTRCTRCEAYRLTEFEREOEIRLh, RFEME

EABRFWROMELRT X H)

* FRAFEBEEREWERSE (FRTHEA+EZ o Ry 8050)
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 4, 150-159,
Dec. 1973.
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ICIRBEL T/ D AT LT Y, FARCITL Y OBOEHENMTHHIFO R TEIEMN
B\, HELEEOEAY AICETRL Tate, BOBILGE 11, 8557, £ 107,
BE2T, A 177THEARIEN S0 m SioBiRTELRI,

Table 1. A list of algal species collected monthly
at Shiiya-Kannon-Misaki through one year
from 1971 to 1972.

Species (month) 1 2 3 4 5 6 7 8 9 1011 12

CYANOPHYCEAE (2)
Reivularia atra ROTH #+ 2797597
R. nitida AGARDH 7%+ Y7597 i i
CHLOROPHYCEAE (11)

Enteromorpha compressa (L.) ‘GREV.
. 374 /Y

E. linza (L) J, AG. 9 RATH 7Y
Ulva pertusa KJELLMAN 7 + 7 4+

+
+
Chaetomorpha aerea (DILLWYN) KUTZ. e e e
BAHED 2 Rt e e
+
+
+

.
.
.
-
.
.
.
.
.
.

+ +
+ +

C. crassa KUTZING #+ 7Y a X% . + o - 4+ 4+ 4+
Cladophora fascicularis (MERT.) KG.

. : Sy rry T +++++++ ¢ - -
C. opaca SAKAT Y X¥ F v ¥ # 7+ + +++++ 4+ e e

C. rudolphiana (AG.) HARV. .

g
Bryopsis plumosa (HUDS). C. AG. %% « « « o o o « o « o 4 .
Codium fragile (SUR.) HARIOT . A+ ++ 4+
C. tenue Kitzing 4 + i1 T TN

PHAEOPHYCEAE (57)

Ectocarpus commiztus NODA e e e e
LR EALD—-F

E. elachistaeformis HEYDRICH
LEREALD—F
E. sargassiphyllus NODA
LR EHD—H

E. shiiyaensis sp. nov. LA EHDO—H B

Streblonema codii BARTON .+

Compsonema intercalare NODA o T
" Elachista globosa TAKAMATSU

+ o+ o+

S

FI=77

E. tenuis YAMADA &V F =77 R S T T T S
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Species (month) 1 2 3 4 5 6 7

[¢4]

9 111213

f. pacifica TAKAMATSU
®VFI=750—-HRB

Sphacelaria apicalis TAKAMATSU ‘ . ..
<bif\Lf9@—'ﬁ++++++++ + +

S. furcigera KUTZ. ¢ AL 60— L A R o

S. prostrata TAKAMATSU e e e e e e e e e
KBERLLO—HE

S. radiata TAKAMATSU e e e e e e e e e
KBRLLO—H

S. shiiyaensis sp. nov. { AHBRLLO—HF I I

+
Dictyopteris divaricata. OKAM. ..
| Drctyop avwnax CEE A+

+ -+

+

D. latiuscula OKAMURA ¥ ~X 7+ o e e . . o e e e e
D. prolifera OKAMURA ~35 ¥~ X e e e e e e
D. undulata HOLMES ¥ 7 ¥ »~X D T S
Dictyota cervicornis KUT%. areso—m o e e
D. binghamiae 1. Ac. '$:7,-.IL<‘$O—‘E e
- D. divaricata LAMOUR. # X )7 s N L
D. flabellata (COLLINS) S. et G ' L I T S,
D. linearis (AG.) GREVILLE A4 }7 § ¥ T
D. spathulata YAMADA ~37 32 D

Dilophus okamurai DAWSON . e e e e e e e
. 72V VT IY A+t

Pachydiction coriaceum OKAM. e e e
FFH I

Padina crassa YAMADA =249 $ 959 L
Spatoglossum pacificum YENDO

Leathesia difformiodies TAKAMATSU

+
+
azvyy THFFFE 4+ oo
ThRiEhbo—m  C " C +
L. difformis (L.) ARESCHOUG *-%Y & L R i

Petrospongium rugosum (OKAM.) S. et G. | Foe e e e e e e
Y97 Ah9

Eudesme virescens (CARM.) J. AG.
=7 FEX2

Papenfussiella kuromo (YEDO) INAG.
VAR

Sphaerotrichia divaricata (AG.) KYLIN e ..
Pha ' , toexys ° + 4+ - e .
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Species

(month) 1 2

10 11

12

Nemacystus decipiens (SUR.) KUCKUCK
®X7

Desmarestia viridis (MULL.) LAMOUR.
Yoy sy

Punctaria latifolia GREVILLE
: ! PAPAE I N

Colpomenia sinuosa (ROTH)
DERB. et SOL. 77w/

Hydroclathrus clathratus (BORY) HOWE
AITAIY

Petalonia fascia (MULL.) KUNTZE
LY. VR

Scytosiphon lomentaria (LYNG.) J. AG.
h¥Ee/)Y

Chorda filum (L) LAMOUR. Y%
Ecklonia kuromo OKAMURA 7 u 4
E. stolonifera OKAMURA Y L7 5 £

Undaria pinnatifida (HARV.) SURINGAR
9 h A

Coccophora langsdorfii (TURN.) GREV.
AX¥EY

Cystophyllum caespitosum YENDO
‘ HA 7 %Y

Sargassum confusum C. AG.
TYVAVEYS

S. enerve C. AG. ®v &y 7

S. hemiphyllum C. AG. 4V x7
S. horneri C. AG. 7r %72
S.

. micracanthum (KUTz.) YENDO
FyE7

S. microceratium (TURN.) C. AG.
74 %7

S. patens C. AG. ¥ v <=x=x7

S. piluliferum C. AG. =+ %73
S.-serratifolium C. AG. /7 a¥y =7
S. tortile C. AG. av =7

S. thunbergii O. KUNTZE ¥ i +5 /7 #

RHODOPHYCEAE (107)

Asterocytis echigoensis NODA
zF TRV FF

+
+

+ o+

+ o+

+ o+ + + o+

+ 4+ 4+ + +

+ o4+ o+ o+ o+ 4+

+ +

+ +

+ +
+ +

+
+

+
+ 4+ 4+ o+ o+

+
+ 4+ o+ + o+

4

+

+ + + o+ + o+

+
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Species (month) 1 2 3

4 5

9 10 11 12

Erythrotrichia carnea (DILLW.) J. AG.
ESPER

E. reflexa (CROUAN) THURET
2IHrKRYIFE

Goniotrichum alsidii (ZANARD.) HOWE

NX=3Fm
Porphyra okamurai UEDA 2w /)
P. palleola NODA % /)
P. pseudolinearis UEDA & v a4 7Y

Acrochaetium catenulatum HOWE

B AF—=bLO—H

A. codii (CROUAN) BORNET
HLAF—buiro—H

A. sancti-thomae BORGESEN
HLABF—bviO—HF

Helminthocladia australis HARV.
_=xX7y

Nemalion vermiculare SUR. & 3 /v 2 v

Asparagopsis hamifera (HARIOT) OKAM.
HhF /Y

Gelidium amansii LAMOUR. ¥ v 7'+
G. vagum OKAMURA =2V 7+
Pterocladia tenuis OKAMURA # -37 +

Hpyalosiphonia caespitosa OKAMURA
: AVarrerFFx

Chondrococcus hornemanni (MERT.)
SCHMITZ. RYAF IS

Corallina pilulifera P. et R. €Y e 3
Jania nipponica YENDO ¥ 5 &+ X%

Carpopeltis affinis (HARV.) OKAM.
=Y/

Grateloupia divaricata OKAM. # % 7 )
G. filicina (WULF.) C. AG. A#5 /Y

var. porracea (MERT.) HOWE
YYeANT

G. livida (HARV.) YAMADA b5 a5
G. okamurai YAMADA *a v /b %
Pachymeniopsis lanceolata YAM. 7 &5 7

Callophyllis rhynchocarpa RUPRECHT
EXbYHEFNF

.
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Species

(month) 1 2 3

9 10 11 12

Nemastoma nakamurae YENDO
ehsyr /4

Solieria mollis (HARV.) KYLIN
kY AT YV

Hypnea cervicornis J. AG. H X4 ~5
H. charoides LAMOUR. 1 -°5 /Y

H. flagelliformis GREV. A A5 /Y
H. saidana HOLMES +A4 &4 5
Plocamium telfairiae HARV. =5

Gracilaria bursa-pastoris (GMEL.) SILVA
v T T

G. textorii (SUR.) J. AG. #-3/7

Gymnogongrus flabelliformis HARV.
FEV Y

G. japonicus SURINGAR 3 %X 2D bh O—Ff
Chondrus crispus (L.) STACKH. ¥+ #
C. ocellatus HOLMES v 7 <= %
Gigartina tenella HARV. A% /Y

Chrysymenia wrightii (HARV.) YAMADA
RAYFEY Y

Rhodymenia intricata (OKAM.) OKAMURA
<4y

Champia parva (AG.) HARV.
9IFFV Y

C.recta NODA 2597V F ¥V v
Lomentaria catenata HARV. 7 v v F ¥
L. hakodatensis YENDO =2 AL 7Y FF

Antithamnion echigoense NODA
rornsho—i

. nipponicum YAM. et INAGAKI
7RI TR
A sparsum TOKIDA # 2A b a v i+ix

Callithamnion apicalis NODA
ENRVECTO—T

C. callophyllidicola YAM. % 24 } 7'+
C. echigoense NODA = %24 + 7

Centroceras clavulatum (AG.) MONTAGNE
A FA

o
+

_l..

+ o+

+ o+

+ o+ o+

+

+ + o+
+ o+ o+ 4+ o+

+ o+

+ o+ o+

+ o+ o+ o+

+ o+

o

+

+ 4+ + + o+ o+
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Species (month) 1 2 3 4 5 6 8 9 1011 12
Campylaephora hypnacoides J. AG. . .
pytacp P sy T A4S +
Ceramium aduncum NAKAMURA .. + ..
=¥ 4 FA
C. boydenii GEPP 7 3 7+ o s+ + + . .
C. kondoi YENDO =2 v Fy 4 FA o o 4+ 4+ 4+ . « o
C. japonicum OKAM. x4 FA . 4+ - . e .
C. minutulum NODA sp. nov. . e 2. .. .
AT AFR
C. tenerrimum (MARTENS) OKAM. C e+ . o+ .
4 ¥ A
C. tenuissimum (LYNGB.) J. AG. e e e ey ..
FXALAFA
Crouania attenuata J. AG. 2 v 745 + e e .+ . « o
Griffithsia rhizoidea NODA e . ...
MELCEO—H +
Pleonosporium dichotomum NODA .. .. e e .
KFHRFEO—H
P. clongatum NODA +V =47 A&= -+ . . . .
Spermothamnion echigoense NODA ... . C o+ .
VO EO—H
Spermothamnion yonakuniensis YAM. et
TANAKA f. flexuosa NoDA R .. + .. e
2aF 7= AL=D—TYE
Spyridia filamentosa HARV. v 7 % 7+ . . -+ + 4+ 4+ 4+ +
S. tenuis NODA =V 9 7 74 S « e e
Traiiliella intricata (J. AG.) BATTERS e e 4. ..
2=/44F
Wrangelia japonica NODA 5 v %V 7 + oo e e+ + + + + +
Acrosorium flabellatum Y AM. .+ .
YUy RA)Y
A. polyneurum OKAM. AL A7 L T T . .
A. yendoi YAMADA ~A4 % 237 + + + + 4+ + + 4+ + + +
Hypoglossum nipponicum YAM. . + . ..
RYFH =)y
Benzaitenia yenoshimensis YENDO .. L. +
_vFvE +
Dasya collabens H. et H. #UHo—Hi + + + + + + + 4+ + + +
Dasya cylindrica NODA Y v 52527 e e e . + e e . .
D. echigoensis NODA =5 =427 . e -+ .
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Species (month) 1 2 3 4 5 6 7 8 9 101112
D. sessilis YAMADA =4 v ¥ 27 R
Heterosiphonia japonica YENDO A V ~% + 4+ « + + - . . +
H. pulchra (OKAM) FALKENBERG C ot . .
VRA DT
Chondria crassicaulis HARV. =3 + + + + - + + + +
C. dasyphylla (Woobw.) C. AG. ) e e e e .
YFE Y
C. expansa OKAMURA %Y+ ¥ S L
Herposiphonia subdisticha OKAM. ) .. -
Jmrbe ATy
H. terminalis SEGI 7%/ Rk x =¥y 4+ oe e e e e e e e +
Euzoniella ocellata YENDO i . e e e e e e e .
VADVRAE B
Laurencia hamata YAMADA » vV T R
L. intermedia YAMADA 7 = 7 7/ .+ + . . ..+
L. nipponica YAMADA 9 5V / + .. + 4+ 4+ - -+
L. obtusa LAMOUR. =¥V YV B
Laurencia okamurai YAMADA Y5V YV - + .
L. pinnata YAMADA ~% 7V L
L. undulata YAMADA =27V . + + + .
Leveillea jungermanioides (MI?RT. et + o+ . + +
HERING) HARV. Sy y O
Polysiphonia decumbens SEGI . . L. + . .
YRvA L7
P. fruticulosa (WULF.) SPRE/I\\‘CU;._?/f e . b+ o+ .
P. japonica HARV. * 79 A + 7'+ B
P. morrowii HARV. v A + 74 D
P. notoensis SEGI /7 + A4 + 7'+ T A
P. urceolata (DILLW.) G}}Eav\.7 vy oo+ . e e et
Rhodomela subfusca (WOODW.,)f (]37A/G7 A E A ..
Sygf{z&ogl:dza latiuscula (HA?\;)A R e e e e o4
S. marchantioides (HARV.) FALKES?}.:*{_ o+ o+ o+ e e e

S. pennata OKAMURA & # 2% % O I T T T S S




158 WwOBl $2l% H45 IBMLBFEIZA

ZOETHDE, BERLBEHEOEREOL WUIRED C/P) 12019 T, Efhcd
BUEAIMEL , JLHFROWEBLRT Z &b, L LITHOEIT b IciBEC BT RO
EENREL, BEAVYYaxE, Abin, BEAVTIY, 232V 7Y, Jue, /o
A, EAF Y, ®RYNFI/INF, RV, K/ NRI)Y, 29Y, = 4FZ,
YUYRNIY, RV FHR=AIY, AVAE, N =4 b THRERBERRO DT
Hbo TV IY, R=2V I, N <A LIV REABTRFLLONEEND,

DML ERLTAD L, ZOBRREOEEKU NTEEOREH BT THEREY
Yied, ¥FREOFENSKIMET T 52, EHIEL T ofgrh TR BER OB M <
B> TERAROWEL S LD, BARAEHEO—IHELRL T2 X5 Bbh b,

RO, ZOWBTET 2 EAREREShcbDTH B,

Ectocarpus commiztus NODA, E. elachistaeformis HEYRICH, E. sargassiphyllus
NoODA, Sphacelaria apicalis TAKAMATSU, S. furcigera KUTZING, Asterocytis
echigoensis NODA, Antithamnion echigoense NODA, Callithamnion echigoense
NoDA, Spermothamnion echigoensis NODA, Dasya cylindrica NODA, Ceramium
aduncum NAKAMURA, Callithamnion apicalis NODA. # o ROMEEITSAE _ LRIEA
» %5, Sphacelaria radiata TAKAMATSU, Elachista tenuis YAM. {. pacifica TAKA-
MATSU, Streblonema codii BARTON, Leathesia difformioides TAKAMATSU, Anti-
thamnion sparsum TOKIDA, Polysiphonia fruticulosa (WULF.) SPRENGEL. F7/2,
DFRCFEE LTORICRD 3TV TULE  ERTEDRID itk 5, Ectocar-
pus shiiyaensis sp. nov., Sphacelaria shityaensis sp. nov., Ceramium minutulum sp.

nov.

Summary

In the vicinity of the investigated coast, the construction of a large-scale
nuclear power plant is scheduled. For fear that the plant should exert in the
future some bad influence upon fishery, a preliminary investigation has been
carried out since 1971 by the experimental station concerned. The present writer
also has been engaged since 1971 in the research of the marine algal flora along
the coast in question. A preliminary monthly list of the algae collected through
one year from 1971 to 1972 is presented herein. The number of the species
identified amounts to 177, including 2 species belonging to Cyanophyceae, 11
species to Chlorophyceae, 57 species to Phaeophyceae, and 107 species to Rho-
dophyceae. The ratio of the species numbers between Chlorophyceae and Phae-
ophyceae (C/P, as suggested by the late Dr. S. SEGAWA) in the case of the
present locality shows a very low value (0.19) which suggests, according to
SEGAWA, that the algal flora should belong to the northern-type. However, it
should be taken into consideration that the present locality is poor in the devel-
opment of intertidal rocky reefs ‘and consequently in the number of littoral
species, and that the present collections contained many drifted sublittoral warm-
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current species which had grown under the strong influence of the Tsushima
warm-current.

X [

1) NoDA, M. (1972) Some marine algae collected on the coast of Kashiwazaki
Province facing the Japan Sea (1). Sci. Rep. Niigata Univ. Ser. D (Biol.) 9:
1-15.

2) NobDA, M. (1973) Some marine algae collected on the coast of Kashiwazaki
Province facing the Japan Sea (2). Sci. Rep. Niigata Univ. Ser. D (Biol.) 10:
1-10.

3) NODA, M. (1973) Some marine algae collected on the coast of Kashiwazaki
Province facing the Japan Sea (3). To be published in near future.
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Manuscripts and other correspondences should be addressed to the Japa-
nese Society of Phycology, ¢/o The Muroran Kaiso Kenkyusho, Muroran,
Hokkaido 051, Japan
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