ISSN 0038-1578

Vol. 27 No. 2 20 June 1979

The Japanese Journal of

PHYCOLOGY

Continues Bull.

CONTENTS
Michio Masuda, Thomas C. DeCew and John A. West : The tetrasporophyte of
Gymnogongrus flabelliformis HARVEY (Gigartinales, Phyllophoraceae) .

Tetsuro Ajisaka: The life history of Acrothriz pacifica OKAMURA et YAMADA

(Phaeophyta, Chordariales) in culture

Tadao Yoshida: A new genus Kurogia (Delesseriaceae, Rhodophyta) from Hokkaido,

northern Japan

Jun-ichi Tsukidate and Shigeki Takamori: On the growth pattern in Zostera nana
(in Japanese)

Hisao Ogawa and Khanjanapaj Lewmanomont: The Porphyra of Thailand II. Distri-
bution and seasonal occurrence of Porphyra vietnamensis TANAKA et P.-H. Ho .

(in Japanese)

Takeo Ohmori and Yoko Ueki: An analysis of tetraspore development in Dictyopteris
divaricata V. Orientation of rhizoids by means of unilateral illumination
(in Japanese)

Munenao Kurogi: A monument of Mr. Yuzo KODAMA, a pioneer of Nori culture .

Hisao Ogawa and Masumi Machida: Notes on some marine algae from the Oshika

Peninsula II. Bryopsis species .
Iemasa Yamada: The Komarov Botanical Institute, Academy of Sciences of the USSR .
Washiro Kida: Toshio SEGI (1914-1979)

Masao Ohno and Nobuo Yamada: A short record of the International Symposium on

Marine Algae of the Indian Ocean Region at Bhavnagar
Book review

;\nm)uncemenl....................... ......

THE JAPANESE SOCIETY OF PHYCOLOGY

Jap. Soc. Phycol.

63

~
2]

83

91

95

108
90
111



BFEEHZ=R

AARSFLIIBM 28 FCH LS h, BRECBLY LD, AL0ESCERT2EARVRGOLE,ND
5%, ASXEMTITY MEE) 2E4ETTL, SECENCHEAT S, BSRTAEEDOEST 3,000
(FEXFHR 2T b0: 75, MFEROLEL 4,000 M, BIH&BEOLEL1 010,000 &35,

FERDEM, S2BROMALOMFELET5EEL 060 FLIRHILRIL 10 &7 8 TH JLiEE XS magiE
MFHEA BFESEPRI (RE/IME 16142) L Xhicus,

The Japanese Society of Phycology

The Japanese Society of Phycology, founded in 1953, is open to all who are interested in any
aspect of phycology. Either individuals or organizations may become members of the Society.
The Japanese Journal of Phycology (SORUI) is published quarterly and distributed to members
free of charge. The annual dues (1979) for overseas members are Yen 4,000 (send the remittance
in Japanese Yen by “International postal money order” to the Society or “Bankers transfer by air
mail” to the Bank of Tokyo, Sapporo Branch, account No. 081-216852).

Manuscript and other correspondences should be addressed to the Japanese Society of Phycolo-
gy, c/o Department of Botany, Faculty of Science, Hokkaido University, Sapporo, 060 Japan.

IB#0 54, 55 fEFRE Officers for 1979-1980
£ R BK EM (demk) President: Munenao KUROGI (Hokkaido University)
RS E: WM Ek dmEks) Secretary: Michio MASUDA (Hokkaido University)
A B= (ErikERZ) Kozo IwAMOTO (Tokyo Univ. of Fisheries)
LEHEE: UE RE (MMEEHAZ) Treasurer: lemasa YAMADA (Otaru Univ. of Commerce)
% A: Members of Executive Council :
BE W (RRKEKRE) Yusho ARUGA (Tokyo University of Fisheries)
TR el Bk Mitsuo CHIHARA (University of Tsukuba)
IR BLsE (R A Hiroyuki HIROSE (Kobe University)
Al (SEKRE) Hideo IwAsAKI (Mie University)
JIg = (ﬁigﬁé%ﬂ _) Shoji KAwASHIMA (Hokkaido Institute of Mariculture)
EHMUE (SEXRE) Washiro KIDA (Mie University)
k| 85 (RACK K EE BFEEFT) Hitoshi KITO (Tohoku Reg. Fish. Res. Laboratory)
AR BL (R k) Hiromu KoOBAYASHI (Tokyo Gakugei University)
BH ek (AR E KRk Toshio MATSUI (Shimonoseki University of Fisheries)
HH R (REKE) Seiji MiGITA (Nagasaki University)
K B (LBxREMAE) Takeo OHMORI (Sanyo Gakuen Junior College)
gy IER (deygE k) Masakazu TATEWAKI (Hokkaido University)
¥ AE (BEXE) Yoshihiro TSUBO (Kobe University)
W B (B&KE) Takaaki YAMAGISHI (Nihon University)
REZES Editorial Board :
FER FH B (demEk) Tadao YOSHIDA (Hokkaido University), Editor-in-Chief
B oE KM R k) Masataka OHTA (Hokkaido University), Secretary
” HE WT Meiko YOSHIDA, Secretary
£ B ™l B (BRK¥) Masaru AKIYAMA (Shimane University)
” BE Wl GERUKEXRE) Yusho ARUGA (Tokyo University of Fisheries)
” T JEHE I A) Mitsuo CHIHARA (University of Tsukuba)
” I = (B RE) Terumitsu HORI (University of Tsukuba)
” e = (RIRAZ) Kozo IwASA (Osaka University)
” B R (SE'EAE) Hideo IWASAKI (Mie University)
7 R BL (RREEKE) Hiromu KOBAYASHI (Tokyo Gakugei University)
7 IEBEEKE (@A) Tomitaro MASAKI (Hokkaido University)
” HH HR (BHKE) Seiji MIGITA (Nagasaki University)

” ER —#R (BEKE) Kazutosi NISHIZAWA (Nihon University)



Jap. J. Phycol. (Sérui) 27: 63-73. June 20, 1979

The tetrasporophyte of Gymnogongrus flabelliformis
HARVEY (Gigartinales, Phyllophoraceae)

Michio Masupa, Thomas C. DECEw
and John A. WEsT

MaAsuDA, M., DECEwW T. C. and WEST, J. A. 1979. The tetrasporophyte of Gymnogongrus
fabelliformis HARVEY (Gigartinales, Phyllophoraceae). Jap. J. Phycol. 27: 63-73.
Tetraspores of the crustose red alga Erythrodermis sp. from Oshoro Bay, Hokkaido

gave rise to upright plants, morphologically and anatomically similar to Gymnogongrus
Aabelliformis HARVEY, in unialgal culture. Sexual reproductive structure did not develop
on these plants. Carpospores of G. flabelliformis from Muroran, Hokkaido germinated in

culture to form crustose plants anatomically similar to Erythrodermis. Transfer of these

crusts from full strength enriched seawater medium to unenriched seawater resulted in

the formation of seriate intercalary tetrasporangia.

Tetraspores germinated to form

Gymnogongrus plants. The specific determination of the crustose tetrasporophyte (Ery-

throdermis) awaits further comparison with species from other geographic areas. On the

basis of our studies it is evident that Gymnogongrus flabelliformis exhibits an alternation

of independent, heteromorphic gametophytes and tetrasporophytes.

Michio Masuda, Department of Botany, Faculty of Science, Hokkaido University,
Sapporo, 060 Japan; Thomas C. DeCew, John A. West, Department of Botany,
University of California, Berkeley, California 94720, U.S. A.

Recent life-history studies of several spe-
cies of the Gymnogongrus have demon-
strated the existence of two types of life
history within the genus. In the first type
the Gymnogongrus plant alternates with a
tetrasporangial crust. These include G.
leptophyllus J. AcarpH (DECEW and WEST
1977 a), G. furcellatus (C. AG.) J. AGARDH
(Canbpia and Kim 1977) and G. martinensis
SETCHELL et GARDNER (?) (WEST and DECEW
unpublished observation). In the second
type, a tetrasporangial phase develops on
the gametophyte, termed “tetrasporoblastic”
by ScHOTTER (1968). These include G.
crenulatus (TURN.) J. AGARDH (ARDRE 1978)
and G. platyphyllus GARDNER (DECEW and
WEsT, unpublished observation). In addi-
tion, KAsAHARA (1977) reported a dsitinct

type of life history for G. flabelliformis
HARrRVEY. Its alternate crustose phase pro-
duced ‘“monospores” which gave rise to
an upright thallus. Thus, the situation
regarding the life history of Gymnogongrus
seems to be complicated.

However, our culture studies of Gymno-
gongrus flabelliformis started from tetra-
spores and carpospores have shown this
species to have a crustose tetrasporophyte.
In this paper the naturally occurring and
cultured tetrasporophyte of G. flabelliformis
is reported.

Materials and Methods

Fertile crustose tetrasporophytes were
collected intertidally in Oshoro Bay, Hok-

This work was supported in part by a Grant-in-Aid for Scientific Research No. 254229 from the
Ministry of Education of Japan, by North Atlantic Treaty Organization Grant No. 1130 and by United
States Department of Commerce National Oceanographic and Atmospheric Administration Sea Grant

04-6-158-44021.
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kaido in Japan, on November 4, 1977 and
November 16, 1977 by M. Masupa. Unial-
gal cultures were established according to
methods reported for Neodilsea crispata
(Masupa 1973) and kept in freezer-incuba-
tors at the laboratory of Department of
Botany, Faculty of Science, Hokkaido Uni-
versity, Sapporo. Fertile cystocarpic plants
were collected intertidally at Muroran, Hok-
kaido in Japan, on November 29, 1975 and
shipped on ice to Berkeley by J. A. WEsT.
Unialgal cultures were obtained using meth-
ods reported for Hildenbrandia occidentalis
and H. prototypus (DECEw and WEST 1977 D)
and maintained in plant growth chambers
at the laboratory of Department of Botany,
University of California, Berkeley. At Sap-
poro laboratory, the cultures were kept at
5°C, 16:8 LD (light and dark cycle); 5°C,
8:16LD; 10°C, 16:8LD; 10°C, 8:16LD;
15°C, 16 :8LD; 15°C, 8:16 LD; 20°C, 16:8
LD ; and 20°C, 8 :16 LD, each of which was
illuminated with cool-white fluorescent
lamps (2500-3000 lux). At the Berkeley
laboratory, cultures were kept at 15°C, 16:
8 LD, 210 lux; 15°C, 8:16 LD, 500 lux ; and
20°C, 16:8 LD, 3100lux, each of which
was illuminated with cool-white fluorescent
lamps.

Resnlts

Observations of  tetrasporangial — crusts
collected in the field: The crusts grow on
stones or rocks and are associated with
Gymnogongrus flabelliformis, Rhodoglossum
and Dictyopteris
They are circular to elliptical in shape (Fig.

Japonicum divaricata.
1) and dark red in color. Fertile crusts
reach 1.6-2.6 cm in diameter and are 300-
580 /tm thick in the central portion (in-
cluding the nemathecia). They are com-
hypothallus,
which consists of radiating filaments and
attaches firmly to the substrate, and a

posed of a monostromatic

polystromatic perithallus, which consists of
tightly packed erect filaments (Fig. 2, A-C).
The cells of the hypothallus are rectangular
and 7.3-12.5 ytm high and 9.4-30.5 #m broad

in tangential section. The perithallus is

C. and WEST, J. A.

1cm

e

IFig. 1. Habit photograph of a field-collected
crustose tetrasporophyte of Gymno-
gongrus flabelliformis (arrow) on a

pebble.

thick and composed of 18-40 cell layers at
the central portion of the thallus but be-
comes thinner toward the growing margin.
The erect filaments of the perithallus are
simple or dichotomously divided (Fig. 2,
A-D). The cells of the erect filaments are
8.8-12.5 ym broad near the hypothallus,
becoming slightly narrower distally, and
are 5.3-7.5 /tm broad at the distal end. They
are 0.5 to 2 times as long as broad. No
lateral fusion between cells of adjacent erect
filaments was found.

The tetrasporangia are formed in large
nemathecia, a characteristic of the Phyl-
lophoraceae (Fig. 2, D-E), so that the
nemathecia can be discriminated under a
dissecting microscope. The nemathecia are
circular to elliptical and 1250-2500 /m in
diameter and 110-280 ¢m thick in the center.
The tetrasporangium initials are trans-
formed from intercalary cells of the erect
filaments constituting the nemathecia (Fig.
2, D). The tetrasporangia are formed in
3-9 successive cells of a single filament in
the center of the nemathecia and in 1 or 2
cells in the marginal portion (Fig. 2, D-E).
All erect filaments of the nemathecium
except the marginal ones produce tetra-
sporangia. Therefore, the nemathecium is
packed with numerous sporangia. The ter-
minal one or two cells of the fertile fila-
ments remain sterile (Fig. 2, D-E). The
mature tetrasporangia are ellipsoidal or
globular in shape, measuring 20.0-30.0 ptm X
17.5-22.5 m, and are cruciately divided (Fig.
2, E).

Culture experiments with tetraspores :
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Fig. 2. Tangential sections of field-collected tetrasporophytes of Gymnogongrus flabelliformis. A.
Marginal portion. B. Near marginal portion. C. Central portion. D. Marginal portion
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Fig. 3.

Fig. 4.

Tetraspores and the early development
of Gymnogongrus flabelliformis.  A.
Three tetraspores. B-E. Tetraspore
germlings grown at 10°C, 16:8 LD,
B, two-day old; C, seven-day old:; D,
fourteen-day old:; E, one-month old.
(Arrows indicate two colorless hairs.)
Scale in A applies also to B-D.

Upright thalli derived from tetraspore
germlings and field-collected Gymno-
gongrus flabelliformis. A. Two-month-
old plant issuing a young upright
thallus (arrow) from the crustose base
grown at 10°C, 16:8 LD for 1 month
and transferred to 15°C, 16:8LD. B.
Three-month-old plants grown at 10°C,
16:8 LD for 1 month and then trans-
ferred to 15°C, 16:8LD. C-D. Seven-
month-old plants grown at 10°C, 16:8
LD for 1 month and then transferred
to 20°C, 16:8 LD. E. Young thallus of
G. flabelliformis collected in Oshoro
Bay on June 22, 1978. Scale in D ap-
plies also to E.
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Liberated tetraspores are globular, pale rose
in color, and 13.8-18.8 #m in diameter (Fig.
3, A). They were first cultured at 10°C,
16 : 8 LD. They attach to the substrate and
divide into two cells within 1 or 2 days
after inoculation (Fig. 3, B). The observed
developmental stages are essentially similar
to those described for carpospores of this
species (KasaHara 1977), and the germlings
grow into polystromatic crusts (Fig. 3, C-E).
However, the majority of the crusts formed
colorless hairs (Fig. 3, E) which were not
mentioned by Kasanara for the carpospore
germlings. After one month, the crusts
reached 90-140 #m in diameter and formed
1-4 hairs which were 200-320 #m long and
2.5-3.0 #m broad.

One month-old cultures were divided into
eight groups and grown under four different
temperatures and two different light regimes
(see Materials and Methods). Three weeks
after transfer, the crusts grown at 15°C,
16:8 LD and 20°C, 16:8 LD, each formed
an upright thallus near the center of the
crust (Fig. 4, A). Seventy days after culture
initiation, the crusts maintained at 10°C, 16:
8 LD also produced upright thalli. By three
months after culture initiation, the crusts
grown at 10°C, 8:16 LD, 15°C, 8:16 LD and
20°C, 8:16 LD formed upright blades, and
six and a half months after culture initia-
tion those grown at 5°C, 16:8 LD and 5°C,
8:16 LD produced upright blades.

The crusts subsequently produced several
upright blades. The upright blades grew
well at 10-20°C and more rapidly under
long-day conditions than under short-day
conditions. By three months after culture
initiation, the upright thalli grown at 15°C,
16 :8 LD and 20°C, 16:8 LD had reached
4-7mm in length (Fig. 4, B). The thalli
were terete below but became flattened
above. By seven months, the plants grown
under these two conditions had developed

Fig. 5. Anatomical structure of cultured plants
of Gymnogongrus flabelliformis. A. Lon-

into dichotomously divided upright thalli gituding] section of & upright thallus
(Fig. 4, C-D), but the plants grown under at 1 mm from the apex. B. Cross section
the other culture conditions remained un- of the middle portion of an upright
divided. None of the cultured plants had thallus. C. Tangential section of a basal

become reproductive as of August, 1978, but holdfast.

they resemble field-collected Gymnogongrus
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Cultured tetrasporophytes of Gymnogongrus flabelliformis. A. Young
tetrasporophyte grown at 15°C, 16:8 LD. B-D. Portions of tetra-
sporangial nemathecia, showing tetrasporangial mother cells in B-C and

cleaved tetrasporangia in D. [E. Tetrasporangial nemathecium on a crust.
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fabelliformis in both external and internal formed and continued to grow in thickness
structure (Fig. 4, C-E, 5, A-B). The struc- and diameter (Fig. 6, A). When the discs
ture of the basal crusts in both cultured were about 1.2cm in diameter (about 19
and field G. flabelliformis is similar to that months after culture initiation), several
of the tetrasporangial crusts described a- treatments were tried to induce tetra-
bove (Fig. 5, C). sporogenesis: abrasion, changing daylength,

Culture experiments with carpospores: dehydration, and reduction of nutrient lev-
Carpospores measuring 11-13 #m in diam- els. Two weeks after reducing nutrient
eter germinated either directly or by for- levels from full strength PESW to only
mation of a germ tube. Discs subsequently sterile seawater, tetrasporogenesis occurred.

£
(%]

Fig. 7. Tetraspores, germinating tetraspores and upright thalli derived from cultured
tetrasporophytes of Gymnogongrus flabelliformis. A. Series of tetrasporangia
releasing. B. Tetraspores releasing from tetrasporangial wall. C-G. Germi-
nating tetraspores. H. Eight-month-old plants grown at 15°C, 16:8LD for 5
months and then shifted to 20°C, 16:8 LD. Scale in D applies also to E; scale
in G applies also to C and F.
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None of the other caused tetrasporogenesis.
Further investigation into the developmen-
tal pattern indicated the following. The
tetrasporangial mother cells become notice-
able about five days after the nutrient
reduction. They increase in size and cleave
into tetrasporangia about five days later.
Cleavage of the catenate series of 4-6 moth-
er cells generally takes place basipetally, the
first division taking place transversely (Fig.
6, B-C). The tetrasporangia remain in a
nemathecium for about three days (Fig. 6,
D-E) before release. The tetrasporangial
nemathecia resemble those of field-collected
crusts described above. The entire series of
tetrasporangia release as a chain, following
abscission below the lowermost tetra-
sporangium in a series (Fig. 7, A). The
chain of tetrasporangia then breaks indi-
vidual tetrasporangia which in turn release
tetraspores measuring 9-12 #m in diameter
(Fig. 7, B). Thus, the tetraspore size of
cultured plants differs from that (13.8-18.8
#m) of field plants, although the anatomical
structure of the both plants is essentially
similar (Table 1). It is uncertain whether
this difference depends on different environ-
mental conditions, Z.e., laboratory and field,
or not. The liberated tetraspores germinate
either directly as discs (Fig. 7, C-E) or by
a germ tube (Fig. 7, F-G). These grow into
small crusts which produce upright axes.
The uprights remain small in 15°C, 16:8
LD and 15°C, 8:16 LD. However, upon
shifting these cultures to 20°C, 16:8 LD, a
marked increase in growth rate took place.
Plants grew to 3cm in eight months (Fig.
7, F). Thus far none of the plants has pro-
duced either procarps or spermatia.

Discussion

An alternation of the upright game-
tophyte and crustose sporophyte in Gymno-
gongrus flabelliformis was reported by
KasaHArRA (1977). According to him, the
sporophyte formed “monosporangia”. This

is contrary to our results described above.
A comparison of the development and
morphology of the plants cultured by Ka-
SAHARA with our cultured plants indicates
that while KASAHARA’s observations were
partially correct, they may be incomplete.
What he interpreted to be “monosporangia”
may have actually been tetrasporangial
mother cells. Interpretation of the tetra-
sporangial mother cells as monosporangia
is certainly conceivable, since the mother
cells do not cleave into tetrasporangia until
several days before release.

The tetrasporophyte of G. flabelliformis is
similar to Erythrodermis haematis (HoL-
LENB.) DEN1ZOT (HOLLENBERG 1943 ; DENIZOT
1968) and E. pacifica HOLLENBERG (1969).
The tetrasporophyte of G. flabelliformis
differs from E. haematis in the presence of
coalescent filaments. It can be more closely
allied to E. pacifica in the possession of
coalescent vegetative filaments, but differs
from E. pacifica in the position and size of
tetrasporangia, and crust thickness. The
sporangial filaments of the crustose phase
of G. flabelliformis possess 1-2 sterile cap
cells, thus the sporangia are intercalary.
The sterile cap cells become dislocated prior
to sporangial release, therefore appearing
somewhat like E. pacifica in which cap
cells are lacking (HOLLENBERG 1969). The
crusts of the latter are thinner and tetra-
sporangia are smaller.

The tetrasporophyte of G. flabelliformis
also resembles the cultured tetrasporophyte
of Ahnfeltia concinna J. AGARDH (MAGRUDER
1977) and Ahnfeltia sp.)) (DECEwW and WEST
1977 ¢). The tetrasporophyte of G. flabel-
liformis and A. concinna are similar in the
coalescence of perithallial filaments, where-
as in Ahnfeltia sp. perithallial filaments
are spreading. The crusts of all three
species contain intercalary seriate tetra-
sporangia; however, their position and num-
ber varies. The cultured tetrasporophyte
of A. concinna possesses 2-4 sterile cap cells,
2-4 tetrasporangia in a series, and the sori

1) This isolate originally reported as Ahnfeltia gigartinoides is now considered to be an unde-

scribed species.



Table 1. Comparative structure of tetrasporophytes from culture and field material of Gymnogongrus
and Ahnfeltia. The data is derived from unpublished observations of the authors
T Species Erythrodermis Erythrodermis . Petrocelis o ..
i sp. & Gha ematis & Erygz;zieorg;;sg?%;) anastomosans & Ijﬁzm;ellis sp. 23;; SI’;I %hng;};y;;;a
ymnogongrus ymnogongrus L2 e T Gymnogongrus nfeltia sp. e
Characters \ Surcellatus leptophyllus flabelliformis martinensis ? gigartinoides
4-8
Number of tetrasporangia Muroran
in series 4-5 4 . 3-4 1-3 1-2
N Oshoro Bay
20-23x16-18
Tetrasporangial 18-20 long 10-12 long Muroran . 12-15 long 18-39 long
dimensions (#zm) 16-18 wid 8-10 wid 20-30x17.5-22.5 8 longx8 wide | 11 wide 8-13 wid
o € 1de Oshoro Bay ! e
;l:rgi:ﬂ,gl;?:f'al cruciate cruciate cruciate “bisporangial”?® cruciate cnz’g':atfe to
Tetrasporangial sori nemathecial nemathecial nemathecial non-nemathecial | non-nemathecial nemathecial
Number of cap cells 1 1 1-2 5-10 3-6 1-2
Thick ¢ g 250-300
ickness of reproductive . Muroran . . .
crust (¢m) 170-200 200-280 300-580 180-200 180-230 130-210
Oshoro Bay
Number of cell rons
umber of cells in Muroran
perithallial filaments 8-10 8-10 18-40 20-23 14-16 8-10
Oshoro Bay
Number of cells in
subhypothallial row® 1-4 1-4 — — 1-2 -
8-13 wide (basal)
4-6 wide (distal)
. 0.5-1X long as broad
Perithallial cell 8 long 5 long Muroran 4 long 10 long 5 long
dimensions (#m) 6-8 wide 5 wide 8.8-125 wide (basal) 4 wide 5 wide 5 wide
5.3-75 wide (distal)
0.5-2X long as broad
Oshoro Bay
E:;(;::?:tlil:;l filament semi-spreading spreading coalescent spreading spreading coalescent

1) The data in the upper half of eachs quare is for lab cultured tetrasporophytes of the Muroran isolate and in the lower half for field-collected

tetrasporophytes from Oshoro Bay.
2) This isolate originally reported as Ahnfeltia gigartinoides (DECEW and WEST 1977 c) is now considered to be an undescribed species.
3) The “bisporangia” observed in these specimens were probably in the first cleavage of tetrasporangial formation.
4) In culture crusts often become separated from the glass substrate and a series of coalescent cells develop downward from the hypothallus.

suutLofigjaqoyf snuSuoSouwks) jo s1fydosodsenta],

~
—



72 ‘MAasuDA, M., DECEW, T. C. and WEST, J. A.

are non-nemathecial’. The crustose tetra-
sporophytes of G. flabelliformis possess 1-2
sterile cap cells, 3-9 tetrasporangia in a
series, and are nemathecial. The crustose
stage of Ahnfeltia sp. possesses 3-6 cap
cells, 1-3 tetrasporangia in a series, and is
non-nemathecial.

The presence of a nemathecium may be
influenced by both the number of vegetative
cells in a series which are differentiated
into tetrasporangia, and the depth of this
series within the crust (i.e., the number of
sterile cap cells above the tetrasporangial
series). At present we do not know to
what degree the above mentioned characters
are subject to environmental variation.

In all species of Gymnogongrus and
Ahnfeltia which have been discussed the
single unifying character appears to be the
presence of seriate tetrasporangia (Table 1).
The presence of this character in the tetra-
sporophyte of genera with heteromorphic
life histories is consistent with its existence
in the tetrasporophyte of genera with
isomorphic life histories in the Phyllopho-
raceae.

We wish to acknowledge Professor Mu-
nenao Kuroci of Hokkaido University for
his criticism of the manuscript. Our thanks
are also extended to the members of the
Institute of Algological Research, Hokkaido
University and of the Oshoro Marine Bio-
logical Station, Hokkaido University for
permitting use of the laboratories.
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The life history of Acrothrix pacifica OKAMURA et
YAMADA (Phaeophyta, Chordariales) in culture

Tetsuro AJISAKA

AJISAKA, T. 1979. The life history of Acrothriz pacifica OKAMURA et YAMADA (Phaeo-
phyta, Chordariales) in culture. Jap. J. Phycol. 27: 75-81.
The heteromorphic and haplo-diplontic life history of Acrothriz pacifica from Wakasa

Bay, Japan Sea, has been completed in culture. Zoospores from unilocular sporangium of
macroscopic sporophyte developed into microscopic haploid gametophytes (n=8-14). Under

warmer conditions, they grew into dense tufts. However, characteristic erect filaments

arose out of the smaller tuft under cooler conditions. Conjugation between gametes from

uni- or bi-seriate plurilocular sporangia (gametangia) of the gametophyte was isogamous.

Zygotes developed into macroscopic diploid sporophytes (2n=14-19).

Unfused gametes

germinated asexually and developed into gametophytes, repeating the same gametophytic

generation under warmer conditions. Under cooler conditions, most of unfused gametes

developed parthenogenetically into haploid sporophytes (n==8-14).

Tetsuro Ajisaka, Department of Fisheries, Faculty of Agriculture, Kyoto University,

Kyoto, 606 Japan.

Acrothrix pacifica OKAMURA et YAMADA
taxonomically belongs to the Acrotricha-
ceae of Chordariales, Phaeophyta (INAGAKI
1958). It is commonly distributed in Japan
along both the coasts of Pacific and the
Japan Sea. However, the southern region
of the Pacific coast is an exception. This
species which is used as tasteful food in
Japan is epiphytic on Chorda filum (LIN-
NAEUS) STACKHOUSE.

In ARrAsAKI's study (1948), based on the
materials from Mikawa Bay facing the
Pacific Ocean, the gametophytes had a
dormant stage in hot summer months and
arose ‘bamboo-like’ erect filaments out of
them in autumn when sea-water tempera-
ture lowered.

In this paper, some observations on the
life history, the karyology, the characteri-
stic morphology of gametophyte and hap-
loid sporophyte of Acrothrixz pacifica from
Wakasa Bay facing the Japan Sea are
reported.

The author wishes to express his sincere
thanks to Dr. I. UMEzAKI under the guid-

ance of whom this work has been carried
out and to Dr. H. NAKAHARA for his valu-
able advice during the course of the study.

Materials and Methods

The sporophytes of Acrothrix pacifica
were collected at Takahama in Wakasa Bay
facing the Japan Sea during the summer
of 1976. The plants were found growing
epiphytically on Chorda filum (LINNAEUS)
STACKHOUSE which grew on rocks of one
or two meters below the low tide mark.

Cultures were incubated in 1500-3000 lux
light under the following temperature-
photoperiod regimes. 20°C : 16-8hr (Set 1);
20°C : 10-14hr (Set 2); 15°C : 14-10hr (Set 3);
15°C : 10-14hr (Set 4); 10°C : 14-10hr (Set 5);
10°C : 10-14hr (Set 6); 5°C : 10-14hr (Set 7).

Culture techniques and medium prescrip-
tions as given by NAKAMURA and TATEWAKI
(1975) were used.

For the karyological observations, aceto-
iron-haematoxylin-chloral hydrate method
(WI1TTMANN 1965) was employed.
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bore only unilocular sporangia from June
to July. Mature unilocular sporangia were

Res'ults usually elongated obovoid, measuring 44-
Cultures from zoospores of the sporo- 66 X 25-41 (32X 55 at an average) #m.

phytic fronds in nature were started on Zoospores (5.8-10.2X3.8-5.8 #m in size)

June 1, 1976. The fertile fronds in nature from the unilocular sporangium were pear-

Fig. 1.  Acrothriz pacifica. Developmental stages of zoospores, zygotes,
and unfused gametes.

A: Zoospore. B: Settled zoospore. C, D: 2-day-old gametophytes in Set 1.
E, F: 8(E), and 10(F)-day-old gametophytes in Set 6. G: 8-day-old gameto-
phyte in Set 1. H: Gametangia in Set 7. 1: Gamete. J: Settled gamete.
K: Settled zygote. L-N: 5(L)-, 8(M)-, and 13(N)-day-old diploid sporophytes
in Set 6. O-S: 2(0), 5(P, Q)-, 7(R)-, and 10(S)- day-old haploid sporophytes
in Set 4.

Fig. 2. Acrothrixz pacifica. Stages in development from gametophyte,
through zygotic stage, to fertile sporophyte, and chromosome
observations.

A: 28-day-old gametophyte (dense tuft) in Set 1. B: 25-day-old gametophyte
(crust-like germling) in Set 2. C: 25-day-old gametophyte (small tuft with
erect filaments) in Set 6. D: 80-day-old gametophyte in Set 7. E-G: Erect
filament of 50-day-old gametophyte in Set 6. Upper portion (E), middle portion
(F), and lower protion (G). H, I: Releasing gametes from gametangia of 80-
day-old gametophyte in Set 7. J: Emptied gametangia with settled gametes
and a zygote. K: 44-day-old sporophyte in Set 6. L: 34-day-old sporophyte
in Set 4 M: 2-month-old cylindrical frond (sporophyte) in Set 7. N: Uni-
locular sporangia of 2-month-old sporophyte in Set 4. O-Q: Chromosome
number in gametophyte and sporophytes. Haploid gametophyte, n=9 (O),
diploid sporophyte, 2n=16 (P), and haploid sporophyte, n=9 (Q). R: Sporo-
phyte with haploid chromosome (arrows).
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shaped with a single chromatophore and
an eyespot, and were laterally biflagellated
(Fig. 1 A). Settled zoospores became spher-
ical and measured 4.4-7.6 (5.6 at an average)
#m in diameter (Fig. 1B).

Within 1-2 days under warmer conditions,
they germinated by pushing out a protu-
berance (Fig. 1C) and then divided into
two cells transversely (Fig. 1D). By suc-
cessive transverse divisions, the germlings
developed initially into a creeping uniseriate
filament consisting of 5-10 cells, and then
branched laterally. And in this stage,
hyaline hairs were produced on the germ-
lings (Fig. 1E, F).

Within 2 weeks in Set 1, as the results
of an extensive formation of prostrate and
upright branching (Fig. 1G), the filamen-
tous germlings developed into dense tufts
composed of large basal layer and profusely
branched erect portion (Fig. 2 A).

Within 10 days in Set 2, after the exten-
sive branching of the prostrate filament,
the branches and branchlets cohered with
each other. Within 3 weeks, about half of
the germlings developed into crust-like
germling composed of large prostrate layer
and erect portion, cells of which were
undifferentiated and formed cellular aggre-
gates (Fig. 2B). Several rhizoid-like creep-
ing filaments gave off from the marginal
part of the prostrate layer. On the con-
trary, the another half of the germlings
developed into dense tufts, some of which
grew into larger hemispherical ones (ca.
1cm in diam.) without producing the repro-
ductive organs.

Within 18 days in Set 6, the germling
developed into a comparatively smaller
tuft, and then arose many larger erect
filaments out of the center of the tuft
(Fig. 2C). Cells of the erect filament were
characterized by their larger dimension
than those of the tuft. The erect filament
was consisted of uniseriate cylindrical cells,
which were variable in size, 20-30 #m in
dimension. Cells of the upper portion of
the erect filament were generally smaller
than those of the lower one. As branching
was at first continued to form on the one

side of the erect filaments, these curved
slightly in the upper portion (Fig. 2C).
Later, branches were profusely formed on
the opposite side or on all sides of the
erect filament (Fig. 2D). The filament
branched densely in its upper portion and
sparsely in its lower portion (Fig. 2E, F,
G). The cells of the branch and branchlet
were similar in size to those of the tuft
containing dense chromatophores. The
mode of the growth of the erect filaments
was sympodial, and they grew 0.5-1.0cm
in height within 3 months in Sets 5 and 6.
The cell-row of the erect filaments resem-
bled to that of the medullary filaments of
the sporophyte. However, since the erect
filaments were never enveloped by gela-
tinous substances and did not cohered
together, these filaments could be separated
from each other just by applying some
pressure. The erect filaments arose within
20 days in Sets 3 and 4, within 22 days in
Set 5, and within 30 days in Set 7. But
they never arose in Sets 1 and 2.

Under cooler conditions, most of the
cells of the branch and branchlet of erect
filaments transformed into uni- or bi-seriate
plurilocular sporangia (gametangia) (Fig.
1H, 2H). However, under warmer con-
ditions, only the upper parts of the pro-
fusely branched erect filaments transformed
into gametangia, although these were su-
perficially similar to those formed under
cooler conditions.

The gametophyte became mature within
one month in Sets 1 and 2, within 2
months in Sets 3 and 4, within 2-3 months

in Sets 5 and 6, and within 3 months in
Set 7.

The gametophytes (dense tufts in Set 1,
crust-like germlings in Set 2, and erect
filaments in Sets 3, 4, 5, 6 and 7) carried
8-14 chromosomes, indicating that they
were in the haploid phase (Fig. 2 O).

The size of gametes (5.7-10.2X 3.0-5.2 um
in size) was quite similar to that of the
zoospores (Fig. 1I). Gametes were prompt-
ly released from gametangia when trans-
ferring from dark to light photoperiod
regime, but their swimming was not active
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(Fig. 2I). Usually, the gametes did not
fuse, and germinated directly. However,
under cooler conditions (Sets 5, 6 and 7),
sexual conjugation was sometimes observed
between the gametes. Sexual plants bear-
ing gametangia were all similar superfi-
cially. Two swimming gametes accidental-
ly fused on their heads, and then settled
on the substratum, becoming spherical.
The conjugation was isogamous. However,
a larger gamete sometimes fused with a
smaller one (Fig. 2]).

A naked zygote with two eyespots soon
formed a cell wall, and increased its size
within 2-3 days, becoming 7.8-15.0 (11.9 at
an average) um in diameter (Fig. 1 K).

Zygotes germinated usually by pushing
out a protuberance on their one side and
then issued a rhizoid-like cell on their
another side (Fig. 1L, M). In the later
stage, the protuberance transferred into a
hair of the plant and the rhizoid-like cells
developed into creeping filaments which
constituted the primary base of the plant.
The original zygote divided into several
cells to become an uniseriate filament,
which later developed into a monosiphon-
ous central axis (Fig. 1N). Each cell of
the central axis divided to give rise to
primary assimilating filaments. And then,
some basal cells of the primary assimila-
ting filament formed a medullary layer
(Fig. 2K). The zygotic germling grew
trichothallically, developing into a cyclin-
drical plant, which was filiform, somewhat
cartilaginous, as in the plants growing in
sea (Fig. 2L).

Within 3 months in Set 6, the cylindrical
plant branched laterally and grew 5-10 mm
in height, and about 1mm in thickness
(Fig. 2 M).

Within one month in Sets 1 and 2 within
2 months in Sets 3 and 4, and within 3-4
months in Sets 5, 6 and 7, the cylindrical
plant bore many ovoidal unilocular sporan-
gia (40-55X25-42 ym in size) and released
zoospores (Fig. 2N). The zoospores ger-
minated to develop into haploid gameto-
phytes under all conditions, and their con-
jugation had never been observed, as men-

tioned above.

The sporophytes carried 14-19 chromo-
somes, indicating that they were in the
diploid phase (Fig. 2 P).

Unfused gametes settled on the substra-
tum and became spherical, measuring 3.0-
7.6 (5.6 at an average) #m in diameter (Fig.
1]). Under cooler conditions, most of the
unfused gametes increased their size for
2-3 days before germination as in zygotes
(Fig. 10). And they grew into sporophytes
(Fig. 1P,Q,R,S). Although their develop-
mental modes had not been distinguished
from those of diploid sporophytes, these
sporophytes carried 8-14 (of which 50%
was 9) chromosomes, indicating that they
were in the haploid phase (Fig. 2Q, R).
On the other hand, under warmer condi-
tions (Sets 1 and 2), most of unfused ga-
metes directly germinated and developed
into haploid gametophytes, repeating the
same generation. Under moderate condi-
tions (Sets 3 and 4), the unfused gametes
developed into sporophytes more in number
than gametophytes.

When the one-celled germlings of un-
fused gametes under cooler conditions
(Sets 5, 6 and 7) were transferred into
warmer conditions (Sets 1, 2, 3 and 4), they
germinated to produce a hair and rhizoid-
like cells, which developed later in haploid
sporophytes. However, these sporophytes
grew smaller than normal diploid sporo-
phytes and decayed within one month. On
the contrary, when those of unfused ga-
metes under warmer conditions (Sets 1 and
2) were transferred into cooler conditions
(Sets 5, 6 and 7), they germinated by push-
ing out a protuberance and developed into
haploid gametophytes again.

The haploid sporophytes bore unilocular
sporangia as in the case of diploid sporo-
phytes and released many zoospores. Each
of these zoospores developed into a haploid
gametophyte.

Discussion

Arasaki1 (1948) studied the life history
of Acrothrix pacifica from Mikawa Bay
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facing the Pacific Ocean. He reported that
zoospores from unilocular sporangia devel-
oped into branched prostrate filamentous
thalli (gametophytes) and that the gameto-
phytes stopped their growth and had a
dormant stage in hot summer months.
When sea-water temperature lowered, they
regained their growth and arose the char-
acteristic small ‘bamboo-like’ thalli. Upper
branches and all of the branchlets were
transformed into the uni- or bi-seriate
plurilocular sporangia (gametangia). The
eyespot of the smaller gametes he had
observed were absent. Sexual reproduc-
tion was observed: The zygote with 4
flagella and 2 chromatophores and one
eyespot, grew into a sporophyte. How-
ever, the sporophyte he had observed had
never matured under the culture condi-
tions given by him. Development of
unfused gametes had not been described
in his report.

In this study, the knowledge on the
sequence of the complete life history of
Acrothrix pacifica from Wakasa Bay facing
the Japan Sea has been established under
culture conditions. The zoospores released
from unilocular sporangia developed into
filamentous germlings. Under warmer con-
ditions, they grew into dense tufts. On
the contrary, under cooler conditions, the
characteristic erect filaments (described as
‘bamboo-like’ thalli by ARAsAKI 1948) arose
out of the small tuft. The mode of the
growth of the erect filaments was sym-
podial and it developed polysiphonously.
The occurrence of these erect filaments

was obviously induced by lowering the
temperature of water. The dense tufts
under warmer conditions and the small
tufts under cooler conditions were superfi-
cially similar to the gametophytic thalli
in the members of Chordariaceae (e.g.
Sphaerotrichia divaricata, AJyisAkA and
UMEzak! 1978). However, the erect fila-
ment has not been found in any other
species of Chordariales.

In this study, male and female plants
with gametangia were both similar superfi-
cially. Sexual conjugation was isogamous
and one eyespot was observed in both
male and female gametes.

Under cooler conditions, zygote-like
spores with or without eyespots were
sometimes observed. These spores devel-
oped into thalli which were not distin-
guished superficially from diploid sporo-
phytes. As these thalli possessed half of
the chromosome number of diploid sporo-
phytes, they were considered to be haploid
sporophytes. When they attained maturity,
unilocular sporangia were formed and re-
leased haploid zoospores without under-
going meiotic divisions. All of these zoo-
spores developed into gametophytes.

A karyological study of haploid sporo-
phyte in the Chordariales has not been
reported, so far as the writer knows.
However, parthenogenesis of swarmers or
eggs released from gametophyte and their
karyological studies were reported in
Ectocarpales (Ectocarpus siliculosus, MULLER
1966, 1967), in Scytosiphonales (Scytosiphon
lomentaria, and others, NAKAMURA and

v
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TATEWAKI 1975) and in Laminariales (Alaria
crassifolia, NAKAHARA and NAKAMURA 1973).
In Ectocarpus siliculosus (MULLER 1966),
most of unfused gametes were degenerated
within one day (2-3 cells stage) and a few
gametes developed parthenogenetically into
haploid sporophytes or gametophytes.
MULLER has not mentioned as to whether
parthenogenesis of gametes were induced
by lowering of temperature or not. How-
ever, he has reported that some zoospores
were released from unilocular sporangia
and developed parthenogenetically into
haploid sporophytes, when cultured in
cooler condition (13=+1°C).

From this study, most of the sporophytes
under cooler conditions seemed to be
haploid. And the occurrence of haploid
sporophytes were induced at their one-cell
stage by lowering the temperature of water
(5-10°C).

Although the number of chromosome of
this species showed a rather wide range
(from 8 to 14 in haploid stage and from 14
to 19 in diploid stage), they seemed to fit
the pattern for Chordariales (Ajisaka and
UMEzAKI 1978).

The present results confirmed that the
life history of this species consists of an
alternation of heteromorphic generations
(Fig. 3). Moreover, the development of
haploid sporophytes from unfused gametes
as induced by giving under cooler condi-
tions has been clearly traced.
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INATABR" - BTHABC™: HEFEHBEEMETE I /NREEE Hisao OcawAa and
Masumi MacHIDA : Notes on some marine algae from the Oshika Peninsula

II.  Bryopsis species
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A new genus Kurogia (Delesseriaceae, Rhodophyta)
from Hokkaido, northern Japan

Tadao YosHIDA

YOSHIDA, T. 1979. A new genus Kurogia (Delesseriaceae, Rhodophyta) from Hokkaido,

northern Japan. Jap. J. Phycol. 27: 83-89.

Kurogia pulchra is described as new to the Delesseriaceae, the subfamily Delesserioideae.

It is distinguished by an alternate position of the cell rows of the second order resulting

from an oblique division of certain cells of the first order cell row, a feature unique among

the genera of Delesseriaceae. It shares with a limited number of genera sympodial growth

of the thallus. A pericarp without any ornamentation and production of 4 tetrasporangia
per tier in the stichidium-like bladelets discriminate this genus from the related genus

Zinovaea. ‘Kurogia group’ is proposed to include Kurogia and Zinovaea.

Tadao Yoshida, Department of Botany, Faculty of Science, Hokkaido University,

Sapporo, 060 Japan.

In the course of our research on the
marine algae of the coast effected by the
Oyashio Cold Current, I collected a red
alga belonging to the Delesseriaceae from
Nemuro Peninsula, eastern Hokkaido, Ja-
pan. Several unique characteristics of this
alga are concluded to be sufficient to
establish a new genus, Kurogia, for this
alga.

Observations

Structure of the thallus: Only two indi-
viduals of this alga were collected up to
present. One is a female frond with ma-
ture cystocarps (Fig. 1), and the other is
tetrasporangial. This alga seems to grow
in deep water, as the specimens were
obtained in the state of drifting at the
sea shore or entangled in a gill net for
flat fish settled at a depth of about 28 m.
These individuals are devoid of the basal
part. The larger tetrasporangial plant
(Fig. 2) is about 17 cm high.

The mode of growth of the thallus is
sympodial. Each blade ceases growth ear-
lier. From the midrib of the determinate
blade attaining up to 7cm long and 2cm

wide, several similar blades are issued only
on its adaxial side. Blades of the next
order are borne in the same way. Later,
the wings of older blades are eroded away
resulting in a midrib with a stem like
appearance. The blade has entire margins
and is without lateral veins. When young,
the margin of the blade is somewhat un-
dulate or vaguely crenulate. The midrib
does not reach the apex of the blade. It
consists of larger cells with few rhizoidal
filaments (Fig. 8). The wing is monostro-
matic.

The growth of the blade takes place by
the transverse division of an apical cell.
Each resulting segment of the first order
cell row cuts off two lateral pericentral
cells. The lateral pericentral cells become
initials of cell rows of the second order,
which in turn cut off cells that function
as apical cells of tertiary cell rows. Not
all cell rows of the third order reach the
blade margin (Fig. 4). In the bladelet
shown in Fig. 5, cells 1-7 from the apex
in the first order cell row do not give
rise to adaxial and abaxial pericentrals, as
a result the apical area remains monostro-

matic. From cell 8or beyond in the cell
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Figs. 1-2. Kurogia pulchra YOSHIDA
Fig. 1. Holotype, SAP 034547. Cystocarpic,
May 8, 1978.
Fig. 2. Tetrasporophyte, SAP 034548, May 19,
1969.

row of the first order adaxial and then
abaxial pericentrals are cut off to form a
midrib. When the blade is about 400 #m
in length (Figs. 5, 6), one or two cells
among the cells 5-7 from the apex in the
first order cell row divide with an oblique
wall.  Each resulting daughter cell of
this division has only one cell row of the
second order on its left or right side.
Following this oblique division of two suc-

Fig. 3.

Kurogia pulchra YOSHIDA

A part of the thallus with cystocarps.

cesive cells, four cells of the first order
cell row bear alternately the cell rows
of the second order. In addition to this
mode of division, one or more intercalary
divisions, commonly observed in the genera
of Nitophylloideae, occur also in the cell
row of the first order, although this is not
By these divisions,
the cell row of the first order becomes

shown in the figure.

obscure (Fig. 7), and it is completely un-
detectable in mature blades. In the part
of blade with midrib, cells of the first
order cell row do not undergo intercalary
Inter-
calary cell divisions occur also in the cell
row of the second order. Later, the apical

division, but elongate considerably.

cell ceases to divide.

The blades of the next order are in-
itiated by the anticlinal division of the
adaxial pericentral derivatives.

Cystocarp: The female individual obtained
bears ripe cystocarps (Fig. 3). Develop-
mental process of the procarp could not be
followed. Cystocarps are formed on the
midrib of the blades. It is considered that
the number of procarps formed on a fertile
blade is very limited (only one?), because
no abortive procarp could be observed
near the developing cystocarp even in its
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Development of blade.

very early stage of development. The
procarp is produced on the adaxial side of
the midrib. Mature cystocarp is sessile
on the blade, spherical in shape, attaining
up to 2mm in diameter, with conspicuous
rostrate projection delimiting the ostiole.
Surface of the pericarp is smooth without

Kurogia pulchra YOSHIDA

Cross section a blade, showing midrib and monostromatic wings.

any ornamentation.

There is no large fusion cell or placental
cell at the base of gonimoblast. Carpo-
sporangia, 90-100 #m in diameter, are pro-
duced in chains (Fig. 9).

Tetrasporangia : Tetrasporangia are formed
in the stichidia-like bladelets borne adaxi-
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Kurogia pulchra YOSHIDA

200
Figs. 9-11.
Fig. 9. Section of mature cystocarp.
Fig. 10.  Stichidium-like tetrasporangial bladelets.
Fig. 11.

A part of stichidium-like bladelet, optical section showing

2 out of 4 tetrasporangia per tier.

ally on the midrib of the blade (Fig. 10).

A sporangial primordium is cut off by
transverse division of a pericentral cell.
The superficial layer of cortical cells is
formed after the primordia are cut off
(Fig. 11). Four tetrasporangia per tier
are produced. Mature sporangia divide
tetrahedrally, and are 160-200 #m in di-
ameter.

Discussion

Although there are some deficiencies in
our knowledge of this plant concerning
the development of procarps and sperma-
tangial thalli, it is clear from the observa-
tions given above that this plant belongs
to the Delesseriaceae. In this family, it
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Figs. 12-13.

Zinovaea acanthocarpa WYNNE

Apical segmentation in young blade. Scale 50 #m.

can be placed in the subfamily Delesseri-
oideae, judging from the position of cysto-
carps and the development of tetrasporan-
gial primordia from surface cells. This
taxon, however, occupies very unique posi-
tion in this subfamily because of its mode
of apical segmentation and other characters
discussed later. As for the mode of devel-
opment of the frond, sympodial growth is
a conspicuous character of this taxon, this
mode of growth being shared only by
Sympodophyllum reinboldii SHEPLEY et
WOMERSLEY, Cumathamnion sympodophyl-
lum WYNNE et DANIELS and Zinovaea acan-
thocarpa WYNNE. The plant described
here is different from the former two in
many respects. The mode of apical seg-
mentation is Membranoptera type in Sym-
podophyllum and Delesseria type in Cuma-
thamnion. In both genera, the alae are
polystromatic and tetrasporangia are formed
in the flat blades indistinguishable from

the vegetative ones. The monostromatic
alae and position of cystocarps as well as
the stichidia-like tetrasporangial blades are
similar to those of Zinovaea which has
other differences shown below.

I examined the type collection of Zino-
vaea acanthocarpa throught the kindness
of Dr. WyYNNE. In discussing Zinovaea,
WYNNE (1970) was uncertain that it was a
member of the Delesseriaceae. From my
examination of his material, and my study
of the plant discussed here, which I con-
sider to be closely related to Zinovaea, 1
believe that both taxa should be assigned
to the Delesseriaceae, subfamily Delesseri-
oideae. In Zinovaea, the pattern of apical
segmentation of the blade is very difficult
to follow except in very young stage of
development (Fig. 12). Here intercalary
division occurs only in the cell rows of
the second order. However, in a more
advanced stage, represented in Fig. 13, the
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intercalary division is recognized also in
the cell row of the first order. Division
of cells of the first order cell row with
oblique walls as seen in my plant is un-
certain in Zinovaea, because very soon it
is impossible to trace the cell row of the
first order. Zinovaea has unique charac-
teristics such as the triquetrous appearance
of blade owing to a keel on the midrib,
and cystocarps with.distinctive spiny out-
growths. Tetrasporangial bladelets in Zi-
novaea produce 3 tetrasporangia per tier,
because of the fact that the abaxial peri-
centrals do not cut off a sporangial initial.

These differences. warrant the establish-
ment of a new genus for the plant dis-
cussed here.

Kurogia YOSHIDA gen. nov.

Thallus axibus sympodialiter evolutis
instructus ; cellulae apicales pariete trans-
versali discendens; in gradu praecosi pro-
gressum laminae dispositio alterna seriei
ordinis secundi adest e divisione obliqua
cellularum certarum ordinis primi; divi-
siones cellularum intercalarium in ordine
primario secundoque adsunt; initia tertia
marginem thalli non omnino attingentia;
costa apicem laminae haud attingens; alae
laminae monostromaticae, sine venis later-
alibus ; costa in axibus vetioribus e cellulis
magnis filamentis rhizoidalibus intersparsis
constans ; laminae adaxialiter unilateralique
productae; cystocarpium unicum in costa
cujusque lanmiinae fertilis crescens; peri-
carpii pagnia laevis sine ullo ornamento;
carposporangia catenata; 4 tétrasporangia
in ramulis stichidiiformibus omnis ordinis
portata.

Thallus with sympodially developed axes ;
apical cell dividing ‘with transverse wall;
at an early stage of blade development,
oblique division of certain cells of the first
order cell row gives rise to alternata ar-
rangement of the cell row of the second
order; intercalary divisions occurring in
the  cell rows of the first and second
orders; mnot all tertiary initials reaching
thallus margin ; midrib not reaching blade
apex; ‘wings of the blade monostromatic,

without lateral veins; midrib in older axes
composed of large cells interspersed with
rhizoidal filaments; blades produced ad-
xially and unilaterally; single cystocarp
developing on the midrib of each fertile
blade ; pericarp smooth without any or-
namentation ; carposporangia produced in
chains ; tetrasporangia produced in stichi-
dium-like bladelets ; 4 tetrasporangia per
tier.
Type species: K. pulchra YOSHIDA

Kurogia pulchra YosHIDA, sp. nov. (Figs.
1-11)

Thallus roseus, mollis membranaceus,
usque ad 17 cm altus, unilateraliter multo
ramosus ; laminae oblongae, usque ad 2cm
latae et 7 cm longae ; apices juveniles acuti,
sed demum maturitate obtusi esse conver-
tant ; lamina margine maturitate plerumque
integra, undulata vel juvento dubie cre-
nulata ; cystocarpium sessile in costa laminae
fertilis, sphaericum, usque ad 2 mm in dia-
metro, ostiolo rostrato conspicuo; laminae
ultimatae tetrasporangiales stichidiiformes
conicae, basi leviter constrictae, usque ad
0.9 mm longae, 0.4 mm latae ; tetrasporangia
tetrahedraliter divisa, 160-200 #m in dia-
metro ; planta spermatangialis ignota.

Thallus pink, soft membranaceous, up
to 17cm high; much branched on one
side of blade; blades oblong, up to 2cm
wide and 7cm long; young apices acute,
becoming obtuse at maturity, margin nearly
entire at maturity, undulate or vaguely
crenulate when young; cystocarp sessile
on the midrib of fertile bladelet, spherical
in shape, up to 2mm in diameter, with
conspicuous rostrate ostiole; tetrasporan-
gial stichidium-like ultimate bladelets coni-
cal, with slightly constricted base, up to
0.9 mm long, 04 mm wide; tetrasporangia
tetrahedrally divided, 160-200 #m in dia-
meter ; spermatangial plant unknown.

Holotype : Cystocarpic, May 8, 1978, Cape
Nosappu, Nemuro Prov. Hokkaido, drift,
T. YosHIDA (SAP 034547).

Additional specimen : Tetrasporangial,
May 19, 1969, off Notsuka-mappu, Nemuro
Prov. Hokkaido, from gill net laid at
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28 m depth, M. Kuroct and T. YosHIDA
(SAP 034548).

Japanese name: Ikada konoha (nov.).
The genus is named in honour of Pro-

fessor Munenao Kurogi, Hokkaido Univer- .

sity, leader of research on marine algae of
eastern Hokkaido.

When Mikawmi (1971) described the genus
Congregatocarpus, he recognized that in-
tercalary cell divisions occur in cell rows
of the first order, a feature of the sub-
family Nitophylloideae, but for other fea-
tures, the genus was more closely allied
to the subfamily Delesserioideae in which
he placed it. Later, he (1973) proposed
for this genus ‘Congregatocarpus group’
(Delesserioideae) emphasizing the presence
of intercalary divisions in the first order
cell row and the production of cystocarps
and tetrasporangia in special proliferations.

Zinovaea and Kurogia share also the
characteristic of occurrence of intercalary
cell divisions in the cell row of the first
order. But they differ from the ‘Congre-
gatocarpus group’ in the sympodial mode
of growth. I propose here ‘Kurogia group’
for the genera Kurogia and Zinovaea with
the following characterization :

Intercalary division present in the cell
rows of the first and second orders; not
all tertiary initials reaching thallus mar-
gin ; frond composed in a sympodial man-
ner ; carposporangia produced in chains;
tetrasporangia borne in stichidial blade-
lets.

I wish to express my hearty thanks
to Professor Munenao Kuroci, Hokkaido
University, Professor Hideo Mikami, Sap-
poro University, and Professor Isabella A.
ABBOTT, Stanford University, for their in-
valuable advice and reading the manuscript.
I am particulary grateful to Dr. Michel J.
WyNNE, University of Michigan, for send-
ing me type materials of Zinovaea acan-
thocarpa and Cumathamnion sympodophyl-
lum. 1 am indebted to Professor Hideo
Tovokuni, Shinshu University, for the pre-
paration of Latin description. This work
was partly supported by a grant from the
Ministry of Education.
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TSUKIDATE, J. and TAKAMORI, S. 1979. On the growth pattern in Zostera nana. Jap. J.

Phycol. 27: 91-94.

Growth pattern in Zostera nana (=Zostera japonica ASHERSON et GRAEBNER) was
observed at Hosonosu in Mihara Strait, the east of Hiroshima Bay.

During the growth of the stem, a new node is formed on its top, where a new leaf
soon starts to grow. Nearly at the same time, the leaf belonging to the lowest node decays

and roots are pushed out from this node.

Growth pattern in Zostera nana is the same as the one in Zostera marina basically,
but differs in that the stem of Zostera nana keeps growing in the mud.

Jun-ichi Tsukidate and Shigeki Takamori, Nansei Regional Fisheries Research La-
boratory, 7782-9 Maruishi, Ohno-machi, Saiki-gun, Hiroshima Pref., 789-04 Japan.
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Fig. 1. Map of Hosonosu in Mihara Strait.
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Fig. 2. Diagrammatic representation of growth pattern in Zostera nana.
Growth proceeds from left to right.
1, 2, 3, 4, 5 and 6 indicate nodes.
®, ®, ®, @ and ® indicate leaves.
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TUWBEEL, BTEHSoTUWAHTEEEHEL Tk
D, ZOWHELEAINCIL, TWHECERITR, o

T, ¥ (UL Stem) 13 TE (U Rhizome) D455
i, BEEMEERLARVL, 2T 22T, X0%
WMETHTIRL CoTWB I EMNEDT, Eidinl
WTEDOHRELEZ 5,

N, aT=ZEDO AT EAEAMT LIS
fodd, —DDWMTENLER OGNS (Fig. 3)
—HOBFHIHICHEEL B L EEhbRDE, ¥
53y FEELTW5 (Fig. 4,5, 6), “HixEcE
ZELEENFEL, FHTHRECEN _STHLY
BRL T3, Lal, BIE EECELT AR
BT,

5l B X &

FigkiE 1950. 7<%, 2 7 <04 (II). Bk
16 : 70-76.

DEN HARTOG, C. 1970. The sea-grasses of the
world. North-holland Publ. Co. Amsterdam.

MIKI, S. 1933. On the sea-grasses in Japan (I).
Zostera and Phyllospadiz, with special ref-
erence to morphological and ecological char-
acters. Bot. Mag. Tokyo 47: 842-862.

AfE— . BHEHE 1977, 7<=z 0L EERICOW
C. PFETEKHFE 10: 123-130.
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SABDOT2/ UT II. Porphyra viethamensis
TANAKA et P-H. HO OS5 & LUE TR

INEABR K Va2

*ORHERFRFHOKESF (980 A THRANEA 1-1)
oo ey — P KREKEER (Cvay o, Svrv)

OGAWA, H. and LEWMANOMONT, K. 1979. The Porphyra of Thailand II. Distribution and
seasonal occurrence of Porphyra vietnamenesis TANAKA et P.-H. Ho. Jap. J. Phycol. 27:
95-98.

In this paper we describe the distribution and seasonal occurrence of Porphyra viet-
namensis TANAKA et P-H. HO in Thailand. The surveys were done along the coasts of
the Gulf of Thailand and in the vicinity of Phuket Island in the Andaman Sea during the
winter season from 1975 to 1978. P. vietnamensis was found in the west coast of the Gulf
of Thailand (from Prachuap Khiri Khan to Narathiwat), but not found from the other
coasts. Porphyra sp. was also found in the vicinity of Phuket Island and Pang-nga facing
the Andaman Sea.

From our observations, it is considered that the Porphyra distributes not only in the
coasts of Thailand, but also in the coasts of Burma and Malaysia, and also that the rainy
season affects a great influence on the growth of Porphyra thallus in Thailand.

Hisao Ogawa, Department of Fishery Science, Faculty of Agriculture, Téhoku Uni-
versity, Sendai, 980 Japan; Khanjanapaj Lewmanomont, Faculty of Fisheries,

Kasetsart University, Bangkhen, Bangkok 9, Thailand.

Hxix, WiBTT </ VED 1L Porphyra viet-
namensis TANAKA et P.-H. HO 5% 1 [ Songkhla
%8 Gao Seng WHAFTHZ & xHiGLic (.
Y=/ v 1978), Gao Seng LISt o % 4 |HARIC
LARBIEBT LTV HD TR Ex, 197541
BB 197845 ATt TEE LTEAFL, v v &1
18R 17 sl (RIVSTHHER: O Mo, TaiiEs: 8 b), 7 v
Fe vl 2 T o T, BAIC X BRI X
VBT DKERBGRE T B E IR0 M 2T
Lotz ThbDEEOWTHRET 5,

RAEMRS K UH®

FRAEANZ DV Fig. 1 1R LTH B,

¥ » ARG T Ban Seng (Fig. 1-1), Si Racha
(1-2), Pattaya (1-3), Satahip (1-4), Rayong (1-5),
Ban Pe (1-6), Chantaburi (1-7), Trad (1-8), Ko
Chang [ (1-9) T19754E 1~4, 11, 12 A, 1976 4%
1~3 f, 19774F1, 2, 12 H & 1978 4F 1~5 H 1= K {k
B —ERERE XTI oo Vv 2 ETEIERT

¥ Samut Songkhram (1-10), Hua Hin (1-11),
Prachuap Khiri Khan (1-12), Gao Seng (1-13), Ko
Nu /& (1-14), Pattani (1-15), Panare (1-16), Nara-
thiwat (1-17) T19754 1, 2, 12 H, 1976 4£1~3 A,
197741, 2 B, 1978 2 A& A HERE 1T/
st T v &= v Eflix Pang-nga (1-18), Phuket /3
(1-19) T 1975422, 9 A, 1976 £ 1 A ERAE YT
Teotze ZhBHREL TREK 4 X EEFE O
2, 24 EKRERDKERBS, KEFHAEDK
EBEGREND / ) AOLFR, BEncoLTE
Iy PR XTI - 1,

B B

vy LUSHHENE 9 HiTo 20 BT 3o 1o A FE TIL
EDEnb b /) EEERRETH 2 LR TE s
7z, Ban Seng, Si Racha, Ban Pe, Chantaburi, -
Trad TOKREMFENHLOMEIHFAETDL, 7 Y HE
FOEFIZDOWTOWHREED Z L X TEIeh o,

vy AT 8 HL T O FE TIRILIRD Samut
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/l \ ‘¢

Fig. 1. Map of Thailand coast. Numbers
refer to collection sites as follows:
1. Bang Seng, 2. Si Racha, 3. Pat-
taya, 4. Satahip, 5. Rayong, 6. Ban
Pe, 7. Chantaburi, 8. Ko Chang Is-
land, 9. Trad, 10. Samut Songkhram,
11. Hua Hin, 12. Prachuap Khiri
Khan, 13. Gao Seng, 14. Ko Nu Is-
land, 15. Pattani, 16. Panare, 17.
Narathiwat, 18. Pang-nga, 19. Phuket
Island.

(P

Songkhram, Hua Hin Tl / Y 8EEKIE RO B h
» 1A%, BT - 7= Prachuap Khiri Khan Tli% 1975
E 4 QoY TR 7 Y AR KERIRE DA
F45ZEMNTEL, Prachuap Khiri Khan X h &
CHEIZ T -1 Songkhla w#i¥iz8e® Gao Seng, [T
WESkmREDEZAILIES Ko Nu [ T1975 4 1,
2, 12 A, 1976481, 2 H, 19774E1, 2, 12 B &L O°
1978 £ 2 AT TR FN P. vietnamensis DORENER
KHRET DN TER, EOFL, 2 AORETIX
BRCAEBT LT3 /7 VERKIZO R A L2 6t
L, RFEL Ao T, 1976 £ 3 A OFE ClriEif]
TWCEFTL T2 /7 EFERIHELTLE > T,

Lo LEI A T tak 2L, —R7 a9k
ofe/ Y HEfkE, FloTEih oI R —HE
ADIER s 7 ) RN RD BT, Songkhla ik b

WZHIZ T - 7 Pattani, Panare, Narathiwat T
197742 A, 1978 4£ 2 Bz P.'vietnamensis DR
EUYHETHI LN TEL, ZOHTTTL Gao
Seng & RAKIC 2 AhACXBIMNTC AT T5 2 v 3E
RIEEBA L, FIEL Tuions, IR Fifomicith
BN IREER cafdx Lic 7 VIERIEFLT
\ 72, Songkhla, Pattani, Narathiwat -CDKERE
HZh OB A TIE, M“HOWRTIL, Y3
KRGS 11 Beh, TRE»LHbN, BE2 B E,
THETHELNBEDZ ETHoTe, 1 Songkhla
4D Ko Nu 08z 4 km itz 5 5 Ko Meu
el 2 ) AR EREOMM, £FLTWAEDZ L
TH -1, Panare Ti¥ 1977 49 BT M4ihfi T4
Lickvd 7 ) Bl A KEBRRENDAFTH LN
TETI,

7 v &= v gl Phuket )5 TD 197542 A, 1976
1, 2 AOREETIL /7 )V BRI Z O b s ol L
ML 1975 4£ 9 A DF## T3 Pang-nga T, M HT
et 2 ) EGEKEBGRENODAFTHZ LAITE
too D 7 ) EEKRIT P vietnamensis & 3R - T
oo XML H FAEIC X Y Phuket BHLT /U4
HHAL N BHEIAEHIEES, 4 AHEDZ ETHo T,
- %

I% 4 OFAEE TIX Porphyra vietnamensis (3¥ v &
5P @ Prachuap Khiri Khan 4> & Narathiwat
AT TOFEHSETOL, TOEBERXHRTHL
NTER, L LEERKS LORERCHT TON
FHETEAEOEFT XN TH LIXTE b
stee —F, TV #F= 3B Lz Pang-nga, Phuket
BT VEGERAFETHIENTE, Thbitificd
7=/ VEOEETH I LAMERTE R, LALED
L P. vietnamensis T { P crispata \ZR )
7% T3 - 12 (LEWMANOMONT and OGAW A 1976),
CHRISTENSEN and WIUM-ANDERSEN (1977) & 4,
Phuket }5iE< @ Surin BHSGT/ VEAREEREL
Porphyra sp. &£ LTHEL T 5,

Zhbnz Epb P vietnamensis (L2 4 E Tk
vy METEHRC L LTEEFESML TR Y, Nara-
thiwat X D bBREFDO <L — ¥ TIRAT TOHRRIT
LEBLTBIZENELDbND, — 1, T¥ &<V
A D LA TR o 1ehs, 7 ) BkpRhic T
EMBLT, T2/ VEIX24BEGTIL, vr=,
2L —Y TEMFTTO =L =5 0MigRICAE L EF
DAL TVB Z EABibh 5,
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P. vietnamensis © 31k 4 E L Songkla 75
Narathiwat (223 TOHER TILHIE 11 A, Ta)n
LEE2 A g Toifich s, Z D/ Y Bk
M, 11 ARSI ONFT, IR, #K
I & LIREDEA AT TH Y, ok T
%2 BhBIEEOODH T, HIRE, HKRELLE
AL, WM R - B B4 L Ty % (Figs. 2,
3)o AHOIEMINBL, HROW & KR, HigE
DHEETIRAL T L B LT 2 &b s, 1
A+ FKil1 (1966), SHINMURA (1974) & IIEHIED 7 <

3o {700
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Fig. 2. Ombrothermic diagram at the Songkhla
Marine Fisheries Station based on 6-year
data (1972-1977).
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Fig. 3. Surface seawater temperature (-O-) and
salinity (-@-) at the Songkhla Marine
Fisheries Station as 10-day means (Oc-

tober 1967—February 1968).

7 VBV TRIF Ol & RN TV B, Fh
W2k B & Porphyra suborbiculata (322K HEHT
TKIR25°C D & Xz XK, P. tanegashimensis %15
ﬁrﬁﬂ%ﬂi@m H %"I_F'C Kl 26°C » & é’ 1IZ0D A "ﬁné.
FEREML, RN OIRESRAT Tt & it
Lis\, P vietnamensis 3 2 b 2 & R0
FRINGRE, QX DETHARELSFEL T
HBIENELBND, TOME, UHSFTOARED /
Y BRI K IRE A 4%l L CRIE D 7R4,
FEO# Y, 11 A - TCBIT 20 THA 5,

Z st L, Prachuap Khiri Khan ¢ 1975 44 H,
Panare ~C 1977 4 9 HiZ A0 #EEK IR TV B,
Z ORI Z W BT HEY L, AREOEMRE
BWHIE 13RI T\ B, Zhik Gao Seng, Nara-
thiwat TG L 5, B TcEF L /7 Y
RO 5 b, IR E TLRIEEKR> T e
Lon, LIS, ChbogficiEshicoT
iXisuh b #Ex Hbhb, SHINMURA (1974) L4 &
[AlErc B B L0 P tanegashimensis 122U Tl
EL, TO/ YV EERP—FRZRL THADOND Z L &#
HLT B,

7 v &= v fllcix P vietnamensis Tlxishro1e
Lon, T/ VBUXEEL, /) ERIGIES 44
BEICEIE LTV 5, Ty F=vififlixl, 2 2 it
TOM IR RIEN—FEXB L Th > & LIETT3
(FAIRBRIDGE and RODOLFO 1966), 4itifijod /Y
TEAH BN & KB OIS T 3 205 & ofdlic 334
ICBGROFEL TV 5B 2 & bbb 5,

P. vietnamensis {22 TIRIEZBTF B Ol E
ZelH T o T ie\ A3, —RICEET 25
BT TOREAET T AT < /7 ) EoRIRTF K
HIC D B IR 2 COE R ETTH T < /
VDL, TEAMLOBRERTFI I L LK
L, HHCECTWBEEZBRS,

2 OWEN DL ITCHIBTE I ooy » 408
NTOAREDOEE - 154, Flo7 v ¥=vifgfliicor
v /Y BiconToME TS, Bl EFETHT
= /7 ) HOETEME- AW 2 L TIT E oL,

OCERSE, WEID WAS, PaERET R o
Wt g A TRDRPER, KIERBUE, KEERBRTOS «12
FEEH L ESS

51 B X &

CHRISTENSEN, B. and WIUM-ANDERSEN, S. 1977.
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Mangrove plants, sea grasses and benthic
algae at Surin Islands, west coast of Thailand.
Phuket Mar. Biol. Cent., Phuket, Thailand.
Res. Bull. 14: 1-5.

FAIRBRIDGE, R. W. and RODOLFO, K. S. 1966.
Andaman Sea. p. 32-35. In R. W. FAIRBRIDGE
(ed). The Encyclopedia of Oceanography,
Reinhold Pub. Corp., N. Y.

BREM - BILFAK 1966, B 7 ~ 7 v ORRGE
DR - R EKE. BALKTHH 26: 77-89.
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phyra-an economic seaweed of Thailand.
Proc. Abst. 15th Nat. Confer. Agric. Biol.,
Bangkok, Thailand p. 77. (in Thai).

INAIAB e Vo= 1978, 2A@O7</ VH
1 Porphyra vietnamensis TANAKA et P-H.
Ho oL laFRAEIC DT, ¥ 26: 31-34.

SHINMURA, 1. 1974. Porphyra tanegashimensis,
a new species of Rhodophyceae from Tane-
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OHMORI, T. and UEKI, Y. 1979. An analysis of tetraspore development in Dictyopteris
divaricata V. Orientation of rhizoids by means of unilateral illumination. Jap. J. Phycol.
27: 99-102.

Tetraspores of Dictyopteris divaricata were cultured for 45 hrs under continuous uni-
lateral illumination, continuous darkness and 3 or 1-hr unilateral illumination during the
dark in order to ascertain when the orientation of rhizoids from the spores was determined.
Most of the spores exposed to continuous unilateral illumination formed rhizoids away from
the light source. In the dark culture, the spore produced a rhizoidal outgrowth in all
directions. Among 3-hr light treatments, the unilateral illumination from 9 to 12 hour
after the initiation of culture was the most effective on the orientation of rhizoids. Among
1-hr light treatments, the illumination from 10 to 11 hour after culture initiation was the
most effective. The effect of exposure to light, however, was less prominent in the latter
case than in the former.

Takeo Ohmori and Yoko Ueki, Sanyo Gakuen Junior College, Hirai, Okayama, 703

Japan.

z V' ¥ X (Dictyopteris divaricata) DPUSIATF
DRI DT, INOH (1936) 3 L O FEKK - 558F
(1959) 3L L ME LT\ 5, INOH (1936) (XpUsiie
FHIF LI L EETHHEIREROFAIKIC L » T
BDBLNDZ EFWE LI, & I KR (1977) 3
EREACICERT, REROMBICThCES
4% RNA (X0 4 v ~2HOFEILETHY, X
EEROMIBT 2 RO PR S x ThWB T %
MR Lt = OFAROMILF IR RE T 5 Jik, 530
nm YT OEHEDONKTH D, 580nm L h LR
KTRBEN NS LT TEHE TR TH B (K-
Ak 1978), =V ¥~ XOWUGNAFAFEFT B I,
K X AR AR OREDN, FEDO EDERE T
KERTVWDEDL LN THICHDC ARG X T

271,
M EFE

AR RN, 1978 4E5 A 22 Hiz LI
EHHENCHRE LIV ¥y A~ XOUSRFTH B,

PR, B (U IaFk) » —IRREATC B L, B H,
MR AR LIcRE y » —viZBL T, WFET
UK &R, 2HRLANCEGE S ol T 4%
LTS, ThidEBucfvr, B8, 1EafEK
ZTméFoOANIIHY v —v (Bb6em) #HWT
fTotee HeD—HWHHZ B2y v — Lk, —I%B]
FCRMKTEL, B AABIRVLE SR L,
Kz X BB O T OPEIE, & ORE DOFHH
PLETH B OO0 E MBI, —ITIBH ORI
LTiE, 3RS & 1 REIBE D 58 b DRB AT
ot ¥fo, ROMILFARN, KT k- TREZH
BRERIZ S MicT 51, 3HHIBSOBE L, 1
MBS OBE b, SIS 2IEIEE D 7 DRI HRFH
WZATS5 &£ 5, Fig. 1 @RT X 518 E L1, Light
L, BRI L C— B R T o e b D TH B,
Dark 1%, v+ —V2f®RKTEL, el TR
L7z 0-3 hrL~18-21 hrL (¥, 3 B0 —Fag %17
sty ) — X T, 0-3hrl 3, BEEBAAEEMD 3B
MR L, ToMRimfM4cREE LI, 3-6hrL

AWROBAO -, BEPHERUKOBIREIC & - 7,
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Light

Dark

0 -3hrL _—_—0_
N 3 - 6hrl | T , _—
Ll 6 -9hrl ]
T 9 -12nrl
" 12 -15hrL ———1
] 15 =BhrlL ]
< B -2l

D

E 0-1hrl 5
S 1 - 2hrL —
E 2 —3hrL ]
& 4 -shl —
L>Ij b "7hrL : ] n

8 -9hr T — —

10-11hrL

0123456789101 RBLBEBITIBY 07
TIME IN HOUR

Design of unilateral illumination treatment in tetraspore culture.

Fig. 1.

W, SRR LA B3 M 2 B LA, 0-1
hrL~10-11 hrL X, 17 —HBH %1 T oo Y

—XTHbH, Lilie LTiX, 15 W BastEr v,

1,000 lux DY &S Uz, i, i (22.3+0.5°C)
TIT oo BEHEBALA 45 WEhItR (I 7 Bl 2 47 wsh)
2, Ao TL BXOHE ETROMI T & OBf%
BELI, ThZhDy » — LT, 210~290 D FEH
NI @ Y [ L Y I R

w B

=/ % A~ OSSN, BUL X T B 20 iR
TEREREINT 5, KAk 45 Mt BlgE L
foe ZAH, WThORETYL 80% Lo L o il %
BELU T, ZOFBoOMBHEEY, AT 3o
Fi% South & LT, North, East, West DI Jj|i]
R LTI, ST RUR 2 Lot A1,
Table 1 3 X0* Table 2 iCRT &+ k9 ThHB,

Table 1 1%, eo—HlBS% 3BMFo5 2 -
@ (0-3 hrL~18-21 hrLl) &, #iff—HRHFLIcL D
(Light), ¥ XU 2RETHAELc L @ (Dark) OF5ET
HB, LM CHEE LA F OB o7 1k
LT, EOHMT LIHIFRE CEA Tl LTV,
=/ %~ ZOUGNEF OB, HibEThk
< HeA A, R oML AR RS h

Ve KRR, ik L TR —FIRS Licb DT
1%, 213 {Etkeb 182 (AfkaS, Joliia &35 X As B S FIT R
BRI LTt (Fig. 2¢) BERREIARHEL D 31
OM—HRH Lz b DTk, UROMIITmEEL
BEMTH b, — RS OYE R B i » & (Fig.
2a), WEETHE 3 MMl ST — MG L b D TIX
41.9%, W5kE4% 6 Wk X 0% 9 MEIRIC 3 MRS — 5 1R

Table 1. Percentage of orientation of the

' rhizoidal outgrowth under the
unilateral illumination for 3 hours.
The light source was in the
south.

South North East West

Light 0 85.4 8.0 6.6
Dark 247 311 23.8 20.4
0- 3 hrL 242 26.5 26.0 233
3- 6 hrL 6.2 419 181 33.8
6- 9 hrL 1.7 58.1 199 20.3
9-12 hrL 12 64.8 15.6 18.4
12-15 hrL 3.3 39.5 315 257
15-18 hrL 9.4 32.8 30.2 277
18-21 hrL 114 28.6 317 283
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Table 2. Percentage of orientation of the
rhizoidal outgrowth under the
unilateral illumination for 1 hour.
The light source was in the south.

i South  North East West
0- 1 hrLL 228 237 272 26.3
1- 2 hrL 21.0 29.0 244 25.6
2- 3hrL | 13.5 30.0 27.5 29.0
4- 5 hrL ‘ 29 49.4 19.2 28.5
6- 7hrL 46 550 191 214
8- 9hrL 3.8 53.6 232 19.4
10-11 hrLL ’ 27 56.7 18.8 21.9

LIS, :C;hzchssw 64.8% @ 4, DAV
HIEZ D BALEIC f< 2k A4 U T 7o (Fig. 2Db),
A% 12 MR 3G — T IRg L= ik, b

WD B E DB IR 243 B EI G A% L i
L, Jikiic ln]o’Cﬂxﬂ"%flll‘l ToHLonEMLTw»
2o WEhEHE 18 WPRIC 3 Wi — RSt L7z & DT,
Feiins B X ﬁxomuv:(u{ﬂz WL 7cd D11 28.6%,
KW i) - TR A2 L7z 4 D12 11.4% TdH - T,
— ORIz LA EAB Rt 5T,

Table 2 I, WD AU AN 1HEHIZE
— St B e a WG Lo O TH B, IEHTHE 4 W
MBI 1 — IR L2 b DT 49.4% o 4, D73,
U5 & B o J N RS A4 U T, KEDHRA R
4 CH LD, IR OERZE T2 DR B
UG T 5, I 10 HeEIFRIC 1R A — 7
MHIREE L cBi 8y, 56.7% 0 L O D BIEY
BN R A U e, WEHEHE 9 BRI 3 Wi —
TG Lo L DIt~ B L DG T8> T
22y, BROEMIZHT A0 EY, Ol
i bEFCBlbh T B,

Fig. 2. Effects of the unilateral illumination on the rhizoidal orientation of

tetraspores.

The light from the upper part of figures.

(a) 0-3 hr

L., (b) 9-12 hr L. and (¢) continuous illumination.

z =

=V ¥ A ZOMGIEFIC R — i bG35 &,
Weisin B3 X A B (EC 2SR 24 U2V ER L
T L, WEHTT LB E B2, ol )i
AN THD, 1EoT, LRBEHROEKLD L DIz
ELET K, IR B HindpiE 3 2 BRI
o T\vBe

LEOFHRFE R TR, /Y~ X0, K
Feth 3 WERILAN Tl U E (e 3 5 Je o YL ik )
THoto. HiEHBAMHABRED L, AoTLDAD

JIZ X o TED IR 22 eI S e,
e 122 X 5 &, — ISR X 2 R g )
PUTIEA A L, K515 18 Wyl e B & T b
LA ERDRIE otz BHOEMIZEETS
ik, 1R oYHC LA Ab R, Kb
il < W ITd B K 4% R 10~ 11 BBt & —J)
MG Lo o &, B iR 9~12 R 3 IRghi)—Jj st

b DxAD L, VRS OE 5 22 D&h G L
T I o Tz,

ex= 2 HiclgT 5
L, AoTLDXD)HE

Fucus =2 Pelvetia D759 T
LB D R A I
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DT ERMBRT D, g - IR (1974) 1%, = /' 41
v 5 (Pelvetia wrightii) DZREIMC I —REIL,
IR DEALIC 3 LIFTHOHED, FREDEDBRRET
B LB R ERIC MEh DR, TR~
HoMO—SBHI R IEHTH D Z LxREL T
Bo TV A v X DIREEY, K 12~ 14 I
BEhb, chiclk_XTz Vv »XTiE, RFHRIEE
9 20 R CURER O R & 5, TV ¥ A XD
R DRI AR bl < B 5 ik, BEERRRER
I~12Fffl & = VA Y IR TE DL, 25 L1
REFEDB M LD HDTHA5,

NAKAZAWA (1966) (1, 7 — 7 2 SROERERIC X
WLTIE, AR Ehi: RNA WERTFEBRNEES 2
EEBELTNB, —J QUATRANO (1968) i X %
&, 7—7 2POERS LIS % RNA DGR,
TRRSHMTRTL, ThicogivtRgos sy
NRIERIL, ZTHEZINBIZALBHRED EIR T
Bo DI EH B - PR (1974) X, FHEHRS5~9
il —5 B 2 At < o1k, RNA oFRME
B A DD DOREEFH L T BO TR EE
2 TCW5b, T/ ¥ NACENTYE, Z5Llcxra=X
LT Lo THEBROGIENREERTD OO0 E 5 H
1%, SHOMRC ¥ e bisuw,

5l B X &
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1978 4£9 H &k v 11 HE T 3 5 A, HAEHR
HATREIEA L LTy liciifET 4%, o
WK frr=v 75— Foa<a 7 {5
T, H OHHAME = 2 27 v OWIENEIT TR L1,

3 = v 7RI Y S R, R
HEED B oL ikl A48 5 BFJERBY T,
S AR R AT AIEE L LTS b#H
HTHB. HADE S FO e E L LIS )
B, EEEE =AY, i (1975), v=v 77 —
N CH 2 e ERE i 20 R & Atk BB ns
COPEFT AR TEbRAA, FEifrbEH LM
bR Twigl, £ 2T, ava 7 EhiieioEs
B EONIII R e E RN L TR E W ERS,

a = o 7 {iiFERTic oW Tk S. G. SHETLER %
“The Komarov Botanical Institute, 250 years of
Russian Research”, Smithsonian Inst. Press,
Wash. D. C., 1967 F2 0% P. A. BARANOV ffi “An
outline of History of the V. L. Komarov Botani-
cal Institute of the USSR, Acad. Sci. (1714-1961)",
Acad. Sci. USSR Press, Moscow-Leningrad, 1962
TR EWC X o THIFE Y 1) & b 1960 AR F T O AR
BT ENTE S,

a = o 7 BF9E ik 1714 4R © 3 b v KAl
12k o TE s X h -3 (Aptekarsky Ogorod) &
75 (Kunstkammer) ZBAC 8L, 1823 4§
BRI S AR & 7o © T DRMIC Botanical
Museum 723f7a% X 7o, 1898 4Eizik Herbarium of
Cryptogamic plants 23z Lo & 7o T 5,
= M EkE, Herbarium, Botanical Museum
75 EIE O L TR TH - 7045, 1981 FRITHIE &
T Botanical Institute & 7ch 4 HICE STV 5,
Hisest L 447c F. J. RUPRECHT (1814-70) (% 1855~
70 4F.1Z H - T Botanical Museum ¢ Director &
LCE#L TV %,

L=y 75— FIL 1917 RO RGN & B {REL, 1940~
M EDRF F 2 (WP BLY =¥ 75— F 900 Hifl
) T X AVHEAER LI T oBRERILC, i
DOEA DT A E 1318, 19 il & DT, YO E =
v T OEWRT v T v SO ESTE T D, il
i [ N & i 19 fiERIC(E B s b oK T,

FEAERU P D & 5 % 1824 FTfEH R T\ B,
WOFRE LTIV S L oD@ EHAIRIETH B,
Lo L, #HdpEtoisiithciz S. G. GMELIN O
BRI Ui b, S Rk BB L7
EEARDW S o0 ilidl, #ikxfhfichoicbDl
ET, RADEHD LT D X 57l Tl T 5,

BUEOWFFERTE 24 451, K 600 A (5 HEFER
200 A), fpEOmEE 22 ha L5 HETHD, B
AETEPCH D, A OEASE, T
%E, KR RFENEEND,. T OMOBFEHT
L Botanical Museum, RS O—EEO U H E R

2 = v 7 P HIGERT, RAEHEDBM
DA T 5EE (1978 49 A)

M. M. HOLLERBACH f#:
e s C, 1978 £ 10 A
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70T L CRE ST b, MY Labor-
atory of Taxonomy and Geography of Crypto-
gamic plants & Herbarium of Cryptogamic
plants EmBIE—MCA > T 5B, O3 (EHE
VIR AR L, M2, SR ORI G Eha,

P 2 B oA HH T 5,

Cryptogamic Laboratory @ Director (% I L

WP ED 2 v 3 —
s Ju. E. PETROV, L. P. PERESTENKO,
L. S. MARGOLIN, A. D. ZINOVA, V. MAL-
TSEV (v 3 £+ A + v 7, TINRO), K. L.
VINOGRADOVA DE4K, 1978 4 11 A

Elena S. ZINOVA (1869-1942)
A. D. ZINOVA {7k

H K IE

ABRAMOV [ii|: ({if#545) © Herbarium @ Curator
R TEbN D, FEHMIRRKH: & rh <
WAHY, WKEOFEAIHE#ETHD M. M. HOLL-
ERBACH [li-l:3F — 7 C 72 3% D BUE b LR O F%E
CIGHEL Tl b b, KEEE TR L TEb
%A ZAUER (Siphonales) # (X U % ANDREEVA
(Chlorella), LUKNITZKAYA (Desmid), SEDOVA
(Cytology), RUNDINA (Zygnematales), DOROGO-
STAISKAYA (Soil algae) 7c & Dififitn ks bhiz,
fHEPMELER SRy 75—70 K L
VINOGRADOVA [iit:, Ju. E. PETROV f{ii-}:, L. P.
PERESTENKO [li-l:, F7Eflilhiie L. S. MARGOLIN
KDAZN2 29 7THBH, FHlcEEE A D.
ZINOVA -k 76 @it TR L Tkbh
B0 2~3 [k F e Tk bk, WHEEHiT Tkb
hEHZ R EATHotc, ZDfiv=v77—-FK
¥, UIIA ALy 7 O E OB S
HOMEESIEL T T A2 L1 H 5.

it ZINOVA 264213 1920~30 4Ffz i L7 E. S.
ZINOVA 1li-1: (1869-1942) o IE Iz iz b ik % 2 Ko
ifii 3 A JE L U eV i O — AN TH D,
AGENTE (27 % 1%5) TN A2 @& S hic
Stschapovia flagellaris D3 Fetc ¥ TH AT &L <
HHR TS, TR RHR S A OB A D DIt L
Wil BEOCI LWL, XENLEHIN D BIEH I A
THho. BUHERELEOHEZELA TELRIA
EHOWAE T, MBZDH57c0) KFD J. FELD-
MANN (L FMRAER % B B2 S A b I %
JHL Tk b, H, #KEED HOLLERBACH,
E. S. ZINOVA, A. D. ZINOVA O34T, 1B
Wy g oM IR Tdh -7 A. A. ELENKIN (1873-
1942) DI %

ZINOVA AL D 2 2o 7 1345 40 5§ 45 oOfl) X B
h TIRFICHIE L Tk b e, VINOGRADOVA i
MR [ USRS 1974) RO o
SEEE L TREERRE OO %, PETROV
2y 7R T TN TEB DM 2 FeFe
LTkbh, BEREBERRCENZE T 5,
PR THARC L LH - Tk D, FHEOMHEGRE
LU CARNCE ) ) L TF & 572, PERESTENKO #
JUIBIE THAMGOWR] ORREZEX LFs L b
THoteny, WiIFCHEEEOMIRC A T
Wh, WFYEHILIO MARGOLIN FGUL F 4 ik, Hiik
ELIETEE CHERATH b, BRI 0
Teftditd 40 VAR S - oS ihis 45
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L5l o THDLRENELIERLICEDZETH
Y

I TIBRIRIET 4 7 L - bEERRE R
DEEXRE, Tio L 5 it fmIh s\ —
EXRENLLDOTH B,

Hosoctu Cucrematuku Husmux Pacrenun, AH.
CCCP. (Rt 5 E¥#4), Borannyecknit Xyp-
Han, AH. CCCP. (i#y % #zk), Hssecrus AH.
CCCP., Cepust Buosnoruyeckas (Bl%:7 # 7 1 —#
&, &%), Okeanonorus AH. CCCP. (fFE¥4&
#§), Pacturenbhbie Pecypcst AH. CCCP. (lg#&
%), Buosorus Mops (fGEELEW),

EEZOMREMILT + »BOBEAYBETHZ L E
IREIND 2 4 TEAOBERVOTh L OERFY I
ET, ELEROBBICHTENR, Y EOENFEE
2L BEAEOERERENAEANED L DITHL
CEREFRRET, v AR Ly 4 TEXMNEAD
MADFFRHE LTRDLR TV THEND T
DESIHREFC DD LT H G ole, V=
YIS —FHBED 7 4 v 5 v FEBRET AERTRK
RV DICREILIgY, BIRRTN CIRERA O - B
WE - EERL S LAB SN, BERRIMOHKL
BHRBE, FRERPE T L0NTEL, 247
ELTRFENRTVW B LD “2 4 TRETHEE
A" ¢EZBRD LD LA - T b 240 fic
ET 5, Fhbn% 118, 1I9HACEE - 75 =
B TEC DT TR S O #EH D h & 1 TH
bifiolcbDTH D, ThbHEERCH, TR
SEEA AL B X Bl oo, —BOEADFIX
BA»b#ELRIcd Db HbH, RUPRECHT DIEH
Botanical Museum @ Director & 7c-7-BE{EH Y
SEF¥#E C. J. MaxiMovicz (1827-91) #ffi & {iv>
REEE KT ELRECHEEER KWBET< /)
e, EOBRIEBRBTHD D RICHLTWTH %58
SIEBOLD 2 HATAF L1z Porphyra perforata J.
AG. L5~ &NicT = 7 Y OER, SIEEENTE
BHA—KGER Lic & Bhh 8 EAR Sy
Razenctai,

V=v 77— FiZh HREmBIROTEREE L LTy
=V 77 — VRFREYFBE & KREGBROEHTRERT
b B, MYFHFCITERYICHORILEY DS
B ARAEHRT 58005 0, REMMLARERZEOR
%% TH% T. F. KOZUIRENKO, N. I. STRELINI-
KOVA WEENEEO BT Yo Tkbhb, BY
111860 FEZfED L ¥ HED OHVL D THote

N R ELRE L EEFRINIERL T B,
BEL V2, EYREROREL € 2 7 7 FRIED
FORE LIFFHICKE {FHED Collection 2VEE
ThHoHH, Thid7 7 v vl I EC HEREGE
G. H. LANGSDORFF (1774-1852) LISRDIEHS L\,
VHEDOEEY 27 £ EHTH BHREC8 B
f7e 2 — 2L 10 EHI O BB HBERROK 17 R TRF
ZAD 5 EMDOERE - HPYa — 2 2R L KFRETIE
HMomRrT, AXEFEELERRBREYEDL
Candidate (- {&##) &7cb, THIEVHETXT
#Y#D Ph. D i35 L% %X T\ 5, Dr. of
Biological Science 1275 % Dit 40~50 LT, HHYM
IEEM I LB TE RV EDZ L THB, FEER
TH, EEHEROARRY =¥ /7 — FRFHAE
NEL, BEONEIFRBETH 1,

KEMBOEYTHRATIBN O “EOER” ITH
Bhiehohied s, & OBREYIERITCEED
Culture collection (700 strain) 2% 9, ThbxH
BHE UTAR - 41k - BRI E OB Thh
T\ %,

1AL = 77— Fhb e 7 VB H EE
¢t (Oceanology Institute) THE FDATEFERITHF
#{F- T\ V. B. VOZZHINSKAYA L% i,
W LR R 5 BT B R RFEL Tk
BShtcht, BEGEEED Productivity oW TORF
R ITo T B, BEPIEIMISEHEBEL £125]
WA TLTWWEDZ & TERLEEINTEKD
FHA ETERTHCIE L, EEEPIEATTIL Biol-
ogy, Physico-oceanography, Geochemical Ocean-
ography, Marine Chemistry, Technology 7t &®
#9433 H Biology section 2% Benthic fauna &
flora, Plankton, Nekton Biophysics 7x & DBI%EE
D, VOZZHINSKAYA #+i3 Benthic fauna &
flora B LTk bh, [FUSBCEEDDHEET
AATHE RN Z & 4 H B KUZNETSOV LA F
DhBECHARELLXMES SN TER, ZOWHZR
MTOERIEL L TTRNHETREIR T2,
Tpyas Bumpo (£ HSEGHFPIFERTHARS)

ZORNEFEE LD h SRIEENEZTEC I
ERBERBERIL CDEYHEEDTT 4, 2= v 7iEY
MEFM RO B A AR RS E il L BT 5,
X, £%08 Y MO NERI\ERFOFTEFCR T
WABACTIE D L HHBRETH B,
(047 /NETGAT 3-5-21, /NETE K - —BEE - £)
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EMEMEE: BEARBEEOEBEEEL Washiro Kipa:

(1914-1979)

Toshio SEGI (1914-1979)

WAFC B A2 25 3 B 8 kil e D 7 Hid:
ShE Lz, WEFE 4 JIcZdfRER RIS h, 8
Hed s ynitohsicy, ToELBSILADL ST
TLIA, RO ETEZ LIDillioacicr 4
Ao AR 645K TLIC,

JerEIXRIE 3 4R 7 A s/ uc e b, PN 14
AE 3 g S M A Bl A e 2R L, A 12

JIBUARI 1 AR b T, (1) 15 45 9 ki ot 2y 1
KA HEFRIT Rt S, o) 19 45 10 H AR ke
BEds i sed: & 7 b F Uic, [ 25 4F 3 AR 0K
FRELRRT, W4 Q=R A G bR
[F4E7 BIRSFBERT AT L, KPEE T
& ebhF Lz, (W48 44 A RFoE B
PR, ZERFKESEABL L I D, W53 4F4 AfF
AR XD R, AR 4 A RREERLDE LT L,
b hsETHFInE L,

Z O, FEOKEC T - T TSSO 58, 4
TEROFIH] oW ToOHE, RS dbh, @
2 B, WS o fp i K
SR AE LTI E Lic, Ao @EimnEEssy
e ZOENL EFELTE Y 4, LaL, M
DRPEF IR B0 E LT, FEiFREoIES<
DICRNEN, TS0l \MEBEREIhE L
7oo T D DERNT X DIEFIS3 45 A=K 2 44 %
BROMEHES IR TE D 9,

Ko )fmi%hmmﬁﬁ:bi¢ﬁiﬁff$mﬁ
R R TR RANE Tl o 7o 4 b 7 B0
YR S E Lic,  SHURET RO 7% & 7 1 10

VA }\%;.

Toshio SEaI

fili A s T3 M A 00, R, R RCiEd LT
LT, Stk oL “Systematic study of the
genus Polysiphonia from Japan and its vicinity”
Eteh, WA 25 4% 3 ALimBE RS 2 bR 45
BhxhE L, Fo0eRBERE LCEERT Y 7Y
JE 5P OT R d, 24 i A RLE L CAR
FEOMEIA ST B, ThE TOWMEEZKRIR
CRTIES R E Lic, £ofh, RIS ET Sk &
7 5 i O Pk “Sargassum racemosum YAMADA
et SEGI” #FhL Uit S hrciinrse, &
D% Type specimen Z i ff o ldtin &
TioHEORT X 5% OfffeEsind b £,
S E T WEE D EBEAE T LR DNNC G S h
Ltz Tibb, WRBBET 4 v7 v FTHESR
TE 3 ITJHElll,a%auaii‘uiici THAKCRTSE b 74D
Ferk & AR WL LI w47\, R Tli) 36
SRR N7 AR 'l"f’»’C‘UH ﬁE ST 10 [P iR 43
BT THR~F 4 b 7R o\ T L, [ 40
EITILh + £ T S [MEEEHEESHT THAC K
B7 v 7 OMBROG A oL S h L
oo [ 43 TR = 2 4 v THRfE X Ao E 6 (o] [ 5 i
WEHROERAOLD, SHITFE49FUIA ¥ FT
DOYFED I 5 EEEHT THADE = 7y
DRG] TN TERiERT, EFRERELOLDHD
n¥E L. Lal, Kl ofsgcitiid, @ink
TR bRhATE, M) ﬂ“‘ﬂ%*ht B ol g 1P
ok iR EEicihE, FERT REAEHOKR
%, fi)[""“"*)"’f*ﬁ**)ﬂ.J)Lfﬁ’/<@'F‘}“F"?i\znli PRI

T DI 2 DI LA R EDBRE LT,
[EPI & » Thk, IR 27 4R A2 o I 37

RRELTERL, Wicx ot 8 FHERER & LT

s @;e)f CHY- XNz LAy T, FD
filr, WA 46 47 F A CTHHE S 7o 2 7 ol RS # 2 0
@nzlh-a&ﬁ;i«bhuwfr’ e DTMEEZE RO B UL iﬁ:hé
e ¥, BEHEREARINE Ui, gkt &
BEH/CE > THLREBEER VDT E L) &
A,

Teds, AT CigEs N 3 ADBIEZ A
HRETH, ANEOMBICIIEEED, Fcl Uk
PSR RFEL VLD LT,

iz, oo ZEAE LRI R EO M S5 A
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DB EH OB LEF2KRE T, (514 BHTFE
2-80 =FERFIKEF IR MHF ML)

i e =F

1944

1948

1949

1951

1952

1953

1955

1954

1955

1956

1957

Some marine algae from Ise Bay and
adjacent waters I. Bot. Mag. Tokyo 58:
33-37.

ROER Y 47 5 BO—HifE. PR HE
22: 97-99.
FHECDLP B < %4 + 7Y OFEFE
DT, 44 4: 134-139.

Systematic study of the genus Polysiphonia
from Japan and its vicinity. Journ. Fac.
Fish., Pref. Univ. Mie 1: 169-272.
ZHRBRELWES ol 11 @EE). =
ERAYHEE B4, 340-352. (SEc, T. &
TAKATORI, K.)

Colorimetric determination of bromine in
the marine algae. Rep. Fac. Fish.,, Pref.
Univ. Mie 1: 209-214.

e bz /YOl Eh icEb T, 5 1: 58-60.
J7E/)Ae XTIy ORECH T, FEE1:
73-75.

tan/ke bz 7YOMEERTFICHGT. B8
3: 1-5 (BURACSE - HREFNIDLE).

The new species of Herposiphonia from
Japan. Rep. Fac. Fish.,, Pref. Univ. Mie
1: 365-371.

AHRBONEIET v 74 BORBICH T, #
1 2: 13-19.

a7 EAERE. HIE 2: 80-83.

The species of the genus Gelidium from
Japan and its vicinity (I). Rep. Fac. Fish,
Pref. Univ. Mie 2: 124-137,

t bz /YOG AREZOWT. ZER
MKREEKEFIHTE 2: 312-316.
HRE & 0BT\ T (D
60 (FEAFCE - REEFOIUAR).
Figs & coBEECH W T (1)
63 (FEAARS - HREEFINDAR).

o 2 ORECETAHE () ZERLKF
KEESFEHOE 2: 517-526 (WAL P - EEHF
VGER).

W 4: 55-

% 4: 86-

1957

1958

1959

1960

1961

1963

1965

1966

1970

1972

1977

107

The species of the genus Gelidium from
Japan and its vicinity (II). Rep. Fac. Fish.,
Pref. Univ. Mie 2: 456-462.

b o A OFRAECHETZHE (1) =ZERILKF
KEFIICE 3: 236-246 (AR H - EEHA
VOAR).

REF BN EOWHE. RFENEE N ARRE
s, 301-308 (HUKATD - HHFILAR).
TANT Y FORWEFM. &8 7: 93-97.

On the type specimen of Porphyra tenera
KJELLMAN and Gelidium amansii LAMOU-

ROUX. Rep. Fac. Fish.,, Pref. Univ. Mie
3: 251-256.

Further study of Polysiphonia from Japan
(I). Rep. Fac. Fish., Pref. Univ. Mie 3:
257-266.

RBEBC KT 5RO L BUKOPET O
T. BRES o ECRIETHEBOTE
RERICE 263-303 (FAFCS - EHFPULR).

Further study of Polysiphonia from Japan
(II). Rep. Fac. Fish., Pref. Univ. Mie 3:
608-626.

On the relation between distribution of
early germlings of Monostroma and tidal
current in the culture ground. Bot. Mar.
11: 223-226 (SEGI, T. & KiDa, W.).

The type or authentic specimens of Gel-
idium in Europe. Rep. Fac. Fish.,, Pref.
Univ. Mie 4: 509-525.

MRKKIC BT A7 = 2 ) DERICOWT. =
TR SRS B S i FT B 60 327-340 (FEAH
5 - EHFIYRR).

B RATRIEE, 232-249, EREGIRINAR, BE
The type or authentic specimens of Poly-

siphonia in Europe. Rep. Fac. Fish., Pref.
Univ. Mie 5: 503-516.

RBROEN FHMC BT B AT/ VDES
ith., A 18: 96-98.
Polysiphonia tongatensis HARVEY (Rhodo-

phyceae) from Tonga. Proc. Intl. Seaweed.
Symp. 7: 150-152.

KXEET v 74 ED Type il authentic

specimens IZFE\VT. #¥H 25 (Suppl): 327-
331.
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KFEKX" - IWAER:

Masao OnNO

and Nobuo YAMADA :

A4 v FEBEOBEERRERY VR

A

JALICEMULT

short record of the International

‘Symposium on Marine Algae of the Indian Ocean Region at Bhavnagar

AV FORY ~4 X ORITEE TS iz EMRALEA
v FREofF TR S B Bhavnagar » Central
Salt and Marine Chemicals Research
(CSMCRI) oFfitT, 4> FEUFE 252 a0l B
WO L LIz, Liloyy #9 v A 1979451 A
9~12 Ho[H, Pkt

CDYYRIYLADT ST ADFITRD L SIT
LN T B, T4 ¥ FEEMEIE, ficoTEHRD
J5OREE Uit T BHRPESSH O W A IR i T B
Do VHE~NOEIA L TH, ZhbOfkopsE <
4—v LT, ZhHDORRER AT %20 Tk
WY T, oy vy ®Y 9 sk, WAEONIER AN
RbER L, PAFEE N ST ol LD BEAT D
iz B4 2 5 kol fig iz oL ~*Cfuzﬁ-l'd*/> o TODX
S7cHMT X b, i

Institute

70, WiFT YT
ToOWs, HEE DR« AT S ii'x, i
oA, YUEWE, » 2 v #ANDOIERHECOW

TOWREN TN, FRIOY v R£Y v LD,
AV FDIFEAED BT L 0T 0,

7y

7, B, 77 anbOBINENS ST ETH
55, 20 #fE, 130 Ao s Lic, 4 v lfﬂ’ilfiﬂi

AV FboB oA AL,
DIMAANDFA AR LIz 5 TH D (ks );Lm

2R 2 ak%L

HE D, IR Bk i S hic), K
# ik PAPENFUSS %42 (4 Y & v =7 K3, 475D,
J =Y = A0 JAASUND # B (b v &V oK,

V=TT TAFER IR B L LTRE, 58,
JENSEN #§% (F a v b A aREE, Afbzf, 2 4y
#AADWYE, 4 FY 25 PERCIVAL Hfg (v~ F

vRE, H{bs), K4 'YfJ\B GLOMBITZA M‘*-" ('i

v KEE, AL, FUEME) 4 T8 S B DR

h, Ththo+s v a VCH&} M S ERAYO X

Ftce FOIDY vy £ 9 ALL D HMD, ,|5,;—g,»f\q-../),

miifﬁMLtE@yyfvaibt%L<,i
BLBfRTE I,

Vv YRY Y ARG DB DL 30 fROF Tk
PRHEDFRINEL, TNTFROEZEA->THDHE W
SEMESE U DR, BRLRREEELY) - FLTL
fel i kB Lok b, HALBDEIMHEIL
Fifipde U2 (1941 45 Tl) o8 & CTd b Sk HE TR 44
HHIZ (T55%) LEESEDINTH 1. &l

HERZ L bbb, R - 7o F v IR
HkE Lok, b EEA SR, 2T 4 FhHik
2t ELTEWEART 77 2B B IR TW D
WD T 5 B THh - 72,

DI, Al o> CSMCRI o fike

Iv—70F—7 TElTETLH S P. S Rao il

Fig. 1.

Symposium participants in front of Central Salt and Marine
Chemicals Research

Institute.



A F FRUFR O RS

DOFFED G LI, 2 2y 7 —[REN—IEA L hd o THE
fliticrcg b5, Bt ELRED LAV F
TIXZD L 57 EoRINE, FHRHEOYRIZAZL
KL TWBZ LRI BRI,

D 5 BIUHIL, 7 v 7Y ORELIERIZ O
ToOFER KSR, KFE, etz 9 ien o
T & T DETRIZ DWW TR & T » 72, %72 Rao f#
+b, HAMSER LT 4 v aldicbmE@EEhCll
AHEE AT ED THE, #7—16mm304] %
HEL, KRAFT, £5LIbAFTE 208N
ENBEETHoT, WAWALHFLET X o oK b
IR < G 2 I TH B,

RO 7B RIRDH 572 F — < 12D\ THli X
bo EFUET 0 7T, R, 4 v FiEiuE T NT,
WEfERE D A AR DR OMEIC B Tl D, 7y 7y
OFFMC+ v £7 7 HNR LT D & STl
WRDMEIc TS, A v RO i A DT Pa-
PENFUSS BUZAGE LRI AT » 7223, 2vig N
DL ENTWABEWSIHIGE 51T,

RO FGE, WHT 7, 77 1 OWIEEE,
T4 VY TR L% ) ¥ % 4 (Eucheuma) J&D+%
FZHE AL, 4 v ¥ Tl Gelidiella (7 v 74 )
Gracilaria (# 27 Y), Sargassum (k¥ 57 5) O
WA RA T, Sh B OFOEFIRECEERD
WEN ST, ST e - 7R2% L, BAD
WHgeEr Aich, LoEh VLS THA S, T
ZRBOMDIENE, HATEREA b, A
DN 2 T, SREITRES Thvie b RS
BEEbht, TTCA T /) TRESTCTNAZD S
LM Eh.

M OFEIEMANDIGH T, 0 E2D27 v a v

BEEEY v Eo v 28l © 109

feh, PUEWEICNT 24 RN B, A—= b
7 Y 7 ® Roche Research Institute of Marine
Pharmacology (4-10, Inman Rd., Dee Why, 2099,
NSW, Australia) THFEA1T - TU B IEHE LA,
P DL Thilith S 7o plisr D AL~ D Bz o T
dEANC RS U, RE B on b o, (s SR
KBTI Tlca -2+ 7 ) 7TEHECHD, HAOHF
RH E DL A DFEATWHDT, s
MNTarEcHhs,

HBHEOIENE LTa=— 201, wv &7 55
BB E A M L7t coifihnn * 2 v
H2&(EAS L5 REA, CSMCRI =R 25 7 5
Ligdhtz, JCIEE L/MIBLC S b Tk D,
B d, £b2bhTuwb, 0L 577—<ik
HATRE—RZSIRE S TH DA, #WEHMHVT
5L ARTOEEDONIET, =¥ -k~
MOPHED L BAEROEUC I » TE 72, SHEID Y v
RO LD T Y 5 v DHULSTLHEANNED 2 v x—
whDHE, AV FTOREGEEOUECIEHND T
ME L bhatz,

wizy v R®Y 9 aDEfEH THDH CSMCRI D
FEEIOWTIRR TR 2 5,

CSMCRI %, 4 ¥ FTHHEE O OPFFEATC 5 #HiY
HOFTEIE 363 44, MHEEIX1IIT ATHA. &M
HROBEHZ L 0 Eb TP X 5T, HiplE, ikt
HOIEANS, TR R = 2 v £ =M s hr,

Marine Algae Laboratory (% 1961 4RI 3% X,
Seaweed survey and Aquaculture group, Marine
Bio-Medical group, Marine Bio-Energy group,
Bio-Fertilizer group, Seaweed Chemical group,

Field Station group (Ecology) ® 6 7' v — 7255,

Fig. 2. Scientists of Marine Algae Laboratory in C. S. M. C. R. 1.
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