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AKEMI KAGEYAMA and YASUTSUGU YOKOHAMA :
Photosynthetic properties of marine benthic brown algae
from different depths in coastal area

ARBICHEOL TV 5 LR ENTO A FRCE L) D bEMCEFT LTV 51
BREXYBEEXLFACHRTHREGRCFRLY B &, FLARERMCHELELTVSE
RSN TV BT LA b S BICAEE LT BTG EEOFIR R, B
BEDTRI Y T VBV LT TIRAECEE LY,

BELLTOBRDL—2D IV~ T THLBECOWT, LR LARCETEEE
EREFERTREC T 5 HAREE L RO RS L OE L OB AR YRET 5,

BHREAE

BETREE, REOEACE LIRIET 20 4 LAPNic THEEERMCHEDIED, I
FKRCR D, 1~2 B LI BB Utc, AT (15m) TOE3 Scuba BKIZ L »
TfTotce BUIcHEHITRORY TH B,

4 w v Ishige sinicola WEF PR TRE
A% s  Sargassum ringgoldianum EEHR CIRE
v # 2 Undaria pinnatifida E#R TR

749 5 2 Undaria peterseniana EESHT 15 m THRE

ﬁéé&@ﬁlﬁbtﬁﬁ:ﬁ‘ 2 L |=] UHRBED #RV o, XBRE LTILTHEX — o % +
eviavF—7 uv=/vav537KP81/2(100V-300W) #&ERL-LDxHAW
toﬁﬁuﬁﬁkﬂﬁ@ﬁ&oﬁe%tﬁﬁLfvaa\5%%“hb&é®f,%@m
BEXLBREXOMCFEAIC L 2ERLIT- oo BEXILTROELZO X AL,
BEXBHEB=y r V1 = v BER6mm OB 15mm O T 7 Y MR 2 TIXEAT2K

* THEBERTER No. 282

* HREERZEZIEYER (ERHOIE AL 3-29-1)
Botanical Institute, Faculty of Science, Tokyo Kyoiku University, Otsuka,
Bunkyo-ku, Tokyo, Japan.

ek HREE REEZK R ERRRAET (%ﬁ]ﬁ'ﬁﬂﬁi 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. XXII, No. 4, 119-123,
Dec. 1974.




120 BOE 2% 4% HMAMLOEFEI2A

1 00 T T T T T T T
~ ,/,—-— ;?\\\::“\\
g L JBLUE / NS ]
=z & N
< 50f " 7 GREEN & 1
- / ",
= L ! { ANY 4
3 ! H R
] i .
4 i \s,
< ! H W,
o - ! i Y i
(== ] H \"%
" / / N
XS 4L, 4 1 1 1 1 ~ ;; ..... -
300 400 500 600 700

WAVE LENGTH (nm)

Fig. 1. Spectral transmittance curves of the filters used in
the present work.
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Fig. 2. Photosynthesis-light curves in four species of

Phaeophyta under white, green and blue lights.
Ishige was collected from the middle intertidal
zone, Sargassum and Undaria pinnatifida from
the low water mark and U. peterseniana from
the 15m depth.
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Fig. 3. Absorption spectra of living fronds of the
four species of Phaeophyta.
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Summary

Photosynthesis-light relationships and absorption spectra of living fronds
were investigated for the following species of Phaeophyta growing in the coastal
area of Shimoda, Izu Peninsula:

Ishige sinicola from middle intertidal zone
Sargassum ringglodianum  from low water mark
Undaria pinnatifida from low water mark
Undaria peterseniana from 15m depth

The depth differentiation of the photosynthesis-light curve was noticeable for
these algae. The curve was, however, slightly differentiated according to light
quality in the three species from the upper range, showing that green and blue
lights were utilized by slightly lower efficiencies than that of white light. Such
color differentiation of the photosynthesis-light curve was not noticeable for
Undaria peterseniana from the deeper range.

The absorption spectra of living fronds of Undaria pinnatifida and U.
peterseniana were similar to each other regardless of a large difference in habitat
between them.
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The above results except about the depth differentiation of the photosynthesis-
light curve are in striking contrast to those obtained in green algae and red
algae?. In these algae the absorption spectra of shallow-water species were
remarkably different from those of deep-water species, and the color differentia-
tion of the photosynthesis-light curve was remarkable in the former but not in
the latter.
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IwAO SHINMURA: The seasonal variation of growth
and the period of spore-liberation in
Meristotheca papulosa

V¥4 /Y Meristotheca papulosa DIEEFEH BRI L DERBY B THEPTH 5
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KEBRERFOFH LICEL BILELBLBT S, T, AMEOBEEEXOhIERSE
BAKERGRHREFNEELCHELYRT S,
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FESTNIERERETER MO KE 4-6 m DA THB (Fig. 1),
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DWTHR, FEXHIE LK,

RFEEHORE NI EEORETHRE LIRS 10~20 EExiEB L Ic L
RV, BREBRKERICLIEY v —VIZ b4 /2 Y DER2BEL, 24 BB Tk
HOBFMERBHELic, T, RFEHBEMDO 6 Aic, BT A EHc o\ TEE
B, Tichbb, ABROFAED LKL, HE45cm, HX 15cm OF 7 2 FEik@Es
v, Thicib@fgkeAh, 457 ) D5-6g DER#FD 2, BECKRTHEE
DK 7 AREE e, TL T, 2HHBZFCH LWIERE~AEL 2B LT\ X, 485
eV TBE LI, FEHZL VM U RS 24 BB ER, PRy 5 v e h il
L, REDHRFFIIRFGELRBNEL, Bl bl OlTHREEAHER L,

* BRERKERBRGER
** BREBRUKERRS (BRETMILE 21-1)

The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 4, 124-129,
Dec. 1974.
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Fig. 1. Producing ground of Meristotheca papulosa in Kagoshima
Pref. and investigation point at Makurazaki.
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Fig. 2. Seasonal variation of growth in Meristotheca papulosa.
The materials were collected with the fixed measure of
1 m2 acreage sampling.



FiRt: ryH 2V DEFROWT 127

Table 1. Relation between season and the spore-
liberation in Meristotheca papulosa

Date of 1973 74

collection | APT- May Jun. Jul. Aug. Oct. Nov. Dec. Feb. Mar. Apr. May Jun.
27 8 27 23 15 20 20 13 19 19 20 20

Carpospore | — # # * 4+ — — — - = = = 4

Tetraspore | — # # + + — — — — - = = #

— none, * rare, + common, # great many

EXP. 1

108

4O —= DN W

B

Tide level

2

o

Q

Number of spore
EN

o

Tide level

Number of spore

Hor:18 0 6 12 18 0 6 12
1973-June 8th  9th 10th
Fig. 3. On Meristotheca papulosa: the change of amount of liberate-
spores for every second hour during the two days. The number
of spore shows the amount of liberate-spores per 1g of the plant.
® & O; carpospre, & & & ; tetraspore.
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Fig. 4. The change of amount of liberate-spores per 1g
of Meristotheca papulosa per one day.
® & O; carpospore, A & A ; tetraspore

5 29 BEEOMRNI RBERO6 B 1 A E TEREDOWK S ¥ 7ic —WEL T
PBRAVI, RTFERHEOERIL6 A 1B IEIL 2EMEXIC6 A3HIMKETL, 0
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SAYARRVEBTRLYRLICON, KD 4 AUBCICHL LTW50i%, 33208
POABEORERENFHEIN D THS, L, BRARBIHER SR B EAED
EFEIRFWE TO 4~5 FRACERKECET S b0 L BBIN S,

Py A 2 ) OfgFRBICEBRAPEARSHh, BHEOWZ1 B 1@, EXicBifk
i Bbhic, SENY, KER L/ NEAO 2 BoREMRT, RIEF4 36, moRTH
AP ONTER LI, ZO/KR, RFEBOWARBHT 12 @HbN, D5 10 ED
¥ — 713z OX4 A OFREF L b EEORZIC M LT io (Fig. 3), oz &nb,
AEORTHEO BAMIEYW L LBEELRS D L b Bbhb, LirL, FEEDOS D
AELEBHOLTWS 7 ¥ 7y OfIFHEEE, ABLAKC 1B 1 EOKRER#Y RS
2, A X TOBERE LTEW L OBGREEEL TR Y, FEY & ¥ -8R #iw L ol
FRZOWTHRE L TeL, TEHCRT2AEBTERDO 5 b, BELOKE VLD,
L S BRI EABTON B, ChbiEmCTIEEIER TR
WD EEZ bR, $HRELICRETREMETHS Y,

Summary

The seasonal variation of the growth in Meristotheca papulosa was investigated
with the periodical collections and quantitative observations of the plant at Maku-
razaki, Kagoshima Pref. The spore-liberation of the plant was observed in the
laboratory.

1) The present species was recognized to be an annual alga; from early au-
tumn to the next spring the growth of the young plant developing out of the
spore-germling was observed to be rapid until its height reached about 30 cm;
and then the plant attained the full growth in early summer, and gradually de-
cayed and disappeared before late summer.

2) On March 19, 1974, the plants growing in the field of 1 m2 showed 1.3 kg/m?
in maximum total weight (wet), reaching 20-30 cm in height and 50-130 g in wet
weight. ‘

3) Through the year it was from late May to August that spore-liberation of
the plant was observable, and it was in June that most amount of the spores
were liberated. The spores were liberated with one cycle a day; in the libera-
tion one peak of maximum number of spores was noted once a day.

51 B X &

1) R B (974 rv Ay ORTFRELTOER. BIE 22: 77-82.

2) ZEEfe (1950) WOHOBHBTORBREREZ2O\WT. HIKE, 15: 674-677.
3) (1950) 7 v 7y DR FORMBHROELE. HKE, 15: 671-673.

4) KB £ (1955) 7 v7vEORMMcET5EWNE. BREKER®R 5: 1-87.
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MUNEKATSU SAITOH and Tuyosl OOHUSA: A simple
method for estimation of photosynthetic
pigment content in dried laver

7= 7 VECE Eh 5 EARBREOMB TR OV, Lo s LIGE
% {179, BRINTHTHHRBE LR L LMEdinnd, Lnd ChEDHETE
BEEXGW LSS, —EOMIEENBE LW RENDH D, - phycobilin BFED
HECH - TERONEBBRLYNEL L, 1 oSR0RBHc oW CEMRICFH 2T
CEAEETHD. BEOIIBELSVE DS, HENFRAEEYRCTSRORN Y
BB TE HRBFEXBOTI BN LI,

Chlorophyll @ & Carotenoids D3t

B AR ERD T A & LA TRECERT 2, RO (LIERLE
BETHL LA BREOBCHHEYBL LoD TCTECT bk bis
Ve RIZI0% 7 by ML IOREBRLTHLEBRADOELECEB T, BESIOR
FEABRLEVE DA% LIELYBELRD 90% 7+ b ¥ TTETHE SELEITINL 5,
MEBEXED DD, ¥+ — & — 2T 55/ 50°C I iiET %, EOR(E (3,000 rpm,
20 mins.) IZX h LB A X1, 90% T+ b

Y EIMZ—EREL LTHRMEC T B,
ORI OWT2, 3EMEEBEL
EoHh L, D EORERLETRENEL
IEET bt b oy (Scheme 1),

Phycoerythrin & Phycocyanin @

i

kb r L BOMIKTIERD H BB
BET %, #1BEERSEZAC LIS
B L, PROBRDEINL TR CER
T3, X bRIVBOBEREER (5X10-2
mol, pH 65) &N BRLT 5, R
BEETDOSNI L Z A TERLECBT,

Dried sample (Laver)

Tore into fine pieces

Ground in a mortar
in 90% acetone

Heated at 50°C
for 5 mins.

Centrifugation
(3,000 rpm, 20 mins.)

Precipitates

Supernatants
(discarded)

Spectrophotometry
Scheme 1 Flow-sheet of preparation
for 80% acetone extract. All treat-

ments were done under green or
dim light. :

* URBBHEN RRBAEEABRKE 5-2-12)
The Bulletin of Japanese Society of Phycology, Vol. XXII. No. 4, 130-133,

Dec. 1974.
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Lok & LB AR ER CHE TECHVELE
Tz, 1S BRECKREBE®REOERE
(4,000 rpm L) E, 40 mins. L E) X -TE
BaxE, —EBL LTHLAIENBTIHT
bo BEOBECOWTHERMBYEET L X
Vv, BlEDEREL 2T 0~5C DIER T T
bhdichbiow, M%< o@RETiy, RIH
® autolysis CEFEMHE2T-> TV 54, &
BEEAVICHEE, BREITLETHS, ¥
LERSIICIE, ULAESh Ik k%
WMBERELVIERHLH Y, KETRZO
SR B L (Scheme 2),

SHABE LI

FRRET X 2 BFROTELMBCEL
WAL, AT A 32101 B EEER R AL,

200

100|

PIGMENT CONTENT ( pg)

% 16206 20
SAMPLE WEIGHT (mg)

Fig. 1. Relation between sample

weight and pigment content ob-

tained by the present method.

Chlorophyll a and carotenoids.

Dried sample (i.aver)

Soeked in suell amount of
distilled water
(ca. 3°¢, 1 hr.)

|
Ground in a mortar with seea
sands and phosphate buffer
(pH 6.5, 5210 nol)

Xept in refrigerator
(over night)

Oentrifugation
(4,000 rpm, 40 wins.)

Precipitates

Supernatants
(aiscarded)

Spectrophotometry

Scheme 2 Flow-sheet of prepara-
tion for pigment extracts. All
treatments were done below
5°C.

PIGMENT CONTENT (mg )

o 16 20 30

SAMPLE WEIGHT (mg)

Fig. 2. Relation between sample
weight and pigment content ob-
tained by the present method.
Phycoerythrin and phycocyanin.
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UTOHFEC X - THBIECOWTHEXHRE L1z, chlorophyll a & carotenoids 3
EFEMHE D 665, 645, 630, 480 nm I iF 5 BIAEH B 750 nm i s 1F 5 BRfEXZEL
FlCTHE L, KR TR 1 mé Hich DfaRE (#8) 218,

Chlorophyll a=11.6 Fess—1.31 Eeis—0.14 Eenp ~ (pg/mé)

Carotenoids =4.0 Es (pg/mé)
¥ 7 phycoerythrin & phycocyanin iZ, GBFEMBIED 4 ¢— VEEIZ X » T 615, 565
nm TORNAEN D 750 nm OB FEELZEL FIWTHEL, LEH® OBREFEELXRAVR
A THEE 1mé Hich OBRER (vg) #RDIc, LELIX phycoerythrin ORI AIE
F# 568nm & LTV 525, $%&1%vt%k%§dfuammnkﬁbbhtof,:
DR BT BBIEAEE BT,

Phycoerythrin=119.4 Es;s—53.6 Eas ~ (¢g/mé)

Phycocyanin =164.5Eas—0.14 Eses  (¢g/mé)
CRRL, BEE EXVWThERKE 10cm Hich OfETH S,

AERTIE, RWBBEOKE3~33mg OFEATERELZMEL, Fig. 1 XU 2R
T X5 isfER% B, Phycobilin BEOBAITEDIESLDENSELH - 12, WTh
DHFCLEER L GFEE OMTII I WERESAED I, SHEEL chlorophyll a
+2.8, carotenoids+5.0, phycoerythrin + 3.8, phycocyanin+5.6% T3 - 7,

BVEECMHEYERTHHE, FERILSVOEEXETS, LrLEBOY Yy I

DWTEBREOERNER Z HMCIBEL X 5 T4 L, BHRYA5BATIIEAET
LERIERONRD LWHFAEEL TN D, FABIEEEYRRE LTS, &
DEHBITHLTHILHTE %,

Dk u%b%f@?é%bcLﬁik+ﬁﬁﬂ%ﬁ®%ﬁ%?@ﬁﬁr@<ﬂn
LR,

Summary

A simple method for estimation of photosynthetic pigments in dried laver
was developed. Chlorophyll a and carotenoids contents were spectrophotome-
trically estimated with 90% acetone extract. Phycoerythrin and phycocyanin
contents were estimated with the quantitative extracts in phosphate buffer (5%
10-2 mol, pH 6.5). The extraction was done by grinding with sea sands the dried
laver which had been soaked in a small volume of distilled water. Soaking
the dried laver in distilled water is essential for the quantitative extraction of
phycobilin chromoprotein. Statistical analysis of the results showed values of
standard deviation, +2.8, +5.0, +3.8 and *5.6%, with chlorophyll a, carotenoids,
phycoerythrin and phycocyanin, respectively. As technically simple, the present

method has an advantage for estimation of pigment contents with numerous
samples.
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Phycological observations—I1.

Genus Porphyra of the Philippines, its
species and their occurrences*

PacienTE A. CORDERO, JR.**

Summary

This report, the first in a series of three, describes the three species of
Porphyra (Bangiales : Rhodophyta) from the Philippine waters : Porphyra crispata
KJELLMAN, P. suborbiculata KJELLMAN and P. sp. Of these, only P. crispata
had previously been reported (GALUTIRA and VELASQUEZz?) while the other
two are newly recorded. The third, herein reported as Porphyra sp., was
compared with other materials from southern Japan.

Likewise, the following factors considered to be responsible for the establish-
ment of the genus Porphyra in the Philippine waters, a considerably warm habitat,
were tackled : the cooling of the northern water (Luzon Strait) in the winter season
might be due to the fact that the sea current along the continent flows in different
directions with the seasons, northerly in summer and southerly in winter. More-
over, the monsoon in the winter season comes from the northwest in the region
thus considered. This suggests that the continental water can reach the Luzon
Strait at least in the winter season. The dispersal of Porphyra spores from the
Ilocos Norte and Cagayan provinces to the southern coast of Taiwan facing the
Luzon Strait might have been done by the meander of the Kuroshio warm current.

The presence of Porphyra in the Philippines was noticed first by
SuLitV. He found the plant in moderate growth in two of the country’s
northern coastal provinces—Ilocos Norte and Cagayan (lat. 18°4’N., long.
120°4’E, and lat. 18°4’N, long. 122°), respectively (Fig. 1), and reported
it merely as Porphyra sp. GALUTIRA and VELASQUEZ? reported Porphyra
crispata KJELLMAN (GALUTIRA’s Nos. 11, 69, 89) collected from Ilocos

* Contributions from the Seto Marine Biological Laboratory, No. 591.

** Present Address: Seto Marine Biological Laboratory, Faculty of Science,
Kyoto University Shirahama, Wakayama, Japan, 649-22. Office Address:
Philippine National Herbarium, National Museum of the Philippines, Rizal
Park, Manila, Philippines.

The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 4, 134-142,
Dec. 1974.
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Fig. 1. Map of northern Philippines showing the collecting
areas of Porphyra spp. Arrows indicate the routes
taken by in-and-out going ships/steamers. (W ; Cape
Bojeador, X; Dirique Bay, Y; Claveria, Z; Palaui
Island, IN; Ilocos Norte, CAG; Cagayan, IS; Ilocos
Sur, LU; La Union, Pang; Pangasinan, ZAM; Zam-
bales, BAT ; Bataan, ISAB; Isabela).

Norte, an area facing the South China Sea. They noted its abundance
during the ‘cold’ months of November and December.

Other records of Porphyra, mostly unconfirmed, were those by DE
Los ReYES® reportedly from Biliran Island, Leyte Province roughly lat.
11°6’N, long. 124°4’E and VELASQUEZ et al® description of Porphyra
variegata (KJELIMAN) Hus, gathered from Orion, Bataan Province, lat.
14°2'N, long. 120°2'E.

Probable factors for the distribution in the Philippines

Distribution-wise, genus Porphyra is undoubtedly ‘confined’ to the
cooler waters well above the Tropic of Cancer (KjeLLMaN®, Hus®, Ta-
NAKA71), UEDAY, OKAMURA®1 and lately, KRISHNAMURTHY')). There-
fore, the presence in warm habitats such as Taiwan (CHIANG'?), Vietnam
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(TaNAKA and PHAM-HOANG Ho™; DAwsoN') and the Philippines (SuLit?,
GaLutira and VELASQUEZ?), is .of great interest, especially so is the
settlement of this plant in only two of the Philippines northernmost
provinces. :

One of the probable hydrographical factors for this is that the
northern waters of the Archipelago is notably cooler than in the central
and southern parts. The temperature drops to 15° (—18°)C in the
northern waters in the winter season, but remains at about 25 to 28°C
in the central and southern waters. As the latitudinal difference in
the tropical region between the northern and central parts of Luzon
Island is insignificant, this remarkable temperature difference must be
brought about by some special hydrographic state in the northern
waters in winter. It is well-known fact that the sea current along the
continent flows in different directions with the seasons, northerly in
summer and southerly in winter. Moreover, the monsoon in the winter
season comes from the northwest in the region under consideration.
This suggests that the continental water can reach the Luzon Strait
at least in the winter season. This might be responsible for the
settlement of Porphyra on the coasts of Ilocos Norte and Cagayan in
the Philippines and on the southernmost coast of Taiwan facing the
strait, though this cannot explain the ‘absence’ of this alga throughout
the west coast of Taiwan, where some marked plankters of the con-
tinental waters are known to occur in the winter season.

Observations on four localities

Cape Bojeador and Dirique Bay (Ilocos Norte)

The marine floras of these areas are almost the same and thus
they will be described together. The littoral zone of the areas is built
of sharp-edged rocks which drop off seawardly. The upper part of the
zone is generally poor in vegetation, except for the presence of Porphyra
suborbiculata, P. crispata and P. sp., growing together with Ulva pertusa
and traces of Laurencia spp. Still upwardly, in the splash zone, Porphyra
spp. are still to be seen in rock pools exposed for a certain length of
time each day. The lower part of the zone and shallow sublittoral
parts are inhabited by a blend of red and brown algal species.
Claveria (Cagayan)

Our knowledge of the algal vegetation, type .of habitat and substra-
tum is based on SuLiT’s" report. There, Porphyra plants are growing

on rocks exposed to strong waves and in association with a few ulvoid
species.
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Palaui Island (Cagayan)

This region, like Claveria, faces the Luzon Strait. The water is
rough all the year round and the area shows only few growths of brown
and red algae. Porphyra suborbiculata is found densely almost clothing
the surface of rocks, its location could still be lower littoral, and it is
most luxuriant in the months from November to February—the ‘coolest’
part of the year.

Possible species present

Preliminary taxonomic and morphological examinations of Porphyra
specimens at hand reveal at most three distinct species from the Philip-
pines. These species, however, bear some peculiar features common to
all : presence of microscopic denticulate marginal growths, monoecious
as well as the monostromatic type of thallus. Further, the three species
differ greatly from each other in their gross morphological and internal
structure. Key to the species of the Philippine Porphyra, basing on
the examined specimens.

A) Leafy-thallus linear-lanceolate, branched; to 14cm tall; micro-
scopic denticulate marginal processes densely distributed ; margin
distinctly crenulate--- Porphyra sp.

A) Leafy-thallus obovate or reniform, unbranched; to 6cm tall;

Fig. 2. Porphpra crispata KJELLMAN
A and B. Marginal portion of frond, showing microscopic denticulate
processes and shape of vegetative cells. C. Rhizoidal filament-borne
cells. D. Surface view of cystocarpic frond. E. Surface view of
two antheridia.
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microscopic denticulate marginal processes moderately distrib-
uted ; margin slightly undulate---B.

B) Plant clustered; formula for the division of antheridia 128 (a/4
b/4 c/8)-+-P. crispata

B) Plant growing ‘singly’; formula for the division of antheridia 64
(a/4 b/4 c/4)---P. suborbiculata

Systematic treatment:

1) Porphyra crispata KJELLMAN. Fig. 2. A-E.

KjeLLMAN® ; TANAKAP ; UepA® ; OKAMURA®19) ; DawsoN ; GALU-
TIRA and VELASQUEZ? ; SEGAWA!®).

Frond purplish-red, obovate or roundish, membranous, in clusters
of up to 7 sheets, to 15mm tall, to 6 mm broad; stipitate; rhizoidal
attachment of minute adhesive disc; marginal spinulate processes mod-
erately distributed; base cuneate; rhizoidal filament-borne cells usually
oblong-capitate, 11.4 #m broad, to 70.6 #m long ; chromatophore strongly
stellate with one centrally located pyrenoid ; vegetative cells irregularly
arranged, oblong-elliptical in surface section, 7.6 to 11.4 #zm in diame-
ter; surface jelly to 11.4 gm thick; monoecious; antheridia (yellow
streaks) and sporocarps (purplish) marginally located, each occupying
definite areas.

The antheridial mother cell follows the divisional formula of 128
(a/4 b/4 c/8), while carpospores are formed following the formula 32
(a/2 b/4 c/4).

Habitat: Cape Bojeador, Burgos, Ilocos Norte ; GALUTIRA No. 67,
collected by E. G. GaLUTIRA, April 20, 1960.

Geographical distribution: Japan and China (TANAKA?); South Vi-
etnam (DAawsoN™); Kotosho, Taiwan (OKAMURAY).

2) Porphyra suborbiculata KJELLMAN. Fig. 3. F-N.

KJELLMAN® ; OKAMURAY® ; UepA® ; TANAKA? ; SEGAWA®),

Frond purplish, membranous, reniform, to 6 cm tall, to 3.5 cm broad,
monostromatic ; mode of attachment by rhizines; margin slightly un-
dulate ; microscopic denticulate processes intense; base cordate; frond
in cross section shows surface jelly 22.8 to 30.4 um in thickness; rhi-
zoidal filament-borne cells oblong to angulato-capitate, 11.4 to 26.6 #m
at its broadest part, to 30.2 #zm long; vegetative cells 7.6 to 11.4 #m in
diameter regularly arranged, angular with rounded angles in cross
section ; chromatophore one per cell with centrally located pyrenoid;
monoecious; antheridial patch yellowish; cystocarpic areas reddxsh both
located marginally oftentimes alternating.

The antheridial mother cell divides according to the formula 64
(a/4 b/4 c/4). The formula followed in the development of carpospores
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Fig. 3. Porphyra suborbiculate KJELIMAN

F. Microscopic denticulate processes and vegetative cells. G, H and J.
Cross section of a cystocarpic frond. 1. Cross section of an antheridial
frond. K. Cross section of a vegetative frond. L. Lowermost cells
of the frond, showing the rhizoidal filament-borne cells. @M. Surface
view of an antheridium. N. Surface view of a cystocarpic frond.

is 32 (a/2 b/4 c/4).

Habitat: Bubon, Burgos, Ilocos Norte, PNH 103607, collected by
H. G. GUTIERREZ and R. EspiriTuU, June 12-19, 1970 ; Palaui Island, Sta.
Ana, Cagayan, PNH 112306 and PNH 112307 ; Bubon, Ilocos Norte,
PNH 112182, all collections of H. G. GuTiErrez, P. A. CORDERO, JR.,
and E. J. REyNoso, February-March 1973.

Geographical distribution: Japan, China, Korea (TANAKA").

3) Porphyra sp. Fig. 4. O-U

Frond monostromatic, membranaceous, linear-lanceolate, laterally
or very rarely basally branched, light purplish or brownish red, 0.8 mm
to 10 mm broad, 10 to 14 cm in height ; jelly-like substance 11.4 to 26.6
pm thick; margin decidedly crenulate; base cordate; holdfast small
and disc-shaped ; rhizoidal filament-borne cells angulato-capitate others
oblongo-capitate 5.6 to 19 #m broad, 19 to 60.8 #m long ; chromatophore
stellate, arms pointing to different directions, with central pyrenoid;
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Fig. 4. Porphyra sp.
O. Sharpish, intensely paced marginal denticulate processes and angular
with rounded angles vegetative cells. P. Rhizoidal filament-borne cells.
Q. Cross section of frond (basal) showing the thickness of jelly-like sub-
stance. R. Cross section of an antherinial frond. S. Cross section
of a cystocarpic frond. = T. Surface view of a cystocarpic frond.  U.
Surface view of an antheridial frond.

microscopic denticulate processes well-developed ; vegetative cells 9.5 to
15.2 #m in diameter, angular with rounded angles in surface view, more
or less irregularly arranged upon maturity, with stellate chromatophore ;
monoecious ; sporocarpic and antheridial patches heavily occupying the
marginal and apical portions of thallus.

The antheridium mother cell, following a cruciate and perpendlcular
to the surface of the frond. divisions, gives rise to four antheridia.
Each antheridium undergoes a division parallel to the surface of the
frond followed by another parallel division in all segments. The an-
theridium is now divided into sixteen parts, each of which by a cruciate
division, gives rise to four antherozoids. The whole antheridium now
consists of sixty-four antherozoids arranged in four tiers of sixteen
each, or a formula of 64 (a/4 b/4 c¢/4). The development of carpospores
starts off with the division of the sporocarp cruciately and perpendic-
ularly to the surface of the frond. This is followed by a division parallel
to the surface of the frond. This type of division produces two tiers
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of four carpospores each. Thus, the final count of carpospores produced
is eight, or a formula 8 (a/2 b/2 ¢/2).

Habitat : Dirique Bay, Burgos, Ilocos Norte, PNH 98660, collected
by H. G. GUTIERREZ, January 20, 1963.

Geographical distribution: Philippines (endemic?).

Acknowledgement

I would like to express sincere thanks to Prof. TAKESI TANAKA, phycologist
and former Dean, Faculty of Fisheries, Kagoshima University, for his valuable
suggestions as well as continued guidance; to Dr. TAKASI TOKIOKA, Acting
Director, Seto Marine Biological Laboratory, Kyoto University and present adviser
for my doctoral studies, for his unfailing kindness and stimulating discussions on
oceanography especially; to the Staff and colleagues, Phiiippine National Herb-
arium, National Museum of the Philippines, thru Dir. GODOFREDO L. ALCASID,
for the loan of the specimens and countless assistance; and, the Philippine Gov-
ernment for granting me again a chance to pursue my phycological research in
Japan, the second time around.

Literature cited

1) SuLIT, J. I. (1952) Chemical studies and utilization of some Philippine sea-
weeds. Soc. II. Proc. Indo-Pacif. Fish. Coun. Diocesan Press. Madras 1-6 pp.

2) GALUTIRA, E. C. and G. T. VELASQUEZ (1963) Taxonomy, distribution and
seasonal occurrence of edible algae in Ilocos Norte, Philippines. Phil. Jour.
Sci. 92: 483-522, 9 pls.

3) DE Los REYEs, P. M. (1967) Observations on some economically important
algae of Biliran Island (Philippines). Leyte-Samar Studies 1: 228-235.

4) VELASQUEZ, G. T., CORNEJO, A. E. SANTIAGO and L. B. ARCEGA. (1971)
Algal Communities of exposed and protected marine waters of Batangas
and Bataan. Phil. Jour. Sci. 100: 1-40, 14 pls.

5) KJELLMAN, F. R. (1897) Japanska Arter af Slagtet Porphyra. Beh, Till. K.
Sv. vet. Akad. Handl., Bd. 23, afd III, no. 4. Stockholm.

6) Hus, H. T. A. (1902) An account of the species of Porphyra found in the
Pacific Coast of North America. Proc. Calif. Acad. Sci. 2: 173-240.

7) TANAKA, T. (1952) The systematic study of the Japanese Protoflorideae.
Mem. Fac. Fish., Kagoshima University, 2: 1-92.

8) UEDA, S. (1932) Porphyra of Japan. Bull. Jap. Soc. Fish. 28: 1-42, 24 pls.

9) OKAMURA, K. (1931) On the Marine Algae from Kotosho (Botel Tobago).
Bull. Biog. Soc. Japan 2: 95-122.

. (1930) OKAMURA, K. On the Algae from the Island Hatidyo.

Oceanogr. Work Japan 2: 24 pls.

10)




142

BB B2% H45 HEMOFEI2A

11)

12)
13)
14)
15)

16)

KRISHNAMURTHY, V. (1972) A Revision of the Species of the Algal Genus
Porphyra Occurring on the Pacific Coast of North America. Pac. Sci. 26:
24-49.

CHIANG, Y. M. (1973) Studies on the Marine Flora of Southern Taiwan.
Bull. Jap. Soc. Phycol. 21: 97-102.

TANAKA, T. and PHAM-HOANG, Ho. (1962) Notes on Some Marine Algae
from Vietnam-I. Mem. Fac. Fish., Kagoshima University 11: 24-40.
DAWSON, E. Y. (1954) The Marine Plants in the Vicinity of the Institut
Oceanographique de Nha Trang, Vietnam. Pac. Sci. 7: 373-481.
OKAMURA, K. (1936) Nippon Kaiso-shi. (in Japanese) Tokyo. 9+6-+964+11
pp-

SEGAWA, S. (1956) Coloured Illustrations of the Seaweeds of Japan. 175 pp.
Osaka.



B B¥: BHER:BEK 143

BAEACR 2 DEBOERE 205 b
SEEThr>EHEELOB®
—HHE7e—-SOBREY NS DT BB AR —

¥R E" LA

TAKEHIKO ZORIKI and HIROYUKI HIROSE: Relation
between the counted number of species and the
counted number of frustules of diatoms

— Number of frustules necessary to find all
component species of diatom flora —
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Table 1.

Relation between the counted number of species
in each counted number of frustules. The per-
centage of the counted number of species are
those to the whole number of species counted in
successive 600 frustules

station

counted number of frustules

date
50 {100}150|200/250(300|350(400({450] 500

550

600

Uji Bridge

17| 32| 36| 38| 47| 50| 53| 53| 54| 54

70525 ot 30| 57| 64] 68 84 89 95| 95| 96| 96

54
96

56
100

79.12. 3 14| 21| 26| 27| 29| 31| 33| 35| 37| 39
K % 34| 51| 63| 58| 71| 76| 80| 85| 90| 95

41
100

41
100

73. 3.11 16| 20| 26| 31| 35| 36| 41| 43| 44| 45
b % 33| 41] 53| 63| 71| 73| 84| 88| 90| 92

46
94

49
100

73. 7. 8 19| 26| 34| 40| 44| 45| 49| 49| 53| 54
oia . % 33| 46| 60| 70| 77| 79| 86| 86| 93| 95

57

100

57
100

19| 28| 36| 40| 43| 43| 51| 54| 54| 57|

73.11. 8 |o 31| 46| 59) 66| 70 70| 84| 89| 89 94

60
98

61
100

Goko Bridge

70. 5.24 16| 22| 28| 32| 36| 41| 45| 47| 47| 47
iy % 30| 42| 53| 60| 68| 77| 85| 89 89| 89

51
96

53
100

Miyamae Bridge

79.12. 3 16| 24| 29| 31| 35| 38| 42| 43| 46| 47
£ % 33, 50| 60| 65| 73| 75| 87| 90| 96| 98

47
98

48
100

73. 3.11 19| 24| 29| 29| 33| 37| 39| 40| 43 44!
o % 40| 51| 62| 62| 70| 79| 83| 85| 92| 94

45

96

47
100

73. 7. 8 12| 20| 27| 28| 30| 33| 35| 36| 37| 39
i % 30| 50| 68 70| 75| 83| 88| 90| 93] 98

39
98

40
100

73.11. 8 14| 20| 24| 27| 30| 32| 34| 35| 37| 37
s % 37| 53] 63| 71| 80| 84| 89| 92| 97| 97

38
100

38
100
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counted number of frustules

station date

50 [100{150|200}250{300{350{400(450| 500 | 550 | 600
70. 5.31 | .8 15| 24| 26| 28 36| 38| 41| 42| 43| 45 47
% 17| 32| 51| 55| 60| 72| 77| 87| 89| 92| 96| 100
70.12.20 |., 14| 21| 26[ 30| 33| 34| 34 38/ 38| 41| 44| 43
% 30| 44| 54| 63| 70| 71| 71| 75| 75| 85 92| 100
72.12. 3 15| 22| 24| 27| 30| 32| 34| 35| 37| 42| 43| 44
Yamazaki Bank % 34| 50| 55| 61| 68| 73] 77| 80| 84| 95/ 98| 100
73. 3.11 19| 29| 32| 38| 40| 43| 47} 49| 51| 51| 52 53
i % 36| 55| 60| 72 75| 81| 88| 92| 96| 96| 98| 100
73. 7. 8 10| 20| 29| 37| 41| 44] 45| 46| 47| 49| 49 50
% 20| 40| 58 74| 82| 88| 90| 92| 94| 98/ 98] 100
73.11. 8 16| 20| 26| 29| 33| 36| 37| 38| 38| 39| 39| 39
T % 41| 51| 67| 74] 85| 92| 95| 97| 97| 100] 100 100
average 15| 23| 29| 32| 35| 38| 41| 43| 44| 46| 47| 48
% 31| 47| 60| 67| 73| 79| 85| 90| 92| 96 98| 100
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Fig. 2. Graph showing relation between the percentage of the

the number of frustules
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number of species and the number of frustules.

B Lid DA Table 2 TH5,

= DED B O Cymbella turgidula var. turgidula %2 D © Gomphonema parvulum
var. parvulum © X 5250 HE T, HB\1100 BF TR bR Lich-
i Thicdh - opi—80 R 5 7L o E7 5 BRIIROHHLHBEL TV, 600
B F TR A OMHBEE L 500 B E CRAAHEOHEM FEIZLALELL, 400
B TOHED 500 HE TOHEELREIEDLRIE, LaL 300 HOFEL 600 EHD
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BELDRD OENBDOND, OBFENLHRT, H< &b 400 B THROTERD
HbATLESRENBOIBE LB,

Table 2. The counted number and the percentage of the
most abundantly occurring 5 species included in
the counted frustules

A. (at Uji Bridge on ’72.12.3)

counted number of frustules

taxa 100 | 200 | 300 | 400 | 500 | 600
Rhoicosphenia curvata var. curvata % ﬁ g% lég lgg lgg 2%%
Navicula cincta var. cincta % gi 422 g; ’113 % !]?g
Fragilaria crotonensis var. crotonensis % g Z g 23 33 4%
Nitzschia acicularis % ﬁ Z g 12 21 2';
Melosira solida % i 3 g g 13 Zi

B. (at Goko Bridge of Uiji River on ’70. 5. 24)

counted number of frustules

taxa 100 | 200 | 300 | 400 | 500 | 600
Synedra rumpens var. rumpens % g lg 2; 33 43 53
Cymbella ventricosa var. ventricosa % 18 lg 23 3% ‘% 53
Cymbella affinis % ig ﬁ ?g 33 33 4;
Achnanthes lanceolata var. lanceolata % g 13 l’é 2(25 Zg 32
Cymbella turgidula var. turgidula % g 2(5) Zg zg

C. (at Miyamae Bridge of Katsura River on ’73.3.11)

counted number of frustules

taxa 100 | 200 | 300 | 400 | 500 | 600
Surirella angusta var. angusta % ]ig % ‘11% ‘]):g Zg s1)2
Cymbella ventricosa var. ventricosa % ii ?g ?g (15; '{g :?g
Nitzshia palea var. palea % ig ?g ?g ﬁ ?(]5 ?g
Gomphonema olivaceum var. olivaceum % ig 13 Zg 3% 3; 3(85
Navicula cryptocephala var. cryptocephala % ; 13 12 23 3(]§ 32
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D. (at Yamazaki Bank of Katsura River on ’73.7.8)

counted number of frustules

faxa : 100 | 200 | 300 | 400 | 500 | 600

Nitzschia palea var. palea % 33 gg 1(3)56 1%2 1'§g Zgz
Navicula cryptocephala var. cryptocephala % (6; lg 23 22 32 43
Synedra ulna var. ulna ' % g 12 li lg Zg 22
Gomphonema parvulum var. parvulum % g lg IZ 22 2i
Melosira varians % i Z li lg Zg 21

z &=

EEZIRE SV 7 — T X HEEHEY LONSBRCBERY £ ot
IV BB LI T B ICDITTENIAKR DERE LI 16 BETHETEIME LT - It &R
AR 400 B TR MIEZURBENLEER L coBEELh, ThIl EHL Th
REBRBLIBDOhIL WS FERTE L, ZOFfEIZ SCHOEMANNY OE RIS
2 —FT 5, FIBE « P ORET S 300~500 L biFLA Y —FKTH, EEZED
HRER S 300 EF CCHBERRITE 79%, BRI 2% - T\ 5, HETAE
| bR cER S OB Fig. 2 TROABZEY TH B,

Summary

In the present paper is dealed a result of our investigation on the relation
between the counted number of species and the counted number of frustules of
diatoms.

Sixteen samples collected at two stations respectively in Uji River and Katsura
River were used in the present study. Mixture preparations were made from
all samples and were counted the number of frustules and the number of species
included within.

The difference in the counted number of species was hardly found between
two cases when 500 frustules were counted and when 600 frustules were counted.
A difference in the counted number of species was slightly found when 400 frus-
tules were counted and compared to the case when 600 frustules were counted.
However the distinguished difference was found when the counting ended at 300
frustules, being compared to the result when 600 frustules were counted.

These results lead to the conclusion that it was necessary to count at least
more than 400 frustules in order to know almost all component species.
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1) B8 1§ (19%9) WHE75 v 7 bv. EWHEERBE 10, PILEE, HK: 1-24.

2)

3)

INGRAM, W. M. and PALMER, C. M. (1952) Simplified Procedures for Col-
lecting, Examing and Recording Plankton in Water. Jour. American water
works Association. 44 : 617-624.

BE 1§ MHREET (1965) EZENI - BRI - RBNHDLicr 18 KEZS)AA
BEFRAZRE No. 2, 519-529.

SCHOEMANN, F. R. (1973) A Systematical and Ecological study of the diatom
flora of Lesotho with special reference to the water quality. National Inst.
water Research. Pretaria. South Africa: 1-243.
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HIDEO MIKAMI: On the character of
Acrosorium polyneurum OKAMURA

2T YR '{< 7 VEDWTIRRESE, REABTEHLDOZBELR TV, Lo, Ji
=30} ;z{ DEIFOEML D, BoAD iz X - T ERE], BfERO IR E
CHEFNRFRGHL TV A EABLNCINACE - oo —F, EHIITHK, BRRD

© PEREATC ST AEDO B2 B ki, 197444 B, FTERKEEBR

BT, ChETRBEINICT & Dich - AEOMEM R O 2 & Trdin b DIT
DEFMEEZFEANDL ZENTEI, TOER, R Y RN YD WTOEINDOH
LWAIRZ B Z LA TELDOT, KEERLIEORBEICHE Ly,
EBARICONT: FAEOERSTIIHBEEST > RERZAD LI\, Fig. 2 R
U Fig. 3 3 th ThAEoB Tk 25/ N EOIREL R LI DOTH S, &£
3 Fig. 2 Thh3 X 5, FL PMEL Mo BRI i 2 —fEdlao—Mmin
£5% (int) ZBAZT, FLWNERG##HL EFooRkE Fig. 3 omEFtk%
WO NEXYERTDCED, 5IRENEFEET O —F, MEORIDAERY b
b, FhESEL LTOERSTTE, Bb, EEI/BEELELRY T, FE0RE
TR BT, B SEE (multiaxial type) DERBROR S,
TAANTCONT: RCAED 7 v h v FREOTHEC #4 L T4 T 5, Figs.
510 i3 7o A v FOREBBLR LI LD TH B, B, Fig. 5 TIIE 1 kOB HERA
J (steyme), FHEHART (se) RO H v = v KRR (cbme) D5 3EMML D is 5BV B
o7 ohnv7PETRT, HiVT Fig. 6 TIXA VR TVEIZ (cby) OAHEHE - T4 ED
MBER L oo foZ L &AL, Fig. 7 126UV TE, 1 RPH:RMER (steyme) & v
Iy E ORI M T BB 5 2 ROPERM (stegme) A E L2 ERRLTWY
%, Fig. 9 Tix, 1 KkebiEMia, BSRROSEIC X - T 2 ERR0ED 272 )
(stea)y —75, #RITYETIE (cbi), (cbe), (cbs) BRU* (cp) DFLAHED, Fhic TRl
B (sc) & 552 RebM: AR (steome) & otz % &, 24 T8EMRCE LI e s
EWhZlitissd, Bic Fig 10 DRMETIE, F2khiMizan2@eich, |4 9EA
fALIc-THEY, FD LT ohr i ED S ERARSFHLIED, REOHKLEE
LicZ L &RLTW5, Baieh b, M (sc) 2 HBlansElch s8iHio Fon
* FLRAE (FALIRTHE P 7EE 243-2)

The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 4, 149-155,
Dec. 1974.
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WTHHERTHZ LI TEd -1,

BWE(CDNT: PRI RCEAEL TS5 (Fig. 4), Fig. 11 123Fs=8 L& &
ORLWEROWE AR LILDTH B, AMOTEROWE L L TRDOE S LTS Z &8
TE D, O)BERLERRAZL, hiific LEDEIL (po) %172 (2 fEaila (fu) DT
BOT Y - TESET, IER Licdifilant, ZLTHTa =€ 7 7 2 MEHREED cen-
tral cell IZE & LTHEBXEFEL T 5 Q) BENAEL RSO ISR DR
7o (4) BT (ca) i3 f T= 7 7 2 bOTEMIC TR EN LET SR T A L & T
Hbo

BFEICONT: FFERNE Fig 12 R Lic L 51T, &2 oM T Iz 2M
BRENTO el a e UTET 5, Fig 18 (RS RO —ilTiE 275 L7c & O T, & TR
BT RO A 78T

Fig. 1. Acrosorium polyneurum
Sterile plant from Oshoro, Shiribeshi Prov.
Sterile plant from Ohara, Chiba Pref.

Male plant from Ohara, Chiba Pref.
Tetrasporic plant from Ohara, Chiba Pref.

Dow>

s---spermatangial sorus; t---tetrasporangial sorus.
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EHRFRCONT: KFEOEKCERY, AT AT BB, H0
NRFC X » T VBT BA T, BlD, oA HRENREC-BHETE, &
BH OB T Pk H U H & 7e LT ¢ (Fig. 10), —F, OABHAIRRIC
EGCEOEGTE, MFRFERITREINEMAY Li- TEL, LALEOHET
B U UEABA OERHHEC £ CHEEL TV 5, ZOMR LR, PR, 2EFRR
ORBRIRIC L2 TH B (Fig. 15 7oA RTFELE L L TR MOW SR AT
B2, BT central cell 75 AT 2 HANREL L (Fig. 17), o

£ =

3 ' - ‘. i ‘;\'.\'\{..v.,' /}'
ﬁf,zvazﬁ/uoﬂﬁuﬁbﬁkuﬁhfvbnM%Quﬁﬁﬁmwﬂﬂuﬁ
CEMOHT [ HERCHEL, ERBLSPHMEY, MR FIETS S
EIgue] E LTV, —HZHCH U THHY (L0 SHOHMCE e

Figs. 2-3. Acrosorium polyneurum

" Two young blades with intercalary ‘cells (X370). , B .

int---intercalary cell.
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LT MEIERC 2 LM s b o Sz ago EEE2E L SBOME 22RO
REBRDBZEHY ] EDNTB, D EOBHFHEN LYK LT, FELEOEFT OB
FIROEHL EOHBIT X » Thk ) ERABRBELEZRTIEZTRBLTWSH ERD T

ste;me B

Figs. 4-11. Acrosorium polyneurum
4. Female thallus with cystocarps (X2).
5-10. Stages in development of procarps (X370).

11. Transverse section of a cystocarp (X58).
c---cystocarp; ca---carposporangium; cby, cby, cbj---first, second, and
third cells of carpogonial branch, respectively; cbi---initial cell of
carpogonial branch; cbmc:--mother cell of carpogonial branch; cp--
carpogonium ; fu---fusion cell; po---aperture of cystocarp; sc:--sup-
porting cell; stc, stc--first and second groups of sterile cells, re-
spectively ; stc; mc, stc; mc---mother cells of first and second groups
of sterile cells, respectively.
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ENRTED, BRERI 1974 £ 4 7, TERKFERR/MU B\ T, 2/ b SHRIcEL
YRTAEORMEG LSS OMBLRETH L TE, Fig. 10 BRU DIk
L DBERBOIILOTH D, 0 LT XRCHEL T B, ek LT
Fig.1 © A ZEAREOFRBAETH Y, Fig. 1 © C I KEEOHEIEED § DT, Hickis
AR RYFABM AR TV B, RICAEDAER MBI L Tk 3 7 ~ 7 ) &} (Delessriaceae)
OFZH > TIB UL E- BERLTWB E VB, BIb, HL{Da /7 YFoESH
ZOWTRLRS X 5 i BEhE (uniaxial type) DAERFTANBEDLNILEV ST LTH
Bo EEMNRIMD T, BBOM  NEFEPE LA D, W& 7 0 SHhE] (multiaxial
type) DEESRLODHF LVMNENUR SRS, Thicinge T, FhEckT 2804
BLI-BERCBEDOND, COBERFL, REOTHC W THRHBBERYRTZ LM

13

Qado o %)0300
i) AW
Figs. 12-17. Acrosorium polyneurum

12. Proliferation with spermatangial sori (X2).

13. Transverse section with spermatangial sori (X370).

14. Proliferation with a tetrasporangial sorus (X2).

15. Tetrasporic plant with tetrasporangial sori (X1.8).

16. Tetrasporangia in surface-view (X230).

17. Transverse section of a tetrasporangial sorus (X230).

s---spermatangial sorus; t---tetrasporangial sorus; ts---tetrasporangium.
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E B NI Acrosorium acrospermum (PAPENFUSSY DBAW VT N4 9 =87 )
Acrosorium yendoi (Z 1) ODHEDTALI LB L THTHBICR > TWB i 2
B T35, NORRISD) |3 Weeksia fryeana DHEEFA XTI R, SETI
T OFETAORME IO MBI 2R, PR TRP» b REFCSHBOERIC
BOLTWSZEEBUTVD, £ T U LOHEBLOBETAE (Y R/ )) D
EEFRAYFCHELAHBELTAS Z LD TRKELBEON S, UGRTFEOHT
RACDWTHRTH, ZEOBHIC Shic X HThieh OB L A T3, Bi'D,
HOZUATER T 1ECHEMZ 2 5B4E& (KYLIN'® 23 Acrosorium BROK SEE
HEDO1OLEDHR) RRLT, BICIIEHMAE ECBELTHbh, TOBLER, &
FHR, EARE BB ROND, BRABE (R Yy 29/ ) DS o T
WTh, KREOHIICEE, RIZLOLBEXH,1DH I LNTE, b, 1D S =
B AR AERARE DB a v R T V1AL, FOEHMC 28 (B 1 KROE 2K) o
PEMBRERE L D DR D 310 Lm%*@Ofﬂﬂwf{u%b#m&ﬁummﬁl&¢ﬁﬁ
#H (stcime) RO 2 (Mﬂﬁ&mﬁ! (stezme) 1XFEZTh Ch TET OB LT 2ETD
(&5t 4 {E) Lich O;bx%‘ﬁkﬁbhto B> TEERPIT Acrosorium yendoi (~4
287 )5> LOL\'CHH'\LF“‘%U“A/ T, WAGNER) IT X » CHEM D bt
Hymenena EO? 4 7" ﬁﬂﬂ%, Hymenena venosa (L) KRAUSS D& L HEED L {—
ﬁbfh\‘%o uhkﬁb"c, PAPENFUSSY 1T X » THRCH¥ bvic Acrosorium acro-
spermum. (KR, Acrosorium D 5 4 7HTIRIEN) D7 a5 n 7Dyt £ 1A S HTBH
tc?Fﬁ;E“‘z;r LT\ B, Bl%, PAPENFUSS) OBIZIC JhuE A. acrospermum TirE1
KPR (steime) 12ERIT LT - TORBITbRIE LT B, Linh =0
Bxik=/ 7 YRQPCH > TREDTBLL I LRBbh T bicve LY,
z O'ﬁﬁip Acrosorzum D %4 7ET H% A. venulosum (ZANARD) KYLIN (=A.
aglaophyllmdes ZANARDIZD\WThH BORDTIED LS E Leichid, %Oﬁbi
& (z & ‘7 2R Y) B Acrosorium k’;'ﬁﬁé-&f;}o {z &:@ﬁ%ﬁﬂa&iﬁﬁ%kk 9,
trl/ﬂli@bi, Hymenena BOAy =L LTS 2: Oﬁbx%’é’rér‘bé L DR

DR B AR, LﬁxLiZ—-ji, ChECREINIESLD Hymenena B D HE
DB, FELLL A acrospermum D 7 a 7’7))%@&(\4\“( B XNt & i,
Acrosorzum B Hymenena B % uﬂﬁﬂ)&v:ﬁ&:ﬂljﬁ ELTRDTERZ LHMED
ﬁ%#f’ib}hb - & 2itd, %Y, -%B@?QFED{Y.@&DHL‘D&E BEYEVWTEBY
KALCx7 KYLIN OSSR, BRTIAL LT 2 OBk b3
LIXTERVERD, foTRAY YR~/ ) OREE BT S 5 EMAE-ScB LT
X, 4t Acrosorium O % 4 7R EIC OV T OB EMIBHN—BET 22O,
NAY RN ) DBE LA, PURETREROEFCLTHL IVEH Vb DL E
2BhB, #DCHEOERETRESNRELEA (Fig. 1, A) ¥REL TR 1t
Kﬁ@ﬂf%‘iﬁmaﬁ‘, BR#%hﬁﬁﬁk:YiLi% Bz L ETS,
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Summary

The apical segmentation and the reproductive organs in Acrosorium poly-

neurum OKAMURA were observed.

1)
2)

3)
4)

5)
6)

7

9)

1) The apical growth of the present alga initiates in the multiaxial type.

2) The procarps develop at random on both surfaces of the thallus.

3) The procarps consist of a four-celled carpogonial branch and two groups
of sterile cells. The first cell of the carpogonial branch (cb;) is larger
than the others.

4) The first and second sterile mother cells commonly divide prior to fer-
tilization, and a total of four sterile cells are produced (Fig. 10).

5) The carposporangia are borne terminally on the gonimoblast branches.

6) The spermatangia are formed in more or less roundish sori which de-
velop at the tips of the branches. '

7) The tetrasporangia are formed in roundish sori which develop at the
obtuse tips of the branches. While, in the linear branches, they are
formed in small linear, elliptical or often irregular sori on the surface
of the branches. '

8) The tetrasporangia originate from the inner cortical cells and also at
times from the central cells.

31 B XX

N@IRZ (1957) HAbsbJ7eeygaRsese (2). ¥, 5: 67-73.

IAGARK (1965) HR#EsidbR: T M TRESh CBHERHR < >V T LRKE
SERPIERW, 15: 215-220.

FR &K (1936) HAWGHEIL MEEZHE, 3 1-964.

PAPENFUSS, G. F. (1939) The development of the reproductive organs in
Acrosorium acrospermum. Bot. Not.'1939: 11-20.

= EH/BE (1970) ~4 v 220 ) OfkHifh e RFB/EICOWT. ¥¥, 18: 60—66
NORRIS, R. E. (1971) Development of the foliose thallus of Weeksia fryeana
(Rhodophyceae). Phycologia 10: 205-213.

KYLIN, H. (1924) Studien iiber die Delesseriaceen. Lunds Univ. Arsskrift,
N. F. Avd. 2: 1-111.

————(1956) Die Gattungen der Rhodophyceen. CWK Gleerups Férlag,
Lund : 1-673. ‘

WAGNER, F. S. (1954) Contribution to the morphology of Delesseriaceae.
Univ. Calif. Publ. Bot. 27: 279-345.
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v 5V V' Laurencia nipponica YAMADA
D7 VRN

i S I R

TADAO YOSHIDA and MEIKO YOSHIDA: “Corps en
cerise” found in Laurencia nipponica YAMADA

1974 4% 8 B bl R IR DOIE R TIER T/ » 12, v 5 v V' Laurencia nipponica
RIHLT, EXCRETYR 2F-> THRZE L, £ LTroXmoMimtt & <&
PFTBHRROMEL BB DOERB M TE L, 110 AiCHFC BTy 7Y Y
DEGEZEH L TREORELXHZL, ERIE trichoblast 12 4 Th &1,

BV B EANAD - DMK Fig. 1 O X5 fivTHx 5RO b o T, HR
8~10 #m { B\ B3, HHBTLROMMBT T 12TORER B LD bn D
(Fig. 2), M0 EFANELHMIBcIImAb hit v, <L RS EELAIIRTIILL
SURESRIBT, JIIED LA TOT, BidsbAb LIMROsifns & b
PIHCHIR & 7 D JIAPIBED IKVEL & 31k LT\ 5 (Figs. 3, 8)y = D/MEX D AHET
MHERLIcE 2 A ETHAOLMBCRD Db B, JITADIHIRCH 5 BIRIED LI
CAFET D, BRIEOBASTILOREN WO THENESTH S, BIRIEMIEAD/
HITAEEOMIRAD b DT E~TMNICERIL 1/2 BETH VR L, MAhbick,
WRBH R TUMEDERD 35 HbWH 5,

= DIMED SRR BB A E L oS LTHWBIRIER 25 LB L b, T7%
bbb, BRIEOREIH 72100 om YT THEANZOE S LIBHF UALT RIS FREREL
TRV, e X BT 2 EEED L 02 UBLT 2 (Fig. 5), AIEOEIHARIL
WHINFAE LT L B & ST T ORI LMK X LH 7> T 5 (Fig. 6), Ml
DESHUED L5~2 R 75 5 BT LM BIBC 75 0, O M < 75> T
%o MAAMBE LHITEEA PIBECIR - CTHVGILR L7 b, PO KERS 2 #IEs LD 5 X
ien &, TOMEIAIIDIERTE T OV TW A Z LWL ML D, ik
MRROFRE DV T b 2 L b H 5 (Fig. 7), BIHEO KEMROS IR
WROMADHTRET 5 D THRENERETH 525, INORBILEBRIEDOHE L 120 icu

FETH B TR T 5 LERPEIRB TR EN L, TOMBERELS —~FE L Tw
TE4N,

* RN EYERE (LRHIERIL 10 258 T H)

O (HLUEAR IR B AT AZEET 2 T H 4-9)
The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 4, 156-159,
Dec. 1974.
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Figs. 1-4. “Corps en cerise” of Laurencia nipponica
1. Cross section of the thallus. X250. 2. Surface view of the
thallus.  X500. 3. Trichoblast. x500. 4. Surface view of
the thallus, several cells in the right contain degenerated “corps
en cerise” (arrows). X250.
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\ 2 3 &‘}"‘;
8

5. Very young trichoblast. 6. Young trichoblast. 7. Well
developed trichoblast. 8. Surface cell of the thallus.

Figs.— 5-8. Development of “corps en cerise”

CORESEIEZ TWBRCOARLI S DT, BEPMCEBGCROM T E)
FrZT s L, MEDORRREBAALRWA L, SCHH L TABO RIS AL,
DFCEBIZBAIL 7 7 v v B B R+ BRI L OM R T, KA Ll
KELTeoTHS (Fig. 4 Bl 7+ v= ) Y &ML D &, MEDRHAT 2 BT PREAH
KRz s » T7 5 v VBBAUAE D, REN O ORI 7 5 & 3z AR ORHT
izt 5, _ '

VYVYRBIZBOWTZ ORIk A H B bita—noy ~FEED Laurencia obtusa T 19
iK1z BERTHOLD £ ¥ h 28 X, HANSEN [ k » T Kirschenférmige gestielt
Korper & &fH0Bhic, 0%z ORERHL <PI%E LT J. et G. FELDMANNL) (&
o T Corps en cerise LIFEN T\ 5, BAELLTEY 75 v #/MELFRTH L
MTEL S, ] et G. FELDMANN 2 X % &, = O/MEi% cresyl blue iz X » TH ek
b lipid #&LZ LaWED B, Schiff RIETHRIZY 5 T aldehyde DFIELFRT,

75y AED Y VIEEY (L. hybrida, L. obtusa, L. paniculata, L. papillosa, L.
pelagosae, L. pinnatifida, L. undulata) ® 5 T :O/J\{$>§: {2 DiL L. obtusa O
2THY, BROKE\ L. obtusa DREDYE, RELIAEE LTHASh T 5. %
DAl Antilles ED L. scoparia [T\ T = O/MEMTER X, Dakar FED -L. densa
TG 2 320 corps en cerise 2355 & L REIBA TV 5,

. BAED Y VBEMC 5T, EELRELRFANTV, ERomy 5 v
VIERWTHE LIEig, BEERED 70y VIRIZY 7 5 v MEMINC L2 B
TVBDHRTHD, LECRETLMIABTE RV LTV, TV 75 Y #IMETAES)
CHRDBHENTEHREETHY, (WO ENAEHET, BEOCRYEL Y VB D
FECHOHHE LTFHBATE DD LEL B BHDT, SHRMOMERICOVThFHEMN
frisbh s Z L& F Lo,

72l Z D corps en cerise (% L. obtusa \&HT % Janczewskia verrucaeformis
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T’%%ﬂ&h‘(b‘%o
BRI LT & » e BREEE, SRS L e fE e s DRI R
#HTao

Summary

“Corps en cerise”, previously described in Laurencia obtusa of Europe, was
y
reported here in Laurencia nipponica from Hokkaido, northern Japan.

5l B X #&

1) FELDMANN, J. et G. (1950) Les “corps en cerise” du Laurencia obtusa (HUDS.)
LAMOUR. C. R. Acad. Sc. Paris, 231: 1335-1337.

(1958) Recherches sur quelques floridées parasites. Rev. gén. Bot.,

65: 49-127. '

2)
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Bangor TR h -5 8 OEBEEYLSH
T OB % @

MiTsuO CHIHARA : VIIIth International Seaweed
Symposium held in Bangor, North Wales,
U. K,, 17-24 August, 1974

4 8 IEpRERSE4EE VIIIth International Seaweed Symposium MI19744E8 B
170 X9 24 A ¥ CHAEEDO—>Th% ¥ = — v XD Bangor HiCHfi & h iz, Bangor
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