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i Taguchi, S.** and Taniguchi, A.*:Effect of UV-B radiation on
: pigment composition of a few common phytoplankton: A
' preliminary report.

Concern on the reduced ozone concentration in the
tratosphere has received much world-wide attention,
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ecause, decreased ozone concentratation --===========--

e marine phytoplankton which were exposed to
UV-B radiation.
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Hisayoshi Nozaki'*, Makoto M. Watanabe', Hideo Kasaki', Satomi Sano?, Nobushige Kato® and Yuji Omori* 1995:
Current state of distribution of the Charales (Chlorophyta) in Japanese lakes. I Jpn. J. Phycol. (S6rui) 43:213-218.

The distribution of the Charales in Japan was reported based on field surveys of 10 lakes as well as on a recent report for
other four lakes (Nozaki et al. 1994), and compared with that for the same lakes studied about 30 years ago (Kasaki
1964). Although 22 charalean taxa have been recorded (Kasaki 1964), now only four taxa can be found. Charalean
species may have been extinct in eight among the 13 lakes durig last 30 years. Such extinction seem to be caused by
recent pollution of the lake water, the artificial introduction of grass carps (Ctenoph godon idellus) or the artificial
fluctuation of water level for hydroelectricity, etc. It is suggested that Nitellopsis obtusa (Desv.) J. Gr., Chara globularis

Thuill. var. hakonensis Kasaki and Nitella minispora Imah. et Suga may be now extinct from the Japanese charalean

213

flora. The latter two taxa were endemic to Japan.

Key index words: Charales, Chlorophyta, distribution, endangered taxa, extinct taxa, lakes

! National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba-shi,Ibaraki 305
2Kokubun Senior High School, 310 Inagoshi-machi, Ichikawa-shi, Chiba 272

3 Faculty of Foreign Languages, Dokkyo University, 1-1 Gakuen-cho, Soka-shi, Saitama 340
4Yokosuka City Museum, 95 Fukadadai, Yokosuka-shi, Kanagawa 238
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WA 1977) o B IHIBICAE BT A EEERIL , KEHEE
WHEPOER KER) &) RREVIEICEERL,
VbW BEEEF R LTS (Kasaki 1964)0
Kasaki (1964) 13 A A& 46 #iB O EEEE O
RUEREZFREL (Fig 1) 4B EHOLEFLHSL
ML TW5,

& AHGEE, EEEHO BARIIBT 23 H0RL
RUHEISAESEORE - REPORBEND LI I
o T&k, 2L ZIXARBREETHHLA /AT T
75 A 2% (Nitella mirabilis Nordst. ex J. Gr. var.
inokashiraensis Kasaki ex R. D. Wood) 3BEHBOEE

*BERT | T 13 RREACAR AL 7-3-1 RRAFEKRE
PR R SE R R H G L SRR E M F KR
*Present address : Department of Biological Sciences,
Graduate School of Science, University of Tokyo, Hongo,
Bunkyo-ku, Tokyo 113

BHOFEAROMICIIBRELNLELTE(REL VL
(hnies k% 3%) , REHMDANOME—DERH TH - 7-5
BEEBNE OB TII1965F ICHE 2 150 12 72 DR
Lt Ebh TS (BF1987), 7o, BEEEEN
£ L AR EQOEHBEHEOREICBII2FHDOTH
BFZETY , kY1) £ [Nitellopsis obtusa (Desv.) J.
Gr)] RUNTI XY ¥ ¥ 7 E (Charaglobularis Thuill. var.
hakonensis Kasaki) 2S#E% L 7= TTEEME AT THWEHS
R E NI (Bt 1994) 0

WBICBIT 2 EMBEEOBREOS MK ERET S
Clil, AEEEOREDOOEBRE L 2 B751T
T, BEOMBI B A2 KBEOERLHREICT
BEIILDOLEDNBEER L), DL LHRET,E
HHIZH0EMOSHDT — 59D 2 L£ED 46 #EB
(Kasaki 1964) DA% BME L7z, 4B 10818 (At
FISEIBIZ 19645\ IZFNBB L FBEL T e o 72D T
LBEEDOMIBIHY) ORELEREHET 2. T/, ®
Bl O#EDER (B fb 1994) 2Nz, & 14 BB
B 2 EHMEREOSMIKG L AREROBOEF O
BERIRICOWTHERT %,
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RAEHZE

AL 19946 A S 10 BICEML 7o Thid—
R EE AR AT L T B (Kasaki 1964) 12
H1bo AEHEIZEHIE LT Kasaki (1964) (CHEL
o Thbb, K— b Eho#HBIOEMEREREH
WTHED? SEBERE25 -2 & EiF 5 v ) Fikz
vz &M OFAH S I3 Kasaki (1964) (2H#E U72A8,
WIEOMEE T 2IBEBRESED» OB O MR
0" KE” DEFRREOBEICL . EHEOH
BT, K- FOLTAAEDOMELEZRBREL T &
BFOFELHR L2 BHEMBEVWSOBEHTERER
BTXRD o158, HOEDS 10m LADOBHT &
B DO EBHERESEZHVTHED S 1025 25 @3]
X i, BUEIGEHERS A, 1Y) 2, BE
& pHIZEFS}pH % — % — SA230  (Orion Research, MA,
USA.) 2HWVWTHEL.,

RERR

AEO 10 B TOESEFORRBOFERVE
EOKRDOEDOHBIRR - KEMHEERED O LFIKEL
ROEBY) THotz, BIEOHE (B i 1994) OF
B LSO F4MBIC BT A REOEMEE O
E30EFDT— % (Kasaki 1964) 2t L7-b D%
Table 11ZF L7z,

1. FEBEFEE (199446 A 13 H, kiR 24°C, pHB.0,
EHER 0.5m)

Microcystis spp. EDEEDKOENKEICEELT
Wiz, BEICHEER  KEFOHoLLENRTVS
FEBABLOE (N KRBR) 2PLE L35
THRERZAVWTHREL20°, BEEROET II/HET
EXipd ot BRIZRT <, 7VFEF LTV, L
KR RO KEMEETEY IEZ SN2 o7,

Fig. 1. Forty six lakes in Japan from which Kasaki (1964) recorded charalean species. 1 : Lake Abashiri, 2 : Lake Tofutsu, 3 : Lake Akan, 4 :
Lake Toro, 5 : Lake Shikaribetu, 6 : Lake Utonai, 7 : Lake Kuttara, 8 : Lake Onuma, 9 : Lake Jusan, 10 : Lake Tsugaru-juniko, 11 : Lake Sakyo,
12 : Lake Takahoko, 13 : Lake Ichiyanagi, 14 : Lake Tamogi, 15 : Lake Ogawara, 16 : Lake Tsuta, 17 : Lake Towada, 18 : Lake Hachirogata,
19 : Lake Inawashiro, 20 : Lake Hinuma, 21 : Lake Kasumigaura, 22 : Lake Chuzenji, 23 : Lake Yunoko,24 : Lake Oze, 25 : Lake Tatara,
26: Lake Inba (including Lake North Inba) , 27: Lake Tega, 28 : Lake Ashinoko, 29 : Lake Yamanaka, 30 : Lake Kawaguchi,31 : Lake
Matsubara, 32 : Lake Suwa, 33 : Lake Kizaki, 34 : Lake Nakatsuna, 35 : Lake Nojiri, 36 : Lake Kahokugata, 37 : Lake Imaegata, 38 : Lake
Kibagata, 39 : Lake Shibayamagata, 40 : Lake Biwa, 41 : Lake Togo,42 : LakeShinji,43 : Lake Jinzai, 44 : Lake Banryu, 45 : Lake Imuta, 46 :
Lake Ikeda.

LB, 2 Ui, 3. FTIEH, 4. 95BN, SRR, 6. v oA, 7.RS%EM, 8. KBH, 9. +=#, 10 HB+TH, 11
ERB, 12. BB, 13 HENE, 14 BEARE, 15./IEE, 16. 8B, 17. HHE#, 18. ABRB, 19. FEHAM, 20 @B, 21
|y, 22. PHEFE, 23,3500, 24. BEEE, 25. £ 4 RIB, 26 ENGEA, 27. FEIB, 28. % /i, 29.\iil, 30.90O#, 31.
MW, 32. FAhM, 33. RERH, 34. PEM, 35.FFBLM, 36.9WdbiB, 37. 4L, 38. KIS, 39.4EIIE, 40. BB, 41. 18
iy, 42.5KiE#, 43. TG, 44. SFEH, 45. WAREM, 46. W
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2. FEEALENER (199446 A 13 B, kiR 25C, pH7.7-
8.1, ZHERH 1 m)

Microcystis spp. S DEEEIIKDEIREEIZIZZ > T
Lo 7ohs, ERAKPISBE L Tz, BEHAE
135 (AZHSIIBTOBEERFEOFRICET)
DIHED 4 5 I CHRERE AV TRE L2227, i
BOEB DI TEL oz KEMSHEYIZ A =
Y - NADBLEFE LD, bKED S OIZRER
Nidoiz,

3. FERMBEA

WITDBEBEREOFRICEDEUTOREZIRE
FEHVTRELAD, EMBEOLEFT IR SAL
oz,

P XAEIEOREG 4 7 BT (199446 A 13 8, kiR
29°C, pHY.7, EHHEE 0.4m)

Microcystis spp.EDEEIKEIIKDOELX L T
Wiz, 15TV aE - TUNBBENS, iLKkED
MEREWII 7 0EE LR & LT ThoTz,

FH ARG 2 77 (199448 A 26 B, kiR 28T,
pH7.8, EHHEE 0.5m)

Microcystis spp. BSKEIIKDEZ L , fBF KIE
HEDR—FEYVIFODY 2> T/, AELA
25D B IrFATIRE YA KEZE N, D) 17
FiCIdw I P EHL Tz, itk b %
o7z,

FTFIAEAHE (19944E9 A 13 B, 7KiR 28°C,pH 7.5, &
BHFE 0.6m)

Microcystis spp. {ZKECTKDEZE L T o
7S, KB CIRERTHEL TV, b AV IYIEX
LTwi,

FRUITOME (19944E9 A 13 B, 7kiR 26°'C,pH7.7,
EHE 0.5m)

Microcystis spp. \37KHFTHEBEL o THEEL T
o TEE, AW FTENFREFT LT,

4. HAREZOHM (199449 A 9 H, Kilk 16T, pHT.0, %
BHFE 4-5m)

HMoKDE—FL,15 y I THRESRTAVTREL
o #FDH L, 65T TAAE 75 AIE (Nitella flexilis
Agardh var. longifoliaBraun) , 1 ¥ FiCTAY %Y 7 %
(Chara globularis var. globularis) 7S48 L TV 2 H5%
BENT IHFTEPHMELSEICKEICERZLTY
A

%3, Kasaki (1964) 725k X7 X 3%E (Nitella
flexilis var. flexilis) & FE L TW2B DD b DA%, IE
FEICIIAFT 7S ATETHAH I LIS EHBA L,

5. i ARB b (199449 A 9 B, Ki&22C, pHB.3,

EHE 11-12m)

BEOTFriELEHE B2 KEA» S EBEE L
BORERFAVTRAELLER, VY V7 E (Chara
braunii Gmelin) M HIZ, H T v T 7 ENER g
W E B AT T RIENTFESEIEFTLTNSLD
PHERTE, F72, 3N F T ENFHEICKE ISR
LTwi,

6. dLBEABH (199449 A 22 B, /iR 19-21C, pH
6.7-7.9, EBEE 0.5-1.6m)

Microcystis spp. ¥ DEBEDRANERE L T 7225, K
DEITE L > TV adhol, KBE—AL,11 T
REBTHOTRE L PEEEIIRRTE 2o ok
REMEFREYIZe VLY TO, O kR, FXFE,
VI ey (LR) ,vVE (LE),7¥HE, /0
E,EFVavENER IR,

KB#EtBiIcLsrE, 1975 FEHY Y ¥ 3
(Ctenopharyngodon idellus) DHE25 3,000 L & h,
1984 EZ A0 LEEDKDENFE LD L VI,
7. %BR&E s (1994410 A 18 B, Ki& 21T, EH
FE 0.3-0.8m)

Microcystis spp. & Oscillatoria agardhii Gomont S &5
LW, KDEREIZIZE> T oz, KE
BEFLTWD 5 7t (BLBEEMEFROFRIC L
3) TREBTHVCTRAE LA PEHEOE T IIMHER
T&hdol, TVN4L5FIT, THHN 1 ry I CHE
Fa=Y (WA
8. EFRAIGH (1994410 B 27 B, KiR 17-18C, pH
8.2-9.0, EHHE 5-6m)

KB%—E+ 520 CKEL ) EEHEL 2H
CREBTFHVTHAE L. EHEOETIIHR S
Ldot, KEMKEFHEOIY , V2 v A
DOHBIZEF LT 7h, Ik ED S DISHER S vz
ol

VYFa PR ENTVE L DETH S (BTOH
FEBEBREOFRIZL D).

9. EFEHAM (19944 10 A 27 H , /K&iR 17°C, pH8.3,
EBFE 8m)

LG OKDAEKE & ) EERE L 20 CRESRZ
AOWTHAE LA, EFIRRE SN b o I MERE
WIIEFF & BAE TR VA S aRlo— AR S Iz,

1948 SEEBAMBLAKNREELEML /28R, 8K
# (&#) i3 2im KEAET T 5800, 2R
Kb KEDKEIIFEEEL o/ DETHo 7 (Hb
TEOTHEBBREOHRICL B)o T 72,1980 E[ TV
YXaPWMRENTVELLENDETLIH o7, 2B,
Kasaki (1964) (ZI3FARBMIC DOV TOREIZ L2 VA8,
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Table 1. Comparison of charalean taxa found in 14 lakes before 1964 (Kasaki 1964) and during 1993-1994.

Lakes before 1964 2 1993-1994 Other information during 1993-1994
Lake Onuma (8) ¢  Nitella flexilis var. flexilis ® Not found Macroscopic growth of cyanobacteria
Chara braunii Artificial introduction of grass carps
C. globularis var. globularis ¢ =0.5-1.6m
Lake Kasumigaura N. hyalina b Not found Water bloom of cyanobacteria
@2n C. braunii TR =0.3-0.8m
C. corallina

Lake Chuzenji (22)

Lake Yunoko (23)

Lake Inba
Lake North Inba
(26)

Lake Tega (27)

Lake Ashinoko
(28)

C. grobularis var. globularis

N. flexilis var. flexilis

N. flexilis var. bifurcata

C. braunii

C. globularis var. globularis

N. flexilis var. longifolia '
C. globularis var. globularis

N. acuminata var. capitulifera
N. hyalina

C. benthamii var. benthamii
C. braunii

C. corallina

C. globularis var. globularis
C. zeylanica

N. acuminata var. capitulifera
N. flexilis var. longifolia
N. furcata var. fallosa
N. hyalina
N. imahorii
(=Tolypella gracilis)
N. morongii var. spiciformis
N. orientalis
C. braunii
C. corallina
C. globularis var. globularis

N. batrachospermsa
N. flexilis var. flexilis
N. gracilens
N. hyalina
N. pseudoflabellata
f. macrophylla
Nitellopsis obtusa
C. braunii
C. corallina
C. globularis var. globularis
C. globularis var. hakonensis

Y N, flexilis var. flexilis

C. braunii
C. globularis var. globularis

® N. flexilis var. longifolia
C. globularis var. globularis

b Not found

® Not found

¢ N. flexilis var. flexilis

C. braunii

C. globularis var. globularis

TR =11-12m

TR =4-5m

Water bloom of cyanobacteria
TR =0.4-1m

Water bloom of cyanobacteria
TR =0.5m
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Table 1. (continued)

Lakes before 1964 2 1993-1994 Other information during 1993-1994
Lake Yamanaka Nitella flexilis var. flexilis ¢ N. flexilis var. flexilis
(29) N. hyalina

Nitellopsis obtusa

C. braunii C. braunii

C. globularis var. globularis

Lake Kawaguchi Nitella flexilis var. flexilis
(30) N. gracilens

Nitellopsis obtusa

C. braunii

C. globularis var. globularis

C. globularis var. globularis

¢ N. flexilis var. flexilis

C. braunii
C. globularis var. globularis

Lake Suwa (32) Nitella flexilis var. flexilis ® Not found Macroscopic growth of cyanobacteria
C. braunii TR =0.5-0.6m
Lake Kizaki (33) N. flexilis var. flexilis b Not found Atrtificial introduction of grass carps
N. minispora TR = 5-6m
C. braunii
Lake Nojiri (35) N. flexilis var. flexilis ¢ Not found Artificial introduction of grass carps
N. furcata var. furcata TR =3-5m (unpublished data)
N. gracilens Artificial fluctuation of water level (6-8m)
N. morongii var. spiciformis for hydroelectricity and excavation of fossil
Nitellopsis obtusa elephants #
C. benthamii var. benthamii
C. braunii
C. sejuncta
Lake Aoki Not found b Not found Artificial introduction of grass carps

TR=8m
Articifial fluctuation of water level (21 m)
for hydroelectricity

a: From Kasaki (1964) except for Lake Aoki, which was surveyed near 1960 by Kasaki (unpublished data) ,b: From present study, c:
Based on Nozaki etal. (1994) , d : Number of lake corresponds to that in Fig. 1, e : Transparency of lake water, f : Formally identified as N.
flexilis var. flexilis (Kasaki 1964) , g : Unpublished data of Nojiri-ko Museum.

1960 FEE ICAHB A FE L , EHEEFEFT LTk
Pol-EEHEREL TS (INE KER).

10. REFEFHH (19944E 10 A 28 H , kiR 17C,pH7.5-
7.6, EHHEE 0.5-0.6m)

Microcystis spp. S DEEDRITFE L T 72d%, K
DERFEITIZ 2 o TWRD o 720 R ORFKLESG
EOMOEREL 37 BT (BN AKERHERAOLEK
DIERIZE B) LEROEMNE (1970FHEF YY) E
G LABEEMELRAL TV E IS g RER) T
REBFTHACTHAELPER SN Bd2do 70
X awE, ahFFE, THISREKREGTED

MTEF LTV,
HOFTRTHaIay 7)) —bELEoTWAREDTI L
Thot: (EMNKFEHENERFTOHFRICLS),

ER

Table 1 \Z7RTHEIC, 140 BF OB CHEMBOLET
IR T & R oD 7o D 5 BLHF KM TIE1960FEIC
BHEEESET L TWhh ok (N RER). &2
SHBTIE T Z 304E DR I B EEERUSIHM L T REME
DB, SHE (o @, ENER, LAEE, FEE, W
Zhi) TIXEBED Im LT IZ% o TH Y, Microcystis
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spp. SOBHEDOHI L BKRDEOFEI DO LNz,
INSOBEESFTTEMENET TR Ro2ER
PEETAHILIITERZY, LAL, EEHEROER
OEREE LT, BEDANBHLIKEDRAICLS
WBOBERMADEAELET &€, EMBEHEOE
By AMECTIRBEORESMHR SR ko L
RKRPD BEEDHFEEWEAICLLFEIELLN
Bo I, HEEEEIHRLATHEEOHLEINLD
WIZBWTIR, IbKEDHEEFEYOEFT IR S L
Db HB, I, KEREREH OV O»0HE
HEBEE L ) SKEOHBERICHNTREREZRTLO
ELEZLNBDT, 5HOTE DOKEHEBE LA D
HOMEIFEND, —F, BHENF ImU LT, &
HEEFET L TRV AHIE (KB#, RIGH , BR
W, FAM) Tk, VIFaSRBEshTws (K
1985, EFlEF 1t 1994) o ZOHOFRMB L CHFARM T
BANRBEEDBDBHEANEBFEREIL TS
(BL, FARMOKMEBIER SN S 1948 £ LA RTO
HEMEEOETOT— 5 3%\, o T, INH0DiH
BB HEHBEROBL - HRORERE LT, VY
FailkrBE (1985 # R &) RUKMEHIC
IAHENHESMBEFOBRIEIONS, ZOHIID
W DRI -N5b,

—% , ESEEOEFORER I NI SHBIZTXT
B Y, B TLH 570, HLBREKEDEE
PHRE SN TVBEFHTH S, LLL,ThoD5H)
BT ESEEOBEERIIER L TBY (Table1) , =
NODOMBITHNT BABEOE L EHBEHR GO
BAIRRAEZ 5,

4| EHTE (B f 1994) THRELAZ 4#BICS
WTId, Kasaki (1964) 12 & % & 22 H4E D BB BRI HRE
BENTVE, ZOFRTSEEIMBIIEAETH Y, it
RAKEICIIEFT L2V (G- UR1977), L2 L, 4
[\ & RIRIDRETEFDEFEIHERINIZ D DITHLTH
ATEE (VY VIR, ASVXTV IR RATFRIE,
A+ T75RA3%E) TH5H (Tablel)o ZOFTDH, A1 ¥
VXV BRIMBEEETH Y (KM L1977 B
ELRRENENLELELIOND, T2, 4HBEIS
THRLZ-TTEE O S 2 EEEDO T, #lBICHFE T, 2
NOOEFHUANEBARTRBR I TV ARV DELT
B, RYVUEENTIRY YTV E (B 1994)
Fay¥ T 75 X% (Nitella flexilis var. bifurcata
Kasaki) RU'¥¥ %75 X 3% (Nitella minispora
Imah. et Suga) O 4 FENFEITONL, #E 3EHIT
BRBEATHS (Wood1965) ZNI L, Fay ¥
VI FAIAERIZOWTIIHFHEFH COLEFTIHRIN

TW-HE (Kasaki 1964) OFENSEITEH SNz
ol  BEATEZOFEBIIOVWTUIERST
DEETERV, LOL, PREINTRIYI S
ELFHETTRATED22EEIMRL T B T EEM:
BB LB,

PEo & 5 CBAE, ABREHIEO S I AROEHER
HEARO BRI D 5 EIXEEV 2V, $FICHE
R BRSOV TS HRORETEDEGIWSL
PR BEL), FOPT, % OEMBEEIFRT
BRI TOIE, B L EREID & (R
EREFRETINENLELEZONS, LAL,Z
OMEEAERL T ICIIBUE - BENSHEND Y,
i) OEENTFEENS, o T, BRI IR S
HEEEENEREY £ & RETHIIELTY
W, FN S OREEREREY L, \THARECHER - #
BEEREIYELR>TL b,

HE

A 7o TREOHEF N % L THV7-ILiEE
RIB R FRLA, MR e i 2 R &, K
FEFFRFERTZERT B Y30 OBk & UME M K IREH i B
HEBRFTOMMTFIMERE L 213 L &5 BERFTD
ERICER#VALET, T4, (B) 3k - ABR
¥7+— 7 AOEEE MK ERABEREEYHERD
AHERELICORERHOBRHEZ VLIS,

5 AN#E

BARER 1987. BREROEEMER. p. 425433, HER
BEERAEMAR RS (R) HEREYEE
BETHR , BB IR .

JLHEEASE - WEREE (]F) 1977. BARPOKERE . PH
ZBHE . RK.

Kasaki, H. 1964. The Charophyta from the lakes of Japan.
J. Hattori Bot. Lab. 27 : 217-314.

B ATE - IFEES - AEEFARSE - WEAOME 1994, HARE
BHEEEE KT Y Y £ (Nitellopsis obtusa) @ BAFR
TOMKEETOTRENE. BFREW I EFAR® 10:
45-50.

R 1985. VU F 3 OBEIRGE CHIR L okE—
RER - BREOBE . BRRE273: 15-17.
Wood, R. D. 1965. Monograph of the Characeae. In : Wood,
R. D. and Imahori, K. (eds.) A Revision of the

Characeae. Vol. I. J. Cramer, ngnheim.

(Received June 5, 1995 ; Accepted October 16, 1995)
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e 4B -UYAEHE? . RV A3V TOEESE L SFEBANESE
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Hiroshi Yabu and Norishige Yotsukura.1995.Notes to nuclear division in the gametophytes and young sporophytes of Laminaria religiosa
Miyabe. Jpn.J.Phycol.(Sorui) 43:221-224

Male and female gametophytes and young sporophytes of Laminaria religiosa Miyabe collected from Kamome-jima at Esashi, in southern
Hokkaido, had been cultured for some cytological observations. In the male gametophytes and young sporophytes, one chromosome was
occasionally observed to move apart from other chromosomes. The chromosome number of this species has hitherto been reported as n=22 or
n=32 for the specimens from Oshoro, Hokkaido. Our chromosome counts in this study were ca. 30 in the male and female gametophytes, and
usually 32 or ca. 60, but rarely 16 in the one- or two-celled sporophytes. The eggs produced from the female gametophytes on the slides with
much gametophytes frequently showed to have intruding male nucleus or fusing male and female nucleus. The chromosome numbers in the
young sporophytes found on the two slides; one with 200 gametophytes per 1mm?, the other with 40 gametophytes per Imm?, indicated that the

ratio of diploid to haploid sporophytes was 66 : 34 on the former slide and 31 : 69 on the latter.

Key Index Words: Laminaria religiosa - gametophyte - mitosis - Phaeophyceae - young sporophyte

'Hiroshi Yabu, Yunokawa-cho 2-11-11-705, Hakodate, Hokkaido, 042 Japan T 042 t#:E&fE#%)11AT 2-11-11-705
*Norishige Yotsukura, Faculty of fisheries, Hokkaido University, Hakodate, Hokkaido, 041 Japan Jt.#:8 K&K B2 50K EIEY 2

T 041 Jt#EE EEE T HSHET 3-1-1

&V X 37 (Laminaria religiosaMiyabe) (316518
TIRAREY SEFBFOBAMBICELBRICHHL
(FhH 1946) , IMET AT TIREEE D S BRI AT
THEELHRELRRT 5, FEOREHKIIONWTIEZ
DEBEOHEZ AV, HEF (1978, 1983) idn=22,
2n=44, Yabu and Yasui (1991) ¥ n=32,2n=%60 T
BERELTWA, EEOIIRE, LEEERIIETLE
ETEEET19944E 10 H 9 BICRE L =B L#EET
FHHEEE, 10C, 2000Lux FCHZE Grund #
(McLachlan 1973) % B\ TEE LTV, ShFMaEH T
BRENIBO B BEBE- TV a—)v (1:3) CTEZEL
7-%% BEBE - 8% - ~~ F ¥ >~ (Wittmann 1965) T
s | MORPBELALPFOBREZLDVHRTZ
ZWIELTBELW,

EEFMEEADIKIR

DHEHERBED 5 HHEBOSTEEDORRAN TI3%s
BOBHTREEHL VBN TITET 2 1EOREK
» (Fig.2) , 2 L CHH L BPOMEE (Figs.3,4) T
E—H OBANETTH 1 HORBEFLITLITED S
Nz, ZO1EOREEITR SNIITD Y OEHE
AT EARICHET 2B XIIPEROMEE LT
HBEL, LIESK DB nREL B E (Figs.5-7) , B
BRENT-ED ) OFFTL 2 O/MEITEFHEINLTHR
15, LELERSNIETFATIIZOGaBFiEE

BT BITTITERK L % 5, HHEBE MR
TRENEBECRONALBEHLENTITETS
| EOREBELICBICETT 2 RakizedBES
Nhedhote ZOFRBEEIZOWVTIE, Yabu and
Sanbonsuga (1981) #* b O T 2 7 (Cymathaere
Jjaponica) DIEMEBATHREL TV 5 &) ek
TR LRI, ERREBAORFRTHAT

BELFBICH30THo7: (Fig.8)o

SRR

BEFLEEICHE S TRBFIREICELETS
A5A4 FZIFALTRIICBATEREFOR, U
BELTVwAEB LI LIELITRES N BT
AMINCHET 2 L BFOBIIIIAICEAL (Fig.9)
SOMAEA % BB T SR EBICRCREL L
DESHIZHEINTE B (Fig. 10) . W% IIIIKICET S L
Bikk %y (Fig.11) ,%®M¥ 5L (Fig. 12) ,BAT
BN bEH AL 2BOEAFFET H0D L)
KR, 20 1 BB TIEIEOI LD b
EHT B, Bb R CIIBAOL EHRIEEEL, X
IR RKeREKICELTL S (Fig. 13).

WhFfaEMmROZI R

YRR ARERL Tid 2n=%1 60 (Fig. 14) ,n=32 (Fig.
15) OYAEBOMIZT HIZ 16 (Figs. 16,17) DF
k2 AT 5O DPHEE LT, 2D 2n & nDYgELEE
IIBBEENDF Y AT TIZD2\WT Yabu and Yasui
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(1991) P L CwabEs —~3 7 %, Yabu and
Sanbonsuga (1985) & Macrocystis angustifolia O %3 i
HTEHEOFRY A3 7 TIZDOWTORR & RIS
n=32, 2n=#9 60 DI 16 DYt fRE = fBD TV 2 o il
OWIFNFET B RV AT TIZDWT b ilE T4 %
L7238 16 DY E x4 9 % AR B % 5

Tl LI LIS ta hlE L ) BN CTITEh S 5 LD %
ERE—F ORANEATT B 1O gtk BlgE S h:
(Figs. 18,19) o

BARELFREOHERX
oy 7 HW A AT B L N AT 2 Y

LY BEICHARDLTECH D HEMEORSEFE  G0dH 5 I LROEROMERIC L Y BICS RO

Figs. 1-20. nuclear division in the gametophytes and young sporophyes of Laminaria religiosa Miyabe. Bar=10um in Fig. 1 applying to Figs.
2-18. Bar=0.Imm in Fig. 19 applying to Fig. 20.

Figs. 1-8. Nuclear division in the gametophytes. Fig. 1. Metaphase nucleus with ca. 30 chromosomes in the cell of male gametophyte. Fig. I".
The same as shown in Fig. 1, traced from one focus level. Fig. 2. Metaphase nucleus with a chromosomes (arrow) moving apart from the
chromosome group in the cell of male gametophyte. Fig. 3. Side view of metaphase nucleus with a precocious chromosome (arrow) in the cell
of male gametophyte. Fig. 4. Anaphase nucleus with a precocious chromosome (arrow)  in the cell of male gametophyte. Figs. 5-7. Nuclei with
achromosome (arrow) attaching to the chromosome group in the antheridia. Fig. 8. Metaphase nucleus with ca. 30 chromosomes in the cell of
female gametophyte. Fig. 8'. The same as shown in Fig. 8, traced from one focus level.

(Next page =») Figs. 9-12. Fertilization process of male and female nuclei in the egg cells. Figs. 9, 10. Male nucleus (arrow) just entered in
the egg. Fig. 9'. Drawing of Fig. 9. Fig. 11. arrowhead-shaped male nucleus (arrow) attaching to the female nucleus in the egg. Fig. 12. Male
nucleus (arrow) just fused with the egg nucleus. Fig. 12'. Drawing of Fig. 12. Figs. 13-19. Nuclear division in the young sporophytes. Fig. 13.
Prophase chromosomes  (2n=ca. 60) in one-celled sporophyte. Fig. 14. Metaphase chromosomes (2n=ca. 60) in one-celled sporophyte. Fig.
15. Metaphase chromosome (n=32) in one-celled sporophyte. Fig. 16. Metaphase nucleus with 16 chromosomes in one-celled sporophyte.
Fig. 16. Drawing of Fig. 16. Fig. 17. Metaphase nucleus with 16 chromosomes in a cell of three-celled sporophyte. Fig. 18. Metaphase nucleus
with a chromosome (arrow) moving apart from the chromosome group in a cell of three-celled sporophyte. Fig. 19. Metaphase nucleus with
a precocious chromosome (arrow) moving towards one of the poles. Figs. 20, 21. Gametophytes on the slides prepared to observe the
appearance of haploid and diploid sporophytes by the chromosome counts. Fig. 20. Gmetophytes on a part of the slide with 40 individuals per
Imm “ .Fig. 21. Gametophytes on a part of the slide with 200 individuals per Imm “ .
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Table 1. Number of diploid and haploid sporophytes ascertained by
the chromosome counts for 100 individuals on the two different slides
containing 200 and 40 gametophytea per 1mm? respectively.

Slides examined Number of diploid Number of haploid
sporophytes sporophytes
slide with 200
gametophytes per 1mm? 66 b
slide with 40
gametophytes per Imm? 31 69

DVTHEEN TS (Cole 1968, Evans 1965, 1966,
Lewis et al. 1993, Nakahara 1984, # - #£&%4" 1985, Yabu
and Sanbonsuga 1985, #& & 1985, #& & 1988, # - =&K&
1990, # - &1 1990, Yabu and Yasui 1991, Yabu et al.
1992, Yasui 1992a, 1992b, Yasui and Notoya 1993) . ifif
BB AROEMSEN TS L SHOBAI PR LS
OB AREAISHBET A EEII B ER D ICEET
HMHEBEOBELERIHLODLEEENS,
Z I TERE»OBRE LIZEET 2 ¥Ry TRV ET,
AELAZBEBBANERY LB TFTLEEDOSEIC
XoTATA FISALICEETABRBHROTELE
% (Figs.20,21) , 22 ICET 2 HAREADOHBER?
12 MO FERAIC OV T BB EKD ST, #
DFEFRIITable LWIRT & ) ICHFET LEBEROBED
MRV EBREROBBERIE - 72,

FHEICER LB OREBIH N 2 B Aok
FHKREEYFHEOREMEACHELRLET,

51X

Cole, K. 1968. Gametophytic development and fertilization
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Evans, L. V. 1965. Cytological studies in the Laminariales.
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Hideaki Achiha and Yasuo Nakashima 1995: Interspecific hybrid of isolated protoplasts between Porphyra suborbiculata and P. tenuipedalis
by erectrofusion method . Jpn. J. Phycol. (Sérui) 43:223-226.

Aichi Fisheries Research Institute, Toyohama, Minamichita, Chita, Aichi 470-34, Japan

T 47034 EHIRMS AR NS &R MR KERER Y Mk & R JEAT

Protoplasts isolated from foliose thallus of Porphyra suborbiculata Kjell

and P. tenuipedalis Miura were fused by erectrofusion method.
Protoplasts and fused products were cultured on agarose medium in petri dishes. After 28 days, protoplasts as well as fused products were
frozen at -75°C for 7 days in order to remove the regenerated sporelings of P. tenuipedalis. After thawing, these materials were transferred to
the liquid medium and cultured with aeration. Round-oblong shaped foliose thalli from P. suborbiculata regenerating in culture was removed.
In 94 days culture, some of the ated thalli exp d morphological features of parent plants. These thalli showed, spinulate processes in
thallus edge and formed monospores as in P. suborbiculata, and they showed broad linear-lanceolate in shape as in P. tenuipedalis. In 113 days

{5)

culture, the maximam size of thallus was 30cm in length and 9.5cm in width and these frond released monospores and formed spermatia. These

observations suggest a possible genetic recombination between these two species.

Key Index Words: electrofusion, interspecific hybrid, Porphyra suborbiculata, Porphyra tenuipedalis, protoplasts

EE, MBEBEIC L A2FTEORANT v/ VEROH
P (Fujita and Migita 1987, Fujita and Saito 1990, Araki
and Morishita 1990, #H 1993, Matsumoto et al. 1994)
T /VBLY VS VEOER (H1993) T4
ENhTwb, 40, wWV/)XT7 </ Y Porphyra
suborbiculataKjellman & %1 4 /5 7~ ./ ') P. tenuipedalis
Miura® 78 b 75 A b FVERMEEZEHL, 2D
ERIZOVTW L O DOBRE EARZOTHET 5,

HESIIT </ VEOSD CENHEREDOEVH
BoEHozw, £ ofEE, GiEic>vw CHlzRE
LEaREEBI Lo TV 5, SNIRE L - FAETED
INNT< Y (FiglA) LA A4AA57</ Y (Fig.l
B) ZEDIIEBICAVORAE T/ VEIIKRS,
CENFRICHNZ LATRENS (FHES. KBR).
AL, BIZRARICART, BEIGHEICEEy ([
HES, RER) SEB > ZVWEELRH>TWwb,
FITHICINFEIHRL, BEICHATE L%
KETHOGHIIHZ A/ VOREBEEET 2N
T, Tho2BO7u b 75 A VEAVESRBMEGEY
FIH L CENEEOEE 2 RA,

BACERLESVAT Y (R4 T4 3,
FHMBME B OFEER OB i THRIUE, B
Fiz X e LA ES 2 oS (R 3mm)

% I5°CTCHHEBERELTBVbDTHE, IWNT
< /) EERSAEL LIERET, GRS XETE
D ER SRR R B % > T2 5 (Fig.1 A F),
—%, WAFIT</ ) IMEERCHEERFRAICHER
WKEILSEZVRETRFEL TV ARE (7Y -V Y
v7, BEE) AREESELTWAZE, AFRIC
BIHL, ZIhOEERFLA-SELIEER) ARE
ETRESEHEREHV:, A4 FTT< /I3,
BRHFLEEL W LESHETH ) BEIHRET, ¥
BEDEICEEE R T, HRICTH VTR T
% (Fig.1B,G),

WA E 2% /7954 V0B, <ANT/VIIRT
Ny FTE vy F— (SIGMA) E T A YNNI
VT —¥ (FINHMIE) T, hAFFT/VETN
HINI LV —EDRERVTTOMTIA M2 E
BT, FOER, BEE01gHSYINMNTTY
T45X 108H, A HFFTT<=/ Y TO06X 10D
Or7/SAMyEEESR, 7O MR FOEED
EHIZZFNEFN107, 123um TH o7 (FiglL))o ¥
BWL-7O 75 R M, pHRALD MDY >V =
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Table 1. Characteristics of interspecific hybrid between P. suborbiculata and P. tenuipedalis and its parents

Characters P. suborbiculata P. tenuipedalis Interspecific hybrid
Thallus shape round-oblong broad linear-lanceolate broad linear- lanceolate
Thallus color brown light reddish dark green
Chromosome number of thallus 3 3 ?
(spermatangial cells n=3)
Microscopic serration present lacking present
Formation of monospores many none many
Resistance to refrigeration resistant less resistant intermediate (Adult thallus)

(at -75°C for 6 days)

resistant (Sporelings)

Fig.1 Interspecific hybrid between P. suborbiculata and P. tenuipedalis. (A ,B) Morphology of matured thalli form P. suborbiculata (A) and P.
tenuipedalis (B) . Scale bars =5cm. (C,D,and E) Morphology of juvenile thallus and matured thalli of interspecific hybrid after 94 (C) , 113
(D) ,and 116 (E) days culture. Scale bars =5cm. (F,G,andH) The margin of a foliose thallus of P. suborbiculata (F) , P. tenuipedalis (G) ,and
interspecific hybrid (H) on enlarged scale. Arrows indicate microscopical spinulate processes. Scale bars = 50um. (I, J) Isolated protoplasts
from a foliose thallus of P. suborbiculata (I) and P. tenuipedalis (J) . Scale bars = 50pm. (K) Three chromosomes of spermatia of interspecific
hybrid. Scale bar = 10um. 1. RUWNRT=INVEHATTIT~/) ), BLUFOHMMEERE. (AB) W7/ Y (A) £H4
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Masahiko Idei' and Tamotsu Nagumo® 1995. Genus Fragilaria (sensu stricto) and related genera in araphid diatoms.
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Fragilaria and Synedra are common genera in freshwater diatoms and contain a large number of species respectively.
Species of Fragilaria form ribbon-like colonies and those of Synedra occur singly or in rosette-like colonies. However,
these two genera are not easily distinguishable from each other in cleaned material. The division between Fragilaria
and Synedra is unclear, therefore it caused a taxonomic problem (Patrick & Reimer 1966, Round 1979, Poulin et al.
1986), and Lange-Bertalot (1980) combined all the common freshwater species of Synedra with Fragilaria. Contrarily ,
five genera (Staurosirella, Staurosira, Pseudostaurosira, Punctastriata, Fragilariforma) are separated from Fragilaria
on the basis of fine structural characters by Williams & Round (1987, 1988). In this paper, we introduce a new generic
division by Williams & Round in araphid diatoms; these are Fragilaria which is narrowly circumscribed, divided five

genera and Martyana which is separated from Opephora.
Key Index Words: genus - Fragilaria - araphid diatoms
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Pseudostaurosira Punctastriata Fragilariforma Martyana

P. brevistriata P. linearis F. virescens M. martyi
(Fragilaria brevistriara) (Fragilaria virescens) (Opephora martyi)
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Fig. I. Light micrographs. a: Fragilaria crotonensis Kitton. b: Fragilaria vaucheriae (Kiitzing) Petersen. c, d, e: Staurosirella sp. f, g:

Staurosira construens Ehrenberg var. construens. h: Staurosira construens var. venter Ehrenberg. i: Staurosira elliptica (Shumann) Williams

& Round. 1, k, I: Pseudostaurosira brevistriata (Grunow) Williams & Round. m, n, o: Punctastriata linearis Williams & Round (?). p, q:

Fragilariforma virescens (Ralfs) Williams & Round. r, s, t: Martyana martyi (Héribaud) Round. Scale bar = 10 pm.
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Fig. 2. Fragilaria. SEM. a, d, e, f: Fragilaria vaucheriae (Kiitzing) Petersen. b, ¢: Fragilaria crotonensis Kitton. a: Whole valve, exterior, with
capitate poles and unilateral central area. b: Colonial frustules, girdle view. c: Interlocking splayed spines on the valve face/mantle junction and
plaques on the valve mantle (arrows). d: Whole valve, interior. e: Valve pole, interior, with rimopotula. f: Colonial frustules, exterior, showing
apical pore field, plaques (arrows), uniseriate areolae with discoid vela, and open valvocopula. Scale bars = 5 pm (a-d, f), and 1pm (e).
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Fig. 3. Staurosirella sp. SEM. a : Whole valve, exterior, showing thickened interstriae, slit like areolae, a wide sternum, bifurcate spines on the
valve face/mantle junction and a depression (step) atone pole (arrow) . b: Whole valve, exterior, with hetero poles. ¢ : Neighboring valves
showing the inner hymenate occlusions of the striae and branched spines (arrow) . d : Whole valve, exterior, showing a step and apical pore
field at the each pole. e : Valve pole, exterior, with apical pore field consisting of many rows of poroids. Scale bars =5 pm (a,b,d) ,and I

pm (c,e) .

(Next page =») Fig. 4. Staurosira. SEM. a, b, ¢, d : Staurosira construens Ehr. var. construens. e : Staurosira elliptica (Shumann) Williams &
Round. f: Staurosira construens var. venter Ehrenberg. a : Whole valve, exterior, showing a narrow sternum and spatulate spines. b : Valve
center, exterior, showing uniseriate rows of areolae. ¢, d : Girdle view of colonies. e : Girdle view of frustule showing the cingulum and a few
pores of the apical pore field (arrow) . f: Colonial frustules, girdle view, showing linking spines and extremely curved bands. Scale bars = 5

pum (a,c,d,f) ,and 1 ym (b, e) .
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Fig. 6. Punctastriata linearis Williams & Round (?) . a: Whole valve, exterior, showing striae consisting of maltiseriate rows of areolae. b :
Whole frustule showing bifurcate spines on the interstriae. ¢ : Whole frustule, girdle view, with a depression at one pole (arrow) . d : Whole

valve, exterior, with a apical pore field at one pole (arrow) . ¢: Internal view of whole valve. Scale bars = Spum.

(<= Previous page) Fig. 5. Pseudostaurosira brevistriata (Grunow) Williams & Round. SEM. a: Whole frustule showing a very wide
sternum and striae consisting of two areolae. b : Whole valve, exterior, with elongate areolae on the valve face and small apical pore field. ¢ :
Neighboring valves, interior, showing inner occlusion of the striae. d : Whole frustule, exterior, showing spatulate spines and plaques along the

mantle edge. e : Internal view. f: Detail of areolae, interior, with mesh like inner occlusion. Scale bars =5 um (a,b.c,d,e) ,and Ium (f)
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Fig. 7. Fragilariforma virescens (Ralfs) Williams & Round. a, b : Whole valve, exterior, with a very narrow sternum. ¢ : Valve pole, exterior,
showing a opening of the rimoportula (arrow) and apical pore field. d : Whole valve, exterior, showing marginal spines on the interstriae and
uniseriate rows of areolae. e : Whole valve, Internal view of whole valve. f: Valve pole of e showing rimoportula and apical pore field. g :

Whole valve, interior, with rimoportula at one end. h: Valve pole of g.  Scale bars = 5 pm.
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Fig. 8. Martyana martyi (Héribaud) Round. a,b: Whole frustules, exterior, showing striae consisting of slit like areolae, plain marginal ridge
and wide valvocopula. ¢ : Whole frustule, girdle view, with a step at head pole of the valve (arrow) . d: Whole valve, interior, with slit
areolae. e : Base pole, exterior, with apical pore field consisting of many rows of poroids. f: Head pole, exterior, with a step and small apical
pore field. Whole valve, interior, showing areolae with delicate inner occlusion and apical pore field of the base pole. Scale bars = 5 um
(exceptc) and lum (c) .
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HYKREL, EFNLRIZENF D ODR_XAHT 5
bDHH 5 (Fig. 4a-f) o BIGO/PLIRIIB 4 TH 595,
B, BEAONMLIRLNLEBETHL (Fig.4e
KEN o 7T =7 NSKBLRT, LEILENnIED
b5, BHE6-SBEORABBOTFR P LKLY, Zh
ORI Z V. 4, B VEERTIS,
BEPRIATE 7O b KE (BT 2 (Fig. de,
f)o ZDIBIZIZIB Fragilaria construens % F. elliptica ¥
EEN5D, Fragilaria B & 1T FIREGEH 2V HRHA IS
PR N VWE R ETRAIEN S,

Pseudostaurosira Williams and Round (Fig. 1j, k, 1, Fig.5)
Z D& X8 Fragilaria brevistriata ® & 9 12, $HiRA
FERICIL S, BOEBHBHFZICH - TEFIL TS &
) REEEED. MBIRROBEE O 5, SBI
BREARBART, & IR0, iR
BREWI EHFEBOKREREMTH 5, FHITHT
T, #E (14) ORELOEY, 209 b 1EIRE
BizH 5 (Fig. 53, b, d)o RBUISAIICEE > AT
OBBELRZRAOND Y, ARIZEV X v ¥ 2 ROER
»H 5 (Fig.5c, e, o DI TELL TV,
EESHIGRECH ), BANLRDDDORFHT S
bOWHbE, 77— 7 3BRENKIIB-THS (Fig.
5d) o FIHO/PMFLIBITA S, BED/NLYGERY, B
ENDBRONBE Db H D, HH B ORBE oM
WHER P LKA A, ERB O & ) ISR TR S
L%\ (Fig.5d) o BRARICHR - 724 (135 RAafr)
PERBOROFEE LB TH S,

Punctastriata Williams and Round (Fig. Im, n, o, Fig.6)

ABIITED P, linearis # ¥ 4 7H L L TE#Eh
HBTHb, T D P linearis 135t Fragilaria pinnata
ELTREENR TS DO—ERT, Staurosirella {58
&7z F pinnata L 3R %22 D5 L HNHET
bbb, LML, RETI0282RATAZ LidHEE
Thd, WMEEHRK» LHBAKT, REEIHY, —
T OBIIZFTT M AAH B (Fig. 6c KED) . IR
B, £BIIEAREICEE L (Fig. 6e), /& 2Fafl
4, SPIBAKEFN A4 TT, &L LPRLEES
(Fig.6ae)o ZD & 9 %55 4 T O&HEREL, £
BOHTIRIOBETTH S, BELR T, EiEghd
SMILBIEERECDVRBIIEES LD S5,
BeDBEBELALOTIREMEICL L, £THSRL
12 o 7z (Fig. 6a-d) o RImD/PNLBIT—F 72T I12H b,
Rzl (Fig.6d)o 79— 213D %, B ERBED
BROFHRPORY, BImTHR LS, ZORIZIXP
ovalis H° P. linearis FIFfICHE L L TRBE T3,

Fragilariforma Williams and Round (Fig. 1p, q, Fig.7)

B (LK) Neofragilaria (Williams and Round 1987)
DEBEHFTRMEIN, LA L, 2025 BEEHIZEL
IO ICFE U aHAE L MRS TWizZ L A%
BIL, B4 (1988) H7=I2 2 D Fragilariforma \2 B % H%
BBk olz, 4 7THEEIILDEL, TORBOESE
BAETHFEREERD L) RBEBICELOA TV,
T, EREFHBRTEEDH L L IOBLIZR
%h, MBIARRELZR VI IBEE O 5, B&RiT
Wik, RmeHE, BAET, SRV BT LRE
AR, ZLTLIELIERRET s, #ilRiddE
B, SMPSTIRIZEALERINTE 2V, &4
ZBFT, DS 2ARORMA—FIRE D HHRED
BE FTEBRLTS (Fig. 7a-h) o T 7z, REITIE
LELIERVWSEROMICELERFRLZ I LD 3
(Fig.7d, f, h)o E#ESHIMSM EICH v, Btid Rk
Lboe, BPENLRIELEbDLH S (Fig.7d)o B
W D/NLIRIZBAB T, BELZSHONLI LK
(Fig. 7c, d)o BRE|EIZ—FHOBMELIC 1B Y,
RRIDORY) v MI&EBICHR-> TREL (Fig.7f, h), #
HloROmoRBIC K E 2EHATHS (Fig. 7c
Ko 77— 213D 5B, B IX4-6BDBEBEBOFH
POEY, —FIOREBAH B o HERHEH I3/ REEDS
H 5o BIRER 2D Fragilaria B & 13, BB OHER
BCFl, BiZ/NLR2 ETRAIATE 5,



Flagilaria & ($% D) L Z0iiRE 239

Martyana Round (Fig. 1r, s, t, Fig.8)

AJEL Opephoramartyi & L THIGh T &M% ¥
14 7L LTRIL &Nz, KR Opephora 1318 Fragilaria
AT 5%, REMT, B> THR#EIK
WETRRENTE/z, LA L, Round (1990) id&
3k Opephora DEFMIBERICEZ LNbDTHY,
hIKHED Opephora martyi %, #EEED Opephora & H&
BICODRLAZEPLREE LBV S8/, Mz
MTEFL, B M) THLREICHET 5. &
5P - ST, R (KVh) 1ICMA (step) #d
% (Fig.8a, ck&Hl, f)o EigIITR, SHUIHFT,
Ay MROBBDSHRED? HHRET TEKT S (Fig.
8a, e, f)o BEBICHNEBROEEF—Dd 2L, £
DFCR S 2, B4 OBE TiRfafoAfld g %
HEETHDI TV (Fig.8g) o ST, BRE|RZL
TT7—71%v (ag)o BEHESBUTOHR»S
By, Bk { CRICHIK %22 (Fig.8c, e)o CNDRIL
Staurosirella \~ J6EHIIC b BHIIC b FRMEESLITY
5%, EHHRT T PE VL TRRTE S,
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SRR = : KEID BARAERE L 7256 & THOMEEREIR Y B

44E (19954E) 6 A1I7HA 525 HETHO8H, 4t
B AT O WA T [RBAAE L - ffE ol
WEARE)R Y B B N, 18544F (Fk64E) B
L UT18554F (ZBULHE) ITRM LT 2 Y B DEBARD
FifE (HEEDIH%) EPEOTHTRE L 2T
76 55 & HEHE 30 1S OFEARATM0E R D ICHIFE D L—fklc
NEAIN. T2, WHICIZZIHNICETAY VRV Y

B BR S NZCHEERAEA, 1 O L iR, AERE
B BHEET 7 )NV - AL bR TwA,

L b Thbiiz, 2T BEAERDORIF ) L AR
INPDTHOZ & THEEZITAL, BRI 1S
CATEARICAERREE (F7213K-) MBI R Tl
LT, MESHICBWTERIZOWTOHN
KEFT L 072, SOIIBHEER L L CHEfET A REA
Ptk O BEARFE A SR B AR A2 VLR I TR S & 7
NIzHME A O E 8 L SRS s h
wo BHIHIIHTAREARIZ S B A A, AL, ]
REHRE, MEE R &0 5 b IS < B IR BT
Re 3 LOBLEHEE L AN EHN, REEEE
2,154\ E Lz —HFHTTO, Lavd — Rk T
EMPBEPORAMELICL TR TREBL AHET
Holzo ESIHEENFFO S THEARICHET AL
OPDOFMANHES PIZENZ LIFFENTH - 72,

7 A1) 71 {EH# O Matthew C. Perry S B AT\ 2 4 4
D EARDTISSIMENT N M L 720 W5 0 Hiid h™
EEEREHERI LR, iMoo il
ThozZ L CHSNTVAEA, ZOELIcikss
E O E TEL7ZT% RELTHRHLREL2 L WH

FHEHMN S -7 EIFIEEALEBENR TV
Vo I Z OREMIREE N — N — FREHIZ Asa Gray
AIBIEH S T Wz BAR & KRR O FE LR O R
ST A7 OIHBEIKEL TiTR 7250
T, 20— HIZ 18544 \CHRH L2 — BB ICF
17 L 72 S. Wells Williams & James Morrow |2 X 1) TH &
FHfEChE LAY L OREI T bR Tw5, £
7z, I H & 1853 47 & 1855 4E 122213 T John Rodgers
BB 20 BRI EE IS ORI 2 EE
B &3 55217 7% o 72B£12, Charles Wright & J.K.
SmalliZ & - THERFIE, NAERHS, BIES, BEK
b, E5I1218554E5 AICTH, 6 HICIZMETD
L DEER EURPAIRESNTND, 2509
LEIIOWTWETANT Y DY T ) v REHIZ
William S. Harvey DI 7212 & - T4  OFEHIFR S
., FO THERDPEDMHEDORKEIHS 2k >720T
H5bo

FHAE (1994 4E) 10-11 H12)1) — 4200 £ F L4
L THiZ R HEIR T 0 B AR KR BEESFEICB W T
Za—IF— 7 HEPREICEF I TV S BREHIORET
TEPREA 101 JTAS1404E R 0 IS —RRICBRABH S 7z,

[ 2. B EAR 2 IS L7223 SR

T/, SELAICIITHTORBREN, RiZzE
FHRNCHfth O COBERBEZRFL, $7221h50
AR REICDE ) —a— 3 — 7 fEECHiZEL, B
TEEHAKS#HIZE LTI o L 2 EB & /i
FHRECBRICP P> TR ZEATEZ EL
TINSDERD ) b, ¥ THfEZ & it Higo
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R 720 CH-E ORI HIG ) SE720v iR fe
Vi

HEEIC BT AEARBIRDRIECD L) B E o0 T
POy, R H RS, BEERIFIE A7k L
HAKZE LR OW LM I D725 % KOBEMIZL > T
EH LD TH B, FIT/MMUEAEICIZERDMH &
BEICHT A7 20 2l L OO —4) % BikFETEW
720 e THFEFHEW IS Z T/N— 73— F K% Farlow
BEASEIT O M EEAR L EHETHAMT 5 L I ED
L) BEOERDI-DIZ, KEIIDEDLERA M F
TREMEPERDEH EREDTHER->TFE 72,
KA, BERIZFMGED 720 THRITIUEMEINTE W
bOTH L5, HARMOZ T AN & digiodid % 1t
B RS B ZERL 2 B A e s BV L 72, $ 72
PP T e LN o) e 1 IR NN T S =
FEITHH LTI, B2 513 hik4 5 L5
LWEL TERETHV,

IR L 72 B R A L HifE (Hakodadi) & FH
(Simoda, Simodah) OFRHESHIZER - 722%, HiffiE 0 %
MUITIFEETE (Hakodadi Bay) F 72 0L (Straits
of Sangar) LFERINZDLDDL WV, KIZINS D
WO % EHHNIGT S CRENL TYPE OIRED S
BEEAR) o

FAEEDE © ¥ X 2 74 (FEfETE), A A (il
WE), &7 FES (HREE), e %, VA U4 (8
BEELE), *a3v/eEx (BHfEE), v~V /0%, 7
y07 /) (B, F¥v /0 (FfEE), XA
Nk, EOAq MY, 1) (REE), VEDI
i (FifEDS) (13 )

THE: FxoF 7Y, 7ITVFH, v3ivFy,
1T A5y, 488, AE2N, 753, 7
ARX, IR, THES, FANEY, SVES, 3
VEZERF, ¥V WNFEY, AVEY, LIHT
'Z, dA=s %, 79 FE (19FE)

INH D) LEEfE, THEDO L Y+ L, FHO
A4 niEZhENIBDEK IS B0,
BEARREUI30TH 2 EB ORI EIL 31, WO
MERERECCIE 32 (FifE 13, FHI19) %8 %, $7-,
BEAR BICHD N 508 & B L 18544 ORI S L Fi
DR AN/ (Morrow f£4) L€ 4 b7
(Williams $R42) O 2887217 C, #hlstzd~T
1855 4F X Wright DSERIE L 72 2 W50, B d3, Th
5DOARIZOVTHIA SN WL D00 ik e | ¢
B<s

(D) AN, Fay ) eE, vV /) ORKIC

JITIHE;

m.l.l"!ll asrrulats, darv,
Harv. Alg. Bustrale Ao 377, wen Fus
and Sappr.
Furin Mo b o B~ sk Unorooney |

[{3. % A77/1) Delesseria serrulata Harvey (holotype)

PEA LICHCER S LTV % "Hakodadi, Japan May, 1854" &
"Delesseria serrulata H ($5ERFAT 22 b, Z 11 Morrow &
Harvey Db DL b b, F7:, HTFDTF~NWVIZIE "TYPE of
Deleseria serrulata Harvey, checked Nov. 1977, H. B. S. Womersly
& E. A Mitchell" & & % (3% B ASEAEHRE)

ETYPE & &L ENLHRHD T RUDWi>Th 5,
Harvey 2*F %t L 72 4 7°1) > @ Trinity College jifiik @ %
1 TER L DA S X A7 7 1) IZHolotype, ¥ 3
JeEERY /) I Isotype £ B,

(2) ROWEHAEA L type DIETE X 7% VW2 Harvey,
1859. Characters of new algae (2B W CHiffi & L Thidill
ENZHDTH L, THHIEV 3L Trinity College (2
FFEHOBEADTI S N TV D5 E) DL > Tiype
LLTOMBAPRELEZERD XX VAT, €Y
¥, ALY, 7ou7)), A% /), ®OA4
MW, 2 (DLEFERE), Fx o F 54, 1T,
17, 480, TIRX, IARA, FF3€5, 3L
EBI7EFNF, A=2%, 7 vFF (ULETHE)

(3) BRI ADKA, FEORENIZ L ) FLLH
DLLELRSDIFROLBY TH D, %, Harvey Dfi
B LI ORI LGNS I it & % 2.
CDawson, 1959. William H. Harvey's report on the

marine algae of the United States North Pacific exploring
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expedition of 1853 - 1856, Pacific Naturalist, Vol. 1, No.
5:140. IBBENTVWEEEFESEANL (Z0OEF
DT LER),

Padina pavonia (p.11,39) L &b Didy IvF
'] Padina arborescens T %,

Fucus babingtonii (p.9,26) £ &N7=bDiZA %
Ishige okamurai & 4 0 O [shige sinicola D 2 # % & ¢,

Ecklonia wrightii (p.10,31) £ &N/=bDIZT T 2
Eisenia bicyclis Té& 5 o

Sargassum siliquastrum var. pyriferum (p. 6,6) & &
N7=bDiZ 3 VE S E F ¥ Sargassum yamamotoi T&H
%o

Sargassum confusum (p.7,8) & 3N/zbDiis~
NNFE Y Sargassum muticum T&H 5 o

Laurencia paniculata (p.16,87) & [F%E & h7-#E4IC
X788 & IRER, GasperIsl. #IREHELTELOHET
h, BEORL 2L Bbh b, L paniculatal 3K HE
P HEEI L, FEEEDERIT Laurencia saitoi (<
FLVV Lobusak B ?) LBbNLY, 2BHE
THLENH S,

(4) AIBEOBERIREMDVELL LD 1HOEK
FIZEBINTWSE, ZTHIIRL (AERET—BfLE L
TEHETIHER RO THS ), REMITITH
8, THORIMIEEXKRE, R EVH D, £/, H
hEE (Fay/eE, 7707/)), KAHARE
(AxXE2Y), 47y, xFV /), BHEE (4
VEZ), BREKRES (L5, ATy, TITTH.
IVAT), BEERER (AFv /) opFHELL:
LBROLNBZERLFELAEKEICSH - THIRFEVESRL
ZoTWwh,

(5) BBk (3) DIFLICdFEEDHEEVHNLCD
PREEIN, BIZIE, 73 Y 7 HHERTIE Wright 3]
#Zn3f (TH2H8, HEK140 (p.11,43) 0 LIk
DIKIZA VT ITVTHbB, 72, Wright N THTH
BLEAVEY (p.8,17) DEKOLE LIZEHAIVIME
TREL, AELAE LAEAYERFRF I AT

B, CNIEIVYREITHbS,

(O EDIZPICERDREL L2 EE L TARL
7% Mo 7= Rytiphloea complanata var. pusilla (p. 13, 67)
¥4 VY & 74 % Symphyocladia latiuscula T, ZAIZZ
® Isotype L HERR S 7z,

AEER L BEERIIIMOEDRA ZETVAIC
PO FLREINBLEGANIEILEALR LN
T, BB LRI TYT, REZFOREDL Z
DECHETEH0D S oL bSh ol TLHFIEHNR
HTHol-DIIINLDIZLAEDBETESICFICA
NEIENTELT(EBOEETH-2LTH
5, BMOREZ - H A HERNZOMES THOMEE
TAPEDERLIFEFOHICS L SN D L ET
bRBE)ICHEERERLA-THAL ) ZeEr
FhiI LArYAR» ANV, REEILIIINDS
OHEHFSTOEEICEFTL TS 2 LE) HHIFS
Mol PICIETRATINLERICHERLAY, HIHE
Lol bOWHAH I EERIHIFLL ) ZEHME
Bbdor, BRI, LI 40EF ERENEFK
BEEZET A LIIHREVS, ZLOANTENID
BIRY LiBEERTBLTRICIES I 2BENLD
FRIVEEFR-TWVWA I LIZEREIL, &5 ITHFRICE]
EWCILIHERERRLTCNBZEZFH T
%,

ZOBIRYBORGISEON, ERTEELANER L
BB L UERMC L 2EMREOETILEL LB
ERTw5, F-5IE L TEEYORE, REN,
S, TOMOEEE ECERBERITVTE. K
8 (TRA 2,000 ) 135%¥FESD (RIEE5% | 040 &R
HEMRTE AT N EEAREES, 0138-22-7447)0

BHICZOBLICEL, CIEEZ BV -BERKRER
BESI/MLSI RS, RESEE, BEME¥ER,
JbiEE R EEF AT HEBESE, HEERLE,
TR KRR ILARAE A, FHEEREEICE C
LB L LT 5,

(T oA EET HENT 4 -29 - 15)
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1078 (1) CERERFERSBRH B THRBRESEGRILLESY Y KUY AW FEI AL, #iE
UFn7RIZE S,

HK % @RNIKE - EERK) BERESHWHOTE - EWHE L BRBEO—# ]

KEFE (AEKF) [exIv0BEMIOonibor? ]

FAE— (BEEYLAZE) [BWROMEE-y=%HL LT]

HEEIE GRIbk%) [BREORA L 21 HHROBIRERE ]

wE B GRRKE) [ERETYTuA FOIE#H]

HE#E MERIKER) IR{DEXZTVHEAR]

HFREER (KRWLAZEEER) [ eROERERY ]
ZERHFOFBRIFEIMNIZAEARBHZHLSHT ) BRELROBESLSHIBRTH L,
VYRIY LD, EEORESVRE SN, MBFEHREBIILTDO28TH 5,

BAYESR, EYSREBAESZS, EYHESRYS, BFFAGHESR, () RAB¥HS, ARREES,
AEEHYFES, BEREES, BRERYS, BFAHES, AANEYES, BAREES, (1) BXEY
#2, BRI RFS, BAANE¥S, HAARES, HASEEEFR, HEAERY¥S, HEENLES, H
FwEFER, BAREBES, () AEBW¥S, BEHYIEES, BERES, BANY P 224, BEMHI
F¥%, BESA¥S, HEEREFS G0ER).

RITHER  ARLFRESEERNLERL, UTOL ) CRE L. R BFEMNEISHITEDTRENH S %,

BRASESESEERA

LEREZSES UTESEV)) TEREREZEBIHIIDLIHE - BHELIREL, B
RESCUELRELVWBARABE2ERTAZ L2 BME LTHEHT 5,

2 ESIIEABRREICEET 220 HE UTEELW)) 2k > THKT 5,

.EENOMBLESGYLOPBRIERGOBHERICL 2, 22 L, BREHABREHA
HEONOMBIZOVTIZZDEEZ EEGDRETEHRT S,

4 BERFEAE LTE—MAOREEHVT, ERGOER* TR - BH L, EERGE*ES
T 5, MERGOBBBRIBESICHETE S,

5. REEAG,S 1 BT oRB ENREEZ D > THRT %,

6. REBEFAGOREZD 2L LEDHEE L > TRILL, BEKED o THRT 2, 1277
L, EERBORECIIBETIZEARD 2B 0BREET 5, BEKIEIEAD S,

1T EEIESREL 1 8B, BARFILLTBVTEE S, THII24ELT 2,

S REREAGRKEOH I LEERE (BH24E) 2 7T4BERHNL, BHOVELIUTE
ZEET%, BERRRZEIC DL PFOMEENFEINAZ EHEE L\,

9. EERKRLEEZBESIHBRERT 5,

10. EB)ICE T ABRIE, HEE, W&, FHEL L L5, HELEEIICED S,

BARZLESRRORN | HE2E%, REOER, BRSEDESRROFEABE (W) KFEEH
JCHEYRER) 25, OREALELESARIEE SN, 2BHRIEADE) TH 5,

EEZRORE BB % BFEDSIEFERROTBEELR, AANEXEREOEHEER, BE
ERFEAROETRBE, AFBHEARROKERFRR, BXPYIEFLRRORBERK, BENY
FAZESRROAINEARD 6 ZHBH Sh iz,

SHRESRINY Lo s X EEHANE  EREORLP R EEEL LT, Bk HICT 5 ERESHSED
bNTze FEETODVWTHERLIHER, SHETHLICVERLSH Y, EEFTFEREE- T, £2LKE
TEEPLETHDI L bhol, #HERE L S —DA 05— 39 FEFIAL, A—bR—V %52 L%
rahiz, (REAEKRE)



#%H Ipn. J. Phycol. (Sorui) 43 : 245-246, November 10, 1995

245

R - BYCEE I B DS R
Hiroyuki Nakahara and Tetsuro Ajisaka : Dr. Isamu Umezaki (1925-1995)

in memoriam.

TCRAR RS R E T A% - R B S R A Y B IR
R A IR RS I e A4 13 2 5 10 H 2 B P B
4FE21 55, /NETTNO ABEFEDOREE CLIHHZED 720
TOFDEFEZHLONE Lz, FBEIIKIEI44E4 718
HARHRARSEDI A 8% (H/NET) THAFhC
%0 F L7zo BBHI204E 4 A AbiEE  E A HAE 5
FRHIAF SN, IIHFEREEED D & TEEBEO S
ZOMFEEFEEINE Lz, BRI234E3 FICKER,
725 | TR R T IS AR B A% & oD %
TKEE R OB T IR S, KIEAE M TR
B—%E L RIOKEMDFOSFEHELINE L1,
B 46 4 FGEIEBN EAZ 12 2 S ik, WEAIS564E4 A
(TR & N7 BRI e BT R 5 S MUK R T Sl e
DEIZIFAESNE Lz, BUHRROMET, HHK
% b O \ZHT AR % 08 | R IRl 64 4E3 H I E R E
ShE L7, EFRERIE, (B MEREHSIL
¥ —CTHMBEM 28O 5N 5655, HED2BIZES
NZMFZEETHIZEE R TBONT LA, FH3E
4 B L Ek s nE LR KA BRSO
FAZITHE S, RE3HICE I ROXEFEEZ X
FTEEIGREEOMTFET L,

FeA X ORI D 2V T, BRIk
PIEEALERVIKED b L TilfpE DIFFE % U550
ONFE L7, Sl B LUARFEI T 2BV ZH
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Phycological

Research

EOMEH - ARICBWTZHMBEE#ANVWES ¥ 2 HBOIRMEEE Heterocapsa circularisquama (XU T 1 =
7 LB, BY¥EEEN

Yol & 0 HriE o M E I Heterocapsa circularisquama % 50l U 720 ASFEIZ A i 20 & 16 H AR 75 T RHBUE

ARl 2 L A & BRI E E b 7 6 Lz Ml N & < MR O Lt & FERRO TRtr 5% 5,
ESTIINERE| fﬁ] CYL /A FZ 1D - TWh, HIZERKMIE THIEO L MERIICALE S 50 $ECHIE Po, cp, 5', 3a,
7".16¢,.58,:5", 2 “Cé;)é ARFEILIZAEMZ1E Heterocapsa illdefina \ZEEBL L TH Y, JFEHBEIL NV TRIZLEA
ERXBDTOR RV, LA LD S, MR OFEL EL 2 4 FOMMEEIC L > TlFEXH &b Z L)
Link ol 7Fﬁ®ﬁ=[llﬂ@,.@» I OER LI 6 KROBMATEL DS, 0 L) 2HBHIZIZIZ=AFD H
Ildefina DHNLEE (TIERSNZ W, S5 I 2T 2 ZNLENORIIATED b DAY Hilldefina D O £ 9 %
YRV, KDY L /A FIERIZIT L A SHIEATHAT 5 2 L1325, Hilldefina D2 WZIEZEDE A
PEIZEE NS, Sy, Ml OHE, L /A4 FOMMEE 123D W TRMEA Heterocapsa J& O HFiFE & 72
DFLH L 720 (060 ALK AL 10 408 8 T H Abififi KR P B 7e %))

Yeon-Shim Keum*, Yoon Sik Oh**, In Kyu Lee* : BBEED#®EH S I ¥ X (VOH I T H) OFELEESE
WE[E E D 71 2 7 ¥ Halopteris filicina (Grateloup) Kuetzing IOEREL BRI X A AETER O 24T o720 H
PREERIEE EAETE S 3-5em, BIRTHOE LTBY, BefGdar oS B0 AT 2 x5 T 5, BK
Hfk% 10C, 15T, 20 Co 12 W1 M,umﬂﬂwwmﬂra%ﬁtt&ga,mtf&m%u%%&ﬁﬁ
FEATW, 15T, 20 C TIREFRZTN L7220 B30T 1S9 A B AR MERES R © — S O MR I 5%
OB THEE T L 720 MEPED KA T & HEVE D /NS F OF G F 1tk B F 13 ik Liﬁ TR L 72
A5, WEHERRME - CIlEEARED Ao, Aifiidfbo 7 0y 7 Hoff L FEICHRB O % 55 2 & 2%
7 57z, (*Department of Biology, Seoul National University, Seoul 151-742 ; ##Department of Biology, Kyeongsang
National University, Chinju 660-701, Korea)

T ER-8 - BEH— . KAEBREEHE Cyclotella orientalis (3£5%4)

REREEEAILED 1 < (Imha) 1T S WAHIER AT BEOBEARD S, Hifll Cyclotella orientalis % Fil L 72,
ARRIZ, TNETNOBEAIEIGE D SBEBMT THRUMICEET 5, BEERECIEICL > TR IT LR
%o AHiE Cyclotella stelligeroid i IZJHT 4 & 4"' Abhb, iUTU\ﬂ"CZ?')Z; C. sterrigera var. stelligera 75 1%, #%
ISR R EFDN S S OITHEN TS 2 2 &, BREFEEROIFMBEREVHEIRTHLZ L, /4, Hn
Eaf35I ETRNENS, KL C sterrigera var. robusta, var. hyalina £ (38 b ICERBREWEPATHI &
T, 72 C glomerata, C. pseudostelligera, C. stelligeroides, C. woltereckii & 1%, X V) KM DO#, L ) MRS+ 4
L, BB EfEo B EARRREA T 5 LI o TSNS, (¥702-701 KSR E R ERRIE BEdbk
PR EIRBEE R FRE, 589 RILHRILTHREF 3T 377-2 5 e R LR L MR )

Derek W. Keats : BEATFET «+ ¥ —O Hydrolothon onkodes & Neogoniolithon \Z¥R4 § 5 EE GIKED
—3¥R%& Lithophyllum cuneatum (¥I3&4 > I EH})

T AT = PEOENAN R v TEIO Wil Lithophyllum cuneatum (GRLHEY > TR} 2 5diR L 720 AHIL}
SN AE T & Y > TR D Hydrolithon onkodes (Heydrich) Penrose et Woelkerling (12 Neogoniolithon sp.)
OFEMRIFRF W 5 BAROEERIHE B S % o SERIE%E, HEXVBOHWRAEZWIED L) ITRZ, —
eleliline UH\TZ) LD ESLANBEN A SR S 5 o HFEOMNLIL R T HE 2 A MR Tt Ze <, R8I

BRI e o B B E LA KB R IS L ) D4 dto T B, EREI OMILIZ ., =BTl
LRy 13“*7"( b AL S B o FCR A IE A [ Bk 1% I’[ DT I IR FIIE D 22 W LA e RS 2R
I H B o WEPED A RIS/ MEIR O S AL O L 12 E U S S-8 Mtk DR RA A A SN, Zh b ik

FHE & LAl O £ & 0 T 2, KL T-ho ’I?lf'i fr AT, FEoMEr SR I BB
ZAHL, ZRICEAREME2S 2 28ER 5N 0, ERENTH 2120 20b 5 TRBREOMILIZA SN T, &

- 37
H




255

FENERBEIHFET 5. (Botany Department, University of Western Cape, Belville, South Africa)

Gwang Hoon Kim*, In Kyu Lee**, Laurence Fritz***: L 7 F > » 5 R/-K[38 7 & Y i % X & Griffithsia pacifica
DIREBEEE

7 %Y A% % (Antithamnion nipponicum Yamada et Inagaki) & Griffithsia pacifica Kylin D #51E#l~ D FITC T
TRNVLILVIFrORKEE, ENOORERAROMAEICB 2 EBENLBEICOEHEL . TOKE, &
BRIV 7 F DB ConA & LCA I EET B, Z0EPDOLDTIERGIAOhEDP o2, Thb
DL 7 F U HRAMROMBEEIEST 5 L5 ConA & LCA ICHRENLWRHIBEARORE» S EL
LLEZOND, MRIEELSAHETSELRBMBBORKIZHEIET NV L7 ConA £72IE LCA 25X 5
&, TNHIRILOIC (FERIEH) BETIMROERIECEE L LTEELL, 0% BEHR4ISH
) EAIIBEMROERICOROND LI Tk ol Th S OB TIIBEESHK T EEHALTELI IV
BRCZVBIT BT, BVEEFAON MRICEELSZBHIIINODOL Y F 225 L, BER
MICHESR O, ZOEPOMBLELTNAZV I F U TRIDE ) AMBRASAE o7, TRED
#F 13 a-D-mannosyl FHEEX b DY VI DT Y I R OBEBEBBICRE L TWAI LERKELTWA,
HETRV LV 7 FE 20 &) ETWEDEMICAR) % FB Tdh % o(*Department of Biology, Kongju National
University, Shingwandong, Kongjushi, Korea, 314-701 ; **Department of Biology, Seoul National University, Kwanakgu,
Seoul, Korea, 151-742 ; ***Northern Arizona University, Biology Department, Flagstaff, AZ 86011-5640, U.S.A.)

EEHIE - PILZER - FHREISA* - BEHIESL* - AFAER* :&&E 70O L 5 (Chlorella vulgaris) D7 T
LEFIETIL KD BHAEBROMR

%kBE 79 L J (Chlorella vulgaris Bhijerink) CK-5 25 BB L Z3 .13 10HET3IEHEO 7L F¥2 v (Fd
I, FdII, FANI) %258 L7 SO3EFICOVTHEILENFEICOVWTRIE LA LD A, Bkt 84, <
TFE2y 7, TIJBHEK, N-7 I/ KEFREL->TBY) —KBEFR 225 FHETH B Z LRSI,
—HEYPICEREET A 7L FX Y VOEBRNEERICOVWTRETAD 7L M VEBEE (7L
F¥ Y~ NADP+ EUEEHE, BEWHEETEEE, EREETER) LOBREZERIFMICHBE LA, FdII & Fd
Mg, "YUy Y IHEOFNRICEAF P 70— ACETLEHEL (fTo7:25, Fdl1id$ oK ZORIEE TR
S4Hh o7z, NiR TiE, FDII Z AVZHEEH (kcayKm) IEVWMETH 5722, SiR T3 kea/Km fE I3 E\E
2R L72e (%271 TEEMP AR 648 TERFAEZEMEMLFMEE, *+105 REMEX K 24-6 BEY
V5B 7Ol S TERRE )

Dieter, G. Miller : 8E >4 I FOBNHBILH W 3N VIBHOBREAFHECSIT30HTO
Ectocarpus fasciculatus Btk D

#B#® >+ I FUE (Ectocarpus) ) _F E. fasciculatus Harvey & E. siliculosus (Dillwyn) Lyngbye |ZiZ~X% 1 > fig
B DGTA DEHEIZBVTGEVD RO, BIFICRFETI2PREICEROAZV. BRFVENZOOYF IF
ODBROKEEREEDO LRV TORENFEHETH > 72705, B2 DHDCTADY A TERT I ENFHLPIT R o072, 5
BIZE-T, INLOEBEIRTRTHE I LITRENL, TRNLORKILT (BTERT) BEEDS A 7>
LS N AEORBEEEL, ZOHFLVENEDEAIIZLY E. fasciculatus DHHEGEOFIESKFE
IBETIIFD THSL 22 % o725 (Faculty of Biology, University of Konstanz, D-78434 Konstanz, Germany)

Hans Qi*, Kristin A. Rorrer*, Zhi D. Jiang**, Gregory L. Rorrer* : #83& Laminaria setchelli (2> 78) »5
DFEXREE AN AFEOENE

IR DBE Laminaria setchellii Silva > 5 FEHA RN L EEO b &L TABTHRRO AV AFOMEEFEL 12,
EROERSTOBBH» ST IRV 71 A7 ROMEE 1.5 % EXREH (pH8) ETBT (£2C) THEELRT
R LCER, SBEZICH VABROMABEE, FTHIRVAHED I 5 30%EBEIH N AR REIZREEL
7B, BAREICIZ3-6% BT HEBBIKRE AV ARBKICEEL, 10mm DT 4 A7 &H72D 3.74 £0.93 mg
(F1 A7 1gdH7:9 0053g) DAV ARMBEATE 57275, PES ¥ty % F v 72 B85 #h 5 C 352 (24 pmol photon
m-2s) (XBTI L& H > 72, (*Department of Chemical Engineering, Oregon State University, Corvallis, Oregon, 97331,
U.S.A.; ** Scripps Institution of Oceanography, La Jolla, California, 92093, U.S.A.)
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Errata for Checklist of Marine Algae of Japan (revised in 1995)

~—3 Page 1T line 2 for iE read

117 L 27 Mueller Miiller

125 KL 6 difformioides difformoides

132 AR 1 Deaspm Deason

133 &R 33 [Rhodochorton hyalosiphoniae] ~ [Rhodochorton hyalosiphoniae]
134 EL 20 subimmersum subimmersa

135 KL 31 [Nemalionaceae (Farlow) De Toni et Levi, 1886] (HlIER delete)
135 AR 3 orientali orientalis

136 AR 9 [Cheilosporum yessonese] [Cheilosporum yessoense]

136 AR 38 (Weber-van Bosse et Foslie) (Weber-van Bosse et Foslie) Foslie
137 EL 47 sonderi sonderi

137 £L 48 spissum spissum

142 EL 16 [lancifolia) [Nemastoma lancifolia]

144 HR 33 (. Agardh) (C. Agardh)

145 EL 25 BIFs&RWECE BublFERnE LS

147 £EL 23 Grodon Gordon

148 AR 27 carnosus carnosum

150 £L 10 glomerata C. Agardh glomerata (C. Agardh) Norris

150 AR 9 ZHETVBHVECE AHbITOBVELSE
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