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New taxa described by H. Kobayasi and his co-workers.
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K. Yabe!, M. Makino? and M. Suzuki? 1996: The influence of ultraviolet irradiation on marine organisms. 1. Growth
inhibition on gametophytes of Laminaria religiosa induced by UV-B irradiation. Jpn. J. Phycol. (S6rui) 44:139-144.

Spores of Laminaria religiosa settled on the glass slides were irradiated with UV light of various qualities, then
incubated at 10°C at 10L : 14D. Wet weight of young sporophytes on a unit area of each glass slide was measured two
months after the UV irradiation. The results obtained showed that the growth of gametophytes was strongly inhibited
by irradiation with UV-B (320-280 nm). The inhibition rates were about 50, 70 and 90% for 0.5,1 and 3 KJm2 of
damaging-UV, respectively. These results indicate that the reproduction of L. religiosa in shallow waters might be
inhibited by sun light since the maximum of the mean value of daily amount of damaging-UV in July 1994 at Sapporo

was reported to be 0.7KJm2.

Key Index Words : Cut-off filters-gametophytes-Laminaria religiosa-sunlamp-UV-B

! Department of Marine Sciences and Technology, School of Engineering, Hokkaido Tokai University, Sapporo, 005

Japan.

2 Division of Material Science, Graduate School of Environmental Earth Science, Hokkaido University, Sapporo, 060

Japan.

WE, you7Ltub—KY (CFC) Hi2Lb K
BEAV VBOWESELR, FNREIHMLO2D
) (Scott et al. 1988, Blumthaler and Ambach 1990), %
DERZNDELEORKELRNBDTE L nbh
% (Sullivan and Teramura 1989, 1992), 4% |2 BU/E B
YBOBBIONTHNLEFOELEIREVE
EbN TV 5 PERESNR (320~280nm: UV-B) I22
WTit, &< ORI T 2 ZETHELATY
%% (Shibata et al. 1991, Takeuchi 1993, Lois 1994, #:H
1993, HEZF 1994, Ros and Tevin 1995), #HICEEFT 5
BED, R CRENBOEB LW FIT LI EHR
SN TV 5 (Sivalingam and Nishizawa 1990, Maegawa et
al. 1993)0 FLHERETIE 2 ¥ 7RO EERAHIRMEM I
» B HS (B 1993), ZDHFOWTHEIGEMMNE
DERERE T HLEVDH 5,

INF Ty TEOET T HENROEEIID
WTOHRBELNR TRV, ZOMBOHEETD
R ICAET T AEEE, TERICIIKBGICERS
bENBTzD, L ICENROEELHEFTHHE
WD D, AFFFETIHILEED BABGRE TEERD
BRLTVWAIEEDRY XY TREE LTEY,
EBAOMEARAE AT 5 RN RBHOZEZFHD
Z&izl7,

HE & HE
INETHREBRE TI19944E 108 226 12 B IHT TR
WL7zFY XY TORAEED OB L £ 2x 105l
ml! DEEFHEEZRABL, 5T HY FPLERAFAF
75210 E BV EZ14S5com DO MY MLICEET
#100ml XX, BATIC—HKBB L. 2O LI ICL



._.
B
(=)

EN
o

w
o

=

Energy (mW m?2nm)

N
@
o

280 300 320 340 360 380 400

Wavelength (nm)

Fig. 1 Spectral properties of UV radiation from a Toshiba FL-20E
sunlamp.
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Fig. 2 Transmittance spectra of the cut-off filters used in the present
study.
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Fig. 3 Spectral distribution of UV light supplied from a sunlamp and
passed through each of cut-off filters.
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Fig. 4 Action spectrum of Damaging-UV (DUV) .

Table I Amount of Damaging-UV (DUV) in the light supplied
from a sunlamp and passed through each filter for 1 hour.

Filter Energy (Jm?)
UV-D25 332.73

UV-28 215.60

UV-30 45.00

UV-32 0.50

UV-34 0.01

UV-36 0.00

2.5 10 24 10 24 hour

D Fluorescent lamp only
Sunlamp + Fluorescent lamp
Dark period

Fig. 5 Program of UV irradiation on the samples.
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Fig. 6 Young sporophyte of Laminaria religiosa on the glass slides two months after UV irradiation for 2.5, 10 and 20h using a sunlamp and cut-

off filters.
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Fig. 7 Effects of period of UV irradiation on the growth of
gametophytes of L. religiosa. A value is the percentage of wet weight
of sporophytes on 10mm? of glass slide irradiated with UV to that of
a control. The replication of experiments is five and each value in the
figure is the average. Standard deviations were less than 20% of each
average.
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Fig. 8 Inhibitory effects of DUV on the growth of gametophytes of
L.religiosa in the irradiation with UV supplied from a sunlamp and
passed through cut-off filters UV-D25, UV-28 and UV-30.
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B L=y r VA F /I X B3R Chaetoceros gracilis
DEEAERR*

BWEZ SR OW - BEMER - BERE?

Lk B AREREBRER (324 HiRBEABRET TAL 1382-12)
HHARETHEEERYL Y ¥ — (415 &HE THT 5-10-1)

Iwase,Y., Taki,T., Tsuneta,K. and Yokohama,Y. 1994: Inhibitory effects of copper and nickel ions on growth of a
planktonic diatom, Chaetoceros gracilis. Jpn. J. Phycol. (Sérui) 44:145-148.

A short-term evaluation method of anti-fouling property was established usingalgal cultures in the laboratories. A
planktonic diatom, Chaetoceros gracilis, was cultured in aqueous solutions with various concentrations of copper and
nickel ions eluted from anti-fouling agents to examine the inhibitory actions. Results showed that an effective dose of

anti-fouling substances can be estimated in a few days in laboratory experiments. The inhibitory effect of copper ion
on the growth of C.gracillis was enhanced in the presense of nickel ion.

Key Index Words: anti-fouling - Chaetoceros gracilis - cupronickel - cuprous oxide - diatom - nickel

"Yoshiyuki Iwase, Tohru Taki and Kazuyoshi Tsuneta, Fundamental Research Laboratory, Dai Nippon Toryo Co.,

Ltd. Shimoishigami,Ohtawara, Tochigi, 324 Japan

2Yasutsugu Yokohama, Simoda Marine Research Center, University of Tsukuba, Shimoda, Shizuoka, 415 Japan
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Fig. 1. Correlation between chlorophyll a content and the absorbance
at 673 nm in the culture of Chaetoceros gracilis.
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Fig. 2. Effects of concentrations of copper ion eluted from cuprous
oxide on the growth of Chaetoceros gracilis.
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Fig. 3. Effects of concentrations of copper and nickel ions eluted
from cupronickel (90/10) on the growth of Chaetoceros gracilis.
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Fig. 4. Effects of concentrations of nickel ion on the growth of
Chaetoceros gracilis.
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Masaki Honda 1996. Development of a mathematical model of production in Ecklonia cava Kjellman community -The
relationship of light and temperature to algal production. Jpn. J. Phycol. (Sérui) 44:149-158.

A mathematical model of algal production was developed as a function of light intensity and water temperature. It
consists of a photosynthetic rate sub model, a respiratory rate sub model, leaf loss, recruitment and mortality rate. The
photosynthetic rate sub model and the respiratory rate sub model were very important units in the production model. In
Ecklonia cava, experimental value of photosynthetic rate agreed with a three-parameter photosynthesis-light response
model from 0 to 333mmol-m%s’'. Experimental value of thermal effect for the photosynthetic and respiratory rates
agreed with the theoretical results from 7 to 28°C. Production in vegetation period (from October 1988 to June 1989)
calculated by this model agreed well with observed data for Ecklonia cava community at field observation site in west
side of Miura Peninsula. Production dynamics of kelp forest (Ecklonia cava community) was analyzed by this model.
The optimum temperature was found depressed when the leaf mass and/or the extinction coefficient was increased.

Key Index Word: Ecklonia cava - light - mathematical model - production - temperature

Masaki Honda: Environmental Science Department, Central Research Institute of Electric Power Industry, 1646,

Abiko, Abiko City, Chiba, 270-11, Japan
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Fig. 1. Schematic view of the Z-scheme. The broken line indicates

the division of photosystem on transition probability in this report.

Fig. 3. The transient states ((PSII-PSI) i) and transition probability
(7, 8, & &, n) of functional units consisting of photosystem I and
photosystem II. (PSII-PSI) 0, photosystem I and photosystem II
are ground states ; (PSII-PSI) 1, photosystem I or photosystem II is
excited state ; (PSII-PSI) 2, photosystem I and photosystem II are
excited states.
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Fig. 5. Photosynthetic rate as function of photon flux density in
pinna of Ecklonia cava. The curve was the non-linear regression
curveto (13) equation.
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equation.
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Fig. 8. Flow chart in calculation of production in Ecklonia cava
community.
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Table 1. Seasonal changes in mean value of the extinction coefficient Table 6. Seasonal changes in the attenuation coefficient (C) at the

(K) with 95% confidence limits of Ecklonia cava community. observation site.

Month Max.  Mean  Min. “Month _C
Oct. 066 055 043

Nov. 075 064 052 Sﬁ‘v %.‘&
Dec. 064 053 042 Dec. 0.14
Jan. 053 042 031 Jan. 0.15
Feb. 042 031 021 Feb. 0.15
Mar. 040 031 022 Mar. 0.19
Apr. 0.37 0.30 0.24 Apr. -
May 035 030 025 May 0.18

June 0.37 0.28 0.20
July 0.38 0.26 0.14

70 T T
Table 2. Seasonal changesin d, ) and 1-d, , . g ol
D ~

Month 4, 1-d,, e > 50 |

Oct. 099 001 g ® !l

Nov. 100  0.00 s %

Dec. 089 0.l g5

Jan. 086 014 T E 20

Feb. 089 0.1 >

Mar. 089 011 s 10

Apr. - - 0 A R A

May 098 002 Oct,88 Dec. Feb,89  Apr.  June
Table 3. Seasonal changesin N, (, /N, (, . Fig.9. Seasonal changes in the daily photon flux density at Yokosuka

Research Laboratory.

Month N, / N,

Nov. 38 / 39 25 . — r

Dec. 47 / 37 :

Jan. 37 / 56 —_

Feb. 19 / 49 L

Mar. 19 / 49 o 20

Apr. 3

May 19 / 49 g

g 15
Table 4. Seasonal changes in individual numbers of Ecklonia cava e
at the observation site.
10 .

Oct.88  Dec. Feb.89  Apr. June

Month  Fronds Recruitment Mortality

Oct. 9 - -
Nov. 9 0 0 Fig. 10. Seasonal changes in the water temperature at the observation
Dec. 9 0 0 site.
Jan. 10 1 0
Feb. 9 0 1 5000
Mar. 9 0 0 5
Apr. 11 2 0 § & 4000 |
May 11 0 0 -§ €
June 11 0 0 & 2 3000 .
o .
g E
Table 5. Timing of data assimilation and the stems mass or stems 5 % 2000
i 2
mass changes by recruitment. Ug) 1000 |
Month Stems Mass Recruitment
(g wetw.-m?) (gwetw.) 0 L L L
Oct.,88  Dec. Feb.,89 Apr. June
Oct. 1063
Nov.
Dec.
Jan. +6.5 Fig. 11. Sum of calculated net production in Ecklonia cava community
::b' 912 in the observation site (14m depth) . @, observed data ; --.... )
A ar +69 when maximum values of K 95% confident limits ;- —— ,when mean
Mpr. ’ values of K 95% confident limits ; .-.~ ,when minimum values of
2y K 95% confident limits.
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Fig. 12. Relationship of leaf arca index (F:m? *m?) , photon flux density on community (I,: tmol - m? + sec”!) and water temperature
(T:C) toproduction (P, :¢C *m? - hr') in Ecklonia cavacommunity.
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Fig. 13. Relations}lip of photon flux density on community (I, :
umol * m? - sec!) and water temperature (T: C) to production

(P,,,:8C - m? - hr') in Ecklonia cava community when leaf area

index (F) was6.
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2NE,,
2= Eo.)“'

........ 28
E =E, .sin(n-i) @8)
‘ N

()
d

ZZT, 0 BREEAR (mol-m?-day'), E, B
#ed BT BHEE (umol -m?-s'), N, BE (sec),
E,: B&AKRE (umol - m? - s)

% BUFTRA RN ES T RERR M CREL
HBENETREEOEE Fg 9IR LA, Tk
HETORFEICIE, 0066 (57 1985) &AWV,

WA DOHEESRE By BIHEOBREM 1B T1988
F£10B8H,5 19895 AT THAIICHI0HMB, 1HIC
1H, #E» 5 BEE TKE InAADNE L EBRHLET
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S | ot liome iR
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B o 04" F=4
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o O
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Fig. 14. Relationship of leaf area index (F:m? - m2) and water
temperature (T: C) toproduction (P,,:gC - m? - hr') inEcklonia
cava community when photon flux density on community (1) was
200umol - m2 - sec’l.
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Norihiro Sato and Mikio Tsuzuki 1996: Measurement of activities of photosystems I and II. Jpn. J. Phycol. (S6rui)

44:159-163.

Methods to measure activities of photosystems I and II in a green alga, Chlamydomonas reinhardtii, are described.
These activities are determined with oxygen electrode through addition of artificial electron donor and/or acceptor to
whole or sonicated cells. Protocol to isolate chlorophyll-protein complexes responsible for these activities is also

shown. PSI complex, PSII core complex, and light-harvesting complex of PSII are separated without chlorophyll
release by PAGE of thylakoid membranes in the presence of dodecyl-B,D-maltoside.

Key Index Words: Chlamydomonas reinhardtii, dodecyl-p, D-maltoside, PAGE, photosystem I, photosystem 1, thylakoid

membranes.
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ZOEYMEL LTORAED, BRIZFREEZFAL:

BFEYFOFEFICE THEI> TWD, BFEEFHNE
1, Fio, BEEBICL 2BEOREELONED S
WIEARERNZHEICL VRDONE, BRIRTIE, 7
FIFEFATO, BEBBELFIALLHMEERIR
U OFESRERNZBANT 50

() BEHHMED DDA b v 7Bl

1. 0.5 M Mes/Tris #2/%# pH 8.1
0.5 M Mes fR1E#i pH 5.4 & 0.5 M Tris #&7 # pH
9.0%RAL, pH8.1IZT %,

. 100mMEILT Y E=T b

3. 3TmMp-XYVUF )V
RELEpNYVF ) ¥ 20mg, HEK5ml,
WEAZTLIERL, BETCHRF. p-V
V¥ v, BEHILICELY , HRAN—F—T#
LAFESE D, ZOK, BETILo LICHR L
V=7 —%+HEL, ZOEEICEENSIK
EREBL, FIT7MATIT)IZ L,

4. 30mM 7Y T T LA T A

5. BUEEG6-Y70n7 VA Y K72/ — VKR
TFTAINEVEEF M) T A200mg,2,6-F 71
U7x=)V4 Y F7x/—) OCP) 3mg, &
BAK10ml, BIEA T EITERL, BET TR
o

6. 2mM A F IV EF T U BHK
AFNEFOFTEINT I DI ETH D,
HEHELZOTHNHRVICERT S L,

7. 100mM 7 21tAH ) 7 4,
1 A& 1 R

8. 3-(34-¥/un TN L1-VAFLILT

(DCMU) 42mg, L% / —)v 1 ml, # 7K 99 ml

(b) M 7

FRa % &L (3000 - g, Smin) TikB&¥, BEHK
(50 mM Tricine pH7.5) & T %, DK, son
74 VBB 60ug -mlt & 2B k) RET B, ZOW
BBEA My 7 LCEBIIEICAV22, 29I FE
FADEE, HIERE T TOBICHIBaSTED & igtEd
BEFLTLEINT, R¥—T—ETHIZALHET
b, 2B, MBaE M FEICE TS L, N
W, EMHENY, EEHNLETORAT—UNEA,
FhifEvnroo 7 1 Vi) ORCFERIEENT
BoTw,, EHELIE, BRLFEEOBVIEMHEBD
MR [(FETAMBEEAE (packed cell volume) T 0.2-0.5
ul-mi OHRTIE] 2 BV CHRIEZERFEEEMELT
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Wb,
(c) Hlize
(c-1) BALHEFR MEHE

ZITHl, KEEFHGHE, p-RXUVF I VBB
B7z) 7LD 7L EBFSHM4EE LTRILSE
ROEETHET 50 28, p- NV VE /) VITEES
BT, EHEAECIIEBEEOTIAVS, Kb
WA T T O®EY TH5, 12 ug Chl - mI! DHIFIE
# , 20 mM Mes/Tris pH 8.1,300uM p- X > V¥ /) > |
2mMBILT Y E=T 4, HHITKOIRICE) BE
RENPORD D, T/, BHEEABTHE72)VT
LAV LR BFEEEL L THY 35461, Ml
EFHoLOBHL, F934 NEZBERSERLE
Bhb, EEFELIE, HEESHIOM* 15mDTS 2
Fv rBLF2—TIZRY, XETHLL, RWT,
V=4 —%— (UR200P, b I —%T) T, 90% LD
MRS ER S ETREL T2, MlarEhT X
3 ERMCFERFEUNES BT, RMEERIEEIE
Kb v=r—5—nii)), LEEF*ANLLE
Db, ZOBEORICEMIE, 12ug Chl - mi! DM
iR, 20 mM Mes/Tris pH 8.1, ImM 7 = V) ¥ 7 1k
AVT A, 2mM BT VB L LT B,

2 7IFETADHFEKRTIE, p- RV VUF />,
Tx) T AR T LR BTFRBEL LIEES, £
H#N#300, 200 pmol O, * (mgChl) ! - hr! BEDE
ERBDH LIS,

(c-2) HALH#R1TENE

X TIRBEFRIEEOHEICBTRED2,6-¥ 2
Oo7xz=Vf > F7x/ =)V (DCIP), X FIE+D
U EENEFNETHRSSE, BTREGE LTHVE
BlEBANTH. CHLOPHIZEZERTE VD
T, MREERT 5. BILFRIEEISBRKICEE Y
—r—5 -0, REEEEH LT LORARTE
o %8B, RIGHBUILLITO®EY TH 5, 24ugChl -
ml! OB L 7 M BB, 20 mM Mes/Tris £ # pH
8.1,21 utMDCIP, 2 mM 7 AINVE VBT b 4,80
UM A F N ¥FA T4, 6 uM DCMU, 0.4 mMKCN, 2
mM (LT Y E=Y 4, EREAFVEFT TSV OF
BRILICHE ) BRI D 5 KD B, 72, BILFRIT
i, BELISTFOREIOE, ABOEFIALYFI
EHEPNDD, YUROBFHFRIERNEESND
L, 2HFOBENIRRENDZLICED (kXS
M), %8B, DCMU & 7 LAY v alk, #Fh®h
KALZEROEN Y S—BIlLBERELXHEEL, &

b7 ¥ E=7 2IIBHET 2,

MV +2e" +2H* —> MVH,

MVH, +0, —> MV+H,0, (MV, A F L ¥+ s )

3) HALZRIMABS L URIER N HERD BB
Wik
HALZRIESRED 70T T4V EF ORI BED
BEWHIL, 79241 FE»SAF R0~ b5
74—, VaBEEBEEQRRLE, RVT72UNVTIF
EXRUkB)E (PAGE) S2FIR L CHBLTEL (B,
de Vitry et al. 1991) ZH 6 DFETHAEI MR X
NER, BEERIIBII2 7=y bRaENHE
B, BEZERICICHEDZRFORE, BEEORHER
HHHER L7 (B, Ikeuchi 1992), Bi—HDHFHEICL
xR, PAGE#X BV F&iciE, ¥V EIcEEOES K
FPRVREETHEL, ThOZRBICHERTE LR
HiHb, TNEFTOPAGETIE, #5314 FEZT
BT AR REEHFF 7 VIminT 2812, U F
YL RNFIUNEBERAF 2 FVT NI FERFERLT
&7, LAL, TRALORMGEHHE, ¥ 7 BEHE
oo T VEEREL, FLRAEOY T
Zy MEDHEEEEL(BET I L VWIREDH 5,
FIT, bR LY) AV FRFELELT, 253
FEFADFFa4 FEZ FFVVB,D-IV PV F
(DodGle,) THHILL, KU T 7 YNT I FEKKE
IR, RMEEROBEAEN I/ OO T 4 Vil
BT, T 72y ML HABRERBELAK
HECHBEIN S L 9 I27% o7 (Sato et al. 1995),

(a) F7 34 FEEDOBHEL wTEL

Y, aBEEARELEAVAETIIFEFR
DFF a4 FEHBREYENT5 (Chua and Bennoun
1975)0 & TOERIEIIEIR (0-4°C) TITHo 11D
Bl e RO L (2,500 g,5min), MAEEILBRSES,
0.3M ¥ 3 #, 25 mM Hepes/KOH pH 7.5,1 mM MgCl, %
EURHERCHERE, B LEHR20mI THRET 5. M
Birv=sr—5— (p5VWR7VVFTLR, #5A
Y —X%) CHBL, BRI E &L (2,000 - g, 10 min)
T B, a7 BRI PV FUTERE
bEEYRE, KBETVSRAFESFAF—%5%E
V), 0.3M ¥ 3#%, 5 mM Hepes/KOH pH 7.5, 10 mM
EDTA * U@l 20m o EH T 5, Zhicky, +F
S5a4 FEORY vy X T %L L, Ca* KEM
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Fig2. 77 I FEFADF 7 34 Fi®D DodGle , /PAGE
125 ug Chl % &5 7 3 4 Nt % DodGle , /PAGE (74 A
W) Ih, EC4FEDOrun T 4 V-5 s BAKRD
NV FERFI,

ATPase ® + 7 v TSN/ BMR 2 Do RNT, s
(50,000 - Db L7 E 1.8 M > 3
5 mM Hepes/KOH pH 7.5, 10 mM EDTA % & e #5fiifi
1I5ml RS 2, COBBIESmIIZ, 1.3M > akl,
5 mM Hepes/KOH pH 7.5, 10 mM EDTA # {5 €51l ifi 2
ml, 0.5M ¥ =4, 5 mM Hepes/KOH pH 7.5 % % {01l
M5 ml ZMEIC R L, 40 (160,000 - g, 1hr) 122
bo CORRE, FTA FIRLIREA, £413M &
05M ¥ afifgISF L5, 7934 FEZEILL, 5
mM Hepes/KOH pH 7.5, 10 mM EDTA % & & #5167 i{i T 4
EICAR L, T % $ T -80°C TIRET 5,

HHEL722 93 FEFADF T aAL Nk, 2
7 A NVOFERED 0.5 mg - ml 2% B LI, 0.5%
DodGle,, 50 mM Tris/HCI pH 7.5, 10 mM NaCl O 5 1ffifi

2. 10min) (2 X

7o

T, 1HH, THELT 5. KWT, REBS % EL
(5500 + g, 5min) TS5, 7534 NEix a7t
4‘ l’“m DodGle, D#EFE, T <,

EBERDRL, WIS X2 L AR
e liﬂ]«rftéﬂ WODT, EEEET S,

ik -

b3
(@ @) e .
PSI  PSll LHCII-A LHCII-
M.W.
(KDa) H
74.4—
49.6—
37.2-
24.8—
12.4-
< ‘ oS R
Figd. 773IFEFADZI 0T T 1)V-¥ 0 EHEEK
7 SDS/PAGE

12.5pg Chl 258 F 7 2 4 FIEO DodGle , /[PAGE (71 A2
FW) Tlabhi-rau 7 4 )V-4 X EBEEDINY F
(Fig.2,1-4) YL, SDS/PAGE (22 V), 7 2=y Ml
a7z, BEARICEFRMICRILENS ¥ 280 (F'
B &, N2 FI20 2 RERRACER AR, BLFESR
AT7HEEWRTHY, FiNv F3.4liJE!LYtTt"}n\llV)LHC
THbILERLTVA,

(b) FFYIV=IV b ¥ FEKKE)

g «Hf'u FOEHTT 1 A7 b5 VIER T TER K
Bz 7id BB, FVICHEEL 27007 1 VI, 064
ug Chl - mm-U F&ET %,

iV 1 2.5% (weight/vol.) 727 U IVT I F,62mM
Tris/HCIpH 6.7,0.01% (weight/vol.) DodGlc,
:5% (weight/vol) 727 VU7 I F,375mM
Tris/HCI pH 8.9, 0.01% (weight/vol.) DodGlc2
P AR : 5 mM Tris, 38 mM 771) &~

'{{j’;’ii/M‘JJ Horve LT Bahkoy 7=y Ml
BOGHE, &> TN LERTHEOEAICE, 71 R

GBSV
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77N (BE Scm, B 0S5cm) ¥, FBEAKICKE
BELTVBEEOSTE, v TV ERBILEET
BHBAEITIE, AT T4V (8.2X13.8X0.8 cm’) 1,
BRKENL, BEUT, BROBEONY FAGES
VO GHET BRICKZ S, T4 RISV, R5TH
VTEE4, 100V, 200VOEBELMT, &ET (-
4°C) TIFH DS, BELRICL 2HEEDOSR, H50
0o 7 VOBERNL LD, KEBHOS VD
BECIEZRILETH S,

Fig2 13, 74 R 7 ¥ VERKBHO SV ETD Y
Uo7 4 NDNY FOSAR 615amD 2 007 4 VD
BILTRLIZSDTH S, EIC4DD/8 FFEBEDHS
N, WIS ORI B EDEATHD, ENVF
O SDS BLAKENZ L 529 71= v MR (Fig3) i,
BEBEOKEWHOP SIS, HBLEIBEEE, Kt
FROaT7THEE, RU2EHOLHCOITHS L %
RLTWw5,

LB, BEEEES VR L OHET B, T8
EhEEL SV EY DL, 20 mM Tris/HCI pH 7.8 ®
BEHRFTEREIF 4 XT 5, KT, &l (20,000g,
30min) IZ2), VR RLESY, LEXBICEE
L» (160,000 g, 12h) ZHiF 5, BoHNiLEE SOmM
Tris/HCI pH 7.5, 10 mM NaCl, 0.5 M A 7 0 — 2 D#&1;
WIZEBH L, -80°C TREFT 5,

DodGlc,/PAGE THEBL L - AL ERBE OB FER
FAL TG DM 2 BT I3 F 75D TV VDS, R
DBBTr7O0 T AN EHEL LI EDLBETE
5591, WhOLERIBELIFREDDOHRRHES L
Tw2 (Satoetal 1995), DodGle,/PAGE i< & 1) Hjf &
NI RAEFREEEIL, 7504 FEOBERRICE
JAREOGREEBEHT AL 5DTIHEERLT
w5,

4) bW

BT, BEEREEOR D XN L HE %
BALIY, BRICELDOANTH BT ZEE, EFH
BHFRWIEZENRTEY, RIEERFEUOAL LT,

HERBEFREROMOIAOHENL S FHEMICHETE
%5, £7:F7 34 FED DodGlc,/PAGE IZ, 711
TANVEERETICRLFEREG L2 FHETELD
T, HEBLVAXVTORCEROEXEHICMBZ L
FHETH 5, HILEREEE, HEHOEBRES M
5120 ETH), BERPKOBREERETELT
HIEMRENTEL, £LT, IO DodGle,/PAGE
&), BERL ARV TORCEROBH R I EHZE
BIDBIASREL o7z, 2B, TITidfENL Ao
oS, a7 4 VEEERVOREERIORES
MBHESDH S, Holmes 5 D3I (Holmes et al. 1989)
BEELLEH),

B

AR, NIOBREEL, BARELOTHREDN D
LTI xR D EIIL TS, ZDBFEHEY T,
BiLx®BLETET,
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BBYATE - A A T TV ORI DA

1996 46 A 1 H £ 1 30 H F T HASMHREHE S 0%
BIRBICE DA AT DV EFM L, 4EOEEED
BRERELCEF Lz, HADHREE IZIZHF I %4
CADLWETEBRICHERINEE S Lo TTH,
ZNETNITER I EDOTHWE LAEDOT, TR
WwizLE$,

B 1. A 7 7 HEERTSERT

L DF ANIFFEE 1, 4 AT TIVHEEEFZERT (N
477 K1) OEYFNFFEZE O Dr. Michael Friedlander
T L7z P13 1994 EDRKICHAZF L TB Y, 0
B =IIB M EE & ) S OB 2 i, F /28
MKFEDOKRFIEREEDS L TH I/ ) Gl L% hf
L F L7z BIEHI DA AT IV TOF T/ )5
FHOFEHEALZ DI L TB Y, OWEETIZ1058F#
DWFFEEH A T/ ) FFEICET 2H 50 5 HTO
AL DTV E L7,

2. TR A 4 T/ 1) SERIERE it

INA T 7 OFFFEHTHEMNNIC 1300m200 < 47 )L X 385
(X2) BMESNTHBY, kgm?DIER HIF TV F T,
FWERDLDICLIN Y EDEERELDF T VIS
3000m? D AREIFGH AT TICHEE S W THB Y, REpE
ETROH-EIAHTLE (K3), FEEENIE, BT 7
') 71 ¥ @ Gracilaria lemaneiformis Bory, ¥ % < A 71 D
G. corneal. Agardh & Z DZEHRZERPR, S 514 A5
VD G. conferta (Schousboe) J. G. Feldmann T& V),
INLIEFEHICL > THREEEICEIHLDT, Th
LD % ) F K HMAGOETERMIIDI A EELZD
ELTWET FFICHIZ L TWEEAD, REF A
DRFRE RNV L BIKEET EIHRFEL TS
L7z MERELTRT7TAYRT A/ VHEEDEE
DERFRDEET, N6 I1Ix L TIERH S
KWL L7274 FET7T LOREEETHRATHT L

[3. F7vIicol bNAEERAF I/ ) &5t

T2o £72, NI FVTIZEoTH T/ ) OBDOFEHA
A BRBIBENRETDHIENDY, TRIEFAYD2H
DR OFEENEZ DO TVE L, Hi LW
HEEOBIRICIZ 70 F 75 A FOFHD B IEDNA
BEFRBICL2H0EEDIRAAOATVET, £
7o, ATV PANC D I R o TV ET A, HA
TR VBRI ) DEEEZITOLL, 4 A
FINVEDT < /) O—FEOEFROIEI7ED 1HD
TwWE L7

NA T 7 OHEFERNFFERT IS - B O ST A
EHLTBY, ZOLTELTA AT ZVILEHO AT )



168

®4. =47y b2 FF) 738

L — N R AR ZE A A5 1) | RIS ORLEZ 1 L
72T A Ty MIZEGERFTEAT A V) £ o PR
RFHTCIE, WOWE - by - AW E 2 EH
#LCHBY, BEMEETIETT V7 b Y OFHEHN
EBELTF—EZ)TT A L—#EZA AT VD
Me—DHRARETD Y, HERPHEIAKRE LTHE
EC, Wi ~OHAD b2 7% 0 ik L WRAENERS
NF L7zo iEld 2 0T b O 7V — A5
shTBh, KEBERFLEShTVWE L, —Hh,
TA Ty bk OFEFEIFEHT Tl 3212 R AR I A )
PORF A DXL TWE L7275, BRI st fi
HOREE L LTz alL 7% EOMMMESE, S5127
JEEHOME L LTT A AT ) iRAeT T
P OEENLVEV) T ETL,
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Obituary ; Dr. Hiromu Kobayasi

(1926 -1996) in memoriam.
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You should be proud!

Your colleagues should be proud!

Japan should be proud!
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Michanek) , J. Feldmann (F. Magne) , P. Kornmann (K.
Liining) , P. S. Dixon (S. Murray) , L. A. Pfiester (K.
Steidinger and D. Fink) , J. Himmerling (S. Berger) , E
G. Pringsheim (G. E. Fogg) . H. A. von Stosch (W.
Wehrmeyer) , H. C. Bold (R. C. Star) , R. W. Hoshaw
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Index to Chromosomes of Japanese Pteridophyta
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Cytology, Genetics and Molecular Biology of Algae.
B.R. Chaudhary and S. B. Agrawal (eds.) , SPB Academic
Publishing bv, Amsterdam, 1996, $145, ISBN90-5103-126-
2

Prominet Phycologists of the 20th Century, David J.
Garbary and Michael J. Wynne (eds) . Published by the
PHYCOLOGICAL SOCIETY OF AMERICA. 360 pp.
1996., ISBN 0-88999-636-9 (AT /i #aE % )

Algal Ecology, An Overview. A. N. Kargupta and E. N.
Siddiqui (eds.) , 440 pages, line illus, figs. , 1996, Country
of Publication : India 33 X % 535> F

Silicoflagellates (Dictyochophyceae). T. V. Desikachary
and P. Prema, Series : BIBLIOTHECA PHYCOLOGICA,
100, 298 pages, 83 plates. Gebriider Borntraeger, Germany ,
1996
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1996 £ 12 A 2-5 H : 1st International Workshop on the
Cultivation & Biotechnology of Marine Algae : AN
ALTERNATIVE FOR SUSTAINABLE DEVELOPMENT
IN VENEZUELA, LATINAMERICA AND THE
CARIBBEAN CUMANA, VENEZUELA. ji#%7% : Raul
E. Rincones L., Cultivos y Biotecnologia Marina
BIOTECMAR, P.O. Box 267, Cumana 6101-A Sucre
VENEZUELA, Phone : local (093) 51.54.85Fax : (093)
51.64.77 international +58 93 51.64.77, e-mail
rrincone@cumana.sucre.udo.edu.ve

1997 F£1 A 2-5 A : KEREFRLBRES
Ecotoxicology. Size and shape, Photosynthesis and light
tyarEFE

http : //www.dundee.ac.uk/"amjohnst/phyco.htm

1997 £1 B 22-24 H : ASPAB : Australasian Society
for Phycology and Aquatic Botany, 13th Annual
Conference, CSIRO Marine Laboratories, Hobart,
Tasmania, Australia

Malcolm Brown, Senior Research Scientist, CSIRO Division
of Fisheries, GPO Box 1538, Hobart, Tasmania 7001,
Australia, tel : +61 362 325222 (switchboard) , +61 362
325308 (direct) , fax:+61 362 325000, e-mail :
Malcolm.Brown@ml.csiro.au

1997 F1B25 B : >R L [FREDZ MR
WEN—INY L, THSH—4&], ks
BISCHEE R v O X AN LSS (RS 12 ENH D)

1997 £3 B 23 A -24 H: 7 ¥ 7 IS O MEMM R % v

NT=7ICBT 3 Y 2RI L—IHAIRIEDEIREE
WME, B, ZHME, REIBRURHKERE—
Symposium on Asian Network on Microbial Researches-
Physiological Potency, Toxicology, Diversity, Systematics
and Culture collection of Microalgae -, ¥/ {5, Jhkli
2 CETlNFIN6-2 N BREEFEIT A (R 12 F
M b )

1997 £ 3 A 26-28 A : AAREFSHE 21 BASR, LE
K, Hikde | PEFILE, Tel. 0824-24-7452, Fax : 0824-
24-7452, e-mail : tnakano@alpha01.sci.hiroshima-u.ac.jp (4%
FICHEANDD)

1997 £ 3 A 29-31 HESE EEFZ HENT -V 3y
7, AE RS PSR REECE e v 4 —, (KBS
FHNHY)

h I A

TN AR

1997 &£ 5 B 21-23 B : 7th East Coast Protistology
Conference, University of Rhode Island, USA #3455
Dr. Linda Hufnagel, tel : +1 401 874 5918, email :
aunl03@uriacc.uri.edu

1997 & 6 A 9-13 H : Applications of Micropaleontology

in Environmental Sciences :
The Porter Super-Center for Ecological and Environmental

Ist International Conference

Studies and Institute for Nature Conservation Research Tel
JLHESE < Prof. Valentina
Yanko, Conference Secretariat, Institute for Nature

Aviv University, Tel Aviv, Israel.

Conservation Research, Tel Aviv University, Ramat Aviv
Tel Aviv, Israel 69978, fax : 972 3 640 7304

1997 F 6 A 25-29 B : 3 8 A REERSH VI
International Conference on Harmful Algae, Vigo, Spain
Beatriz Reguera. Conference Coordinator. VIII International
Conference on Harmful Algae, Instituto Espanol de
Oceanografa, Aptdo 1552. 36280 Vigo. Spain.

1997 £F5 R 7-10H 1 2B7 o7 —INY T4 v <
Y1447 o./0 /—uaiibct()%ﬁiilﬁll S I A
T4y ITINVHIVNA AT /0T —55, The
Second Asia-Pacific Marine Biotechnology
(APMBC'97) / The Third Asia-Pacific Conference on
Algal Biotechnology (APCAB'97) , Phuket, Thailand.
Q2FIZHEN)

1997 £ 7 B 21 - 25 A : 10th International Congress
of Protozoology (ICOP-10)

University of Sydney, Australia. Professor D.J. Patterson,
School of Biological Sciences, Zoology A08, University of
Sydney, Sydney, NSW 2006, Australia. tel : (61) 23512438,

fax : (61) 23514119, email : paddy@extro.ucc.su.oz.au

1997 £8 B 10-16 H : % 6 BEREESH  6th
International Phycological Congress Leiden, The
Netherlands (43 % 1 %)

1997 £9 B 22-29 A : International Marine
Biotechnology Conference, Sorrento, Paestum, Capo
Rizzuto, Otranto, Pugnochiuso - Italy.

Topics : 1. Marine Organisms as Biological Models in Marine
Biotechnology, 2. Natural and Cultural Marine Resources in
Marine Biotechnology, 3. Marine Biotechnologic
Interactions, 4. Social-Economic and Regulatory Aspects of
Marine Biotechnology. ###%%G | IMBC '97, Attn. Ms.
Dpmatella Capone, Stazione Zoologica 'Anton Dohrn', Villa
Comunale 1-80121 Naples, Italy, Tel. +39 - (0) 81-5833215,
Fax. +39 - (0) 81-7641355, e-mail imbc@alpha.szn.it
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Symposium on Asian Network on Microbial Researches
- Physiological Potency, Toxicology, Diversity, Systematics and Culture

collection of Microalgae -
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o 2 B B BERE R ORI ZEANTR R ICAT TV B A, 44, Yy A R—), PEOHEEIZLD .,
M oFERE., FAMEEYE, HM. 2. RESERORERFICHT 2 v R 42T 5.
2. BBF 11997463 A 23 H (H), 24H (A)
34BN SRR T ERT 3-30-23 2 LA 7 hili (SIS
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6. YL RT Y LS L BIE MR, BREAT 4000, =7 AH— a4 110,000
BINALL IR, K4, (1, Wik FAXES, email 7 FLAZRAD L, TRlsEH LIAATT
S, BEARPIZ AN —Y a3 v BIFHLEIZFOE R LTS v, BE O HEIREH,
HgEnLET.
P A R O ET/NER I 16-2 [T BREINI ST AN
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Phycological

RIGE 4452, 3 SREMRIAMEE

Research

Thierry Chopin® + Carolyn J. Bird™ - Colleen A. Murphy™ * Jane A.Osborne™ + Moshin U. Patwary™™ + Jean-
Yves Floc'h™" : At AF&#4L%& Chondruscrispus (¥ /U B) 128 3 MDD FEE

AR FEDM IS A S NS RENHE L { 7% 5 Chondrus crispus Stackhouse @ 7% > 7V %, %4k DNA @
HIRRBEZEWT A /88 — 2 ICE o THEE L2z B L 2Ny FXy =02, 20754 TRFABETH Y, JrEEE
L TH W72 HA® Chondrus ocellatus Holmes f. ocellatus & (57 5 & L 2SR S N7z, SR IREERZ RS C
crispus DEIZMICEDOREZER L T2 9% M5 72012, % rRNA 4 X1 » O internal transcribed spacers
(ITS1,1TS2) & ZDMIZHAET A 5.8SrRNA #AZF DIFIEAY] & #HT L 72 Chondrus Tl 2 D& b+ 72 ITS
FEIUE LY H < (C. crispus 1& 719-731bp, C. ocellatus f. ocellatus 1% 724bp), 5.8S rDNA (152bp) |3 &
CTRILENIE o720 TIA 2 A2 ML ITSHIITIE, C crispus® 7% A4 713 0-18 3% > T 7298 (0-
2.18%), HMBIERERLHILAY 54 L DM A SN >720 L2 L C crispus & C. ocellatus f. ocellatus Tl
ITS FHIRD 41-54 F A } (6.22-7.56%) TEELTBHEY, HEFOMEMLMIMEITR SN,

(“Centre for Coastal Studies and Aquaculture, Department of Biology,University of New Brunswick, Saint John, NB,
Canada, E2L 4L5, ““Institutefor Marine Biosciences, National Research Council of Canada, Halifax, NS,Canada,
B3H 3Z1, ""Department of Biology, Dalhousie University, Halifax,NS, Canada, B3H 4J1, """ "Laboratory of Marine
Algal Ecophysiology andBiochemistry, University of Western Brittany, 29285 Brest Cedex, France)

Atoine D. R. N'Yeurt™ - Diane S. Littler” « Mark M.Littler”™ : mA#I(C$ 7 3 ERSHE Avrainvillea rotumensis
sp. nov. (#&PINZEH)

Avrainvillea DD FRFEEE D B Rotuma (Fiji) 75 A D% > 72, Hofea Passage (/5 D JE 1 O HEHEDE A
WA DILO—2T, Avrainvillea rotumensis sp. nov. & Z OO HE N HIHOKEE 1.5-3.0m IZEFT 5. A
rotumensis |2 & 5 15 FROFIE Z DBOFHEH T, THICL > TRBICBW GREP D EREICFRETE S, J§
B3 (AR THEZE 79em) EFLCELC B-4mm), FL (&S 6em BT) K (HE 1.5-2.0cm) I
[ 70> TR 2 { %2 %, ("Marine Studies Programme, The University of the South Pacific, PO Box 1168, Suva,
Fiji, ““Department of Botany, National Museum of Natural History, Smithsonian Institution, Washington, DC 20560,
USA)

NB—3,: BAEEBEAVYERX (AVYE/VUE) OWELEER

JLHAE # ¥ E % [Scytosiphon canaliculatus (Setchell et Gardner) comb. nov.] 22V TRtk L, HEEIZL
BEE SO 2T > 720 AMEORBEAIEHEOMAIRT, K& 7Tmm, ES40ecmEF T4 Y, HAPRCT
Mg, KFEIELVEREEE2RL, BFBICT AT YA ME) AEOEFEIE, BT 5REEKE
HTE2 O 5RO TFHRICE 5Bttt Tch o720 41V H T F% NF (Hapterophycus canaliculatus
Setchell et Gardner, B#EA YV #7 TF) WABORTETHL I LDREN, AV HTITEFFEZAYES
& (Scytosiphon) 2% L7z, WAMBIZ T, BFEZ O ZEREAREECHAEIEELL, ET7EZOT
T RIEKO#Eb ) LA ICHRES N, BT TR, Br8EI3 15 CER&HE TR S, BT#ERTIES-
15 CICBWVTERBMAICEE L2, SBEEED,S, BREBFOFHNAHBIITERE L HRICHB SN T2 E 1
FEMR IR L T b & 2 72, (060 AL ALK AL 104098 T H AL s A% K e B A 78 BHE W R H 1)

Den Rodriquez Vagas - Ligia Collado-Vides : 7> 7% B ({IgT > 7 ¥ B) (L& 3TEHBH DR REMK
EFI  ERBXORER

FyUHBEANFRBIZR SN D Tl SHOBEE 2 BENELIEERFROBENIL 2 DEEILNS,
F) O KRR E A Y IRFEIREPOIRE LT » 78 4 8 (Gelidium lingulatum, G. chilense,
G. rex, G. sclerophyllum) (22T ko 1) AEMK, 2) HEEWH O 5L, 3) HiRE, 4) THEREE:, 5) TH
R EMEAEED) AL EEBE LTA D08 =V IZH TN TELZ INLDETIVIERIZAES
N5 THEE ORI BT BIBREMGETIC K WIS 2 b O L% 2 5115, (Laboratory of Phycology, Faculty of
Sciences, MexicoNational University, A.P. 70-620, Coyoacdn D.F. México)
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ETHEE CSEAMET I TFYZUXE (UE, /N UR) OBXEREHFRIVETVYZUXR
Neomartensia M EB#,

BAENTY=LXBOMEE LTT Y =% Martensia fragilis, 3 F I 7 Y=Y ¥ (¥i#) M. australis DERE
PHLEARE, 202 BIIRBFEF—EOoEEL, BRBOMBESFEMKOKE STEFILTWE, 7Y
X OHERBIGAOEREO LICEHICBEEN, 3+ 37V =2 3 TRHEREHE , @REA—Mm 72
FESND, ZHICHL, TYF 7YX EBAERKIC22ERTEL Db, RREBOMBEISPTIIKET
FEICH D EABICR Y, FRAICEFILTVS, ZThH0EH» S TV ¥ 7Y =¥ F123F L T Neomartensia
EWSHLWERIREL, N. flabelliformis DA E&hE 21T o720 (*060 ALIRHT ALK L 10 576 8 T H duifg#E
KEEAEEEERER AR FER, 062 ALRTEFXFER 3 47T H HLIRKF)

D {E° - FHKEMER"” - Sammy Boussiba™ + Zvi Cohen™ + Avigad Vonshak™ + Amos Richmond™ :
Parietochloris incisa comb. nov. (Trebouxiophyceae, Chlorophyta)

BB LD LT E D L5 S |, Ml MRk EE Myrmecia incisa Reisigl % 58 L 720 REMBLEETLE
FHEMECTHEL, XOMAEFLON, REREMFEBE TR ZVESATVWLEEL /A Fi¥dY), ZhER
DIELFYTURIBPEL, PELTWE, KL/ A4 FOREMERLDNF T34 FHPETICEAT 5, EET
DEBOWELLIIRESEY ICERFILTVE, ChHEDER, YL/ A FEbOZ L bAREL Myrmecia
B2 oBA L, WELIOHEF % & Trebouxiophyceae, Parietochloris BIZHHT 5T L &#RFEL 10

(*930 EIUTHAETE 3190 E LK% KB FIHEWESE, *"The Jacob Blaustein Institutefor Desert Research, Ben-
Gurion University of the Negev, Sede Boker Campus84993 Israel)

UIf Karsten' - Anika S. Mostaert™ * Robert J.King" « #& %™ - & BB . BAxDO~v> /70— JHICE
BTV 3BEBREOREERHRAFICOVWT

BAOMEAER REE -WREN~Y V70— THWIIRE T 2 EE L WA L /2, KLIE Bostrychia, Caloglossa,
Catenella DB £ $8E Dictyotopsis propagulifera Troll (3~ » 70— 7THIC BT AREBRHNLBELELONT
W3, INLDBEICBVTRSFEORKEHTHE YNV E =NV - ANV b= -7y = =70
FY FOSMmERR, BEERGRFELTOINS DAL %EEE, Bostrychia pinnata J. Tanaka et
Chihara DHIEA YV E b=V - AV Y b= ViEEB L UD. propagulifera® < v = } — VERIIBIT HIRIRE
SREAETDIIELICEoTEMLA, MEL DERBENSLSBIZONTRY A —VEF LR L,
(*School of BiologicalScience, University of New South Wales, Sydney, NSW 2052, Australia, ** 305 2 { i£Tfi/h
)l 16-2 EILBRIERFFERT, **"656-24 AR TG R 2746 ME KFAN BB EEFM AL > ¥ —, 990
W TH/NENIET 1-4-12 IWEKFBZREWER

fR#EZ" - |REHF ™ - Mireille Chinain™ « BHEE=ER* : EHHEEE Gambierdiscus toxicus (R¥ETEEM)
DEEEFBICE>TOEETERENRE

T H T 7B EEEEE Gambierdiscus toxicus i ¥ ¢ F BOMBRER I BV Tid, F I Janiasp. L HHELHE
b o TEF LTS, EhLASIID Amphiroa sp. ¥ Halimeda opumntia L% b R\V728h s, TOK
G. toxicusiIHEEDAF R L TINOBERICEEL TV, BEREBEERZICH AR, L2 BT S &,
G. toxicus I TBEEDPOHNTHBEDOBOMEEKXK LIED 2, & ZADHKEHEET 5 LiEXRE LD, [TEOY
IR ET 5. 1% L7z G. toxicus \$BASEMT T3 Z DKL Jania sp. H NITHELIR D o 21%, HEH
THEKEHED . T OBEXIIN IS Amphiroa sp. % Halimeda opumntia DN H 2IHEIZ DT 575,
fEE & % o Tz o 7 Dictyota dichotoma, Turbinaria ornata, Sargassum sp., Laurenciasp. %z £ CTIZZ &
ol TNHDZ LI, HELETO G. toxicus DEFIIEETIRBERBEOL ) ICEIEE L TAEFBLTY
2DTIR%L, BERBEOROMEHERL, BORAFIC L2 HE 225610, MrEEICEMT
BELEBICHEICEINHEL, ZIh0MELTLEDLT, BEEEHEFLTVWAIEERLTWA, ZL
CRHEFDBEXRETREL TH2HBEALBFELRBRER > TG. toxicus BABERHER I TVWE L) TH D,
(*606 M AERRILBIESHT FEIKZERER, *'516-01 ZEIREXIMA RO HEEH REHER,

***InstituteTerritorial de Recherches Médicales Louis Maladé, Papeete, Tahiti, French Polynesia)
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44535

NHESE - RIUEZ" - IWOBE" - KK Gyrodinium instriatum GBY¥EEEM) OREEICH T IEEER
78— Y Ei3EV % IV C Gyrodinium instriatum Freudenthal et Lee D E{GER # W78 L 72, BUE TR IE Se340
MaHEEZMI0HTALN, MEMTFEEVOMBEFIEY EhED L) HEMER)EL 2R, &4l TES
FERB L2 HEEBEOBEAST 2 1/ SAY — LRy P CHEEL TH L WESERICEB L, 2080%1L
EEBRE L7, TORE, BEROBRT LIBATIRBHEAICKEL o EDOWIZIIHREL, b L oSEMBIC
o7 COE) AR TRMOL  DWMEHETHONT VWD L) %, HEETFHEEEY X MY 2:8E
BEBEEN Lotz — 7, Fl—OEREPTIYAFOBK D ASNDS, YA MEIFE - HBEABTHA XD
KREVEI VA MIB2SERENLZ EH o7z, 72, Hiv A MBI 2ADHBELH 2D OPED LN
722Ens, BETFHETHAZEIREBEN:, SNSDOFEELS, ATV VA ME2IBKT 57201214,
HETLMBOFELR EFEOLEUPLETH LI ENTHEME L TEZONZ VA MNDREFRIVAINZE
REALEE L -3 IR S, ZOMME LR VWEAORFREIELIETTAIEFHL2E R 57,
(*739-04 |5 B EARAGBR K EF IT AL F 2-17-5 M VE HE XA BERFZE AT, **516-01 = IR S A0 pg 20T iy i 422-1 &
GERTZERT (BIAE 812 fa& M T sRIX FEM JUIN K52 S 5EE0) )

EHEE - =ZEHEXRT  ANEEETINZY KU (F¥R) Sorellocolax stellaris ($13%&, 3/ /N7 )&
C2WnT

ST, 20A» 55 L, MO CTHHET 2 HEEMRE/HS, Mo chrE58:r e 5, 70
OV TNE R & O &SRR & — ORI S % % Polyneura Td % o K T2 FRMICAH N 2 5
MEL MR T3EIZNERE OMBL A SR S N5 7 EOR# % fE7E L, Phycodrys- BEO HAMOFHEHTE L
L T Sorellocolax stellaris D% i CRL#k 17 - 720 (7060 ALIEHTALIX AL 10 478 8 T H JbiiE K RS
WFZE R AR, 062 ALIRTT & FIX PG 3 427 T H AL KE)

Gerald T. Kraft’ » Michael J. Wynne™ : Struvea Sonder & Phyllodictyon J. E.Gray (#%8Fi># 74+ 8) O24E

B TEARDTHIKO KL Struvea plumosa Sonder (I ARIED ¥ 4 THETH 1), w5 HIMAB S I L > TEHM
Bt 5 o 7B R RL A 2L A5 5L, i@ 2 IS o B O MU AR S B FI 0 12 IZ R U4 A X O I
[ IZ 2T 545, BRI IE BB SR S Nk v, SRS ALG — o282 4L, Thzii)EL %
BHGHL TV EHICER LI T2 ESIGE L ABSERMBEARET ) o SHISHNIARE THE
B 554 % 3 AP IE B Z 5 { S. elegans Boergesen 7217 T % o MMOFIL 5 FIIMB S HE R T WD 5
L <, FERGRIICABINOMaEEOMEASR Z D, FEEL A U TS BB L2203 b, NEMIEs 2
FEEISRID, ZHEAREORTH RO IAFEICOA % S. anastomosans (Harv.) Picc. et Grunov ex Picc.
THEHIZA LN DS, JL4E Phyllodictyon pulcherrimum % % & |2, Phyllodictyon J. E. Gray %% Struvea D4 &%
ZHNTWD A, GEIR LT R 7% 2 4 7 B R %47 ) Struvealf &L GHETHIFTEIEDLRE TH %,
o TZ D2 BTSRRI ) L LA ERNERT b0 L Bbhbsds, I FIFEE
PN L - E BT 2 VA VT HPMBRHKEIC R D L WO ST OZEICHED &, Struvea &
Phyllodictyon (&> 7 74 H 2% & %, (*School of Botany, University ofMelbourne, Parkville, Victoria 3052,
Australia, “Department of Biology andHerbarium, University of Michigan, Ann Arbor, Michigan 48109, USA)

EOE# : Haramonas dimorpha (5 7 « R&#), # =X S UTDOY 70— ThoHRESNIBES 7«
REOHBHEICDOVNT

F—2A 5 TAHEBICAES % Daintree) | IFRICIITER R~ ¥ 70— THDIED 5 o Z OW A 5 FHED
T 74 FEEE R L 72 KGRI O RE & I IZHRIBEOREHO — 20 % b0, kOB EIIZED
N5 <, 1020 DOIEFEE S D, FIEBRBREDLIICHEWICE R )G LW HBERT 5, LOET
SN T WA W 2 S R ICR S Wz, Z OREIZERA LIFIEN, 1 OBEE Zh =T
LML DNERY I U H S LS 5 IZEDOREIIMMERIEE 2 EAZEHONY 7 VIZL > THZ
NTVE, ZOHERIGHERRLPREEED T Y a2 — VERRLZ > TWAE, INS D= — 7 e b A FEIX
HBHAEE LTS OWZYUTH S & OFi %1, Haramonas dimorpha Horiguchi gen. et sp. nov. &9 fE%
ZARE L 72. (060 ALMETHALEK AL 10 474 8 T H db il K& KA be Bl 78 B AR W AL 5 0
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il BT €T -H#HLE B 18SIDNA EREFICE S CMREE R KREBEEFEORME
MR R R IREEERETHLFyFUILTH (sensuBttl) X LIELITRENLREETHL T 7V BHE
L (REFD)GEREOPHNEFEETHHEEIOLNTVA KA FY TV IS5HORMERET 570,
FoF)rsH3EPEURBESBIIOVTHI— N 722y PRV — L4 RNAEETF (18SrDNA)
DEEET ERE L, RHEMEITEITo %2, 18SIDNA IC & % R#EMENTIZ, Oltmannsiellopsis viridis (Hargraves
et Steele) Chihara et Inouye 257 F ¥R/ b LR ¥ ¥ 7 HMB/FEMD O 2 2 RHBO 2 THHICHMEL
EYMTHY, MOGEEEL ZTFELBRILVWI L E2RME L HE SN TS RE DM EOHFEIX
COBREFELEV, Lo THAIZIDREIH L TH H Oltmannsiellopsidales % i . L 7z, 18SIDNA D%
A8 T3 Hafniomonas & Polytomella \$BEEHE ) OEE/NMEE O Z & THEOIT S b R HHE (CW 7LV —
7) B ENT, BEHRMEICE T2 HBEORMIZEORHEBOP CMEIRI o -2 LM RBE S iz,
DEDRERIEINyF Y IS5H sensu Btl NERMBETH L LE2RL T 5, E 7245 E DN Planophila
terrestris Groover et Hofstetter (4 — kX)L 5 4+ AH) B & U Chaetophora incrassata (Hudson) Hazen (7 — b
745 8) BEREFNEEROPICBWTHE LR RMHMEBICH S Z L E2RE L, ("305 RIFE -2 (MR
F&1-1-1 g KRS £PEER, 30 BINERSE TR 3190 BEIIKF HEFMBEWELZ)

BEHKLT - R - /NI| X:8EF7AI KO (Spirogyra, 33 KOB) RiRMAROREE: SinMiaE
IZ& 5 h 3 Mg

HET 4 I FO (Spirogyra verruculosa Jao) DMSHEMOMBL T3, BEERRE L ) FCHREICSHD
B SHESERET A L), EFERBBEBICIVHEO M Lok, ThLEHEE, £4KEH 7TomTH
Y, BEEBICH > TEVICFTIRENLTEY, B, PRED200REBHEL TS L) IKBHBSR
1o SN O MMIBMED AAT /S —ViE, U—F I v 7704 T VTl LRI O RBEERMEICADR
BU—FIVOEXDOHHNY - E—K L. SROBED, S, LR EICA S N 25
TOFUHBETH DML RE NS, (943 LBH LR 1 i EREFRFEBRRED)

RS - BEB I REBEE AR THY (FAYFEETA VBT YR ORAXTERS

v AKRS 7 A4 (FHHR) Chloropelta caespitosa Tanner 75, HAEAN THH TRFRIBETROTONA, &
NEHEDA L 5 TERTFREBRETOND TORETH 2/ BHELZAERICE T 2 WHAREIFED
FRME B LA M4 FE (FNIC2HE) BETFICIIEREETH Y, AUHEBIBRE SN D>
Too REDHERILEE L A FEIX R ¥ ~ 7 44 Ulva conglobata Kjellman & FEFIZ L {PATWB 25, L AKRKY U7
*H gk (EE - 2cm) RS 7 AVEE (B 1-4cm) L) SAETHY, HEIEBRE EHWZER
(Z97%R) THHZ LD HRFITE B, ("852 RIGT AT 1 -14 RIGKF KEFHMERBEEMNAE, 7812
FEETESXEAR 7 — 7 8BS KEKRER)

::%ubﬁ 1997E1H1E;U$ BBRER iﬂéﬁﬁ%d‘o;v |
nlﬂli ’E%@?ﬁﬁ?&ﬁ"“ﬁh&”i‘ﬁ'o ; -

e $%3§}% SBIEYERE (A2, EFEELE)
T 184 BEER/ N EH T E AL 4-1-1 T 690 BARILAATLHIVE)IIEHT 1060
RREZRFEYFBEN BRAZEFEFREWENRE
BAZERER KEER

Phycological Research #f55c M5 [%%E] #is%k ,
T 657 U TR 5 BT 1-1 T 060 L EALIT LKL 10478 T H
W)zjt:f—m@mﬁﬁ?kﬁﬁf%-h vy—  LEEAFEIHABENHEER
JUFgEE : :

] {#ﬁ@
TEL 078-803-0552 FAX: 078-803-0488 WORE

e-mail kawm@gmdm‘a smtec kobe-u.ac.jp TEL 011-706- 2745", FAX 011-746-1512,
(ORI hETEBY TF) e-mail horig@s1.hines.hokudai.ac.jp
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1. BEEEFERBECOVT

COHIREDORETHELAEDNE Lo, im0k
H (RAaWEs) BB LERT Lo THwD THREY
72LET. EFER (BN LW BEOHEK
DERHITI*E 2 5 & 252 AEBHEEYEEORE
PRHT AEHIETVADO TR AV LWV I ESH
B0, KIFCTEBEEN:, 7275, EBICHREL 2L
HAHREBRN L 7O R —FUPLETHLDOTHE
WEBT—F 2T N—=Th 2o TEDHIN %
R 2 ULEFDH L ORI RSN T—F T
TN —=TOHIZDOVTIEEREZ P BN ISHE L
TWK SR o2,

2.EEFERIIONT

19974 1 A1 H~1998 4 12 A 31 HE{EM &5
LRMER - FEBOREENRLTA20H,58 A
27 HOMMB I bz, 8 H30HIZ, ARKE=
EHHSE, PRHELHROV. R0 &LikE KT
M AREICBWTHENFBI b, 20
BUTOXIICEEVWLZLELZOTBHLE W

LET,
[&R®%] BIMRAT (L%8) - = CRe)
[3Fak HaE2%)

JeHEE X (2) TWHHEE - BHEER (ME) -
WO ()

ALK (1) A%EE— (4%) - AFER k)
MEHX (3) HE B-HE OR-EL F (H
) -5 M= k)
HEX (2) HEM -
F k)

hEHLIX (3) EEE - AT - EEEE (Y
) - B E (KRR

X (2) EARTEA - N (M) PR
Z (ki)

thE - EHEK (2)
KEFER (KR)
UM (2) BEEHET - JICSE (48) - HHE
(R

BRREASE (H438) - iU

B - PR (L5%F) -

3. RFMEEREDLEBEOXME [BRERE] O
EBXEDHEICONT

Baia & ) BRICOWTERY S — AT 2
AL DEFEDD o 1z, MY F TOHREDIEF I

Poltzd, SHREEF—LZHEL, FHEYF
MEATTAREHI LI HELZRY, B8 %
L7z, A MH T —AThHY, LI dEED
RohTWwildIl LD k) e FEERo72%, 4
BIXZDL ) LHEIHR TON—MED BLETDH
59,

4. REIRER - REZBREHICOWT
[Phycological Research| OJfFE RS L O° [
] OXMMREZ R EORDPSHREZBSNBIIED
WTBI b, AR - Bak - #Hiak - B
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