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#34 Jpn. J. Phycol. (Sérui) 49: 117 - 123, July 10, 2001

FHAYTOHRERRTEENEEEL2KPORIREIZOWT

WHEFEZ - HARRE? - FHINM - R 12 - IUAER!

VIV ATEE AKER AT v & — LB X KERZERT (085-0802 SIFETHHZE 116)

R ERMIREEER (332-0012 NIOTWAHA 4-1-8) HETE . (B) REREHAFZERT
(039-3212 HFHE LILE A » i KFRBER / §i 1-7)

Yoshihiko Sakanishi, Kengo Suzuki, Toru Udagawa, Hitoshi lizumi and Masaaki Yamamoto: Underwater light
climate in relation to photosynthesis and productivity of Laminaria longissima. Jpn. J. Phycol. (Sérui) 49 :117 -
123.

In order to gain a better understanding of eco-physiological characteristics of laminarian plants living in the subtidal
zone, we investigated underwater light climate along the Kushiro coast of Hokkaido. Incident PAR was calculated
from following three elements, PAR on land, attenuation coefficient and depth. PAR on land was continuously
measured in 10 minute interval. The attenuation coefficient was obtained by the regression analysis of the
relationships between depth and incident PAR measured in every 3 days. Depth was corrected for the effect of
tidal change by using the program for calculation of the sea level. At the depth of 1, 2 and 3m (below Datum
Level), estimated daily PAR showed the maximal value of 16.9, 10.9 and 7.1 mol *+ m - d! each in May, and
declined to reach the minimal value of 1.8, 0.6 and 0.2 mol - m2 - d"! each in November. Incident PAR showed
the similar seasonal change in PAR on land. On the basis of the radiation data obtained, photosynthetic characteristics
and productivity of Laminaria longissima under in situ light condition were discussed.

Key index words : attenuation coefficient, Lambert-Beer’s law, Laminaria longissima, PAR, photosynthesis,

underwater light climate

! Hokkaido National Fisheries Research Institute, Fisheries Research Agency, 116 Katsurakoi, Kushiro-shi,
Hokkaido, 085-0802 Japan

2 Japan Science and Technology Corporation, 4-1-8 Honcho, Kawaguchi-shi, Saitama, 332-0012 Japan. Present
address: Institute for Environmental Sciences, Rokkasyo-mura, Kamikita-gun, Aomori, 039-3212 Japan
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BEBEEZOBMAHIRTIERLELT, X, iR
B, ¥EE, kojin, KE% EOYBILFENE
HE HEEBWICEIAIL-—Y Y rRTLany
— 2 ESUCHEESES L LOEYHERIEIONS
A, P TORBEERTOHEDET ZHIRYT 5
ROERLZERTH %,

oy 7EEHETIE, BENLREL EERE
HOBHTRER D O, LR &L BESA & OHIE
BRI ERIICHBEIN TS (Maegawa et al.
1987, 1988, & 1996, &E5 1996, 5
2001), F7z, ek, SMASEGTORERRD
LRDI-a r THEHOLARRERE L, £F
BEICHRTIR)EL 2T EPHREINTE
7o, BB (1996), BES (1996) 24 b, B
% & AR 58T COXEBBOBRIRE A TR
WIS LWIEPHL, L 2o T,

NS OB, KPRIREDFEN D, WiR

DBEDERBE SR, BELROERORFEH L
HTHHELHI,KBREBEL-EERELLHE
BIALECOLEELFRTHAILERKEL T
o LMLLAS, BEHEOLHTH HIBEE
BRIC BT, BEfb )V BWEETHE SN
TR DFEECE T 57— 7 BBDTAH R VD
HBIKTSH 5 (Liining & Dring 1979) 0 Z Z T, &
ETIE, BARAEIC L - T, JIBRTHOBEERE
BB kP RBRFROBELES ZHS 2IZT
LB, BonikPREFEICHETST—
¥ % B\, 54 3 > 7 Laminaria longissima Miyabe
DEBAEEZMEEICOVWTOEER TR o7

# EOFIEBEIX, 199845 A 1 HA 5 1999 4
4A30H F TOM, tiEEdIBETER (bika2®
57, B#%144° 27) (Fig.1) OB XK ERFEAT
DRLFICEBLEAEY) —RXOXKETFE (LI-
COR LI-1000/LI-190S) % F\»T, 104 MM T#&
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Jedmih A O OKigE# 4m) (Fig.1) T, Kig
0.5, 1.0, 1.5, 2.0, 2.5, 3.0m I8} 2 ciE %
Ho L & [ IClE L7z (Fig. 2) o JGOfREE
i FH B X KPP NETE o — (LI-
COR LI-190S/LI-192S) % & 72t 1-5t
(L]-CORLI-189) 'wasl]f'xlllii:u:c K

(Ldmbert Beer@ J\.)
ID=IOexp(kD) 1 B

I (3KED (m) | TZ)A(EPV)?'L.J}'A, o1
7j<|f1|1:T0)7‘x:ﬁ' £ (T C RO & 2 43 (B <),
kR OWSARE A 7R T o RSB 2650 K
HhE (1 HFY) 13AbHE40° T o Hid g ik ©
4~ 1% EHRESNTNDLDT (Campbell &
Aarup 1989), Pz & > T75% & L7z, #bl
DFEHREEZ 1, L9 5 &, IKIHE T OIEHREE 1, (&
(1-0.075) I, ZDT,(NFQ@) L H 1T EIRZ 2 2
EWTCE D,

I,/1,=0.93 -exp (-kD): - - - (2)

FEM L 72 B AKTRIZ BT B EsRE (1, /1)
OREIEAZ 3 FE#RE D) K LGE L 72 I fE) & oK
DYeDFIRaryEa—y—v 7327 (H
AR F 1A F DeltaGraph Pro3) % T, (2)1Z 1l
BT, kDfEZE KD 7z, WIEIX 19984E5 H 6
HA25 199944 H30 HETO 142D, B
P2HBEIZ, 117047 720 BERGNE, KB
D PIFIZIEV11:30~ 13:00CTdh - 720 T 72, HE
AP O WK OWOLRE L, 2 v T rm Jf/
ﬁJ‘c & dlzaTJM)'{'jm!:JnJ;U@%nf s % 7-

RN EE L7 N EE AN 5 "L'réni)ti,f.&i&:f»
fa u';;_ﬂéjhf-[z}%f&f 9 600m AL t ﬁ“ (Fig.1) Tk
DNERIE A ME L, K O ko 7’;0

W E LK T, W& 5 KED
LAk b DGR EE DFFHEIZ MK i’a“',’;".";"#}\éw
FRINI 2T, U EBT—S D7)~
FHFECEDET, 1A (1971) O@ffER 7o
77 L CTEI L7210 57 WFE O 7 — & TKiE
ZAIE L, #b 10%, Wk OWOBRE L & H 12

fUA LT, BIREE S35 B OGIRIE O Ik )il 2 it
FL720 2D & 912 L TR 72650 EE O Wk ) it %

FENE

Hokkaido Natl.
S Fish. Res. Inst.

Katsurakoi
fishing port

o
£ 0 %
250m “v-‘.. g»\ g
o R T % olQ &t

Fig. I Map showing Katsurakoi fishing port (O) and rocky
shore (@), where underwater light measurements were
performed.
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e L7,

ZORER,, RS 2S5 v A i O A
W & OKIED R, B & 2O RRGH 2 5145
N7zilpROWOERE (- F4E) DFHEiZAL %
ZFNEMNFig.3 &L Fig. 41277 ¥, WERZEIZT
Oy b & TE S LK OB R B0

+= Quantum sensor

Underwater
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Fig.2 Schematic illustration of underwater light measurement

at the fishing port.
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Fig. 3 Attenuation of light in the subtidal zone at Katsurakoi fishing port, Kushiro from May 1998 to April 1999. Underwater
light measurements were performed 117 times for a year with 3 replications for each measurement. Each plot shows one

measurement.
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Fig. 4 Seasonal change in monthly average of attenuation

coefficent of seawater, obtained by the regression analysis of

the relationships between depth and incident PAR in Fig. 3,

at Katsurakoi fishing port, Kushiro from May 1998 to April

1999.

B2 IRE TR 02 E, BEMNEAIIT2bR
TWV5 &9 %E ) H5EV B OB RIS, R4
BEOEHTIZ03RETHS (HE 1973, Kl
1998)0 TN 5 DHEIZHAN, RFFFETH SN2k
HREEPLVBEDDLER S,

199845 A 29 H 1218 & M -0k 4R %k (0.44) 13,
FEOZIZRABLNC, 73y 7TREIER S L
5 EHED (Fig. 1) TH O Nz EREK (0.41)
WAED TIEVWEZR L (Fig.5). $72, @I
Fig. | DEHEREL T8 B TSRS bR
% (0.5) OKEFT 1988) &, HEAMEEELTHS
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Fig. 5 Attenuation of light in the subtidal zone at Katsurakoi
fishing port (open circle and solid line) and rocky shore (closed
circle and dotted line) near the fishing port, Kushiro on May
29, 1998.
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5~6 D25 AMT, 40mol *m?2-d!' %8z 7=
H#u327 BIEL, FEROKRKE (58.7mol - m? -
d') b, ZORBICESEINL, 11~1 AT,
HAEIX23.4mol - m2-d! THo7H, BENE
BiE, s~6 HIClkRB LS h o, ThI, 11
~1AOBRED, 5~6 BOFNIILRTEHEW
TEERBLTWS (YIBAFRRE 1998,
1999)

# EDNEFE (A FME) &, 6 A 12K (35.6
mol - m? - d?), 12 B 2B/~ (133 mol - m?2 - d!)
ZRL, KhoxETE (AFHHE) &, sAK
R, 11 B/ %R L7 (Fig. 6B). KEEL, 2,
3m (EAKERD S OKE) IZBIFE5HE 11
RoXETEIX, ZhFN, 169, 109, 7.1 mol
‘m?2-d'THY, 1.8, 0.6, 0.2mol - m?2:d! T
Holze KPXEFEOEHEND/$F — 1T,
W EOXBEFEDZNLBERRE L TH o 7257, K
FIZBT B HEFEIER L BRI,
WEICBFA2EFNS ERELEE > TV A
EBUNETRT RS, EEKFTRELDI,
K DR IR DOFHELIIRE TH 5 (cf. Fig.
4)o

70 DKE2m CEHKE D 5 DKEE) DEEER
(EMBIRBLAI=S.34) Ta ¥ THEADEH O
BICHET 2N REFRBEE 2 RO/ L 2
A, 27umol *m? - stk of, THEDHEAL DR
B4 (0, 5, 10, 15, 20C) 2BiFB+Ha >~
7 DERAL S A — SR (P 1998) 2
5, 27umol *m2 - s BT HHEL DRESMLT
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HNOFEHE % 5B T TOXA — BEME %
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Fig. 6 Seasonal changes in PAR on land and incident PAR at the coast of Kushiro, Hokkaido from May 1998 to April 1999. (A)
PAR on land. (B) Monthly averages of PAR on land (O) and estimated PAR at the depth of 1m (@), 2m (&) and 3m (H)
(below Datum Level). Datum Level is located at the level of 0.87m below mean sea level at Kushiro.
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Fig. 7 Effects of temperature on net photosynthetic rates (A)
and net production (B) in sporophytes of Laminaria longissima
growing at 2m depth (below mean sea level) in July, estimated
by using P-I curve equations (Sakanishi 1998) and radiation
data. Arrows show the average of seawater temperature in

g

July in the study site.
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(A) Diurnal changes in estimated net photosynthetic rates
of Laminaria longissima sporophytes (solid line) and light
intensity on a thallus surface (dotted line) in a kelp bed at
2m depth (below mean sea level) in July under different
weather conditions.

(B) Daily net production of L. longissima community at
2m depth under different weather conditions, whose values
were calculated from (A)
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Fig. | Map showing the study site (%).
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Fig.2 Seaweed beds around Iyo Oshima and Ji Oshima, and
location of transect line.
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Table 1 Dominant species, coverage class, substratum and area of seaweed beds around Iyo Oshima and Ji Oshima.

Type of seaweed bed Other domi species Coverage class  Substratum Area(ha)
Ecklonia kurome bed (A) Colpomenia spp., S. macrocarpum 2 big stone 1.9
Ecklonia kurome bed (B) Undaria undarioides, Colpomenia spp.,

S. macrocarpum, S. horneri, S. patens 3 big stone 8.1
Ecklonia kurome bed( C) S. piluliferum, S. horneri, S. patens,

Padina arborescens 4 rock 33
Ecklonia kurome bed (D) Undaria undarioides, S. piluliferum,

S. horneri 4 big stone 1.2
Undaria undarioides bed Colpomenia spp., S. piluliferum, S. horneri,

S. patens 4 big stone 7.1
Sargassum patens bed S. horneri, Ecklonia kurome, Undaria

undarioides, S. macrocarpum, Colpomenia spp. 3 big stone 2.0
Colpomenia spp. (A) S. piluliferum, S. hemiphyllum, Padina

arborescens 3 stone 1.9
Colpomenia spp. (B) S. piluliferum, S. horneri, Stypopodium

zonale, S. thunbergii 3 big stone 3.6
Colpomenia spp.( C) Hizikia fusiformis, S. hemiphyllum, S. horneri 3 stone 33
Enteromorpha compressa bed S. horneri, S. thunbergii, Colpomenia spp.,

Dictyota sp. 4 stone 2.0
Tinocladia crassa bed S. piluliferum, S. horneri, S. hemiphyllum,

Hydroclathrus clathratus 4 stone 1.3

Total Area

35.8
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Fig. 3 Photographs showing the seaweed beds. A:Ecklonia kurome bed, B:Sargassum patens bed, C:Colpomenia bed,

D: Tinocladia crassa bed, E:Enteromorpha compressa bed, F:Undaria undarioides bed.
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Fig. 4 Landscape of vertical distribution and coverage class of dominant species in the Ecklonia kurome bed (B).
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Table 2 Coverage of seaweed appeared in the quadrat placed
in the Ecklonia kurome bed (B)

No.l No.2 No3 No4 No.5 Av.
Ecklonia kurome 8 8 8 8 70 800
Sargassum macrocarpum 4 4 6 4 6 48
Meclobesioideac 3 3 3 3 3 30
Padina arborescens 2 2 2 5 2 26
Grateloupia lanceolata 1 2 1 1 2 14
Dictyota sp. 1 1 5 14
Amphiroa zonata 2 1 1 1 1.0
Undaria undarioides 3 08
Sargassum horneri 2 1 0.6
Gelidium elegans 1 1 1 0.6
Lomentaria catenata 1 1 1 0.6
Grateloupia filicina 1 1 1 06
Dictyopteris sp. 1 02
Sargassum patens 1 02
Sargassum piluliferum 1 0.2
Corallina pilulifera 1 0.2
bare rock 5 3 10 10 10 74
total 105 104 108 107 105 1058
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Fig. 5 Landscape of the Ecklonia kurome bed (B).
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Table 3 Plant length of 4 large individuals of Ecklonia kurome
appeared in the quadrat placed in the Ecklonia kurome bed
(B).

No.l No.2 No3 No4 No.S

plantlength(cm) 52 66 41 51 61
41 60 33 50 53
32 57 31 48 52
29 48 30 46 40

mean (cm) 46.1
maximum (cm) 66
minimum (cm) 29
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Navicula pseudoscutiformis Hustedt, in Schmidt et
al. Atlas, pl. 370, fig. 46. 1930 (X 1-5, 9-14)
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[4 9-14 Navicula pseudoscutiformis Hustedt. 9.5 D4{k{& (TEM). A7 — )b =5 um. 10. #rxOFME . A r— v =2
pm, 11 BOMNEBL. A4 — =2 pum. 12, (i THIZE S MMM O MNIT. A4 — V=1 pm. 13. (ORI 7= fahk
DML, A7 — )V =1 um. 14, 4BON 2006 % Bt . A7 — )b =1 um.

NDGHRD TP ILB > —D EH DN O Bil [ 145 b A LT ARORVWEROLHIZRZS (H11),
ETH 25 (M9,10), W5 W5 &R HE A LRLIRLTHRS L, w226 hTwn
nchasid, 0E20 20 ) AT, LI ENDMY, TXTORBAHIMUN S LD &



o
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el KA -
C.van den Hoek, THGHERE [ HARNOME D > 7TiHFED
HErEfRiEE s A4 7Y e (i) OB EmE ] o

(C. van den Hoek and M. Chihara,: A Taxonomic Revision of the Marine Species

of Cladophora (Chlorophyta) along the Coasts of Japan and the Russian Far-east)

Christiaan van den Hoek f#i-}: (70 —=>/4>
KEFZEHNZ) & THEOGHEE A (T30 v ety
fER) IS & B HARB L ORI T 2 7 {3 ol >
T IWIEE ) 7T 7 DREN R, ST T
V=X ;bR E N, Bl AT A NRE

:

FHEIZOVWTOBRNMEIARELEDNL, 20D
HEDITOELLRH 2 KESHOERE OV
HAEHEE, BEETOMBEIMZ FEIhiz
EDRIZLHETH o7z, LA L, 364ERTOD [
B 135815 (1965) @ [Hitan] OE (p.
29-38) ZWTADLE, §TICZNDI L ZIER
LT k) Ritd e it 2 LA TE 5 Y
SERFAE A R S LT T o [l

£ SR IPNUN

e
5H 1

(1990 44 1)

D F 7 FEOMTEREI] TH 5o FL [19624F
A5 1964 I T T 34EMIE, RO
2B B kSR > 4 7940 (Cladophora
complex) OWFZEIZEA LTI, F S ITKEEDRK
W o120 §hdH ZOWIMIZ 100 H % &7 1202
WY itk b OO DIFEHRE DL D - 72,
Z LT, Jonsson (1962), Soderstrom (1963)D A}
|Z#4) T, van den Hoek 1t D25 L Td - 72
[Revision of the European species of Cladophora
(1963) & Wb -5 E MRt (AbifFE K245 4K
$2) OIS [ The species of Cladophora from
Japan and its vicinity ] (1964) ZZ8F 65N TW5,

FEBRZ Do, 20 kDR 2 A 7
FRFEDN— 2 TH 1) DD1F 72K T, 1964 4
HENORIZESTEZ, V4 7V HOFEZ1T
9 & &|21&, van den Hoek i 3CI3 M5 CH b, B
HFLAMLIT B 5 720 20 AL PBEDAEICED
van den Hoek fid: & FEA2%, Bz
"Sakai's (1964) excellent work on Japanese
Cladophoras was the starting point" (p. 4) & {5
(I A e YN A YA N &
PO 3N L, ORI AP/
DO DIEMHTH-12DN b LA,

AT RETHE SN TV D, H1EOFEL -
MR L - Wfeeiit s, 705 hBAT
-0y /N-2—-F T REORRETIIMNET S
HA LR T > 702+ 7l i icd 72
1), van den Hoek {173, W24 { o H AR D
FFeE L L TR EZAFLEI ) LR
NENTZHDI) 572 %6 £, van den Hoek [k
ST CHIREFLM R A ELR) O &
T19904ED4H6 HIZHH L, Sk K% N—A
Fr 7L, 6HISHETOBEZ2H ARIC
D72 % HAH ESHEWT OPRYE - BEASTRATRAT % 1 L
BTNz, REM EWFFEBI A 25072 &, ap
Al - RERO S > 4 — (4 6-14H), [H




VRHEEEE (4 H 20, 21 H), FH - SR

FiESEERT (4 H23-28H), k1 (429H),
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SHLLEBDICIHIZDE > TREOLNT VS L
JLREKFCRFERREE SRS, 20F 50 5
POOFENDFANGE BT D EHPTE R
OENT, RENIERL LTV Y FAD /58—
TA—FHWCTHI LI E2EZTVE,ID
KIAT O JEHRE, 454 Cvan den Hoek IH-1: F £ 2%
FELLBREBOERP LB/ EH T LN TE
LR, A4 TRELENS ORI, FHE 4\
L CHENZ A SR 785 (TNS) 12358 S
Nz T, KEEFIZANS N IERIERSE L
THEL W& W, T/, ERbAn£ <
DEFEFN—IN) T LD 5 S EEKD 2k FHRERDS
van den Hoek (23664, MBI s iTw
B o FEICHER BB L (BIRKF AL »°%
FAZh72 ) FE lﬁ%’(ﬂxﬁ‘éﬂf BEAE, Al
EBITHELTBY, HARUEIZ AT 544 24

2 LTk & AL7- 2888 Cladophora japonica
var. kajimurae® ¥ 4 75 5 £ T W5 Il b
PER Lo ZIEEICL ) TS OFEARS iF%EsE
PRI E R EEEICHFEE L TWneZiF s 2 il

ol EHOBITHEZ BV,

B2 S REFOTIE l) FLZ3AE T O van den Hoek i1
(RTEzrp L) (1990 47 6 H
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B2 VA IV BORERERL, H35E
TYF 7 Igofi, Sk, MBS0 2% S
nfwéo DT N—TDORERITED & Mb

IR CIM R N T Do & L ITHE B4
75‘% BRFELTOIOREL, TNEFN 4 7 TED
9ffi (H bV EDFT L THE) IZHTHNRTWA,
Z09 Hlfilde 7 ¥4 7 Hi (Section Willeella)
T, vanden Hoek (1982)ICft> Tk I T4 77
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THIE, KB & WA R0 T 5 30
QHEFET, O b o REATHIAE, 2 S REATHIZEAE, 117E
PHAHETDH LA EH L TRV ONH D

DT, FNSHIZDOWTIE, THEELAAGE LIS
EESZTZ)T' SOHTH b,

BIam Lo d & 0 36 4:18, % < OIEIE - 3B
BLEINGDL LT LT o/F o /2HA
AT *HL,O)M AR & AREDEIY S
TIVLZ k), COBATaZ TV HARE
ﬁLO)H/LO)H\I"}'ﬂ SRR SNz TIEE W
NEBbhd, 0L 7 LFEANOEA DI N D
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tﬁq #G| LoD 5 ThE L & o HEiEM I
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FEHED - LIUKB?2 . BRRUBRA Y TIHEEY A 7T ED
B EEBDOMAIZDONT

EHO— ATFRIIREER (200012 ) 124
Sy¥-70—= V% Y RED van den Hoek 1
EREITTRORX ¢ EHFEWEE ) 7T 7
) —ADE19F5IT5EEK L7, C. van den Hoek
& M. Chihara (2000): Revision of Cladophora
(Chlorophyta) along the Coasts of Japan and the
Russian Far-east. National Science Museum
Monographs, No. 19, 242pp. ISBN 4-87803-001-1
(BARUBERD ¥ TRREDOBEREY 7R
(BEREY) OHBEFHERE).

CDE/ T 76 HTE, 2HEME, NEER
WEEZ S ORB0E2EENRR SN TV DA,
ZRHOMA RIS N TRV E 2 TEBIC
o THAREDOFEZD W DIIZH 7z %
B2, BB LT _RTOMEERIZONWT
BLZLEMBETRICUA NI L L LA
2, BEDY ) Zh (BE) ORZII5EZ6NT
WHHMBLSEETIZHBWL THBOMICHL
Too V) ZAR=DREFTRLLTH S, 2B, ¥
HOKEHEIER (Holotype) % 1 UHRFFRIZH V7
%  DERIGFEHER & L TESL B EEREY
HFRIMOMEWEAE (TNS) KREL TH 5,

) A MEBUCER LILiE KF B EBIREH L
ERLINBEELIERE VALV GLTS
B L BT 5,

van den Hoek, C. & Chihara, M. 2000. A taxonomic
revision of the marine épecies of Cladophora
(Chlorophyta) along the coasts of Japan and the Russian
far-east ISR S NAEROEHEOFH EMED
A b

(1) Cladophora albida (Nees) Kiitz.
75 F TN

(2) Cladophora aokii Yamada

THFIATY
= C. fastigiata sensu Harvey 1859, p.210. (Sakai, 1964
F ¥ KT F ) Non C. fastigiata Kiitz. 1843, p.269.
= C. ryukyuensis Sakai & Yoshida 7 v K ¥ & 74

(3) Cladophora catenata (L.) Kiitz. emend van den Hoek
AT T
= C. fuliginosa Kiitz. 77 ¥ > F 74

(4) Cladophora coelothrix Kiitz.
NA VX7 (k)
= C. repens (J. Ag.) Harvey
=7 C. patentiramea (Montagne) Kiitz. & ¥V /N3 4 74

(5) Cladophora conchopheria Sakai

A4 TaE

(RE] X OFROBY IR FHY I LA
DTRD L HIZETIETFT &\, IE : Cladophora

conchopheria &% . Cladophora conchospheria

(6) Cladophora dalmatica Kiitz.
avA Ty
= C. pusilla Sakai, 1964. 2 ¥ % 74

(7) Cladophora dotyana Gilbert

IFIVATH
= C. zostericola Crouan frat. ex Schramm & Maze,
1865.
= C. patula sensu Sakai, 1964.p.22. 3+ 3I ¥+ 74
Non C. patula Zanardini ex Frauenfeld, 1855.
= C. meridionalis Sakai & Yoshida X F I ¥ 4 7/

(8) Cladophora enomotoi van den Hoek & Chihara
ook Iy (H)
Ty RBYO [BiE] O, bhAITHLE
WZAVT YT DfMEE S OEND B,

(9) Cladophora flexuosa (Miill.) Kiitz.

IYE A IY
= C. gracilis (Griffiths ex Mackay) Kiitz. 1845, p. 215.
= C. speciosa Sakai I Y ¥+ 7/
= C. rudolphiana (C.Ag.) Kiitz. ¥ <%V ¥ 4 7
= C. rudolphiana (C. Ag.) Kiitz. f. brevisegmentea Sakai
THAEI=) T F T



(10) Cladophora horii van den Hoek & Chihara, nov.

spec.
EATHINY)IF T (HH)
HEF S+ 7Y 0E,

(11) Cladophora hutchinsioides van den Hoek &
Womersley

FIa A sy
= C. gracilis sensu Sakai, 1964. F 3 ¥ % "% Non
C. gracilis (Griffiths ex Mackay) Kiitz. 1845, p. 215.

(12) Cladophora japonica Yamada var. japonica
TF AT

(13) Cladophora japonica Yamada var. kajimurae van
den Hoek & Chihara, nov. var.

FYAF AT (FR)

F A S REKTEERRE, kYA A T
EHABRRIZAMHT SRV 4+ 24 Y1360
BB THHERSHC, »oRERNETSH
%o

Cladophora japonica (LI FZESB #1(2 X 1 1931
FITHE L LD DIRE SNTAERICED SHE
ELTREIN, 194 FIHA VI 7T
M5z b, Zh &N RAEREELIER
C1934EIC 0z K v+ 79 ofsk%
52, pHEANMDOEE, €L CEE,HFREIC
ELRFEHIBRE, kUL, B, gERE0H
ARl L L TWw5 (Icon.VII 1934, HA{fFE
75 1936) c BEDOHIKPLHABAL 5, BFHELD
IIN) AT ENBEELOFA VAT ED
XHIS RS & Hb L, AR ICH 7o efE e 52
7o %I THIEASH] & WCHIRT 5,

(14) Cladophora laetevirens (Dillw.) Kiitz.

<2H) AT (FER)

MBI G B A2 EAIEH D 2 &I
&5,

(15) Cladophora liniformis Kiitz.
HI)HFTF T (R
MBZERDPZDOEDL ) IV LIZL B,

(16) Cladophora minisakaii van den Hoek & Chihara,

nov. spec.
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AT7HINY AT (FR)
=C. fastigiata sensu Harvey in a Takarajima specimen
cited by Sakai, 1964. p.53. Non C. fastigiata Kiitz.
1843, p. 269.

(17) Cladophora ohkuboana Holmes
Wy AT

(18) Cladophora oligoclada Harvey

A NFYF T ()
Non C. oligoclada sensu Sakai, 1964. p.29. %1 ¥
* 7

(19) Cladophora oligocladoidea van den Hoek &
Chihara, nov. spec.

A MPUFTHERE (T

(20) Cladophora opaca Sakai

IXYFTF T
= C. arenaria Sakai A} 4 7
= C. rupestris f. submarina sensu Sakai, 1964. 1 7 &
7 &4 Non C. rupestris (L.) Kiitz. f. submarina Foslie,
1884, p. 125.
= C. rupestris sensu Sakai, 1979. 4 7 % 7%
Yoshida 1998. 1 7 ¥ % 7"t Non C. rupestris (L.)
Kiitz. 1843, p. 270.

(21) Cladophora ordinata (Boergesen) van den Hoek
| A A

= Willeella ordinata Boergesen > 51 4 & 5 ¥ 4 74

= W. japonica Okamura & Segawa t 7 ¥ 4 "4

(22) Cladophora pachyliebetruthii van den Hoek &
Chihara, nov. spec.

Tagy A sy (R
= C. montagnei Kiitz. var. radicans Yamada, 1925, p.
87, Fig.4.

(23) Cladophora penicillioides van den Hoek &
Chihara, nov. spec.

TFEYA T (HFR)

(24) Cladophora prolifera (Roth) Kiitz.
ryavF ik
= C. rugulosa Martens 7 & > % 74
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(25) Cladophora rupestris (L.) Kiitz.
THAYXF YV E T (HiER)
Non C. rupestris f. submarina sensu Sakai, 1964. 1 7
% 7% Non C. rupestris sensu Sakai, 1979. 1 7 &
% Z°% Non C. rupestris in Yoshida, 1998. 41 7 ¥ %
7
MBI HA VYT v+ 743, BREOED
¥EZAC C. rupestris (L.) Kiitz. DEZHBE TRV S
TWBIFLAETRTH CopacaV Vo7
Y OREETH o 7EREIZED CABIIAART
BELZROP o TRV,

(26) Cladophora sakaii Abbott

THIFY VAT
= C. densa sensu Harvey 1860. Non C. densa (Roth)
Kiitz. 1845.

(27) Cladophora sibogae Reinbold
AT AT

(28) Cladophora socialis Kiitz.
CANA VT (BiER)

(29) Cladophora stimpsonii Harvey
*XTF T

(30) Cladophora vagabunda (L.) van den Hoek

T F T
= C. fascicularis (Mertens ex Ag.) Kiitz. 7% > 74
= C. uncinella Harvey
= C. zostericola sensu Martens, 1866, p. 112. Non
C. zostericola Crouan frat. ex Schramm & Maze, 1865.

(31) Cladophora wrightiana Harvey var. wrightiana

Fx kT

(32) Cladophora wrightiana Harvey var. minor van den
Hoek & Chihara, nov. var.

FYF v AT iR

Fx A T RIKFEBREDHTH S DI
L, ®VF v+ 7V EAREBLESMATH Y,
i L D HI<, BRI VANEITH S,

SEN#

van den Hoek, C. 1963. Revision of the European
species of Cladophora. Brill, Leiden. pp. 1-248, pls.
1-55.

WA S AHR 1933-1942. HARERHERGE, 557 %.
R,

RIS ERER 1936, HAHEHERS. PHZBHE. 5.

Sakai, Y. 1964. The species of Cladophora from Japan
and its vicinity. Sci. Pap. Inst. Algol. Res. Hokkaido
Univ. 4: 71-82.

BHE5EME 1979. VX F oA T AT OH S
Y OWE. BRI 27: 143-148,

Yamada, Y. 1931. Notes on some Japanese algae II.
Journ. Fac. Sci. Hokkaido Imp. Univ., Ser. V. Vol.
1(2): 65-76, pls. XVI-XX.

Yamada, Y. 1934. The marine Chlorophyceae from
Ryukyu, especially from the vicinity of Nawa.
Journ. Facul. Sci. Hokkaido Imp. Univ., Ser. V.
Vol. III(2): 35-88.

B4 1998, # HA MRS, WHEBE. R5.

HHELE - HA—F - PIBE  2000. B ARE B
E#% (2000 FSLRTAR) . BEH 48: 113-166.
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TIHE, IAERT I IS5 (X IERIE & 7
F L7z,

KREY Y ARY T L, —REERTHCIERSET
BifiE S M7 gE23m R LIRIER & 7 > TV E ¥,
HRlD Y YRTT LATE, EWHHE S OKIZHEY
DERZLAESEEBE [NMF3I42T)E—
Ta v IZonT, 4 NOEEZ D) 4 25 il
POWFFEB AN DV CHREEFRAL L CTHE £ L7,
NNAFIATNE—T a3 i, AIKEORIKILE
KOO 2 &, BRI L o TH
PAREVHGE T, Zoft, AHOKRORTY,
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Phycological

Researcnh FEILRE 48 78 4 548 Wam UM L H B

GHEE—B - ARAF” - R B BAEI OS5 724 VBOFHIE, Lotharella amoeboformis
Sp. Nov. '
Ken-ichiro Ishida, Noriko Ishida and Yoshiaki Hara: Lotharella amoeboformis sp. nov.: A new species of
chlorarachniophytes from Japan

WRREMICSH DL -V E—F L VRESN2 0T 57 =F VEICOWT, TERE, HGEE
L O E 2 A L7 ARBOAEGERIZTEICT 2 — Nk & Al ke @Mb‘ik«lfﬂhﬁi e A 7 '5 J% %
7, Ml EE & A A ERRMIE B L ORI DA T — Vb AL N L, KL A FOMMEE
&, LLAT#His & L7z Lotharella globosa® b D L[] U Tdh b, YL/ 4 FOBHIEE IR ETEOE L X
VOEEGRTERETHAHI Ehb, KiEldLotharellaBIZHEENE, LA LENS, AEFHERIC
BWTT A= 5Hlilatl AR L, MIBEEZ A T 2 BRIKMIBAHAE L M/ LT % i CREMAE
DL. globosa £1357% % o it > TREER Lotharellal® O #HifE, Lotharella amoeboformis Ishida et Y. Hara
sp.nov. & LCREINT Do (RSUMK - AEWRESE, [ N BRashf)

it #E* - Kociolek, J. P.** © FEE5 M Stephanodiscus suzukii sp. nov., S. pseudosuzukii sp. nov.
B L UHALKES. carconensisDHE & 248
Akihiro Tuji and John Patrick Kociolek: Morphology and taxonomy of Stephanodiscus suzukii sp. nov. and
Stephanodiscus pseudosuzukii sp. nov. (Bacillariophyceae) from Lake Biwa, Japan, and S. carconensis from
North America

RN AET T 2 P UEEEE O T, {EStephanodiscus carconensis Grunow var. carconensis$ & UF
S. carcFonensis var. pusillus Grunow & [i] 7€ & LT & 7= Bl D EEHE Z1LE I Stephanodiscus suzukii
Tuji & Kociolek 3 & UF S. pseudosuzukii Tuji & Kociolek & L T#r4%) iﬁﬁ L7 ML 05 HETER
JEKEDS. carconensis & WL L 7-4E9L,  FIARIED L RL 4 Bl O B8R R F RIS R O L EDS
Rpb I EPHENER o7z, GEEREMINE, **Calif. Acad. Sci.)

Sherwood, A. R. * Sheath, R. G. : XKEHFLEHildenbrandia angolensis\Z $ \+ 2 EMZFR R DEEIR
SERRAT & ZEE
Alison R. Sherwood and Robert G. Sheath: Microscopic analysis and seasonality of gemma production in the
freshwater red alga Hildenbrandia angolensis (Hildenbrandiales, Rhodophyta)

[#] 75 1% 198 K 8 Hildenbrandia angolensis Welwitsch ex West et WestD MU 7 B JG 25 O 5638 & i 12
VT, W DR B B L LS R 2 T TBIE L7z AT, M@;mmmawﬁ
SN, 125 ABICh7o T2 T EICTFH AD20D RN TMEZIT > 720 HEVEFIZEAENTH
ftl, SEEED SR SN D, B SN IESF &L B EOR O IZIET > 7 YRR HH A A 5
NBET s, BEL IEFORIIZEAMOMIZHLT 2 LIZL>TRI>TWVHLEERD
N% o MEPESFIZHO T D RETE 2> 5, %5m@HW‘&%#b¢M¢6o(m®« REA2k
WHEORMIE, Bk L o/ R ICER S NS L v TNETOMRICKL T, T4 I3EE
FEVERANTHEMICELEZ E2HIEL to AL 4T & BB X 2 BI%» 5, M
FEOMMICIZZHOMET > T HFEETNTWAL I EARENTZ, T 7 Hld LT LIRSS
FOEAMIOBE Y PAE £ D IZBRIRICIESRD, oL BEEIZEEAE TERNICL2HEE S
NTWAV, BEHEOREIZL D, BUFORKIXIEOMTRE LR T L5, 1FE2HE L TR
WL ODDIPESIZHEB IR I N T WD 2 EATREMN7Z,  (Univ. Guelph)
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Stiger, V. * - JECI2i* - HEB4E" - Coleman, A. W.** - HHEXR" ! ITS-24E1 O DNAEEERFI(IC £
SERLETSE (K47 5H, BEE) ORMKBR, $ICPhyllocystaeflin) HBFHIBREY
Valérie Stiger, Takeo Horiguchi, Tadao Yoshida, Annette W. Coleman and Michio Masuda: Phylogenetic
relationships of Sargassum (Sargassaceae, Phacophyceae) with reference to a taxonomic revision of the section
Phylocystae based on ITS-2 nrDNA sequences

fERixBactrophycusHEIB \FTRT 5 £ SN T\ 7zPhyllocystaefi DT EFHIME £ RET T 2720
i, BEEACFTIIR (R ¥ 758 © 300FERL 8ONH, Thbb (v INIBH DS
#7) Phyllotrichia®J&, BactrophycusHL/& (Teretia, Spongocarpus, Halochloa, Repentia) , Sargassum
# 8 (Acanthocarpicae, Malacoarpicae, Zygocarpicae) k¥ fXET H19HIZOWT, BI—FDOY K
) — LDNA®D5.8S D K #h4> & internal transcribed spacer 2 (ITS-2) DIEREEFIZHREL /2, Y3 T E
% Myagropsis myagroides (Mertens ex Turner) Fensholt (>~ 57 7#) &4 Bt L L TRz BTICIE
ERREAE, REQE BLETHV, TOKR, A7 IRMICBERE —BT 37— F
HSERE S N7z Phyllotrichia®BIINEEIIEV & 2 A ITHE L 7o Wl z2o0 7 L— FiZZhZh
BactrophycusHiJg & Sargassum@ B \ZH 4§ % b DTH o7z, Sargassum meclurei Setchell & Sargassum
quinhonense Nguyen® Phyllocystaeffi D23 & b |2 SargassumLI& D Zygocarpicaei DT < \Z B L7z,
SFF—% (ITS-2) LHEME (EHEME L EIHOLE) (ZHSWT, Phyllocystacki & SargassumE
BIBATTAZI L2418 LA, (*bK - B - #, **Brown Univ.)

FIERIE—ER* - B 3 - ERRE™ | KRS/ EREREOREES S UVEBRBORECRIET
#
Shin-ichiro Abe, Tamotsu Nagumo and Jiro Tanaka: Effects of current on the development of loosely and
tightly attached layers in periphyton communities

AR, BEICHTARNBENORL AEEICL VRS2 BER S L VERE
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