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Hitoshi Tamaki!, Hiroyuki Takahashi', Atsushi Fukaya', Minji Fukuda?, Syogo Arai3, Daisuke Muraoka®: The distributional patterns of Undaria
pinnatifida (Harvey) Suringar and sea urchins related to water velocity condition in Ogatsu Bay, Miyagi Prefecture. Jpn. J. Phycol. (Sérui) 53:

131- 135, July 10, 2005

This study was designed to investigate the mechanism for the loss of Undaria pinnatifida bed in Ogatsu Bay, Miyagi Prefecture. At the outer
areas of the bay with high water velocity, U. pinnatifida grew densely and sea urchins were scarce. In some outer areas with lower velocities, U.
pinnatifida grew scarce where the density of sea urchin was high. In contrast, at the inner areas of the bay with calm water velocity conditions,
U. pinnatifida bed disappeared, so call “Isoyake”. These results suggested that high water velocities at the outer bay areas prevent the settlement
and hard grazing of sea urchins. Disappearance of U. pinnatifida at the inner bay areas caused in part to high grazing pressure of sea urchins in

calm water velocity condition, less than 4.1 cm sec *'.
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Fig. 1 Maps showing study area in Ogatsu Bay in Miyagi prefecture.
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Table 1. Compositions of substratum, algal and seagrass flora and infauna along the Line 1 in 2003 (A) and 2004 (B).

(A)

0.0 0.5 17

Distance from the shore (m)

12.7

15.1 220 30.0 40.6 47.5 50.0

Depth (D.L.m) 0] 02 43

5.7

64 83 84 94 93 1102

Sediment composition (%)

Rock 100 100

Isolated rock

100 30 20

Boulder and cobble 10

+|3|8

Pebble

10 10

Sand

Mud

T
Coverage of algae and seagrass (%)

Hizikia fusiformi: 70

Calliarthron yessoense 10

horneri

10

Grateloupia turuturu

Phyllospadix iwatensis 10

Undaria pinnatifida 50

70 30 20

Crustose coralline algae

10 70 50 70 50

Cl a sakaii +

Rhodymenia sp.

Herpochondria elegans

Delesseriaceae

‘Dictyopierss proffera

Corallingceae

Codium latum

Costaria costata

Ceramiaceae

Number of infauna (ind.at each zone)

Strongylocentrotus nudus

Hemicentrotus pulcherrimus

~-1&

olojo
~3|o
(3

Nordotis discus hannai

olojw I8

(B)

Distance from the shore (m) 0.0 34 12.0

12.5

137 25.5 376 50.0

Depth SD.L.m! +0.6 -1.9 5.1

-5.0

9.1 92

Sediment compaosition (%)
Rock

0 80 [

Isolated rock

20

Boulder

30

Cobble

10

Pebble

10

Sand

Sediment deposition

Coverage of algae and seagrass (%)
Hizikia @&mﬂ:

Calliarthron yessoense

Serraticardia maxima

Corallina pilulifera

Gigartinales +

Codium fragile +

Phyllospadix iwatensis

Undaria pinnatifida 30

Crustose coralline algae + 10

S+

70 20

Laurencia sp.

Bossiella cretacea

10

Congregatocarpus Sp..

Dictyopteris divaricata

+]+]+ |+

Neoholmesia japonica

Ceramiaceae

dramiaceae
Number of infauna (ind.at each zone)

Strongylocentrotus nudus 0 87 0

107 127

Nordotis discus hannai n.d. 3 n.d.

W
IS
0
—

n.d.: data is not available.
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Fig. 2. Algal zonation diagrams along the Line 1 in 2003 (A) and 2004 (B).
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BIEREOHEBE R OEEIZL - 2 n THoT,

HBRLER

Table LICH O Line 112354) B EEEMR, 16 & OMERL
B O HBWE & KA O@EEEE, Fig. 210U A, &
g aE, BLOv=ICEL ToRBEARZR L,
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Fig. 3. Photograph showing the grazing of sea urchins to U. pinnatifida.

T, V=0OEEEENS - 10{8F n228LLT, Uk
ADWEITRE L B pHAZR LIz (Fig. 4), V=DFHKE
2565 — 108K m? % ERIZHEIZBT DT 0 A OB,
2003 TIX 30 LA, 2004 ETIE5 YT EEWEERL
2o U Z L, HEBERH Iy =0ERICLY, U
7 A DEFPHIFR ST 5 ATHEMEAVRIE S iz,

—75, IO Line 2128 WTIE, 1996 £ AI2IZU A
ADEFEMEAE SN TWIZH 03 B3, 20034 & 20044
EHICEEY Y TEOMEET AT L 2o T
(Table 2), E/-LOWEHEFEL LT, V=DERZMHEL S
KELTWDERESNTWSE T2 YT IV Dilophus
okamurae (2115 1994) NEZE SN T-, WD Line 2 EIZ
HER U727 = Ol {54k 212 {8 & 365 B{E&TH Y, Line 1
@ 285 A, 450 @Kzt ~Th7eho7z (Table 1, 2), 1
B~O T =OFERT, v =OfEEOEBIZINA T, 0%
OWRIZE Y R&ELSET D JIHE 1994) LEZX HHLTW
%o WTFS (1999) 1%, WEIOHEMZEY, v=0Bihom
BAOBETEHNHEIRIND Z EZ2ERHL TS, £Z T
TR/ RSB B I3, SRE T A > IR Lo v = o
BB O AR TORWNIE b 5T, U= OWEERE~
OBERF OBEETENRENC L W HIR SIS Wiz, U
HAERT =BT LY R U L REE LT, M
DU B ADEBTR EIFEFTRICBT D 7 =OMEEEE & itk
L OBFEE RS LT E, Line 1D T W A DAEFRANOER
WAL 13,1 em sec™! 235 19.3 em sec™! OFIPHIZH Y,
ZHLOBAHTTO Y =DOATRITRD ben o7z (Fig. 5).
—%5, Line LIZ3BI1T 5 U B 2 DIAEFTRAO KR FHHEE

o
o ©
T

* 92003
B 2004

LT = N §
o o

R

£
(=]

588
.
&
®

=
L 2

Coverege of U. pinnatifida (%)

L
20 25 30 35 40 45

Density of sea urchins (ind. m™)
Fig. 4. The relationship between coverage of U. pinnatifida and density of
sea urchins.Growing depth of U. pinnatifida: - 0.2 ~-9.3 D.L.m (2003), +
0.6 ~-6.2D.L.m (2004)

S
o
w
<
—
w



134

TH A, V=0T L RBIRE & OB

Table 2. Compositions of substratum, algal and seagrass flora and infauna along the Line 2 in 2003 (A) and 2004 (B).

A

4.2

115

17.0 20.7 31.7 43.0 50.0

Distance from the shore (m) 0.0

09

14

-1.8 2.5 -5.1 93 -12.0
—

Depth (D.L.m) 0.3
Sediment composition (%)
Rock

Isolated rock

Boulder and cobble 100 10

+
+

Pebble 90

Sand

Mud

Coverage of algae and seagrass (%)
Crustose coralline algae 50 40

10 80 10 70 10

Dil okamurae 30

Lithophyllum okamurae +

Corallinaceae

Grateloupia turuturu +

Laurencia sp.

Number of infauna (ind.at each zone)
Strongylocentrotus nudus 1 11

—

Hemicentrotus pulcherrimus

~N
FS
o
w
&
—lo|&
N
[N

Nordotis discus hannai 0 2

(B)

Distance from the shore (m) 0.0 89 14.3

16.6 356 40.0 50.0

th(D.L.m +1.6 -0.6 -2.0

-1.9 9.3 -117

2l

Sediment composition (%)
Rock

Isolated rock

Boulder T

Cobble 20

Pebble 70

Sand 0

o
°°++8+O

Mud 0
—_—

SEEEE
+
+

Coverage of algae and seagrass (%)
Crustose coralline algae 10 80

Dilophus okamurae

Laurencia sp. +

Bossiella cretacea

Diatom +

Number of infauna (ind.at each zone)
Strongylocentrotus nudus 8 56

4 156 28 3

Nordotis discus hannai 0 1

o

2 0 0

4.1 cm sec'2256.7 cm sec”! TH Y, T=DFEEEEN16
- 36fEE m2ThHotz, U AEMNEEL L Line 2DEHR
PR L v = OEEEEIL2.4 - 4.1 cm sec™!, 8 - 201H
A m2ThH?, Line LOU N ADIEFK LEL LI=FE)
RETHo7 (Fig. 5), UEDZ L0 h, HBEOHTIEZY
=OEFEERZNI LD LT, To0BE), BLUEA
TEZHT 2REBOBC AN H B0, 0L S REFFIC
TAABERFLTWD LHEESNT, —F, BRI TS
DEFEIZHED, TH AFA~D T = OBBRBRITHNES
LY, EORR, UHAGNBEELLEESRE, £
2003 ED Line 1, BLWLine 2ICHB LAY 7T UL DA
EEuT, 65EEL 3EETHY, ERERLLZTNADE
B, 2T U COEBRKICHELRIFT I LATRI

b
n
w
-

3 | 1329
gn a * 1289
3 <
% 5 24
3 O 'Y V'S 20 2
£, O m 16
b. o
: . . ] .

P 0O & U. pinnatifida (Line 1)  © U. pinnatifida (Line 2) 2 s
z 37 s 8 2
] M sea urchin (Linel) O sea urchin (Line2) 4 2
Q

8 0000408 = - 0 °

0 B 10 - i5 20 25

Water velocity (cm sec™')
Fig. 5. Effects of water velocity on the density of U. pinnatifida and sea urchins.
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Hiromori Shimabukuro, Tadahide Noro: Male conceptacles in the branches of a drifting Sargassum horneri (Turner) C. Agardh collected from off-
shore of Kagoshima, Japan. Jpn. J. Phycol. (Sérui) 53: 137- 140, July 10, 2005

Male conceptacles were obserbed in the nemathecium-like swollen branches of drifting Sargassum horneri (Turner) C. Agardh collected from off the
coast of Makurazaki and Bonotsu, Kagoshima Prefecture, Japan. The plants were from 0.7 to 3.0 m in length, with narrow leaves, cylindrical vesicles
and normal male receptacles, without holdfast. The surface of the thicker parts of the branches showed nemathecium-like structure. These nemathecium-
like organs developed on the middle or apical part of branches, and contained male conceotacles inside. This characteristics were observed for the
first time in the genus Sargassum and other related genera. Sargassaseae is distinguished from Cystoseiraceae in axillary branched receptacles.

However, this drifting S. horneri also had receptacles resembling those of Cystoseiraceae.

Key index words: drifting seaweeds, male conceptacles, nemathecium, receptacles, Sargassum horneri

Education and Research Center for Marine Resorces and Environment, Faculty of Fisheries, Kagoshima University, 4-50-2 Shimoarata, Kagoshima,

Kagoshima, 890-0056 Japan.
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Fig. 1. Map showing collecting sites of drifting seaweeds.
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Figs 2 - 6. Liquid preserved specimen of drifting Sargassum horneri collected from off-shore of Makurazaki, Kagoshima Prefercture, Japan on May 8. 2002.

Fig. 2. Thallus fragment of drifting S. horneri. Arrows showing nemathecium-like organs developed on the branch. Arrow heads showing normal male
receptacles. Fig. 3. Leaves of drifting S. horneri. Fig. 4. Vesicles of drifting S. horneri. Fig. 5. Normal male receptacles of drifting S. horneri. Fig. 6.

Transverse section of normal male receptacle of drifting S. horneri.
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Figs 7-12. Nemathecium-like organs of drifting S. horneri collected from off-shore of Makurazaki, Kagoshima, Japan on May 8. 2002. Fig. 7. Nemathecium-

like organs (arrow) which developed on the branch and normal male receptacles (arrow heads ). Fig. 8. Nemathecium-like organ (arrow) which developed on

the apical part of branch. Figs 9. 10. Surface (Fig. 9) and transverse section (Fig. 10) of nemathecium-like organ developed on the branch. Figs 11, 12. Surface

(Fig. 11) and transverse section (Fig. 12) of the branch containing male conceptacles. No characteristic of nemathecium were observed at surface of the branch.
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Yasuhiko Nakayama, Hisanori Kohtsuka, Shogo Arai: Bite marks of herbivorous fishes on drifts of Zostera marina. Jpn. J. Phycol. (Sérui) 53:

141- 144, July 10, 2005

A survey was made on the whole seashore after passing of a typhoon in Tsuma Village in Oki district, Shimane. Japan in September 2004.
Zostera marina bed was widely distributed along this coastal area and the states of its drifts were investigated. Various parts of drifted Z. marina
including the rhizome, leaf sheath and leaf were carefully checked, and bite marks of Siganus fuscescens, an herbivorous fish, were found on the
drifts. The bite marks were large on the leaf sheath, whereas those were small on the leaves. This suggested that the grazing preference for each
part of Z. marina was different according to the stages of development for S. fiscescens. The present results showed that about 90 % of the drifted
Z. marina was attributed to the grazing by S. fuscescens in the bay with a wide opening. Moreover, it was demonstrated that large and small sized
S. fuscescens selectively took the leaf sheaths and the leaves, respectively.

Key Index Words: drifting plants, Zostera marina, herbivorous fish, Siganus fuscescens

Aquascape Research Co., Ltd., Ushirodani 622-1, Takugi, Okinoshima, Oki, Shimane, 685-0106 Japan.
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Fig. 1 Study area along the coast of Tsuma Village, Oki district, Shimane, Japan. Dotted line indicates survey range. Solid circles indicate the site at which
drifted Zostera were collected. St.1: a calm area protected by breakwater blocks in a bay with a wide opening, in which tidal current was favorable. St.2: an area

positioned in a landlocked bay with a narrow opening.
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Fig. 2 The states of drifted Zostera.
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Oki Islands
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Fig. 3 The site at which drifted Zostera were observed, along the coast of
Tsuma Village, Oki district, Shimane, Japan. Circle indicate the site at which
drifted Zostera were observed.

R D H OO OIEMRAFED Hivz, BENHEE A
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(McClanahan et al. 1994, HUH - 3 2003, E@E S 2004 )
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Fig. 4 Five types of drifted Zostera. Group 1, Zostera with damaged rhizome:; Group 2, Zostera with damaged leaf sheath; Group 3, Zostera with damaged
leave: Group 4, Zostera with damaged leaf sheath where distinctive bite marks were found: Group 5, Zostera with damaged leave where distinctive bite marks

were found.
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Fig.5 Proportions of different types of drifted Zostera.
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Fig. 6 Grazed seagrass community of Zostera marina along the coast of Tsuma
Village, Oki district, Shimane, Japan.
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Fig. 7 Frequency distribution for the curve width of maximum bite marks on the cut surface of drifted Zostera. Upper: Bite marks on
the cut surface of leaf sheath. Lower: Bite marks on the cut surface of leave.
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Akio Shimizu, Kagayaki Morishima and Ichiro Nakayama: Confocal microscopic observation of Porphyra thalli stained with various fluorescent
dyes. Jpn. J. Phycol. (Sorui) 53: 145- 146, July 10, 2005

Methanol fixed Porphyra thalli were stained with various fluorescent dyes i. e. Propidium lodide (PI), YO-PRO-1, TO-PRO-3, and SYTOX-
Green. The stained samples were observed with a confocal laser scanning microscope (LSM510, Carl Zeiss). Nuclei, chloroplast nucleoids, and
probable mitochondrial nucleoids were visualized with 488 nm wavelength excitation and a 500-505 nm filter in both SYTOX-Green stained and
YO-PRO-1 stained specimens. Observation of auto-fluorescence with 633 nm excitation and a 650- nm filter also visualized chloroplasts and
pyrenoids. PI (543 nm excitation and a 560- nm filter) and TO-PRO-3 (633 nm excitation and a 650- nm filter) stained specimens were not
adequate for obtaining clear images. These results indicate that confocal microscopy with an appropriate fluorescent dye is one of the useful tools
for detailed cytological observations on the thalli of Porphyra which contain large chloroplasts having intense stainability for various histological
dyes and strong auto-fluorescence.

Key index words: Porphyra, Thallus, Confocal microscopy, Fluorescent dye for DNA, Nucleus, Chloroplast nucleoid, Mitochondrial nucleoid

National Research Institute of Fisheries Science, Fisheries Research Agency, Fukuura 2-12-4, Kanazawa, Yokohama, 236-8648 Japan
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Fig. 1: Confocal microscopic photographs of SYTOX Green-stained Porphyra thalli. 1: Observation with 488 nm excitation and a 505-550 nm filter. 2:

Observation with 633 nm excitation and a 650- nm filter. Nc: nucleus; CN: chloroplast nucleoid; MN: mitochondrial nucleoid: Ve: vacuole; Ch: chloroplast;

Py: pyrenoid.
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Phillips N. E.'+Smith C. M.'-Morden C. W.2: rbd.S &R
HERWRUEISE (ENY42E, 8% 0RFENL
BRICET 5EE

Naomi E. Phillips, Celia M.Smith and Clifford W. Morden: Testing
systematic concepts of Sargassum (Fucales, Phacophyceae) using
portions of the rbcLLS operon.

RZUZR R0 TR HREICET 5%HH
ﬁ%t:—Féﬂfm&&UNMEXA—#—

YA, 1
k(= X A4y
RIBEHTIZ & 0 Bt L7z, rocl B D 4 TRtz & %
&, T yNEIRITFRF T TR EIEF TV RMEBEIRICH
DEHE LTGRO LN, rbcl B Y, K0 #E(LEEOHE
W rhelS AR —H —FEI O R OFER, W7 T ICEH
T35 a uE Y BilMyagropsisidSargassum sinicolak 7 L —
FERL, ¥ T TRNTOE DORMRELZTER LTV
2o ETC rbelS AN—4 —HEIRICHE S < BHEMHL, J. Agardh
Lo THRENTZ4L HEOSI B3 HBOMIIME L,
Sargassum WMRBADEOERZZZFHF LI, Ll
PhyllotrichiadfiJ& DMSMEITFRS 63, IR DB TH
e Y, J. Agardh 23R L7ZRR OV D F &S 7
Molz, A EIOSTFRFEMITIL, Sargassum g DAL
DOFESIZH1F 5 HH (subsections) & 5l (series) L~ULTHAE
WMoy b &, Arthrophycusii@ & BactrophycusiiJg & Ol
DOFEZERERE L7-, (‘Departmant of Botany, and
2Department of Botany and H. E. B. 0.,University of
Hawaii, USA)

BRRT B4 IEE Chaetocerosi® (B2 M) ICRET 2L RIK
RBEFDERLEER Vallodiscus gen. nov. [TDUNT

Itsuki SUTO: Vallodiscus gen. nov., a new fossil resting spore
morpho-genus related to the marine diatom genus Chaetoceros
(Bacillariophyceae)

EIRREEAR A FH (Deep Sea Drilling Project: DSDP) ™
Site 338 (/ /L7 =—iffif), 436 & 438 (ILPEKFEE) Oiff
EfREEI =27, BLOELEEZ > a3 »®Newport Beach 2
varAYV7AnN=T)nbEoNne T ERWT, i
HEEEREDOARIRI LR OFITEHEIR Vallodiscus Suto gen. nov.

¥ - Re# L7z, Vallodiscus @I, &0 kDD
—DIRIZCE > THENTND Z L L, TROFREDNLRP
o, ZORER L LRKE SOABROFEH N~ AIZ
Ko THDLNTWD Z LML 2D, ZOFLERITIH
fii (Vallodiscus simplexus Suto sp. nov., V. complexus
Suto sp. nov., V. lanceolatus Suto sp. nov.) & 1 Frtilix
&t (Vallodiscus chinchae (Mereschkowsky) Suto comb.
nov.) ZEte. (ESRIFEWEE - FRENVIER)

IWABE - EO/%E . /N TJT1=y bJRY—TILRNAE
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BEFEIICEIHBERBELHBEEETO MY FT =4
B CREEEME OHFRHFHHE

Aika Yamaguchi and Takeo Horiguchi: Molecular phylogenetic
study of the heterotrophic dinoflagellate genus Protoperidinium
(Dinophyceae) inferred from small subunit rRNA gene sequences.

MBPENERAFEBMEREM THH T o NRYF 4= ABOD
IHEESIEAN CORMEAINLE S L OB O R BIGR & RarT

DIz, Bl PCRIEZ FV T2 iR 4section /BT % 10fE
D a— K/ 7 2=y b YRV —= /L RNAEIE T D35
FIZBRIE L, BoKEE, EMEEE, REEBICL 9 TF%
MR 2B Z /o=, FOFER. Protoperidinium conicum
(Gran) Balech, Protoperidinium crassipes (Kofoid) Balech,
Protoperidinium denticulatum (Gran et Braarud) Balech
DFERINCHENERDFET D Z ERHoT=, WTFho
RAAATHE RICIB VT H AR 10 I T ERHMEE R L7722, R
FEAEHTIZ AN D 8 & O RBEBIRIT OV TIZH A 2R RIT
RENRhrolz, BATIE, 2 HORTHEMIEEZ b
Archaeperidinium i J& 73 BAGNME 2 7R L7225, AR 3
¥ D Protoperidiniumf @ T BL R & 13 B o 7=, 1=,
section Avellana, Divergentia, Protoperidiniumb H3
Wik & R —J5 T, section ConicalXERM LSBT,
PLEDTERMNS, —E&Z RV THATD section 1355 FRHIC

THLXEFFEND Z &, Archaeperidinium B TH 5

section AvellanalX ProtoperidiniumWiJ&|ZJ& 3 5 section
Conica® A 7 DR b Lz Z LR Enrz, (dbk-
Bed - AEMES)

Shi, T.' Hu, H.2 and Cong, W.':A/exandrium tamarense
(Gonyaulacales, iB#EE M) DIBIE L HERKICH 1T 5EHH
BIEERIEL NILOEDHR

Tanjun Shi, Hanhua Hu and Wei Cong: Positive effects of
continuous low nitrate levels on growth and photosynthesis of
Alexandrium tamarense (Gonyaulacales, Dinophyceae).

BB 5FINNEIZ B D Alexandrium tamarense (Lebour)
Balech DHEFEM: & AR ~DEBEZFH 7=, 3 DOMEEEER
FE 0> o CRYBEHE I D KV 0073 (0. 0882mmol /L) 0 A H 7
510 H OFHERICE L TR b EVMEZ R L7278 (4. 58
X 102 cells mL7'd™) | e ARHIIAEE Tk bIK2 o7z (5420
cells mL™), @\ FHERIEHEEE T CHME L/CMiAIL, 7
7 4 va & HRRICEA 2R AR (P @ and P oel) |
WA (RN @ and RoV), 2087 4 b a lCEBERKLE
AN (@ @) 23, (RVVEESE I T L 7ciie L v b
1% < | AR I T oM J5 28, S s 3 i@ h o 72, f8
BT % W OO (KRS BRI FE O RFFEFR 0. 7938mmol /LD FifE
WAk, Eoi, EFHRENICO0.7938mmol /L DOREEEE L
0.072mmol/L ® V EEE A M2 5 & Mla IR £
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L [Mb@R LAV Y b — L OBERICHETT-9F
LI L. F4Eh 43540 cells mL™' & 52300 cells mL™'iZ
FTELE, —F T, EXRENICHEEEL, 13 B
HETERIL I REERE L ) UEBE 2N Th . MR EIT DT
MBI LA R oz, BEDRERIE, UV VBER+S
KBS TS ETOEENLEMBEREITA.
tamarense DIEFEERET H LWV Z L &R LT, (! State
Inst.
Chinese Academy of Sciences,

Process
2 Inst.

Key Lab. Biochemical Engineering,
Engineering,
Hydrobiology, Chinese Academy of Sciences)

West, J. A.', Zuccarello, G. C.2 Scott, J.% Pickett-
Heaps, J.! and Kim, G. H.4: A—X FS Y P TiEEi st
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Jone A. West, Giseppe C. Zuccarello, Joe Scott, Jeremy Pickett-
Heaps and Gwang Hoon Kim: Observations on Purpureofilum
apyrenoidigerum gen. et. sp. nov. from Australia and Bangiopsis
subsimplex from India (Stylonematales, Bangiophyceae,
Rhodophyta)
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Shigeyuki Kawano (2005) Isolation and molecular characterization
of rbeS in the unicellular green alga Nannochloris bacillaris
(Chlorophyta, Trebouxiophyceae).
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Kawano: DNA content of Ulva compressa (Ulvales, Chlorophyta)
nuclei determined with laser scanning cytometry.

RUFEDT AV BIITEENICHER HIEHE TN T
WoHL, MREEOEER (Y- 24 ) Z@BboTWnah
DHHD, iz, TAVROHZEOLOIXEREH L LT
REOERFRICANDN TS, RFETIE, 574/
Y Ulva (Enteromorpha) compressaD¥EH ) AW A X iiEk
FENERI VLTV Y ARE L TL—Y—2 % ¢
= THA PA—F—FRAVTREE L, BEL-REFD
BTREHEREOH ZENFONLR, SHBROERBENLE
BE L2 BITRIE IS RM & 2oz, vuA XF X)L R
BOBZRRLLT, €773/ ) OEEEDY ) 694 X
#1357 Mbp EHE L7z, ZHIFHMONTWBRY 74+
BORMPTIIFRG/NSRY ) L2THB, (EFEK - FE - 568
AR A ZERE, 2 WErE BT oA, S RIGKR - Y - AR
PHEEBFIER, 1 ALMRE K - B - KERERFER)



I 2005 F A ASEFRE | EFLE Y FI%ES
FRITHEIA 4B S 18 BIZH L EEHE Y FHE 2 % B
L, TRROFEEIZHONWTEHL-,

(D EXLZBIDOREIZONT
SEAZE~D, BNEE LRISOY— b 2B fto—mm L
LT LR LRBIRICOVWTERZ L, ZOENHETLEH|
L LTERRB SN,

Q) FHEEELEDRE LIZHSWT

HE2 B ~OFLFEORAR RS OERENBRITOMKS
B2% (15,000M) % EE% Z &6, FIAESELEH D18, 000
M~DELETFPRESH, FHEIN-, TORR, 2EBOM
EFIZoWTIRAREN- OO, KETHEICHOWTIZI A 27
AOFEGEESICH b ST,

(3) £RNDHETIZHNT

Ny T F U N—OEANET A HAIESOT D 28 |0
XED [E@BRE] ~OEEREHSN, KREINT,

(4) SFANND O EIRE Y — & 2 ADIRE

SN AT KEMEICL, RBEMAROBING K0S
BEREYNEBEREOMLFORBEZR S BN D, SRMA
O OB — B A DEASRE SN, BB KR I,
MAT, BAOKEZE LT B0, MIEEDF| XHEL LRE
FRAMLT 5L NRBCRESH, FHEO LERR SN
s

(5) 3 3CFEPhycological Research®ZEITIEHED RE L2
WT

F W FEPhycological Research # & & (C[EPEHY /R MESE L L
TREIEIT-DIIHEEZITI L, TTORHOEBED
REBRERETDHZELNRESH, FHOLEKREIN,

2. BAREEFAE 29 BIKERE

(1) BAEEFSFE 29 EKRE
EFRKREE2005FE3H2TH—30H, KELSEPELZEK
GRERT) Ob &, REKFHHERAEALE (REif) %
SBITHE L7-. ZNE 2564, #EE 127/ (5 bogEs
FIT86 M, BTARRKRITIE ITRATZ,

&1 HBIEFH? O RERFERE A 1103 EiC
T, WMEZESLTHEASZMME L, K&2 0 BIERDIC
BARBERREEONHEERETo721%, FilFE L bA, BlEE
BCRBERREZIT, FHREEHLY ARSI THANEYS
warhEL, Bk TE mAERFABSTHEE THERE
2L, 200 A\OBMRH 7=, KE 3 HBEIZFRTPIZ
AEAFESR & BRFEREZITV, FRIZNERROKTH#, A
VURT YL TBEEBUTREASE X5 (EM#: AARE
FEEOERSFEITERS, i () ESLRENICE %
FEKFRH BT AELS S — /L TR L, 48D
aiE (TR CBRERECR ) (ESME - ESCEREERrZEeT), [HE
& HUERERER | (REARTE T - FEREIABFZCAT), EMRE & 1D R ER B

163

o

ONHFs s - fEREE), T L BREEEE ) (B)IRAT - &=
HEEZERTE)) BHY, —BOF £ L E5H2004I1F X DBMA
bolze REIABICIETZAH—2 a3 LTE5AREM
L CEEWEMED REZ1T\, EE, AKkE3& 17,

FEREOBRBIZHZY, FFREZRKELLEZIILD, K
LEMEBEROLSH K, BIRTEHIK, = FHAK, i§5
WFR, FBRFORER AL L OFREEETE, 2RO
FRIZIRIPNZIZN =, Z ZIZER L TEL LB L RT3,
FlV R L EEEL TR0 (Bh) BB
FITIZIE < L L B 5,

7B, MEETEIRESMEDKRSL 2Bl L T2, #
ANERGREDOBLEN D, SEENLBINE K4 OB ITIE
SHTWEEL,

)mEZES - iTEAS

3 A 27 BAF# 30 b FT R & AR E 1103 (23
WT, HEIGEREZRSB LU GHREZ S 2D ARRE
ZESERM LT,

FSCEEIZ W CH I SCGEREZ B R L 55525 TH0HE)
BRUB3% TEEE) OMERRICBETIHRENH -7, 2004
FATFAT STz TR 528 (TIT 5RO R E iR S — iR Ee =,
FRIuT7LERERIh, REHITIS6ETH-7-, 53
BICOWTIREEET ORI 2RI H D Z LR ERERES
Niz, £z, EENSFILEEDPDFLIZOWTIRENRH Y, &
HOMRFRRE L S,

PFECHOW T HEEERER 7S Phycological
Research| ¢ 2004 45, 20054 F D fRER N I L OER 1
WIRICBE T 28 E 23 d 7=, 2004 FE 13 52% 4 5 % DINOT D
Ta—F 47k LR, REE435 8, Bl
WTholZ LAME SN, BNEOBREN—VF ¥ —
IZOWTEBAM S o7, 20058 FEIZOWTILE3E25FETT
16RO D Y, BIESIEIZORITEFZED TS &
WO HENRDH oz, SBHICAT Y —/R—FBMD Blackwell
Publishing Asia ®Katie Julian K26 R THRE LT
Annual Report [ZEESW=FANRH 7=, ZD#%, AFEO L
D —REOEB L~ TORY AR L1200 TRERCHER
Bl Ihiz,

TERESIIREZESKR TR, RASHREICTHZAEL
DR ST, IIHESEEERICGERB L, 2005FERAICH
WY 2MEFE - FHRFERALICELTEE L, TORR
I L TiIREsomEE SR I,

ARMELZES - FFEESREICH - - TTPEMLZK
SRRPTIIG, B FTHRARICKEFEEZ T2 > TV zZniz,
FELTBILBELETS,

(4) 2005 R A

3H28HONEEREKRKE T4, FheRkL RE2%L LR
RS HER S ASSBIc TREZM/ L=, )

EEOEEO%, BILKRFOERERZHRIGRE L TR
L2DFEEIZA-T-,



164

(#EHE]
- FEESRAGR

()& BRI (20054E3 A 3 REE) : £F2B54, L&
£ 85934, ¥4ESE84, k&R 84, BMRR 134,
NEELE 1274 (32 HE), ENRET 221,

(2)2004 FEETEME 1) HABEESE BEKRS « T
B2 - #2 (tmEREFNRKALE, 3A2TA—30R) &
REfE L7, 2)FnocEs THE) 525 1-3 52 8T LI, 3)EX
2t [Phycological Research] 52 % 1-4 5% H{TL1=, )&
7E B ABEYSHXE (BREK, ERMEHREK, AME—
B, BRREIFESCE, MEERK) 285 Lk, 5 BAREYS
SRBERUFBREELEML-, 6) AAREFSSB4A
WERIT LI, 1) BABEESRAORELEFHR L. 9F
1Bl B ABEE AT ERME OBEE 1T o7, 9)2004FEH
ABIEELSKEL VRT Y A NERELOEIEE -FIR L
BE—) (ARGoA YL 3—2KT)N, 11H260) 25
L7z (AABEHS L BARCHBEEMESR L OIHE),
10) B7E~Y AL AT 7 ) aP—%¥ERE (LEERFE
MR TEEE, 6 H17TH—190) IZHE L, 11) AAED
2268EAS (HR) THYSEFHEESERS TR0V
VRIS L THMOEFIZTA—T Y MIHBO0) 128
L7, 12) BASEFEASA XY N RABEOEYRBAR
WCWBPES>TWETH? —BASEREEEG 7 v/ 727 —|
(ParrwEERMRIAE, 2A1B—-3A150) &ML,
13) % 8 Bl A ABEF R L E DOBEE 21T o 72, 14) HARFEI
SHESBBEHEOBRREER 1T,

- SEER

(1)2005 4 3 A 25 B BIED 2004 FEBMAE (GEER
EL2EEXR) 13, XREB8T%, FAELA %, BHEE
100%, HfESE 48%, SAESB 5% Tho7,

(2) ZDMOEIEIZE L CIIFEHEEEZ SR I,

- s BtR

(1) 2004 FEEEIZRIT L7 Fn3ces THREH) B o281, BEK
186 H, MERIIRERILSMm, TOMTHoT, Fi-, 53%
WZOWTH, BE, FEFOLON2HEH B LORENDH -
7=

(2)2004 BB 2 31T L7=23C3E Phycological Research)
FH52% 1-4 B, BEE435, BHRITEK4BTHo, £
72, B3BIZOWT B IERRIZIREIEENEA TV D & DHEH
Holo, THHIZEE LAFEMICOWTIE, BBOREERE
& - FHBELOEEBREINE,

(FHFR]
- IR

(1) 2005 FEFEFE & L TLUTOEEMNAR SN 1) B
AERFSEOEKRE - FHES - BRE (EHAEEABER
BEEILER3 B 27 H—30 H) DB, 2) % 8[E A ARESRS
RXEORE LEIEBABEESRIEOEE, 3)E 1R
ARERFSMARBHEORE, #5 L% 26 B AERES
WRERE ORE, 4)FasE T3] 53%1-3 5D %A{T, 5)
#3CEE Phycological Research) 53 3% 1-4 BEM%{T, 6) A

AREEES LA OHET, NEBMAD OERES—EADH
A, 8) T U7 KFEHEESESE 7 +—F L (APPF) OB, 9K
FELLRUY LD, 10ES8E~ ) A AT /nd—
2oKE (BEARMAEFHESE 5 A271A—28R) ~Of
®

Q) FABMAD ABREY — EADEAIONWTREEHE
HUEESRENLRAND Y, BAOHRIE I DD
EEOBAFEEZZENVAET D2 L bEOFHRD LA
Shi,

BV HAKLELEORELAEHZIN, BITD 15,000 %
20,000 HICEET 5 Z L BARENT, 7B, H-RIBIX
2006 EENHLEHR IND,

(@) BABESESLAICOVWTEE - BMAEH I, &R
iz, BIERHAREE - BMORNEICOWTIE TEEE) §52
#oBDFLEE (p. 131, 2004 E B ABREFSE 1B
\Y THED) BLOBIRD 20054 B ABEFESE 1 EHD
B9 EFFRESOEESRINTY,

(5)2005 EEKEY VRT U LAORME CCHRIFET 3
FANRLFY V—RTFuP=7 b TEE) ORI VR
AUERBE L OHKME) TONTTERINE,

(6) #3rEE Phycological Research MRITHEEN RE LI
OWTEENRDHY, BEHEBRb~MITHEEZITIZL,
ZDHOEBNRERSE2RITH I ENEAREINT,

(7)2007 EED A ABRBFERSOMEMEHF LT
EBRERINT,

- SEHEfR

(1)2004 FE—BSFHREBREL JOREERE (BT
BB : BEKXZEHREDS, BHERK  LFKE) 3R1-
1BLUERI2O@EY ARINT,

(2)2004 FE L A EHBELRSFERISHORERER
JUREEREIR2-1 BIUOR2-20@EY AR I NI,

(3)2005 FEE— k5, ILAEHELTETEMIISHE
F ORI E EEFNRHOFREIIES, 4B LUVERSD
BYARENT,

(4) 2005 E 2006 FFEDSFHERL LT, FHEHZK (1
FikiER) B L ONES TR (RE RS EEEALEERT
OESBRABINT,

[BABEFSRERS]

BIE A AREYSMXEZEEORRBLURENTTH
Nz, Thid 2004 FEICHRE - Fuscsk ) 52% 1-
3FFLUV2003 FEMH 2004 FITHIT THRE /- F ek
[Phycological Research) vol.51(4), vol.52(1)-(3) DHH
b, HEIZLVFEEROREICL > TRITHh, RER1A I
BEan-ERmREZESBLUFZERESTTAINELDOT
b5, SENTTRORINDBITH, BRE|IZBVWTHRXDESE
ENEhERBBEE I N,

Shigeki Mayama, Nagisa Mayama and Ikuko Shihira-Ishikawa
Phycological Research 52(3): 129-139 (2004)



Characterization of linear—oblong pyrenoids with cp-
DNA along their sides in Nitzshia sigmoldea
(Basillariophyceae).
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