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Grazing of the brown alga Ecklonia cava by three herbivorous fishes on the coast of Nakagi, South Izu, central Japan.
Jpn. J.Phycol. (Sérui) 47:105-112.

Grazing by herbivorous fishes, i.e. Calotomus japonicus, Prionurus scalprum and Siganus fuscescens was studied from
August to December, 1997 in a Ecklonia cava community on the coast of Nakagi, South Izu, Japan. Each fish made
distinct bite marks on the thalli of E. cava. The typical crescent-shaped bites of 2.5-5.0 cm in diameter were made by C.
Japonicus, while those of 0.3-2.2 cm in diameter were made by S. fuscescens. On the other hand, the typical saw-
toothed bites of 0.2-0.5 cm in diameter were made by P. scalprum. In order to access the effects of fish bites on E. cava
population, we have tagged four E. cava individuals from three different sites, i.. at the depths of 3 m and 5 m on the
offshore slope and at the depth of 5 m on the inshore slope on a shoal in Nakagi. The bite marks made by C. japonicus
and S. fuscescens were observed on all (12) individuals, while bite marks made by P. scalprum were not observed. The
bite marks were found to be concentrated on the upper portion of the central lamina and on the central portion and tip of
the pinna in case of C. japonicus, while in case of S. fuscescens, the bite marks were found on the upper portion and side
of the central lamina and upper portion of the pinna. In general, the tagged individuals were severely damaged and two
of 12 individuals were found to be grazed up to the growth point, although only on one side of the thallus was damaged.
Bite marks by C. japonicus were rarely observed in months of September and October, while these were frequently
observed in November and December. In contrast, bite marks by S. fuscescens were frequently observed in September
and October and less frequently in November and December. It seems that grazing activity of these two fishes were
affected by water temperature. The more grazing activities were observed on the offshore side of the shoal where
substantial water exchange occurs than on the inshore slope. Our observations have demonstrated that the grazing
pressure by the herbivorous fish affects on population growth of E. cava either directly or indirectly.

Key index words: Calotomus japonicus-Ecklonia cava-grazing-herbivorous fish- Prionurus scalprum-Siganus fuscescens

! Sanyo Techno Marine, Inc., 3-17 Nihonbashi Horidome-cho 1, Chuoh-ku, Tokyo 103-0012 Japan
2 Marine Algae Research Co. Ltd., 3-9-4 Minatozaka, Shingu, Kasuya, Fukuoka 811-0114 Japan
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Fig.1. Study site of Nakagi, on the west coast of southern part of Izu
Peninsula. Solid circle indicates the observation area.
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Fig.2. Changes in the water temperature at the study site.
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Fig.3. Three herbivorous fishes grazing on Ecklonia cava on the coast of Nakagi, South Izu. 1.Caltomus japonicus. 2. Prionurus scalprum.
3. Siganus fuscescens.
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Fig.4. Grazing behavior of three herbivorous fishes. 1.Caltomus japonicus, 2. Prionurus scalprum, 3. Siganus fuscescens.
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Fig.5. Bite marks by Caltomus japonicus on Ecklonia cava on the coast of Nakagi, South Izu. 1,2. Pinna (photo taken in situ). 3. Pinna (photo

taken in laboratory). 4. Central lamina (photo taken in laboratory). Arrows indicate bite marks.
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Fig.6. Bite marks by Prionurus scalprum on Ecklonia cava on the

coast of Nakagi, South Izu. Arrows indicate bite marks.
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Table 1. Changes in the number of central lamina bitten by fish.
Upper: number of lamina bitten by fish,
Lower: total number of lamina

Table 2. Changes in the number of pinna bitten by fish.
Upper: number of pinna bitten by fish,
Lower: total number of pinna.

Species St.No Sept. Oct. Nov. Dec.

Caltomus japonicus ~ St.1 074 2/4 44 3./4
St.2 04 2/4 44 4/4
St.3 04 2/4 4.4 4.4

Siganus fuscescens  St.1 4/4 2/4 1./4 174
St.2 174 2/4 074 04
St.3 3/4 174 04 0/4
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Species St.No Sept. Oct. Nov. Dec.
Caltomus japonicus  St.| 024 2725 1623 18726
St.2 059 737 129 2223
St.3 060 059 929 7./29
Siganus fuscescens  St.1 524 17725 1723 2/26
St.2 459 337 3729 023
St.3 460 259 029 029
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Fig.7. Bite marks by Siganus fuscescens on Ecklonia cava on the coast of Nakagi, South Izu. 1. Thalli (photo taken in situ). 2. Pinna (photo taken

in laboratory). 3, 4. Central lamina (photo taken in laboratory).Arrows indicate bite marks.



110 Ll - B

St.1  Sept. Oct. Nov.
{ T
E[;j{ﬂ:g % %i%’ §
o
No.1 No.3
Sert. Oct. Nov. Dec
« \t./
£ 53 N WP
No.2 I
St2  Sept. Oct. Nov Dec
g %% b SN g]
No.1 i f ”JE No.3
Sept. Oct. Nov. Dec
%? % f T h

Fig.8. Changes of the position of bites on the tagged Ecklonia cava on the coast of Nakagi, South Izu. Solid arrows indicate the position of bites
by Caltomus japonicus. Arrows indicate the position of bites by Siganus fuscescens. Circles indicate the position of withering.
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MunekatSu Saitoh!, Ichiro Takeuchi? and Hirotaka Otobe?: Growth of cultivated Undaria pinnatifida blades
in Otsuchi Bay, Iwate, Prefecture. Jpn. J.Phycol. (Sérui) 47:113-117.

Growth of “wakame” Undaria pinnatifida cultivated in Otsuchi Bay, Iwate Prefecture, northern Japan, was examined
using a hole punching method which was not affected by erosion at the tips of blades. Their cultivation has been done
from December to April. The maximum growth rate was recorded as 3.5 cm/day during early February. The optimum
condition of their growing corresponded to that when the seawater temperature was decreasing and just before the
coldest period of the year. After then, the growth rate of them declined gradually until April. The total length of the
blade increased until early March and then stopped. The apparent growth rate, estimated from the total length of blades,
started to decline from near the beginning of their cultivation, early January and stopped at late of March. After late
January the growth rate was underestimated from the growth rate obtained by the hole punching method, indicating that

113

erosion at the tips of blades starts from January.

Key Index Words : cultivation-growth-hole punching method-Otsuchi Bay-Undaria pinnatifida

1Morioka Junior College, 808 Sunagome, Takizawa, Iwate 020-0183, Japan
20tsuchi Marine Research Center, Ocean Research Institute, The University of Tokyo, 2-106-1

Akahama, Otsuchi, Iwate 028-1102, Japan
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Fig. 1 Map showing the location of "wakame" Undaria pinnatifida
cultivation (¥) and observation site of water temperature (©O) and
salinity (4) in Otsuchi Bay, Iwate Prefecture.
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Fig.2  Schematic view on the modified hole punching method to
determing the growth rate of "wakame" Undaria pinnatifida. Holes
with a diameter of 3 mm were made on both sides of the midrib at 5
or 10 cm above the lowest margin of the blade, at intervals of about
2 weeks. The length between the punched holes (H1, H2, ***) and the
lowest margin of the blade were measured at the same time (n1, n2,
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Fig.3  Changes of salinity at 8 m depth and seawater temperature
at 1 m depth, based on data from the Otsuchi Marine Research Center
(Takagi et al. 1992, Otobe et al. 1993, 1994).
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Fig. 4 Elongation of blades (bars) and displacement of punched
holes on bladesmade at 5 or 10 cm above the lowest margin of blades
(solid lines), during December 1992 to April 1993 (I) and December
1993 to April 1994 (II). Vertical lines indicate standard deviation.
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Fig. 5 Monthly changes of growth rate obtained by the modified
hole punching method ( [ ), and assumed growth rate based
on the total length of blades ( Il ). of cultivated "wakame"
Undaria pinnatifida during November 1992 to April 1993 (I) and
November 1993 to April 1994 (II).
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Tadao Yoshida, Norio Kikuchi and Kazuo Yoshinaga: Wild population of Porphyra tenera Kjellman. Jpn. J. Phycol.

(Sérui) 47:119-122.

A red alga Porphyra tenera, inhabitant of tide land in the inner bays of brackish water, was formerly used extensively

for Nori cultivation in the cultivation grounds along the coasts of Pacific side of Japan. As this species was replaced by

P. yezoensis and its cultivated variety P. yezoensis f. narawaensis in 1970's, records concerning wild population of P.

tenera became scarce. P. tenera is classified as an endangered species. Several localities of this species were recognized

during recent search: Kawaura-cho, Kumamoto Pref., Futtsu misaki, Chiba Pref., Matsukawa-ura, Fukushima Pref.,

Tori-no-umi, Mangoku-ura and Nagatsura-ura, Miyagi Pref.

Key Index Words: Bangiaceae- distribution- endangered species- nori cultivation- Porphyra tenera- Rhodophyceae -

wild population.

12-4-9 Matsuba-cho, Kitahiroshima City, Hokkaido, 061-1136 Japan
2Coastal Branch of Natural History Museum and Institute, Chiba, 123 Yoshio, Katsuura, Chiba, 299-5242 Japan
3Sanyo Techno Marine, Inc., 1-3-17 Nihonbashi Horidome-cho, Chuo-ku, Tokyo 103-0027 Japan
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Research

Svenja Heesch"" - Akira F. Peters™ : Laminaria saccharina (2> 7B, &%) OAEEE2BOEER
ABBOEENEFEMSIC L IE8E

P48, Laminariocolax aecidioides & Laminarionema elsbetize ([E#EN 4 I FOB) OBRFHFENLDBEE
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oA &, & L EERROR Y OBEREICAME ORI BOLALZVI E,b, BENTI
% T LABR 2B EBAOBMATRIE & W7z, (*Botanical Institute, Christian-Albrechts-University, 24098 Kiel,
Germany, **MarineScience Institute, Department of Marine Biology and WorkgroupMarine Pathology, Diisternbrooker Weg
20, 24105 Kiel, Germany)

Paul R. Gilson - Geoff I. McFadden : 7055 7 Z 4+ 6 %D 9 F, WiEd L URKFHOER

HEBIUGFEDLICI/OT T 2 EWRELBL, ThODRBICOVWTRE LA X7 VEELVT
LEREOMMMESE, X2 VAENVTOBE, BIUTX 7 LFELV7 LEEMREO/N 722y PRV — L4
RNA (srRNA) BIZFIZET CRME I L& 22, 6513300 7V — FIZBIREICREIT 5 Z L H5C & 7z, [beast
group] LIEENS 10D S )V— T, Chlorarachnion sp. 242, Chlorarachnion sp.621, Chlorarachnion sp. 1408,
Chlorarachnion sp. 1481 # &tro DTNV —7OMMIZALD ) LWERREL LTHE ), BHohic¥ars

VOV THDB, DD 20D V—TIZiX, ZNEN Chiorarachnion reptans & Lotharella sp. 240 @ 1 13§
DHEPBT Bo AELZTRTOX I LFAEN T3 ODORREEEP SR oTBY, ThEhoRafks 7o
A7 & stRNA BIEF % Z Tv7/z, (Plant Cell Biology Research Centre, School of Botany, University of Melbourne,
Parkville, Victoria 3052, Australia)

D. Wilson Freshwater’ - Suzanne Fredericq™ * J. Craig Bailey™ : $IZ BN REENMEICHE I 33— F
x4 7Tazy PRV - LBEFEINOKHE EFHYE

ME»IOHI—FRY T2y bRV —ARNAEGETF (LSU) 2318 L, #25000p DIEEET % RE L7z,
RuBisCo XY 7= v FRIEF (tbeL) BT — F/h 72 = v } ) KV — ARNABHETF(SSU) DIEHEF) T —
§ L BT 5 &, LSUREAS 7 — & WRREN AR L EERCELESREIRHTH o2, 7 ¥ 7 H 168
DOLSUEF % b & ICRETHRHM 2 L L 2L 25, theLSSUZ b LI LR ZHM CIRBER T & 2 ro
72V oD DORREBHHAL PIC R o720 N BICHREND BEDOKLED LSUBERFI BT LI 25, &
DBETFRIAEOERMERHOFRFKMBREBITT 5 DICEHTH 5 T L AR & 17z, (*Center for Marine Science
Research, 7205 Wrightsville Avenue, Wilmington, NC, 28403, USA, **Department of Biology, University of Southwestern
Louisiana, Lafayette, LA, 70504-2451, USA, ***Bigelow Laboratory for Ocean Scineces, West Boothbay Harbor, ME, 04575-
0475, USA)

Douglas L. McBride * John A. West : Caloglossa & Murrayella (1 ¥ Z B, #[3%F) Om4SERFHREOKR

A BRI % 7R 3 Murrayella & 133t B9 Caloglossal $BESA - D AT 3T % T § 5 o BARS EHA % iz L
THE, MAE L S 1 HBERTHRBRHSYEET 2 L9 12k o 2. W RTFA5R b % il 8 h b Dl Caloglossa®
SEREHIBAMAD & 4-5KEM %, Murrayella (3 BARIBA%E 4-5 B 174 T & o 72, Caloglossa DT BUHARTC 13 BARARE R
A8 BT b 16 FEH T H BRSO N B o 72DIZH LT, Murrayella Tid 4 H 12 BV TR AR RLLIT 5
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ERTI, YL b~y 70— TOMBERCITRB LOFERL LTRONWHEEZRT I L2, ZhEFA
ORFHREHRIES EEFMNTH L Lo HRITVTROBEWICFET S Z L IZ% 5, (School of Botany,
University of Melbourne, Parkville, Victria 3052, Australia)

WERK - AEA  BRABLEEBEREEE Alexandrium tamarense DIFEEE &V VEBIEM Y A H D
h12TF1I X

LEEBICBWT, A I1BHER Alexandrium tamarense 2 & 5 BENT1992F IO TRE L2, ZOETIIAE
SEOH FHFERD60% HEEL, FEICKELBEEL B oo OB T, IKBEE A. tamarense DIETEEE
) VBB ARN A RT 4 7 A% EERMIZHANRIERMO ) VBER Y ARERP S, RAEY ARE
¥ 1.4 pmol cell-1h-1, EFFIEHUL 2.6 umol I'! HE SNz F 7z, FEEIERICL Y, BALBIFEERE 0.54 d1,
HMREBR/NY V& & 0.56 pmol P cell! 254§ 6 M7z, S BID&ERIL, A. tamarense ZSBIEIZ AT VEIEDOHY A
HREBOTHIICH DI L ERL T2, LA LS, ) > ORBAEEEE (Q,,,/q,=36), ! ~BEN BRI
NAAZ (Vs/Vi=4.1), BLUBVHEREE IR, EEBTLELITRI2EHMD) VHIBRETCEERAICIE
BAHTHD LEZHND,(739-8528 L BT 1-4-4 [K B RFELE Y4 EE)

Kelly Ryder’ - John West" + David Nicholls™ : Bostrychia & Caloglassa (1 ¥ R B, #&#8) OREICRIT
TERLY D OMBNBEOZENT ¥ 2 VERE

FUBRAERIC 1B DOADKBERIMN L 2 BENOHLE L AR ERIZ4ODR L 2 EHIBE (65, 1514, 2900
BLU6080ugNL!) L4DDR%Z) VB (84, 281, 639 B LU 849ug PLY) DEEEZHRMT A LICK
D, ZFFATEFFLHFINTYIIOEREBEACTUTo L BEOEWHE (R R a5 EFFOAR) LEMH
BB IRBERE (%day!) 37T 5 VERERITIC X D EHIL 72, 20K R, TREO LB EREZ#EKT O
SEBEICKE LKFT B I EAFENT (P<0.001-0.05) =5 % 27 E FFOLEEREIZNEEZ7HPS 49
BiZhT T, EHRICBVTH 3.5% day! 2* 5 1.0-1.5% day ! 1A L, REE T 8-9% day! 5 2-3% day™ iZ
BY LI P DERRELR TSIV EEEEFER L VESBITE LI R o ATV HFRIC
BV TREESHTIX4DDEBLTIZBVTE L #11-13% day! DHEEEENE 5 N727%, 49 HEIIZR/M
EXRBETRBLZ3%day ICEF TR LD L, tb0EfETidi7-8% day ! ~DBICIEF 072, Y ViBEE
DEBIIB A TH o 7205, —RIICHBERE L EBEN2BRFRO NI NATYEXCBOTIEH L ER D
BHEFISNVEGFTICE DRSS, BRBEZ LT LICE ) ThonKdEML 225 v idEL: 1T
BP0l ¥ AT EFFEFINTIYFRIBROFRICL VEEL IR T, Vv OEBIT L) hEW
ERBROT LN TV VEIREN £ AV TEGEOSRARCEMRICBIT 2 BREEE Y HIET A2 Lic LY,
CRETAVLNTELVOPORERENEEL D D L) EREZBEREDTFITEEL & 5720 (*School
of Botany, University of Melbourne, Parkville, Victoria 3052, Australia, **School of Biological Sciences, University of New
South Wales, Sydney, New South Wales 2052, Australia)

B - Eric C. Henry™ - JIIHiER™ - RA—#": A EENEEOMREICSII7LX U BITORES
FEEMEIEIC & 38

HEEYOBEOMBEBIC BTV VBOFEICOE, REEBTFEMFE AV TRARZMT VY VB
RmFIcL->oTIvFrsabfy s, Ave/ ) (LLBER), PIERAYRO—HE, 7+ 3O, 79&>
EBND—H, Botrydiopsis arihiza (U L E#REEE) B X UARGEZERT 2 BEEWORTHRE FTERH) ©
MR BEASHE#L S N7=A%, Giraudyopsis sterifer, 7 7 0 2 # %€ (Ll _E Chrysomeridales B), 7 ¥ v 4% & (¥L##),
NZE (7 AVEMR) OMBEER I NP o, CIZHEEMICB T TVEVBOFEL BRI CRL
B DHETH B RHFEHALEBA S 5T\ Chrysomeridales B i BWT 7 VEF VEEIFELZVWI &I, 2
D EYBEME - HREE L IRRENICERBERICH D Z L 2REL TV, (*780-8520 HAITHEERT 2-5-1 B4
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KEEBIEEE EH AR BRBERLS2FE, **Herbarium, Department of Botany and Plant Pathology, Oregon State University, Cordley
Hall 2082, Corvallis, OR 97331-2902, USA, ***657-8501 /= i [X7< FFI 2 M 1-1 Fl A K= RS RE R E I 78 & >

5 —)

HHER - AREE - FHES

T FRAE R/ AXVEIOEEDL SORERDREE

BHEA LTI TEO ) aX) E 7 DEENS ORNELDILRK & F8E 7 ST TS L2 WIE» S8 L
T4y ABROEERDZEFEDOETA S, EEE200-250 um DEERROEABL L - I AERoZ%E2LE 2 Y, 1-
QMONSHEETR TS W KL o, IS B ELSED, | ABDPIRR % K LB EA R
[ L7z 2NN U BT ARG OFERAF S N2 IR & RO TEIET NG FE % 88 TIAEA &R L7z, (*739-
0452 3 B W ARAG R R BT AL 2-17-5 K EEFT 05 A X Bk BERTF 8T, **811-01 14 4 R VAR 2 B9 = W 55363-9-4 (#F)

(R FERT)

-

1999 8 A 1 H-7 B : % 16 BIEFEF S XVI
International Botanical Congress(St. Louis, U.S.A.), ##&
5% Secretary General, XVI IBC, c/o Missouri Botanical
Garden, P.O. Box 299, St. Louis, Missouri 63166-0299, USA
FAX: (01) 314-577-9589 or e-mail: ibcl6@mobot.org, You
may also consult the Web site for more detailed information

and to register. The address is: http://www.ibc99.org (7
L4505 DFNE THT W)

1999920 H-26 A : 2@ —0O v/ GEER]
The Second European PhycologicalCongress (EPC 2),
Montecatini Terme (Italy). ##%5G: Prof. Francesco
CinelliDipartimento di Scienze dell'Uomo e dell Ambiente -
Universita di PisaVia A. Volta, 6; 1-56126 Pisa, Italy

Tel: + 39 50 23054; Fax: + 39 50 49694 ,e-mail: cinelli
@discat.unipi.it (The first circular will be mailed in May
1998.)

1999 % 9H26 H-10 B 1 H : & 8 MEICHER=

&% 8th International Conference on Applied Algology
(8th ICAA), Montecatini Terme (Italy), ##%%t: Prof. Mario
Tredici, Dipartimento di Scienze e TecnologieAlimentari e
Microbiologiche - Universita di Firenze P.le delle Cascine,
27; 1-50144 Firenze, Italy Tel: + 39 55 3288306; Fax: + 39
55 330431; e-mail: tredici@csma.fi.cnrit £ 74 ¥ Nt —
¥ 2 7 — | http://www.area.fi.cnr.it/icaa/ D A b TR
AIEPTEET,

1999 11 A 13 H BB S (RR LT AFEFE)
FHLAEETOFRNE TET SV,

199911 A29H  HABREFRUFTL ORI I L (R
R PR HLREABFORNEITET SV,

20003 A 29 H-30 A : 24 R AANEEFEAS (B
15)
FLLBAEFLRLPICRBFORNZ TET v,
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(GRS QEEATEMA L T2REVAHOMEZEOHE T ) T, HHREZ PLOICHERPHRAKR %
ToTwET, SEERUTO3IHOMME L, AEILIZRFREL EOLHEWITREOMARERZEEL T
VWET, 550 TIBMLAEEVET L) TEARLETE T,

BEF 19994 11 A 13 H (4) 13:00-17 : 00
B L FRFREFESE (SRR TET)

WRFE (HoFrng)
MG (RER - B) @ 22— 7 L oMl EH)
M (BPERER - B i 27 0 L 7 O CO, AN OMIS - Mg 1d CO, EZ WAL THERAL T2
»?
NIFHFER (FEK - AHER) | KRS OHEEHE & ATESORIMIZOWT

MRRERS | EHEEZHAMB L TIRERELR EOBCHRFICLI2RRLHFRLE T, BRI VEELL D
HEFOTISHETFELTBY 7, HHEOBEAFINIZ9A30 B (K) T, BEFLHOBIIHEEA
D THREEDTHEL SETWRLELHETH Y 7,

SME 1500 GEEHEZ L)

HREAW T, BRELTFRFENCEREAPTESNTUI T, RFEAB L URBEOSNALE I TR LT
TIHMEENET (YHSBMOT), B LAFhFICREH, SFiconwTBmbeniz L3, BiessE
LDHEE - HERZ EORFERII TR A —LAR—VIEE, BRLITOTIELZE N,

ShEA - HwEbhek

T 606-8501 HUAR /2 5L X 5 FH — AR H]

SUERRSERR & N HI R B R R

RE AT

TEL : 075-753-6854 FAX:075-753-6864 e-mail : hatano@gaia.h.kyoto-u.ac.jp

MR- L=
http://biotech1.nikkeibp.co.jp/cgi-bin/ws.exe/websql.dir/100HP/100hpdetail.hts?id=93 &site=btj& gid=6
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CDI—F—Tld, KEDESADRIIOHHRORMEEB Z v 7zn
ERVET, 20— F - ILBRIFLOHIMEERREL T,

H AR 74 (Japan Seaweed Association)ZE/E 12D\ T

EBSHEEE S R Y7 AOREREOEBHEEHG S ICH AL L BEEBM 2 35 -0 0Mik e LT, EEE
A HAZEOFER SN T 3EHFVICAR D F L EEIIHEERD 2 5SH2rLOESB TR SN
FRISE L U CuERMEEG SR R O WS — 1, AEMBA: & 5 AOWENIEEST VA VnA LT
LTBYF L7z HARZEIE, filt, HARBEEEER O ) UNA X T2 /08I — SR METI VRDY
L7 EOBENTEE b 1T7% o T & F L722s, EIRHEER & H AR L W) B0 -0 IS B oMns Y5 L <
HYFEATL,

22T, HARSGROEE % > v RI7 AORMEIEN Y Th , RHIEE) D O WFHEERS P, 2 5 HEE
—HICEZ LI LD TEL LI, EREERSOLATEY [HARMERS] £ 199 94F2 AL, #r
LVWHBRRIC 2 0 & L7es BEIBRMEEE Y VRV Y AL oMb Y b BEEF T TR, THERE] 0LH2b
O% EREEHRICREL, RZ2HHZ2 L0 e2E2TBNEY, T2, &5 (m2—-AL ¥ )
[HEBEER | % 4E 3 [IZEAT L, WEMEEIRL UMM LRMOMBNAE 1T Lo, RIS O8N % 151k L <7
(FETT.ERBUMCDEFHMTHEZIEY, LDV L ICHENOHRZ RO AEHZ LTREFT. &
RITEBEHB R GUKERFELEHIE, FHRREEBEER SRR R 0S8R, BIIIERGUKERSFRES
BIEEHIE, R, L) A2 (b)) RENR ETBRK, ) 74 97— - Iy v o8k
FEIROHAEM S NEEBFE O L= — 7 L/ E %o TB Y 7. HABEHZES OB OEROMI ) % B
WwLETd,

KEFIEER  (BHRFEMREYREIIREL Y & —)

[FEMMEBERICET A2 T VEOEEATIZOW T

4 A 34EF O 10C (Intergovernmental Oceanographic Committee, BUFF HIHEEEZEE) T 1992 45
HETT V0 b /BEBENETO I A% E L TWET, i, HFRCEAEL - BRI - L8
D% R CWLEERWRLHETT T ¥ 7 bk U, SR O MR 2 & ZEBERFL 78 O HEAE. 15Kk
IR FHMHE e & ZH~ = 2 7V OEAIC & 2 AME R K O HEESEIE R h S 5D Ik o 720
DR F &R O RESBIEE L —HICEZ Ty

CHLIEFES7BDTHNFE T, TOTUTTAEAFEHO—TRE LT, FEERICHTATRO 3
FEORDFEITEN, TUT T LAFETEFRP LA SN THETI, DYFETIINNERT VT - 4T =
T EARTFERICB I ARAEES N TV ABBRT, MDD LI 1 0 0 MU EOTERESSH ) 5. b
2 A BEROFERFRE IS FBAICFH L THIFEEWTT,

Manual on Harmful Marine Microalgae (1995) IOC Manuals and Guides No.33, UNESCO, 551pp. (7S£l
BT AHAM~ =27 V)

Harmful and Toxic Algal Blooms (1996) IOC of UNESCO, 586pp. (1995 4 (A& TIT b N 72 A E I I &
5 E RSSO E)

Harmful Algae (1998) Xunta Galicia and IOC of UNESCO, 635pp. (1997 EIZAXRA Y D 4 TTITbi sz
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FEHEEICHT 5 ERS#OMESE)

FRIEZ AR TOFITH R O TERTTI, IRIN=T U H 5 ERNOER R E2 i) 720 BULRTFHE L
LTIM7:9 3,600 (30US$) EhdTHEN T, F7/2, FAERLCHERNIESE CEMMES N TV A HIZFE
D180 LTBY ET, 7TI7 - At7=7 - BATFERORFEEMRBEM L, REEroF/mEIHIUT
EET, B E AR EE 2 WP VW T o TWETOT, EHTIORZFF L T NAEELZ T
FLTLEL, E)DTRBAT EV, FEXIE Fax & 5\ E E-mail TEASGBEH LIAAT v,

VST S

T 113-8657  HEUHRSCHTXGRAE 1-1-1
WERFET VT EYRIFEREN L v 5 —

Tel: 03-3812-2111 ex.2782 Fax: 03-3818-4597
E-mail: ufukuyo@hongo.ecc.u-tokyo.ac.jp

Intergovernmental Oceanographic Commission
Intergovernmental Oceanographic Commission {of UNESCO)

P

‘QE? =22y

HARMFUL AND TOXIC
ALGAL BLOOMS MANUAL ON HARMFUL

MARINE MICROALGAE

[HAREMEELZL) | OF—L =V

[HAEMEHES L) I FHEREHEBEOF— =T FIBRENLZ L2 ) T LD TBA
LEWALET, [HAREMEHEZ LD ] 13F - hkoRa Lt HARFMS@EEEEES (FE2m) &4
DB TENFE T, F—LX—JDURL I

http://www.sci.go.jp
T¥, EH)FTFIHT SV,
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1. BAEEZSE23EAS

199843 H 27 ~30 H, WWEAEBERLRREE
B - BREE 258 (W) KBV TEBEAE
BEESRETBR L, RESERBER/KIBEK (H
FESEMATE) T, —REHIQEICBIAL,
KEBMER 1918 Thol, 71, HEEI S
Db 28 BVTIHIT L CRENS TN,

A& 1BECBEAZEALFREEVRAI NS
&, R&2B HOFRICAREES NUBEIEAL
ZADBRLGEREE] (F—F A ¥R BHK,
IEAE) HHESNTREAEREZE FRICLS
MEM IO, Z0%, Fhho—KEHITOL
72o A FITIEVPITH LS LWEAEE S FEES
BHORETITbRAARVIZICEbo 7, EELITHMBER
BAMBRENELNI o= FEN DL TR L Tho
7o 3HBOFRICIZEHY YRV Y L [HEOBIETF
o ARI-EEOMR, BED» O R EPOHR] (F—
HFAHF -] BHEK) FEEsh, ESREEKE
FIl EIRIC L 2EEIM TR, YV RIY T AIE]
&, B, BHERFBEBIWBUELWOLLE
FRIT LR, BEXSMEII 1508 TH-
7z E72REHIM S LHOEE, SELREE] LE
L7 BRBITbNz, REDEEIZHIzo T,
BRASSERZRILY, #HEEAOR BHK, #
B K, WEAEBEERS X UBEERERR—KK
BPrSROFLICTRAVEE W, CZELTE
{HFLBE L EIT 3,

FE23EAESMERE

€7 %4 -7, Gontcharov A.A, Aparat
Mahakhant, R.Jordan, &#¥#i, F=RE, BEE, FAK
B, SHEHRE, SIREH, FIRER, FHE—,
FIEERE, MEE A, RBF, HHGF, FEER, &
HEX, REHES, HE B, FOKR, WEE=, 4
JNHRATF, BRER, BHHES, FRBZ, LR, 3#
O&F, 43—, $H#ET, $REMNTF, AAiEZ,
BELE, ERED, BAET, ERE, LHET,
WNEZ, bHEd, TR, KRE, KBTET,
KHBE, KFFIEXR, MEXE, BEH—#, EEKE,
RE—X, BE VI, $HIE, MEXE, MAE,
BIKF, FILETF, FILEE, 34558, 28R,
SHEST, MPIAK, ®ETEMH, JIFHES, JIBE
=, WHIEMR, MMRRE, ATRF, €85EZ, BT

e, TR, AR¥E, Rld¥h, REMT, QK
H, BEREY, MREE, IMRIER, IR, MAK,
ERERYE, WEE, Bl WELT, WOXET,
Lk, BREE, 4 KRN, E4REH, £
itos, BHE, BEEE, BART, BREA, BR
T, R, SARBTF, SARH, BOGLE, M
HE#EF, rEmtd, BREF, BEE, Bifkis, H
ARE, frT&E, frPwT, B EF, HPRER, B
g, HAH, SFET, TR, INXE, BH
B, LIFEE, TE¥ER, FHEK, FHBAE, )
ez, HRER, PlLEZ, FILE, RERF, RE
T&F, REBHIT, MER, RERTF, REl—, F
BAZ, BFH=TR, BME ¥ E&I0E B4
FE, BhI5ER, WERT, ®WEC, WHIEE, BB
Z, R B, ¥HEF, BENE, BOEsE, #8
t, BEEE, FEET, FRER, B8, BHE
—, BHEZ, BREAST, BERKR, #H 3, #E
RE, WHE=, EORRE, EXREXT, XFEH, X
Mi—, BTE%E, BKER, BEBkRSE, RILAH, B
s, =W, £—8, S%E8, ETEH, B4
M, ENF—, FEXH, FERB, XRE=, #
B, RERR, FEEHEX, KHMX, WFEHE, L
REE, WFTHZ, WARETF, Bk &, Sk, &
WWERTF, FEZ, FMEsk, F& "R, SHEH,
Wy R, A, BRI, AW, ERE,
B

2. REZRR - FHEAR

3R 27 HCIWBRESRET | 5HE2MKE 1 SRE
KBWIEGHREZRS B L UMIEEERS %
AFCHEL, fISGECE L TRBOBELEREE S
D& 46 %, 47% [HIE] ORER, 2000EEH» S
DRPAGHREREE L LICHT 2 8EEH o 72,
AR, R EREE, NGt —anr-UhY
CELTERGRbEN, /2, B3, BHOTHE
PRES VO TRERBICEBEL T VnED
ZEE, O DEEND o7z, HIEEICH L TiRNFE
#£ED 545 46,47% [Phycological Research| MDimEIR
i, ERBMIRG, 20004 5 ORYEEERLE
REETAHENDH o 72, $72, Current Contents ™~
DOPEFIZBT B8 LANEST o 7245, BB S TR
TELVWREOEENH o7 L DHENH o 72, 4751
Eh ORI OERNH 272205, BEDE % ElZown



THRE L7246 R, SREBELIE b Blackwelltt & o AR
HERITA L LR,

FlEREFRESTRISHRETHME L 72,1998 F
ARICRETAHRETE - FRHEICHL CoERL
ol AAIKHL TRBRDEZSM IRV,
#EBE - FRESORRIIH o TIHE BHK,
EB KL S IR EOREHB AL B
ol MLTHEHILE L ET 3,

3. 1998 FEMRE

19984E3 A 29 HOKR Y v RY Y AR T, AL
BICTRETRAR L2, BREICEILLIEE, Hiksh
Bl BREFFERRICEWLTREISITO R
2. E=aEROEBOR, HEFBK (REAKE)
PBRBECBHLTEE A,

[#B&5E]
[ Ji:%: 30

(1) £B%KiR (19984 12 A 31 BHE) : £¥ 48
3%, ¥ EEESN%, 24£48714%4, Hk&As564,
BY4&E 1248, MESE 1134, EINEHR374. (2)
19984F B SCER A RH e R FIFTBI & [HF S A BIR#E
B ORI 1,250,000 TH o7z, (3) F22EK
S£%3H25H~27 HREAF THEBEER LY ¥ —
EUTHRSKTVCHRELZ:, (4) F#EB&%3R
2SHICREE3R 26 HICRME LA, (5) 103081
KEIURT YA [BEHEDEROERH L EBRYE
2| 2ELAMETHELL. (6) BFAEEFLH/TE
#JIIO% B K & Dieter G.Miiller K~\3&5- L 72, (7) 78
CHABEEZRSBEE 2 RBIT L. (8) FRBEHIC
DWTEBHEY S EFEES L R ERE e HE L
(GEM [R5 46535 2271H2 8B L), (9) 1999
E£EBIU200EENEE - FREOBRENTTON,
FRERE L7 GEI 3] 46%35230H%
BROZL), (10) BREZSESEHREKICBML
7o (R [BEE 478150982880z L), (11)
YT BEEREZLEHRSBIISML 2, (12) 2005
FEEERFES Y HE BRI 2 &8 2 fToC& /-
2%, BHERREBICIZBIS h ot DBEYH -7,

O%EHBIfR

(1) 199843 A 19 HEEOSBRHARL, &S
B94%, #HE5E83%, Hith& R 665, HEI&E83%,
NESEB%TH o7z, (2) FDOMOBFICEL Tid
EFFHESRBOZ L,

165

O£ BF

1998 FFIZBAT L - FISCEE (3B $46%1~35
X, REH22H, BIRGEXHS, FEBuiEN2, &
19, TOMEFTH o7, (2) BOBEZREDS
[#E| 0&BDLDOR—-IVORBY LA L H
BHEOEFND 572, (3) 1998 FFFEICRAT L 72 IEE
[Phycological Research ] §546 %1~ 4513, £ EH$288
BB 3348, supplement id, LHIIHET
BRAXB148ETH o2, (4) EXEE [Phycological
Research| {22V T Blackwell 1 & 199941 A4 5 14£
BOHMBUERALR L DREDND > 72,

(#FEEIE)
(| Jir4:iEE]

(1) T 1999 EFEFFETE KR Iz (1) 8
3EAS - B4 - FHES (LEAE) OR#E, 2) f1
CEE[ 34 471 ~ 35 D RAT, 3) (&K [Phycological
Research| 47% 1 ~4 5 DHAT, 4) KFL U KI Y 4
OBRfE #FEA KBERK (BHKX), 5) BXRER
ZERLEDOEE, 6) <) N4 FF s /0av—%4
K&(G A 27, 288) ~0itg#, (2) 1999EFE D HAHE
BESRALECOVTRAEENIT) T LERBEN
7o $70, THERE T COFMIBEBRIC—ESN
720 (3) 1999 4EE A & #ICEE [Phycological Research |
DERIFTDEREN S - 124%, HIRIOE % L2 L7z
MR, 2000 FEDREOMBRESE, ChEIT@ED,
Blackwelltt & 32§ 5 FAICTHE T TO T 2 &aF
TEREN, (4) BEFESAFACESE, AIIFS
E, BEKE, BOSLREAR, JIHEEEOHHBIC
LY RMAMXGEREELZARICHPREBK (HFEKE
K), BXEHFERICARRZR (L - ) 258
#ah, KB Shiz, FH1320004E1 A 1 HA 5 2002
$£12A31HTH B, (5) 20004EEH S [FISEEICE
BREEELYRIAIENTESL| LOREILE
h, REEh, (6) REFOERFESASIRGK
T, BHE_K (RIFX) CBHFEEZBEVTSZ
LIl o7z, (7) 2001 FEFES ARSI HFFLTH
Y5 EHIERBENT, (8) BEFEA/UIY—I %
DK B LDRENR EIND, BEERSE, FHELRL
DHIBERDHHOTREVWILOERIHEH, &F -
HERTELIIRF LTV Z ik oz, (9) BE
LB SORERSITELITI T LIZDOWVTORES
b1, RETEONBIIOVTIRRIAERELE D>
TRENVKRS T TIIHREF L, ZORPEBELEE
(] BT 5 ERBENZ, (10) EHHFE
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#£1-1 1998 FE—RKIFTRE (1998.1.1 ~ 1998.12.31)

XA (M) FHOH ()
&8 5,764,522 FISCEKENR) - S5 1,535,865
LTESE 4,074,811 FIRIA 1,161,400
FELKE 195,000 BURIAR 172,000
NESXE 506,711 BRER 202,465
Hf#&E 648,000 HOCREEIRY - BB 5,688,407
BB&E 340,000 BWEE 203,820
BR3E 686,850 WEMBE 100,099
ENHEZE 263,250 BEME 60,000
//\//\ZT 423,600 FEHERRR 43721
BURIE 197,360 EER 616,835
BREEHEE 0 BEERGR® 117510
&R 88,000 SHR 50,000
ZEFE 2,921 S - FREE 403,430
XERATFITTBI & 1,250,000 134 45,895
EXRERA & 77,150 BRERA 40,000
HIA 100 BHE@ 194,960
Fit& 330,000 FEREREHE 120,000
%g;yrﬁva 50,000
Egﬁ%ﬁﬁéﬁ 20,000
/NE 8,396,903 /Nt 8,469,887
HEEERE 7,243,892 REFERBE 7,170,908
&8t 15,640,795 A8 15,640,795
®12 198 EE—REFESRE
g5 (M) %5 (M)
LEmE (88 - &) 5,218,467 HESR 3,187,099
LEfEe (LEETERT - D) 933,912 KRR L 7,170,908
LEEE (BRGUT - D) 265,040 GEGE o 7,243,892
EBEREOE (&)1) 136,335 LiRws 72,984
BEREOE (L) 3,713,640
Be (&) -37,450
B& (HLig) 713
B& (o) 127,350
&t 10,358,007 A&t 10,358,007
F2-1 198 FEIHEBETRSFERFNESKFHRE (1998.1.1 ~ 1998.12.31)
RADE (M) FXHOHE (M)
ZHFE 11,251 0
/NEE 11,251 /gt 0
i ERBRE 2,580,999 TR 2,592,250
&5t 2,592,250 &it 2,592,250
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