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A im X 8 H Foundations and experimental research for strategies to promote the
movement entitled “ Early to Bed, Early to Rise, and Don't Forget
Your Breakfast”

—A study of the effects of tryptophan and vitamin B6 content in
breakfast and sun exposure —

¥ * @ A Effect of meal habits and alcohol/cigarette consumption on
Morningness-Eveningness preference and sleep habits by Japanese
female students aged 18-29 : Nakade, M., Takeuchi, H., Kurotani,
M., Harada, T. : Journal of Physiological Anthropology, Vol.28, (p.83
—p.90) 2009.04

An integrated effect of protein intake at breakfast and morning
exposure to sunlight on the circadian typology in Japanese infants
aged 2-6 years : Nakade, M., Takeuchi, H., Taniwaki, N., Noji, T,
Harada, T. : Journal of physiological Anthropology, Vol.28, (p.239-
p.245) 2009.10
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In the ongoing 24 hr commercialization of Japanese society, there is fear of worsening mental
and physical health in children. Previous studies lead to the first hypothesis that breakfast
consumption of tryptophan, which is the material for creating serotonin, coupled with
exposure to sunlight, may shift young children to more morning-typed via a high level of
morning serotonin synthesis in the brain acting as an inner zeitgeber. During the night,
serotonin is known to be converted to the sleep inducing agent, melatonin. Tryptophan,
together with the coenzyme vitamin B6, may help in the synthesis of tryptophan into serotonin
and then into melatonin at night, leading to good sleep health for children. The current
research consists of the following four parts, challenging the above two hypotheses from an
epidemiological point of view.

1. The first part looked at meal habits and alcohol/cigarette consumption related to

morningness-eveninngness (ME) score and sleep health in female college students. Results
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showed that breakfast and smoking act as a temporal entrainment cue and phase-delaying agent
for the circadian clock, respectively.

2. The second part focused on the relationship between protein intake from breakfast and
exposure to sunlight in the morning. Results showed that a high protein breakfast coupled with
exposure to sunlight significantly shifted 2-8 year old Japanese children to morning-types and
improved their sleep health.

3. In the third part, a tryptophan index and vitamin B6 index were estimated and used for
correlation analysis in 2-8 year old Japanese children. Both indices showed positive correlations
with ME scores and a sleep quality index. Correlations were enhanced by exposure to sunlight

after breakfast.

4, The fourth part was an intervention study conducted on University soccer club members to
examine the effectiveness of tryptophan and vitamin B6 intake with breakfast followed by
exposure to sunlight. Participants were divided into three groups (G1: no intervention; G2:
improvement of breakfast; G3: improvement of breakfast + exposure to sunlight after breakfast).
The month-long double interventions shifted G3 group participants to evening-typed, leading to
an improvement in nutrition.

As a strategy for ‘Early to Bed, Early to Rise and Don't Forget Your Breakfast’, this may be an
effective method for dietary education that comprehensively considers improvement in diet and

morning-typed lifestyle including breakfast content and light environment
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AL Em S RE H Economic Valuation of Marine Management Areas : Case Studies in
Lagonoy Gulf and Claveria Bay, Philippines GfE{EE X O FMAE
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¥ X @& A Launio.. C.C.. H. Aizaki and Y. Morooka. 2009. Understanding
Factors Considered by Fishermen in Marine Protected
Area(MPA)Planning and Management : Case Study of Claveria,
Philippines. Journal of Applied Sciences 9(21) : 3850-3856

Launio. C.C., G. O. Redondo, J. C. Beltran and Y. Morooka. 2008.

Adoption and Spatial Diversity of Later Generation Modern Rice
Varieties in the Philippines. Agronomy Journal 100(5) : 1380-1389

Launio. C.C., and Y. Morooka. 2007. Can the Use of Hybrid rice
Improve Farmer'sYield and Income in the Philippines? Japanese
Journal of Farm Management 45(1) : 94-98
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Degraded coastal environment, critical fisheries habitats, and depleted fishery mainly

characterize the Philippine marine ecosystems. Using spatial management options such
as establishing marine protected areas (MPAs), and legislating coastal zones have
emerged to be major management tools. This research attempted to understand the
economic value of such management options from the point of view of local residents. Two
study sites were chosen: Claveria, an open bay in Northern Luzon where MPA is in the
process of being established, and a fish aggregating device (FAD) programme has lately
been introduced in the municipal waters; and Lagonoy gulf, in Southern Luzon where
MPAs are well established and FADs associated with ringnet and purse-seine operations
are commonly deployed and privately owned. We explored the use of stated preference
techniques, perception surveys and cost-benefit analyses in the following component

studies:
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1.Socioeconomic status and perceptions of small-scale fishermen on the value of marine re

sources and protected areas. The socioeconomic status and livelihoods of the local

stakeholders, and their attitudes and perceptions on marine resource values and conservation
were examined in both study areas. Fishery profile based on primary and secondary data
were also assembled as basis of determining the consumptive use value of the fisheries.

2.Understanding Factors Considered by Fishermen in MPA Planning and Management: Case

Study of Claveria. Using choice experiment, factors fishermen value or consider in MPA

management were studied. Results showed that factors such as MPA size and number of
patrol days accorded significance in fishermen choice behavior. Respondents were not willing
to trade-off the benefit of an uncertain fish catch with the definite cost of increased MPA size
or number of patrol days.

3.Value of Marine Reserve by Local Residents: Willingness to Work(WTW) and Willingness to

Pay(WTP) in San Miguel Island. Using contingent valuation method, we investigated the

local residents’'conservation value of the San Miguel Island MPA. We surveved 435
respondents in three villages and used non-parametric and parametric methods to estimate
average WTW and WTP. Using the mean daily income to impute the monetary equivalent of
WTW, the result is more than 10 times higher than the estimated mean WTP elicited through
referendum approach. Policy implications include: (1)considering use of voluntary labor as
management option for MPAs and (2)establishing ‘own village' MPAs may increase
residents’conservation value.

4. Implications of Managing FAD-based Fishervy on Marine Resource Conservation. FAD use is

a relevant related policy question impacting both conservation and economic development in
the study areas. Thus, we also conducted socioeconomic dimensions and policy. analysis of

FAD or payao-based fishery in both study areas.

We initially conclude that spatial management options such as MPAs have positive economic
value from the point of local residents. Local residents and fishermen are generally willing to
contribute labor for maintaining marine reserves. On the other hand, the short-runeconomic
value of FAD-based fishery cannot be overemphasized. The long-run dynamics of MPAs and

FADs in a single fishing ground, however, warrant further investigation.
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ERER B KA 21TV, FAMEE (W 9mmBL EAF) TlOBECHE 82 E0RM
FED, FAMEE ¥ 10mmBL LA E) TEHEIEHWTEZZEBMFEZEE E DI, HE-OREM
/2 EDORARELARE OBRICE SERENFRENRE IS ZE2HEMI L. ER - ERE
WWE2EBHBROBLICED, EBEAKBY B 5mmBL) O EATT TICFABEICHES - 1|/
S DA LA L, FARIE (0 9mmBL) (Z13H 72708 - EkEEERZEONE, 5k
OBA, KEMEATEAE A, 15mmBL L EORERTIHF E A EOFEENHE, BHiEA
TIREEREICRDZ EEZHENIT L.

6 ETIE, %25 HmAREX, RAKRTOWS OMMAEELDOHRNZED, BAENRER
ZiTo7z. I3bL, AL, BHEHBEGBHNS KMOFAZEEL, #WIHREZRTY, £
Y, TNETNOFRZEPEICHE T 2 RFEHERICH L 2N, B, THOREICKD I EHRE
Nz,
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=TT REEREABIZIES AL, FETIEEOOEFCEEOBEMIZS, BkALLTK
X EEELRBTHL7 VXL, nEENILIIZORBEORSZBEEL TRV ki, 20
ABE, FRICHIEAETE RIC W TIEEAE R ThH -T2, BEHEE - T HE B KROSMH L, TE
EDOFIFHHTE T CTRIBEZ K IFEEE TRE L, BRESEAZLITRIIL, FOREE, B7-00-(LHf
ZHWT, o Xan @R AELAETE R EPLNILE. FONELZ TICERNTS.

AFmE, LR DL 6 M HAEY, 5 1 ECIAFEOY BRI O HMEEL.

% 2 T, B ALRATRIASNDOATES, KHERE T CHREINSE THEL, &R
B 4—8 HOMIZ, 1 fEED 2 5% T 2-4 TRz ZEEIILT-.

B3ET, IHFHADSHIEERLBETNODO A ELATTRML. AL 16 ARITH 15 mm
BL OHEAINCET D RVVREER Lz, Ez, RKAEO P TIRIERL, L E WA RErk
5P, BREEREREDREESR, T IBIRS D RAER OV R R R A T A2 L2 LN L.

FHATETIE, BEAERICOWTHEZEL, BIEFBETIX, 7707217, Boirfas
BARDENREERMNEE R T ILRER L. £, SHORBIIRREIC L AT LR R L. (1A%
B — e IL S | St W CRIEF R MR RL, BEOEED 60-100%DEEOIF AL, &5
i, EICHEAB DRV AT, ,

55 ETIL, REERIE~OBEISEFHELE T D720, NEERROMEIAELT -, MLEED
TERERY B I UORERE F BB 41TV, (FRBIRPETIE O ERCB BHO R EICLY, fFAaik T
TNOOEMFEZELEGIZ, BRSO PIEE R X 7= A RE{LEEE OFRRIC L AMEEAYIZ 38+
HIEEMABMNILIZ. RIS, A BRI fdm A S A B R B - N BEER O WeE <0 i 43 HH B
BT, (FRBINOET /B - T B ER O MR, B{boBts, KAYLSRZEICET L,
A TIHNIEAE OB EA TIETR TEZ 2L L.

FOHETIZ, H2-5FEE B Ex, REIKEK TOMLOYIHIETE R BLOVEFERIROHER LUV
DR RIRMEERAEDNOITFREL DEFRBERE S DI R A HR B LR To7.

PLE, 2—23 7 KEEIZELSM T 57 Y XaDEEEEDEFERALNICTE, EHIZITelEH
ThHoTe RRKIE TOFETERITO TR THIEN T,

Rk 22 42 A 11 BICBRESN-AREES THRNRIEEEITV, Bl ~bBEYIC e T
fo. Fio, PEEEL, RRSINEO—END, BHFRIAT LOHDLENHEREIC, BEIC 3 HEARLT
W5,

W~ T, BB COAEMERNOEENEHD THREEWATEO B A EEZR 7= B EE ORI
TR SCE L TOKBEIZHFITEL QB LEEZ LN,
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HHMMEE Alexandrium catenella ORREVEB #HAEEICET A 4EM -

A B RURIFSE

Effects of nitrogen deficiency on the PSP production by Alexandrium

catenella under axenic cultures, Matsuda A - Nishijima T * Fukami

K,In: Yasumoto T, Oshima Y, Fukuyo Y(eds). Harmful and Toxic

Algal Blooms. Intergovermental Oceanographic Commission of

UNESCO, Paris * 305-308 + 1996

B E Alexandrium catenella DYEFEIZ T T 2EHE - V) D%

DECE, B - 18 Sl - R RLAHE, N A KPES25E - 65 (5) - 847-855,

1999 #£ 9 A

B Hi T Alexandrium catenella O KIZT BEREY I 0
O NHEER - aSERE - RN - B EARE, BAKEZSHE -
67 (4) - 658-663, 2001 4E 7T H

U 2RI TICBIT 2 Alexandrium catenella D¥EFEOE) %5 & Ok
BE H A, A - AR - RN - BT ERE, BAK
PESFETE - T2(2) - 193-200, 2006 4E 3 A

2FE U VHIRTIZEWTKIRNEHRMEE Alexandrium catenella
D FREE H 872 5 N HE RS RIC R T T 8, HEE - HEH
W - BRELAHE - RNLEAERE, HAT Z 20 b2 %2 - 54 (2) - 92-98 -
20009 A

HFEER FE & B M M
HE & 8”& RE A
BE & & Bk W
am XX DA DEE

Alexandrium catenella (3, MEEEFZFHET 20 HMBEERETH L. AEZERLLZZ
BEE#HLL, BUERORWBPHZSIEEITENS, BMEE, KEZLEME LSS T
Wo, MRELTABEOME - HEOH L Z PHEIT S Z ENEENDDY, TODITIE, KiE
DIFEREE, RRVE A ER 2 MRIAL, RIS COEREZMET 20ENH S, Ll
BING, INETOMRITHFERWARW, T T, AWK, A catenella D EEEE S
KOBAEC KT TREZEROZEZEEXBICIOHS NI L. H5NHEE, IR

EREns,
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WAGEEPRRRE  HEIC T TR - (L ERBEROEEZ DWW THRL -,

AFEIIIKIR 16~20C TL WIEFED R 53, 30C TIRBETE /- 7278, HIsEFEmEMIE# Iz
EWHOD 10CTHHIENEETH o7, HHBEIZDWTIE, 56 4 mol/m?/s LA F (192 £ mol/m%/s
ETRB) TIWHENE SN/,

ABNT, WERRER - U CORIMICEL T, thoBREOMY TS 7 2 EBE LSS,
AR ETFREENZ, LAUENRSY RELTHIV N VELAMNCERERE - iR > %
WASFHATEZENARETH =,

LAED#ERNG, A, I CEDEE U72KIE 15~20C OBREI&H8 F T, ALY
CIREFMM LT 2 Z L TEE OBSMSIRITHEL, FRi#ERE, —HRHEZHLETLIEER
57z,

SRRBEYE HL 7 A pE R« RRIEPE EL 3 AR PE R I VTR - bR BR B R O B AR R, M
WO R TE R &I HPLC Z2H W T L7z

KIBOEEIIOWTHBRETo2E T3, EEMiEAR (200) L0 BHEKET (10C) TF
BAORAK LR DTz, HEEEORRTIE, ERYEREICH YT 2 80 1 mol/m2/s THRIIBAITE
L7z, S5ITEEENRKE /L EEFRIIWD L.

MR OBRIL, ZHEHIRE FTORETHSMTED Lz, BT, s, mansk
GROMDE EBHIT 4.2fmollcell NEE T L7z,

—J5, U CHIRT T, MNP 0w B3 s e e OHIRN U & BT 5 I on T
FEICHRLE. MilRANO) >RELARLTWEEEZ SN RIEBEEET TOFRIL
92.3fmol/cell &, FFHENGERRET TOFERELKL TH 4~6 fEE0 o /2.

EBHE ) EDITHEEINAZZHFETTIE, 1I5CTOHRHNOERIL 20C IFFEDL LMo T
ZEnG, 15~20CTIIKIEX D b ORERRENEFERICASHRHEELZRIZLTWDLZ L
SN ERD Tz, £, BAKRT (10C) T, €F -V CHIEFMZBWTHHIRNOFERN
M IRD I ENRBE N,

DLEDXSiz, A#oBiMladz0 0FRIT, /K, YOREROEEEHRICEI>TELL
EETLHIEMNASHERD, KR 15~20C TV AR EDIEHEIC DI, WK EH 5 Wi
MBEFICISEREINNS W TIE, MRAZT) HIE &/ ZAENEREE Sz, ’
HrELPTNnEEZ SN,

AWFETHE N ETR o7z A catenella D¥EFEFEVE S K ONFRENE B3 A pERF LT, MBI R B 1
HEROEHZMHT 2 ETHEMTH S &, BEFHL - REREO PN FRICELD &
MFah s,
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Alexandrium catenella |3, WKEHEHFZEET 28 HRWERETH L. AEE2EALTHEILL
A ZAPERD EHECROHNRPHEEZLZIRIT. HFEVRGEZBAS L, BHITE
FRZHBIE N, KEETORBENBRIIBDTRE . 0D, AEICLS - KHOFE(E
TH - TRIL, —BAOFEEEMT LI EMVM<EFTNTND. 51T, AEIEHEOR
BIZBWTHREZERT2ZEHH0, RBICXDFREBEOTH - FHHEHRDONTNS.

INETOBRGBESY ) D TREOHRENS, —HEOHENIAEOMREE S IILTLH—
BUBWIERREEINTHY, TORRO—DE L THRNDRUTEE SERBEELEICLD
EHT LI EMNEODNTVND., ZODHEOBHLENHEICTH - FRT 5201213, BER4E
YTHHARDOMNNEE DL ETHBRANOREE B BEROEEZHSNCTH5ENH S &
EZAOND. LML, RESSHE - 5%, BCEEEENRETH -2 EICME, S2ATE
FWTIIWIANENZ &N S, BIERYE - FBER - FEEFECOWTE, A HTHSN
N TV,

TITHAURE, EH - FROHEOARS TEMEEDHED S b FAHLOTH - TR
RO TR EHRC D L THEBEET2D, A catenella O BAFEE BUEE P X ORI H 354 Jek 1 %
HeEMILEDELRE. TORR, LFOZENHShERo T,

1. BRI ROF T PR Y BRI A 0D B2 4 N ONE AR SR A R

AFEOHEFEICHE U /2KIRIE, 15-20CTho7z. £z, 30CTREETE2Mh->72%, 10CT
VLR E IR IR WD O DHEFATTRE T H o 72, T DWW TIZ 2534 PSU, FEBREEIZ DU
T, %E8%fT572 192 g mol photons/ m*/s FTOHPETIL, 56 1 mol photons/m¥ s L E Tk
LT VAL E DoV g A

L EOEBZHRMUZEMZRFEL, AEOBEICRITTEERESE - ) ViBEORE:
A& C A, MO FRMERY, MEEBERTTT uM, 7oEZTRERTII uM, EH
BY>T072 uME, MRRICER T 2REMDEERCMORBIMEREE LKL TEWET
Hole. £z, REORKILIEIEEET 047—0.55/day &, DTS5 7 b XD BEMoTz. &
L, RZ2ITORELTY I JBOL D RAEKEERIIFIEALEHEICHIATERNW—4T,
U2 EIZBIL TEAIL MU RSN IR - AHEREY) > ZiB)A < BRI TRE T H o /7.
DAEDHRNS, ABIEEEER - ) OMAZD <> T, HEEECHOFRMNEERE D
BMEIIEARTHEHDD, HEMEREREEORBEHIOLDITHIV NI VBERIEEALE
gL TWa X2 aMERICBNTIE, AHE) 230020 CEXFIHEITETHSZ &
NG, TNEEFRTERVWHEEDFERIEMISI TS EEZ SN,

AEIMOL < DIRFERIMTZ >0 h BRI, EY I 2 By Z2BEICHAICERT 22 &0
BSMTES7z. EX 2 2B, OHEEOFREERT 0.22 ng/L, HALBEIERE L 0.55/day, /I
MEANES 2 2B & i 0.65 fo/cell EEH I N, ABEORAK TR & B9 0 2 801 2 5
EMOFWHTZ 0 b LB URER, A%, BEY IV BLIEBETTIE £2<0BA M
KD HBERFTH M, KEYI D Bl E FTIRMDO TS > 7 s> & 0 B EBAICHIET i 54

LHOLIENEBEZSN . MORBT I h o EOHGEEZDE, RBETEEY I Bl
ETEDBEESY I 2 BLIRE FRERITH S &R N
2. WEMEHFEEEIC R I ITMHREEROZE

KinDEBIDOWTHRET o2& 25, #il%/z 0 OFRIIMFEFME/KED 20C TIE/z <
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10CHOXRDRMEKIR T TRAEZRT Z &N o7z, 10C TIHMRAERESEALES 2, #ik
B D OBBRNEDE<Eolz. 207, M%7z 0 OBFRIT 10°C T 72.9+2.0 fmol/cell
EWDIRKRMENE SN

Kﬁ%mtﬁﬁ%%ﬁgi®%%€%Nttl5,%ﬁ%@ﬁ@&JMmWMMmﬁmfﬂ@
LBiz D ORBRITEA LD, 25.011.6 fmol/cell IZFEL =AY, FNLL ENRENRKEL 2D EHE
By L.

[FARIZKIRZ 20CICIR BT ORBICDWTHNZE TS, 35 PSU THENELE S 250+
1.6 fmol/cell 27 L7273, AT o 72485 19—40 PSU O#HIF TIZ, #EN7~0 OFRITHESIC
KOFNFZERELZEEHTH Eidlahork.

A, FERFERSELT GTXS, C1+C2, MEMSE LT GTX1+4, C4 25 ATW=. #i
faAN O IIL, KIREOHBREIC L OPCPEB L2b 00, YIRESMED 5 V85
KWRDHFOERT B &L, BEF—ETHo/Z.

3. FREMEFAMEICRIFTESE - ) UHEoRs

ABEOERTHMEFRERETLUELIEA SN ZEH - U 2 HIE FTOAEOBEME ¥ RO
PR H 5 A P & R B TS T L.

20°C - EHRMHIR T TORKHLIEGEE, RMRNERZSRIZZTNTN 0.66/day, 6.99 pmol/cell
RSNz M40 0RFRIE, EERHIENL </22I200THSNZEAL, MK
EHRERNERIMTITN E FIZ 4.6 fmol/cell ERHELS 2072, £/, MM 0KREREMAN
ZROBROMIZIZIFE-ROERBARIGED SN, ZOZ LMD, MRANEERRRECD
5 EEFITE, B2 ORFREIT, KEBEEVPTHCEETSERETIOHELS D&
MMM ERD T,

20C « V) IR FTOmAIEMAEE, RAOMRNY >3 32724 0.79/day, 0.28pmol/cell
ERHENZ. MRHZ00RERL, ERHEEORFEIEIRZD, U HENKLL A5
TEAFIZHEAL, il & B0 R/NIIEN & E12 923 fmol/cell EFEHE< o7z, T O,
FERPESELRRETTOOO LKL TH 4 FEho/k. ZOZENG, BARMDZODY
G RAVNE U VHR FIZH D, NOMEESEERENMENEBERICBWTIE, MlksE
FETNEEE AL TD, BETOMEEEFERIIEART 2 EENHLEE2 5077,

KIRGAEE 10 - 15 - 20CIZELEE, TNTNEFRDH 2 WIT ) VIR FTo gk % 5
Tl /=D okERZNE LZE 25, ZHFIE FTIE, 20CT 3.8 fmol/cell , 15CT 5.0
fmol/cell &IZEFR U TdH 2 72A%, 10°CTIL 19.1 fmol/cell E¥ML 7=, U AHIE FTH, 20T T 64.1
fmol/cell , 15°C T 61.0 fmol/cell EIFIZF U TH o723, 10CTIE 104.2 fimol/cell &72 0, K&K
BOEROPTRbE N 2.

INHEDOIENS, ABEIIKEBIVHREANOEE -V EFRBICKVHIRD-DOREREZ K
SLEHESETHD, KRN DMIEAND ) ZHIFRIKEICH S E X1, MilldZDORERNEFL
SENT BHEEMICHD Z EDBHS NI T,

PLE, BB THSNETRS T A catenella OYENEEFRERE, FRETE B HEPERMEMN S, AEIC
SO ZHENRFC LT VWRESRGELELTUTO 2 D0OLENREZ SN,
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@ A. catenella H3K B IEHHT 2 BRI AL

KR 15-20C T, IV M VBRIIZIZHEBL TWD HOOFED ) JENGEET 2BE T,
AFIMFEE OBEESNSHWTHEL, RAEERTLIZERBICHETELEEZ N, 0L
DRGHEITE, FREREN TS S0 FBEOMRBEIIMO TEWI EnG, EBRICHEET
SRR FERIIEFICE <20, ZHERHEL, FHINIHERLEI RDEELLN5S.

S 51T, AEOKEEHEED) RHBRICIE, AEOMRNA) HIRRE L35 2 & THilk
NHERPE /25720, MIREEICEEN TS, H50nidHREE RO ERCH o7& L
ThH, WAKTOMEERFERIGVWEERN, —HEICEBINIFRICB N VWH B 0IT
LRI D TREEHER T .

@ MM > HIBRIRAEIZ 3 0 2D A, catenella DI EED & < 725 &tk

Kiid 15—20C TV EFGRDIEF TP <, WA RI/NE WH 5 WITHEE-DLTEHE )/
S W ITHERN 5 RE S NS AEOMBE D DIz WS, M2 0 0FREFEITEL 2D
=%, HREBERZZTNESERVLOORICHEET MEEEHERIZZ< R0, —KEICE
MEINHFRIIFE<2DEEALGNZ. ZOXIBEFHBETTIE, MOKELD bRV RERE
ToHAETOREEEERDEATEZBZ, #ToEENRHd 2 EEZ 5N

AWM S, A catenella DIFFERFYE, SR ERB X ORRME H # AR ED T s hicx
Fo. S5, MREECEESHEMBNOEZEROEBFZREINIRE - BRI LHIET, AEick
D ZKENPHLELCT W 2 DORBEFEZHSNMNITHIENTER. TS OMREIL, ABEIC
&% HEH - RFBEOPHNZ FRIZR/IIDOE EBIZ, BREEOREMNS S, WO K
HHEBOLHZMATL L TEHTHLEEZAENS. HEHETORBEE S > 7REDL
RE, AFFETHS N ER O TEARED R E R LT WERESRM, B S N 2 ks
AERNPE L B5REERMEHROMICEERL, Wi - BIEZ2ENSZET, 5%, ABIL5RK
B - —HHOBEZERICTH - THIT S 2 E0ERIC/ S St a5,

DX, A X, INETREEAEHNROE SN TWah - 2B HiR#i i Alexandrium
catenella O FRFNE R B EREICH T 2 MMEE P EHEAEFEOBRRICOVWTHENCT S &I, &
mEEOHENSHERLEHOTHD, BoTezBiEL 2 [REERY Omhs HEEC
9o ZOHEEEBE—HLT, Zi?ﬁ)‘(ﬁs\?ﬁ%?&@fﬁi@%ﬁl:ﬁ“ﬁ@@_%*E)CD’C"EB%&#&U
el
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Ecology and Population Dynamics(Teleostei: Siganidae) in Lagonoy

Guff, Philippines
Soloman, V.S., Yamada, H., and Yamaoka, K. 2009. Validation of
daily sagittal increments in the golden-spotted rabbitfish Siganus

£ &K WA

guttatus (Bloch) using known-age larvae and juveniles. Journal of
Applied Ichthyology, 25(4):438-441.

Soloman, V.S., and Yamaoka, K. 2009. Assessment of the fishery of
siganid juveniles caught by bagnet in Lagonoy Guff, northeastem
Philippines. Journal of Applied Ichthyology.

Soloman, V.., Yamada, H., and Yamaoka, K. Early life traits of spiny
siganid Siganus spinus Linnaeus inferred from otolith

microstructure;, Journal of Applied Ichthyology.

wHEER & & B Ok BHE
Bl B R OREE—E
BIE & & R\ A
i XL DNEDEE

Early life-history of coral reef fishes exerts significant influence on their population
dynamics. This assertion has been explored in the dissertation from otolith-inferred early
life traits and settlement strategy of three siganid species (Family Siganidae) in five
papers. The study site is Lagonoy Gulf, southeastern Philippines. Daily periodicity of
otolith increment was validated in hatchery-reared known-age Siganus guttatus larvae
and juveniles. Fish stock dynamics was investigated by an assessment of the fishery of
siganid juveniles caught by bagnet. Seven species of siganid juveniles were identified from
the catch. Bagnet caught 49% of total annual siganid juvenile catch which disrupted
settlement because catch was equivalent to almost the whole night-setting young fish.
Specimens of Siganus canaliculatus and Siganus spinus examined were from the gut of
Katsuwonus pelamis caught 120 km offshore to settled juveniles caught 5-100 m from
shoreline. S. canaliculatus settled at the age of 1 9.44+0.8 days and size of 25.83+0.15 mm
SL (mean=SE; n = 85). S spinus settled at 19.9.4+0.1 days old with size of 30.5+0.12 mm
SL (mean=SE; n = 86). Seine net caught post-settled siganid juveniles that composed 51%
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of total annual siganid juvenile catch. Stock dynamics of the species is highly lunar-periodic
where highest volume of juveniles move to the coast on and 1-2 days about the new moon in
April and May, summer months in the Philippines. Their early settlement and short first
feeding indicate the urgency to reach coast within that narrow window of time. Their daily
settlement weight data (2001-2008) showed remarkable strict lunar-temporal coherence
despite significant continuous catch decline. The findings suggest that settlement volume is in
direct relation to their early life traits in the sense that the young fishes shall have attained

an optimum combination of the life traits at the time of mass settlement.
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AL # O Victor Salcedo Soliman i3, 19 8 3MEE IV K¥ZEF¥E (KESEL) 5.
T RIWINI CATA B RFOBLREBICERZL. 19 9 4EIELE (FiREDL 28T
S, MIRREELTIE1 99 1FELR2 6 OMNLENEL. ZOND 5 WNSREIOFAAHFEEH
H#BRT 525D TH 5. HEEFE TH D Journal of Applied Ichthyology 17 3 7 FZE X VAR fh s
DIRPUZH 0. AEUGE G L ARG B EZ 2 L TWS. FBRIR R OZEICDWTIE. W%
ZE K ® Harald Rosenthal t§ £ X D AKX OZHEANFENH TN S,

ALNEm L OMFRRTH 27 1 TRAEIT. RETEIZTNEESREHRE CTEER I N0,
BUHEGIIC B WTI, Bty DNV EE L THEERMBZ 5D TS, TORMENHEENE
THO., S NI ZEELTEADLEN WD, BlBRSRFEA BHis T a5
HRAIRICE > THIEL WIIERRTHH 5.

i LR T DMERTHRIZET T VE I P EBEI—-NRICH 25T ) (i, =
DR THRHZ T IINAMORICHET 58 > I FINERATHRONIZHDTH S, KRBTy
CEIEAERECHD) AT, EXCHFOTBEEBIZY A TEHEAO 3 KEE L TE
HTHO. LML, IEFEMO 2 HFFTIRTY A THMAORENIED L IR << kn, 5
T/ AEIET A TRHERICE > TIRIED A DREDOEM & /no 7z,

AmI 7T EL OB TN, NI TO@BD THS.

BEE, SO/ MBIBITL7 A JTEEICEET MRS EFsnTns, £Ehs
W4 8 0MOAENHREEIN, TOND1 3 1 G EMShOEREEL. 2 3 8ENY >
OEMERETH S, FalREL, FavFavutil1 9, 72 7F5 1R 1 8F, AL A
AR 7THE, YAIR 1 4FE20, TNSOFTHRELEVWIEETRES E, 71 TRNE
LRBOLWARELRLZENTED, FETIIFEMIIWS 60 b D71 THEOWENRHE D,
TONG6 0 b 2HfEfaNED 5. LAL, EFEFICHHAOHBEENEZICHILTWS, &
BT, B2f07 1 JTHAKBEDI 0 X2 5D IFINETOT A JTEEDIMBEIIT.
BB OFH LB E 2B, BERR AR ORANILE TN T NS SE2EHL -,
BB, NIy b (EEISOETY > JHEICINAE ST OHEfRZZF R THEE T 2/ A B —F)
THENDSY 1 IRMAORERF M ZH > TWd, 71 JEHAENRETIHREBIEVWELZ
FioTWDHAY, TNETHEENERICKIITEERMIZ<TRbNTRENS ., T TIEE
NENWHERDT 8%, 8%. 3% %2 HHBIEIVTFAD, 7I7A4d. NFT7AITD 3
BRZEZROMAEZIToO. ERBEEIZZ 00 1ENM520 0 4F M TAMICEILL. 175
N5 6 5 b EFEFLLFICHEA U, HIEEISN D T/a< CPUE (BAIZ 4z nakE) b
VHF A U e, T —RMICEER SN Z2, 4, 5 AOEMNPLTH -7z,

FB=wL, YMIOR3E (EZVTYAD. 737400, NFT7A ) OHBOBIRE, KD
DEFRARNE R LI b DTH D, TORE, WHEETC AR COMITR <. HIEI D
THRWIENHAShERS Tz, 3FOEROHEBRIIFRNEELE 3 4% 056 4 BBBEL T
Wiz, —MREVICHEIEY A THRAT A1 XL 0N holz, 4 A, 5 AOKANE XN oK
2, KEORAMEA DS @SN TV, Wk, ZOX S HEEEHANREENS &
HRDNT, SRS & PHEEIN S,
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WBOEX, HEBRON > TWAIX 71 TOHFAOR AW BIT 2 HGEROMREZTio b
DTHD, AFLT A TOP TR TCEMBIIE V. NFTBIOIOHCHIHEET V7Y
L -5/ 0 HBNS 3 5 HIRE TOEAZMTUZME, fH 1 A TOEKLENS
CEDVMERE NIz, XEMOHEISMEE 2 HHICERSNA ZEbHENE > T2, TOEE
MRS NDIE, 7 TR TIEHATHDOTTH S, ZOMRANL, SBERMNOEBHDZNT A
THOMMEREMAT S LT, MO TEERFRICRETHSI.
BHEX., HAOWMMBENSHREINSTI 7 TONMEREZE >/ZbDTH S, F-HE
A, 200 8FEICH I IFIVEOY > THOHERIEON TS Ry TSN/, [
EORWIBERZ I THWETHEES NZ/MA, ST/ 1B0oBanr5HAT7 0 F00HS T,
BERICI > THESIN YT OFNEYNSHENZEEMEZEZ SNLHMA, O3IBITL
S THREND, BOIWKEH, M. ROERZ R T, FEBICER SN HIRD 5N
7zo HEwnSHERIE N2 ZNTNOHID S RESN-HAOEY AHEIL. &K 2. 1.
WMEF21. 7. AVITHNEW20. 6&o7. TNTNOEADPTHOEWVHBOMEE
W 1 8HME. 19HE. 17HBTHD, FEWIIZRD SN2 o7, & HEmEORMEORD
EARBEHNESDZERNS, 59%DFEHKIZI2 0 HIBTERELZEEZEASNS, FEKBETIE. HA
XVEE DO RL ORI HEEER D S W IR T AN, TORBREREICELE L, BENRE
WZ EEHHORHNY A TROMAEIEIZ E > THAEADEFEEZELZ LN D,
WARETIE, >EZVT7ATOBAGHEMNS RA-EBHEMARMEZH TE TS, AFEDS
DOMARICEIT 51E#HRIZ. 200 5FE052 00 SEEIINTT, 5T/ 1 BB WTIHER
HCHWHIZE > THRON-HEERZHEICHDZH0O2EAL LTS, AFEOFIELRIT 1
6 HR&E <, 3 HEGRFICIIRAOBREZTRoTWe, SEMMZAHR1 9. 7. TOBOE
HARRIT28. 6mmThHol, HFERMUIOHEEITI T TOHELEFAUL. FHGEOBRD
B EHADEWE OEENSTTRo7z, K ofEET. 48, 5 HICHERHORD (=
1~2H) TN, TOEEHEIZ20. 6 THo/z. MABRIITI T ITEFETH D,
AR A D Tl < B XN, HARORMICIMAR Z 572, IMARDEH L /2 ik4E
ThH, MAREABOBERIIHETSH %,
BEER, B—ENSEARETEMD, REREETROLBITHS. MAMILA IR
OTRSHEFBEL, AHBEFFRELTH. ROBEWHAKO, BEAMTTOMY RO FEVERIH
MRETHD. IEROSTT /A BICBITHRERET =5 O FMHECID., MAROBMEIE
CoTWBIZENWEMERS /. FHRELT, MEEMAK, RRAESRT L THRADILE. S0
HARECRZIRETLHIENTES, 70V ECTREIKRS N7 1 THEEAORIE ZRE X
HHR/IZIE, BREHICHEDH 2HEE. #EAOEREIL & &N RAIC KT 2 B iR A
H¥EZE, HRINIEZDRETHD EARIFEEINTNS,

EREORRIT, TR CEU & O L OB RAFE S E . RN A bR Y 1
TROFRINVERERMNEEZRBESELHIIMNAEAOHRE S EH. AEROBLORMZE
DHIZHINLWEHIMTZ 5, AZBRITE2E—HTHKE L.
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5 AL w3 H Comparative Ecophysiology and Phylogeography of Monostroma

(Monostromataceae, Chlorophyta) in Southern Japan.

5% *® # A Spatiotemporal sex ratios of a dioecious marine green alga
Monostroma latissimm (Kutz.) Wittr. Bast, F., Hiraoka, M. and
Okuda, K. (2009) International Journal on Algae, Vol. 11, Issue 2,
Pp141-150

Seasonality and thallus ontogeny of edible seaweed Monostroma
latissimm(Kutzing) Wittrock (Chlorophyta, Monostromataceae)
from Tosa Bay, Kochi, Japan. Bast, F., Shimada, S., Hiraoka M.
and Okuda, K. (2009), Hydrobiologia, Vol. 630, No. 1, Pp161-167

Asexual life history by biflagellate zoids in  Monostroma latissimm
(Ulotrichales). Bast, F., Shimada, S., Hiraoka M. and Okuda, K.
(2009), Aquatic Botany, Article in press

HFHEER FH H B ORm
mIA eI AfRM B
R MEEER BIE HiT

i L ONEDEE

Monostroma species, an important edible green algae in Japan, are ubiquitous and
abundant in marine and estuarine intertidal zones where they provide habitats and
nutrients to the meiofauna. On the basis of unique life history and thallus ontogeny
patterns, mating tests and the homology of first internal transcribed spacer sequences
(nrDNA ITS), Monostroma sp. naturally occurring at Uranouchi Inlet, Kochi Pref. and

commercially cultivated at the Shimanto River estuary, Kochi Pref. were conclusively
identified as Monostroma latissimum (Kuetzing) Wittrock. Seasonal fluctuations in
thallus length were found to be distinctive to the habitat where the strain grows and
re-occur annually. Cytological investigation on the gametangial ontogeny revealed that

gametogenesis in M. Jatissimum occurs in patches along apical regions of fronds and the
gametes release by dehiscence of gametangia, Ieading to the disintegration of thalli. The
overall primary sex ratio of M. Jatissimum has been found to be about 1:1 which is likely to

reflect Fisherian selection. Asexually reproducing M.Jatissimum is discovered at a low
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saline habitat and this strain is found to have similar ITS sequences with that of the sexually
reproducing strain. Monostroma sp. distributed along Kuroshio Coast of Japan were found to
be cross fertilizing and have similar sequences for the gene encoding small subunit of
ribosome (nrDNA 18S), however, a substantial variance was observed in ITS sequences.
Phylogenetic systematics of Monostromataceae has been investigated using nrDNA ITS, 188

sequences and a combined data matrix.
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i LR O IROE S

EFI VY REORET, RFORBEEB IV KSRICAS BEIzamL, B
iz DEYOFEUCEEZHIG L THD, £ZAELTIE, BHICHHINAEEARA
HEETH 5.

HEEHEE, SHBERETHRELZvON ) N 7Y (Monostroma 1atissimum
EATMX DEANLTMEE LU THY, £EFATICIAZHMBERZIICDEL, EHE
BaeN—2 L LgiEe, ffFEE, AERIZETIMEELTWS. 2512, DNA
N—O—F 1 > 7% IRNA ORGSR/ ST DS, HFERHEFNTFILEERA WS
MEDBIT->TND. ZOXIRMEDOHENS, LLFD 11 HE IO S EELHH
REGTWS.

1. RARBLVEHEIN TVEEEIIEHATHT 251 T THDDITHL, ks
SETITHA U RN AT 551 T THotz. LL, WADYA 3
THY, WIS Monostroma latissimm (Kitzing) Wittrock ERIESN 5.

2. WERORIICHEDSFHHEONY - I3AEFMITHEATH D, £/=, HEFKD
RN,

3. OB RIS BETCHICEZ o722 805, HaBERRTED
PRAAK T2 IFECEA DZACITHEE RITT T EAVRB I 5.

4. BB TRRIIEA BT IR W TAEENIZEZ D, AT XA HETEMEED
KAIZK > TERMEFRENSFE-o I <ICHILEN, TORELE LT, FOEKIRSHM
AT %,

5. BEARYEIIIN 111 THHZ E0nG, HARRIRIZHT D B LS G T OE
(Fisher OESEFH) Z kML TWn5,

6. HIGEA, BAORLEKK, RETEOREER, 2 FREENBITOEEERETS
&, Monostroma latissimumlX Monostroma oxyspermum (¥3Ft b L) IZTHEABICED
& Th 5.

7. BRI PR OO RO D OARREEERE &3V RRN,

8. RHIBREOB/RHIIAMTHE N/ HEBOEORET, AFHIZHhNb S TRZEN
A[EETH O, £z, 18SEZURY—LDNA (nrDNA) BT OHIEEINIRE S TW
5. UL, BHEEIIERTLIENDNTWS TS| E OB EENCIZAE/ L
RINHZHZENS, BERIEZRITMICEZ 272 Z EAVRB I NS,

9. DFRMERBTNGS, Ulvopsis Bl ST 7Y REK 0 Gomontia FHZET
RETH5.

10. BAAE—MIZ Ulvophyceae (7AH#d) @ T Ulotrichales (EEX FoH) &
Ulvales (YA HH) ZRHLTWELDIIANBLRIETH 5.

1. SALOSFEBEICBT 5 RMEEREH S NZT 2 LT, 5. 8S nrDNA E T DOfFHTIX
BN TH 5.

FALGNIEEN 8 DO THANLTEHNTHY, H1EOHS EH S HEDIDEE
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A CEA DR ROEE

RS 2EFNS 7TENERMEREER>TWNS. P, 28, 42X UN5EE, ©
HEMNMBERLEL TWVNEEFN TN IROFELHEHEATONRER T TEHx
NTW3E., TNTNOEOAFIIEBLLTOED TH D

e i, ISR, BN, 2L ZFEFTHONITENIONT, AN FiE
EEOTICHEHIL TWnWaD.

BHIERRICBII2RBABEDON b T/ OFEHIME S EERE

T EBOHHER X NSKIFE DO RS 3 D0 AIZHBWT, 2005 € 11 HhS 2007
FETHETORM, FEFHORELEON /B M/ YOERENEEZRHEL TW5S.,
Tz, TNEAEFHORBLEBEREEZREL NIV TRIET 5720, BEEEBRNTIN,
F7z, ITS1 RO INA B A O 21T o TS, TS OB EERN S, KR
BARKR S WA IR O THRE S N TN S EEROB T, BEWICEETFRZET S =
&, T, WAD ITS] HEOHERINN—HTELENIFERE2ETWS. BEED
FHHRIWKRTRRDD, WHEBITAFTIIELL, BN 2RESEE2ET
W3, BESBEOCABTRE TEAODHBREZRNEES &M, HOBED KT
RORAE IR BEADORE EAFICEEL TVEEERELTNS

s REEON / £ b OB TEDERER R

FREAL 7o RO E TN/ & b T Y OBRBERICE T SEETFEORE R %
HFHHBFETHNTND., BEORRBRL2DD5 1 THRFELEN, INSIEBEW
WCIAERICRBL T 2T H S ENWIHEREF TN D, BRI O SN 0
TREMTEIIMEL TIHL, TOPTERBRHRL TREE D > EZBROEE
THRKRE NS, BEET OB REEN SHEEEFICB T I L THEIN, BIE
TERORMBIZE > THFANITEZ D LI REHF TN S.

HHEREKCON ) £ NI OEMBREENSERE DN T

RIS NET 2T, EMRICZRINBIANZZALD—DTHY, &%
OMEIZEEEZRITTH, BEEIIBWT, ZOHEZHSMILAEER FOFRITIFE
AERW, BH54EFERLAFEHIZBI2HAOc 0N/ b N7 OHHOZE
BZFARTNDS., AFMEFMIILET, IRTOHEETHRIEZHN 11 THBE WD
FEREFTVWD., 2O ENS, BRARICBUT DM T /213N OBMBEE O A 1172
REDOTIOBEEEZHFZOREERNIIFHALANVNENVNIEREZLTWVS,

EON/ b RITHIZBIT 5 2 BHEEEMEIC L 28045
SHBRFAETEON E NI OEEERRERR L, FORA &8 TS Eigo

HEBEANZRRTND, EIEAERIT 2 ABEEZ S, AOENTERTEEMRZ

BHLU, ENRICRETARABERZ D DENIEREZETWS, WHAREOFRRE
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i B A DR ROE T

& ITS IO HE B AN A IEARE — KT 22 05, INSFEED R 5%
IZHBNWTIE, oIz ST, ITS EEOFEEFDHEFF SN Tna ERB L
TWa. £z, ITS EHEOHEERSZ/MAW, tON/ b hIVY & T 75
DD TRMFRIBZMBEDITIZDONWTERL TS,

t b T REE ORI ZHREDOFEEZRT DNA/N—T— R4

b b TR ORMIIEF I AT S EOWMAEEN S 2o TS, £/2, +
FEIZAERT S b /Y EERIL, BRERIE & REHBRIC K > THEY R FE Ul
MHEIE->TWAS. UL, HMEIZHEL 7= HEEHE BB ORE N & F O R 225
RARIZET D MmEIEaV. HEFIL, SHEEICERT S nrDNA @ IT1S1 o —X&
BRUOREEEZRA W INAN—I— REEHTICED, EoN/ e Y —E bTY
Y8 (Monostroma latissimum-nitidum complex) V&, [FFFEIZzfE® HEIZ X 5L
W o7, Fhid, FHRATH BEETFRAZEICERINZZE2RBL TN
5. eON/ b b Y—t FITHETIE, REEDOE W 18S nrDNA & & F Dk
BEHNZAH BDERMEDRR N EN G, FFFICHERRNE Z 5/ EER L TWS.

DFRHFICED b b/ IRO S EFEN EHR

S OFIFR D RSB X VUKEICIA< 2 L, —EOMEE» S akH 2D
bODEFDEN R LHFEEL, WEETE VYR O—FHIFIRT 2 EE£25
NTE. LML, TOEZRE N7 URHCRHBRZREEN S 5 WIS
FTER. HEEEIR, 5D0REBDTT—4 (ITS1, 1TS2, 5. 8S URJ — ABIET,
18S nrDNA JE=T, rbcl %EfkfE DNA EET) ZHWTE N7 YRHEEO 2% 2
MRTWD. B FRRENBITICE D, REBROPIT Codiolun ¥DITFARAT—
ZHbDOb FI/UENEEIIE ES ROl (Ulotrichales) W® 3 DDELEEMICZAS
ENIHERZEZB/BTVWS. £/, EIFOHET7AYH Ulvales) Z2ZRBILTNVS
BEDODBEIINBHNTHD, EEI ROHETAYHEDICEERDOZHEE 25D n] ke
MRHDHEVNIHRE/T TS, TOLT, WEETRBISNTE/R- L. 8S BT
RO RRARE T T 2 AR E G FHEHETHD EREL TS,

BRAEE T, A SCTHIEFNT o e ERBEN, M2, 2 FRRENIEOZTN
TNOHFMAOPWEZLRL, WFFRRDEHBI I REZEZ RTINS,

AL, mARREOLON /L FI /Y EFLE LT, BARAE L EEESEE
U7 AR RIS KO TR EN TR Z A W0 PR 21T, L
W77 70—FH5 b hT/YREOMOBMEED TS, FiT, GHEAFHKICMNA
THMEATERDOEAZHSNITL, RAEOMRBHEFETH D L NS FERERWELEZZ
LRAMILOBOLIATHD, ik, TOMREREZA T b HR2EOSEER
REFARATOMRICRITTNS Z LI EICETS. b N/ ORREE I E R
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REZTTRARSEMFUTES AL, £z, #ELTRAIZHIhs ZEns, K
i L DOERFHN B L VRMARNMFERRITEBROMR EZOEMICF G L, AR E
A E D42 BT REIBERACEET OSNAZZTATNS EEZ 515,

.49 -




