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Framework of Integrated Coastal Management

CHAE
Masahiko Isobe
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The present paper gives a brief review of the history of integrated coastal management from
international and domestic view-points. In Japan, the seacoast law is the institutional framework
most closely related to integrated coastal management, but it does not have enough authority. At
present, integrated coastal management is not satisfactory.

Reviewing the time scales of various elements in coastal management, we understand that natural
processes normally have much longer time scales than those of socio-economic processes. The
natural coastal geography was roughly formed during the Holocene glacial retreat until 6,000
years ago, whereas rapid change has been occurring due to economic development during the
past 70 years since the second world war. Since we cannot prevent long-term natural processes,
socio-economic activities should be consistent with them.

The spatial scale of natural processes can be defined as a length of coastal zone that roughly
covers from the input to the output of natural flows such as longshore sediment transport and
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nutrient budget. Thus, the same type of coast can be seen for more than several tens of
kilometers of coastline. This can be defined as a unit of coastal zone subject to integrated
management. On the other hand, socio-economic activities have much smaller scales.
Development of ports and airports, energy storage bases and recreational beaches has scales of
at most several kilometers and is mostly within a city, town or village.

Based on the above analysis, a two-layer management model is proposed. For the upper layer
that covers an almost closed natural system, basic policy should be given for the sustainability of
natural processes by maintaining geography and keeping balance in the flow of fresh water,
nutrients, and sediment. For the lower layer, development and conservation activities should be
planned and implemented in accordance with the policy of the upper layer through consensus
building.

Key words: integrated coastal management, time scale, spatial scale, two-layer model, natural process,
socio-economic activity
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FIHIZOWTEZN N DR HE 2L T IUL AR O R AR TR TR R 2N E A0 TH
BL0D, FNHDAYINT—IHREETHY), T THIRIBI SR P WHEDI AT T 5,
PEER 2R LEOWIT - N SOl E S )L TRV N = EETHY), ERDY AT LI
BUILENENOFEHDOME DT B RE R\ T2, 1ZEAETRTOEHEIZBWT, b baeZ
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WaZomTEL T, BHEMICE ZBLRAI T AOERI L iz 0L CAmEFL, ThdD
HFEAPEDO B RPN LT (EERERRIZEIoTRAKZE) NirkMELF5, LW)HEDE
M5t RE SNz SRR, §XTOMTT - FRICFACL VO % etz B fREE§ 5809 5
TERODHLIETHA, LAl FEHEFIE—HTIaRd BBOFHIIL>TRLRLTREELDH 5,
RAEHT DARUEH X TIE, ZOTEHIEETIZ, Froz Bl RinmIb vy, #EEREFACHIOR
Ui e DR FEE P 2 AL . DI OB LR T )L L QITRIERE S 2 LT A2 LIk o T D, AR
P XA T AL B L TB D X E A7 L THY, Z2TOE BRSNS 1 ZE 5720
KRS EB LU REDVD L. ZOLIRBNIRONDLIHNT, G REIZOWTUIEE —#Tidzw
HREREDPLZENDWREDPDH). COZEPFIRRFBORRICEDLEEEEZIT W, SRzl 2
EIZOBDHEM RSN,

CNHDOBNIAONLINT, IR RICBWTE, RN TORFmECRE SHETIEL 2V
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PEAEEL TR D LTSNS,
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WER G EO LB RSN, ZOMFBITHOILTALWY, RXAWTORE IR
BHFTHOREITHEL VIR TH L, R THBR I, BRI TIEZWICL THRAIHE AT RS
NHLOD, TEldE 2RV 22T, HREL TOE = BRIEA T A TR T RERID i H A
FEHL 272012, ITEBE O B oW TRz,
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Coordination among International Institutions for the Conservation
of the Antarctic Marine Ecosystem

KA BT
Ayako Okubo

FEEDERRRLICH PO IERSEE. MERNGEH (ATS) PEEBFERNEICDHSL
HEFELTVS, ATRlE. 2O LARGEOB TEL (XAERXAEEICHNTEIT7 72— DRETEHE
AL, BREBE#E IMO) tEBEENBZEESFER TR, BEMTEHOREBEZRET
IMO DEFIEICH T 2BEP RV ERDOAEI D AN BRI L 2o ATS 28R T 2FIEDRE T,
REXDEEREEEBEMKRICEVWTHEDEREMIFLOOREIOENEZEH HHTHEN RS
hizo ThHEDEFTIE, FIELNNTOBERREEE L THEDERSEEZ 5 #{L - AL 5 (F
Erfibhi. IHOULAHIEROREE, (kX EHMECEICELSNTZLBENEMENDE
BREVEBEAICHRENERREZBATELOND—DODAKRELTIRASN B,

F-U—KiElE. £RRRL. HIERBEER. EfESEHE. BEEROEE

Many different international institutions, including the Antarctic Treaty System and the United
Nations Convention on the Law of the Sea (UNCLOS), aim at the conservation and sustainable
utilization of the Antarctic marine ecosystem. This article analyzes the actor’s behavior to
coordinate overlap and inconsistency among international institutions. The division of labor between
the International Maritime Organization (IMO) and the Antarctic Treaty Consultative Meeting
(ATCM) was clarified through a polar shipping code, which facilitated recognition of the
competences of the IMO. Within the Antarctic Treaty System, the Commission for the Conservation
of Antarctic Marine Living Resources (CCAMLR) and the ATCM supported each other's measures
for establishing protected areas and combating illegal, unreported, and unregulated (IUU) fishing. At
the same time, the jurisdiction of each regime was maintained. These two cases indicate that
coordination among institutions is likely to result in a detailed and clearly defined demarcation of
jurisdictions between institutions. In such cases, coordination among institutions could contribute to
multilateral efforts for integrated management of ocean-related issues that have been addressed
separately so far.

Key words: Antarctic Ocean, ecosystem conservation, institutional interplay, International Maritime
Organization, Antarctic Treaty System

1 B K M P 2 B SO 2
Department of Maritime Civilizations, School of Marine Science & Technology, Tokai University
AR A H 2013453 H30H , ZFei T H 1 20134E9H9H
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1. IZL®IZ

WA REREL PO ER T HER 072 B THHL TWzoil, INETHE BN LS CE72 i
FEBRBE MR E IR, U RS @A ORI EA WG B ORE L. A RIS AR TS
ZLOEFEMIFENBORICB T, F2EFRA R A BV THIMEICRER SN TEz, b ETIE
H A M R BOR AR B AT A 1970 L b 2> 5 B ARAT BURE B O i S DB A 4THT LT fERIBFSNTE
TMEEIAT B DM E D TIIRENAZEDS RSN TS, ERS B STIRICBWTH, 0 E B H) EE o [
TERLRLBHRN— VO FRHASNAZLICLARER, HHl RET LRGBS EE T 5281285
HIEM OB AL TE2. LA L, IHLAMEICH L, DA EOREHFEBGEARIBOINBET -
A5 B R T Y 7 K A S IR B A B R 2 R T T A SR IEBE L Vo F AL SRS 10 B oD B A
PO SNLMAOE BT EERMEEZELTBY)., 6B TNBEEOMPLRLL7-0TH b,
TIEFHEAS, EDXH %I TEIBEHIEE M OFEEZIH NI DD7EH9 D

FAR GO R A FE R DR &I Ih Db A E BRI BE 2 R R E L 72 B AT s, ZHLZRWIZZ 2562
EDSEEGORN TS T MED EJEF R BRI IR TI LD E B 2ol A HME B FE R L
TECRY, BLe2EBHEOM CHEO AR, V—IVOEFESLAEEIELCE/LIZBEICE
3N Tw5b (Rose and Milligan 2012) . LA L. #lE &R BB NTRET 75— 2L 721
JEIZEDINHFIBL CEZZDDPIIDONWT, BEARALZGHIIREIN TRV, R TIE, ERESBE RIS
BOWTTONCEHEMOM B ERICE T 28T 2. ERGIEROMELT 75 —D1T8)
EHICIBRZ TN T 5. £935ZET, EEWHHFAOLE THRFELEE RO REL R 1] ie 2 FI %X 5
7o\ B EIBS I EE M O T OFREA IR EL . BARN HREE T2 ORLHE LA RAHRLIL
HfET,

2. WF9e
2.1. S4TSR

ERERwRIcBLTid, ERFIEOA M Y 2BR T 57201203 — 2020 HI O - FEitH
RGNS B2 TEIA T3 THHEDORR D, FFIZ 1990 FAHRA LU 1 8o [ B il B2
MCHEULMEAEFAICE TS TS AREALL7: (Young 1996, ABRMS 2006) o L5 I EE
MOMEERPELLER LB OREE FREL 0L, HAERISH 57275 —OITENIAEHL
72bDIZKHNT HZENTES,

H A BEAEH OZER LB TlE, AT Rt — N —F 27BN R 5T D720 DOk
AP AL I (Stokke 2001a, Oberthiir and Gehring 2006). % E M EEE LG EHRE S
HHE (WTO) LOBIfRR. KB EE A R R GE R AW 2 M AR 4 b o 72 R RE FE S A 18 BT L
7MEAER. FCHEEE S RET 2O EOR CEULMEAER LS4 L Fiix o7 0817
WF7e i B SNTE7: (UNU/IAS 1998, Stokke 2001b, Brack 2002, Kim 2004, i #2006, 43 4
2008 %2&) o

T2 —DOATE) R LIS R 7T SR E L CUE, B B 0 BLET L — L s AR T L 72 B 1 7
TENAEHL e LR ENTE e 728 —DSHBIZERE O B\ EBSHI O CRIEM Lz X5
VT D [Tr—FL - avlrr ], BOOR R B R T 5720125 K EE I O A E % A A2
£ [HBEARNES | 2l ORI, TORERRL BN I SN TE72 (Besharov 1988,
Raustiala & Victor 2004, Alter and Meunier 2006, Busch 2007, DeSombre 2009) o Z @ # 4.
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Tr—F 5 Tavly FERGIERITT 78— OFTE R EBR I E O F R EANDEZEIZOWTE—E DRI
HHEBEN TS Y,

— T Ty =R EBE I EE M O A X 4T 8N FE AL AT FRIEBR E I TH LAY, v
ONDERELRREPHELNT L, REMRITERE 5L IR RE OB oM 2L Rl 5 7
ST 24T, WTO OBBEZ S EE S (CTE) L% MU THEFLIE M e sz o0,
AL TH A ORI R ERITIOBRBE o T ad o2 I E R IR L7 Y (KK 2005) 0 4 —
IN—=F 2T E AN LS MR B R R AR & IR OE B L O A o 72— O HF 55T O R
1ZEOE, HIEBOHBEAEHNONINIZL D6, BMOHIEOLE TOMOHIEE 2 HM 7L 723 0
PeE R % E O IC X5 B B e AT B K0 4 A e S TBY . 2L 728 B 43 i 7 IUHL A 53 4% 1) P
DFEEBILLIBEREH/ O TD, F—N—F 2T AN TIZESIZ, [ — 0 B &
OREPBAET L6, (FRToEEA RG] R FHI Lo T TR HRFEA MICHIEE M 0% H 4540
DA, OWWTIEH EE R O BRI EL L Tl Twb (Oberthiir and Stokke 2011). Z9L
7R RSN FH B AT IR THY—RALIZTER WSO D, HIEE AR B EHICR 3 258 % 5
BT OOEELEB LRI T IO THLEFMIN TS (Jinnah 2012) . 72, LK
2B A E O MR A A D BEE OB EICOWTHIT L2277y 1 — 213, DilFOERER 4%
TRAETDITE IR - B0 B O KMl OMERE ML . S EE B O 22T 2720 D AR O
REHNTLUENHLEHE A (Kvalvik 2012) 6

2.2. BBl A

ARTIEET, EHEOHEEBRERII0 2D LEEHIEZ R R, FE2S, EOIIHIER O
HEE 572D % BARIZIRIR T 50 ZD72012, &= N—=F 2T HPHRRL M EAEHANO G
(Interplay Management) O M A ZEFEIC, DT OLI 5l A% i e % (Oberthiir
2009) 0 ZBEEOMEMOBARICEL CIEIS, WTO WV — V235 [ B85 1 72 12 T $ i JRD R
(chilling effect) R, [dl— DM EHEIZ PO B EO BB HI E AT 20 CEHELESO S E 58
THBNEHEET L=y IR (niche selection) Loz EBIRRENTVEAY (Axelrod 2011,
Sokke 2011). ZNHITHFEDOFHBNAKILL THEEESN /DO THY, H HTlIA — /N —F 27 DA
AR 4 R BB OFIE D — A% 5T 5720 RBE RN DI A EOH L5 W A THLEE
ZbN5b,

9. HEDSHEROAEELEHOMBEIINIET200, L) fIZOWT, 4 DDOLN)VE X G
bo HE—II. AEEREEIEL COLEBOEEHEICER T 2202 I L5 5 TH
Bo HI, BBOEREHIEOLE COERMPYZERIE (LR ESFRICBILIERY) ZHEL
THIBT 27 —ATHY), HAEDLHZHENDOLFEREICLDFHEZ BT [HEOFHEL LMoL —
VOREDATHOND, H=AT, HIEM ORI FEREEEL b, B ERRE Eob L Tom B ke
LIS, IS, BUFR M. NGO 2E DRI D7 74 — 78 E B EE I 0 ) — )L Mo
WZEIFIBT B0 % RET LA MN LI IN THD, KIZ, EBEHIEZEBOFTEAN=ZXLEL T, (RO 3D
DG = KT D O TATATIE- TEREN SN A B 548 @ & BFRICH L HIEER O
FIZERPHI DN Y A% b D DB T AT B TOBUR O R BUR E D X o

THLTA = N=F 2T O AT bEb e, HIE A BEAEHA~ORIE . B o517
DBERIH AR RBERK GO TELEL T E D, HliTAZL2HMEL THEESN/ZADTHS
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3. A M AU E S E B O R DI Lo CL EDINAT N CELDO 9% BARIIZIEIR T 572012
HHTHLIEDS, ARROEH G OEREL THVLIEET S, TAARFETIE, HIEMOBEHERR
BEEOMBEIZ L THEEOHEOLL TCOBEBIELBLIAISD B ENLE A1k, FEh ol E
OE IO AL - SRS DWW REEATEH I EICE EL, 2HLHIE OwvbIE [HEA
] BEDINAELLOPEHONIIT 525 AL,

2.3. ARG

MO W EAEEROREIIL b, FEELEEHIEY R ISR T JIU5 I3 R 459 1 il
(ATS) R T A ELZOMOBIEIC K TED, MIE IS, BN BLIO RS BT R %
EE, EEREEAWERRFZREES (CCAMLR) 2EDEFNDL, ATS OFItOFflAL L Tit,
WHEFE 4y (UNCLOS) REEHiHEE S (IWC), ¥4 (CITES) REDFHEM D5
VI 12 A OO T R S AR AR X 00 g P 75 e B 1k o0 7 s> 0 B % 5 52 5 B [ AR B T A [ R i S
RS (IMO) @b, Bl 4% (MARPOLT3/78) #dL ok Bk 4 £G4t - HHID
PRINENTET2S

AR TRIINGOHHIEDHIL, 3. IMO EFMH S D= B I ERE CTh 2 M 44 3 E &
# (ATCM) O T, BEMITIREOREZOC>TEDIILTIEDNREINTELODERFTT 5,
WIZ, ATS 2R T AHI EEILOFTEOFHFIE LT, CCAMLR & ATCM OB O T D7 — 2% 45
M3 %

& 1 PR O W AR RO PR AT B T B 2 [E R

Bt L I
B— RO IERIL T IL. F-LAHeHs  Fh % | o
e GEAREIbRA P etk EI22
Vl*j g7 S
% M TR e HEROTSE, SR oM ok |BEERS
fk S
il | M IR FL & (COAMLR) | RRODECE L et L e ZHE A,
ML RIEAA MBI B 55 SLHO R 16
s R L i B BB L UIEG BE MR o>
IRHRFE IR AR (UNCLOS) O BRI BT H— R 100
FeIP 2 L £ (IWO) B R 88
759 (CITES RO BTN DH LT O EFRE [ 178
%49 (CITES) i 2B O SIS | DR
BRNEOR EBWRORIN 554 | BRI BIHL 20 B0 119
EE— WAL % & LSO R D750 B I | 170
el SRR (IMO) e e B 3
- . i W 8T,
WIS IE 460 (MARPOLTSITS) | AR OMERE S S I ELL e

#2013 4F 8 A 7 OB
Ht % G SR B LU BRI Ok — 2k =2
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3. 55t
3.1 [T B ¥ <A 1) & Pl A 4 % A ] & oD ) oD R

AETIE, BIBEAATIRE DR E LD HEEMEFERE (IMO) LFM A& OB BIERM TH L
ATCM LD DOFIEEFHNONWTIR B, BRI - LMD A BRI 2D DO HEK R FH il o7 %
OV LB EEH YR L CHRICIETS Th AT LTI A W3 585G e R B S k. R By 70 0% B 1k
RO KIEM R EMATOL EMHRE) T TR DM EN DL, ZD720, IMO TIIBIREHATT 2
AR RS 5 2B AR S TETZ. 1999 FEICPHES N2 IMO 0% 71 [HifE L& &% H 4 (MSC) T
V. FE RS AR OB R % R EL B OB RS TEIRSNIZAY, R EN [ G TR AR i & e R
W& DAT SO A E LT M I T BT BT NF  AD AT ICZEBENTWARWETRRL ., o
E 4 bHFALz. 2070, MSC TlrdbiiEa M RE L7885 ke T528E L. ATCMIZLBPLEDS
7 SN W BR D IZ R R M2 A RIS S o VW2 LI A& L7z (Scovazzi 2000) o L7245 T IMO 13,
R E COMAIILAT IR 3 2 H 5K E DOMEIR DY ATCM IZH B L% 7072281275, IMO IZZ D,
A D A AR RICH BN EZHET L. 2002 E LKA HLITIE S ¥ (LUF. delAtiTi54t)
ZERIRL 720

—7J5. ATCM Tl 1999 £ D% 23 & A I2B VT, ERROLHI%R MSC TOAEEEZIT T, Ml i
DOWATIRET O BRI EREBMEEIVOHNZ ZER 57200 LR EE LTV E DT 72,
ATCM IZH IR A GRIBEL T2 ETLIE, 2L T, ATCM A2 83— LAt IMO 1B EIZD
(ATCM THETHTFED) FFEEZEH T IMO BT INER T2 REL (ATCM
1999a) c HMIRKX AL TUEL. IMO OALBATAT I $F O F R MEEL CRR G TOIRE O EHEIZZD
VHEHEEL, SHICHBEORBESEBIOMATSRM. BHEEH, PNFUAOHY FEE2EEL
TR EFEETHIOEF L2 TAEMREEI2IE. ATS O ERHMEREOA 25T, IMO 2
FRGHEE (WMO) & O EEEE»HLOH MR EETLEL 72,

DI, ERIECBAMATIES O E X ATCM OMEREL T ED SN0, EE DR @
WZEE IMO DA RIS KR EUKIN S 581275720 ATCM 2BV A388 O 35213 IMO D ALARALAT 6 #
AEMELLC, MBI ERRETDIZHI > TURERBIEZMAZE TITOI O TH b, IBERDOKTE
PHHML BN E TG TS (COMNAP) (XU, dbBAL TRt 2 Bt @ 35952
TLERBIE HIE D e horzbE3Nb (ATCM 2004a) o ZHL T, 2004 £ ATCM 45 27 B & E12B
WO, AR - B HEO BT COMIAMATE xF R e L7z fg s Bt sz, A& A& Tk, ZoiRE!
R IERUCERIT 2L B2, IMO IZFFEE OME A KEET L IMO B R RICEBH T T 5528
ZPLEL7: (ATCM 2004b) o

IMO 12 MSC 4 79 a1 44 (2004 4E) 1I2TZHL72 ATCM OEFICHIGL . M/ INEEE&TO
WA 2T, 2009 4, BBMEEALEMEO B G Z R RET 5 [HIRICBT BT D70 D56
(DT, BIEALITIRE) | 28 IMO R ICTIRINEN 20 BRI BEDO LA T I F R0
A IMO IZBWCFEBHA] (Code) ~DOE LT HET ST A,

CAHL 7B AATIG S D E B AR IE. ATCM & IMO ED I DR 5% £ B il ) b & TO 4 [ 1Y)
GEBERER BB EV RS, HIEMORBE AN = A LELTIE, IMO & ATCM O 550356412 5
EFTNEDREHWTHEV) ETIEBA HRICD LT ER ONT U ANELNTLWZ L) /M IAAT
fREtO R e #ERIL, ATCM 25 IMO O FIPELEE 2 T 2Rt 320 Thbdh oz, T4
bbb, 1999 £ DEHETIE, IMO TOHFEIZEY, ATCM IZIB8H 5 E DHERE RO A CRE N SN
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720 L L. Z0H%O ATCMIZEBMET @RI BV TIE, IMO 253 5 L7z AU AR ML AT 18 $1 A3 B AR i 1) L)
DR OIEFELL TOH BN EE MR TOBIEDHSIZRY, AT O BN 32 IMO o Fq
MRS AR R T 72V D725, 2004 4ED ATCM 4 27 A& A& TlE, 07 BIOFINSH
THREFORIMERZFEO DI IMO THDHILATRFSNIz T KEDTREIREIZBITS IMO DL
PEDBEEMZRFIL 72 (ATCM 2004a) o S5H122005 F12ix. ATCM 1 [IMO AR M AL 4T o HL 2
BT AR AT 5B (competent organization) Td 5 | LHHRMIRNDHEELI2, IMO IZxFL
TR HE BT ARG O R EERIKIE T 5P5%E  (decision) ZERIRL7z (ATCM 2005) ;. 2D L2,
HIFALAT IR S 2 DA IMO & ATCM LD O F B IL. W EOMROZERREL, F-HIE
B OB A RSN LB TOh o7 E 251D,

3.2. MR R AR O B T o i EE B o i B

AT EBIZ S A R 235 ATCM & CCAMLR @ OO FI LT, HEXDOBRE
CaE - L] - RS (TUU) MZEX SR O — AR LN BT 5,

PRAEX O EICHL T, BEREREEOMIESE VICBW T, BRESCR S - B - 2 Lo
fE AP CTdo B X% Bt s AR FE ML X (ASPA) SRRt p & X (ASMA) ELTIREL .
NTOREEYORRE . BRIEWLS . BB ORISR THILDTBOLN TV D, [FHEEFILE
720 INOORERIH X2 E &0 5 A121% CCAMLR @i &2 (prior approval) 25 TH5H
EHEL TS Y, CCAMLR OHFTARBALELENL MO EFRITU W, PIREN TV orzht
(CCAMLR 1996). 1997 412 ATCM 225 L F O X E#EA R E S, CCAMLR TH&E2 (endorse)
ENTzth. ATCM THIERICEREN 72 (CCAMLR 1997) :

(D ASPA % ASMA O EICK) A A HENITOINTWD (T3 EDBAEEDHS) )

EINLYE

Q@EFLEIEIZ CCAMLR OB B % 25 1 F /- I3 HIR LB EN D LA

3 CCAMLR DAEFERE =) VAN EEZLOL) D6

AL E D E TOPEIZDEDE, CCAMLR £, #EIIIBIT 5 ASPA BLU ASMA OFENDS
HEUDEEEFMT 5 FEEZREL, 2002 FIERFAROBEICH M O/NMEEREEHE L. ATCM
MOBEN SN HL I 4% 5L A& FEL &7z (CCAMLR 1998, CCAMLR 2002) o

TUU i Ext RICBIL Tld. CCAMLR ICEDx A i b § 2720 D i As ATCM IZTRIRSNTET2,
1999 4F O ATCM 45 23 &5 & A I ¥ B2 & L. CCAMLR O IUU R R 12t U3 5 &9 #h i
(recommend) L7z (ATCM 1999b), 7z, CCAMLR 2°IUU {#ZEI2 LAY 2 T 512 M S 7
WO HIEE (CDS) ZRIRL, JEMBENZLTH CDS ~NOZMEM-U A1 5L, ATCM
(&, CCAMLR N2 31 AT EH o I 8 R0 BRI | 247 o T 7 B AR 480 7 49 BN 6 L C CDS o5
Miz#hi5L72 (ATCM 2001). ATCM (ZE512, 2L 721 412 CCAMLR ~ONIM A E 32 L)k 72
(ATCM 2002) -

ZHL72 ATCM & CCAMLR O MO F#1E, HEOHMEDLE TR BEIELZ ML 725 IS &L T il
DFHNb. B ATCM iE, BEREREHEOSLLICHE2 L COAMLR OH i AR FREM 4 B At
& ATS OHLLIIHEBI L CRETI EE - O 2 IR HE 9 21 B H o720 00, FEEOFIIEIZIZ ATCM
7217 T CCAMLR ICE A B EN L ETHAHI NS, Bl 2 ERL 7237 35 THERE S 5 B 19
JELFTIIVZ WA, HIEMOTIE AN = ALZOWTIE, ASPA BLUYASMA OF55EI2BIL Tlt.
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W2 D220 5 CCAMLR OMERZ MR T2 THIE M O NT AR E b7z, TUU SEXSSRICRL T
iZ. ATCM %%, CCAMLR @ [UU xF 3625 EN Z LD E A B SN L INMBL 7280) 5T BORERO
BELTIR—AONS,

4. B %%

AR ME DA RERR I 0 b D EEH E M OMBEORESELEHOMBIIH L., #E2S. E0lH%k
T CTHEL M o7-0 0% BARIITIR T 572012, RIEOL AV EFTEEAH Z X LE) 2 DO 53T
BHLBREANTHLY, LEROFMIHL, T2 ICHEA G OREREEILTEL

DL ~OVZEILTid, IMO & ATCM DO, BXU, ATCM & CCAMLR DR OFHED B ) »r —
AT, WEOHEOLE TCORMALE BRI EE LIS 3RS ze JEATI5E Tl B R oA 515
FAANOX LB O E BT 757 — 12X GBI ENE T —AD L WEL TWAHDS (Oberthiir
and Stokke 2011), RFOHEBISHClx, HIEROXFEREERE, HEOHIEOLE ToRE kR
ERMUTA B EINDLTEL DN EDIREN T,

HIEE B O E D 2N = X LU T, BIHAT IR DR ER O > T ATCM A5 IMO O F [ %25
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&, CCAMLR OB FE % XIE T AL LM EMRAEOH) T EL T ESITSNS, IMO & ATCM @
W COMMEAITIE S O FE EMEROHMEIL, BLO, ATCMIZE D5 X 3 EICBLTD CCAMLR @
M PR R TR LS D b BB 22 S 1h 2R SOV TR, HEOBIER ONT Y A% 57 — AL T
BRLUDS, fIEHMONT A% ELTHIE, LK HEOME RO HIKFRE & O DA
WHDHEZ Z LI, il B OFEE AN = X 0% X BAAAIIEIE CE2 ) 5 i il A B B L T g
VHDHIEH),

2 O A HE SRR A2 2 IR 1 BE ] O R
=il TR PEEAN= AL
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A Study on the Extent and Direction of International Standards
on Places of Refuge

Wi 35 !

Tetsuya Yamaji

REAE DB HIBFIANDHMICE LTIE. BRELANILTIRIMO THEHNVEDSN, 23 H IMORRICH
WTEERNMEREZR T2 [EXEMMICH TEIBEIBFRICEATAIHAIRII 2] PHRIRENA TV S, &
. BEEFREALN ZOBIEROBFAPRESA, IMOE I HELLELEZER (2012F 11 B
26 B~ 30 AfME) ICHWTEENTbhE, Thid, 2012 FE 3 BICRNL Y v BTRELETIA
V27— Stolt Valor BEMMEE 2 EF A LERBEREMENEREBEHAFOREICLSZHD
TH b, MMDOBEIZAROMBEICOWTIR, REICMEZEEISHRICINEL. BERM. BEAED
BEEITV, £l MAEDKTIBEEERTICENVEMICOVWTEELADRBEI» ) EHF LS. B
FHEEREDREICIIAFERMAEDOIBISHBRE S, ZRCIVMEDOIREFBIEL. 2O
REVTRMRBREZICOLYWBRIREMEN BV AMMETIE. BESFRICHTIERKEDNLNILE
UARMEICDOVWTIRE £1T D728, BEIZFTICHRZERD IMO TOBBKRRICOVWTHEELALET
SHENOERBEHFREICH TS IMOBHEREL. ZOEBENEREERT S,

F—TU—ROBEGH. EFEEHE. EXRMMICHTIBREZMICET2H1 K74 Stolt Valor SFH.
MSC Flaminia &%

In general, ships in need of assistance should be accommodated at places of refuge in coastal
waters so that they can undertake repair activities like fixing the hull, lightening the load of or
transferring cargo oil, and so forth. However, the communities near such places of refuge tend to
be reluctant to accept these ships because they want to protect their local environment.

After two tanker accidents in 1999 and 2000, the International Maritime Organization (IMO)
adopted guidelines on places of refuge in 2003. The IMO Guidelines are not binding, but coastal
states are advised to consider them when deciding on a request to accept a ship in need of
assistance into a place of refuge.

Following the adoption of the IMO Guidelines, the Comité Maritime International (CMI) proposed a
binding rule on places of refuge to the IMO in March 2005 and March 2009. However, no
consensus was reached on this issue at the 90" and 95™ session of the Legal Committee.

After two more shipping accidents in 2012, the International Chamber of Shipping (ICS) recently
urged the IMO to take appropriate measures in addition to the IMO Guidelines. The proposal was
taken into consideration at the 91%' session of the Maritime Safety Committee in November 2012.
In this paper, | examine the extent and direction of international standards on places of refuge by
studying the abovementioned IMO Guidelines and proposals.

1 i E -2 K4~ Japan Coast Guard Academy
JifasATH - 20134E3H25H , F 5 T H - 20134E7TH23H
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Key words: places of refuge, IMO, Guidelines on Places of Refuge for Ships in Need of Assistance, Stolt
Valor accident, MSC Flaminia accident

1. IZL®IZ

AR o BB 35 FT ~ xS ELTid, EIBSL V2B W E B iS4 (IMO : International
Maritime Organization) CTikamA OB, 5 23 [0 IMO 4% (2003 4E 12 ) I2BW TR APk
A.949 (23) [ESTEMAN T3 HBEEES T B¢ 54 AF5 1] (Guidelines on Places of Refuge
for Ships in Need of Assistance) (LLF. [IMO HARTA > | &v39) 2RIRL72 Y, IMO HARTA >
RIROHD, SEHESFTICB S T 28530 ThNCEz, Thd, BEIGATICE T2 LN R EE DR
Fex o EEESREIIN T4 IMO EHEE R TOHRHETHL, (EROINS IMO OFHEDHIL.
ARAN O BEEEIG T~ DI DN, B IRETH L IMO HARTA V2 E 2. BIRIG = E SRR
DOWEDRIEZ I HZENZOIGEL 72580 O A THY) . AR B T DA 3 5 5% 7%
ETAIEEEOENIE N2/ T AT RKETAIMEETEL TVLLEEFT V720,

OB OWTIE, R, TR EMA LY F 0L OMET ARSI, IMO 45 91 [l
LT ES% (2012 4F 11 H 26 H~ 30 HBE#) I2BWTHEEI M THbN/2 Tiud, 2012 4F 3 Higx
WX B TRELTr IHVE 71— Stolt Valor 5 FHUR TS % B 3 2 72 = S & S 3T 5 O E B i H
HORFEIZLZEDTHY, £/o. INSEBEFEFHHMEIIEE 7 HICREERREBTRAEL I TR
MSC Flaminia % $F#IGICOWTHRRRLF L RFEEZHL TR0 E 255,

WEEESF P ORTEIZOWCIE, FINCAR R SRS AT ISR L, Rl PRI O S 21T, £
72y IMEDIS B A ER T A EDVEMIZOWTUIIGBED A HN 200, BARMERIEED
BZIZR = B R O I IS B I & 22D SIUSIDAME O IRIEDSTEALL . 2Ok REL TREEH
YeER | ZORDH I FEMEATE Ve SOz, ARFZETlE, BT 32 E B DL~V L OS]
PEIZOWTHEZITH 20, MRS T ICARAHER D IMO TOHFEIRILIZOWTHEZEL /2 LT, 4D
[ Bl 3 AR RS0k 35 IMO Fifh i, ZOREBRIWB) x5 352LE 720,

ALK OFTNTHER T %0 2 12BWTIMO IZBIT 2@ EESG T KD HE RO FHOK I OWTHR
W2, CNFTOHER., FHLHEEZ. IMO TOZHRRE MU AT B 95 F B 1Y 72 308 FE R & 1
BT LILEHMET LD THD, 3 IZBVTHEEEL T~ IC L R EZZ L REOFFEL
Ty 73NV 91— Stolt Valor 5 H#U 82> 7 Fift MSC Flaminia 5 FHOMELFTAL . Zhic
R8T | C [ PR S R T S5 O | B i R [ AR 4T - 72 IMO 58 91 [l b 22 42 2 B A\ % 8 835
RALRICBE T A BEROARRRIK TARER S TOEREZMA T 5. 2 L3 EHFZ, 412BWT
WEHESG AT IZ RIS A B U COEBRME) AN OWTE R, M2 THI28ET 5,

2. &K D8 T % R B IMO ik 2
2.1. IMO A F54 >

59— Brika 5 %z (1999 4 12 H). ¥ — Castor 5 H%E (2000 4 12 H) %V 22,
IMO |28\ TiX 2001 4F 5 ALK, S ATICB LS 21 L EER S ), B LLeZT B A, %
HEES, MTERNEESRETORFELRET, B 23 M IMO K4 (2003 4 12 ARM) 128\ T
WEHEGTICB 95 30FELL T, IMOTANTA Y ZRIRL72e TOIMO HTARTA . BN O
RO AIROMER, HDHVIE, R ENCLDE SR O AR S ORI OFIEF IOV THER S
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NTVBHFTY | FMOINTEMIRNEA L VDO, BHESFTOERIARDIT B OIS EL T
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Tk O PR Y g, BIFRENI S L2 R ) RO L TR A 2 2R L . H<ETHRI S YRS E 352
EASRERES T O E BRI BAL AL L CORRF THo72bDEEZE R BN D, IMO TARTAL T, #EEESPTIC
DWTL DR K ERHRENI OV TROEBYHIEL T D (BIHDITREFILIMO HAFT 1> DIH
BE5) o

AR RSB B L 2B AT AR A S E LG e kT A0 HIE, ORI

ORI L . HEEMIET 528 THA)o ZOII%ERITREES T BV TEBT 200K

HTHbH (1.3)0

LA Ladin, IR REEAT IS E B L 22O R AT A2 8E, IBnREEISTL. BERD

BREOBLAPSERE KT IeLR), #7518 K ORI Z 0@ I L2505 27 ek

b (1.4)0

S EENE, BEEG T ANOINEORBPEF NG EIIINEROLRHIIEL 20D, APk

R TTRTOER KO AZZFHML . S BB RS H M S 811 EE S T2 5- 2 5\ &

Tdhd (3.12),

2.2. )7 ERfRE SR RT3 5IMOSR %

AiFC 2.1 O IMO HARTA Y Tld, ZORCHE 4 HEIZBWT [IMO#&E, BHEEERITHL,
BHRRHEL T, KTARIA IOV THEREZEROBEPOME L, BU L TEE2EHZEh T
Bo ZIUIE, hREOBE A, MEMELIERT2EENRELEC] BRE TS, F2. A0
5117 HEIZBWT [IMOTARTA L, BRI~ O ORI T D PEIARDIE DD
FAETLHEOEM L OHEMEICOWTE R TLb0TIEA ] BHEL, #H LI~ DM ERINE.
HHVE, NI BT - MBI EICOWTIE, %, EEEESPTHOICERTLIIL
RO T D,

INSMEICHEEL, IMO (&, EFA 2R FEOFIEFIME TH L EMEES (Comité Maritime
International) (LLF. [CMIL] &) 1I2BWCREEE T IAR A 5L D 2 % & e FAT - Wi fE R RE
[ZOWTHRET - SR A ZEEL . CMLIZZ O/ % IMO B ZE BRI LI EEITo T %,

® £ 90 Ml IMO LR H A%
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IMO SR BRI ARDHEHRZ MU . INEE L CTHE Sk D 8 T 12 B 95 | B B9 522 DV TR D I
BT D,

D 28 e 35 T A2 AR 2 [ B 1y S 3

BUIE, MEEE TSR 2 E RS L L TIE, SRETEIT T IMO HARTA VD3585 5 %,
2001 4 5 ALIBEIZAT DN IMO FARTA LB T 2 HBEO B R C, 58§ 5 LHFIC OV
WHR AT L TERE, [HARTAY ] LS/ E KL AT LD THDL, 52, %
FRRIZBVTIMO AR IA IO WTER RN EH THRELDOE RIS LTt HETHHAR
FTA Y THALND RN E R THAZEEHRL T0E Y, 2oz, BREIZEBRECELL
TOIMO ARG > % B E A MG ARBENEATIZEATROONDEDD, FOHLEFHIZH
BT LR,

@ REWEGANC T MR 24§ 2 CHER DI

BEHE LTI OV LT 25 DO E DR IFIZOVTIE, SNFTO IMO OF 3 TIL iR ry L34
FHEFRLTBY. EBRMSIELL T IMO AARIA L DI, BIEMMEMEE T ATARNTA BT
D, EERL AU TIREREEDOLERZHO TRV, ZOEFIZ, 2003 4 12 AD IMO 4 23 [
BETOIMO TARTA Y DR LELFRKETH D, CMIIZEAEE 90 M EE S (20054 4 A).
85 95 VAR B2 (2009 4F 3 B~ 4 ) 12kt 3 2 B 8 55T IC B 3 2 B B SCE R E ORISR L.
IMO TIRIRL 72 R B LR OO EOBIT LM OET 2B THILEL. INHFEFTRBLTER
ENDHEEERA MU EE AL 7292 TUOTERNOLEEIIOWTERLITOL T H ML RL
TBY, EBEL NV CTHEEES NI OWCHENRNIZE T LELL CENERETL2HSEROON
QA

3. A0 WM I L B 9 % [ B i 2 LR R AT 97 5 IMO ik

[ 5 5 38 25 38 0 (ICS : International Chamber of Shipping) % o [ B 3 Mk 1X. IMO 4 91
Ml b i B ey (2012 4F 11 A 26 H~ 30 HBAME) (3L, #E#ES T o @mAb RICOW TR CHE
(MSC91/21) #EHL 720 AIRZFEIX, 2012 4 3 AIZ VY& TIAEL 7247 3HV% 91— Stolt Valor
RSB IR, RIBLZADOTH D, oK. FE 7T HICIEKEFEFIRETar 7 MSC
Flaminia 534 %40, ICS & [MSC Flaminia & F #2552 T UL RS\ 00 HE S T,
TR BT DA LS 2t T 27200 £ EO R BB Er R SIS EEL Tnb, RER
IR E RO REOREFMHETH010, BELTORMEIIOVT—BEILWITAF VA,
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RO, BEDH- LNV TOFRBELEET L] Y FHEL T HIESS, MSC Flaminia 5 FH %)
JEAZDWTH Stolt Valor 5 H T I LMo AFEF L TWADEEZOLNL, LT, 73y ri—
Stolt Valor 7 F# J. 18227 F-ify MSC Flaminia 7535 #3060V [ B S R O F2 10574 IMO 45
91 o B e B2 BT BRI OV TR 3 50

3.1. 7 34V 5 — Stolt Valor 53k ¥

2012 4£ 3 B 15 H. 73/)v¥ 71— Stolt Valor o (U T7HEE. 15,732GT. 25,268DWT. LLIF
(S5 Ewv)) i, 7P 7IE7 D Jubail 2*5/3—L—>® Sitra (Z[FHLATH. +7P7IE7 D Ras
Abu Ali &5 50 Y ANVDUEILTY » 7 2) — =0 ZFE R BRI ROV E D FE L 72, ZOFICK
D, FHME 1 BHAT. RO BB B SNz B RYEY E O MTBE (Methyl
Tertiary Butyl Ether) &Y IBAL (Isobutyraldehyde) Td -7z S B OAAATTA & IZE HIZ SMIT
. (FF0%) RO Saudi Aramco fhé LOF (Lloyd's Open Form) EEzlicLh L R— 324
ERERE L0 THAMEREICKD 3 H22 A, KSUTHRL, WL EWIT KK CHESI eGSR T
Who BREHIEHE ST TR,

ZOH%. 4 71 HIZEERR, 4 729 HETIIRAAEY . B, SR RZ2oMmoREICfakz %
I TWEOBREDNERSN e EITIRO W REMEDH 72000, 17 E OB HE T~ O A AT
SN olzZlhb, TRODIEEIZIME D LIZBWTITbITwh, BT~ AR EFHIX, 3
H21H. 4 H2H. 5 H4HD 3 EINZh70, ST A G KO AR =Y &2 000 EEICH LIThh
72H%, /N—L—>2® ASRY (Arab Shipbuilding and Repair Yard) ~OFHATHAKGESN/zDIE 6 A 25
HTHo72,

B, B R R B BT AR Pk HE (ROPME : Regional Organization for the Protection of the
Marine Environment) & OV L8 2 F ZHH B B+ > % — (MEMAC: Marine Emergency
Mutual Aid Centre) ' 12, [S 5%z ROPME s i B K ISR 2 B lEb -5 70 &
TSI A B, BRBEMUBOK I, WokAbize. B, BEBZREONUKOZELLDTHL, T
7ov NOfEEE, RIVEFIZOWTORBETHY) ., &0 h— 1T BN T AL - O IR 252 0 s
DRI R H N R EICRETHTRENDH o720 MTBE 13, #EEICIREL. KORBIET L EEM:
LD, THL7HEICIIERIEMRTHL ] Lo R, MES T ANOINEICOWTCIHELEEY
RLTW 2,

3.2. 25 F iy MSC Flaminia 5 i *©

2012 4 7 H 14 H. K[E® Charleston 25 % £ Felixtowe 2 N N)VF — Antwerp #EHL TR A
v Bremerhaven {2 [f] \F fiL 7T @ 2 ¥ 7 F i MSC Flaminia 5 ( F 4 >V it #. 75,590 GT.
85,823DWT. 6,750TEU. PL'F. [F 5] &) ARTGEHEDOHREBTIK, BEFHERIL L, F
HMESE, BEORKRICERL. fHEEMITL T 7282 — DS Crown FIZHBI s T2, ZoFiik
THRAME 1 HBDCL, 1 BPITHARL -7 (20#H., AL TWAEMNE 1 /2% 1T). v
N—=D 24 SMIT AL S I RGBS ThaL, KEATHKL 72500, ST LA o= A
MREST ., ¥R — MRS FF R ENE P L BN CTREZ B RSN Tz, 8 A20 HICF
B OMEEETHLNAY DT ANDLZETREESNA, FETAITOBISEMN T AL LR LT
WEIERLAT ICAE Y 2 R (RRfEGG R EELC, EBE, 790 A, 705 EPHE) ISR ZL,
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YeEREIEOMATZ B L7z0H 9 H2 Hy FAVIZAEBLZZOY9 A9 HTH-72,

3.3. EBEE AT (ICS) %

] s 58 23 B T 45 0 L B S A 1712, IMO 45 91 [l B 22 4 28 L 2t LB T L AR R

WAMES 3 4720030E (MSCI1/21) #IEL. ZOMEILKRDEBYI TH D,

@ 2012 4¢3 H 15 HI238 4L 72 S FHIMADHIGIZEEL. ROPME I2XW RSN LV T ¥ BN F E
R LT ZASh 720 R i & B T ICINAE T A L) ERBL T 2o o, IhaiER s, IE
KABERE G T N OIEDSFE T SN 72D1E 6 A 25 HTHY., /N—L—IZFifE$ 5 ASRY ~NF|#E L7z
DI, 3HKETHoT 0 FHFA DO MBS FTICH 2 T5FTI2 100 B AL 72281275,
B F R, SO RO IREE IS LRCGE R T 528012, IMO 2Ttk A.949 (23)
(IMO #ART4Y) D% FEEIGESTEDFEEH T 5o

@ #EEESF ALY E IR B IN TR IE, BB LR ERRIOR 2L, —BRar o8BI
Xt BVAZ B LR T T KD RHIZFEATH RECTH o720 I F LTINS DEIREVEEL B
6 A—MUZETHME TITORTNELELT, TEEDORLEIT#ITLIENTELE o7, O, #K
BB vk, BB RO BERINC XD 3 k2 AL L7205, MITTOBERH N 1608 i
ZFBIEE ol COXIREEEZ RO DS, BT IS I D 7o TIME D SR EHT D
THNEFE A L e oz TIUIARMIAT A &, Mo KOV EBE I 22 9L R — D SIS X A 5 R SE )
D% K5 O REETEAT 250 TH 5D,

@ IMO # &% A.1038 (27) (&, [2012 4E725 2013 4EFTD 2 H4ED IMO DA L~)VAT B FHH
K OME e F1E | (High-level Action Plan of the Organization and Priorities for the 2012-
2013 Biennium) Z5ELTWh, ZORERIZITZDOHEMEA 4t (Strategic Direction) 7.2 1238
WC, AR SO ORI O AL T G KD [ SR SN D BRI 3 2 B2 L . s d
DR FI R O R OV EROMHE | ZHET D, INSFIHIZKDONALOVATEIFIE L THES
No W, SEEE BB EL TEHTAEAIE, HICIMO 2L IO L ~NVATE 2% 5
LBROFELLBEN IR T 20D THEEE R b,

7.2.1 G L 72T A B I A A KT A VR
7.2.2 fkie L 72 W) 2 A AR A D TR G
7.2.3 OPRC 4:#9 % 08 OPRC-HNS i E =DM E 12T X N —E ORI R O H 5 o fit

@ IMO # L ZE&FBAICHL, BB EICOWTHRE 7428, RO, &ToOMBEI %A
Pk A949 (23) (IMOATARIAY) AT HLEMEIZOWTHMAT LI E KDDL, B
Peik AL1038 (27) T2012 4E 205 2013 4EETD 2 HAED IMO D NA L ~OVAT B EFH I J OV G 5
H]ICBEL, 4. WYRITEHICOWTHRE 5282 Ei T %,

3.4. %5 91 |ml IMO i h'&Z e H sk
ICS %, EP#HFMMEICES LR 3.3 0% (MSCIL/21) 128, IMO i FZ&FTAE LKL, [#
OOFHF ] (Any other business) DH THEZ1T-720 FHEOMEIIKRDOEBNTHS s
(O ROPME [ U* MEMAC o KLfi
1) SHHEHOFISIZEEL . MEEATICR T A0 M A & R OTEE O ZEF X, EE > OFE R
AT NTz, A OHIFOFEHIMER BB AT 2 3R 2 7 52813, BUR > DBRERIEORND
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HOLIB R AL TBY, 720 1,600 77 AOERICH LEK KL OE D2 M3 57200 %k kALt
i RO FE BT ORUKO AL IR ICHEETh o7,

2) IMO #4358 A.949 (23) (IMOFTARTAY) 13, &ENICEENEEREET550ThHY, #
HERTEICH HARAN 0 L e e it L. BRBRICR 2 fa e i R i L . MG ek b 1k §52
EEREMELT, MBEICE RS2 52500 THbD, & TOLELERZEBL. KD FHT
DTHIUIIINC LT L LA G- 22D THY ., M RE BHILINCINETHILICOWTIRET S
DIIZEDOHERTH D, SFHHAITICBOTIE, ERIZHER 2SR T1I2dH), MEMAC O
A Y B HEE AR TGS A7 DI I A TV, IMO HARI 4> 3.9V ICHET 25 % 5
MEL . CAUCED R e 2 FEREL 720

3) BB FT O A FF T L 722 A2 o722 812DV T ROPME O B in ¥ ENC & <l S 7-
HIZELBEEZH L2V, TNHOE 4 1E, HEEROREOFIHDOREICELEFL TWEH7HT
HbHo IMOTANTA L, IBREENEINEAIEG T5ZL2RHTEY, JIUIEE O EMHEITHE
IO TH 5,

4) FWhE T — 2, EEBEHICHETDEBSER T T 5285 MEEOSS 1 2o FEFICA
WL, 20 LOBEEEROHENZREL, HiErOHNLINKRO-BLELZ B, 207k
B, WREFHWIL., TRZHELLEISE200THY, HLibFRETCLIERL, LD
B R SEEIL, $EESN M BICED IO EFH L0 THS Y,

@VRy7 (EE) o 5E

1) A E . P17 OLmAH T RKEAN AL, HELMNT ZEse, BRERET
LIz BEESND MGG T AHMIC R O EBENREM R, FIR— HAIIEEEFEEDZK
P, BOBICHHEDPOFLOSLBEZERL /2o MIATTAE G L OE M RIL, Fheit
W7l FRAFEE Y. Bk, BT, R RO FOMOBERSEE EWE AR EIC RIS
ROOLND, FRCYE, S FILNETHRRIICHY . PE 6 A—MUET 1 LICBW TR E LR
RASENENTIIEL ., MR 2s 2 DICHTIR T AEREDSH KT 2 IRMCHY ., i LEEidsIex
FEREN TV,

2) 2001 FFIZIMO ICBW TG T OB AR L VO EEME, $72. S5 HIICKEL TIMO
M TLEE A949 (23) (IMOFARTAY) O@ANREY THo/zZerZEL, VN TIET
TOBRERICKY B 25 7R 2 AT L 15500 T OV B 70 B 8 % e R 5 2 720 2 i 35 P
OMEEHI LTI HNEL T, BEERTIHIICHLODOLMHRE T 5, [CSEHERL 7
2 (MSC91/21) 122V Tid, i L 2T ES RO EREREZ BRI IBVWTHLIME
fIHIZEDEETH D,

OF 238

1) 491%, Ef2O® ROPME KU MEMAC 12X TR RSN RRZ L aLE012, T Hi
SRR ANy S ) IV o e a9

2) W T ORMOEIEE, FNEFNOFEREIIOVWTTRTORMEZLEL., GEEORDINE
PET Do TIUL, EHICEIRPOTNTOELDEFTTHY, BEMOZMIT LD
Vg
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OF 353 ¢

MR BEEREESTOLT T N2 G L ONEINCLL RIFZEEE 2 0 E
AT OFR/MAZOWTIRE T RETHY), T ICEL TIREE S5 IMO HARNTA VN E EENLHX
SR EESROLN-E LT, BT 3 2 SRt OEFH I EL, Tl
BT AT, TRTCOBBREDHITO IMO BaP# A949 (23) (IMOAARTAY) BE KT
LW EERTRIL . FRA ARGl

4. e BE 9 2 LB 1 ) i
2BV THEREL 726E 8 0 IMO TOHE IR L 2o Flathk, N, 3I2BWTRtELzS 55

e L ON F 5 Fle A~ O XF I & W F 2 7 B B 2 [ AR S L2 8 8 355 B O SR AL SR IS AR AR ZR 1SR 3% IMO %%

MO R B EA . MEEGPTICE T A EBBEICOWTZEOBMEEET b,

O HHES IS EBRSCGEEL T, IMOFARIA VDB D, Ziud, 1999 4 12 AlcFAE L5~
#1— Erika 53 #. 2000 4F 12 HIZHEL 729 07— Castor 5 HEEZ T2, 2001 £ 5 b
IMO TOMEF L. 2003 4E D IMO #4 TR A.949 (23) ELTHRIRLAZDDTH 5,
IMO TOFHIZB VT, BB OV TINZIG R E OB ~NNE T 5282 FHMLS 5
FZOVTArLr P AR GDICEST . BIEWEREE TOHANTAVELTERIRS L, EH ST
Whe 20O, CMI 225 IMO % 90 RIEHEZ B4 (2005 4F 4 ) ROV 95 MIEEHEZE S (2009
FE3H~4 H) 1L, RO BEEEGHT~OINER T L2 LA HNE T2 CEMEROTRED RS
NCTRLEDO0, MHEGTI~OIEINEICER T 2L b o RN M ORI s, FEa5B D
BHEPEEL, ZRESHIUTUD TR TLIEER-TEY, Bl TEICH T 250 5% 4B 32
CEITIZHE BN 22 IR B 5 o

@ MRS TR R D HEIE RO ISIE, SAEE B REEB O LORKERD, RITOFEHNL, A
FaCTBIRL72 S H il F5HEAIE THY, INOSHRICBOTOMAAE &R 5 E M OR; 37725580
NG MM (EANET A . $haE &) 3R IR BRI 3 5282 ZEREL . B,
PREHINSE OB ERATHEEDIC, IEDIREBEHEZIT) L2 EE T 400, G EIXHEFEROF
. BREAE, REMMSEOBA»SIMEANFIGEELREEEZRL, T2, NWEICOWTELN
FEADLEVIRMELS>TW D, AN BWTABOER, 72, BRERICBWTNEDRE
BT HILRBOLLDOTIE RO, ZOLHB 351 CETHD IMO HARTA VDT 5E
THLIATHD, I T TOEBIHMATEEZ LS 5. F5ERICBWCREEDRL
A — L $ A 28I TER

@ B, FTUFITBNTIT Attican Unity & Z 502482 EIPVH BBV T, BRI O A2 1
FTHRIERHELIHANDE (A7 07 EmHRH g 1986 2 A7 Ho LUF [A B &), Th
X, TUNT =T =TI AT AT BT ENSEEL T A FIZoWT, [
KAL) LTS THKIEBI R AT 7O SR A S DL M E @AM T
BINEIDPDGDIIZDS F T2 F OEEFRBH NI F 5 DS KL BRI LB O 70 M E Wil i %
FIRTAMEFEHLRVEHWTL ., IS o7z mmFkid, MEETIIRGEICHEY EIFA0
O FE A AN FE M 449 14 45 2 THIDWIBM TII R WEL THEAZ LI | LTwb 2% A 55
SR 24 TS e m B O PE, IR BN X2 SRR AN o 8 B35 T AU 4R %8 2 )i h — [
OFREHWEL TORLAZDD TH S,
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@ S 5RO F 5 H A I B DA RO #EHE S FTIA IC R FEAT I E L 2 TR ILSNA1CS S
U AR L 2 BB 3 BT O iR AL SR I B 3 B3R ISk L. 2012 4E 11 HICBIfES 7248 91 [0 IMO
W L 2R B RIIBWTERMMTON . WHBRRESE, MAEICBW-Cid, B o
HES T N DI AR D BN E O 2 Ko72b0 0, i EREREEOMHEL TIIEERRE
1ZBWTC [JRREENLEEG I ORI O WTRMET &, [N 3 28 8 it gk o
FERPEL, ZIUSHIBTABUIIE IMO HARIA 2 BT 5] ORI ZRLTWA, I,
BRSSO B A 7 CEOIERE AT T 4500 F#H DR ENBDOTIERL, ko bRk, &
FRRERLIZZLIITERVWEEZON L, ZOBERICBWTL, i R EETAESEV)EBRNEARIC
BOTED TR DB T ~DIEIZOWTUZIMO HARIA B EZ, FRISGUERE. B
FRED T, RIEL T eaIBRFRE L THERL TWb, AEFEROFG, RERESOBLT
POMRINAIIIEE LR LT, BRCEOFFERIIBVTO IMO I E O L Ho Hife LT3l
NTVBEDOTHA),

® ZOMEMIEIMO TOHEFEDOALLT, BMNE G (EU) THBRSI LT ISR T 254
(Directive) FH#EDOKIIOEU MMBEMOLHLL TROLNL, EUICBWTIEL, 2002 4F6 H, ¥
> #— Erika 5 HBIGE B E RIS OB RE D> CREES T T 2B B2 BRI 72 2, AHEIC
DWTIES v 51— Prestige T3 (2002 4F 11 H) O, 2005 4F 11 LR, B T~ O fnfk
NAEDFAMEEOEAZNELTHWIERIRFE SNz, 2O kwE (FLEPEFH) 128w
T M EEROMRFEL CEEER SN0 B TR T 2R E S IR Y IE % L 720125t
L. B EOBREECHER T AMEHESIE [IMOTARTA Va3 AREL THEDH Wi § &
EDSIEERRL . RAFIIIZ 2009 4F 4 H 23 HICBRIRSN2LETR ST [IMO HART A 23D,
BT~ OMAEINAEOF I ZHEST L] BHEL. MENEOFINGEASRTHZN P, 4
BHBESE, B IEET A SRR OB DA OB HE 5T~ O % F AL $ 52812 5Okt
L. #EESFTICOWTIEIMO AR TA VNI EOEFIE A R EL . HCETOHRIIIS S ME E 2
O EATIZEEEIFL T D, BEBRBESOTRIT, SMPEORMZZRTETLHEL COR#
REBT LD THS 2 S5, WM & B M o #ds g I D S S S 2 e ATTE S, i
L B $H IR 5 R F OB A R E T A 2R HAE L CHUIE AT I 2S L ST B RN
RO VNG, A, MO BRI B S L CREL SN USRI (ALY X R H
& RV E. WA AT BN G (SO W TR BB ~NOMRIE IOV THEL. 20 H Tl
ORI & L CRAEN THLLFMTELL DD, ZOHHMAMIIMO TARTA L2 EEZ
HEIGUIENAEO R IR W T 52 TS 27 BT~ OMREINEZIEG L, Z O 5
ELTRBBIMEHEL R BIN T2, MENELZERME T2 LIl oW I EHELREELH
FTHOTHY), ZIULIMO TOFHEETHFRBOEMEL THNLTHEDTH b,

© BEESFTOMBEIL, —EOMBHRELELTLIETIRER, SIS TELLDOTId RV, R
VG G A EAL T AT REE DS D E I E LA OWTIIBE E DR Ik, HAHWIE, HAETLHIE
BT MEN B8 EOB LD BT DA RO RERE G FT DI % 5 — FRWIRES . EfET 0%
Bdbo —E ORI ELELTLHE). MEOIREIOBHL T ~OPNELIES. HHVILE
9 ARICHREDEITL . REOBAIIIMADSIHE, ¥ 7 —CBW TR o4& )5 F12
WL, BT~ OB TH o7 E D A25F, FUESG &S KB IE RIS R
LU EEMOHLZEE, INFTOHEGIDENLIEAL, BREDLREL TV AIET THE, Z1ld
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BMhbo$, S50 S 5, FoEMatszilEssICS SEEEEHRMEOIREICZL->TL, IMO %%
BETDEBEL ~UZBWTHER O F D SATS DAL FRD LI EIETER VY, IMOFARTA %
AL, M oEFHEERIREEICIAFEME R ER . BANFERICHLUEA ICHIGL TWsE
P T COIBERRFRE L OB 3 A E B IEDOL OV NED S ETHY, 2 oR
FCThbH, BB OWTH FHNLEDENMRE DA TH5LHELREL. RO ZFHME
THHEOMALRE R T 5720121E, FAZE 2L L CORMBNFELRIIH L. BT - MRS
K% Gt T I B 2 S O EATE R A EARDL & TH 727 SCEIRIRN O 26 B % [ B A 1272
W oA, FoX, INFTICEAELLF RIS T 5, HLNIHY M EOBEL I FRFEEL
REEL 7z TRIMZGZAL D 37 RN ERIZZRWEDEE 2 5,

HRE SR DR E L2, NIMBY (Not In My Backyard) EWI)SHETLIZLIEEAESINS, I
L TRRER. St ], THERERDLD, KPROFIRETOALZ ] 2EWT 5, BEHHE
A ABLZ 9 2 e 35 AT DR IOV T, MULKZ D NIMBY THRUFESNARIETH S, Erika 5 FH it
INEEEEZ IMOAARTA Y DIRESIN TS, NIMBY TH AU, RO b7 1R
TaHTHLETIER, BIENEREEL. $7o. BIEMMOBEEEIGHT~OINEIZOWCETIME S
BHTEEIIRET TN D, IMOHTARTIAVIEEDEICBWTD, S BHige F 5 Filig o X512 8 3551~
DI AR D R RE DR AR AR 2 S IR EN TV ALD D, ST AT TREEES NI T 5 58945
REL. ENEICOWTINEFAME T 2L L @R EF IR o TR W LA R 72, Y
Fr o MEIXEB RN EBRMEEZFIZEL TWh, GISHS. BEESITICRLMEIZOWTERL T
BdHEEZ Tnd,

5. BDOI

1 IMO HARGA N A b TREESGFT AN OIEFIZBEL TO = E OB REFICOWTHIE TR A A.950 (23) [HEF L
37 1 (MAS : Maritime Assistance Service) bIRIREN T WD, IS 2 DO PFEFIR O SE IZOW T, b $F
(2006) : AvIOBEEESST B 3 2810 | EARGE KRFRITZEIRE (L R) , 5 51 %% 2 5 ppld4-148 B

2 HEkD IMO 2B 2 H#ERIICOWTCIE, EELTIIMICEZROT LS HE L7z,

I AT (2009a) @ BRIN A2 I80F B il 1 %8 42 e OVl P BRBE AR A BUR — AN 0 s BE 5 T2 B 2 1R 5 i —, HAR EU 42340
fi, 5529 5, pph9-63

I AT (2009b) @ W A (24817 B TCIE AR AN 8 A B LA A O FFA , i AR R sy (L S0ER) | 45 54 55 2
5, pp34-46

3 LTSI OVTIAATE 1 (14 (2006) , ppl42-143 220

4 —BlE L CE. Van Hooydonk (2003) : The Obligation to Offer a Place of Refuge to A Ship in Distress, CMI Yearbook
2003, pp403-445

5 IMO MSC/77/26, 67, IMO %5 77 [aliff_b % 475 B 431280 4 E B L AR BGE A (TUMD) $##HSc#E (MSCT7/8/2) 1 2xt ¥ A3k

6 %5 90 A IMO B Z B &XIIR4 5 CMI 430 (LEG90/8) 255495 | H

7 % 90 [ IMO A Z B a#i5# (LEG90/15) |, pp47-49

8 %5 95 [1 IMO HEHEZ BRI 32 CMIEECE (LEG95/9)

9 RLEROMFUL, TP (2008) : E#EH (Places of Refuge) O | kS E St | T4 52 75 (%4 81
5), pp62-68 EBE L7z,

10 CMIZBIAMEHIEELTH 3 55 (b) T3 DDOEEFRRLTWD, K 1IZKRDEBY
%534 (b) HEMRDL UL, FFMAEREL KR LG OIRIAT, BEEEGIT ORMEFFIT L2246 Mk U252
EFL7- S ALY REREME L0 T HRENHLIEN AN R I E DS W TR SN & ABEELR TA2LHTE
%o
Z 2. 3OMFUIOVTIE, 78 9 1T (2008) |, ppb4-65 =

11 %5 95 [a] IMO R H &b & (LEGY5/10) , pp24-25
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12 §i#% 1103 (2006) , pp146

13 N—L—rThifit s 7z IMO O FfE S FE & HIZBIT % [CS F7% s £ Mr. Hinchliffe A¥—F (2012 4£ 10 H 22 Hf+1F Lloyd's
List %) K OVICS In#fg#t (2012 4E 10 A 19 H)
Available at: http://www.ics-shipping.org/2012.htm#2012 - Oct 19 (2013.3.8)
MSC91/21 1% Stolt Valor o Flat S B F 2 1CS AT IMO (ZH2L 7250 TH Y. MSC Flaminia 5 AR50 8 134, 2
E, IMO % 91 [l &2 HS (201245 11 H26 H~30H) OECERBIR (20124 8 H24 HET) LIREIC,
MSC Flaminia %5 F-H oo 8 8 55 57 I B 3 23 RO Ie AR shz2bickpbobEzons (7T H 14 BRi3s4. 9 H 2
H3E Efg Il AR 45, 9 H 9 HRAY A#) . ERLICS FHREIFFICLY),. MSC Flaminia 5 FH O IG I22WTd MSC91/21 12
RLHT 5 Stolt Valor St &l o FLEE 50D LR T 2,

14 IMO %5 64 [ IRBEIRERZ B S RO 91 Bl LR ETHRIIBITS S 55l BE T2 T O CHELER
(O MEPC64/INF.30
(2 MEPC64/23 (pp48-49) : MEPC64/23 Add.1 (ANNEX 14)
® MSC91/21

15 ROPME I&, MF BB EL B E LTt R o 13 oMbl of RUCIE S B EHE (UNEP) O SZ#:(2 X0 308 S/ M e 47 B
B E, 7= = R ROATEIETI ONEE:N—L—2 452 457, 77x—b F~¥—2, Y=, 77777,
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A Comparison of Compensation for Transboundary Marine Pollution Damage
Caused by Nuclear Power Plants and Compensation for Pollution Damage
Caused by Oil Spills from Offshore Oil Operations and Oil Tankers

BA ARt
Tomoharu Hase

BEE—ETHREMBHICERTIMHEEMBEOMIBEFFRCOVTIE., BRIEEEHEEA
IZBMLTWEWED, BEEZH - AZRNABICSVWTHEEORECLZHH P TThbh, ZHWEKD
Sh3BINHB, 510, BRREER2FEZHBLTH, BFEFLEKOMERMBEIINRL VAW
—F. BFAEICHSVWT BEFHBEOHTHMEICETZEK (CSC) O#ftEL EFIEMNXICIE 4L &
TV,

DD, AfRTIE., BREEZFOHELO®XE S L. ARBEEHCHIC L -EENEESPE
NEEETS. 2>h-—RUBEHRBICERTZABEBECHTIREGEEDOLE - BEEITL,
ChoEEEEZ. CSC OHAEICETIRBEEICDOVWTRET T2,

F-U—-REESR B, BEEME REEE E£2

Because Japan does not participate in the international legal framework on compensation for
nuclear damages, countries that suffer transboundary marine pollution damages caused by the
Fukushima Daiichi nuclear power plant accident may file lawsuits and make claims based on their
national laws. Two years after the incident, the problem of marine pollution through contaminated
water remains. Japan has not shown an institutional response, such as the ratification of the
Convention on Supplementary Compensation for Nuclear Damage (CSC). This paper compares
international frameworks of compensation for oil pollution damage caused by offshore oil
operations and oil tankers and that of marine pollution damage resulting from nuclear power
plants. Based on this comparison, this paper also examines hurdles for Japan to ratify the CSC.

Key words: marine pollution, oil pollution, compensation, civil liability, fund
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Research on Port Placement with Consideration for
Japan's Geographical Characteristics

EAE WL B mE D
Koji Takahashi, Shinichi Urabe, Isao Fukuda

B 7 EEMBORE CEBRININESRANEIRIG, BEARTOMIBPHME. MIBRE
DB DEEEE. BEEREORERE, TOMERBEZLED HENER] & 2> T7FHP
AL TFE—IFINORE - EELEED [BXFERICHPPIER] OMERRICEIVRES, EEIE,
WIRRYIFED S EREMEDEH THH WEEERBEO [RFEBHHE] & [HRE] ICEBL. #R
DEBORITEBBEETIVICEN BN EOEEREDHHMERIEL o ZORER. BEEHBEEY
BAREPBEVEPEOEERG. [BAE] ELTHEsh, HATHEHRLWENEREE TS
ENASHE Loz, BEI, ARXDRABREEBL, BHRELT [RPEOEBBERICLDREZ L
. P EORBEHICHAHRNEAMNRUIET T4 TEOERE L TOERYMRFR
EMBFLTODIC, BICEEOEBRHREEESABLZTTRATATHY, TLA. HHYEDOMHIE
iR EEAAAL, BRI T HRSBEREOKBLBREEATMDOEBENDEFEEDR
RHRETHB] 2 E&B{ERAD,

F-U-R:aCTFEL BE BRE. BFEH. fRE

Basic matters to be considered in setting the international main route for container ships are
“geographical factors” and “transportation means factors.” Geographical factors pertain to the
geographic position on the earth scale, sea area condition for route setting, economic scale of a
port’s hinterland, and other international considerations. Transportation means factors include the
scale and functions of container ships and container terminals. The authors analyzed the density
of economic activities and depth of the port’s hinterland, which were categorized as geographical
characteristics, and also analyzed the characteristics of the port’s placement in Japan by using a
model of topography properties.

The results clarified that the hinterland of Japanese ports sees the highest density of economic
activities and the lowest depth worldwide. The authors classified the characteristics of ports in
other parts of the world into three kinds based on the density of economic activities and depth of
the port’s hinterland. The “Japan model” describes Japanese ports as having short distances in
between; moreover, in this model, many ports are established. Japan has to implement
international container port placement based on geographical characteristics to strengthen its
international competitiveness.

Key words: container port, placement, hinterland, economic activity, depth
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Legal Controls for Pleasure Boat Sailing in Waterways by Ordinance
in the City of Ashiya

BEA BUELUREL I R OB

Shoji Fujimoto, Tomohisa Ohara, Masaki Fuchi

KrEIImEAEBICHENTSY, BRI MIArEEOEREICHIETHZ, bhbhBEAAIITE.
BEEEL BENERLTZE, ZULT BEOIILLYv—DEREEDIC, BAKIVT (AR
g, EA, KBRE) ICTLYv— 2R LBAEEMLTWS, LALREBRIC, BECREME. %4
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F—T—R: 6 BTHE. RARKER THREEE. ARERSERE

As an island enclosed by the sea, Japanese people have taken to water bodies—Ilike the sea,
rivers, and lakes—easily. Historically, the Japanese have always fished and eaten seafood. Marine
leisure as well as leisure activities in other waters like canals and waterways have become
popular. At the same time, noise, environmental issues, and marine accidents have been
increasing across Japan. Accordingly, regulated municipal ordinances have been instituted in
various regions. In this paper, we study the management of coastal waters by local governments
by looking at an example ordinance that was enacted in the city of Ashiya as a means to address
waterway problems in a coastal environment.

Key words: municipal ordinance, right of sailing, local public body, administrative authority, integrated
coastal zone management
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Training and Education of Fisheries Civil Engineers through Case Studies
Involving the Mechanized Fish “Mechanimal” and the “Productmeter”
for Measuring Photosynthesis

BRI [ X =<V LRI ER R 7 a7 bA—5— 1285
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Chika Suzuki ¥, Akira Kurashima?, Yasutsugu Yokohama?, Genjirou Nishi 4,
Takeshi Sato?, Sadao Tezuka ¢, Takashige Sugimoto”
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Since the enactment of the Marine Fundamental Law, the importance of marine education has
been strongly emphasized in school education, including mandatory education. The use of tools
such as the “mechanimal” and “productmeter” is awaited for financial reasons based on their
achievements in the training of fisheries civil engineers.

Key words: marine education, mechanized fish “mechanimal,” productmeter, fisheries civil engineers
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1. Introduction

The training of fisheries engineers is important in order to carry out the basic maintenance of
fisheries and for compliance with the Marine Fundamental Law. However, according to research
results, “currently, teaching materials for oceans are difficult to use at schools other than at some
schools actually located by the oceans” (Sakai et al., 2005). A specific method for using teaching
materials in fisheries civil engineering needs to be introduced in a form that can be applied at all
school sites. Two examples of such materials are described below.

Mechanimal is a word created from mechanical and animal, meaning “creature made from a
machine.” Mechanized fish broadly related to fisheries are collectively referred to as mechanimals
in this study. A mechanimal replicates the movements of the fins of fish as its driving force. The
development of mechanimals as a teaching material is receiving attention for the use of propellers
that are environmentally low impact and are based on living organisms rather than mechanical
screws (Suzuki, 2008). The commercially available Mechamo (Gakken Holdings Co., Ltd.), which
is currently not in production, cost about 6,000 yen, whereas material costs for a simplified
mechanimal (prototype model) are around several thousand yen each.

Another type of teaching material related to oceans is a productmeter (differential volumeter),
a type of gas volumeter that measures changes in the cubic volume of gas while maintaining
constant gas density in a container enclosing a sample. A reaction system is placed in the
container to measure the photosynthesis and respiration rates of algae and small animals. It is
simpler to operate, compared with Winkler's method or the oxygen electrode method, and is more
intuitive to use, since the increase or decrease in oxygen can be measured directly. It is also useful
for measuring photosynthesis because of its relatively moderate pricing (Kurashima et al., 2003).
At present, some researchers (including Suzuki, Yokohama and Kurashima) are constructing their
own productmeters.

Both types of teaching materials are considered a suitable “opportunity to study the ocean
environment and biological environment through comparison under natural conditions.” In this
study, we verify the methods for practicing such opportunities. Further, we throughly investigate
the advantages of using mechanimals in marine education and demonstrate an example of

photosynthesis measurement.

2. Overview of the mechanimal

The Marine Science Museum of Tokai University is famous for its collection of mechanimals. The
Marine Science Museum consists of the aquarium, the science museum (Marine Science Hall), and
the “mecha zone” in the aquarium (Mequarium), and its mechanimal is stored in the Mequarium.
The mechanimal stored in the Mequarium (Photo 1) has been extensively improved for exhibition
and is expensive; therefore, it is difficult to use it as a teaching material. However, it is realistically
possible to use a simplified mechanimal (Photo 2) as a teaching material.

Case studies using the simplified mechanimal as a teaching material include the “education

course under university-museum collaboration” conducted by us, as well as educational activities
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conducted under the Science Partnership Program (SPP) promoted by the Ministry of Education,
Culture, Sports, Science, and Technology (FY2002-FY2005) and Japan Science and Technology
Agency (FY2006-). The purpose of these case studies was to provide teachers with teaching

materials.

Photo 1: Mechanimal Photo 2: Simplified mechanimal

3. Practical use of the mechanimal

A case study involving the “education course under university-museum collaboration” is described
here as an example of how mechanimals can be used. The “education course under university-
museum collaboration” was conducted with 24 elementary and junior high school students. A
textbook “Swimming of fish adapted to the aquatic environment-From observation to model
processing” (Suzuki and Sugimoto, 2008) was prepared, followed by ecological observations
(sketching), viewing an educational video, and exercises with a mechanimal following the
textbook. The language used in the textbook was intended to be easy to understand and
appropriate for elementary and junior high school students, while accurately and completely
explaining the ecology of fish. The portion of the textbook entitled “Swimming of fish adapted to
the aquatic environment-From observation to model processing (Suzuki and Sugimoto, 2008)" is
indispensable for education using the mechanimal, and is reproduced as follows with additional

explanation for the general public:

[The shape of the body and caudal fin of the fish varies depending on the type, and eels and
sharks swim by moving their bodies like a wave. Bonito and tuna swim by vibrating the caudal fins.
Many fish have both properties. They are generally categorized into “eel-type,” “semi-horse
mackerel-type,” “horse mackerel-type,” ‘tuna-type,” and ‘trunkfish-type” (Figure 1: adapted from
Lindsey, 1978). Depending on the type, fish mainly use their caudal fins to acquire the driving
force used for swimming. The swimming speed of the fish is often described with reference to the
body size (body length: from the snout to the caudal fin), e.g., “x times body length per second.”
When fish grow to a certain size, the speed expressed in terms of body length slows because it is
compared to the body length; many fish are believed to swim normally at a speed of two to four

times the body length per second on average.
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On the other hand, what about their speed when escaping from predators? The eel-type swims
by relying on the wave motion of the body and similarly, the trunkfish-type cannot swim very fast
because of the round shape of the caudal fin, while the semi-horse mackerel-type, mackerel-type,

and tuna-type are able to move much faster than people.]

The use of mechanimals (prototype model) as a teaching material to explain material in the text
produces synergistic effects. Repeated experiments in underwater swimming by equipping caudal
fins of different materials or power sources on the mechanimal helps teach the complexity of

swimming in fish as living organisms as well as the characteristics that are unique to each species

&Sl

trunkfish-type

when adapting themselves to the environment.

s pg— !

cﬁ:ﬁmﬂu}ﬂ]ﬂ tunal.type
horse|
< e " < =
|

semi-horse o

ﬂ”""ill"!l'"'"!lf" mackejrel—type

(
eel—itype gﬁmnﬂﬂ

M

<+ The wave vibration of the body The vibration of the tail fin —

Figure 1: Swimming forms for the fish (partially quoting Lindsey, 1978);
The diagonal line is the part of movement for swimming.

4. Overview of the productmeter

The term productmeter covers a range of equipment including the simplest volumeter, a simple
differential volumeter (Yokohama et al., 1996), a simple productmeter (Yokohama et al., 1996;
Photo 3), and a more complex productmeter (Photo 4). We anticipate an increasing trend in the
study of fuel production from algae both within and outside Japan, and have been describing
related educational results and findings using productmeters at international conventions,
including Algal Biofuels 2012 in San Diego, USA. Use of productmeters as attendant equipment for

utilization of algal biomass is also an expected application of this educational equipment.
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Photo 3: Measurement of photosynthetic oxygen production by a simple productmeter (provided by Sanseido). (A):
Dripping a droplet. (B): Fitting the scale pipe. (C): Sticking the two-sided tape. (D)-(F): measurement. The
photographs were provided by Sanseido, Co.Ltd..

Photo 4: Commonly known as ‘product meter’, the technical name of which is
‘a more complex productmeter  (Chika Suzuki laboratory possession)

84



BABEBRFERE H£35

Meters measuring quantitative changes in gasses are generally categorized into 1) pressure meters
that read pressure changes in gasses while maintaining constant volume and 2) volumeters that
read volume changes in gasses while maintaining constant air pressure. Warburg's pressure meter
(Nobel Prize in Physiology or Medicine; designed by O.H. Warburg) belongs to the former category
and productmeters belong to the latter. Use of Warburg's pressure meter requires three years to
master and there are many complicated operations when measuring with a dissolved oxygen
meter to ensure a sealed condition and determine the volume of a container. Another widely used
instrument is the dissolved oxygen meter, which is not suitable for educational uses due to its high
cost, complexity in setting and handling, etc. Changes in Oz are also not visible, unlike with
productmeters, i.e., it functions as a black box. On the other hand, it has been found that even
high school students are able to correctly measure changes in gasses using the traditional
productmeter (differential volumeter) (Yokohama, 2008). In addition, a productmeter can be
applied to larger-sized creatures by changing the size of the container, and is considered highly

versatile equipment that can also measure respiration of terrestrial organisms.

5. Use of the productmeter

Ulva pertusa (Photo 5) was collected from Ise Bay to measure algae growth and photosynthesis, in
addition to Ulva meridionalis (Photo 6), which had been used for verification in the past. For U.
meridionalis, a strain that can be cultured in large quantities by spore clustering was used
(provided by Kochi University).

Ulva pertusa is a species that can cause mass propagation (green tide), although not in all
cases. U. pertusa can be sterile. Fertile Ulva withers if swarm spores or gametes are released,
while sterile Ulva continues to grow without maturation. Its mass propagation (green tide) can
increase to a size that can be identified with remote sensing, similar to red tide (Suzuki, 2009).
For this study, U. pertusa was collected offshore of Toba in 2011, the strain was confirmed as

sterile, and placed in Provasoli's enriched seawater medium.

Photo 5: Ulva pertusa Photo 6: Ulva meridionalis

To measure the amount of photosynthesis using the productmeter, two replicates of 11.7 and 11.3

mg of U. meridionalis and two replicates of 3.2 and 6.7 mg of U. pertusa (dry weight) were used.
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For U. meridionalis, the algal body was clipped with a cork borer. The considerable difference in
weight between the U. pertusa replicates is due to differences in thickness between the tip of the
algal body and the area near the appressorium. In the experiments, measured values of optical
power and photosynthesis (per cm?) for U. meridionalis and U. pertusa were used in a formula to
approximate the photosynthesis—irradiance curve with a hyperbolic tangent (photosynthesis
speed = Pmax * tanh(I/Ik) — R). Next, changes in optical power over a day were obtained from an
approximate formula with a sine curve (optical power at time t = Imax % (sin(z * t/D)'*) to
determine the optical power at a certain water depth from early morning to midnight. Finally,
changes in optical power over a day were substituted into the formula for the photosynthesis—
irradiance curve to obtain changes in the O2 (and COz2) generation speed over a day. These
calculations showed that U. pertusa had higher cumulative daily photosynthesis than U.
meridionalis (Figures 2 and 3).

As explained above, Pmax is the maximum photosynthesis rate at saturation irradiances, I is
the irradiance, Ik is the saturation irradiance, R is the respiration rate in darkness, Imax is the
saturation irradiance, t is the elapsed time, and D is the sunshine duration.

More detailed experiments following the biorhythms of algae are required to obtain the
photosynthesis and respiration rates of algae. However, measuring photosynthesis and respiration
rates of algae in a simplified manner to experience the ecology of marine organisms fosters

training of fisheries civil engineers who may play a role in preservation of the ocean environment.

6. Conclusion

In summary, implementation of tools such as the mechanimal and productmeter is awaited from a
financial viewpoint based on their achievements in the training of fisheries civil engineers.
Mechanimal: A comparison of rubber with plastic reveals a general difference in flexibility. Since
tails and fins of the mechanimal bend less with plastic, the force of the motor is used more
efficiently and the mechanimal goes faster. The tail and fins are shaped according to the resistance
of the water. The analysis of the data of the mechanimal gives us the opportunity to consider
environmental adaptation. For fisheries engineers, this can provide further knowledge of the
environment and the adaptation of creatures.
Productmeter: This device was used to measure the absorption of oxygen by breathing. If we use
it to measure the release of oxygen, using lamina punched from algae, we can easily measure the
photosynthetic rate. This is not done by observing flight recorder-like numerical data. Instead, the
first-hand experience of watching the release of oxygen from algae helps inculcate a respect for
plants and the environment. This is a start for the protection of the marine environment by
focusing on the growth of algae, which is a point of paramount importance for fisheries
engineering.

For the public, FIDEC (Fisheries Infrastructure Development Center http://www.fidec.or.jp/
other/post-1.html) receives support from the Fisheries Agency, and holds a fisheries engineer

training class spanning over 5 days. In this training, students learn about aspects such as the
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physiology and habits of marine life, the environment of the seaweed bed, the tide land, and
shallow sea. One of the authors, Suzuki, personally received a qualification after completing this
course and examination. The introduction of this class to the public will be effective in the future.
We think that that the implementation of these points in the education system would improve
fisheries engineering education.

For advantages of marine education using mechanimals, we consider this activity to be
important in terms of developing a new method for studying the habits of submarine life using
mechanized fish prepared by teachers as teaching materials. In a questionnaire distributed after a
lecture with the participation of 24 children, the evaluation of supplemental teaching materials
(ecological observation, video broadcasts of teaching materials, and textbooks describing the
procedures) was good in an all fields, and we received positive evaluations such as comments
stating that the lecture and practice were easy to understand. At the same time, we also received
many comments that the students gained a deeper understanding of the Marine Fundamental Law
and of the marine field.

The course welcomed observation by accompanying teachers and educators, not only the
participating children (24 people), and seems to have been useful for both educators and
participants. For educators and children, this is considered an introduction to an applied case
study for incorporating “marine education using the mechanized fish” to school sites. The above
aspects are important advantages.

Raising children and educators’ consciousness contributes to the development of marine
education in the future and is very important. In the example of the quantity of photosynthesis
measurement, the use of productmeter in the field of education could provide the opportunity to
have firsthand knowledge of the difference in photosynthesis amount through the biological
phenomenon of photosynthesis. By the action that assumed such an experience an opportunity,
we are very pleased to have been able to provide children with a greater understanding of the
Marine Fundamental Law and who hope to become “marine (fishery) scientists or engineers” as
possible career options in the future. We expect that the incorporation of these teaching materials

will lead to the development of the marine policy.
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Figure 2: Photosynthesis and irradiation curve in Ulva pertusa and Ulva meridionalis. Quantity of oxygen (u ¢ /cm®),
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