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ALJEn KEE | 2,442,292 km? | A 1850 KB | 315,316 km?
Alaska KFE | 3,700,233 km? | French Guiana Kz 135,048 km?
American Samoa 5 L 404,670 km? | Crozet Island 5 L 567,475 km?
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Midway Islands Je L 348,004 km? | Saint Pierre and Miquelon Je L 12,006 km?
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LB, —FH, ARRAEFEIL, VP IdEEOMBEICEHF G LT, RIIVAEMOFELRLE LT
ARRMEFROREBERL MM/ EBICEBWVWT IR EOHEEMIC I > THAET HERIZ,
BIEDO A - MEEAERICESWT, BELTHOMAERLZHRET DI &, BB
DR H ZFE 3 5 ECHaxhicnETH 5,

HEAELWET L2 HIEL LT, TNENOAFE - HEFOALE - HEEXREL V.
FzE R LTV FEE, ZHEERGWT Y IHETIXIZEAERAETH L, —F., A% -
e A pE BT ME K O 2R 8 (DIC: Dissolved Inorganic Carbon) & 7 /L4 U (TA: Total
Alkalinity) & WHLFEOEIE LTENL L, WEOREIZ L - TRFRIIC, BEE
EEROAEEEZRBE LD ENTES, DICIE 1 BAOAKRELIFAKIIZE - T1 H
A (1 BAZOMERIZ L - T 1AM . TA X 1 HALOAKAGIZ X > T 2 B2 2 kT
L0, fHEREN FRRICEL - T, WEOCE/IH DGR, M, ARbEs RED 5
ZENTED, AR FEE L TR, 5 EOWIE TIEYE L7 /K O mAE D2k % H#l
ETHEGEE, o B TR CHEOE{LERET 2WMNERDDH, WTHh oKk
WZEWTH o AEREDEZRERORIZH LT ey ML C-AEEBRHRES S,
COMEENS 1T HOAEERLRDDZDEN, ELWRBEL D O7Z0ITiE, &KHOFRER
KA EFOAEREELE TEICHET D ENMUATH D,

WAIVEIC X AAEEREIT, ROXHIICLTRODDHIENTE D,

1. TA - DIC 25, WAIELHRS - KRB OZEbE., AnTA X O InDIC # k8 5,
2. BRIR KR OSERPKREE, SR, KA DO EE KD D,
3. WAUT K- T, MR RFEER(IP) - AKFLEEZ(OP)ZHEH BT 5,

IP (mmol ‘m 2 -h 1)=-(/nTA/2): p -D-t 1:10 3

OP(mmol ‘m 2- h 1)=- (JInDIC - /nTA/2): p -D-t 1 103
22T, p X EHEAKEE (kg/md), DIXFEEIAKEmM), tIERAOE () THho,

M EETIE, AKIZENDASTHELLRITS (X 19), ZOWKBENCH > TE
e TWMTTNARIYE, EREZHEL T, ZOROBERHEZ LEDL 72 (X 20),



19 /BB —RNEKKEB/INY — >

®A
| B BARHOFLY |
2290
% 2285 o
S o X X ot
& \
E 2280 S ; o R
< S e S
'_. |
c 4 :
2275
'

2270 Il Il Il L Il
1910 1920 1930 1940 1950 1960 1970 1980 1990-

nDIC(umol/kg)

B 20 2RQRMOY)IVAYE Githh), 2xik () o2k,

MEND2 JRMOT7INAVE, 2REOENS, 3DOEERT Y NELN. EHIT
IP 7% 2.5 mmol/m2/h, OP 7% 26.7 mmol/m2/h TH 5. HHHXBEDENWEFRE&FIZIZT P,
OP#izm<, EHHIZZTNZTI 3.2 mmol/m2/h , 26.8 mmol/m2/h ThHs. — 5. K&
ININE WEER A TiE, IP 21 - 0.7~1.1 mmol/m2h E{EWVWETLZEL TS DIZAL T,
OP i - 24.3~7.5 mmol/m?h &5 DN TS,
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X 21 ZEpER LR O

W EBOAEREZMOY VA TCOMAETHOLNTZAER KT D (F1),
Kayanne et al. (2005)1%, A3 &GO ARMBER, KOS FERICHBIT 5 1998 F 0 =
DEALA N MR OB IR FAEER - ARFBAERNBME Lz, Ekkd b7z IP
N, SEOMENHAE TH SN IP (2.5 mmol/m2/h) <°, AFEERIED OB NEL VI
4@ IP (3.2 mmol/m2/h) L [FHEDOFHERTH 7= DiX, /T A HER A{ktk D 2000 4 9
A, KOBE®RY IO LTFEA999F 3 H) DT —#Th b,

ARAETHELNIERLY, W/ BB IHICH T 2 BEIREAER (IP) 13k
R L TIRYY, ZHUTEREY v A EORIRILEMB DI WD TH D EEZ LI,
JBBEOHERT, VYU TOWENARSO AR T AOT 2 I L EE L Th v & D Bl
ReE—#T 5,

— 7. AR FEAER (OP) X, W/ BBV THEOKE HNFEEHEmE, ARONT
FOKEL ~3me R TES, HARKOHEHICL > TREN/ NI EEEXDHE, Th
OV AfELFRBREDAEEEZFF>TND I L ERT,

S%. M BEOY IO BIHAZFHE TS LT, BEREO AR E AT I OHER
DO IP, OP #HIEOHZ LT HX&ETh D,

F 1. OFZE L O HLER

o KE |IP:ARKIE OP: &R
AEH # (m) (mmol/m2/h) | (mmol/m2/h)
Ikeda et al. o "
(1997) INZA(B1ERD 2 8.1 375
JEE (2001) N (BIERE) 2 4.0 17.1




Zaoy:;)ne tal lmp T 2 10.4 42.4
aBI?;Z;e)t NZa—% 6 12.3 16.8
KA Eﬁmajﬁ 5 2.5 26.7
SEERELY 5 3.2 26.8

7. £&9

MR T X o TR O 72 BE O £ R A4 pE B, TiE%E T 0.3 kg/m™ /4, ROy F T
8.9 kg/m /4 ETH-71= (HiEE), —FH., WEICKkD ZARILAEERIT, v 3o Bh
AR W 7-9 kg/m?/4FE | WEIE 22 E WIIC 1 kg/m* /AR Td o Tz, ALFEITR D 72 BUED A KA E
PERIE. 13 kg/m4E (BEME, 1HO LAKAEN R2EMEZSET5) Thol,

— B Y ARED A IRALEPE BT A kg/mVERRE . YU INRBELZE AT 5-10
kg/m*/HETH 5, BUEDOM /B RBIERECHEIR O FEHM 72 4 KA AERIT, 0.3-1.3 kg/m*/4F
L EPRAEESEBRLTEDOOD TEY, L2rL, EFREHCEEWEZ S > TH
&, R TR LIN Y IANBET LNy FTIEIREREEEN DL LD, [
BIIRERAERDODEERT Vo ¥ a2 boTWHZ ENbhotz, Yo aLFHLBOH
FEIZ L T, BOBAEZIEINDIEICIE, TOBERT Uy VEERT D 2 &N HUE B
W75,
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o TENE (B SE) ORI LE 22 F Ak

R ER K P2 W S i ER B R Rl
1. b IHEMNEOHERY
T AREDR RN HEE N DB O 21X, WO F, WiERCHIZSI oo R, &
LTHMORED ZAICEsTA A=V END, TNOLOAROGNR S HEBEOREFEITE<
DANxEZFEEDITTRERY, 2OV IWIROEOHRICIE, P THED FH 72 5 5 Ol
WMEEIVDPLEWLEIZTEDLZERNS D, T biE, B RAA—VOR L0 RN
K< T EEEA— V), ZHEROBERO XL IICFEHET (U220, hEn (K~%
BYSH A=A, BlziE, BRI »EICHZRED FICENSE (RIENS : £ b
) RHARTHEMBEOANKBICH DT 7LV BDINCHMEBAEOEEHICH 2T —
BV EMENDERNEZNICHTZD, INHOY IO EICER SN /NS G, v
IHEIN S (reefisland), 3 D VM I > TP E (sand cay; E4A)I, 1990) EFEEN D (B E 1),
ZLT, BUEMN BB TIRESN TV IARTEMICBEZERT 2R S EH T
FORBT Y UIHEMNET EFEND Z TR D,

BE 1. KEFEORMELICAON LY THEME (v 2 0 BRiE)

B AREMNEITY A TALN IR ER U L DI, o TREICEE e AW OB RO
PRI ET D, EICH (0.063-2mm) DRI IR F-NHERTHZ LIk TERENS,
ROz, o3 - aE (RAIREE) - Y 2AX (CAIKERERB) OB K
FAL LR+ H « LB OBRNHANL D, Z OV THEM S 2R 2 ¥R X, Wik
Ko TEERMBINERY, — IV THE A RETIEIAY ALY (HIKERER) O
RN, KEETIEALBROHERNZ Y (Yamano ef al., 2005), £ 7=, M CTIIH o THEMN B IS
BT AL W T — XXy, o IRENE &R CHERE O B 72 20O 7 — X 0 b FaH#E
T2 &, EIT 0.52 mm BOHNE 725720 . HFL RS (Baculogypsina: &~ XF &



wmmm-&4av/z%)ﬁ%<@EM5(MWJ%MO:@io T HU PR A (7 O SR B

TR FEEEE IR DN, TN RIS T IR, Y R
&WH LB, BRroasmh ok CTHkEnD (5H2),

it%/:ﬁm%%%&ﬁéﬂ oRICRLFOREIDRELIAIoTEY (ORENE
AR ﬁ%@ﬂﬂﬂiof%é(mrrﬂmWL;@ THRE L BN WD &L, Bk
TRPIRCEIE e EOKIMOEEELZ T T, BNV, BRELEZVTHZ EE2ERT
éo%%_#/nﬁm%i\%H&E@%%%ﬁ?%’i@%@%yﬁﬁm6@%ﬁﬁ“
L. WA~ L TR SN D25EE L. BE OBPIR - WIS T TR - T2 E ik
S, HIEMZRACE FTHICHE L TERENDIBEENmLNRTWD,

BHE2. Vo IMEE LT 20K OBMETE
(Mo FIZAfL R, BEOR XY A, A7 —/1id 1 mm)

2. YUABEMB O HW

Yo THEMNE I RIS I, YT A. N A XA, AR, BEnS
ROWRL I Ko THERIND, 2D OWKRFIZiX, o TEAYOBEKCEN D H B
BICE SN DR & BHERNICELNDRFERNHDH, Y AZH - ALk - B wi

FIZH) FrIaghedr FeMA RN REICETD

2—1. EBNICELNDW

T TEMEBOHBMICEENIAILBOZHCNY AXOWIIL, T b DEMNIE A
FPHIERLAIBEDNEOEEHERBMLF LR o7 bDTH D,

HALHR & TR AEY OBERAR R BIZE L, M BRI Z S 2 Bl tEy o —FfE
THDH, ~RIIKBED NV T ANERDHBEDL D, “E” LW HREMNMESE CRET
%, BBITHERROD 7Y THUMNOHI L, BIEORKEENLEBEE TOH



DWOHWFEREICERET 208, o THEREERICITHERRREZE L THA AR RE (ER
I mm Fif%) ., POMIEEEA & MR I AET 2 AL PABEET 5, 2N OALRIT KR A
LRIV BRESKET L2 LD, “REALR” LTI, £70. WHEE (REEE
WE e fRUE - EEWE - LW CMlaNIAET S EG ., KREFLR EBOHEEE & oA RIX
T AEERROGERY L BE A EDL R AEEFTE OLEI LMD,

KVPEW IR STET 2 % o THEMN S O HEFE W 1 R0 72 KRUAS £L X Baculogypsina (7R
v X F) . Calcarina (%A 37 ) AF), Amphistegina (7 > 7 4 AT T F ). Marginopora
(B=a4) RETHD (BFE3), ZThOOFALRITEITY » THEOKED E W FEE (1
JROEAET) (20 A3 D, 5T Baculogypsina (78 v XF) & Calcarina (%A 37 ) AF)
TRESE AT THEEBE N E W (107 Hik/mY), Zh SO L RIEEICHEREESEA Y v
IO RBEOREICAEL THEET S,

Baculogypsina Calcarina Amphistegina Marginopora

HHE 3., RSO o TN OHREYICE Eh 2 RGO A KT R
(Marginopora IZEAEA) 1 ecm, fild 3 FIXE LK 1 mm)

AALHRIT B AR E AR AR YIRS 2 LI Lo TR T D, KAEH LR
TiX, FricEEAE (203 CXo T—HoBEENLEEEELD 7 v — v REEH
Do Flo, BUAFHABRYIRTELMONLTWND, ZIU0ORHE» S, KA RIT DK
OIEELE > SRR AEGE YIRS Z & T, BWBHEE L ETEVWRZ2VA, KT AR
BRSNS A IEAERE ) & © O,

RISHILRDBIEA TR OBBARIZEEDEY A XOR 1 (FI12 0.5-2mm ) L 720 |
WIRICHERE T2, £72, —RICKAEFILROBRIIMOEY O FECHITH TS THERE
W2, HEREDHIZER DT W, ZoE RS EELs RGBT, o aofR T
WEREY 2 - FHIRBEICKRNT 3 BHORB AN T LDEFE 26>, FEKEERA TO
EPERIE. 60-600 g CaCOs/m*/yr DEIFHICH S, F7-. BMOEAKRTHHREL L TOEE
B, HEJ T 30-1000 g CaCOs/m?/yr, FEHI TiE 1.2-120 g CaCOs/m*/yr D#EPHIZH 5, L
ML, RUAILEABETIRETIE., ZOHBAZIZI2NBAAEL®MESNATWS,
Bl 212, NT AoV THETREA LR OEPE S ZFEMIC A © o 72 Hallock (1981) 1%,
A AT AFRNEE LR T, £ 2000 g CaCOs/m’/yr DA LB N EES D Z &
A Uiz, F£72. #&%iIT Hohenegger (2006) [P IRMEISE O Y v IHEOMESE TIL 600 g
CaCOs/m?/yr O HE%8 & a0 ER 45Tl 1300 g CaCOs/m>/yr DAL SN AEFE SN D &



b o7,

ZORBELBOHEREYEE RO EICIL, BEHE L & HICAEESE (EFH - KR - 5t
L) ICHTHFELWERASLEL RS, UL, AFEHICEL T, BIcEEROH TS
BfRT 2 Hm - A ZRIHETER (ENLHVDKRE I THET SH0) - BliER (4R Z5E
B) ICOWVWTELL Do TWARWENZ W, = OATE L OBEMER RN KRB A LR o g pE
BEEBICABLDZENTERVWHENA s TEY, SH%RMATINEND S,
—J5, ™Y A X (Halimeda) 1%, BVH ~dBVH IS oA 5 AR5 & W3 D ilEme (Fk
) O—EBTHD (BEA), ML TIEVRT 7 EEMFERD, ZONY A ERFUWT
DARZIZT T VA EMENDREBHILV T LORTHY, BRI 7 o 0k
DEGRIZE > THR SN D, ZOWBITRE LEd D5 WITEE EICkEL, &3 idste s
FRA—=DMVIZET D, 2= 7L =708 RER, MR, BROEHHIIH P, TN
DO Y BT 5, SEoRICECRROEHREBEN TV OHINTWVWD, A
JRALIZEI O R w2 HHE Z 0V . RBICHNEICETe, LR o> T, LMOFHOEILR O M
< ARAHE O W W ERE IR,

iy

5

4. AIRERREEAND A Z (FIEAEHK) 10 cm U T7)

NY R ZEEICHEACS R OWIRICE LT 5, Fo. RSO v O SMUR E O
KIE100m £ THAMT D ARO LD AeilkMEE OB A WFIEICZEHI L CEN T 5 H WL,
ABICEEL TCEORMAWKET 2L W5,

NI AL OREEREZRARIZERBERICEDE, 1y AN 34em ET 5, %K
HMOBBEBITIERICRET 20, WEICKRE LR kb, FHFEMT 127 HLHESH
Do Fl. NTATONY A K OAFERIT AR TIX 600-3000 g CaCOs/m*/yr D il IZ &
V. HRICEE LIZSET T 6700 g CaCOs/m’/yr IZET 5 & RFEH 51 TW5 (Harney and
Fletcher, 2003),

NY R FITEE . SRR EMGE T ORN DET S EEL T, WEEIC AT RNT I o T
HAET D, LR oT, KON 2ENLEER L OO TR TE 5, Z OFHIX



E2-8 mm T, LV L REVEES A XORFTHD, LLARRL, ZOHEEIZMmD
BRI RTHL AN, AL LT W, EREER =&, HIMNOGHKE
WMEN RS 22 LT, M2WT 7 L AaOsbRESENSEEL . ¥ o TR O A IKETED
TR E 725,

UbEZzgElowd e (R, VAN OHEYZBEENICEL Y THEAEY & L TE
RKBMELBRENT AZRET NS, KGRI A XOEL ki & . AEEEDN
OB, AEERFELL Do TELT, TOAEESTOHETBICAEEEEZNZ LV, N X
FIIRBAILBREFR UL DWAEEEREWD, Okl (HiF) IRMEALRFEID KX
KTHLAW, ZOEOERSNIIS LS OMLLT W Enb ., o THEME OHERIY I 7%
DIz < Wy,

2—2. MEBENICELONDW

T IS OHBYOFICE TN I TR, P IR ED
WAV OBEKRSLETNERIRETHIARERBENRRREIN T, MBI LT EI2kY
MEmICEND,

ZOMBEMIICELNLIWOR LR L IR0 IR, o IO Z1E 5 EEE
Mchsd, hra (KiaTik, 4 > a3 o) IERE L& 5 EMEEY > T4
T) IFRIEEICE L, RBRAILC T L (TT7VA) OFKEEERT D, —D—D2DH
AEENEDLRY FREEDL LT, BECR - SR - ERARESEFSERHERBLE R D,
ZLTC.ENOLOERENBEAERDL ZEICEID Y ITEORBESCHEREON D, T2,
T TFERNICEH R EE AT TEY, RO RBA LR EFERIC, T LBl
DHAZITY L THEO LR AEPEE L L ToRELZH S, Zoftiic, Yo T TRk
FZORMEE OBERESGATE L TOHRLDHKREZ2R7-4, o aF iEF’\ (B~7 2Ty
LAFREA) oW T HHHEET, FENLREEZL TS, P IICL s TELNTZAIKE
EErBERICEEL, T ToFKEEESRVWED BHZY 35, KEFEOY I
MEDMERR I T A K EesE L PN D AIKEALEICH B S N TR SN/ E £ 0 825
nas,

INDLOEEEMOBTRSCAIKERBLZRETHHIELE LT, MENERLEAEDRR
D HIL TV D (Scoffin, 1987), WEELAYIZ & &1, IR - WU - FBEUZ K 5Kt —= R /L ¥
Lo TH U ITEROA K S B ICHEREY DN EZE L2 BEELZD LT, BR0EEN
HIbnbZ xS, ZOMENREICIE, EEAEYNIELERORIK - MG - Rm
FBOBEWR, BREOINFOKKHICEDON DR FORE JTEET D, Fl 20X, FE0R
FrAE, MENERICE s TETHEROB T Bz FA—btL) &0, ZTO®%EEH
DT TR TN 25, ZOYEMNRETIE., BRO N TR 213 1E S5 A8,
R DR DO RE I D F TIZITEFITEVREB 21D

—FH. EMRELIE, VU TEEMOK 2 RIEENC X > TAEL D% v THHEAIKE
BORBEOZEE V), EWREBICHEGT IV IEER IR L T EEA Y EERLT
WDHDITTIERY, TNODOEYNEERTD, THANEESTZV T 5 ZE L T,
T IAOBRSAIRE B EZH 720, RERTZD, BESCAKEOREZFHI LY
T2, ZORBIEHOBE TR FRNELND,



EMREICEAD LAY (EMREE) 1T, —RIPS L R WG ET & 4F 708 M2
bbb, LENR-T, EYREBFEIREH»ORZXIZS WA, TOEYEIIRE IZAZDEY
DENERUMNENULETHD EABLLON TS, ZOEYREEITY L IO F OB
BEFHcky 2002147206 nsd (K1),

FHIMZ#HA

B

PAAVEH

A
&
vy Internal Bioero rars)

i, Microborers ‘ EYSHA
S AL Algae, fungi, bacteria
Magcroborers :
B. Sponges (Clionidae)
C. Bivalves (Lithophaga)
D. Barnacles (Lithotrya)
E. Sipunculans (Aspidosiphon)

| d
N - i
7'—\ 3/ _L\ :/ = T A F. Polychaetes (Eunicidae)

External Bioeroders (Grazers)

G. Parrotfish (Scaridae)

/ { 7 7__ I) 7 H. Pulferfish (Arathron)

1. Harmit crab {Aniculus)
J. Limpet (Acmaea)

- HE £ Con et
M 1. SEIEREYRAE ROAXTEINBEVRAEZ, TOXTIINMED R A
#Z~%, Glynn (1997) (ZN4E)

— DS AEWIR B (external bioeroder) & FEIENL D 7V —TF ThH Y | o TFHKLV
IEORBOEREII A LN L EMEIET, BENIZIEZ, 7541 - 77 - %04 - e ¥
A U= (BES) - YRIIVRERGEND, TNDONHEMRRE X, BREMES L
—F—Thd, T AFROLAKEEBOREICHET D2EELEY L2 L EIC, KB
REEH LS T AL —FEICEY L, BEMICEEL LTHRT 2, A4 EEZ IZVTR
LIRBAN Y T LB ENTELZIEEOHVE (XRT0) oL RBEEZLO, A
MR EEIC L DEAERIT. U =TI 70-22300 g CaCOs/m*/yr DFPHIZ, fa (7% A) T
1% 30-9000 g CaCOs/m*/yr DHFIFHIZH V. F D K/NIKEMOBERBEEICHRKET 5, B
RIZE-oTEOLNDRLTFORE T, LGB NEZL L, U=TILFEIZ0.1-0.2 mm, £
TIiZ 0.015-025 mm TH 5,

H )OO TN —TIINEEWIR B (internal bioeroder) & FE{EH, Vv THHEAIK
A OWNEBIERE T 24AEMERE T, TNO0EMIRELEMTLH D720, NEFILE
(internal borer) & HIEITN D, ZAEMIT, KREIICK VN ELALEY & RZE AL EWIC
RayENns, AIFICIEAZ T U T - W - MAENE Eh, BEII3ER - 200 _KE -
TOYR RV LEVE - INAH (BE 6) REDAMBENGEND, 2L DA



MIIWER., LF0,. D5 0IEW T O FE T KA KRB ERT S, 0
EEEIZ, N7 T U7 T350 g CaCOs/m*/yr, {fEH7 T 180-23000 g CaCOs/m*/yr, % EHH T
690-1800 g CaCOs/m*/yr, ZEFLYE K H T 9000 g CaCOs/m*/yr & AL b TW5S, /-,
BEBIZIS-TELNDIR TORE ST —RICEDLOMBI R %L, X7 7 U7 Tid 2-6 um
(0.002-0.006 mm). ¥ T 1% 30-80 um (0.03-0.08 mm), 2 E#H Ti% 10-30 pm (0.01-0.03 mm),
T K H CIE 10-100 um (0.01-0.1 mm) ToH D, L2 LR 6, NERA TIHLFEMICR A S
NH%EbH570D, BEELEONLDIWOENELWEILRDL 220,

BEHG6. Vo aAOBERICNERT THELRI I hA4 (KESIEH2cem)

IRDOEWZ L 2REEIL, ¥ FTHEMHERO 23E 2 @8l &ZE 2T TRl &
v AEAERROMENEZMER TS ETOEZLEMKAE L TS, —RICEERY o THEE



R LIL, FraRvt T2 EPOEHAYOWBENEL . ZEEEREMR LN D
WREEZ WS, EWREBIX. Vo TEOBEELFTOF.LTH DV I OE KO R O

AEMHLSEDLZ LT, B RBERESTEZAIVHL, TRICEY I LIZHOEMORERE
T eI BT, VU AMEEERROEMSHEEZ RO DL EICHIRT D, L2 L6,
EYRBICIDREENPEWEAEMICEIIMEZELZBZTCLEI &, VU THEROMKERE
N7 720 FERIZITY o THERBAO L0, I AERRPERLIEZYV T 52 E1C
ORND,

EVREFEOEEL, —RICH U THEORERED RS BRNVWEEDOHIBERTHL L5
ZHNTWND, FRICAERBELD (BE - KRZB 72 L) HOWVITARIEENIC LD (ATEHE
KON E) BRI LV IREAT, ALY TEEORERBSEM L7 L &I
AT 5, T, REERBESHBMEORMN, ZHICHES 7T 07 NUoRBRHOBF &
OIME, ZRAEO®HWKEZ GRS R BEYM T HEMEAEMICIET, AIBEHER
PEDWRKEBEED T LAEMRBEEHEOHORESRM LD, Lo T, o IERR
DEWEMSZEEER LSS, EMRBICIDIWEEREE ED DX, EHEEM DI TR
BREMEEzZ OO EHWAMEAMERFT L ENRNTUVARLIFB IS 2 N RUITH S,

Ubkazgsldnrl (1), YraflEoREmRMENICESNDLIELAE L LT, ¥
VAR EOEMEEY OB KA IKEEBE LR EINRREH D WIXEMR I X o T2 Wb
D HIRDRL ISR LT 2 FiERSH D, FHICEMREIL., o IO EmITEER T 545
ERREE LT TEEBEONTICEET INHELEOFHICLI VXD (£ 1), AiHE
TEREMET, BEAZEV L L EIC, ABEVEV LY, oo EELEL YT

Do BEBEFZEIZABBMEOZILEYMTHY . WAL LML PR FE TEESEABICN
ZRIG. OO OBEES, INOLOAEMRREIT, EEAYOBEKKE RS EEN
W EELAEMOERERICILKT 200U ETHD, FAEYWRR TV IHEARERD
EMEREEEBO DL ZEICHEBRT 2200, EEVMORERELAVRAEEDREREE
EENRTURAELKIEOBRESEZEZ DN, o dEAERRRDOEM SN2 HERE L,
WAEEEZEDDLZ LITORND,

1. FUrIEENICL > TEONLHEBYOEER LR FORE S

HEMEES ELEBIGH SEEOA—5— EoNHHF MFORES
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The Pacific Islands and the Relevance of the Okinotorishima Project

Joeli Veitayaki, The University of the South Pacific

INTRODUCTION

The Pacific Islands contains a diversity of island types and corresponding terrestrial, freshwater and
marine ecosystems covering some 30 million km” of ocean space. The island are small but there is also
great geographic, demographic and developmental diversity. Detailed description of the islands are
provided in Annex 1.

Differences in climate, geological resources, topographical features, soil types, mineral and water
availability, extent of coral reefs and diversity of terrestrial, freshwater and marine flora and fauna are
also features of the region.

Although some of the larger island groups have significant mineral, forestry, fisheries and agricultural
land resources, most Pacific Island states and territories and smaller outer islands and isolated rural
communities do not. The options for modern economic development are thus extremely limited.

According to SPC’s estimates, the population of the Pacific Islands reached 8.6 million in 2004,
representing an increase of approximately 1.7 million people over the past 10 years. The five largest
island countries and territories (those comprising Melanesia) account for the vast majority (86.4%) of
the regional population, followed by the much smaller island countries and territories of Polynesia
(7.4%) and Micronesia (6.2%). With an annual population growth rate of 2.2 per cent per annum;
there will be a doubling of the Pacific Island population in 32 years, to 17.2 million.

Eleven of the 22 Pacific Island countries already have a larger proportion of their population living in
urban rather than rural areas. Given annual urban growth rates of between 3 and 4 per cent, population
doubling times range from 17 to 23 years. In Kiribati for instance, should South Tarawa’s population
continue to expand at its current estimated growth rate of 5.2 per cent per annum, it will double in just
13 years, reaching a population of 73,400 people by 2013! Already experiencing enormous
population-resource pressures at present, it is inconceivable to see how South Tarawa’s economy, its
society and environment will be able to cope with an additional 36,700 people in nine years. Already
the population density in cities such as Tarawa and Majuro rival those in Hong Kong and other
densely populated cities in Asia.

Important socio-economic issues in the region include high population growth rates, urban drift,
breakdown of traditional lifestyles, a strong dependence on aid, and the rapid adoption of the cash
economy. Political instability has also figured prominently in recent year as exemplified by the current
situation in Solomon Islands, Fiji, French Polynesia and Tonga.

Loss of land is a major concern throughout the Pacific Islands. Even for the higher and larger island,
the loss of land associated with any increase in sea level will be devastating in the coastal areas. In the
atolls, where the average height of the landmass is less than 5 m, the loss of land or whole island will
mean catastrophic changes. This is why the proposed research on Okinotorishima is relevant and will
be very interesting to Pacific Islands. If corals can be grown to enhance the islands and coastal areas,
the impacts in the Pacific Islands would be huge. The research work that is conducted will offer new
hope to the island and boost their resolve to maintain their communities in these islands.



The implications arising from the loss of island territory or island status for Pacific Island nations is
immense. The loss of territory or island status of claims will diminish areas under national jurisdiction
and impact heavily, among other things, on economic and subsistence needs of island nations. Issues
arising from Okinotorishima (and existing and future claims or the loss of territory of Pacific nations)
attract the need for international law to evaluate and provide necessary considerations.

From a Small Island Developing State perspective, there is also a need for special consideration of the
existing capacity and available resources required to exercise effective jurisdiction and control over
claimed remote islands or natural formations. There is also a need for consideration and allowance for
vulnerabilities of island nations to global impacts on the environment and sea-level rise. As part of
efforts to secure effective territory, the development of international law in relation to the
reinforcement of existing islands or formations and the reconstruction of submerged islands is
recommended.

PACIFIC ISLANDS

The Pacific Islands region comprises mainly of ocean that extends thousands of kilometres both north
and south of the equator. For the Pacific Islanders the sea has social, spiritual, cultural and ever
increasingly, economic significance. Land accounts for only 2 percent of the region’s total area of
approximately 550,000 square kilometres. The largest of the islands is Papua New Guinea (PNG) with
a land area of 462,000 square kilometres2 or 84 percent of the region’s land area. Seven islands have
land areas of over 700 square kilometres while four have less then 30 square kilometres each. Fifteen
territories are either made up wholly atolls or largely of atolls and coral islands. Others, with the
exception of Samoa, have a combination of both high volcanic islands and low atolls.

The scarcity of land-based resources in many Pacific Islands particularly in the atoll countries and
territories has meant that the focus is directed to the resources of the oceans to sustain livelihoods.
This same focus has grown in importance over the years to the point where it has become necessary to
put in place management structures to attempt to monitor and control the increasing demand placed on
the ocean’s resources.

Some of the issues that are considered critical in the Pacific Islands are examined in detail to show the
nature of these issues, the attempts undertaken within the region to secure the lives of the people and
communities in these islands and the challenges that have to be addressed and overcome. Key issues
that concern Pacific Island Countries at the moment are as follows:

[/Implementation of management regimes and conventions relevant to the Pacific Islands
[JMaritime delimitation

[JMarine scientific research

[ILiving resources (fisheries)

[JNon-living resources (minerals)

| Pollution prevention and waste management

Marine biodiversity and natural resource conservation and management
[1Coastal degradation

[1Defence, surveillance, monitoring and enforcement

[Sustainable tourism

[1Training, education, and public awareness

[I1Shipping

[1Technology transfer/appropriate technology transfer

[/Information exchange

[1Climate change and sea level rise

[JNatural and environmental disasters



[lIntellectual property rights / ownership and access to genetic resources
[1Globalization

RELEVANT ISSUES

Out of the above list, we have extracted the main issues that will be relevant for the Okinotorishima
project. The issues are common to the region but will be regarded differently by each state and
territory, which have its own set of priorities, strategies, and responses to the different issues.
International cooperation and collaboration are important and underway in some instances. More work
is expected to continue with assistance coming from donor governments, international organizations
and NGOs.

The issues that are currently addressed in the Pacific Island, and which relate to the Okinotorishima
project include:

Maritime delimitation
e sovereign responsibility that is heavily reliant on regional assistance
e 10-year period after entry into force of UNCLOS nearing end for some PICs.
e the cost of conducting research and field survey is high and rarely done
e zones of potential continental shelf extension exist in FSM, PNG, Fiji, Solomon Islands and
Tonga
some 45 shared boundaries between countries are in different stages of development
e 16 common boundaries have been negotiated although 3 need further work before they can be
ratified; 3 are presently under negotiation while 26 have yet to be
negotiated
e extension of offshore boundaries is crucial for PICs because of the development prospects of
both living and non-living resources.

Expected challenges for maritime boundary delimitation are:
(i) identification and delineation of boundaries are geologically and legally complex;
(ii) claims to be based on supporting data about the shelf; and
(iii) data collection and analysis are time-consuming and expensive

Regional initiatives that are underway at present include the following:

- FFA: monitoring, control and surveillance; VMS; provision of legal service; fisheries
management

- SPREP: PacPol project; International Waters Programme

- SPC: Oceanic fisheries; social resources

- Forum Secretariat: MSWG; regional oceans policy; international legal advisory services

The work currently conducted by SOPAC will:

(i) show the importance and need for maritime boundary delimitation to be undertaken and completed
(short term); and

(i1) highlight value of known and potential ocean resources (both living and non-living) in the
management and use of these resources by sovereign states. Coastal states need to define their
maritime limits for managing both living and non-living resources.

Cross cutting themes: living resources (tuna fisheries); non-living resources; marine scientific
research; defence, surveillance, monitoring and enforcement; shipping

Global initiative: UNCLOS

Regional initiative: SOPAC Maritime Boundaries Project (proposal prepared for AusAID), PIM Fiji
Declaration



Marine scientific research (MSR)

e sovereign responsibility in relation to (seabed mining / marine resource sustainability)

e Pacific Islands have little or no MSR capability but FFA, SOPAC and SPC provide important
support particularly towards maritime delimitation activities and deep sea mapping and
surveys
available data should also be usable
data policy is required to determine use and access
legislation providing regulations concerning MSR absent in some PICs
seabed mineral resources that have been identified as commercially viable were identified
through MSR
e MSR is subject to coastal state control under UNCLOS giving states the opportunity to access

data for resource exploration, conservation and management.

e  MSR caters for both living and non-living resources
e the new international legal regime for MSR provides substantial potential to PICS.

This potential and the benefits under the Convention regime have yet to be fully realized.
Countries have little or no MSR capability and so much of the work in the Pacific Islands is
conducted by institutions from outside the region. Two efforts were recommended to achieve this
objective:

(a) to promote the conduct of foreign MSR in their own offshore waters
(b) to improve their own scientific capabilities
(c) to use the assistance of regional organizations

SOPAC has taken on that responsibility on behalf of its member states and has become the depository
for data obtained from research conducted on coastal processes; coastal, nearshore and offshore
minerals, hydrocarbon and wave energy potential, and research on marine geology and geophysics.
All SOPAC member countries with the exception of one have taken advantage of this service.

The SPC on behalf of its member countries conducts continuous scientific research and monitoring of
the fisheries, assessment on the status of stocks, data collection, synthesis and analysis. For both the
oceanic and coastal fisheries the aim is that through scientific research member countries are given the
kind of advice they require to better manage and develop their fisheries at both domestic, regional and
international levels.

MSR conducted at USP’s School of Marine Studies (which also includes the Institute of Marine
Resources & the Atoll Research Programme) emphasizes applied

research ranging from post harvest fisheries to marine plants. Collaboration with other regional and
international research institutions provides access to technology and expertise as well as opportunities
for sharing of experiences and building capacity through joint research and site visits.

A joint 1994 FFA/SOPAC study noted the absence of legislation in a few of the FFA member states
that would provide a basis for adopting regulations concerning MSR.

Cross-cutting themes: Living resources (fisheries); non-living resources; pollution prevention & waste
management; training & education (marine science); coastal degradation; information exchange;
intellectual property rights & ownership & access to genetic resources.

Mandate: SOPAC, SPC, FFA, SPREP, USP

Global initiative: UNCLOS, International Seabed Authority, 1958 Geneva Territorial Sea and
Continental Shelf Conventions Regional initiative: The Madang Guidelines, PIM Fiji Declaration,
PacificGOOS



Non-living resources

Deep sea minerals

Discoveries over the last 20 years of cobalt-rich manganese nodules within the EEZ of the Cook
Islands, cobalt rich crust within FSM, Marshall Islands, Kiribati and Tuvalu and gold-bearing sulfide
deposits on the seafloors of Fiji, Tonga and PNG have alerted the countries to the new opportunities
for offshore mineral development beyond the Territorial Seas. Few nations have in place
comprehensive policies and legislation on offshore mineral development. UNCLOS provides guiding
principles with regard to

deep seabed mining and recognizes possible extensions of boundary limits over the continental shelf
areas over which marine non-living resources occur. Deep seabed mining is a long-term commitment
and an important one for those countries that have

economically viable deposits of seabed minerals. Defining the extent of EEZ boundaries under
UNCLOS need to be resolved. MSR (exploration) is expected to be an on-going activity that
compliments the activities in deep seabed mining. Appropriate policy and legislation to govern
offshore mineral exploration and development has been suggested. The challenge would be to secure
adequate funds to enable boundary delimitation work to be completed and MSR to continue.

Coastal mining (sand, aggregates)
Dredging of coral reefs and mining of coral aggregate (mixture of carbonate sand, gravel, cobbles and
boulders, dead reef skeletal material, live coral heads and massive corals) are activities that occur at
different levels in Pacific Islands. Features of coastal mining in some of the Pacific Islands include:
e Dredging and mining for construction material occur in waters less than 50m or between 10-
25m, in some cases proceeding from shore and gradually advancing into deeper lagoon areas.
Major mining sites are FSM, Fiji, Kiribati, Marshall Islands, Tonga, Tuvalu, and Samoa
e Coastal destruction is responsible for reef degradation and erosion of coastal areas in all
countries. About 41% of the reefs in the Pacific are under medium to high pressure from
human development (Fiji, French Polynesia, Marshall Islands, PNG, Solomon Islands and
Vanuatu)
e Nearly all development is restricted to the foreshore so the risk is high for both facilities and
coastal communities in terms of coastal inundation
e Sea level projections by the next century given the worst case scenario forecasts submergence
of foreshore facilities by 20-100cm. The rise in sea surface temperatures will damage reefs
and translates to loss of coastal protection from severe waves.

The implications for Pacific Islands suggest a need to study natural systems, examine the response of
nearshore systems to any sea-level change, develop appropriate coastal protection systems, and
formulate policy on accommodation and adaptation options.

Areas that marine mining will have an impact include the fisheries, marine biodiversity, interagency
cooperation, collaboration with private industries and consideration for stakeholder interests and
environmental impact assessments.

The Madang Principles suggest basic objectives of a marine mineral policy. It further suggested that a
marine mineral development policy must be sensitive to fisheries development. The biologically
diverse nature of the fishery, its wide coverage of the marine environment and the impact marine
mining can have on a wide range of fishing operations ranging from subsistence fishers to purse
seiners should be recognized.

Coastal degradation
Coastal degradation in the Pacific Islands is a result of some of the following activities:
o the destruction of coastal ecosystems such as mangrove forests, coral reefs, sea grasses for
space development purposes
e coastal mining




construction of coastal structures (seawalls)

land-based and marine-based sources of pollution (includes environmental disasters)
natural disasters

poor planning

tourism

Coastal areas in atoll island countries are the first and last lines of defence against storm surges, tidal
waves, rising sea level. The larger high islands have a geographical advantage but face the same
challenges. For both, pressure imposed on the coastal zone are human induced. Increase in population
for most Pacific Islands and coastal developments such as infrastructure (roads, hotels), coastal
settlements and industrial development contribute to a number of serious coastal problems. Coastlines
are dynamic and sensitive. Pressure on them is such that it is not only subject to the trade winds and
cyclones but to man-induced pressure as well.

Cross-cutting themes: climate change and SLR; fisheries; pollution and waste management; tourism;
coastal structures; natural & environmental disasters; training, education & public awareness;
shipping; technology transfer

Mandate: SOPAC, SPREP, USP, SPTO

Global initiative: UNCLOS, CITES, Agenda 21 Chapter 17, RAMSAR Convention, CBD, Barbados
Declaration, Rio Declaration Regional initiative: SPREP Convention, Apia Convention, SPREP
Action Plan 1997-2000, PIM Fiji Declaration, Action Plan for Managing the Environment of the
Pacific Islands Region (2001- 2004)

Training, education, and public awareness
e special technical assistance
e specialization
e public awareness (community-based through to top tier at national decision-making level)
e all sectors

Training is conducted at different levels and crosses all sectors. The mandate for formal marine sector
research and training in the Forum region rests with USP, specifically the School of Marine Studies.
Applied research in coastal and oceanic fisheries (SPC), coastal processes (SOPAC, SPREP, USP),
deep seabed mining (SOPAC), energy (SOPAC) and climate change adaptation.

(SPREP, USP) fall under the programme of respective regional institutions. They also work with
national governments and regional and international organizations. Formal collaborative arrangements
are in place among the regional agencies in the following areas:

- coastal management and pollution (SOPAC/SPREP)

- management, development and conservation of tuna (FFA/SPC)

- development of regional energy programme/studies on marine habitats (SOPAC/SPC)

- maritime boundary delimitation/studies on marine habitats (SOPAC/FFA)

- earth science and marine geology studies (SOPAC/USP)

- climate change vulnerability and adaptation studies (SPREP/USP)

A recent study on marine sector training needs assessment identified a number of emerging issues in
the area of training and education. The extent of the issues shows the

need for close collaboration among the regional institutions and NGOs and harmonization of training
activities. Integrated ocean/resource management

is a term that may be overused but its significance is not lost particularly for small islands economies.

Information exchange
e strengthen management capacity (all sectors)




strengthen data capacity (all sectors)

increase awareness and knowledge (all sectors)
retain data (usable and understood) in the region
disseminate information at all levels

The Pacific Islands Marine Resources Information System (PIMRIS) has been instrumental in
providing assistance for accessing data and should be made more widely accessible to all users. The
information database will always be an important area of development and therefore support in the
provision of data ranging from policy issues in the region to research in science must continue and be
given a home that is central to all users. A database of experts and others involved in various aspects
of marine scientific and policy research in the region exists both in hard copy as well as a database
that is

part of a wider international one. The work conducted by graduate students would also be very useful
as well as those conducted by researchers from outside the region but conducting research in the
Pacific Islands.

Information resulting from research conducted in the Pacific whether it is for academic purpose or fact
finding missions organized by national governments or regional and international institutions must be
shared with communities where study sites are conducted. Cross-cutting themes: covers all sectors
Mandate: CROP

Global initiative: Most of the global and regional instruments include provisions that require Parties to
share and exchange information.

Regional initiative: same as above

Climate change & Sea level rise (SLR)

coastal communities

coastal and oceanic fisheries

coastal ecosystems

capacity building

natural and environmental disasters
disaster preparedness and management
national planning (proactive)

The Pacific Islands are vulnerable to the effects of global warming. Many coral atolls rise to a little
over five metres above sea level and could become uninhabitable due to inundation. Inundation could
also occur because of the changing dynamics of coastal processes due to coastal construction and
other development. However it remains that coral atolls, and coastal fringes of high islands will feel
the effects of SLR. The challenge for the countries lies in national planning and disaster management
at the regional and national levels.

Limitations on resources (human, financial, technical and information) and institutional capacities will
mean a delay in responses and consequent added stress on systems. Pacific Islands and regional
agencies together have shown a great level of commitment in undertaking proactive actions to address
the effects of climate change. Most countries have ratified the UN Framework Convention on Climate
Change (UNFCCC) 1992.

However, unresolved issues at the international level particularly regarding GHG emissions is
hindering progress. The Vienna Convention 1985 and the Montreal Protocol 1987 have yet to be
ratified by all SPREP member states.

The Kyoto Protocol has not come into force.

Regional responses to international initiatives like the National Environment Management Strategies
(NEMS) have tried to develop policies and strategies for climate change in general. They are also



integrated in coastal management plans. The Pacific Islands Climate Change Assistance Programme
(PICCAP) was established to assist countries meet their reporting obligations under the UNFCCC.

The implications of climate change for the Pacific Islands will impact on all sectors of the

economy. While there may still be some uncertainty it is expected that changes will occur in rainfall
patterns and soil moisture, prevailing winds and short-term variations in regional and local sea levels
and wave action patterns. Potential impacts are also expected in the fisheries (changes in distribution
and abundance of offshore fish, productivity of inshore fisheries and fish breeding sites), and marine
ecosystems (coral bleaching, the health and distribution of mangroves, degradation of sea grasses),
and more extreme weather patterns.

The responses of Pacific Islands to issues of global warming at the local, national, regional and
international fora are important. Pacific Islands will need to continue to focus on the following:
[Jimprove early warning systems and back-up facilities (reduce vulnerability and improve response
time)

[lgather baseline information for determining the impacts of climate change and SLR that will also
impact associated areas in pollution, coastal area management, living resources and forecasting
[lcapacity building in specific areas (meteorological data analysis and interpretation, assessment of
vulnerability that will assist in effective social and economic decision making)

[ldeveloping strategies for adaptation bearing in mind the limited adaptive capacity of Pacific Islands
as well as limited local capacity to mitigate climate change

[Jocean monitoring, monitoring of coastal changes and coastal development

[lencourage the ratification of climate-related instruments and harmonization of national
legislation by Pacific Islands

[Jawareness programmes on a country basis or at the sub-regional and regional levels in
accordance with identified needs

Jencouraging appropriate reforms in the relevant sectors that promote policies and measures to
reduce greenhouse gas emissions not controlled by the Montreal Protocol [Kyoto Protocol Article
2(vi)] that also includes participation under the clean development mechanism (Article 12)
Vulnerability assessments undertaken for Pacific Islands reveal that they: are highly vulnerable to
climate and sea level changes; have a large natural resilience that is impaired by human pressures;
make insignificant contributors to global environmental changes (but nonetheless suffering the
consequences of activities occurring in industrialized countries); and have a low capacity to respond to
changes. A policy on climate change would need to consider the nature of small islands as well as
keeping in line with the UNFCCC.

Climate change adaptation
e need for adaptive responses to potential impact of climate change and SLR
e adaptation strategies comes with costs (short and long-term)
e incorporate climate change responses to policies, programmes, plans, projects

Climate change adaptation is an issue that the global forum still has not been able to resolve
particularly with regard to carbon emissions quotas. Trading their quotas with industrialized countries
could provide short-term benefits but could eventually backfire. Adaptation responses (for better or
worse) were being adopted by Pacific Islands even before they were fully aware of climate change
aspects such as changing weather patterns caused by global warming. Emphasis will have to be placed
on development policies that equate adaptation approaches with proactive, anticipatory approaches to
plans, projects and programmes. The viability of long-term investments (infrastructure, hotels, port
development and crops) is expected to focus on the sensitivity of projects to the effects of climate
change, and their ability to cope or respond.

Projects with a development focus such as tourism, housing, infrastructure and agriculture
development need to have an EIA at least as a minimum requirement before progressing to the next



phase. Adaptation oriented projects such as coastal protection need to be thoroughly assessed for its
possible adverse effects. Developing drought/salt resistant crops will require funding support for
research. Development of national expertise in specific areas should be encouraged to support ongoing
research and experimental work. Capacity building in human resource and institutional development,
particularly the former should be ongoing with follow-up programmes. The inclusion of adaptation
options in development and planning is an anticipatory approach that stakeholders can benefit from.
Forum leaders recognized in the Kyoto Protocol the importance of adaptation measures. All small
island countries have ratified the Kyoto Protocol while the industrialized countries have not made
much progress.

Cross-cutting themes: integrated coastal management, disaster awareness and management, fisheries,
capacity building, scientific research (vulnerability and adaptation assessment, mitigation, greenhouse
gas sources and sinks), monitoring, biodiversity conservation, traditional/local knowledge

Mandate: CROP

Global initiative: Vienna Convention 1985, Montreal Protocol 1987, UNFCCC 1992, Kyoto Protocol,
Global Programme of Action on the Protection of the Marine Environment from Landbased Activities,
Barbados Programme of Action for the Sustainable Development of SIDS, GOOS

Regional initiative: PICCAP, SPREP Action Plan 1997-2000, NEMS, PacificGOOS, South Pacific
Sea Level and Climate Monitoring Project, SOE National Reports, Action Plan for Managing the
Environment in the Pacific Islands Region (2001-2004), Pacific Islands Framework for Action on
Climate Change, Climate Variability & Sea Level Rise, PIM Fiji Declaration, Action Plan for
Managing the Environment of the Pacific Islands Region (2001-2004)

COLLABORATION ON OKINOTORISHIMA

The following points provide general ideas on international issues as well as key questions that need
to be addressed:

a. Research on claims over remote small islands beyond the EEZ limits of a coastal
State.

The obvious example would be Ceva-i-Ra island located to the SW of the Fiji Islands. Ceva-i-Ra is
uninhabited and supports vegetation and a small bird colony.

Some nations have claimed low tide elevations beyond their EEZ. An example would be Tonga's
claim over the Minerva reefs.

A question that arises is whether archipelagic status should be a consideration, i.e. can the fact that the
remote island claimed is not within the archipelagic baseline, undermine or weaken the claim?

Further, can the claim over a remote island be affected if the coastal State claiming is not able to
exercise effective jurisdiction over its claim? Would the issuance of government licences, permits or
stamps be relevant in maintaining a claim?

b. Further elaboration of international law and practice on the definition of “island'
and ‘rock’

Given the subjective nature of the criteria used to assess whether a formation is an island or a rock as
per Article 121 of the 1982 UN Convention on the Law of the Sea, the study can further elucidate
regional practice on this issue.



c. Reinforcement of islands and natural formations claimed

Research needs to be carried out on State practice in relation to the reinforcement of islands and
natural formations claimed by a coastal State. For Pacific Island States this is a real issue given sea-
level rise and the loss of coastal areas within the region. There are reports throughout the region that
islands that previously existed in certain locations have been lost as a result of wave action and the
same is true for many coastal areas.

Should Small Islands Developing States vulnerable to sea-level rise and other human induced or
natural phenomena be permitted to reinforce their islands?

In the cases of Pacific Islands, this option may attract a great deal of attention given the use of many
small islands for settlements, coastal development and EEZ baseline references.

d. Determine definitions for “economic life of its own'

The 1982 UNCLOS does not define clearly what is meant by a natural formation having an economic
life of its own. For existing claims over remote islands and formations, an economic life may be non-
existent. But the potential to generate economic activity may exist in future.

Many questions arise in relation to this point. For instance: How frequent should there be economic
activity on the island? What is the scale of economy activity required? Should the threshold be the
same for developed States compared to developing States? Must economic benefits flow to the
claiming State?

Can the economic activity that relates to the claimed island be generated from another location? For
example, would it suffice for the claiming State to produce stamps and other products with pictures of
the island elsewhere for national and international sale?

e. Determine the nature and scope of the "human habitation' requirement

There are numerous islands claimed by Pacific Island nations, which are in remote areas and are
uninhabited. For example, in the Phoenix Group in the Republic of Kiribati, only one island (Kanton
Island) is inhabited while the rest are uninhabited. While some of other islands in the group were
inhabited in the past for at least two years the main reason for the departure of the inhabitants is the
unavailability of potable water.

f. Potential for loss of island territory and maritime space

The loss of island territory because of storm surges and sea-level rise is a real threat to claims and
existing maritime jurisdiction of Pacific Island States. The shift from Island to Non-Island status (and
vice versa) is not adequately addressed in international law.

Where territory is submerged, what happens to existing maritime boundaries? Can the claim over
existing maritime boundaries stand despite the loss of island territory used as a baseline for
delimitation? Can there be special dispensation/exemptions granted for island States in this
predicament?

Should the special dispensation account for the geological composition of small islands and atolls and
their vulnerability to the effects of sea-level rise?



g. Consideration of traditional and cultural linkages over remote islands and natural
formations

In all Pacific nations, local communities have traditional, cultural and spiritual attachments to the sea,
various species and islands and natural formations.

Can traditional, cultural and spiritual attachments validate and affirm a coastal States claim over
remote islands or natural formations? Are these attachments enough on their own?

h. Island re-construction

Where an island is severely impacted by climate change, there will be an inclination by Pacific States
to reconstruct islands with the use of sand, coral, rocks or other material. For small low islands and
atolls built from coral or limestone, materials used would be limited to what is available.

Would this activity be considered reinforcement or the construction of an artificial island?

Would the situation be different if there was a pre-existing island which was lost by sea-level rise or
wave action?

Useful sources of information:

www.cla.gov/cia/publications factbook/geo/ag.html

www.ffa.int

WWW.S0pac.org

WWw.spc.int

WWW.Sprep.org

www.usp.ac.fj



Annex 1. Summary of Pacific I Pacific Islands

AMERICAN SAMOA

Capital: Pagopago

Population: 57, 291 [2000]

Land Area: 200 sq. km

Max Height [above Sea — level]: 966 m [Lata]
Rainfall:

EEZ: 390,000 sq. km

Mean Temperature: 87.7° F

GDP per Capita: $8 000 [2000 est.]

COOK ISLANDS

Capital: Rarotonga

Population: 18, 027 (2001)

Land Area: 240 sq. kilometres

Max Height above Sea-level: 652 metres (Te Manga)
EEZ: 1.8 million sq. kilometres

Rainfall: Average of 2, 040 mm per annum

Mean Temperature: 24° C

GDP per Capita: $12, 963 (2003)

FSM

Capital: Pohnpei

Population: 107 008 [2000]

Land Area: 702 sq. km

Max Height [above Sea — level]: 791 m

EEZ: 2,978,000 sq km

Rainfall: Rainfall is high, varying from about 3 000 mm on drier islands to over 10 000 mm per
annum in Pohnpei

Mean Temperature: 27° C

GDP per Capita: US$2055.00 [2001].

FIJI

Capital: Suva

Population: 831,600 (2003 est.)

Land Area: 18,272 sq. kilometres

Max Height above Sea-level: 1,324 m (Tomani-ivi)

EEZ: 1.26 million sq. kilometres

Rainfall: Rainfall is highly variable and mainly orographic (influenced by the island topography and
the prevailing south-east trades).

Mean Temperature: 28° C

GDP per Capita: F$4,222 (2001)

FRENCH POLYNESIA
Capital: Papeete

Population: 274,578 (2006 est.)
Land Area: 4,167 sq. kilometres
Max Height above Sea-level:
EEZ: million sq. kilometres
Rainfall:

Mean Temperature:

GDP per Capita:



GUAM

Capital: Agana

Population: 154 805 [2000]

Land Area: 541 sq. km.

Max Height [above Sea — level]: 406 m [Mt Lamlam]
Rainfall: Annual Rainfall varies from 2000 mm to 2500 mm
EEZ: 218 000 sq. km.

Mean Temperature: 27° C [81° F]

GDP per Capita: $21, 000

KIRIBATI

Capital: Tarawa

Population: 84 494 [2000]

Land Area: 811 sq. kilometre

Max Height (above Sea — level): 87m [Banaba]
Rainfall:

EEZ: 3.6 million square kilometre

Mean Temperature: 29°C

GDP per Capita: AU$1,124

RMI

Capital:Majuro

Population:50, 840 [1999]

Land Area:181.3 sq. km

Max Height [above Sea — level]:3m [Te Manga]

EEZ:2, 131, 000 sq. km

Rainfall:Varies from north to south; Ujelang has an average of 2, 030 mm per annum while Jaluit,
further south, has twice that amount

Mean Temperature:27°C

GDP per Capita:US$1890 [2000]

NAURU

Capital: Yaren District

Population: 13,048 (July 2005 est.)

Land Area: 21 sq. km

Max Height [above Sea — level]: 70 m (location along plateau ring)
Rainfall:

EEZ: 320 000 sq. km

Mean Temperature: 29° C

GDP per Capita: purchasing power parity - $5,000 (2001 est.)

NEW CALEDONIA

Capital: Noumea

Population: 235, 200 2003 est.x

Land Area: 18, 576 sq. km.

Max Height [above Sea — level]: 1, 628 [Mt Panie]

EEZ: 1, 740, 000 sq km

Rainfall: Varies from 2 000 mm in the east to 1 000 mm in the west per annum
Mean Temperature: 23°C

GDP per Capita: $17,441 (1999 est.)

NIUE

Capital: Alofi
Population: 1788 (2001 Population Census)



Land Area: 259 sq. km

Max Height above Sea level: 68m above sea level
Climate: Tropical; modified by southeast trade winds
Rainfall: Average of 2 177 mm per annum

Mean Temperature: 28.45 C

GDP per Capita: NZ$7,470 (2000)

PALAU

Capital: Koror

Population: 19 129 [2000]

Land Area: 488 sq. km

Max Height [above Sea — level]: 213.5 m [Mt. Ngerechelchuus]
Rainfall: Maritime tropical rainy climate.

EEZ: 629 000 sq. km

Mean Temperature: 27° C [82° F]

GDP per Capita: $6 157 [2001]

PNG

Capital: Port Moresby

Population: 5, 190, 786 [2000]

Land Area: 462 243 sq. km

Max Height (above Sea — level): 4 697 m [Mt Wilhelm]
Rainfall: Mean annual rainfall of 2000 to 6000 millimetres
EEZ: 3 120 000 sq. km

Mean Temperature: 26°C

GDP per Capita: K$2,070.9 [2000]

SAMOA

Capital: Apia

Population: 176 848 [2002]

Land Area: 2 935 sq. km

Max Height (above Sea — level): 1 860 m [Mt Silisili]
Rainfall: Average annual rainfall is about 3000 mm
EEZ: 120 000 sq. km

Mean Temperature: 25°C

GDP per Capita: T$4.993 [2001]

SOLOMON ISLANDS

Capital: Honiara

Population: 409, 042 (1999)

Land Area: 28, 785 sq. kilometres

Max Height (above Sea—level): 2, 447 m (Mt. Makarakombou)
EEZ: 1, 340, 000 sq. kilometres

Rainfall: Varies from 3,000 — 5,000 mm per annum

Mean Temperature: 26°C

GDP per Capita: SB $584 (2002)

TONGA

Capital: Nuku’alofa

Population: 101, 700 [2003 est.]

Land Area: 649 sq. kilometres

Max Height above Sea — level: 1, 030 m [Extinct volcano, Kao]
EEZ: 700, 000 sq. kilometres

Rainfall: 1, 775.5 mm



Mean Temperature: 24.7°C
GDP per Capita: US$1, 521 [2000]

TUVALU

Capital: Funafuti

Population: 10 200 [2003 est.]

Land Area: 26 sq. km

Max Height (above Sea — level): Approximately 5 metres.
Rainfall:

EEZ: 1.3 million sq. km

Mean Temperature: 30° C

GDP per Capita:

VANUATU

Capital: Port Vila

Population: 186, 678 [1999]

Land Area: 12 190 sq. km

Max Height (above Sea — level): 1 877 m [Mt Tabwemasana]
Rainfall:

EEZ: 710 000 sq. km

Mean Temperature: 24°C

GDP per Capita: V$162,955

SOPAC currently manages Pacific Islands Regional Maritime Boundaries Project under the Ocean &
Islands Programme. The major objective of the Project is to assist Pacific Island Countries to
complete the determination of baselines for defining their territorial and archipelagic seas;
contiguous zones and EEZs.

Goals

The Pacific Islands Regional Maritime Boundaries Project is assisting countries deal with the critical
issue of delineation of their maritime boundaries with a focus on:

e Providing maritime boundaries delimitation data and information for the member countries
to assist in preparation of claims for delimitation of their EEZ;

e Developing comprehensive data-sets which facilitate definition of the legal and
administrative offshore limits for member countries, in accordance with the provisions of
UNCLOS;

e Building national capacity within member countries to undertake these assessments;

e Providing advice and assistance to member countries on relevant provisions of UNCLOS;

e Acting as an information and data repository.

Status of Negotiations

Within the Pacific Forum member countries there are some 45-shared maritime boundaries between
them. Some of these boundaries have been signed and ratified but many are still to be negotiated.

Pacific Islands Regional Maritime Boundaries Information System (PIRMBIS)



To assist countries with further agreement and ratification, a comprehensive Geographic Information
System known as the Pacific Islands Regional Maritime Boundaries Information System (PIRMBIS)
has been designed and developed at SOPAC to hold digital information about the coastlines and low
water lines of member countries.

PIRMBIS has the following three components:

e Data User Guide;

e  Quality Information Files (metadata); and

e Data Files (contains the main tables that generate the maritime boundaries, using MarZone?
which has been customised to address specific technical issues in the Pacific Islands Region
such as archipelagic straight baselines).

Since 2004, SOPAC, in consultation with Geoscience Australia and the member countries, has been
involved with the capture and validation of all existing baseline data and incorporation into
PIRMBIS.

PIRMBIS will serve as a regional database and GIS containing all baseline and maritime boundaries
data and information, compliant with UNCLOS. All information is held confidentially until such
time as countries decide to release it into the public domain.

MarZone
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File Edit Wjew Help
D|B|@|W|m| «|a| 4] ef]8] sl {] X] SR

For Help, press F1

MarZone, a PC application, computes maritime boundaries in accordance with the various
provisions of the United Nations Convention on the Law of the Sea (UNCLOS).

MarZone was developed by Melbourne University specifically for the Australian Maritime
Boundaries Information System (AMBIS). SOPAC, in consultation with Geoscience Australia, has
selected MarZone to assist in generating the maritime zone boundaries for those Pacific Island
coastal States that are part of the Regional Maritime Boundaries Project. However, since ArcInfo is
the preferred GIS platform for AMBIS, modifications are required to customise MarZone for



Maplnfo, the GIS tool used to design PIRMBIS. As a result, a MarZone File Exchange (Mfe)
translator has been developed by the University.

Project activities

Project Regional Consultation Workshop

A Regional Maritime Boundaries Project Consultation was held at the Mocambo Hotel in Nadi, Fiji,
from Wednesday 24th April to Friday 26th April 2002. The consultation was co-ordinated by the
SOPAC and co-sponsored by the Government of Australia and Taiwan.The intention of this
consultation is to seek key stakeholder input into the proposed regional maritime boundaries
delimitation initiative. The completed report on the consultation workshop is available from the
SOPAC virtual library as SOPAC Miscellaneous Report 462.

PIRMBIS Training

Since March 2004, SOPAC has conducted three separate training workshops on familiarising
technical staff from countries on PIRMBIS and MarZone,while using their country’s existing data
sets.. This has been a joint initiative by SOPAC and Geoscience Australia, through the assistance of
Mr Colin French, Manager of the Australian Maritime Boundaries Project.

Regional Training Course on Article 76 of UNCLOS

Training course focussed on the Delineation of the Outer Limits of the Continental Shelf beyond 200
nautical miles and the Preparation of a submission to the Commission on the Limits of the
Continental Shelf. This was held jointly with the United Nations Division of Ocean Affairs & Law
of the Sea (UNDOALOS), and the Commonwealth Secretariat (ComSec) in Fiji from the 28th of
February to 4th of March 2005.

Link to the Component Natural Resource Governance

Regional Workshop on Building Negotiation Skills

Workshop was organised by SOPAC in collaboration with the ComSec in October 2005, with the
aim of training technical and policy officials with the legal and technical requirements of maritime
boundary negotiations (under UNCLOS).

Signing of Maritime Boundaries Country Reports

In December 2005, OIP held a workshop at which the maritime boundary limits were identified for
Cook Islands, Niue and Tuvalu and provided a report to those country representatives for further
consideration. Also completed were the maritime limits for Nauru.

Sub-regional Technical Training Workshops on PIRMBIS and MarZone

The first sub-regional technical training was conducted from the 8th - 12th of May at the USP IT
Lab in Majuro, Marshall Islands.Participants that were invited to the workshop were from Palau, the
Federated States of Micronesia, Kiribati and Marshall Islands.

The second sub-regional workshop was conducted from the 28th of October - 01st of November at
the USP Emalus Campus IT Lab in Port Vila, Vanuatu. Participants were from Papua New Guinea,
Solomon Islands and Vanuatu.

The aim of both of the training workshops was to provide an opportunity for the invited technical
participants to work on their country datasets with the technical assistance from Geoscience
Australia (through the technical assistance of Maritime Boundaries Advisors Mr Bill Hirst and Mr
Colin French) and the SOPAC Project staff to generate their own maritime boundaries.
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