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7 7 % [ ClL FAD CRIBEHRAZEE L TR Y | A ZIEH L7 /KEY O I %
BITTL2H A FELTEELY, Fo, = AXE VY -2 FEBIZIRE S TND JOCV & D
HELEZOND, IBHIT, =T e L) KBNS LD, BEEHROT 7%
BoX AT BNEOKEMO TS E LTT 7 L ERRT 57 L, KEMOFESE
EWVIFT Y — NV ERITT YA b E LTTRFI LT,

TAFGNTEBMENTWAST 4 F V7 OHBEMIT. AHhXEFREoYy—Lro 1 ST
b, FEIEFELE L TR L,

2) s v ol =1

T T TIIEEMITRFEEROBY B AL TWDLR, BEMTIIFaI2=27 4T
ZT—x YT HHRET DILETICEE-TEY, TNLDOL— L bflaIa2=7 1 1TiFTE
AMEEFEINTELT, BREROMRIITFITHELN TR, 20D, FaIa=T
A DMEICKERRERAITO LV S, T _XTOaI2a=T7 A BNENENOWIKRTITOE
S EZ EWIEET S LW ) 2B TOGRREHIEE 21T 9 i FE4BE LT,

Flo, v BIFELOME BRI 5SS (7 vy 7 A —=7) 2RO ENL, T T
BICHEE LTI OME L ORGIERIEHRLZRIT T2 2 LNEENRTND, ZDDDE



W22 SERARD TV D, £ 2T, EREFREHICET 2 IR e ia LT,

B) B

TA Y OREFIX, 21 a=T s OFHRTLANES T 2L, Z T EOILE, Ml
—UEETREIL, BACEADIELZITo TS, TDED, ZNETHOT =— XA THY
MATI RS- BEOa 2 =7 4 RBBTIT Y EABFLFREEORIT) 21752 &
ERETLIS, Flo, AT =UBOAav g, A1 A~ 20F, [ UiE
B CKEMZGEL TWD Z 20D, EAOLFEEIFEEIZ1T O &[RRI, KEWHT®Z
L CUET DB IR A FREFE L LTRFT LT,

2-2 WERICHTHEHME

2-2-1 R 1
#&HK CBCRM 7 70 —F DAY L ERAMARIEE N D

(1) 2. FEEHROY A FMHETLHEH

1) CBCRM B 2 &F{fi v — L

BEH CBCRM IEENDE =4 U 7 D7, 7 4V B THlJE S 4172 MPA-MEAT *& i
RE (2016 ) S&EILAMNREZ HFEL AN CBCRM =41 7+ — k] (LLF, CBCRM
T=Z YT — ) BB LEZS 2017 44 FICHHOMEERLE 7 2 — X 2 £ TOIEH)
R, CP L DOWi#EE N—A L LTHEEREZKEL, FF 11 A7 =—X2 %A FTD
CBCRM {E#) DO EREROMEPIR A B Y . ZOREREZXMEEE | ZE2ERE LT, TO%
2018 FEDIFE AT L TN—T a7 vy EE, H2HEKK (2019 FH5H) ITREERERE
L7ce LNICE=Z Y 7o — FOMBEEREK, £ L TE=F Y V7 OFRRIZOWVTRT,

(@) CBCRM E=#1Y 73— s OE
a-l) TE=XJ 7 —FOHM
F=H VT —MOHBIL, TRLD 28 ET D,
O#EAHR CBCRM JEIhZ 3T 20T = v 7 VA M ET5
Q@i H ) CBCRM JEEIOHER - FRRIDE=2 U  Z7ITIERT 52 &

a-2) E=X U7 — hORE
TR T — FEFEET HITY - o Tl MPA-MEAT & FERE (2016) OFEAE - HiEH
\CHEU 1208, T ORI 7R « ZE2 TN T D@y Th b,

S ORIEENTYEORERIICLY, =277 7dbD s = — NEBOEBEENGWEDZ LT, A4 T
O7aY =zl MEBE UTEIFEE L RWFER Lo T,

4 National CTI Coordinating Committee, MPA MEAT- Marine Protected Area Management Effectiveness Assessment
Tool, 2011.

SRERE. B EENCEBT D 2 2 =7 4 BERBEEREHEFEM Y —/L. HugkiE3E No.18. 2016

¢ MPA MEAT (37 1 V B CHHE SN REROE R EZFTMET 5 AT A Th D, EARIZE R
Flikr2BEMIE YA MEOMHEFEZEHME LT\, ENNRIEEIZ EEMIZE=XY L7 TE5
Tl HGREBENTE DT, YA MNE O FRETH D Z ENFHTH VD . /INFA e B AR
LTW5b,
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O BoFHEi: E=%V > 7%, BRMICEIESZ2E /T 233 2=7 4 MTH>b0ET
%, BERHMBAZAT S Z & C, IG8) EOFRA « 554 OERECIFBINA O FLE L 72 E23 2%
BINCATOND ZERMIFTE 5, 2, BMEMLFHMES N TND ] &0 ) Bz FFo
ZERLEBOA—F =y TIRmET S LRI NS,

Q@ Mhaa=T 4 LOWBBRESHIRD D7 r—~v " EFHATLHZ LT, o=
L2 =T o DIFBINE &L DWBNRES 5, EEOaI a2 =7 4B, BEWIIHFED
EHEZE L LN OHELDOIESZWET DO AEFH DY — LR H5,

@ Xy bT—7 OE : Fi-, A EQOEMNLIFEIY A FHOX Y NT—IHBEDT=D
DY =N bib, Xy NT—ZFMHAEFEOMIZ, ZNENDOHAR « 59 E 5T L H
9. OB L TH IR ZHEST 22 2 0 e bio b7,

@ JESHER  FRO~QDRENLIESHEHEN L 8D, Thbb, a3a=F 4
H O AEE &2 TRl L, B S EEN 245 T, R Lizim@Ei 2 ik LT Ko7
BEMNLRELEITO DOy — )L e D,

® R ERTD =2 ) 7 — MIgARICR-o TRy, FEND Lo THiE
DIFR 2 N E N E L 7R DAL L e o T D, E TR ENC RIED BT SN K
72D, MBI SED LR BN 2RI LN TE 5.

©® TECAEOZF  ATEM S STEEN CTRINCE > 7R - A Z R SITHRET 5 2 &R
TE D70, BRI 2B LT 2 D,

ARE=H VYT — k&, MPA-MEAT X OWERE (2016) & OFEARMZMERIL, &2
R 2= 4 OERELTEENEILD CBCRM {HB) D BARA 72 WA &2 FEMEE HIZED A7z Z
L By — K (MS =7 BV IR A AT 5 2 & T, Bl OFRRFZ
EEHE LT WEIICEE L2 e Th b, Fio, tha I o =7 ¢ I TBHER% & OfF#H
HHEZRGHT D720, {3 CBCRM DiFHE) (MPA D% ECHRFIMNAILOBFER L) @
WE AT D — ST EZEZ R T 5,

(b) E=FV 7 — O
=2 Y U 7FFEAIE LT, CBCRM DOFFEIBLRE & | G823 Blhn S 1172 % S E MR i
SNDE=HV U TEBECK D LTHEMT D2 L2 ET D,

<L~y 1 FHE B (Planning Stage) >

#AH) CBCRM {EENOFIEEFEOFHEEE NS £ D, FRFETI2=7 1 ITBNT,
VFD &4 13, CBCRM {EEGFHE Y — 27 v a » 7 Z BT D B8, FIREZRIR U JNBURF
DY 77 LEY—LEHIT, VRINTIFENFICONWTE=ZY 77— <L
N> OFMZAT 9. Z OB, FHENZ H ATV FHIE B 28 HAUT AIEEZRBR Y FHHE 2 & FE L,
2B S ODHEEPERLSND LD ICEET D, £, aIa=FT 4 DAL /=)
HE=FV U ITHNBFEZTT 5, dMEEBIXTRRO®EY,

Section 0 : fERODOE 7 &, HEOMRZ AWK T EMERLEHE
Section 1 : BIE HLO AN 2R ER N2 SNTWDHIINE D D a s 4 2 HA

11



Section 2 : &R B D EHaAH] 23 > T\ D )2 el 5 HEH

<L~ 2 ®w=4Y 7B (Monitoring Stage) >

A ) CBCRM OIEE)OMEPRIZ AT 2HEN G TN D, 2 2=7 (1, FAHET
NIz 77 L2V —DOELEVD T, F=F ) THYEFELRLIE=F D T
— h &M\ 724 CBCRM DIEEBN ORI & kAT 5, FHIiDO X A X > Z I3 HIKTH 1 4R
WZ— LT 50, (NENCERR S SRR CEET v 77— 452 &b T&E 5, VFD
WL EEFIT, A ATRERIRY AR — b3 5, FRCEBIGEIAE LOX A I 7 (1 FIC
1 [FIRREE) (21X, FEMRPYRR 5B Ch D, £, FHEEERE Chilz SIVTWRWIHE R S
L, ®=4 U v ZEEClEERME 21T > T\ <, 723, CBCRM OIE#HZ(X, CBCRM 4
A RTANEDNT, OFFREHS R, @3B FE, @HFEHEK . OFNENICHE
NHIEE) (V=) DEFENDHIHOLET S, FHMEEBIXZTREOMEY,

Section 3 : FHIEEY O FHAHI N ANHERE L TWEMNE S AT+ 20 H
Section 4 : EJFAE BRST IR OIGB) D EER R Oflkfe i 2 FEl 9~ 5 X H

Section 5 : 347 IR OIEE) O HEPE-CHk M 2 -9~ 5 TH B

Section 6 : & E 7 HR DOIEE) O N RN &2 FEAT T 5 HE

() E=FV 2 T7DOE

F=X Y UTE B UVAFRICERZ L& B 525, 5B 2 FFRICEEM CBCRM A
RZA4 L ONEIZH > TWE LTz, TN ERITHHESR 2 /FErk L, 2019 4F 2 HIZ5Ei
L7z [REXRBISHT 2 A0 CBCRM 7 7 1 —F OFHE] K ONFE 3 A3 L7z T= 3
2=T 4 V=X =k HHEH CBCRM 7 7' 0 —F OHHE] 2B\ TE D HFIEE,
SEATEE O THHEZ T 5T,

T=Z VT OERMELE LTI TOTay =7 M A M 3B8II2a=7T4Th
Al

&1 CBCRME=ZRYVTDHREYA b

e TuVxl bYA baia=7~«
Tk ~TxZ, YA NUARAT
RN v, TIxR, FrAT UA TN
5T Ay

FlE®=FD 71, 2017 4F 10~11 HIZIEEIBHAARE RO TEHEELME | OFFlh 4 55 L,
LIRE 2019 4 10 A ~2020 47 3 H L V2023 427 AT -72 BT, 2023 4F 11 Al ey =7
N DR T IR R OFAM & FEhE U7z, BLHUAIDFEFAE & Y COVID-19 D22 CRIEM Y 1 F145
DOFHMIIAT Z 2o Tems, a7 vy = 7 MRsARER, FKRER, & U TR T RES T ORI
IATZATEITH D, 7B, 2023 4FE X7 HE 11 HIZHEBLTWHN, 7THIZZ ey =y ME
TEEFHMIERTOX A L7 ThH O, TDO%REYA O CBCRM FHEARE SN DM ERX
REEN RSN THETOMEE LT AICE=X Y v 7 2EmLI-bDTH D,
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d E=XVU TR

BRPEBE n\;:%4f®%*&)y7ﬁ%k Iyl METEIC

EENZ W T LTI FERFONBNIR DB TH D,

L1
Section O :
Section 1

Section 2 :

LU 2
Section 3
Section 4 :
Section 5

Section 6 :

EROEM L

<zvzxTE>

WD, pE,

SSIDRAR 53 S OPAS

A ) CBCRM 1 ) O Gl B ORI H N & £ 5
TEEN DR Z G
D EIE O AR IR T STV AN E I vk
FHIN ) 252 5 T2 D OBATIRE O A 2 21l 3 2 T B

\C 4T R 7B,
RS % 5

D AR CBCRM {EEIOE =4V > JEREOFNEE BN E £ b
: CBCRM &) D E SR HI 0BT TIRGI D2 4 74 5 1 E
BEPRE B R O FER IR & T4 2 T H

 XARITIR O FEh R A 7T 5

HE IR D FEH IR 2 FHm 3 2

Monitoring Score Results of Marae, Emae

Actual Points
On Planning )
Level Section Stage On Implementation Stage
6-Oct-17 21-Feb-20 27-Jun-23 3-Nov-23

Section 0 10 13 13 13

1 Section 1 11 14 26 29
Section 2 13 13 16 18

Section 3 11 6 10

) Section 4 30 42 47
Section 5 12 14 15

Section 6 10 5 19

Total Points 34 103 122 151

~ T TOFEFERIL IS ARA R e,

7=, ZHE. CBCRM ftH A HEEIL S -2

SIS N TW\WA Z LA
B SRR VR OSBRI, Y IR O R TEIRIEE M T TV S f;&

BRIKVEEI A T 5 Z L R TH 5,

%E7Hﬁ%ﬁf%29ﬁ4yb®iﬁkﬁo
. BIRE BT R Lok IR a)f@%a@{ﬁﬁ 23] llé

75‘53‘5@%.“@&)5 LV X7 —= U7 (NoTake Zone) |
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Monitoring Score Results of Sangava, Emae

Actual Points
On Planning )
Level Section Stage On Implementation Stage
8-Oct-17 20-Feb-20 27-Jun-23 3-Nov-23

Section 0 6 10 13 15

1 Section 1 26 30 31 31
Section 2 6 16 17

Section 3 8 5 10

) Section 4 0 23 33 35
Section b5 0 20 18 28

Section 6 0 10 11 8
Total Points 46 109 127 144

W HNOFHIAERIL 144 RA > T, T ERBROE W R E EREIR RS

77. F7eEK & LTk, CBCRM FHEIN RE S b Sz 2 & R D EMAIMAESS
IKEM TR EDORY 1A (Fish Market) ZE03A THAHZ & ThHhoT-,

Monitoring Score Results of Tongamea, Emae

Actual Points
On Planning )
Level Section Stage On Implementation Stage
9-Oct-17 20-Feb-20 27-Jun-23 3-Nov-23

Section 0 7 13 14 14

1 Section 1 27 30 31 31
Section 2 12 14 15 18

Section 3 7 9 5 9

) Section 4 0 28 43 44
Section 5 0 12 18 20

Section 6 0 10 12 11
Total Points 53 116 138 147

~ T AT & ERRICEEE, B AUIIERRIC EAH LT 147 KA > b & 72> 7=, CBCRM FtH]
NEEALENT-Z2 &, SIHROIFEEDPHEICHERE SN TWAHZ ENEZIEBKRTH D,

T~ O B EoRHE & LTid, OCBCRM FHE b Sz Z & @k
flfEeETH L Z & QFREETRICE T HIRAVEBI MR S TN D Z & LWV IR
[ZERAITE D, BT HECHRNE S O T AT O, £720E8) b < & < HuE ke
SNTWDID, @<l 25 2 &k D, 7272 L, SRR LR T RIC OV TRIEE)
PER L TWDEFTS A7 7cd, %X ZORBEIZOWTEELEWE R D | fERAYRTE
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BT E a5 ZENRO BN D,

<H rE>

Monitoring Score Results of Nakere, Santo

Actual Points
On Planning .
Level Section Stage On Implementation Stage
17-Oct-17 10-Mar-20 4-Jul-23 10-Nov-23
Section 0 7 13 15 17
1 Section 1 13 13 17 25
Section 2 5 8 15
Section 3 6 6
5 Section 4 0 11 14 17
Section 5 0 0 10
Section 6 0 5 12 17
Total Points 31 53 73 107

T L ORISR 107 KA 2 R ERD | RIEIORE RN S BLCRIEZRFR EAR SN
Too T LVORHEE LR, EEAAR B YIFL Y BIER LA A= BH I N TNDH 7
CIHFICHBNTHD Z L, TREEHTRORL ST BT ROFEH NN Y 2 BT
2L ETHD, BIREHFHEELTENR L, N7 A0 RBUVEE O/ « R E W

DFNE LTENZE L > TN D,

Monitoring Score Results of Araki, Santo

Actual Points
On Planning .
Lovel Section Stage On Implementation Stage
19-Oct-17 9-Mar-20 04-Jul-23 10-Nov-23
Section 0 6 12 12 15
1 Section 1 14 18 25 31
Section 2 5 14 18
Section 3 0 5 6 10
) Section 4 0 10 25 30
Section 5 0 17 6
Section 6 0 0 0 0
Total Points 25 57 99 110

7T RTEREROFERAHNLIL -200 L LTHRY, #7—x U 7 O - F Tk =
N TS —T5, FAD SCEEHIEREDHFE O S8 7 I B DIGE A L Tu7e 0 s 5 3R
FEhi S TR o725 &R L LTIRBEDOH NI NSWRER -T2, Elekb %
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ANTWeT 4y vavw—0y bOIFEINR, NV r—rORETY—F—7 ) —F =3
NI DIRIE LTV, 7272 L EIREIRENTIER TH 0 | InEEIROEBIZILE W N
MFCTELM, aI2=TFT A MATH R4y a~v—ry NOBHELED TNDH L
DAOFERINZITAIS & B RV IR SN D,

Monitoring Score Results of Tangoa, Santo

Actual Points
On Planni
. nrlanning On Implementation Stage
Level Section Stage
16-Oct-17 9-Mar-20 4-Jul-23 10-Nov-23
Section 0 6 10 12 16
1 Section 1 14 17 18 28
Section 2 8 8 7 18
Section 3 6 4 10
) Section 4 0 18 34 38
Section 5 0 8 9
Section 6 0 0 1 4
Total Points 34 66 84 123

B 3T TR O FHEARI B < MERF S L, FRERHEORE, MPA B HHR0UE RHIG R 72
EOEHSTR, FAD BT 4 v a~v—r v MR DZETRP AT o2 L Ei s
TWBZENLEKIIRELS M ELE, I TEMAREICKRE KF LZRERE T
HY . TERBEINZFAD ELFHINTWS, "7 U v b I X—DOEY #HARIZDON
T ANV =S X HWEEZZITEEMER L2 b OO, 2RMICIT IR EEDO S 5
IEEI SRS TV D,

Monitoring Score Results of Wailapa, Santo

Actual Points
On Planning .
Level Section Stage On Implementation Stage
31-Oct-17 10-Mar-20 3-Jul-23 9-Nov-23
Section 0 6 16 12 12
1 Section 1 16 19 22 25
Section 2 1 7 18
Section 3 0 8 4 8
) Section 4 0 6 18 28
Section 5 0 4 3 4
Section 6 0 6 11 18
Total Points 23 66 71 113
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T A FZRNCEBNTHIEBOERKF N Lo Lkt SN ThB Y, FHEHBEOEER
MPA BTN, 7« 7 B 7 HBIEOMGE, ERIEE /2 &, BIREB AR « SRR - HE
ﬁ%@ﬂﬁyxﬁwﬁ@ﬁ%ﬁéﬂfwéoU%?NT%%?&%ﬂiﬁﬁ%ﬁ?4?E
TEIBIFHE L TWD RIS D, UL, N T — U ETRREAEDIRE SN BRICE
IRBE NI EIR DL Al a =T 41 76@#%@%&®@%%%6ﬂfw50&ﬁ
B TR AR PE S — B HP IE STy, ZHUEEBEICB AT DA EZE AL =
L2 =T A WHLERO EHIA FI & 72 o 72 72 D LT~ DB R 21T > TV 5 72T
HD, 2O ENL IR NIE -T2 b DD, OB N5 T LR #IE
WS T RITITRERBBELPHIF[HTEX D, 2B, VA 7/35CTOT 4 7 €7 FHHRIHEHIL
OO 2 =T A IZHERV ZRETND, ZORIIRE=FV T OXREIT D
RV, EERA LRI N B2 DIEBThH T LRHIT A 2 ENTE S,

o NEREOMR & LT, EIEE RS S SVEBIEHR S Lo E LT
HZLEEh, BHEFRETEFTEDONT L ZAD L WEmIEGE SN TWD, -, XES
RIZOWTIE, 77V T 7y va~v—ry b, X237 TiX FAD, VA Z/3ClE7T «
T VT EBIEOBIEENFHEA T, ZNODIFEINE I 2 =7 1128175 CBCRM D% &
2o TWVWD, A a=7 4L > TUIEEE N — DK LN TWAIEE L H D3, ZiE
ZDAI 2 =T 4 IESTIEHDR BRI SN RTHY . M vy MEBIOKRETH
Sl EBER D,

<EBE T B>

Monitoring Score Results of Waisisi, Tanna

Actual Points
On Planni
. nrlanning On Implementation Stage
Level Section Stage
18-Nov-17 23-Oct-19 7-Jul-23 3-Nov-23
Section 0 9 11 16 16
1 Section 1 22 22 25 28
Section 2 9 9 14 14
Section 3 4 5 5
) Section 4 20 33 33
Section b
Section 6
Total Points 40 72 93 96

T AV TITEIREEAR] 23 L < #Eu, FPRGHE S 58K L, No Take Zone B HAEHRE L
W5, ZTO—JF THEITHR E U CEE & TN i IE Y o IR 6] b o8 07 3 13 ikt
TE TWRUVIRDHER S iz, IMEER LoD 7 4 v a~—50 v MOIIREHMER
DL SNTWEER, V=T =7 ) —F—RNHEL TNDH L@kl 7ny=2 b
B OB ED T OIFE H RS & AL L Tz, L, 2023 410 HiIZiZ7m =7 MG
DOFLNY —F—T7 U —F—0NBHIZEF L, £72 VFD O LV 4ADW Hilj § 8 A4 T

17



bHZENL, SRISEEHNHT L Z LBBFFSLTVD,

< 2K CBCRM LB O HEhH) >

Tuvx s A MEEKRTIE, e MIFIZEIT S CBCRM IEENZIFLL RO X
O REM AR b,

1 IREhOFEREAERS] GERR) 1TV b E<SHEELTWD

EIRE B RITIER IS STV D

FEFRIZZEDAI 2= 4 O=— XS CTFINCK Y IAEN T DLEER LN
BWAETEIIYA MOk o THEMBINTYIRH D

AW o

ZORERMNL, ATV s FTHAZEIDIZHEAR CBCRM (X, EIREHICEEI
FARLIEINZOWTIEAXT YDA 2 =T I ZH#ELIZbDTHDH Z ENEIESINT-LE
2% Z EMMED, FR, TRENO I & 70 2 FERRE] O ML OB IR BT RICEE T A IEE O
WL, 7uY=s NOREHZRETHL 3 2 =T 4 TRODEAEGFEHZ2 /X
TYTCERATDLIEICRIILIZEER D, FRXEHFRICHOVTIL, A o =—X
W U TR 2 2 A TRR BT, BT OB REZEBAT L2 L HIE L TEH)
DBRIA S NP, FER & U TR ZIE BN VIAEN TV DA EE L H D, N r—r D
BCLAMLTODTA b IEELROLNDD, MRESHEIEL WD EE XD, —T.
HAEHRICOWTEREE S 72 Tk, MRIEmOEREH NG T 6 Tnh s 1 Fi3d
D=l CIEEMAMEIL LT LE o724 b6 2 <. 2D OIFEI Ok O M EANE O O fe
ATV, TS LW SN DG E ORISR ORFINBE L EZ biLd, 7272 L, HlgiR
BIFERMTE LFH B L (Bl 22 2 =7 ¢ NBFISESY v I — K COBFIGEOUE
FiERR L), A% 21 NETHRAET 22 OBV A LR LD,

) EREREETY JO0—F
(2) THEIDOHIW

CBCRM ZEAMIIAAI 2 =T 4 ZXRL LI LD THY . TNZNORIEDE - I
GOEHERHEE LTWWD, LorL, KEEJRIC K > TIEED 2 2 2 =7 ¢ D IL[FE TR
ZRRT 5608 H0 . Wb DA SWEEIC L D EIREFOMMAED 33X T VG
FEFEHOBETH D Z ERFEH ST\ e, B~ & A RO R AEITTED
MHERR O RETEBBNEAL TNWD—FH T, BHRMNRINTEEREHEONZINTH D
L. ETEMTFRR/IGICET 2 E TOMREREDEN LNLEEICHY 0T WD L%
B REARTIED RO HIL TN D,

PR T BURFIE Z OFEIZ IG5 72, 2016 4R [E S AR 2 5 (National Deep-
Bottom Fish Fishery Management Plan) % 3K/E L7, £/, THFEOHMGHHELBORO B L L
TR 12 MF R OB BRMENINBUFICERE S I, O BARR 22 B B 2 e e 3 2 72
DOUWFFEZERIFHE (Marine Spatial Plan) ORENHED SN TW5, T 70bb, MEBIFOFET
JEAFEEHHBICESE, B aIa=T 0 2058 E LEBREHEZED S 2 LR KRD
5NTWVWD,

LIALZeNR B, ZHVETO E Z AIMNBFN FIR & 7o o TR AE TR O & B H] 235
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ZONEEBIRONN, ZOFEOAT Y27 FTIE, AR CBCRM ZFREXH5
B CIEAGREROMFAEY 2D 2 L & LT,

(b) FEHA K

K=zl boxtg 3 BOI S, mvBOmMMAE X T EYA U TIEINYF A%
O AEE RIS L LTZREREATH Y, ik@%@ﬁ%ﬁkﬂuﬁ%%ﬂmbf
%o ZOW, AENTRBA D A s L TERHA— hEZIGEWm v B ExR & LT
JEAEEEHOMEAMEY 2R 25 Z L Lo te, BARRICIE, =27 7MY 23— N &
TRFEORGEZFIH L TSy G~v T N N AT D3 aia=7 4 kW
VX T XY BEOREFENRE LT,

(c) HEATTE

Y7 uy s bTE, HAROHEEFRIELES (Fisheries Coordination Committee) % €7 /L
& LM OB AME LTe, MEREZBERIIEOERTRE SN AKXRME#ETH Y
BAtR T D K EMFEIES, HGITE, FEENLRY | FHETHIITHROEN G E
THELEHT HBEOREZITV. 2 E R THRE TR 3 2 &R0 O F H 2 5 E
BREH T L LD L3500 THD, AXTVICBNTH, MEBUTOKEITEHITHE
BA3THIUXZ OMMARTAERTH D & A bﬂ FlE IR BT RETHD & 400%
Bz, T2 L, REMEESDERET D72 0I21X, BEL ZRET DM L L T D
:&\.'ﬂﬁﬁﬁ@%%@AﬁﬁféﬂTW5 & EEREG & 7R DN REE S LT
HZ L, BIERNOE=42 Y TERIN 5 THD 2 EFEORLEN RO LTV D,

LA L, 2020 225 D COVID-19 RZDHEDNY Fr— U EORETTn Y =7 h3f
Méﬂtm\;h%@%%fwmﬂﬁﬁwatl%i%ﬁ%ﬁﬁﬁ@®%&%@ﬁ%ﬁ
FHE O NEE 2o, ey r NEBERICK T 5 ERROSRMEEWIX -+ T
hote, TOZEMNDH, VED & i @Lf7m/17b®%0%ﬁ%cm%%@#%
IRTUT AT RERREZ B ORI A WS LR 0 ITERRILO LB WS & L
T NEAEREHEE W #2 (Liaison Conference for Deep-Bottom Fish Fishery Management
(DBFFM)) | Oz Bigd gzl Bz 72,

$@%@xi WL =7 7M. VFD PEMEROERICET ok z T o5 L L

EEMRORE, ¥ = 7 7 MNEAGRE HFHEOFER, B8 IEHIEY 4179
- &ﬁ)*ﬁméi’béo Z O R CE I M R A B 0 f SOV 22 M FHE O R E 3
b Z ENMFF S, FIRRIEDPE - T RICHEREREZ B O X 5 ErRILIZ &S
SHERLD DAERRIC S S D 2 & bHIFFC& 5,

Eo RO EAEREEOMAAE, O =7 7 MEBFRTIaIa=T 20 E
L7 LFE B ON:, @VFD 12 K D000 b OB 3, @WRFEZERMEHE 7 r ¥ = 7 MT X
LHEBBIRORE LT RNA R, @WFE=X V7 RiEE L UREENRERT — X% =
7 7RSS ®Y =7 7 A VED 5 H D3R A %\ T CRER ICT — X iR a 7
A= KRy 7 FT5, LWORERLZZEEMELTVD (K1),
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CERTIFICATE OF RECEIPT OF THE GOODS

TO: M/S. NICHIMO CO., LTD
Tennoz Ocean Square. 2-20 Higashi-Shinagawa
2-chome. Shinagawa-ku, Tokyo 140-0002 Japan

&

TO: M/S. IC NET LIMITED

Land Axis Tower, 27th Floor,

11-2 Shintoshin, Chuo-ku Saitama-shi
Saitama 330-6027, Japan,

This is to certify that we have duly received the following goods
Based on a technical cooperation project agreement with Japan International Cooperation Agency
Description;

Recovery Equipment for Tropical Cyelone Harold
The project for promotion of Grace of the Sea in the coastal village (Phase 111 in the republic of Vanuatu

Invoice and Packing List No. VN-GS-3

Dated : 25 MAY 2022

Shipped by “CORAL ISLANDERS Il VOY NO. 147"

Three (3) 40 Foot Dry Container (SOC)  ( Total 256 packages including 3 containers)

The Vanuatu Fisheries Department

under the Ministry of Agriculture, Livestock, Forestry.
Fisheries and Biosecurity (MALFFB).

PORT VILA. VAN

....................

Dated: ]S'\jd ‘\/ Q022



AEERZ 7023y 7 - HMEEEEE

E#| F- A8 XA b BT ShEH TR
1[2012/04 |Preliminary Survey Workshop Efate, Malekura and Aneityum 73|CBCRM or MPA committee members
2(2022/08 | 7’"AY = 7 + RO CBCRMAHE KR 1I5|E3FER EFAFERO ARABEMRNEHBERICAB L IZEFORBE
3(2022/11 |&EECBCRMETEIDRHALICHAIT 72WS 2T 30|CBCRMETEINICBEh 2 EEE
412022/11 |CBCRM/#&#4 & FRRFHE RYFARMETX - 0|74 vy TL=TREE, VTX-URVEALII =T 1 DR%ESE
5|2022/11 |CBCRM/##45EFAHHE RYFARMET 7T b b3 4|3 2a=7T4REE, REE
6|2022/11 :l\i 1= T4ERBED i 2=T74YU— yobE 16 RSP o=l = Z 273 RPN 2= 7 7D Community-
X =239 5CBCRM7 7’0 — FHHE based Authorized Officer
712022/11 [RIEBE#HE I7778 IVAVUTEELYX— 50(=>H Y Y TDNFEE
8(2022/11 |BREEHE IVFTE wvHVUIEEE YR~ 17| LB mhgst
9(2022/11 FREHE I777T8E VHIVUITERELYR— S| HEEMFERDEE
10(2023/2 |CBCRMtesEi+ =+ — RRTY g5/ O 7AT T PG FETL R YAOAZ 2 ST AN AORKRE
ICHEED B KERBES
11(2023/2 |®REHB I7778 VAVUIESELYR— 50(= > AV YT DNFEE
12(2023/2 |CBCRM/#&# & BHHE TUETE 25|77 ) T EREERVER
13(2023/6 |CBCRM/#&# & BHHE IES | TEEREERMER
1412023/7 [REHEF I7778 IVAVUIESELVR— AT\ —H A FRZEROFE
15(2023/8 |0 RBEER - BRE LTHE IES 20| TEERES
GOS7RY oy bHYA L (TFF, &2 3IT, FULb, 747X
16/2023/8 |CBCRMA v 7 HrrE 200|Pathways7AY =7 k¥4 k (EvIRA 41— k<A, R—FrFIL
A, TIRFvA) KEBHRE
17|2023/10 |cBCRMSBE = +— R 37 VAEVHESE. 7i~‘/\—\ /¢7?':1—#:7\ *fvET'\ frADRERL NI
HLAWFII2ZTAR—RDBEETBICEDL I KERES
18[2023/11 |ERERERERHES Tvrh go| YT I VET  WEVOREE, a7y MEY T T ERSAR LS
22— Y7 7MERE
192023/11 |smam iRz T — 55 ay o . 3 Farmto Table 7’8 7' LA ERE L TW 52K, RESA. Vila Central Hospital
BIfRESE
20(2023/11 |zav7— HrITOBEEES I7778 wvAVIIEEL R~ BT 77 FBICEEO—MKE
21(2023/11 |REHETEBRMER T -7 av 7 I77T78E VAVUTEEEY L IBFEREBICEKOHZY AV Y VER
22|2023/12 |zav7— HYrITOBEEEH I7778 wrvAVIIEELR— A —=ZR VT DORBEENXT Y O—KE




Tl EH DY B

Position/Title
ADMINISTRATION
Kalo Pakoa Former DG
William Naviti Former DG
Sompert Rena GEREVA Acting Director
Tony TALEO Deputy Director Offshore
COMPLIANCE/ENFORCEMENT
Yakar SILAS Principal MCS
SEAFOOD VERIFICATION
Sammy JAMES A/Manager SFVA
Evelyn FIRI Senior Authorise Verification Officer
Erica DICK Authories Officer - Certification
Brian TULA Data Entry Clerk - Santo
RESEARCH/AQUACULTURE
June B MOLITAVITI Manager Research/Aquaculture
Josephine RAMBAY Principal Aquaculture Officer
Rocky KAKU Principal Rick Analyst Officer
Lency DICK Principal Mariculture Officer
Andrew WILLIAM Senior Mariculture Officer
Sophia SAWAN Mariculture Officer
Jayven HAM Principal Fisheries Biologist
Ada SOKACH Senior Fisheries Biologist-Finfish
Glen ALO Aquaculture Officer-North - Santo
Gibson VUTI Hatchery Technician - Santo
Rodrick TATUNA Hatchery Technician - Vila
Noel MOLLY Assistand Hatchery - Vila
MANAGEMENT & POLICY
Ajay ARUDERE A/Management/Policy Officer
DEVELOPMENT & CAPTURE
Jeremy Kaltavara Former Manager Dev & Cap
George AMOS Manager Dev & Cap
Malili MALISA FDO-Fisheries Dev Officer - Malampa
Obed Alsen Fred Former A/Principal North
A/Principal North
i i ILINAYANS FDO-Fisheries Dev Officer - Penama
Dimitri KELALA FDO - Fisheries Dev Officer - Shefa
Tom KIRI FDO-Fisheries Dev Officer - Tafea
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K7 V< INOFBERIEFE D LS

PN | RXRXTY | RAXTY | XX T

NN A T AR
Bt 10,553 53,646 12,432 41,214
X N S W F 1 6,576 31,762 835 30,927
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=y 749 4,422 2,372 2,061
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(7.2%) (13.4%) (15.7%) (5.5%)
Z DOt 1,155 7,165 3,724 3,430
(10.9%) (13.4%) (30.0%) (8.3%)

tH P : National Population and Housing Census 2009, Vanuatu National Statistics Office

K8 YU~ INDO KM UEF S D LR pES

Yol | NXXTY | RXTY | RNXTY

XN AT TR
Eop sy 8,082 40,814 8,320 32,494
EE NS N2 5,737 25,429 540 24,889
(71.0%) (62.3%) (6.5%) (76.6%)
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ZH 309 2,328 1,291 1,037
(3.8%) (5.7%) | (15.5%) (3.2%)
ZDfh 717 4612 2,349 2,263
(8.9%) |  (11.3%) |  (28.2%) (7.0%)

HiFT : National Population and Housing Census 2009, Vanuatu National Statistics Office

#£9 =M IT D 2007 FRFOR VR CHRFEICHET T 5 i

1992 4F 2007 4
R¥EERD | WEICREE | HE (%) | FETO | BECHEE | EE (%)
LR 55 Ay LR 95 ity
N T R 21,908 10,910 49.8 33,879 15,758 46.5
o=l 3,218 1,641 51.0 5,991 2,189 36.5

tHPIT: Vanuatu National Statistics Office, Census of Agriculture 2007
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% 2K
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QLR FICTEE FITEETEN | EITE
(2R 5E
N T FVEE 15,758 11,557 4,127 74
(73.3%) (26.2%) (0.5%)
F = 2,189 1,908 281 -
(87.2%) (12.8%)

tHPIT: Vanuatu National Statistics Office, Census of Agriculture 2007
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1-2-3. M2 MBI D8RRI
(1) FE722 R OIUATR

N TR RIAY 2009 HEZ 54T L C U D National Population and Housing Census (27 4
Y NDBOT—ZFIRVA, AT Y U NG FUavE T 7R EOMRICE T
D ERRINATRIS L OPEZER DN A OFF@AEG#H STV 5, 3 23FTDIRBUILL T D 15 K&
RE1I6 DI HTRoTWVWD,

TR YUY - NGTIER, MEBOLV—T T 4 i<, &/ a1 T2

M 35.7%&H -7,

L, fa, 1B, FLEMOBEEREA E YR A K DIUAIT 47.6%

LHE O ES R FICEBERIINAJR E o TS, o adT B, 7TI7F%5TIE, A,
E¥), FLESOWRBEZIZTESOE SR AL HWNANZFINEI 62.1%., 73.3%TH D |
Rebm, EEMICRS & WinE AFRHBOTOICRE L TN L iR e A8 ) Y - 4
VNG, AT E. TIXETENLEIS50.8%, 35.8%. 93.3% TH o7,

F15: AU « B NS, XU AT E,. 77X BB A HE O TR AJR

At N | &4 | Tl | %44 ZE | | £ ofh A
fakk | BE /S FILE TR E
i D 72
VAN 7,864 276 2,809 29 52 46 3,743 517 392
HE 3.5% | 35.7% | 0.4% 0.7% | 0.6% 47.6% 6.5% 5.0%
y 87| - 0| - 10 s4| - 13
-
EES - 11.5% - 11.5% 62.1% - 14.9%
7T x 30 - 2 - - 22 1 5
L - 6.7% | - - 73.3% 3.3% 16.7%
P : National Population and Housing Census 2009
F16: AEYY «H NG, FrIT R, T T7XEITBIT HEENO MR
At B | RfEE | ER | B | A7 | EBETo | lREAMN | BFRIEE
£ ¥ & TA4T | FEFE | ofME | HRoR
A bic
#2 h 16,002 | 1,113 | 3139| 99| 560 223 791 1,946 8,131
HE 7.0% | 19.6% | 0.6% | 3.5% 1.4% 4.9% 12.2% 50.8%
LAy 134 2 17 2 1 21 31 12 48
HE 1.5% | 12.7% | 1.5% | 0.7% | 15.7% 23.1% 9.0% 35.8%

15




VA 60 2 1 - - 1 - -

56

L& | 3.3% 1.7% - - 1.7% - -

93.3%

HiFT : National Population and Housing Census 2009
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| WmEeMAIC | mE6NAIT AR

WEETT-T | EEITo | AFMEE | eoH | WL

YA DI %
VAV 7,864 5,664 2,200 1,788 37 375
HE 72.0% 28.0% 81.3% 1.7% 17.0%
=V 87 19 68 50 4 14
HE 21.8% 78.2% 73.5% 59% | 20.6%
7 7% 30 10 20 - 2 18
=G 33.3% 66.7% - 10.0% 90.0%

P : National Population and Housing Census 2009
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WL TCWAEARD D, 20 OREZEAN LIKHGELTT O 2 & TEIROAZFIH % i
OEFEBE T ROEANZRP/RLHED D Z ENTE D AREMEN W,

(4) fafHhnfmfrt,

AN ZNIAKESR DO HRIZ L5 T FAD B E I, T~ 7 1lp EoEbEEZAN
WD L DI oTc, MIERHEORBEN TERWY A MI, 2o DY LY 2 v —
F—REREDELIMLRICTT L ENBZOND, ZNHORGEL—T T4 VD~
=7y NI NN—T2 EIRET B Z E R TE IR, ZEOR AR EIZ27e i’ s, Fiz,
RENED O ARGFTEZRA L, BRAZAEN T2 L08E2 N5,

(5) 7« 7 TR & £ O TEDE K

B o A TNDHERA~OBE R FEIC LT, IO A Y v ME, HETHRESNT
FUITHEAT, IR AR D Z E R DT, B RIKENRR L, BADEEZHE S
Ha R SR D T, BEERE S 500~600 37 kg EHEOF & RIZE D mEOMEEE THRGE
INTNWD, ZDD, 74 7 ETEIENFGSTPH T TIZ 8ENFE L TNDHITH
DL T =TT 4 VD~ —ry NTHET ERGATSTZHET, 74 78T %
HoTNDEWI AT 16 A 5 A B1%) L2137 <. T4 7 T HhEE &k O rRENE
TWEZR L5302 T, BIEMAOE AL X 2 IR B IR~ ) ORI R4 SR
LA, i E2Z < LTHEEICTFIZADVST WL DIZT A0 ERH L, D=,
TATETEEEERIEDHITIE A NEMZ DD MR O G 5O NEE) & B
A BND, GIZ DHAFOERZRFEE LA L2 B2 CTHRMICEET 2L 0WH 7T 7 e —
FLIIXT LB, K s bR TR UMBEM A M vy A FTRITT %
ERBEILND,

F2, FAULKHEEORET, T4 TS ERELEZDOIZZED 5 AHF 3 ATH
D, TOHHBHE LTI T ITORBENRLNZ ENRETENE, —FH, FETEHR2VER
ELT, BNEOAICHRTHEATHDL Z N bR, TDD, T4 77 HK
DI=OIIE, HWY2RFHEE S I CERT D HERD D,
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2. T, PUHAT, BN (m~vx ) DHESRFIRI

2-1 =7 7 MO

T EI 27 FIMICE LTS, Y27 7T, =7 T EAET AT (F
HR—FET) DDV, ARITRBEZ, EEEBA O ORE OSSR EIC LS, #

FE~DNAERNE Z > TV D GEEFOFMICOWTITIRMTER 1 220 Z &),

F20 HOE21 0B, =7 7N TITK 30% DHBN—REEIIHEF L T\ D, T,
722 0D, =7 7 MNORET TITR LoD BECEE L TR, HECHEET L
HORD OMEBITR SN TRV, £ 23 O, JFEEL-A%Z TICHFEMEE CTENICHK

e MR 4 EITH D,

#£20: =7 7INOBERNEF T B T/ pEE

ST | AXTY | RXTY | RAXTY

I SN AT IR
B 18,055 53,646 12,432 41,214
B LR 5,161 31,762 835 30,927
(28.6%) (59.2%) (6.7%) (75.0%)
e 2,695 4,422 2,372 2,061
(14.9%) (8.2%) (19.1%) (5.0%)
20 . pEEGE. 4 — oA ER 1,996 3,565 2,077 1,488
(11.1%) (6.6%) (16.7%) (3.6%)
WAL L 1,553 2,518 1,476 1,042
(8.6%) (4.7%) (11.9%) (2.5%)
INEE 2,108 4214 1,948 2,266
(11.7%) (13.4%) (15.7%) (5.5%)
Z Dih 4,542 7,165 3,724 3,430
(25.2%) (13.4%) (30.0%) (8.3%)

tH P : National Population and Housing Census 2009, Vanuatu National Statistics Office

21 = 7 7 INO MR RERET D R pEE

Ty | NXTY | RXXTY | RXXTY

M LD AR HTED R
2IEE 12,198 40,814 8,320 32,494
B, M, R 3,201 25,429 540 24,889
(26.2%) (62.3%) (6.5%) (76.6%)
HZEY . BEG, A — RS A fERE 2,114 4,181 1,946 2,235
(173%) | (102%) | (23.4%) (6.9%)
T VA i ER 1,104 1,403 933 470
(9.1%) (3.4%) (11.2%) (1.4%)
NEE 1,312 2,861 1,261 1,600
(10.8%) (7.0%) (15.2%) (4.9%)
A 1,798 2,328 1,291 1,037
(14.7%) (5.7%) (15.5%) (3.2%)
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a2l

2,669
(21.9%)

4,612
(11.3%)

(28.2%)

2,349

2,263

(7.0%)

HiFT : National Population and Housing Census 2009, Vanuatu National Statistics Office

#2277 MIZEBT 5 2007 FREOFEE THRZEICHEF T 5 K

1992 4F 2007 4
FEEERo | WEEIEE | FIE (%) | M%EHBO | #ZECEE | S (%)

LR 55 Ay JLIR 95 ity
XTI R 21,908 10,910 49.8 33,879 15,758 46.5
v 7 7 3,262 2,144 65.7 5,516 2,917 52.9

tHPIT: Vanuatu National Statistics Office, Census of Agriculture 2007

223 BRI < B> = 7 7 MBI 5 2007 FERFO EEIZHESRT 5 %

%2175 HIY
IR Tz FICHETEN | TG
(iR
N T YRR 15,758 11,557 4,127 74
(73.3%) (26.2%) (0.5%)
V=7 7N 2,927 1,715 1,179 33
(58.6%) (40.3%) (0.1%)

HiPT: Vanuatu National Statistics Office, Census of Agriculture 2007
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AH
~ 7T 137 AN CThH D, NDITBEMEETH D,
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T /)T AR A
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VAN R NEIE 300 A CTHENMERICTH 5,
Ho8an A2 ANTHD,
VAUA/S AL 300 A7E2%, 96 200 ANiEAR— b ETAERE, A DXEMER < oH
Do
TrAT 4= | NOOESJIFHR—FETIEATHD
U 24 N6, 1ZEAEOFERITA—FETZIZND

3) A > 7 T ORI

BOFLIET =/ oV 2T, YT ATV ITEREREIZ Z Zicdh 5, H-ica
RENTZTHE 7= /) oV xilhd, BOPLHTHDL T =/ ¥ =iy, ~L Ak
A —7p EOBEENEFR LT D,

FaAa=T A ICEET L ERRBFRIIESEITEM TH S, Hl (M7 v 7)) X
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BiZ7hE (Obs5HBIZRM., 2 BIEFRKE~NNRB X —0E) bV, (EROERIC L
D AREMICEM ZES>TND, 7/ P ~E~ T N5 dkm, b2 H AT D5 2km,
P AP 1~2km TH D, TRTOERKIIRELETHY, ~T72hb T/ P=lC
72> 9 EOIREENFFCELS . SN0 ORETITELNEEICRAY v 7T 5,
TYTEDIL, v T TIE 4 DOEHFVRHDIED, FEFREICHKDZ I 13D D,
KN AT TIE 2 DO FTDIEN, 4 DORWKZ 7, 10 DOOHTRAKZ 713D,
B HNRTIL 9 ODEIF N D 5,

HExE L UL, 7=/ P =lliE, /74 (Nofo) /WNFE/ G (F5h) BL O
U 7 Z7F (Worarana) /N7y RS ((LFE) 30 H1E0>, hHERNSHEIZH D
PR e L CiE, ~ AR —R T2 )V llh D, TOM, T REA MR~
7 TITH D,

(4) Huloo 3Tfk

~ 7 X, 1980 FERICIT T A2 7% (Nasukuaki) &9 KERMTH-oT, DOk,
RETH7Z280 L, 1941 FFlC~ T & o aalloayhid, Kicgez Aol b d
ST, BAETIEmAMIAML, ~ 7 TOERIIZ NaanF v K4—F— (F—7) O+
iz —HEY TEAL WD, v 7 ZORIRIET v RA—F— (F—TRRE— LT —7)
WXL TEHEIN TV,

KB A7 TlE, BIERREITIEANIEA TR S22, FERIREICHST-7-H, K
BRI FEBIT R TN, KRB DTSBTS5 727280, 1952 EENSINFEERICET L 9127
oz, B SR ThH oo, F0tk 37 RIS ETHEIML T\ 5, 2017 FBLE, BFEO
~ AT T O L O LHIFERER L, EHlc/oTnd,

FFCOM E B FAEIC LR, A wfi%&&w$_ow11 VX B RS
WD Linfpnip & HHRICI T 2 D HIf IS &m%ﬁ<%ﬁ;@%ﬁ<\ﬁ‘iﬁ
RHVRN e [ L 1TE 2 TV, EF’%WDHE@%%:;W:E GEMIZIATERE 16 @
4. AEYA MIBT Dt - SURRESRO Z L) | RN X 2 ZEOH BOE I %t
FTHEET, RS EET 2, TRAETH) EHEEL TWLEIEATRAEHR D 90% & & <,
%%m@ﬁﬁ®ﬁ%%iﬁﬁé%®kﬁoto:@%%iD\EVI%Kﬁme\Q%
BEISENC LR D ANDBHAIIZ I DY = v A — g2 6D % 1= 8 D 4 o A FH )
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£7o BIZE 30 ok (Fh~) Y, ~7TET 4 VY (Tisomori) , 7 o
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W& 77 4 (Satavao) . > H > F (Ngangi) . ¥ > /3Tl + % /L (Makir) , /L7 4 (Luwao) ,
V7 /<7 (Vanomau), ¥ # (Siwo) 3d 5, 7272 L, B TIIMA OB L TR T 5
ZEHEL, HBENRLD L OIZRo TS, £DTes, B EHAD & ERENOR HRITS
RFEV Y,

EREEHAE ORI LT GEIZIRGTERL 16 D 3. FR&T A Mk 24t - kIR
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DHIEN 1.1% &> TS, Eo, FlilO NA DN GL, o AR (15 ki)
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K31 : 27 = TINOBPEDEES L TS

ZTxT | XXTY | RXXTY | RXXTY

N XU A T P&

Bt 6,461 53,646 12,432 41,214
JREE. MEE, R 5.198 31,762 835 30,927
(80.5%) (59.2%) (6.7%) (75.0%)

% 247 4,422 2,372 2,061
(3.8%) (8.2%) (19.1%) (5.0%)

HIZEY . pEELG], A — b ERR 94 3,565 2,077 1,488
(1.5%) (6.6%) (16.7%) (3.6%)

ik & ORE 125 2,518 1,476 1,042
(1.9%) (4.7%) (11.9%) (2.5%)

INEE 389 4214 1,948 2,266
(6.0%) (13.4%) (15.7%) (5.5%)

Z DAt 408 7,165 3,724 3,430
(63%) (13.4%) (30.0%) (8.3%)

tH P : National Population and Housing Census 2009, Vanuatu National Statistics Office
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ZIT2T | RXIXTY | RIXTY | RXRXTY

i SN AT WP

ESCLES 5,238 40,814 8,320 32,494
B, MR, TR 4,492 25,429 540 24,889
(85.8%) (62.3%) (6.5%) (76.6%)

HZEY . PEES], A — bR EER 165 4,181 1,946 2,235
(3.2%) (10.2%) (23.4%) (6.9%)

15 1AM % 85 1,403 933 470
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(1.6%) (3.4%) (11.2%) (1.4%)
NEE 217 2,861 1,261 1,600
(4.1%) (7.0%) (15.2%) (4.9%)
FH 32 2,328 1,291 1,037
(0.6%) (5.7%) (15.5%) (3.2%)
Z DA, 247 4,612 2,349 2,263
(4.7%) (11.3%) (28.2%) (7.0%)

HiFT : National Population and Housing Census 2009, Vanuatu National Statistics Office

#3327 =2 TINTET 5 2007 FERF ORI TIRZEISIE ST 5 ik

1992 4F 2007 4
FY¥EERD | BEICREE | HE (%) | FETO | BECHEE | EE8 (%)
LR ERARLX LR ERARLX
ST RIEES 21,908 10,910 49.8 33,879 15,758 46.5
27 =7 M 4,345 1,632 37.6 6,615 2,188 33.1

tHPIT: Vanuatu National Statistics Office, Census of Agriculture 2007

# 34 : BRI - INBID A 1y bV A MERDH 2 MITIBIT D 2007 FFEEO I ZEICHER T

VAL
WELXITHOHY
HEH L FICHE FICHETEN | BITGE
\ZHRAE
SN T REER 15,758 11,557 4,127 74
(73.3%) (26.2%) (0.5%)
%7 =7 2,188 1,500 688 -
(68.6%) (31.4%)

tH 7T Vanuatu National Statistics Office, Census of Agriculture 2007
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3-2-3 UA BT D RBERN
(1) FEAe A OLAJR

N T KEEFRIDY 2009 4EIZFEIT LTV D National Population and Housing Census (Z 41
X, UA v DHBOFEHIR, Z T BREOHRICIIT 5 ERINARB L O T K
DEEFERN D NTNILL T OFR 35 LR 36 DXL 9 127> T D,
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RAPRE o> TV D, £, ERMICRD & Wit Z AZHE DT DIZRGE LT 5 ity
M 67.9%Th 5,

F35: X UF BB AME O RINAJR

R B | BE | B | ke | FE | R T | Tofl | BEYERR

fkk | B T ORE P
B | 5,153 275 657 5| 255 11 3,145 315 490
#Ha 53% | 12.6% | 0.1% | 5.0% | 0.2% 61.0% 6.1% 9.5%

HiFT : National Population and Housing Census 2009

#2361 XU BICBIT D EEN O R

AR | BN | R | EM | BE | A7 | BETOR | el | BREE
B | % | & TA4T | EFE | ORYE an O i

Z#F|10,429 523 739 51 413 137 1,126 363

7,077

#E | 5.0% 7.0% | 0.5% | 4.0% 1.3% 10.8% 3.5%

67.9%

P : National Population and Housing Census 2009
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A \/\\/0) 0%
BHoFE
I AJR 50%
40% 3%
30%
20% 1% 6% 1., -
3%
R
[-ES LE g B  EBHE Zof
BUYACEL ORAR2 OURAJR3
A4 D 60%
PED I
PN 50%
40%
10%
30% 1%
20%
10% 24%
3% 1% 1%
0% 1% 1% —— e
LE g By  EEAE 2o
BIRARL ORAR2 OUXAJE3
X 17 : FHEMHFICBIT DU A OB « oo EE R TEE)

AT - B R A

(2) ElpifEIEE)
ZUoTERRTHLE, RITITRT LB, E 6 DAHICRELTT S T2EHIAETE 33.0%
W E->TWD, £, ZOIHILOEFHEDHLEE L THDLEIEN853%HHY . T
BIFIC B ZIEE B TIRELTT > T D, KILKTREENTE T, FENERINAR L 72
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K37 ZUTRICBT LR L OEERE S A 7 (EHEEE)

it [EEe I | BEeMAI | IR
WEZIT-T | EZTo | BEMEE | WE0H | Hihéb

[AYALA D
H T 5,153 3,451 1,702 1,452 50 200
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ElE 67.0% 33.0% 85.3% 2.9% 11.8%
tH P : National Population and Housing Census 2009
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F38: UA NIRRT A ERMAE

Bk (AR LA A PBRENE ¥R
KA FEG A — Fx3 | 100kg/ H 5 0/ V12,000
N)

71 X—fZEE0 N) 10kg, " H 5 H/#@ 0 (AHEAEERL)

EEiZE (10 N) 6kg, H 3 H/HE 0 (AEMAEER)

Hil#E (6 N) £EH 100kg / H (10 ~12 |5 H /¥ 0 (REMAEERL)
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H)

FHY (2Ia2=7~4 i H 0 (ABEARAZERS)

2IR)
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Bottom fish
Aniwa Island

Bottom fish

Pelagic fish

Bottom fish

Bottom fish
Reef fish, mangru,
shellfish

Tannna Island
Bottom fish

Data SIO. NOAA, L
Im L

age s
Data LDEO-Colum NSF. NOAA

X 18 : UA VI faR D E iy
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NI 1#Qo ) |5SH/H BFREEDOA | R L7 | @FE
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ZuaAE Skg,/ H 5H/#H BFREEDOA | R7E L7 | @FE
vy
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3-3-3 7T =UBIZBT DR EIRN
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. 7=V EOHEOELRNARE X O =V EOEENDO N BITLLT DR 42 KOS 43
DEHTHRH->TVD,

T=URTIE, BRAE WD EER T5%IC Eo TR, BB ELAONS, AR
DOHFTIE, BNED/FLEMORIE, BHDEVRAZ LI DNARENEN 83%L 72 -
TWD, F7o, EEINCRD & WiE BREROT-OICHE L T2 {2 89.7%T
HD,

£ 42 T=U BRI A ME O ERINAJR

aFF [ HENA | B | i | && | BEMSTF | 2o | EUX

ret | Bk LA ORTE AR

T=0 84 63 6 1 7 7
B | 75.0% | 72% 1.2% 8.3% 8.3%

tHPr : National Population and Housing Census 2009
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AFF | B | B | ERE | KTy | BETOFR | lotM | BFEMEEN

BEEA | {3 T4 | EFREW | OYE i D B

T=U 126 3 1 1 2 2 4 113
EA | 2.4% | 0.8% 0.8% 1.6% 1.6% 3.1% 89.7%

HiFT : National Population and Housing Census 2009
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(2) E7RIAZEIEE)

et LuX, 7= BoaiHIC BT D IEEEE & 4 1L, LT OR 42 O#Eh) Th
%

WE 6 MAITRELIToT L EE L TOWDEIED 833%IC EoTWnd, £/, £DIixL
AEDRABZREERBHTOWREL 7> TND (929%), 7272 L, 2009 FXREDOHEFHEEFT
bDHT2, 2017 FOPFER R TIX, BFEHEOEIEITH TR LT\ o,

£42 . T2UEBICRBT LM T L oERE X 4 7 (EEiRE)

R | mEeNAIC | mE6NAIC PR
WEZIT->T | MELXTo | BEMEE | WE0H | Hihéb
AV D
T=0 84 14 70 65 - 5
HE 16.7% 83.3% 92.9% - 7.1%

HiFT : National Population and Housing Census 2009
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Taboo area (Lagoon)
Open from March to June (every year)

Reef fish, shellfish,

lobster (North)

Mullet (Lagoon)

Taboo area of Imatu

Taboo area of Isavai

Poulet, grouper, malin

Taboo area of Ikoukau

Reef fish,
shellfish, lobster

Pelagic fish

X 23 : 7 =0 BOiE DL

(3) EleRZEIE)

J—27vay 7 TOMERVBRIZED ET=2UBICBITREETIE, 74 V—X
o, ¥y oY NPl RV DELEWVSTEARAXTYOTERERDERN, EICHFY
BHMTEE SN TWD, FEOFL L IICoNTiE, 1FEAERRERATHS (GEMH
IZOWTIE, BMTER 13 2202 L),

(4) EEAFEY ORI

LORGEIE, FRERMMAIIT> TV, LvL, 4 278 7T, 2017 4E 2 Aicfith
SNy —F—7 V=¥ —ZIEHA L, ERMAEDREVANT, VA v URRBATHX T EBO
A, ATV VA RT v A== LM T 5 L9 Il o7z, BWANDFEIL,
SPC3FEfi L T\ D7 m =2 b PacFish T G- SN BEZARICIE LT-EETH D,
AV TrA, A<V ONTIE, SHIERBTA T URBTIRIET 200, 4 20O
EHRAICTE 01247 <
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BERET DT DITIIRE R A SHL S WERH D,

BEMIZOWTE, BAMICA L U PLSMNIBRATH D, AL PIFMTR—hE S
VT (ZUFE) ~ikL, kT 2,
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U—7vay 7 TOMERVRAETICELD ., 72U EOEERMNCIX, — &Y —
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3-3-4 T =T BICBIT L KEGRE BOBLR
7 =U BOEFREBIFEIORMIT, LTOER4A 0@ THhDH, T, FEOX T —=
U7 %X 24 2R LT,

F43 1 T U BB A B ARG EE FREE)

Aaghy

ARG ENT=F 7 — U7 (50mx40m) 23 5, T X TOHAIHE
DOENREE L ST\ 5,

AV TrA

VIR 6 BOALEEIC 8D 7 7 — 1% 3~6 ALSMNEIZ 7 —= U 7 &
o TWh, £7-, 20164 XKV, FOEEICY T—= U7
(2.5kmx100m) ZFRSL L7z, ZDF 7 —x U T NET R TORERE
DWENEEIE L 720 TND, ZOXT—2 U TIE, AXT YV IRFE#EE
7'm Y= 7 b (Vanuatu Coastal Adaptation Project (VCAP)) (2 & 5 4%
MEoMT Lo THREI N,

PIHNIT = U BWRICH T —2 U T RH - 7205, BEZRKRT TH 5,
2017 LV A=Y OFHEIZZ 7 —= U7 (500mx50m) A3FEE S 472,
ZOZT =Y THIETT X TORBENEELLR>TND, 7=U N
LA VRIED S 7 —x2 U 7 2R HIZBL - AT 5 Z & 2 /mETL
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62




Taboo area of Imatu (Open) 5 \y
; )
‘ 4] Taboo area (Lagoon)
v 'f ) ) Open from March to June (every year)
Taboo area of Imatu : {4
-y
‘/

Taboo area of Isavai

0 | Isavai
Taboo area of lkoukau X v
Ikoukau

N\ ~
‘5"5 Taboo area of Ikoukau (Open)
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RATER 1. BN OHE

1. SEMN ORI

1) AH

AKI7avxzy hoRAfay A MEHRH LN (=AY Y o N Z o TT 5,
77XV oI, v BlEr =T M F TR T=URBIEZ T =T MN) D 2009
EREO N OO AR 1 1R LT,

N OB RE T o~ MM B, INIZ T 3 E550 mEN H 25—, LlEicix
NOEEND IR 35 Z L8, ERER N5,

HHAR— R ETOHL =7 7 MOANAN 78,723 A& ZOFTliddb @< A DHEnsR
HECTHTERRIRD 3.5%LL LD 3.7% L\ b @, FllONATHDL L o An (15 5%
) b/ EW (33.1%) DXL T, FHFEDOALD (22.5%), FRAD AL (39.46%) 1E.
L2 N ELERTHEW, ZOZ 0D, HEAR—FET~OANOEFREZ > TWD & A

55,

—H T E 727 MONAE, ZOFTidig bR (E 2 AN AR S AEEEED 1.9%
LD HEN L1%ERS>TWD, FWBIOANTHRD E, FHoAD (15 R &bK
T (46.4%) DOIZxLT, BFEOAD (16.5%), FADAD (31.6%) 1%, L2 1 &k~
THDRWn, ZOZEL, MIN~D NAFRMAE Z > TV D ATREMED RV,

K1 3o vy MA MEAD D DM O N DHEE

At HHES | AR | e~ | =T M| 2T =T

TR 12,281km? - - 4,262km? 1,507km? 1,632km?
A 234,023 | 57,195 | 176,828 45,855 78,723 32,540
2B 119,091 | 29,618 | 89,473 23,623 40,550 16,202
2 Btk 114,932 | 27,577 | 87,355 22,232 38,173 16,338
GRS SPNIE- )| RS 2.3 35 1.9 2.4 3.7 1.1
UNEE-3i S 19 11 52 20
L 47373 | 11,606 | 35,767 9,213 15,930 5,853
SR AN 4.8 4.8 4.8 4.8 4.8 55
TR NT (15 73% 90,973 | 18,065 | 72,908 18,376 26,092 15,104
ATt ) (38.9%) | (31.6%) | (41.2%) | (40.1%) (33.1%) (46.4%)
HFHEOANA (15~ 45423 | 13,646 | 31,777 9,058 17,734 5,354
24 %) (19.4%) | (23.9%) | (18.0%) | (19.8%) (22.5%) (16.5%)
FRADANE (25~ 83,821 | 23,380 | 60,441 16,071 31,082 10,270
59 1%) (35.8%) | (40.9%) | (34.2%) | (35.0%) (39.4%) (31.6%)
EZYN2YNEI 13,806 2,104 11,702 2,350 3,814 1,812
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L k) (5.9%) | (3.7%) | (6.6%) (5.1%) (4.8%) (5.6%)

tH P : National Population and Housing Census 2009, Vanuatu National Statistics Office

2) HEH

AT =l hOSA 7y A MERR S DD 2009 FFEREOHE BT HHFat O
BWAF 2R,

BFERIT =7 7, o~ M, ¥ 7 =T MNONEETE, 15 UL EO#EHE 221 T
BWEIGIE, Z7 2T MM 421% L REL, U INIZORSUT T, BbBEEZT
TWRWEIENMEVDIZY =7 7 INTH D, FTMFATRILHMFRIZIONVTHF T =T
TR BENE VI FER E oo T D,

Hidgk = & O R OE NI R BIEE ORI 21T O BEOM BRI D, BT Y —
7 CRAEEZ T DM, KT D2HEEREX—F Y NRIERIEE 21T 5 BROMERE Y,
Rl T, Aok Y B ERSE U NI S,

#2150y M MERN S BN OHE R

BN : %
&t HR T R | o~ | =T M| Z T =T M
6~13 i DOFLFR 85.9 90.8 84.8 86.5 88.5 75.8
2BE+ 85.7 90.8 84.6 86.5 88.3 75.5
2 bt 86.2 90.7 85.2 86.6 88.7 76.1
15 kL o> Mgt 17.2 5.0 21.7 17.2 8.6 42,1
%3
2B Bk 15.4 4.7 19.5 15.8 8.0 37.7
2 btk 19.0 53 23.9 18.6 9.2 46.1
WIHEHE 51.5 38.8 56.2 53.9 45.8 40.6
2B Bk 51.3 37.6 56.7 54.2 44.5 43.0
2 btk 51.6 40.1 55.7 53.7 47.0 38.4
15 ik Lh E o= 84.8 97.7 80.5 84.6 95.0 63.9
2B I 85.7 97.8 81.6 85.1 95.2 66.3
2 Btk 83.9 97.6 79.4 84.0 94.8 61.6

P : National Population and Housing Census 2009, Vanuatu National Statistics Office

o, REINT LITHD/FRE /N - e, R o Flmo A A THl -7z,
1 R B 720 OBFAFmONOIL, 3 OEY ThD,

1 AL H 720 OEEETIE, o~ Mp 154 A FRER BV, —F, 7 =7 MiE
332 N R ERbEL . FUoINOBUEER>TWD, ZORELY, Z7=THT
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TFEROENRRELTEY . WURBRE THATIZT o TV RNLEERZLND,

K3 ATl hoO A vy YA MeEhlin & 2N DR

INFRE | N R | R
T =M TR 57 6 13
B OAND (5~14 5%) 11,690 A
1 FHEH 72 0 ObFEsR O A 154 N/ 548
(15 mEA)
7 M| FRE 47 15 16
B OAND (5~14 5%) 16,011 A
1 KB 72 0 Ot FAE# O A 205 N/
(15 mEAT)
B 7T | A 23 - 6
RO AND (5~147%) 9,636 A
1 FK B 72 0 Ot FAEH O A 332 N8
(15 mEAT)

HFT : Vanuatu National Statistics Office

3) PRt - ik
KTzl hOsA vy bA MERNH DM D 2009 FEEFD F72 KD AFHe1E, £
AR LT, Y277 M, =M, 7= TINDIETIEL 25T D,

K4 Ay A MEMD D DM OEIKRD AT

BEF | T | MR | re | =T M| 2T =T

WEINTZAK~DT 85.2 94.7 82.1 79.3 94.8 63.3
7EA (%) 3
e AN GAYANAY, o 14.8 5.3 17.9 20.7 5.2 36.7

DT 7 AL (%)

tHPT : National Population and Housing Census 2009, Vanuatu National Statistics Office

Fro. HAEINTLITHLFERFE. ~AEE— F A AN —OEIT, RS5O\
D THD,
MO 1 NH8T72 0 ORI OBTIX, o~ MBias47-0 O N &b D72

S B SN TK & T BICARAGE I~ DT 7 & R 21T AR TR ERS R ST,
IHRIAY A —H— b EEN TSRS B 5, HICHESATORUVKE I, N0k, EBHF, Fk
7 &,
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<V ATy =77INTIERBEN LW IRR Lo Te, =7 7T BIIMoPTIEAR

PROZNEEZ DD,
Z & LA Tz,

R, T 1T NG ORI OB ENERN L RENh D,

A= ET~OT 72 ANEL, A ANIFEPE~H1T <
BNIZIZ~AVAE A =R 1 DL, T4 AT =R 2 DL

elZ L, AXTVNTE, AN AE U E =T 4 AR =D A RFRA M3dh
L8, RERCIIHbh T sz,

501y MY A MeEsHD B DM OPRBERER DI

Bl NVARUE— | F gAY —
T 1 7 14
JNE - 32,699 A (EBHIFEEA FBERL)
1 N 472 0 ORI AL - 1,557 N/ Prfdhtix
=77 M 1 2 6
AH - 34,684 N (#FHEBALERS)
1 A\ 3472 0 Pl - 4,335 N/ PRAdhtasz
27 =7 M 1 5 11
NS - 32,540 N (&= AH)
1 N7 0 O a5 - 2,033 A/ PRA&ESE %
tH P : National Population and Housing Census 2009, Vanuatu National Statistics Office
5) EEH
KT x 7 O3A 1y A MERDH 2N D 2009 FRED N 1Y 720 OEEEE O
EEIZ, 6DHEY THD,
KEINDOHIZ R E RZERIT VD, BEDOREERII S =7 7 Mk b %< WICEE
DREEF IV E NI FER L oo TN D,
#o6: Ay MYA MEMDH DN IT DIEEEOHIE
Ji M

BERE - IRESE (%) HE (%) BERE - PRRAE(%) HE (%)
=N 7.81 0.6 7.76 0.73
77 M 8.48 0.53 9.38 0.71
27 =7 M 7.2 0.96 6.82 0.68

tHH P : National Population and Housing Census 2009, Vanuatu National Statistics Office

2. BN DOFTIRPERE L Z DRN
KRTaT =27 bORA vy bA MED D DM D 2009 85O J@ARDLC BT D Kt
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TR T OHEY Th D,

EEOERITIE, EASHZAR L BRETEEOBIIZEHIE L T D, <l
WTIE, BRTBEZEDRL0L L. 7 2T MNCE-> TTAKHBHEDPER ST AAD 4
B> Tn%, —HT, Y=77MIEHAR—-—FETRHLLbHY ., JERHAAD
HARIIBE (T~ T 3 fFLLRIC S Eo T D,

#7340y MA MEGD D BN OJE IR

aR HB D K | o~ | =T M| 27 =T
JER SN A0 42,295 18,016 24,279 7,596 22,091 2,295
2 BB 25,916 10,883 15,033 4,833 13,302 1,450
2 Btk 16,379 7,133 9,246 2,763 8,789 845
H e 57 8 41,877 1,966 39,881 9,788 6,090 8,053
2B 21,942 1,131 20,811 4,979 3,569 4,233
2 Bk 19,935 865 19,070 4,809 2,521 3,820
KEH 4,518 2,798 1,720 791 2,516 825
2 HHME 2,301 1,363 938 415 1,246 445
2 Bk 2,217 1,435 782 376 1,270 380
JeER 4.6 11.9 23 4.1 7.7 6.6
2B HEME 4.1 9.9 2.2 3.8 6.5 6.4
2 Btk 52 14.7 2.4 4.4 9.4 6.8

tHPT : National Population and Housing Census 2009, Vanuatu National Statistics Office

KTaVxl b A 1y NA MERD B 2 D 2009 FRED 1 A4 72 0 OFEHUL
AR I, 8 DEY Th D,
HHAR—RMETZDHL L =7 7B TIE, BIENAZETHD AONRZ N T,
LS 720 OSFEIRAIT R E VY, — 5T, BfanHFLoZ2 7 = 7INTIE, SFEIAD >
= 7 7 MOGFIT BTN EWVWIFERE 2o TS, Fo, | HE Y4720 OFEIA %
RN EES>TWL 2 N, Ir8T 22 ERREETHDL EEZ LIS,

8 /Ay MYA MEID D DI D 1 HE 272 0 OIS O 3

1 {4 72 0 ORI (VE) | 1 RS 72 0 OS85 32 (V)
XX T AR 83,800 76,200
AR TS 97,500 97,300
T 79,500 69,300
VAN EL 94,000 70,700
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PE A 131,800 86,300
57 =T M 53,500 65,100
HPfT: Vanuatu National Statistics Office, Household Income and Expenditure Survey 2010

3. MR DOMIFT AT L

(1) HGMOFIET AT L (=Y T 7 Ui )

NXTYOITEXEL, 6 DOM (FAN, o~ X~ T8 v=T7, #
TxT) \ZHDINTND, Fo, 2014480 MG GMEEICESE, I a=3 YT
(EEREEIBIR) eV T oo (MlkH#HES) BNEIN TN,

AFETA oy b A MERE LTERS>TWDT U<, =770, #7=7
MTIE, RICRT I 2= RV T A ROV T AT AN DL, T )T AT 2D
TR, N & OEAEOR G IR 51 2 HRESCHRR 208 U C, )ik o BRI 21T
FIZETHD, TUT AT IME, BEICL > GREINERES (VT vT
—Rx VTRV EZY—) | FTOREE, ENENOEEDOREE L, MK
Tk a I AT — I RN E—DREEDET > TEAEZRVWTEY, U T
EHEIADZLIZEY, HIRICART e =7 FEBALTH LW, /MR A FoiHRs
FTREIDICE CTHBIEA AR T Z LRI CE 5, £7o, HUIBBIRO—BRE L TR L T
HHIIET, DTV RBLHLIABTHREAZFVYTTLHHIZ LT rY 27 MEH)
DFHGMEIZ DR D,

Ty o=, V2T M, FT7=2TMNOI 2= R T KRR YT

B NERSZAV AP E-3 = =) Ry /Ry ayy %
<M NER=N AL A
ey IN Ay i)

T YT )b
HFN e Ty FTx, H~a, Wb, A 747, b b, dbl
VR, BV, AV, WHea, HY UL

> 7 7 M Sa=NNUT ¢

R—hEZ

VT Hhy v

Ty, 2Ta—)b, T FyT T AT 4T, ¥FRVYIT YH
NVANING/ Ao NI | == i AN Al NV I NIPA M S N IV SN )
A, Tx<l, Uz, TILA

B 7 =T M T UT AL
TRAFah, 7=U, 7VF HE7T vy - Zo) dkmm~vr
2 dbx v, BEouwr T, AU, A, WA T, RU
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https://ja.wikipedia.org/wiki/%E3%83%AB%E3%83%BC%E3%82%AC%E3%83%B3%E3%83%93%E3%83%AB

S N s

TUT AT VIIVOEROFIE LT, T=2UEBOZ T ud, LFOX 2 O X
AT oTWD, HvyT—, VTR LEZ Y =R ETERIINS, =V T hHhT Y
NDOFEFEROEG LD TR VLE Y —Thb, =V 77 LZY—DFIZIETY
THYLYNALA=REY | HIROHOF — 7 DEEOREH PRITN TV 5.

BANZIBNTIE, B30T (FH~L) OREEERTIEL Y I T VARG |
ZOFIHORE ADRF I N—T B b, HOBBERRTECE Ly OB T
(FLAR %ﬂé’iJTﬁ?//ﬂ/X//\%@{tﬁﬁz})iJTﬁ?//ﬂ/\_{K 7 WX
DIEIC LT, U T T EERBER A S TNBIEN, By P i
LT, LRI =T 4V 7ETERZRNTDRENHD 2 L b, Bl bAE
DOWFEECH LR ST B A1 b 5,

i Area Council
Tafea Province .
Councilar

Area Secretary

Vakavanua Area Council of Cheif (10 members)

A village council of chief B Vilage council of chief C village council of chief
Church Fishermen's Women School Health
Committee association committee Committee

K 1:7=UEDHIGT AT I
(2) RGN DIKFEITEL
REFETAfay M A MERE LTERSTWAY M, =277, 27 =7
JNAPEROBE, aI=2=7 4 EKEBEOAEITILLTFOE 10 DEY TH 5,

F10: A1y MY A MERMOKERBOKE A 2 =7 1 BREHK

IN4 RE%% aIa=T 4 EKE
el 4 0
=7 7M 2| (L), 2 (v
VEYE 1 1 (TxAFab)
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MMIEE 2 Y b4 aIa=F 2B T3 EREE

L (%) WA R BREMT ¥R b
A F 1 X—ifa¥E (21| 5-20kg H 3-4 [\, Vt500-2000
71X —,25 N)
FHI0 1-5kg H 3-4 8], Vt100-200
il
AT
T+ 71 X —ifi3E (12 | 20-30kg,” H 4-5 [a],/ 3 # V200, #10 5% Vt90
HX—, 12 \)
ke — VU > 7 |2030kg /H 4-5 [a],/ 8 # V200, £99 5% Vt90, /L
(12 B#Xx—, 12 7 — V200
N)
Fe w7 A h—|10-15kg  H | 4-5 [a] /i # V200, £99 5% Vt90, /L
Y (Kura) | (X —) 7 — Vt200
(HX—12 . 12
N)
FHD (T T 4-5 [a],/ 18
DaI =7
1)
ol
LT
a7 | SRR 100-140kg / H | 4-5 [5] /1 V8,990 ( # V200, K
Q A—1h,8 | (K—=1) Vt1,200, #ABF Vt7,500, £
X—. 14 \) 30-60kg, H (# v 5% VT90)
)
km—1 > 7(2]20-70kg,” H (R | 4-5 [8] /8 B, 80k, V7T —
A—=h, 20X | —1F) (Vt500)
—. 28 A\) 20-30kg, H (#
)
Kw w7 A h—| 10-40kg,/ H (R | 4-5 [A], /i B, 80k, V7T —
vOS MR K| — ) (Vt500)
(Kura) (1 R— |k, | 10-15kg,” H (%
14 71X —_ 18| X—)
N)
4-5 [a],/ 18

FHY (AT
DA ==7
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1)

77X

JE A @4 R | 20kg H Vt11,860( 7K Vt1,200, &t

— bk, 15 1 X—, Vt500, ~2 v kAR koL

50 N\) V600, #iiEE V7,500, N
Fid: Vt1,000, 77 AF v
7 Ny 7 V360, #10 %
Vt700)

fa—U>2 | 40kg/ H FREERT

AT

il

FE9
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AR Y b4 aIa=FT 2 BT R3BEDRIL

By 3 K O | 1S | OB | BRGE & B ZIEE OF| | ik i
MFFEHDO | 0 O UL FHE = Y
o . W | HERmE
04 5| "FF Iskg/H |3 [al/i 10% 90% Vt500-1000 AR
2% ZuaAE |2kg/ H 3-4 [\, | 10% 90% Vt500-800 | 4
H
X v v |15kg/B |34 [/ |[10% | 90% V400, H T
2N
7T A Z | 1kg/H 5 H 10% 90% Vt100,” 5 SGEES
TR
>
P+~ A | 2kg/H 3-4 [\ | 10% 90% V500 / N A | S@AE
£ Ty b
FrL | ¥ ¥ vH |1 FEGke) | HH 50% 50% Vt100-500 AR
A /A
NFF 1 5 7 | 50% 50% Vt100-500 AR
(10kg),” H
T4 7|1 E (ke | ER 50% 50% Vt100-500 A
R x| /A
>
k< b 1 &= (3kg) | fiH 30% 70% Vt50-100 WA
/B
K4 1 & (5kg) | 5 H 30% 70% V500, 3R AR
/B
T |1 = | 5m 50- 0-50% Vte0 kg, | 1B
D (10kg), H 100% V20, {#
o3| Xy oW |1 FEGke) | HH 50% 50% Vt100-500 A
7 2 /H
R F 1 AR 50% 50% Vt100-500 AR
(10kg),” H
TA4 T |1 EQke | BH 50% 50% Vt100-500 AR
F&F -y~ H
>
k< 1 & (kg) | H 30% 70% Vt50-100 AR
/B
K 1 & (5kg) | fiH 30% 70% V500, 3R AR
/B
S aF v |1 B | 5mE 50- 0-50% vte0 kg, | iBAF
D4 (10kg),” H 100% V20,
TIx% | TA T FE (2ke) | BH 30% 70% Vt100 IS
F¥% ¥~ | /H
P4
ZuAE |1 FE (5kg) | fiH 30% 70% Vt500 AR
/' H
v oY |15 (5kg) | fEH 30% 70% V300 i
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/ H

FU AT |10 & | 5 H 20% 80% Vt100 A
b (2kg)H
YA |12y | mA 30% 70% Vt300 WA
£ ~ (10kg)
/' H
YALALE |12~ | @H 30% 70% Vt300 WAE
K (10kg)
kg
F= b 10 @ | #H 20% 80% Vt100 AR
(3kg)H
g1 71 7 1 Ny 7| @A 100% 0% 4~7 H
(15kg),” A
2=F v |6 R 0% 100% GGE
D4 (10kg),/ H
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WMIEER 4 : Y b4 aIa=FT 1 I2BIT3ERNSRA

FE2xtgfa | kot & BRIEEOEIS MBI | SR
Fil
W7 HZ % T (kg) | #ii TORRE
fli%% (kg)
T 4 | 22~ ] 30% 70% 3~4 A V200
% | 1
N B A 100% 0% AE Vt500
V—7f | 0% 100% AR
TS 0% 100% WA V500
7 10% 90% 3~4 A V200
F | 22~ | 50% 50% 1~4 H Vt700 Vt700
%4 =
7 80% 20% 3~7H Vt600 Vt700
7O | 92% 8% 1~10 A Vt600 Vt600
G | 90% 10% AR V600 Vt600
PR, TV | 80% 20% 11~3 H Vt800 Vt800
N A 98% 2% AR V700 V700
B RF 100% 0% AR V900 V900
B o e B 96% 4% A V800
a7 | v AA 99% 1% AR V700 Vt800
2 A ¥E 100% 0% AR V700 Vt700
7 80% 20% 3~7H Vt600 Vt700
7 VO | 92% 8% 1~10 H V600 V600
ZHH = | 90% 10% A V600 V600
PR, TV | 80% 20% 11~3 H V800 Vt800
A 98% 2% e V700 Vt700
Ty 2T 100% 0% e V900 V900
7 5 | AT | 80% 20% 3~4 A Vt300 Vt600
X =
N B A 80% 20% e V400 Vt800
T HA 70% 30% e V400 Vt800
2 A ¥ 70% 30% e V300 Vt600
N A 70% 30% AR V300 V600
7 50% 50% 3~5 H. 7~ | Vt300 Vt600
8 A
2= | 50% 50% e V300 Vt600
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BRI S BV bD 4 aI 2=F 1 I2BIT 3 ERMNRAD 10 ERT & BEEDOEER

DL
F ekt 4| 10 R E B | 10 FRTEBL | 10 /7 & BIEO#ERZE | 10 a1 & BIEDIR
fa il FoREY | fEoRERE | RO B FE COEEOLE
A4 XOEA | OEAL 1k
10 q17 | BIAE 10 4=/ BTE
TA T | F~nF~ | FReL REIHLWVE 2-3 EERY 100-
23 7 #2DT) ) 200m
<B4 | ERR L (RETE LW wam L 300m-
72D T) 2km
V—76 | ! 4-5 W | 4-5 EER 4-10km
fii]
T4 | R L (RETE LWVIE wimL 300m-
# 72 DT) 2km
T B L QRFEITH LWE - 100-
/2 D T) 200m
FTrL | FANK = — — 1 BER | 2-3 BERS 3km 5km
7o
7 YD fh ! — 1 BRfE | 2-3 BRfH 10m 10m
i
bl ha=1 — l 1 WERE | 2-3 HF[E] 50m 50m
N, T — - 1 BERY | 2-3 BERY | SOm 50m
INK — ! 12 W§ |2 EERE 1km 2-6km
]
BT — ! 1.2 | 2 EERY 1km 2-6km
i
o a | v HA — ! 2 WA | 4 HRERY 1km 3km
7 T KA — i) 1 BERE | 7-8 B 1km 3km
XA K — — 1 BR | 1-3 BERE lkm 1-4km
7O i) — 1 FRR | 2-3 FERRY 10m 10m
B
= - ! 1 BRfE | 2-3 BRfE 50m 50m
N, T — — 1 B[ | 2-3 B | SOm 50m
INK — ! 12 W | 2 EERY 1km 2-6km
i
BT — ! 1-2 B |2 ERRY 1km 2-6km
i
TIX | FANAHL < — — 3 KEE | 5 ERR 2km 2km
= 7
N A — — 3 BEFfE | S KRR 300m 300m
TR A — — 3 BER | 5 ORERY 300m | 300m
2 A ¥E — — 3 W | 5 R 300m | 300m
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INA R - 2 B | 4 BERY 200m | 200m
T - — 1 FERY | 3 RERY 100m 100m
=) — — 1 BFfE | 3 B 100m 100m
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RAEE 6: =~ BOFE3I aI 2 =T 4 ITBIFT3ERAE

s (REE) R B e =
~7xT BEIRZE 22 N) 10kgH 4 [=],4 0
FEIV O N) 2kg/ H 118,384 Vt100
U—7 TOHRE(T T | 3kg/ H 28]/ 0
DIAI2=T 1)
HIHE (9 N) 5kg/H 1 [a], 3 0
& 2 N) 5kg/H 3 (8] 0
T4 NFA T (22| 20kg H f# H V1,000
N)
X —ifZE 8 N) 6 kg H 2 [ml,/ 38 Vt1,500
A—REE 3N 100 kg, H 1=, V16,000
re—=Ur27 3 AN) 30kg H 1= V10,000
NTTAT | BRI (28 N) 5kg/ H 2 [a],/38 Vit0
FHD @1 N) 2kg/ H 4 [a],/ Vt50
HE (5 N) 10 kg, H 2 [\l 4 Vt0
B2 N) 1.5kg/ H 28]/ Vt0
A4 NEA BT (28| 10kg/ H 4 [al,/ Vt500
N)
AN— NMAZE @4 N) 0 (E7ZHEL |0 Vt0
“Cl,\fc;jl/\)
fe—U227 (3 AN) 6 kg H 1 [a],/38 V8,000
7 X —ZE (10 N) 12kg/ H 1=, V40,00
U—7ToOHE (=X |4kg H KEVEWE = V1240
2=7 4 28) (FEHLA)
AN | SR (61 N) 8kgH 2 8]/ Vt0
T899 30 AN) 3kg/ H 4 8,8 Vt150
U—7ToHRE (23 |2kg/H 2-3 [B], 18 Vt0
=7 4 2R)
HilHE (7 N) 10kg H 3-4 [8],/ Vt0
B @ N) 4kg,/ H 3-4 =],/ Vt0
A4 REAL BT (61 |20kg H 4-5 8],/ V500
N)
T X —if3E (14 N) 12kg/ H 308,38 Vt1,500
A—hEFE AN 15kg/ H 1[8],/8 Vt10,000
ke—U>27 (5AN) |20kg/ H 1 [A], 3 V15,000
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AR 7 2~ BOFE3IaI =T 4 ITBITEEORR

B SR K O | TS 720 | I HE o 81 | HROE & BRIHE O | ik I HE By
O | OIHER J& HE 1
A4 Hil 72 HFIHE
~7x | ¥ v v Y |80kg M 7 H 0% 100% V300, /3y 7| A
2N
ZuaA% |1.2kg 1a 8 | 0% 100% V300, Ny 7| 1@
R 4kg/ iH 3@ | 2% 98% Vt500/ 5 A
PV = A | 125kg/ M |4 B | 15% 85% V500 / /X A | 4~T7 H
{. > b
YAAE |Skg/ 2B, | 30% 70% Vt1000,/ /XA 7 | 3~9
> b
MY EW |[25kg I | 218 | 40% 60% V200, /8y 7| JEAE
oy
T A T v |25k # 7 H 60% | 40% Vt100,/ # A
B g
>
E—F v | lkg/ 1 [al,/ 100% | 0% vt20,/ 17 | 3~9 A
\\/
SN [ 25ke TR 7 | 0% 100% Vt100 WAE
AAH 4kg/ T 1[m,58 | 80% 20% Vt300 11~1A
N> | TS 3kg 208,38 | 0% 100% 0 AR
AT ZuAE | 1.5kg/ 1[E, 8 | 0% 100% 0 WA
YAAE | 125kg/ @ | 1IELH | 2% 98% Vt400 /N A 7 | 4~T7 A
> b
¥~ A [ 125keg/ 8 | fH 40% 60% V300 /N A A | J@AE
£ > b
% % v W | 45ke 5 H 40% | 60% V60 (1 7 77 |
N 7°)
kY Ew | 25kg Z iz k| 30% 70% Vt100 WAE
=34 )
AA A1 5kg/ Z iz L | 50% 50% Vt500 8~12 A
%
v—J v | 75kg/ iz X | 100% | 0% V0( 1 v 7)), | 3~9 A
D/ % Vt50(%)
SNNAF | 025kg | HEH 0% 100% 0 A
7T AT | 125kg/ @ | EH 40% 60% V200, v —/ L | J#4E
K& ¥
P4
Pl | ZufE | 2kg/H 3mE | 5% 95% Vt300 4~5 Ji
e YAoAlE |25kg/ W |20 [ 40% | 60% V400 SR
¥ ¥ v |3kg @ 15 H 30% 70% Vt60 AR
A
N 5ke,/ i 15 H 50% 50% Vt500 3~8 A

83




P~ A | 5keg/ 2,58 | 50% | 50% Vt300 WA
£

FNYE R | 25kg/ 3mELE [ 50% | 50% Vi20 kS
oy

7L Y | 0.8kg i 1 0% 100% Vt0 AR
v—7F v | 75kg/ M 3| | 50% 50% VR0 (A v 7)), | B

P4 Vt50(F)

AA T 5 kg /i 1R | 70% | 30% Vt500 3~12 A
T4 7| 1kg/# 5 H 50% | 50% Vt50 WA

E R

o

AU A b |1kg/ 20,58 | 50% | 50% V50 3~9 A
N

F~k 1 kg /il 20,58 | 50% | 50% Vt100 3~9 A
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WEES: 2~ BOEEI aI a2 =T 4 IZBITAERIIRA
e & HZIHE
DEL SRk
EENAS S Eeb ) ; 1A RE —
A 5e H %M =l (/| & T ol
% kg) FEAMFE( kg)
—S=x | o224 100% 0% | imee
N N . 70% | 30% | e V200 V{750
N D 50% | 50% | JméE V300 V{750
K 20% | 80% | 10~3 ;i V500 V900
N 100% 0% | e V500 V900
B = 80% | 20% | 11~1J] V300 V300
= 50% | 50% | 4~7 A V100 V300
B % 0% | 100% | @4 . -
2 0% | 100% | im4e . -
EAD 100% 0% | e V300 V750
N H A | TaA 100% 0% | mee V300 V1600
7 CAY 95% 5% | @A V300 V1600
S 50% | 50% | JéE V300 V1600
N A 100% 0% | imee V1500 V1900
S ECE 50% | 50% | méE V300 Vi600
P 25% | 75% | 6~7 A V250 Vi600
s 50% | 50% | 11<12 A V300 Vi600
o H 5% | 95% | e V300 Vi600
= 20% | 80% | 78 A V200 V1500
0 A — 100% 0% | @A V700 V1,000
AN | TEA 100% 0% | @A V300 V1650
N 5% | 95% | imee V200 V1650
713 95% 5% | e V300 Vi650
N A 100% 0% | e V500 V1,000
2 b 50% | 50% | JméE V300 V1650
EAY 70% | 30% | JnéE V300 V1650
Y 5% | 95% | imee - -
i 0% | 100% | 6~7 V380 V1,000
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WATERL9 : =~ BOFABHIZEIT 5 ERHBAD 10 Fh] & TAEDORBEIRILD Higk

ESASOE S

10 4 i
EBED
YA
A DAL,

10 4FHi &
BIE D i
8o E

&

10 4ERi & BIEO#
HERFE Ol

10 FERiT & BAE DI
B ¥ CORBEDLE
it

10 4R | BifE

10 4R | BIE

~ 7T

TEA

T T NE

NFDOfH

INK

N HA

=

A

v ¥

A

LAY

1 R

30 4y

200m | 1km (%
7 —=x
U7 n
T&-
728)

TEA

LAY

<~ HY

N A

JxT 7

T VT NE

INTE

INHA

A

0 AR —

100m 100m

A

TEA

T T NF

7=

N EA

<~ HY

EXY

INK

bE:

—| || || | || ||| | | | | | || || | —| || —| — |«

30 7y

200m 200m
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TAFER 10 : A BT B ERMRA

FlektgfafE | Mot L BEIHEOR] | RER SRtk
/El\
W7 HZIH T e fE (| #i T oMk
kg) filik%  (kg)
N A A 90% 10% AR V500, kg | Vt600-700, kg
2 A JH 90% 10% 1A V500, kg | Vt600-700, kg
A< r | 90% 10% 12 H~3 H Vt400, kg | Vt500, kg
7 F 90% 10% 12 H~3 H V400, kg | Vt500, kg
N 90% 10% A V500, kg | Vt600, kg
B 2R 90% 10% A V500, kg | Vt600, kg
4 R 0% 100% AR - -
T AFEF 90% 10% A V500, kg | Vt600, kg
T T7X 90% 10% A V500, kg | Vt600, kg
AT 90% 10% WA V400, kg | Vt500, kg
H<AHTZ | 90% 10% 6~8 H Vt400, kg | Vt500, kg
7% 90% 10% 12~3 A Vt400, kg | Vt500, kg
PR 90% 10% 4~8 H Vt400, kg | Vt500, kg
YN 90% 10% A V400, kg | Vt500, kg
F=h~<= 90% 10% A V400, kg | Vt500, kg
7Y 90% 10% HAE V300, kg | Vt400, kg
AT 90% 10% AR V300, kg | V400, kg
nu=7Y | 90% 10% A V300, kg | Vt400, kg
A= 50% 50% A Vt100 (10 | V100 (10 1)
D)

Ty ahA 50% 50% AR
= 50% 50% Lk
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WAPER 11 1 U A 2B 3R RAD 10 45T & BAE D IRERILOD Lk

ESASSE 3l 10 FERTEHL | 10 4ERT & | 10 4FRT & BIEOBEZE | 10 401 & BEDLY

£ O g Y | BIEORE | K 021k F CORHEOZE(

A XD | B0 10 4FHi BT 10 4EA( BT
N A A \ \ 4 B 8 MR 5-6 YEHS | 14 MEH
2 A ¥A \ ! 4 R 8 IRFfH 5-6 MEE | 14 MEE
AV A= - - 6 IRFfH 6 IRFfH 5-6 MEE | 14 MEE
Vo - — 6 B 6 B 5-6 WEHE. | 14 ¥gHE
INH - — 4 FFfH 8 IEfH 5-6 MEHE | 14 ¥gHE
3 N ! | 4 8 MEfH 5-6 MEHE. | 14 ¥gHE
A ! — 4 B 8 R 5-6 MEE | 14 MEE
TAFEF ! ! 4 B 8 R 5-6 MEE | 14 MEE
T T7X ! ! 4 IRFfH 8 MEfH] 5-6 MEE | 14 MEE
AT — — 6 B 6 B 5-6 MEHE | 14 ¥gHE
B~ AHTZ — — 6 B 6 B 5-6 MEHE | 14 ¥gHE
h T % - - 6 B 6 B 5-6 MEHE | 14 ¥gHE
PN - - 6 MEfH 6 MEfH 5-6 MEE | 14 MEE
VAT - — 6 HFER 6 HFER 5-6 YEE 14 ¥FH
F=T~ A — — 6 MFfH 6 MFfH 5-6 MEE | 14 MEE
T — — 1-2 BERE | 1-2 B | N—2"— | k72 L
FaA% — — 1-2 BERE | 1-2 B | N—2— | Zfk72 L
ny=27 Y ! ! 4 IKffH 6 IRffH] N—N— | IR L
WAt | ! ! 1-2 B | 8 WEfH] N—N— | TR L
Ty adjiA ! ! 1-2 WEfE | 8 IREfH] N—N— | IR L
= ! ! 1-2 I§fE | 8 HRffH] N—— | TR L

6 1FHE =% 1.8km
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AER 12 : T=UBIZR B ERHE

(ﬁ‘f\“(@ a3 =
=T A N)

s (REX) R BREEBE =)
Aayhy | FA— MNEEG & | 34kgH 3 8],/ Vt1,600
—,9\)
71 X — ¥ (15| 9%kg H i H 0
JZ—,20 N)
EEIRZE(IS N) 23kg,H i H 0
L D580 | 6kg/ H i H 0
(TR_RTH=I 2
=74)
HiE 2 N) 10kg " H 1[5l 0
AV Ty A4 | H#E 30 ALLE) | TkgH 518,11 0
AVTH35) | 10kg/ H 3-4 5], 0
JX— (3 1 X—, | 15-20kg, H 3-4 [B], 18 0
31 N)
EEIZE(10 N) 10-15kg,/ H 2-3 [n] 3 0
JEEf AR — MAZE4 | 50-60kg,” H 2-3 [m] i V16,000, H
A—K,12 N)
ke—1Y 7 (4] 100-150kg” H |2-4 [8],/ i Vt12,000, H
A— K12 N)
ZA e 7 (a7 | 20-30kg H 2-3 [\l (R V200, H
AL —=)(12 N) & D)
Y —7 TOHRLE | 15-20kg H 2-3 [al /08 (R A&
(TR_XToaIa 2L %)
=T 4 A N)
A~ TAMFA S| 6keg/H 5-6 [A1,/ V200 (L)
7 (13 N)
B X — 22 H X | 10kg/ H 5-6 [E1, 38 V220 (Jf B
—,22 N)
A— bk (1 & —|20-30kg H 2 [ml,/ 38 V4,000 (k2 —U
k3 N) 7L EMAREE)
EEWZ L D80 | 3-4kg/ H 5-6 [A],/ i Vt100 (7 H)
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WATER 13 : T=U BITBIT 3 BEDR

PR OME | 1 #2720 | DS Wioe & AZEBEOEIS | itk N R
SEFEDAHT | OINFE & WRae | AN
A | ALY | 8kg,/ H (40 | ] 90% | 10% Vt500 6~7 J1
= &)
V| F¥ o8| SkgH 5[\, 0% 100% s
|7 4v—%|2kg/ H 1 [=], 8 0% 100% WBAE
A=
AYAva 1 7/ 1 8],/ 0% 100% A
Y ALAE | 2kg/ H 1[a],/ i 80% | 20% Vt500 3~4 A
P <A E | 2kg/ H 28],/ 0% 100% AR
N DFE 3kg/ H 1 [=], 8 0% 100% WBAE
o) | 2kg/H e 0% | 100% T
<o 3kg, H £ 1 [[] 0% 100% 12~2 A
TA 7R | 2keg/H 5 H 0% 100% A
Iy Y
A | Fx v | 8kg H 58l 100% A
v EaYivA 15kgH 28,8 100% A
V| 74v—4% | 10kg/ H 1 [5],38 100% AR
7 =
A | ¥v=A% |5kg/ H 18], 100% WA
FLrY | 40-50kg, B | 1A 60% | 40% Vt1,000 4~7 Ji
747K | 1kg/ H 18], 100% AR
& p XY
ozt | Skg/ H 2-3 [\ 100% A
281 % | 2-3kg/ H 100% A
4 | %% v | 10ke A 23 | 0% | 100% - A
< | NFF 3kg/H 18],/ 3 0% 100% - AR
Y| ¥uAE | 5kg/H 1=, 98 0% 100% 4~8 f
Ay | 10-15kg/ H | 58] 80% | 20% Vt1,000 | 6~8 A
INAT b
Vt50 /fiil
aafoy 3488 |6 B | 0% | 100% - T
NrDFE |45 H B [ 34EE | 0% 100% - 11~3 A
< 2 15-20 {# 6 a1,/ 0% 100% - 11~1 4
74 Y—4% | 1-2kg/ H 2 [|],8 0% 100% - KR
=
FyEBma | 10-15(8H | 5[E,1HE 0% 100% - WA
4
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REER14: T=UBDa I 2=7 11281 5 ERHRA

FxtgfarE | ek ARHEBEORIS IR ik
W7 EER(EE B kg) | i T oo R 78 A
(. kg)
Aay | 754 40% 60% A V250, kg | Vt600, kg
7 XK~ n 60% 40% 11~12 H V250, kg | Vt600, kg
B~ AT Z 60% 40% 6~8 H V250, kg | Vt600, kg
AT 60% 40% 6~8 H V250, kg | Vt600, kg
F=h~ = 60% 40% B V250, kg | Vt600, kg
A 80% 20% 11~1H V250, kg | Vt600, kg
N B A 90% 10% A V300, kg | Vt600, kg
X A ¥H 90% 10% 1A V300, kg | Vt600, kg
N 90% 10% B V300, kg | Vt600, kg
R 40% 60% 3~6 A V200, kg | Vt400, kg
F T NE 40% 60% AR V200, kg | -
NE 40% 60% WA V200, kg -
= 0% 100% B Vt150, kg -
B A 40% 60% 3~6 H V1200 kg | Vt400, kg
NEHEH (AT | 40% 60% A V200, kg | Vt400, kg
A7)
ANERE (Fa = | 20% 80% AR Vt150, kg -
L—h)
Ty TR | 0% 100% A V150, kg | Vt400, kg
i
A 60% 40% A Vt150 kg -
ARAHA 0% 100% it Vt150, kg -
~ 1 40% 60% A V250, kg -
RS 0% 100% WA Vt150, kg | Vt400, kg
= 10% 90% A Vt150, kg -
H Tk 80% 20% 4~12 A V250, kg | Vt600, kg
A B 60% 40% WA V200, kg | Vt400, kg
STV 60% 40% WA V200, kg | Vt400, kg
ny=r7Y | 60% 40% 11~12 A V250 kg | Vt600, kg
v < 0% 100% 10~12 A - V600, kg
A 0% 100% AR - B
07 AN — 90% 10% A - Vt1,500, kg
Pk 0% 100% 4~7 H - -
BN A 90% 10% 4~7 A - _
Y I 0% 100% AR - -
= 0% 100% 8~11 A - -
H 0% 100% 4~7 H - -
A9y | KT 20% 80% 3~6 H (7 | V200 kg | Vt600, kg
7 A 7=
N B A 80% 20% A V300, kg | Vt600, kg
B~ AT Z 90% 10% 3~9 H V250 kg | Vt500, kg
XNK~v 7 n 60% 40% 9~1 H V250 kg | Vt500, kg
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A 60% 40% 9~1 A V250, kg | Vt500, kg
NH 70% 30% B V200 kg | Vt500, kg
e 50% 50% 7~2 A Vt100, kg | V200, kg
HTF~ s a 80% 20% 7~2 A V250, kg | Vt600, kg
AV~ u 100% 7~12 H
F=H~ A 50% 50% A V250, kg | Vt500, kg
AT 60% 40% B V250, kg | Vt500, kg
VAT 20% 80% B V250, kg | Vt500, kg
JTIT Tk 100% 3~6 H (Z
J—)

ny=7Y | 30% 70% 1A V250, kg | Vt500, kg
72 A 50% 50% B V250, kg | Vt500, kg
INE 10% 90% WA V1250, kg | Vt500, kg
F U NE 20% 80% 1A V250, kg | Vt500, kg
= 20% 80% WA V250, kg | Vt500, kg
ATF 20% 80% A V250, kg | Vt500, kg
~ 7 1 10% 90% A V250, kg | Vt500, kg
b A 20% 80% A V250, kg | Vt500, kg
SNVY T 4y 100% WA V250, kg | Vt500, kg
T
07 AH— 90% 10% A V500, kg | Vt1,000, kg
R 100% A
= 100% A
Ty adiA 100% A
b = 100% A

A=Y | X 20% 80% WA V200 kg | Vt250, kg
A 60% 40% 5~6 A V300, kg | Vt400, kg
F T NE 70% 30% 4 A V300, kg | Vt450, kg
T KA 80% 20% WA V200, kg | Vt500, kg
N~ AT Z 70% 30% 6~9 H Vt400 kg | Vt700, kg
XK~ 0 50% 50% A V300, kg | Vt700, kg
N B A 50% 50% A V400, kg | V700, kg
INE 70% 30% WA V1200, kg | Vt500, kg
07 AN — 90% 10% WA V500, kg | Vt1,000, kg
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BB 15 0 7 =T BT T 2 ERARAD 10 Fil & BAEDHRBIRVLD Lk

Tt %R | 10 4R | 10 T | 10 a1 & BLEOEFE | 10 481 & BI{ED Y
fofd EBED | & BLTE | KR OZA L F CORBED LA
e A | O I | 10 R BT 10 4FRT | BIfE
AL | & o &
1k
A4 a3y | TxA i) ! 30 4 2 IR 50m 100-200m
Vo) XK= — — 30 4 30 45-1 ¢ | 500m 500m
7 a i
o~ A B — — 30 4y 30 4y-1 I | 500m 500m
A ]
AT - — 30 4y 30 43-1 ¢ | 500m 500m
]
F=h= — — 30 5 30 57-1 [F¢ | 500m 500m
2z fH]
7 % — - 30 4y 30 43-1 ¢ | 500m 500m
Eil
N A ! ! 15 4y 30 4y 1km 1km
X A FH — l 15 57 30 47 200m 200m
INK - — 10 4y 15 45 200m 200m
R ! i 30 4y LL| 15 4y 50m 100-200m
I
VAN — ! 2 4y 2 4y 30m 30m
x
INF - - 10 43 30 4y-1 BF | 30m 30m
Eil
T4 - - 10 43 30 4y-1 B¢ | 10m 10m
]
| ! ! 10 47 30 43-1 | 30m 30m
]
R (A ! ! 10 43 30 43-1 ¢ | 30m 30m
N7 A7) i
INFH(F — — 10 47 30 45-1 B | 10m 10m
g a2 b — ]
)
AV — - 10 43 30 4y 10m 10m
JLIR—F
AT l l 10 45 30 7y 10m 10m
AR AL — — 10 %y 30 45 10m 10m
e
< — — 10 43 40 4y 10m 10m
~NZ ! — 10 73 10 4y 10m 10m
INEHH ! — 10 7> 30 4y 10m 10m
T ¥ - - 30 47 30 4y-1 I | 1km 1km
ft]
A V¥ - - 10 %y 20 4y 30m 30m
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T > ! — 1 R 2 IR 30m 30m

0= — — 30 43 30 73 100m 100m

V%

v 7~ ! — 15 %y 20 43 200m 200m

¥ 3 | — 30 4 2 [ 30m 40m

= S ! l 20 4y 2 I 20m 20m

AR | ! ! 20 4y 1 W5 10m 20m

2T H ! ! 20 4y 1 W5 10m 20m

e

v 7 | l 10 43 15 %y 5m 5m

U= ! l 347 34y 10m 10m

H ! ! 445 4 45 10m 10m

A4 Y% TR ! ! 15 43 1 [R5 20m 100m
7 A N HA — — 1 FRRE 30 4y 500m 500m

< A — — 2 M) 3-4 HEH 200m 200m

vz

FNL = — ! 2 HEfE) 3-4 B[] | 200m 200m

=

YA — ! 2 R 2 IR 200m 200m

INKH - — 1 B 2 M 500m 500m

=y — 2-4 W] | 6 WM 200- 200-400m
400m

H Y x~ — — 2-4 B | 2-4 BERE | 300- 300-500m

7 a 500m

A4~ - — 2-3 WEfE] | 3-4 B[ | 100- 100-200m

o 200m

F =0~ — — 1 B[S 2-3 WEfE | 100- 100-200m

A 200m

AT — — 1 I 23 B | 400- 400-500m
500m

VAN - — 2-3 W[l | 2-3 WEfE | 100- 100-200m
200m

7T 7% i — 12 BERE | 12 BERY | 3-10m 3-10m

o= ! — 2-3 R | 2-3 WEfE | 100- 100-150m

7 150m

T XA \ \ 30 4y 2-3 B§RH | 50-100m | 50-100m

N ! } 1 R 2-3 HEfH | 40-100m | 40-100m

T TN — \ 1 B[S 2-3 IR | 40-100m | 40-100m

.

TA =T — \ 20 4y 3-4 [ | 20-100m | 30-100m

ATF \ — 10 %y 2-3 IERE | 10-100m | 20-100m

<~ Y — \ 5%y 1-4 B[ | 10-100m | 30-100m

EAY ! \ 30 4y 1-6 B[ | 5-90m 10-100m

N \ ! 24y 1-7 BERE | 1-50m 10-150m

A vV

0 A A \ ! 20 4y 2-4 IR | 10-50m | 20-50m
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| 20 4y 3-5 EfE] | 5-10m 10-30m

X o 10 %y 1-7 B[ | 1-50m 2-50m

Ty al 20 4y 1-2 | 1-50m 2-50m

A

fiet = 549 10-30 4> | 1-50m Im-1km
A=Y | T 1.5 WefE] | 3 REf 100- 500m

150m

N 1-2 FEfE | 4 RefH] 50m 200m

T TN 1-2 BRRE | 4 BRE 50m 200m

.

7 XA 1-2 R | 4 R 50m 200m

H o~ A 3 IKffH 45K | B o JE

vz n

X NHK = 3 HF[H] 4-5 R§H] 5 o JE

7 )

N HA 2-3 W] | 6 WREfH] 200m 400-500m

INH 2-3 BEfE | 6 B 200m 400-500m

07 R 3 HEfH] 4-5 FEf | 50m 100-200m
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BATER16 : FAEY A MBI AR—R T4 VHRHERER
R—=2A T A VFABEOERZE|ZOWTIX, AFDO X D ICEAR LT,

1 WESSEY A MBI AEMEORA R
232=F 44 | Evxh 2T Uk CUSAt
(A )

AT A 46 28 24 60
QLR 168 108 91 191
IR D . . , ,
S i ] A 27.4% 26% 26% 31%

A BIDOFHANZER % A ORIZE OMR], FlOFISIZLLTO XL S 12 o T,

2 A RHH OREE ORI, FRoFIE

20~ 29|30 ~ 3940 ~ 49 |50 ~ 59 | 60 % | HE[EZK | Bt
% % % % Lk

vz | Bk 7 6 4 9 3 1 30
23% 20% 13% 30% 10% 4% 100%

1 3 3 2 6 2 0 16

19% 19% 12% 38% 12% 0% 100%

U4y | B 3 4 6 1 2 2 18
17% 22% 33% 6% 11% 11% 100%

1 4 2 4 10

40% 20% 40% 0% 0% 0% 100%

ToUE | Bk 3 2 4 1 2 0 12
25% 17% 33% 8% 17% 0% 100%

Qi 1 5 4 0 1 1 12

8% 42% 34% 0% 8% 8% 100%

MY~ | Bk 10 12 6 5 4 0 37
27% 32% 16% 14% 11% 0% 100%

1 5 11 2 5 0 0 23

22% 48% 8% 22% 0% 0% | 100.0%

oz B 23 24 20 16 11 3 97
24% 25% 21% 16% 11% 3% 100%

etk 13 21 12 11 3 1 61

21% 34% 20% 18% 5% 2% 100%

AT B R A

AEOFHEICEET 5, HEORZEEOMER], FREIILLTO L 512k o7,
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# 3 AR RUE OEEF OMER], FHE

T T~ T ULy TE=UE A
BYE | &t | B | &t | B | 4otk | B | ki
FiITRES 0 0 3 2 2 2 2 1
0% 0% 17% | 20% 18% 17% 5% 4%
NE i 19 10 10 4 4 7 20 18
66% 63% 55% |  40% 33% 58% 54% 78%
HRL 10 5 5 2 4 2 12 3
34% 31% | 28% | 20% 33% 17% 33% 14%
s 0 1 1
0% 6% 0% 0% 0% 0% 0% 4%
LSt 0 0 0 1 1 1
0% 0% 0% 10% 8% 8% 0% 0%
NS 0 0 0 0 0 0 3 0
0% 0% 0% 0% 0% 0% 8% 0%
pEIRAS 0 0 0 1 1 0 0 0
0% 0% 0% 10% 8% 0% 0% 0%
At 29 16 18 10 12 12 37 23
100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%

HAT - B B AR A R

1. AEY A MBI 2 BREE~DOEWR
(1) 22 2= ¢ THEi S TV 5 EIRE EREE OF8E

FAEXRY A MW T TEREEESNITONTWA I EEZMo>TWNEDY] EWVWH'E
M% L7z Z Lo 3 2EE0 &I, LFTO#@y Tho,

T T 100% OFRAHE S TEFEBNEEIN TOI TWAH I L Z2 Mo TS| &
FZE LT, VAT Y, T=UEBIZENTH, B TIERWA, 13 & A EOFEMS T (1T
DTV EREREB 2 F > T\WD ) LEE L, —F, |y MZesnTx, o
TWN5D ] LRIZE LA 59% Lot A R &l L Th 720, il — Ik
TEREBICLD &, WEELFEM LZHERD > B, T/ L4 v I 7 B TIREHCERE
BIREh N SEE STy, 2078, [EIL W] ERIE LIZBIEE RS-z L 7D
N5,

97



100% 100%

90%
80%
70%
60%
50%
40%
30%
20% 8/
10% 4%
0%
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BAEEM SN TWE X 7 — ) TEOEFREHENESE L TND I EMazx b, £, UA
TUNZONT Y 7% DFRAE AN TZE LTS ERIZELTWD, —F5, MY v bk
WTIE, TEEL TS EFEEELTWAEIGIE, filtl s &0, 85% L 725 T
W5, FFDO, TFERSNTWSEREIEEIZH > TWD0] &V EIZEDR 59% Th
STEDIZH LT, LTS EREIELEFENRRENVENIDIEIFEL TS, &

o =

AR FER SN ZIXFEMT2ERRH L L0 BREVDRH D b D LHELEIND,
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85%
80%
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40%
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B 2 128\ C, BIREHIEE 2 BT 5 L A Lok L, TEREE AT 9
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REieolz,
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1. Background of the Survey

From 12% to 14™ March 2015, a Category 5! of tropical cyclone struck Vanuatu. The cyclone,
named Pam, caused serious damage mainly in southern Vanuatu. According to the report, the
number of deaths was 16 people and not many, but more than 160,000 people were suffered, and
the damage of the houses was enormous. The economic value of the damage was presumed about
V48 billion 60 million ($ 494.4 million). Due to this serious damage, a state of emergency
declaration was issued.

According to the interview with a manager of Coastal Fishery Development Division of the
Vanuatu Fisheries Department (herein after referred to as ‘VFD”) at the time of the damage of
Cyclone Pam, even though many areas had difficulties in procurement of food, in a part of the
pilot sites of the Project for Promotion of the Grace of the Sea in the Coastal Village phase II
(hereinafter referred to as “Phase II”’) which was implemented from 2011 to 2014 by Japan
International Cooperation Agency (JICA), taboo areas were temporarily opened only for one to
two months at the view point of food security based on a plan of Community-Based Coastal
Resource Management (hereinafter referred to as “CB-CRM?”). In decisions making process and
dealing with emergencies in this community, contribution of a local person who played a central
role in Phase II was significant. In addition, there was a case that another central person of Phase
II distributed tilapia which was personally cultured as emergency food to the neighborhood. In
this way, it was confirmed that fishery resources and fishery resources management played an
important role in food security when the damage of Cyclone Pam occurred. If such cases had
occurred in other affected areas of Cyclone Pam, it is likely that the fishery resources managed
based on the autonomy of the community will play an important role even in wider areas in a
view point of food security during the event of a natural disaster. To confirm it, this survey was

carried out.

2. Purpose of the Survey

This survey was conducted in the community of two southern provinces (Shefa Province and
Tafea Province), which was severely damaged, to verify the role of fishery resources and the
response of local population during natural disasters period such as Cyclone Pam, and to examine
the utility of community-based resource management activities from the viewpoint of food

security.

! The seriousness of the cyclone is classified by Category 1 to 5, and Category 5 is given when extremely destructive
wind having a maximum wind speed of 280 km/h or more is blowing.



3. Methodology

3-1 Survey site

Remote islands of northern area of Shefa Province (Makira Island, Mataso Island, Tongariki
Island and Buninga Island)

North Efate (Lelepa Island and Mangaririu) and Aneityum Island

Emae Island, Tanna Island (Waisisi), and Aniwa Island

F‘unoﬂ Iy

Tongariki Island

Vanuatu
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Figure 1: Survey sites

3-2 Survey Period
Site survey had been conducted from 10™ to 29® April 2017.

3-3. Survey Method

First of all, a document survey was conducted to grasp the summary of entire damage of the
cyclone and the outline of the emergency support. Next, in order to grasp the outline of
population’s responses and the role played by fishery products in emergency situations, interview
survey was conducted by telephone etc. for remote islands where site visit was difficult. Based
on the results of the interview survey, Site visit survey in areas where regular transportation can
be used was carried out. This survey consisted of an interview and a questionnaire survey as a
collection of additional information for cooperative sites concerning the roles of the fishery

products and response of local population mentioned above. Questionnaire survey was to verify



interview survey result, and it was compared between the Phase 11 sites and other sites to confirm

existence of difference by sites.

Each survey is summarized below.

3-3-1. Document survey

A document survey was carried out to grasp the overall damage caused by Cyclone Pam and the

resource management situation of the target area. The collected reports etc. are as Table 1.

Table 1: Documents referred to the document survey

Management (CB-CRM) Plan for
Aneityum

Title Place of issue Time published
Vanuatu Post-Disaster Needs Prime Minister’s office, March 2015
Assessment Tropical Cyclone Pam Government of Vanuatu
Vanuatu: Severe Tropical Cyclone Pam | UN Office for the Coordination of | March 2015
Situation Report No.2 Humanitarian Affairs (hereinafter

referred to as “OCHA”)

Vanuatu: Severe Tropical Cyclone Pam | OCHA March 2015
Situation Report No.6
Vanuatu: Severe Tropical Cyclone Pam | OCHA March 2015
Situation Report No.9
Vanuatu: Severe Tropical Cyclone Pam | OCHA March 2015
Situation Report No. 12
Tropical cyclone Pam: One-year International Federation of Red | March 2016
progress report Cross and Red Crescent Societies
Tropical Cyclone Pam Lessons Pacific Community June 2015
Learned Workshop Report
Community Based Coastal Resource The Community of Lelema October 2014
Management (CB-CRM) Plan for West
Efate-Lelema Area
Community Based Coastal Resource The Community of Aneityum October 2014

3-3-2. Interview survey by telephone etc.

Interview survey was conducted by telephone or direct visit of VFD office on the situation of the

damage and the response of the local population for Area Secretaries, chairpersons of fishermen’s




association and VFD staff in islands around Shefa Province (Makira Island, Mataso Island,
Tongariki Island, Buninga Island, Matatho Island) where site visit survey was restricted since

there was no regular mean of transportation.

3-3-3. Site Visit

(1) Additional information gathered by interview survey

Survey team visited Emae Island, Lelepa Island, Mangaliliu, Waisisi in Tanna Island, Aniwa
Island and Aneityum Island where there were regular means of transportation, and conducted

interviews with authorized officers and village representatives (such as chiefs).

(2) Questionnaire survey

In addition to “additional information gathered by interview survey”, in order to confirm the
relationship between the socioeconomic situation before and after cyclone damage and the
responses of local population at the time of the disaster, a questionnaire survey (refer to Appendix

1 for the number of samples in each place).

4. Survey Result

4-1. Outline of the damage of Cyclone Pam

Following results were obtained from on the document survey.

4-1-1. Passing route of Cyclone Pam

Passing route of Category 5 of Tropical Cyclone Pam which struck Vanuatu between March 12
and 14, 2015 were as Figure 2. It passed Efate Island where there was capital city of Port Vila,
and went south. It also passed just near Erromango Island and Tanna Island and caused severe

and widespread damage.
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Figure 2: Route of the Cyclone Pam
Source: OCHA

4-1-2. Damage of Cyclone Pam
According to the situation report prepared by OCHA, the overall damage by Cyclone Pam was as

Table 2.

Table 2: Overall damage of Cyclone Pam

Fatalities 16
People in evacuation centres 3,995
People affected by the cyclone 166,000
Islands affected by the cyclone 22

Source: Vanuatu tropical cyclone PAM Situation Report No.12

According to the “Post-Disaster needs Assessment Tropical Cyclone Pam, March 2015, the total
economic value of the effects caused by Tropical Cyclone Pam was estimated to be approximately
VT48.6 billion (US$449.4 million). Out of this, Vt29.3 billion (US$270.9 million) was
attributable to damage, and Vt 19.3 billion (US$178.5 million) was attributable to loss. This was
equivalent to 64.1% of the Gross Domestic Product (GDP) in Vanuatu. Summary of disaster

effects by sector is shown in Table 3.

Table 3: Summary of disaster effects by Sector

Disaster Effects Share of Disaster Lost




(Vt million) Effects (%) personal
income
Damage | Losses Total Private Public Vt Million

Productive Sector 8,526 10,403 18,928 98 2 1,607
Agriculture 1,421 4,641 6,062 93 227
Commerce and 1,196 2,152 3,348 100 0 487
Industry

Tourism 5,908 3,610 9,518 100 0 983
Social Sector 14,339 630 14,969 67 33 -
Housing (Private) 9,452 440 9,893 100 0 -
Health 870 107 977 1 99 -
Education 3,908 79 3,987 0 100 -
Culture 109 3 112 100 0 -
Infrastructure 6,403 2,926 9,329 51 49 -
Transport 3,017 2,137 5,155 43 57 -
Public Buildings 532 12 544 0 100 -
Water 414 284 697 63 37 -
Energy 179 106 285 100 0 -
Communication 2,261 387 2,648 67 33 -
Cross-Cutting Sector 0 5,328 5,328 100 -
Environment 0 5,328 5,328 0 100 -
Grand Total 29,268 19,286 48,554 69 31 1607

Source: Post-Disaster needs Assessment Tropical Cyclone Pam, March 2015
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Photo: Coconut trees collapsed on livestock
breeding facility (Teoma, Efate Island,

Photo: Houses destroyed by strong wind of the
Cyclone (Malalip, Efate Island, Shefa




Shefa Province) Province)

Photo: Poultry farm destroyed by strong wind
Cyclone(Teoma, Efate Island, Shefa of the Cyclone (Teoma, Efate Island,
Province) Shefa Province)

Photos were provided by Mr. William Morris

4-1-3. Supports by international organizations etc.

(1) Emergency food supply

The contents of the first emergency relief supplies sent to the affected provinces were as shown
in Table 4.

Emergency relief supplies were sent to Tanna Province, Shefa Provincee, Malampa Province,
Penama Province and Torba Province. The items sent as emergency supplies were rice, canned
fish and meat, and instant noodles. In the target survey areas in this survey, Tanna Island and
Aneityum Island in Tafea Province and Emae Island, North Efate and Lelepa Island where the
level of the disaster was significant, canned fish was distributed in addition to canned meat.
Distribution amount per capita was about 6 kg of rice, 0.5 kg of canned fish, 0.2 kg of canned
meat and 0.2 kg of instant noodle. Distribution frequency was two or three depending on the
damage situation. From the second time onwards, it was difficult to grasp the distribution amount
accurately. However, according to interview survey through site visits, information was obtained
that emergency relief supplies were distributed once every two to three months. If the amount per
day per capita is calculated from this distribution amount (Calculated as two months), rice was
100g/day, canned fish was 8g/day, canned meat was 3g/day and instant noodles was 3g/day.
Though sufficient amount of carbohydrates such as rice was distributed, it is difficult to ingest the
necessary animal protein from supplied canned fish and meat, and considered that these

emergency relief supply were supplementary position.

Table 4: Contents of emergency relief supplies sent to the provinces damaged by Cyclone Pam



Province/Island | Number Population | Rice Canned fish Canned Meat Instant noodle
of (Household
Household | X
hpusehold Overall | Per Overall | Per Overall | Per Overall Per
size) (Ton) capita | (Ton) capita | (Ton) capita | (Ton) capita
(kg) (kg) (kg) (kg)

Tafea 6,116 33,657 | 193.0 170 | - 8| - 7| -
Province
Tanna Island 5,535 30,443 175.1 5.8 15.0 0.5 7.0 0.2 6.0 0.2
Aneityum 176 986 56| 5.7 05| 05 02| 02 02| 02
Island
Shefa 22378 | 111,944 | 3434 97| - 46| - 38| -
Province
Emae Island 99 495 2.9 59 0.2 0.5 0.1 0.2 0.1 0.2
Tongoa Island 454 2,270 13.1 5.8 1.1 0.5 0.5 0.2 0.5 0.2
Buninga Island 23 134 0.8 6.0 0.1 0.5 0.03 0.2 0.03 0.2
Tongariki 55 415 24| 58 02| 05 01| 02 0.1 0.2
Island
Mataso Island 20 100 0.6 6.0 0.1 0.5 0.03 0.3 0.02 0.2
Makira Island 37 125 0.8 6.4 0.1 0.5 0.03 0.2 0.02 0.2
North Efate 499 2,494 14.4 5.8 1.2 0.5 0.6 0.2 0.5 0.2
Lelepa Island 83 415 2.4 5.8 0.2 0.5 0.1 0.2 0.1 0.2
Malampa 4,098 9,887 | 515 0| - 21| - 18] -
Province
Penama 4,581 22,903 | 207.0 0| - 50| - 50 -
Province
Torba 112 582 3.4 0| - 01| - 01| -
Province

Source: Risk Resilience Unit

(2) Support for fisheries reconstruction and promotion

Following emergency support, procurement of fishery related materials is planned as shown in

Table 5 to support the fisheries reconstruction and promotion. Information on the progress of

equipment procurement was not obtained sufficiently.

Table 5 : Plan of equipment procurement for fisheries reconstruction and promotion

Name of
province

Support
organizations
/Projects

Solar
freezer

FAD
materials

Sm
fishing
boat

Fishing
gear

Water | Fish
proof

bag

processing
equipment

Shell
crafting

Torba
Province

Department of
Foreign Affair
and Trade in
Australia
(DFAT)

Vanuatu
Coastal
Adaptation

equipment




Project
(VCAP)
Sanma DFAT 2 2 2
Province | VCAP 4 4
Penama | DFAT 1 1 1
Province | VCAP 11 2
Malampa | DFAT 3 3 3
Province | VCAP 7 5 1 1 7 3
Shefa DFAT 6 7 7
Province | SPC/ German
Reconstruction
Finance 6 19 70 5 28 3 6
Corporation
(KfW)
UNDP 14 7
VCAP 5 2 5 5
Tafea DFAT 6 6 6
Province | SPC/KfW 8 7 35 9 28 3
VCAP 16 16 2 16
Total 96 52 158 25 58 39 9
Source: VFD

In addition, after the emergency assistance, construction of tilapia aquaculture pond is planned to

support the fisheries reconstruction and promotion. Table 6 below shows the contents of the plan

and progress. This activity was planned with reference to the case which tilapia that had been

cultured became emergency food source after disaster of Cyclone Pam at east coast of Efate Island,

Malalip of Efate Island, which will be described later.

Table 6: Plan of construction of aquaculture pond for fisheries reconstruction and promotion

Name of | Support Organizations | Number of aquaculture Situation of progress by August

Provinces ponds planned 2017

Torba Kfw 1 Plan has been completed and

Province construction is pending

Sanma Kfw 2 Plan has been completed and

Province construction is pending

Penama Kfw 2 Plan has been completed and

Province construction is pending

Malampa | KfW 2 Plan was completed and

Province construction is pending

Shefa Kfw 14 Five ponds have been completed.

Province Plan of nine ponds was completed
and construction is pending




Tafea Kfw 6 Three ponds have been completed.
Province Three ponds are under
construction
Australian Center for 2 Under construction
International
Agricultural Research
(ACIAR)
29
Source: VFD

Box1 Construction of aquaculture pond (Tanna Island)

After the disaster of Cyclone Pam, VFD urged donors to spread tilapia aquaculture in order to
ensure food security and emergency food at the time of the disaster by referring to the case of
Maralip, east coast of Efate Island described later. As a result, under the management of SPC,
financial support from the German Reconstruction Finance Corporation (KfW) was provided and
aquaculture ponds have been constructed in each island. This case is a tilapia aquaculture promotion
activity which is carried out in the village especially away from shoreline in Tanna Island.
Immediately after the disaster of Cyclone Pam, the local population of the community away from
the shoreline where the food was scarce, began to conduct coastal fishery, and an increase in fishing

pressure was observed. Tilapia aquaculture is considered meaningful to prevent such events.

“Eastonag

 TARGETING FOOD SECURITY
'AND PROVIDING PROTEIN IN
' COMMUNITIES

Photo: Aquaculture pond which was under construction in Imaio, Tanna Island

4-2. Outline of the damage situation and correspondence of coastal population in remote islands

adjacent to northern area of Efate Island

An interview survey result by telephone etc. is described below.

4-2-1. Makira Island/Matatho Island
(1) Damage situation in Makira Island / Mataso Island

10




In Makira Island and Mataso Island, although a number was not grasped, many canoes were
damaged and these were impossible to use. In addition, although one boat was completely
destroyed and it was unusable, the other boats were with minor damage, and it could be repaired
and have used again. There was no fisheries related facility before the damage of Cyclone Pam,
but after the damage, Fish Aggregating Device (FAD) and solar freezers were provided.

In the coastal area, the sand which was carried by fierce waves covered the reefs and many corals
died. There was no direct damage to fishery resources by it. In addition, sand erosion occurred,

the shape of the sandy beach changed. Coastal trees withered due to this.

For agricultural crops, the ground part of the crop planted in the gardens was broken, and people
had survived by eating cassava, taro that were slightly left over and fallen bananas until
emergency relief supply arrived. For cassava, it took six to seven months to recover to the original
state and three to four months for sweet potato. In addition, before the damage of Cyclone Pam,
people grew kava, but the kava was destroyed by the strong wind of the cyclone, and it is

impossible to plant kava even in 2017.

(2) Reaction to the damage of Cyclone Pam

It took about a month and a half until emergency food arrived from the disaster of Cyclone Pam.
Some support was directly transported by the National Disaster Management Office but it was
distributed by the Village Disaster Committee later. Distribution amount was decided according
to number of household size. While waiting for reply and support from the government, people
asked for support from other islands.

People preserved bananas that were dropped and root crops in a preservation method that has
been known long time ago so that they can be eaten later. In addition, in Mataso Island, there is
particular leafy vegetables (melenaror), and it was recovered in two weeks and became the main
food.

After the damage of Cyclone Pam, a few remaining chickens, goats, and pigs were also used as
animal protein source, but at the time of the disaster, all the community people especially ingested
animal protein only from fishery products. Specifically, one week after the disaster of the cyclone,
the taboo area was opened, so that the local population caught and used ruby snapper, unicorn
fish, parrotfish, soldier fish etc. inside the taboo area, and inside and outside the reef. In addition,
before the disaster of the cyclone, only small fish could be caught and it took a long time to catch.
However, the local population who fished off the coast of the reef caught a large number of large

fish in a short time. This phenomenon was not seen before the disaster.
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In Makira Island/Mataso Island, reef resources were recognized as very important from long time
ago, and there is no particular change in people’s views on the importance of reef resources before

and after the cyclone’s disaster. However, as of October 2017, the taboo area remains open.

4-2-2. Tongariki Island/Buninga Island

(1) Damage situation in Tongariki / Buninga Island

According to interviews with area secretaries of Bonginga Island and Tongarika Island and
interviews with heads of fishermen’s association in Tongariki Island, most of canoes which were
approximately 20 before the damage of Cyclone Pam were damaged, spilled or completely
damaged. For those with minimal damage, they were repaired and are now available for use in
2017. In addition, since the two aluminum boats have been moved to a safe place before the
damage of the cyclone, it is in a condition to be able to use as of 2017. As a fishery related facility,
the solar freezer and its buildings that were provided by the French embassy before the cyclone
were damaged by the cyclone and became unusable. Further, seagrass and algae were flowed out
by the waves, many of the shellfish that were in the rocky area have been washed away by intense
waves, and coastal resources are still recovering.

Cyclone Pam damaged all gardens such as Taro, Banana, Yam, Orange, which were major crops.
Local population survived by eating crops such as falling bananas and root crops. Cultivation of
some root crops such as Taro and Yam was recovered about three months after the damage of
Cyclone Pam, but due to further damage caused by the damage of El Nifio, it took half a year to
completely recover to the original state. However, even as of June 2017, the condition that sweet

potatoes, bananas, oranges and kava have not been able to harvest.

(2) Reaction to the damage of Cyclone Pam

It took two to three weeks until people received the first support since the communication network
was discontinued. Support was distributed through the Village Disaster Committee. Distribution
amount was decided according to the number of household size. In the initial support, water, rice
was supported and nurses were dispatched.

Livestock such as cows, pigs, goats, etc. died since there was no feed, and chickens that remained
a little and the crab, the cram shell captured in the reef at the time of the ebb tide became sources
of animal protein at the time of the disaster. However, proportion of fish was higher for animal
protein source. Before the disaster of Cyclone Pam, most local population fished by canoes, but
as the canoes were damaged, they cannot go fishing by canoes, and the fishing grounds became

limited at accessible areas from the coast and rocky places for diving fishing. Therefore, target
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fish species are also limited to reef fish, and the catch amount declined immediately after the
disaster of Cyclone Pam.

Although the taboo area existed, it was opened before the damage of Cyclone Pam, and the
opening as of 2017 is continued.

Community people feel that fishery resources are more important in emergencies. That is because
people have to provide feed for poultry farming, but people only catch and eat for fishery product.

Therefore local population are still unchanged and go for fishing every day.

4-2-3. Maralip, east coast of Efate Island

In Maralip, emergency food supply was distributed one month later. Meanwhile, people secured
food by eating fallen agricultural products and fish caught in the sea. However, a VFD staff
member who have lived in the area decided that it was impossible to supply enough food with the
sea fish, and tilapia that had been cultured in an aquaculture pond managed by his family was
distributed to about 200 people as free of charge during the disaster of Cyclone Pam. This became
part of the community’s emergency food. This distribution was continued for two months. As rain
had not fell mostly after the damage of Cyclone Pam, and the source of water to the aquaculture

pond withered. The pond was dried up in two months and the tilapia supply ended at that time.
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Photo: Tilapia which was cultured in aquaculture pond in Maralip
4-3. Damage situation of southernmost islands of Efate Island and details of local population’s
response
Based on the information obtained in the northern remote island of Efate Island, survey team
visited sites that were easy to visit as an additional information gathering survey, and conducted

an interview survey.
4-3-1. Emae Island (Marae, Tongamea and Sangava)
(1) Damage situation in Emae Island

The damage situation surveyed in the three major villages in Emae Island was as Table 7.

Table 7: Damage status in Emae Island

Damage of Marae 59 houses out of 65 were damaged.
house Tongamea | 37 houses out of 42 were damaged.
Sangava 95% of the houses were damaged and only four houses were
safe.
Damage of Marae All six boats were damaged.
boats and Tongamea | There was no damage for boats. However, four canoes out of
canoes 10 were damaged.
Sangava One boat out of four was damaged.
Damage of Marae Leaves and stems of crops temporarily were broken in all the
garden gardens and were devastatingly damaged. However, cultivation
was started for cassava (six to seven months before harvest) and
sweet potato (three months until harvest) again after disaster of
the cyclone. However, concerning coconut tree and kava, it is no
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longer possible to cultivate at the time of survey which was after

two years of the disaster.

Tongamea | Temporarily all leaves and stems of crops in all gardens were
broken and were devastated. As of 2017, the field crops are

returning to their original state.

Sangava Temporarily all leaves and stems of crops in all gardens were
broken and were devastated. It has been on the way of

reconstruction. Since this area is most populated area in Emae

Island, it has not reached full self-sufficiency.

(3) Reaction to the damage of Cyclone Pam

In Marae, the fishery products were originally an important source of food and source of
income. However, since most of the crops were damaged after the cyclone and fishing gears such
as spear guns were included as emergency relief supplies, local population relied on fisheries as
a food source and a cash income source more than before. Since it took time to recover agriculture,
people relied on fishery products more than ever, and the fishing pressure to the foreshore
increased as a food source and cash income source. Marae’s chief concerned about the reduce of
fishery resources due to these effects and proposed Village Council to establish a taboo area and
it was decided to establish a taboo area (2 km x 500 m) at Marae’s foreshore from 3™ September
2015 which was six months after the cyclone damage. About the taboo area, it has been protected
as of April 2017. Within this taboo area, catch is prohibited for all fish, shellfish, and crustaceans.

In Tongamea, most of the crops were damaged. Therefore, the Chief of the Tongamea decided
on 15" May 2015 that the taboo area will be opened for three months before crops can be
harvested again. The taboo area was closed on schedule in September 2015 when it was confirmed
that the crops could be harvested and there was no problem with the food situation. It has been
kept closed as of April 2017. However, according to an interview with the female group, there
was an information that the taboo area was at the edge of the village and the foreshore in the
center of the village was an accessible area. Therefore, they did not use much there when the
taboo area was opened.

In Sangava, most of the crops were damaged. Until one month later that the emergency supplies
had arrived, local population staved off by emergency supplies from the relatives of Port Vila and
fishery products. There was a proposal for opening the taboo area from the local population, and
it was decided by the Village Council to open the taboo area after one week of the cyclone damage.
Sangava is most populated area in Emae Island. Restoration of the crop cultivation has been

delayed and the supply cannot catch up with demand. Therefore, the taboo area remains open as
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of April 2017. However, they are considering to close the taboo area again in the near future.
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o

A F § Tongamea
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Tabeo area of Tongamea

Taboo area of Sangava

Figure 3: Taboo areas in Emae Island in 2015
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Figure 4: Taboo areas in Emae Island at the time of the survey in April 2017

4-3-2. Lelepa Island and Mangaliliu (Phase II sites)

(1) Damage situation in Lelepa Island and Mangaliliu

Damage situation of Lelepa Island and Mangaliliu was as Table 8. In Lelepa Island and Mangaliliu,
damage of houses and fishing hears by Cyclone Pam was relatively minor. However, in
Mangaliliu, their gardens had severe damages.

According to interviews with an authorized officer (former community counterpart of the Project
for Promotion of Grace of the Sea in the Coastal Village phase II), he mentioned that as a reason
which Lelepa and Mangaliliu only had relatively minor damage, they were predicted the coming
of cyclone in a traditional way of checking movement of stars with overlapping certain branch of

trees, and some measures were taken against the cyclone, such as fixing the roof.
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Table 8: Damage status in Lelepa Island and Mangaliliu

Damage of | Lelepa Roofs of two houses were broken.

house Mangaliliu 0

Damage of | Lelepa 0

boats and | Mangaliliu Five to six canoes were damaged since it took long time to

canoes fix roof and there was not time to move them. The sailing
canoe which was provided in Phase II was also damaged.

Damage of | Lelepa Originally, there were few gardens on the island, and there

garden was few damage.

Mangaliliu All leaves and stems of crops such as cassava and yam were
broken. As of 2017, these crops are recovered to the
original state, but it has been difficult to cultivate yam due
to salt damage.

(2) Reaction to the damage of Cyclone Pam

According to interviews with the authorized officer in Lelepa Island, Mangaliliu could access
to Port Vila by land route and there was no shortage of supplies.

However, in Lelepa Island, there was shortage of the water and the food. Since the emergency
supplies were distributed based on the result of the investigation of the damage situation of the
cyclone, a survey of the damage situation was conducted and it took one to two weeks to arrive
the emergency supplies based on that report. Until the emergency supplies arrived, some supplies
arrived from persons who was born in the Lelepa Island, and lived and had income in Port Vila,
and also from the World Heritage Committee, etc. Though Lelepa Island usually had a serious
problem of drinking water and it was extremely difficult in the disaster period of cyclone damage.
Water was transported many times from the mainland. In addition, it was difficult to obtain
cassava, sweet potato and island cabbage, which were usual staple foods, since gardens® owned
in Mangaliliu side was damaged.

After one week of the disaster, although emergency relief supplies started to arrive, it was
mainly rice and canned foods. Lelepa’s authorized officer was concerned about residents’ lack of
nutrition since they cannot eat cassava, sweet potatoes, island cabbage, etc. as usual. He consulted
with members of the MPA committee in Mangaliliu to open the taboo area temporally and made

recommendations to the Chiefs. This proposal was resolved at Lelema’s Chief Council and a

2 Since there is little suitable land for gardens on Lelepa Island, many residents have gardens on Mangaliliu.
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temporary opening of the taboo area was approved. The use of the taboo area was permitted for
fishery products excluding trochus and green snail which was prohibited to catch in the Fisheries
Act. However, all catch including fish was prohibited in the taboo area at Hat Island which was
symbol of the World Heritage. In addition, sales were banned for everything caught in the taboo
area. Although it was temporary, it has been said that the opening period has been recognized not
only by the provision of protein sources among local population, but it was also recognized to
contribute greatly from the viewpoint of mental rest as food can be secured whenever necessary
(For this, see 4-5-2. Role and awareness of local population on fisheries resources management
when the natural disasters occur)

About one month after opening up the taboo area as above, the authorized officer who
confirmed that the local population’ lives had returned to their original recommended to close the
taboo area again. Since it was approved, the taboo area was closed again. In this way, the reason
why the authorized officer could play a central role in resource management that consciousness
of ownership was very high on the plan that he had an experience to lead planning of CB-CRM
plan through participatory approach in Phase I and Phase II of the Project, and the trust from the
local population was also increased.

In addition, according to an interview survey conducted to the authorized officer, after disaster
of Cyclone Pam, a large group of skipjack which was not seen before disaster of Cyclone Pam
was seen around FAD which was deployed by the Phase II of the Project. Approximately 20
fishermen fished around FAD, caught 10 to 30 /times each time, and sold the most of them and
allocated some for food. Even in normal times before the damage of Cyclone Pam, there was a
time to catch about 40 in one operation, but it was rare as one to two times per month. This was a
precious source of income right after the disaster. The group of skipjack was seen around the FAD

for about a month thereafter, but it gradually declined and now it cannot be seen.
4-3-3. Waisisi, Tanna Island
(1) Damage situation in Waisisi

Damage situation of Waisisi was as following Table 9.

Table 9: Damage situation in Waisisi

Damage of house All houses were collapsed

Damage of boats and | Eleven out of the 15 FRP boats and 60 out of 100 canoe

canoes were damaged.

Damage of garden In all the gardens, there were damage such as breaking of
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leaves and stems of the crop. Regarding crops in the field, it

has been recovered to its original state as of the year 2017.

(2) Reaction to the damage of Cyclone Pam

Cyclone Pam caused serious damage to the crops in Waisisi. People ate things that were not
damaged such as cassava and banana in the inland gardens, mushrooms, fish etc, until when
emergency supplies arrived after two weeks. Originally, the fishery in the taboo area was not
restricted and only spear gun fishing was banned. Therefore, the taboo area was not opened in
Waisisi community even when there were damages after the Cyclone Pam. In addition, there was
no request for opening of taboo area by local population since most of the surroundings area in

Waisisi were open access.

4-3-4. Aniwa Island (Ikoukau, Isavai and Imatu)
(1) Damage of Aniwa Island

Damages by Cyclone Pam in Aniwa Island are as following Table 10. Regarding the gardens,
there were major damage in all the villages. With regard to the damage of houses and boats, Isavai
which had prepared in advance through the awareness raising of NGO did not suffer serious

damage, but there were major damage in Ikoukau and Imatu.

Table 10: Damage status in Aniwa Island

Damage of Ikoukau About 80% of houses were damaged.

house Isavai Before being affected by Cyclone Pam, a NGO, Care
International had been aware of cyclone countermeasures. As a
result, there was almost no damage to the houses, and only the
classrooms of the schools were destroyed (the classroom was

restored with the support of Japan).

Imatu Four of the 22 houses collapsed.
Damage of Ikoukau Twenty out of the 35 canoes were damaged.
boats and Isavai There was no damage to the boats, but two outboard motors
canoes were damaged.

Imatu Regarding canoes, 20 vessels out of 42 were damaged.
Damage of Ikoukau In all the gardens, there were damage such as breaking of leaves
garden and stems of the crops. Regarding crops in the garden, it has

returned to its original state as of the year 2017. However, many

orange trees, which are special products, broke down, and it is
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not completely recovered yet in 2017.

Isavai In about 95% of the gardens, there were damage such as
breaking of leaves and stems of the crops. Regarding crops in
the garden, it has returned to its original state as of the year 2017.
However, many orange trees, which are special products, broke
down, and it is not completely recovered yet in 2017. The
gardens also met drought damage and the restoration was further

delayed.

Imatu About 100% of the gardens, there were damage such as breaking
of leaves and stems of the crops. Regarding crops in the garden,
it has returned to its original state as of the year 2017. However,

many orange trees, which are special products, broke down, and

it is not completely recovered yet in 2017.

(2) Reaction to the damage of Cyclone Pam

In the three communities at Aniwa Island, foods such as cassava, bananas left in the gardens,
coconuts fallen, fish and the like were eaten until an emergency supplies arrived. The emergency
supplies (rice, canned food, toothpaste, soap, towels, clothes, water, etc.) were delivered by NGO
Care International in about a week (about 3 week supplies at a time). Support had been continued
for several months.

As shown in the Figure 5, there was a small taboo area in Ikoukau and the taboo area in the
lagoon. When Cyclone Pam passed in March 2015, it was in the timing of usual opening of the
taboo area inside the lagoon. Therefore the taboo area was opened but there was no opening of
taboo area for the purpose of food procurement in the emergency period. In the lagoon, fish such
as mullet and emperor were caught, and it became a protein source of local population in the
Aniwa Island.

Following the disaster of Cyclone Pam, a new taboo areas were established in Isavai and Imatu
as Table 11 and Figure 6 below through awareness raising by other donor’s projects and through

initiatives of the chief who concerned about resource reduction.

Table 11: Outline of new taboo areas after Cyclone Pam

Isavai Since 2016, taboo area (2.5 km % 100 m) was establish in the eastern part
of the island. Within this taboo area, catch of all fish is banned. This taboo
area was established as a result of support by the Vanuatu Coastal
Adaptation Project (VCAP) conducted by SPC.
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Imatu

Taboo area (500 m x 50 m) was established in front of Imatu from 2017.
All fish catch is prohibited in this taboo area. Currently there is an open

taboo area, but chef is considering opening and closing two taboo areas

alternately.

Taboo area of Imatu (Open)

Taboo area (Lagoon)
Open from March to June (every year)

.
Taboo area of lkoukau - B
Ikoukau

Taboo area of Ikoukau [Open)

Figure 5: Taboo areas in Aniwa Island before disaster of Cyclone Pam

Taboo area of Imatu (Open)
Taboo area of Imatu

Taboo area (Lagoon)
Open from March to June (every year)

Taboo area ofisavai

Taboo area of Ikoukou A 4
§ Ikoukou

Taboo area of tkoukou (Cpen)

Figure 6: Taboo areas in Aniwa Island as of April 2017

4-3-5. Aneityum (Phase II site)
(1) Damage situation in Aneityum Island
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The damage situation of Aneityum Island was as following Table 12. In Aneityum Island, all
the souvenir shops of Mystery Island where is remote island and also tourism island and there is
an airport collapsed, but damage on the main island side was relatively minor. However, the leaves
and stems of crops in the field were almost damaged.

As the reason which the damage was relatively minor in Aneityum Island, Cyclone Disaster
Committee (CDC) (which have coordinated with government agencies) had been provided the
information of the cyclone a week before. Two hours before the arrival of the cyclone, local
population evacuated to the evacuation center from the flood zone and the coastal area if necessary.

There were some houses which have cyclone shelters.

Table 12: Damage status in Aneityum Island

Damage of | Three houses out of 400 houses were completely destroyed. Repair of

house the roofs etc. were carried out by every community member.

Community members helped each other and boats and canoes were moved
Damage of _

to a safe place before the cyclone arrived. Therefore, there was not severe
boats and . _ )

damage. Repair of the canoes was also carried out by community
canoes

members.

Damage of | Analcohat (Southern part of Aneityum Island): Nearly 80% of cassava,
garden taro and others were damaged.

Port Patrick (Northern part of Aneityum Island): The damage was
significant due to the influence of waves and wind, but details are

unknown.

(2) Reaction to the damage of Cyclone Pam

It took a month to receive an emergency relief supplies. In the emergency relief supplies, rice,
noodles, canned food and water were mainly supplied and CDC distributed them to the whole
island. However, with prior guidance by CDC, many households kept water in clean containers,
and there were also water supply facilities. Therefore, emergency supply of water was not so
necessary. In addition, there was no starvation condition. As the reasons that there was no
difficulties on the food situation, it was mentioned by Area Secretary that all community members
always prepared bananas and bread fruits as preserved foods at any time. As for the preservation
method, holes were dug in the ground, and bananas and bread fruits were wrapped by banana
leaves and the holes were filled up. The wrapping leaves were replaced every six months, and it
can usually preserve for two-three years. This preserved foods were eaten with coconut milk etc.

In addition, as community members prepared in advance for the cyclone based on the
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information from CDC etc., cassava) taro and banana were sufficiently prepared. Manioc, banana
and taro can preserve for three days, three weeks and about one month respectively. Sweet potato
did not suffer severe damage and it survived even when the cyclone came. Sweet potato became
possible to harvest again after two months. Three months later, cassava became able to cultivate
after three months and taro and banana started to harvest in the original status after one year.
Community members utilized fishery products since taboo areas were opened. After the
cyclone, Zone 5 where was around the Mystery Islands was not opened, but some taboo areas
where the land owners admitted were opened. However, there was regulation of the fishing
methods (available fishing gear, time zone). Only certain fish and shellfish (See Appendix 3 5.
Resource management activities in Aneityum before disaster) were targets of catch, and green
snail and trochus were banned. During the opening, it was always decided available fishing
methods etc. with the advice of the Marine Protected Area (MPA) Committee. Opening of the
taboo areas ended in one month in some places and all taboo areas were closed again in seven
weeks. After first emergency supply arrived, they were arrived after 3 months and 6 month. Finally,
emergency supplies were arrived three times in total. The end of the emergency supplies were

judged as a result of the assessment.

4-4. Summary on the damage situation by Cyclone Pam and reaction of local population at the
survey sites
Table 13 summarizes the damage situation and the reaction to Cyclone Pam obtained from the

survey results by phone, etc. and interview in site survey.

Table 13: Summary on the damage situation by Cyclone Pam and reaction of local population at

the survey sites

Scale of Reaction atthe | Role of fishery Situation of crops and Other notable points
damage time of disaster resources livestock
Makira Island/ | Devastating | Request for Important animal | Breaking of all leaves A phenomenon which
Mataso Island | damage support to other protein source and stems of the crops | catching number of
islands, catch of and income on the ground and large fish in a short
fishery products source that can be | taking a few months to | hours was seen
used immediately | recover, all the immediately after the
in case of livestock died disaster
emergency
Tongariki Devastating | Ingestion of Important animal | Breaking of all leaves Immediately after the
Island/Buninga | damage agricultural crops | protein source and stems of the crops disaster, the fish catch
Island remaining in the that can be used on the ground and was more than before
gardens and immediately in taking a few months to | the cyclone
fishery products case of recover, all the
emergency livestock died without
feed
Maralip, Efate | Devastating Important animal Distributed Tilapia
Island damage protein source which was privately
that can be used cultured to local
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immediately in
case of
emergency

population free of
charge

products,
preserved foods,
partial opening of
the taboo areas

recover

Emae Island Devastating | Ingesting Important food Breaking of all leaves One taboo area was
damage agricultural crops | sources, income and stems of the crops | closed after three
remaining in the sources that can on the ground and months and another is
gardens and be used taking a few months to | still open.
fishery products, | immediately in recover, some crops Establishment of a new
opening of the case of such as kava were not taboo area in Marae
taboo area in two | emergency able to recover, most of
communities livestock died
Lelepa Island Damage is Ingesting Important animal | Breaking of all leaves Closure of the taboo
and Mangaliliu | minor due to | agricultural crops | protein source and stems of the crops area
advance remaining in the that can be used on the ground and A large group of
preparation | gardens and immediately in taking a few months to | skipjack that was not
fishery products, | case of recover in Mangaliliu seen around FAD
opening of a part | emergency side before disaster of
of the taboo areas Cyclone Pam
contributed as
emergency food
Waisisi, Tanna | Devastating | Ingestion of Important food Breaking of all leaves Nothing particularly
Island damage agricultural crops | sources available | and stems of the crops
remaining in the immediately in on the ground and
gardens and case of taking a few months to
fishery products emergency recover,
Aniwa Island Devastating | Ingestion of Valuable animal Breaking of all leaves Establish a new taboo
damage in agricultural crops | protein source and stems of the crops area in two
two remaining in the on the ground and communities
communities | gardens and taking a few months to
fishery products recover, and the
oranges were damaged
and production was
decreased
Aneityum Damage is Ingestion of Supplementary Breaking of all leaves Closure of taboo area
island minor due to | agricultural crops | food source and stems of the crops
advance remaining in the on the ground and
preparation | gardens, fishery taking a few months to

Based on these results, the matters considered to have been effective for food security at the

time of disaster are summarized below.

4-5. Role of fisheries resources and the management at the time of a natural disaster and awareness

of local population

4-5-1. Importance of fisheries resources on food security and awareness of local population

Each items considered effective for food security at the time of the disaster mentioned above

was verified by questionnaire survey. Each item will be described in detail below.

® Fisheries products became one of emergency food sources at the time of disaster of the

24




cyclone

According to the additional information collecting survey carried out in the surveyed
households of Lelepa Island and Mangaliliu, the results of the survey that confirmed the food
circumstances until the emergency assistance arrived at the time of disaster of Cyclone Pam are
shown in Figure 7 below.

In Lelepa Island and Mangaliliu, the households who answered that “fisheries products was a
little” for the foods that they ate were 23% and 22% respectively, and many households used
fisheries products in the event of the disaster . Especially, in Mangaliliu, 52% of surveyed
households answered that they ate only fish and shellfish. Before the disaster, it was confirmed
by interview survey that root crops such as cassava and taro is the center of the meal, and fish and
shellfish were supplementary food. Therefore, it was found out that coastal resources are

important food source during the emergency period.

Figure 7: Food circumstances in the survey households of Lelepa Island and Mangaliliu during
disaster of Cyclone Pam

Source: Questionnaire Survey

In addition, among the sites surveyed, livestock died due to insufficient feed in many islands
where there was severe damage, and only fishery resources which was accessible from the coast
even if the canoe and boat were damaged became a source of animal protein for local population

at the time of the disaster.
® In the community where the taboo area had been established, the taboo area served as an

emergency food store

In one village of Emae Island, a case was confirmed that the taboo area of foreshore was opened

25



shortly after the disaster, and closed after three months of the disaster when crops were able to be
harvested. Emae Island was a home island of one of the VFD staff, and has been in the process of
preparing a draft of resource management plan, with reference to the method of Phase II of the
Project. Since the village mentioned above was a village of representatives of this resource
management group, he advised the Chief to open and close the taboo area in a planned manner.
On the other hand, in another village in Emae Island, the taboo area was opened at the time of the
disaster and it became an urgent food source, but it remains open even as of April 2017 even the
reconstruction has been advanced.

In addition, in Lelepa Island, Mangaliliu and Aneityum Island, preliminary preparations were
carried out well and damage of houses was a little. However, they have kept the important taboo
arca of Hat Island (Lelepa Island and Mangaliliu) and Mystery Island (Aneityum Island)
respectively, and managed a vast taboo area expanded during Phase II of the Project based on the
resource management plan. Although it was opened a part of the taboo area at the time of the
disaster, they confirmed that the life of the local population returned to normal status and closed
again.

In Aneityum Island, though opening of taboo areas was not necessarily indispensable since
food such as root crops was prepared sufficiently as a preserved food beforehand and it was
confirmed by interview survey that fishes and shellfishes were supplementary position to the last
before the disaster, a part of the controlled areas were temporary opened at the land owner’s will.
On the other hand, in Lelepa Island and Mangaliliu, it was confirmed that fishery products in
opened taboo area had become emergency food until emergency supply arrived.

The results of the questionnaire survey on the catch in the taboo area at the time of the disaster
are shown in Figure 8 below. In the surveyed households of Lelepa Island, 85% of the catches
within the opened taboo area were reef fish. Even in Mangaliliu, 58% of catches within in the

surveyed households were reef fish.

Figure 8: Fishery products within the taboo area opened at the time of the disaster of Cyclone
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Pam in the surveyed households in Lelepa Island and Mangaliliu

Source: Questionnaire Survey

The number of days which the surveyed households of Lelepa Island and Mangaliliu used the
taboo areas until the emergency supplies arrived at the time of the disaster at Cyclone Pam were
as shown in Figure 9 below.

In Lelepa Island, 70% of the surveyed households used for one to five days. According to the
interview survey, it was one or two weeks after the emergency supplies arrived, so many
households used the opened taboo area about half of the days. Concerning Mangaliliu, 33% of
surveyed households used one to five days, 21% used five to 10 days, 46% used 11 to 20 days,
and overall result was that all households used one to 20 days. In Mangaliliu, many households

had used taboo area almost every day until emergency supplies arrived.

Figure 9: Number of days using the taboo area until emergency supplies arrived at the time of
disaster of Cyclone Pam in the surveyed households of Lelepa Island and Mangaliliu

Source: Questionnaire Survey

The survey results on the way of using fish in the taboo areas opened at the time of the disaster
of Cyclone Pam in the survey household of Lelepa Island and Mangaliliu were as shown in Figure
10 below.

Ninety five of households in Lelepa Island and 75% of households in Mangaliliu have
consumed all of them. As mentioned in “3-3-2. Lelepa Island and Mangaliliu (Phase II Site)”, it
was considered that this was because selling was forbidden for catches caught in the taboo area
and the result supports a result of the interviews survey. However, the rules were not thorough,

and 4% of people in Lelepa Island, and 25% of people in Mangaliliu sold a part of the catch.
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Figure 10: Way to use catches in the taboo area in the surveyed households of Lelepa Island and
Mangaliliu

Source: Questionnaire Survey

The survey results on the use of profits when fishery products caught in taboo area was sold at
the time of disaster of Cyclone Pam in the surveyed households in Lelepa Island and Mangaliliu
were shown in Figure 11 below. In Lelepa Island, 51% of households answered that they
purchased food. On the other hand, in Mangaliliu, only 25% of households answered that they
purchased food.

Figure 11: Way of using benefits in the surveyed households of Lelepa Island and Mangaliliu
when fishery products caught in the taboo area were sold

Source: Questionnaire Survey
Meaning of opening and closing of the taboo area at the time of the disaster of Cyclone Pam in

Lelepa Island and Mangaliliu, Aneityum Island was differed significantly from other sites since

opening and closing of the taboo area in these sites were devised by the community initiative not
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by the Chiefs, and they conducted it according to the management plan prepared in the Phase 11
of the Project when central figures in other sites to conduct same actions were the Chiefs.
Regarding this, it is thought that there is a high possibility that community autonomy has been
enhanced as the result of the implementation of Phase II of the Project, the result of long-term

support activities of VFD etc.

® Reaffirmed the importance of fishery resources due to the disaster of Cyclone Pam

In Aniwa Island, there was no large taboo area other than the taboo area in the lagoon which
originally banned seasonal fishing. The taboo area in the lagoon was opened as usual and became
a valuable animal protein source, but there was no case of opening the taboo area at the time of
disaster of Cyclone Pam. However, new taboo areas were set up in response to recommendations
from outsiders in two communities. It seems that community has recognized fishery resources as
important in disaster period.

In the surveyed household of questionnaire survey conducted in Lelepa Island and Mangaliliu,
survey results on recognition of resource conditions in reef fish, shellfish, and other coastal
resources in “Immediately after the taboo area expanded”, “Before disaster of Cyclone Pam” and
“Now” were as shown in Figure 12 below. In all resources, the resource increased immediately
after the taboo areas were expanded. However, the local population felt that resources had
decreased before disaster of Cyclone Pam, and thereafter it has been recovered. Prior to disaster
of Cyclone Pam, although the coastal resource management activity was somewhat stagnant and
the rules in the taboo area were not complied with, it is inferred that people has started to compile

the rules in the taboo areas again as the result of disaster.
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Figure 12: Recognition of resource status in reef fish, shellfish, and other coastal resources in

survey households of Lelepa and Mangaliliu
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Source: Questionnaire Survey

® Fisheries resources became an important source of income at the time of disaster of
Cyclone Pam

According to the results of the questionnaire survey carried out in the visited sites (see
Appendix 1), among the sites where the survey was conducted, importance of livestock as a source
of income is lower than in comparison with before the disaster in Emae Island, Waisisi in Tanna
Island and Aniwa Island where the damage was particularly significant. As an example, Figure
13 show the main income source for men in Emae Island. Among the first to third main income
sources, although surveyed households responded that percentage of livestock were 11%, 6% and
6% respectively before the disaster, surveyed households who responded “livestock is the first
source of income” has been disappeared “now” and importance of livestock also declined as the
second and third income sources. It seems that it is attributed to the fact that the livestock has died
when there was no feed at the time of the disaster and it takes a long time to recover afterwards.
Furthermore, in Emae Island, households who recognize fishery as an important source of income
have increased considerably compared to “before the disaster”, and it was confirmed that fishery

resources were a source of animal protein which can resist in disaster period.
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Figure 13: Major income sources of men in Emae Island before and after disaster of Cyclone Pam

Source: Questionnaire Survey

Among the surveyed sites, Makira Island/Mataso Island and Emae Island where the damage

was significant, have answered that fishery resources have become important sources of income
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as well as food sources.

In addition, according to the results of the questionnaire survey conducted at the visited sites
(see Appendix 1), percentage of men’s income from fishery in Emae Island and Aniwa Island has
increased comparing with before disaster of Cyclone Pam.

On the other hand, in Emae Island and Aniwa Island, the percentage women’s income from fishery
is lower than before the disaster (see Figure 14 and Figure 15 below). It was considered that it
became difficult for women to fish at the foreshore since new taboo areas were established in
Emae Island and Aniwa Island in addition to reduction of the resource in the foreshore due to

Cyclone Pam

W Agriculture OFisheries ELivestock ETourism O Remittance M Others
339 339

o — 31% 31%
30% — 29%

Male Female

Female

Before disaster Now

Emae

Figure 14: Breakdown of average income before and after disasters of men and women in the
surveyed house of Emae Island

Source: Questionnaire Survey
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Figure 15: Breakdown of average income before and after disasters of men and women in the

surveyed house of Aniwa Island
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Source: Questionnaire Survey

4-5-2. Role of fishery resources management and consciousness of local population when a
natural disaster occurred

The answers to the question “whether the expansion of the taboo area was useful to secure
fishery resources” in the supplementary survey conducted in the survey households of Lelepa
Island and Mangaliliu are as Figure 16. Together with the items of “Completely agree” and
“Agree”, more than 90% of surveyed households answered that expansion of the taboo area was
useful for resource management and emergency food.
In addition, for the question “whether there was consciousness of food security even before the
disaster of cyclone Pam as the taboo area is in the foreshore” in the target households of the
supplementary survey which was also conducted in Lelepa Island and Mangaliliu, the percentage
of surveyed households which answered “I completely had” or “I had” was 55% and 75%
respectively and it was high in Mangaliliu. It can be said that the proportion of people who ¢
consider that the taboo area is functioning as food security is increasing triggered by disaster of

Cyclone Pam.

Figure 16: Answers to questions whether the expansion of the taboo area helped in resource
management and emergency food situation in the surveyed households of Lelepa Island
and Mangaliliu

Source: Questionnaire survey
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Figure 17: Answers to the question whether there was awareness of food security due to the
existence of the taboo area even before the disaster of cyclone Pam in the surveyed
households of Lelepa Island and Mangaliliu

Source: Questionnaire survey

In answer to the questionnaire survey “whether importance of fishery resources is recognized
and it is better to implement resource management activities in the future”, a high percentage of
positive opinion was shown in every site. Every target site wants to continue resource

management activities in the future.

Figure 18: Answers to the question whether it is better to continue resource management activities
in this community

Source: Questionnaire survey
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However, in answer to the question “whether the continuation of resource management is
possible” at the survey target sites, the percentage of answer “It is possible at same level” is only
13% in Lelepa Island, but “It is possible but smaller level” or “it is difficult to sustain” was 82%.
In Lelepa Island, the entire circumference of the island is a taboo area. However, the result shows
that many local population are wondering that taboo area is too wide. In addition, 35% of surveyed
households in Aniwa Island where a large taboo area was established after disaster of Cyclone

Pam answered that it is possible but smaller level.

Figure 19: Answer to the question whether the continuation of resource management is possible
at the survey target sites

Source: Questionnaire survey

In view of the above, although the target site recognizes the importance of fishery resources and
fishery resources management, it can be seen that the motivation for the continuation of the
existing fishery resource management has declined in a part of communities such as Lelepa Island

with a large taboo area and Aniwa Island with establishment of a taboo area after the disaster.
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5. Summary

According to analysis so far, it has been confirmed that fishery resources are important food
sources, animal protein, sources of income in case of disaster such as Cyclone Pam, it is relatively
resistible against disasters compared to agriculture and livestock, and it contributes to the
reduction of the weakness of local population against natural disasters.

In addition, it could be confirmed that as a role of coastal resource management in the event of a
disaster, not only resource management measures such as taboo areas, but also the important role
of resource management supporting measures such as swarming effect by setting up FAD and
securing food resources in emergency through aquaculture.

Even at the time of the disaster, the community that had been engaged in fishery resources
management activities had not opened the taboo area disorderly, but fixed the deadline,
established prohibited fishing gears and target species, and made use in planned way. Such a case
should be noted in the meaning that it was possible to manage fishery resources according to the
situation based on the rules set in the community even when it was difficult to secure food.

In addition, as the results of disaster of Cyclone Pam, new taboo areas were set up in Emae Island
and Aniwa Island. This was a result that local population were aware that fishery resources were
important source of food, animal protein source and income source in the event of a disaster, and
at the same time, it was the community’s decision to concern excessive catch pressure. This can
be highly appreciated.

Therefore, the integrated CB-CRM approach is an approach that can greatly contribute to
sustainable use of coastal resources and food security in case of emergencies such as disasters.
On the other hand, even though local population recognize the importance of fishery resources,
there were many opinions that continuing fishery resource management activities was difficult as
the taboo area was too wide in Lelepa Island and Aniwa Island. In addition, a phenomenon was
observed in which income of female from fishery declined at the surveyed target sites where new
taboo areas area were set such as Emae Island and Aniwa Island since the taboo area was expanded
after the disaster of Cyclone Pam.

It is natural that enlarging the scope of the control area of fishery resources will be advantageous
for resource conservation and food security. However, due to disaster countermeasures functions,
dissatisfaction of the local population is easy to accumulate in the taboo area which is too wide
even for sites that secure the necessary extent.

From now on, it is necessary to consider how much space is appropriate as disaster
countermeasure function in the taboo area. It is also necessary to raise incentives for resource
management by local population by reducing the area or rotating some taboo areas for not

decreasing income due to the expansion of the taboo area and the motivation for resource
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management is not lost.

Further, when fisheries resources activities will be newly established, it is necessary not only to
completely ban taboo areas but also to consider the range, target, period, etc., to reduce the burden
of the local population. In the decision procedure, it is necessary for local population and VFD to
discuss thoroughly while respecting the opinion of the Chiefs, and to conduct subjective
management by the local population.

In the future, it is obvious that fishery products play a more important role as emergency food
source at the time of the disaster if VFD continues to motivate and support the local population
for the coastal resource management, foster awareness of local population’s ownership of coastal
resources and their capacities, and their management activity level improves. From such a point
of view, it is considered to be indispensable that the government is involved subjectively in the

dissemination of community-based coastal resource management activities.
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Appendix 1: Economic impact on each site at the time of disaster of Cyclone Pam

In order to survey the economic impact given by Cyclone Pam, a questionnaire survey was

conducted in addition to site visit. Questionnaires were distributed as shown in Table 1 and Table

2 below.
Table 1: Distributing situation of questionnaire in Shefa Province
Name of Lelepa Island Mangaliliu Emae Island (Marae,

communities P Efate Island Tongamea, Sangava)
Number of 25
households 81 46
surveyed
Number of whole 76
household % 168
Percentage of
surveyed o o o
households in 82% 32% 27.4%
whole household

F2: X272 TN A2 ERIZEOBRARRM,

Name of Aneityum Island Waisisi .
.. Aniwa Island
communities (Analcohat) Tannna Island
Number of 28
households 36 24
surveyed
Number of whole 100
household 130 ol
Percentage of
surveyed
house}lllolds in whole 28% 28% 26%
household

The sex and age ratio of respondents in households in this survey are as shown in Table 3 below.

Table 3: sex and age ratio of respondents in the surveyed households

Age 20 ~ 29|30 ~ 39|40 ~ 49|50 ~ 59 | More than
yearsold | yearsold |yearsold |yearsold |60 years| No
old answer

Lelepa Men 7 6 8 11 5 1
Island 18% 16% 21% 29% 13% 3%
Women 5 16 8 6 5 3
12% 37% 18% 14% 12% 7%

Mangaliliu | Men 3 5 4 2 3
18% 28% 24% 12% 18% 0%
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Women 5 3
0% 62% 38% 0% 0% 0%
Aneityum | Men 1 1 2 1
Island 20% 20% 40% 20% 0% 0%
Women 1 2
33% 0% 67% 0% 0% 0%
Emae Men 7 6 4 9 3 1
Island 23% 20% 13% 30% 10% 4%
Women 3 3 ) 6 2
19% 19% 12% 38% 12% 0%
Waisisi, Men 3 4 6 1 ) 2
ITS‘“I‘:EE 17% 22% 33% 6% 11% 11%
Women 4 2 4 0 0 0
40% 20% 40% 0% 0% 0%
Aniwa Men 3 2 4 1 2
Island 25% 17% 33% 8% 17% 0%
Women 1 5 4 0 1 1
8% 42% 34% 0% 8% 8%

Source: Questionnaire survey

The sex and educational background of respondents in households in this survey are as shown in Table

5 below.
Table 4: Sex and educational background of respondents in surveyed households
Lelepa Island Mangaliliu Aneityum Emae Island | Waisisi Aniwa Island
Efate Island Island Tannna Island

Educational | Men | Wo- Men | Wo- |Men | Wo- |Men | Wo- |Men | Wo- | Men | Wo-

background men men men men men men
No school 26 3 0 1 0 0 0 3 2 2 2
68% 7% 6% 0% | 20% 0% 0% 0% | 17% | 20% | 18% 17%
Primary 7 34 5 2 0 19 10 10 4 4 7
school 18% | 79% | 76%| 62% | 40% | 0% | 66% | 63% | 55% | 40% | 33%| 58%
Secondary 1 6 2 0 0 10 5 5 2 4 2
school 3% | 14% | 12% | 25% | 0% | 0% | 34% | 31% | 28% | 20% | 33%| 17%
High 0 1 1 2 0 1 0 0 0 0
school 0% 0% | 0% | 13%| 20% | 50%| 0%| 6% | 0%| 0%| 0%]| 0%
University 0 0 0 0 0 0 0 0 0 0 0
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Others 1 0 0 1 1 0 0 0 1 1 1
3% 0% 6% 0% | 20% | 25% 0% 0% 0% | 10% 8% 8%
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No answer 3 0 0 0 0 1 0 0 0 1 1
8% 0% | 0% 0%| 0%]| 25%| 0% | 0%| 0%| 10%| 8% | 0%
Total 38 43 17 8 5 41 29 16 18 10 12 12
100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%

Source: Questionnaire survey

(1) Emae Island

The survey results of the economic impact in the surveyed households at Emae Island are

shown below.

The survey results of the main income sources of male and female before the disaster and now

in the surveyed households at Emae Island are as follows. In Emae Island, there was a big change

between before the disaster and now. Regarding the source of income for male, 11% of surveyed

households that used livestock as the main source of income, it was disappeared after the disaster

of Cyclone Pam and the proportion of households that changed fishing as the main source of

income increased. On the other hand, for the female, tourism is increasing as the main source of

income now. This refers to manufacturing and selling handicrafts (mats, bags, etc.) as well as

Lelepa Island and Mangaliliu.
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Figure 1: Main income sources of male and female before the disaster and now in the surveyed

households at Emae Island

Source: Questionnaire survey
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Survey results of the income and the breakdown of male and female before disaster and now
in the surveyed households at Emae Island are shown below. As a result of taking the average of
the surveyed households, average income has declined sharply in both male and female in Emae
Island after the disaster. Especially income of male have decreased by nearly half. Looking at the
breakdown of the average income before the disaster of male and female in Emae Island, the
percentage of livestock income accounted for 30% and 13% respectively for male and female
before the disaster, but now, they are 13% and 5% respectively. It is possible to read that livestock
was greatly damaged in Emae Island during the disaster period of Cyclone Pam. On the other
hand, for fishery, income of male have greatly increased from 23% to 31%, while those for
females has decreased from 33% to 10%. There is a possibility that income has decreased because
the newly established taboo area after Cylone Pam, male fishers goes fishing outside the taboo
area, but female fishers cannot do it at the foreshore due to the establishment of the taboo area
and coastal resources are decreased. Regarding agriculture, the current ratio is higher than income
before the disaster. It is considered that the reconstruction of agriculture is advanced after the

disaster.
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Figure 2: Average income for male and female before the disaster and now in the surveyed
households at Emae Island

Source: Questionnaire survey
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Figure 3: Breakdown of the average income of male and female before disaster and now in the
surveyed households at Emae Island

Source: Questionnaire survey

Survey results on the relationship between increase and decrease in coastal resources and
income in the surveyed households at Emae Island are as follows. In Emae Island, 80% of the
households answered that their revenues were largely or slightly decreased due to the decrease in
coastal resources. Because fishery accounts for a high proportion of average income of male, it
seems that it is influenced by the decrease of income due to the decrease of resources mainly for

female.

Figure 4: Relationship between increase and decrease in coastal resources and income in the
surveyed households at Emae Island

Source: Questionnaire survey
Survey results on expenditure and its breakdown before disaster and now in the surveyed

households at Emae Island are as follows. In Emae Island, expenditure at present is slightly lower

than before the disaster, but there is no change mostly. Looking at the breakdown, the proportion
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occupied by educational expenses rose sharply to 69% instead of the large decrease in food

expenditure. The reason for this is unknown.

Figure 5: Expenditure before disaster and now in the surveyed households at Emae Island

Source: Questionnaire survey
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Figure 6: Breakdown of expenditure before disaster and now in the surveyed households at Emae
Island

Source: Questionnaire survey

(2) Lelepa Island and Mangaliliu
The survey results of the questionnaire survey in Lelepa Island and Mangaliliu on the economic

impact that Cyclone Pam affected to Lelepa Island and Mangaliliu are shown below.
Survey results of male and female’s major income sources in the surveyed households at Lelepa

Island before disaster and now were as follows. Regarding Lelepa Island, no major change has

been observed before the disaster and now. On the other hand, for Mangaliliu, the current
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proportion of tourism conducted by both male and female is slightly higher than before the disaster.
Many people who responded “tourism” conduct manufacturing and selling of handicrafts. In the
Project of Promotion of Grace of the Sea in Coastal Village Phase I, manufacturing of handicrafts

were supported, and it seems that some contributions were made by the Project.
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Figure 7: Male and female’s major income sources before disaster and now in the surveyed
households at Lelepa Island and Mangaliliu

Source: Questionnaire survey

Survey results on incomes of male and female and the breakdown before and after the disaster in
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the surveyed households at Lelepa Island and Mangaliliu were shown below. As a result of
calculating the average on the information of the surveyed households, the average monthly
income of both male and female is decreasing in Lelepa Island, although it is slight. Looking at
the breakdown of the average income of male and female at Lelepa before disaster and now,
income from female’s tourism industry is somewhat decreased. In addition, overseas remittances
are increasing in female’s income sources. However, there is no big change overall, and it is
thought that overall income was decreasing. Meanwhile, breakdown of average income before
and after disaster in Mangaliliu, average income for both male and female is increasing. In
Mangaliliu, tourism has increased slightly for both male and female, and overseas remittances are

newly added.
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Figure 8: Average income of male and female before disaster and now in the surveyed
households at Lelepa Island and Mangaliliu

Source: Questionnaire survey
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Figure 9: Breakdown of average income of male and female before disaster and now in the
surveyed households of Lelepa Island

Source: Questionnaire survey
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Figure 10: Breakdown of average income of male and female before disaster and now in the
surveyed households of Mangaliliu

Source: Questionnaire survey

Survey results on the relationship between increase or decrease in coastal resources and income
in the surveyed households at Lelepa Island and Mangaliliu are as follows. In Lelepa Island,
households which answered that income was decreased largely or a little as a result of the decrease
in coastal resources was 32%, while 12% of households answered that there was no increase or
decrease, and households which answered that income was increased largely or a little as a result

of the increase in the coastal resources was 23%. The breakdown of the above average income
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confirms that the proportion of male income obtained from fishery has decreased slightly.
Meanwhile, in Mangaliliu, households which answered that income was decreased largely or a
little as a result of the decrease in coastal resources was 32%, while 12% of households answered
that there was no increase or decrease, and households which answered that income was increased
largely or a little as a result of the increase in the coastal resources was 8%. The breakdown of

the above average income confirms that the proportion of male income from fishery has decreased.

Figure 11: Relationship between increase or decrease in coastal resources and income in the
surveyed households at Lelepa Island and Mangaliliu

Source: Questionnaire survey

Survey results on the expenditure and its breakdown before disaster and now in the surveyed
households at Lelepa Island and Mangaliliu are as follows. In Lelepa Island, expenditure at now
is somewhat reduced compared to before disaster. Food expenses, education expenditure accounts
for an increasing proportion, but expenditure is suppressed as telephone and transportation costs
are decreasing. On the other hand, in Mangaliliu, the expenditure is increasing. Food expenses

and educational expenses account for a decrease, but other expenditures are increasing.
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Figure 12: Expenditure before disaster and now in the surveyed households at Lelepa Island and
Mangaliliu

Source: Questionnaire survey
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(3) Waisisi, Tanna Island
The survey results of the economic impact in the surveyed households at Waisisi are shown

below.

The survey results of the main income sources of male and female before the disaster and now
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in the surveyed households at Waisisi are as follows. In Waisisi, there were many “no answer” on
the questions about income, but among respondents, the proportion of agriculture is decreasing at
the source of the first income source for male, the number of households where forestry and
tourism are the highest instead of it, and diversification is occurring. Regarding livestock as well,
the percentage of revenues after the disaster is decreasing. There is no significant change in the
fishery. While boats and canoes were damaged, it is considered that there is still no substitute

industry for fishery in Waisisi.
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Figure 14: Main income sources of male and female before the disaster and now in the surveyed
households at Waisisi

Source: Questionnaire survey

Survey results of the income and the breakdown of male and female before disaster and now
in the surveyed households at Waisisi are shown below. As a result of taking the average of the
surveyed households, the average monthly income of both male and female has decreased in
Waisisi®. In terms of breakdown, the proportion of fishery income of male decreases, and the
income from agriculture increases greatly. It seems that the proportion of income of fishery is
decreasing because Cyclone Pam has greatly damaged boats and canoes. Meanwhile, income of

female is 100% in tourism. Like other sites, this is due to the manufacture of handicrafts (mats

3 However, since the number of households who responded was a little and the amount of money compared with the
average expenditure on which was conducted in the questionnaire survey was overwhelmingly small, and the
reliability of the data is limited.
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and bags).
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Figure 15: Average income for male and female before the disaster and now in the surveyed
households at Waisisi

Source: Questionnaire survey
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Figure 16: Breakdown of the average income of male and female before disaster and now in the

surveyed households at Waisisi

Source: Questionnaire survey

Survey results on the relationship between increase and decrease in coastal resources and
income in the surveyed households at Waisisi are as follows. In Waisisi, 33% of households
responded that there was a decrease in income due to the decrease in coastal resources. It seems
that reduction of coastal resources will not affect income, as many of Waisisi fishers operate in

fishing grounds far from Waisisi.
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Figure 17: Relationship between increase and decrease in coastal resources and income in the
surveyed households at Waisisi

Source: Questionnaire survey

Survey results on expenditure and its breakdown before disaster and now in the surveyed
households at Waisisi are as follows. In Waisisi, the average expenditure at present is almost the

same as before disaster. Even with the breakdown, the influence of cyclone Pam is hardly seen.

Figure 18: Expenditure before disaster and now in the surveyed households at Waisisi

Source: Questionnaire survey
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Figure 19: Breakdown of expenditure before disaster and now in the surveyed households at
Waisisi

Source: Questionnaire survey

(4) Aniwa Island
The survey results of the economic impact in the surveyed households at Aniwa Island are

shown below.

The survey results of the main income sources of male and female before the disaster and now
in the surveyed households at Aniwa Island are as follows. In Aniwa Island, the most important
source of income through before disaster and now are agriculture (orange), fishery and livestock,
and the proportion of fishery is increasing now. Conversely, agriculture, livestock and forestry
(sandalwood) were somewhat less important because they were damaged by Cyclone Pam. On
the other hand, for female, the proportion of agriculture and livestock declined due to the damage
of Cyclone Pam and the proportion of tourism (manufacture and sale of handicrafts such as mat

etc.) is increasing.
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Figure 20: Main income sources of male and female before the disaster and now in the surveyed
households at Aniwa Island

Source: Questionnaire survey

Survey results of the income and the breakdown of male and female before disaster and now
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in the surveyed households at Aniwa Island are shown below. As a result of taking the average of
the surveyed households, in Aniwa Island, the average income of male has decreased greatly after
disaster of Cyclone Pam. Looking at the breakdown, the proportion of income from agriculture
and livestock decreases and the proportion of fishery is increasing. While their garden was
damaged, the importance of the fishery seems to be increasing, as the solar freezer and other
support were provided after the disaster. Regarding the livestock, it is conceivable that it was the
work of male but it was shifted to the work of female now.

On the other hand, income of female has not changed significantly. However, in terms of
percentage, income from agriculture and fishery is decreasing. Regarding fishery, the fact that the
trend of decrease in the resources of reef fish is found in the interview survey and there were
villages where new taboo areas were established after disaster of Cyclone Pam. Therefore, it is

considered that women may not do fishing at the foreshore.
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Figure 21: Average income for male and female before the disaster and now in the surveyed
households at Aniwa Island

Source: Questionnaire survey
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Figure 22: Breakdown of the average income of male and female before disaster and now in the
surveyed households at Aniwa Island

Source: Questionnaire survey

Survey results on the relationship between increase and decrease in coastal resources and
income in the surveyed households at Aniwa are as follows. In Aniwa Island, 50% of the
households answered that their income was largely or slightly decreased due to the decrease in
coastal resources. Since average income of male accounts for a higher percentage, it is considered
that female are influenced by resource reduction mainly and decreased income by taboo area

newly established after disaster of Cyclone Pam.

Figure 23: Relationship between increase and decrease in coastal resources and income in the
surveyed households at Aniwa Island

Source: Questionnaire survey
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Survey results on expenditure and its breakdown before disaster and now in the surveyed
households at Aniwa Island are as follows. In Aniwa Island, expenditure at present is slightly
increased compared to before the disaster. Before the disaster, even looking at breakdown now,
the proportion of telephone charge and transportation expenditures accounts for a little increase,
there is no major change. In Aniwa Island, it seems that there was no influence on the large

expenditure by Cyclone Pam.

Figure 24: Expenditure before disaster and now in the surveyed households at Aniwa Island

Source: Questionnaire survey
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Figure 25: Breakdown of expenditure before disaster and now in the surveyed households at
Aniwa Island

Source: Questionnaire survey
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(5) Aneityum
The survey results of the economic impact of surveyed households in Aneityum Island are shown

below.

The survey results of the main income sources of male and female before the disaster and now in
the surveyed households at Aneityum Island were as follows. In Aneityum Island, the most
important revenue source is tourism through before disaster and now. However, unlike Lelepa
Island and Mangaliliu, the tourism industry is not the manufacture of handicrafts, but rather the
sale of souvenirs to tourist boats (most of them are imported from overseas). After the disaster,
households who selected agriculture as the primary source of income for male’s income have
disappeared. There is no household which fishery is the primary source of income, but after the
disaster, there are some households that fishery becomes the third source of income from the
second source of income. As for female, the situation that the tourism industry had been the main

source of income in almost all households has not changed mostly.
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Figure 26: Main income sources of male and female before the disaster and now in the surveyed
households at Aneityum Island

Source: Questionnaire survey

Survey results of the income and the breakdown of male and female before disaster and now in
in the surveyed households at Aneityum Island are shown below. As a result of taking the average
of the surveyed households, average monthly income for Aneityum Island has declined largely

for both male and female. Looking at the average income breakdown of men and women in
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Aneityum Island, the average income breakdown before disaster and now shows that the ratio of
income from agriculture decreases for male and female, and it tends to be more weighted toward
the tourism industry. The fact that their garden was damaged by the disaster of Cyclone Pam is
considered to be a factor.
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Figure 27: Average income for male and female before the disaster and now in the surveyed
households at Aneiyum Island

Source: Questionnaire survey
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Figure 28: Breakdown of the average income of male and female women before disaster and now
in the surveyed households at Aneityum Island

Source: Questionnaire survey

Survey results on the relationship between increase and decrease in coastal resources and income
in the surveyed households at Anietyum Island are as follows. In Aneityum Island, 50% of the
households answered that their income was largely or slightly decreased due to the decrease in

coastal resources. Since the percentage of fishery accounts for the average income of male is 4%
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both before disaster and now, income is considered to be declining overall, including tourism.
Conversely, only 12% of households answered that income increased due to an increase in coastal

resources.

Figure 29: Relationship between increase and decrease in coastal resources and income in the
surveyed households by questionnaire survey in Aneityum Island

Source: Questionnaire survey

Survey results on expenditure and its breakdown before disaster and now in the surveyed
households at Aneityum Island are as follows. In Aneityum Island, expenditure at now is largely
increased compared to before disaster. Looking at breakdown, food expenses have increased
greatly. It is inferred that households that are difficult to self-sufficient for agricultural crops

purchase from others because their gardens were damaged by cyclone Pam.

Figure 30: Expenditure before disaster and now in the surveyed households at Aneityum Island

Source: Questionnaire survey
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Figure 31: Breakdown of expenditure before disaster and now in the surveyed households at
Aneityum Island

Source: Questionnaire survey
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Appendix 2: Questionnaire

S

heet 1 Questionnaire For Household Survey

Project for Promotion of Grace of the Seas for Coastal Village in Vanuatu Phase llI

Code Number

1 4

1.0 Preliminary Information

1.1

[ 4

, 1.2 Village / Community

'1.3 Name of Enumerator

Province

1.4 Date of Interview

2.0 Profile of Household Representative

21

Name of representative:

2.2 Sex: O1.Men O 2. Women

2.3 Age: years old

2.4 Ethnicity :

2.5 Education O 1. No school attendance 0O 2. Primary school 0O 3. Secondary school
Attainment : [ 4. High school O 5. Collage / University O 6. Other

2.6 Contact Phone Number

L4 Al
3.0 Resource and Environment Aspect

14
3.1

3.1

3.1.

3.1.

Awareness of the resource management

Do you know the resource management activities (Taboo area, season, species, limitation of operation time
etc.) in the community?

O 1. Yes, | know
O 2. No, | do not know
2 Do you support the coastal resource management activities?
1. Yes

O 2. No
3 If the answer of 3.1.2 is "Yes", why do you support the coastal resource management in the community?

O Advice from Fisheries Department
O Resource is decling

O | want to help torism development.

O I aware the situation of the coastal resource and actively support the activities.
O If | protect the resource, | may get economical benefit in the future.
O I do not have good market for fish/shellfish and not need to catch fish a lot.
O Since our chief ordered, | support the activities.
[ Since there is some regulations/laws, | support the activities.
O Since other community members follows the rule/regulation.
[ Since resource management was agreed in the groups or the management committee.
O Others [ 1
4 If the answer of 3.1.2 is "No", why don't you support the coastal resource management in the community?
O No alternative income
O | think that the coastal resource is rich here and it is not necessary.
O If I protect the resource, my income will be decreased.
O Since our chief did not order.
0O Since | do not know any regulations/laws.
O Since other community members do not follow the rule/regulation.
O Since resource management has not agreed in the groups or the management committee.
O Others [ |
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31 Before the damage of cyclone PAM and now, other community members were involved in the resource
""" management activities? Please check Yes or No.

Before the damage Now

Yes

No

3.1.6 Do you think that the coastal resource management activities in the community should be continued?
0 1. Yes
0O 2. No

O 3. | do not know about the resource management at all.

Do you think that it is possible to sustain the coastal resources (reef fish, shelffish, sea cucumber, etc.) in
this community

until the life period of your children or grand children?
O 1. Itis possible at same level
[ 2. Itis possible but smaller level

[ 3. It is difficult to sustain

A
4.0 Economy and Production Aspect

4.1 Household economy

What is the three main economic activities in your family before the damage of cyclone PAM, and now?
Before the damage

For husband | Economic activity Main activities / products

No.1

No.2
No.3

For wife Economic activity Main activities / products
No.1

No.2
No.3

Now

For husband | Economic activity Main activities / products
No.1

No.2
No.3

For wife Economic activity Main activities / products
No.1

No.2
No.3

*Economic activity: Please select from the following items.

1. Agriculture, 2. Fisheries, 3. Livestock, 4. Forestry, 5. Tourism, 6. Office work

7. Grass chtting. In case of others, please specify it.
r
4.2 |If there is a change in the question 4.1, what is the cause of the change?
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4.3 What is the average monthly income of your family before the damage of cyclone PAM, and now?

For husband Unit: Vatu/month
Before the damage Now

Average income of the household:

by income source

1. Agriculture

2. Fisheries

3. Livestock

4. Tourism

5. Remittance
6. Other

For wife Unit: Vatu/month
Before the damage Now

Average income of the household:

by income source

1. Agriculture

2. Fisheries

3. Livestock

4. Tourism

5. Remittance

6. Other

4.4 If there is a change in the question 4.3, what is the cause of the change?

| there is a change in the question 4.4, is there any effect by the increase or decrease in the coastal
resource?

4.5
O 1.Yes. My income is greatly decreased due to decrease of the coastal resource.
O 2. Yes. My income is slightly decreased due to decrease of the coastal resource.
O 3. Yes. My income is greatly increased due to increase of the coastal resource.
O 4. Yes. My income is slightly increased due to increase of the coastal resource.
O 5. No effect by the increase or decrease of the coastal resource.

4.6 What is the average living cost of your family before and during the damage of cyclone PAM, and now?

Unit: Vatu/month

Before the damage Now

Average living cost of the household:

By cost items

1. Food

2. Education

3. Electricity / Fuel
4. Phone

5. Transportation
6. Medical / Health
7. Other
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~
5

Social and Cultural Aspect

|
5.1 If there is a activities for development project in the community, how do you contribute?

5.2

5.3

5.4

5.5

5.6

5.7

O I'm busy and | do not join the activities.

O | just participate the meetings

O | contribute the money when there is fund raising activities.

O I' provide my labor force.
O I'l provide some materials.

O Others[

]

Do you think that in this community the people generally trust one another in matter of lending

and borrowing?

Before the damage

Now

1. Yes, do trust

2. No, do not trust

If a community project does not directly benefit your neighbor, but

has benéfits for others in this

then do you think you or your neighbor would contribute time for this project?

community,

Before the damage

Now

1. Yes, will contribute time

2. No, will not contribute time

Do you think that community's opinion including yours is reflected

the coastal resource management before the damage of cyclone PAM and now?

in the activities of the group/committee on

Before the damage

Now

1. Strongly agree

2. Agree

3. Disagree

4. Strongly disagree

In your commuinty, is the traditional clan system still functioned wh

conducted before the damage of cyclone PAM and now.

en the coastal resource management is

Before the damage

Now

1. Strongly agree

2. Agree

3. Disagree

4. Strongly disagree

In your community, is there any lack of social equiality before the damage of cyclone PAM and now?

Before the damage

Now

1. Strongly agree

2. Agree

3. Disagree

4. Strongly disagree

If yes, what is the cause?

In your community, is there disp

arity between the sexes before the damage of cyclone PAM and now?

Before the damage

Now

1. Strongly agree

2. Agree

3. Disagree

4. Strongly disagree

If yes, what is the cause?
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58 Is ther.e any gro.ups/comr.nittee for the coastal resource management (such as MPA committee)? If Yes, do
you think that it is functioined well?

O 1 do not know existance of the groups/committee for the coastal resource management in the community.
O Yes, there is and it is functioned perfectly.

[0 Yes, there is and it is functioned sometime.

O Yes, there is but it is not functioned well.

6 System and Governance Aspect

6.1 Chief system

Comparing with other community, do you thing that the chief system in your community is functioned
comparing with other village communities before the damage of cyclone PAM and now?

Before the damage Now

1. Strongly agree

2. Agree

3. Disagree

4. Strongly disagree

6.1.2 When your chief orders something how many percentage of the order do your community member follow?

Before the damage Now

1. They follow every orders

2. They follow most of the order

3. They follow half of the order

4. They follow a part of the order

5. They do not follow at all
When you visit other village/community, how many percentage of the order the chief in the village/community
do vou follow?

how many percentage of the order do you follow

Before the damage Now

1. | follow every orders

2. | follow most of the order

3. | follow half of the order

4. | follow a part of the order

5. 1 do not follow at all

Do you thing that you have some opportunities to reflect your opinion to the chief's decision on the
development of your community etc. before the damage of cyclone PAM and now.

Before the damage Now

[ 1. Strongly agree
[ 2. Agree

O 3. Disagree

[ 4. Strongly disagree

6.2 Area council

Do you think that the Area Council in your area is functioned sufficiently before the damage of cyclone PAM

6.2.1 and now.

Before the damage Now

[ 1. Strongly agree
0 2. Agree

O 3. Disagree

O 4. Strongly disagree
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Do you thing that you have some opportunities to reflect your opinion to the Area Council's decision on the
6.2.2 .
development of your community etc. before the damage of cyclone PAM and now.

Before the damage Now

[J 1. Strongly agree
O 2. Agree

O 3. Disagree

[ 4. Strongly disagree

Do you think that the budget for the Area Council is used properly before the damage of cyclone PAM and
now?

6.2.3

Before the damage Now

[ 1. Strongly agree
[ 2. Agree

O 3. Disagree

[ 4. Strongly disagree

7 Motivation for supporting the coastal resource management

7.1 Which side is more important to motivate you when you support the coastal resource management activities?

Left one if more important Right one is more important

Awareness for decrease of the
coastal resource, existence of
the coastal resource
management plan etc.

You or community's positive or
negative economic benefit

Awareness for decrease of the
coastal resource, existence of
the coastal resource
management plan etc.

Social solidarity, good
management or activities of
group/committee for the coastal
resource management

Awareness for decrease of the
coastal resource, existence of
the coastal resource
management plan etc.

Order of chief or Area Council,
rules/regulations/law in the
community/provincial/national
government

You or community's positive or
negative economic benefit

Social solidarity, good
management or activities of
group/committee for the coastal
resource management

You or community's positive or
negative economic benefit

Order of chief or Area Council,
rules/regulations/law in the
community/provincial/national
government

Social solidarity, good
management or activities of
group/committee for the coastal
resource management

Order of chief or Area Council,
rules/regulations/law in the
community/provincial/national
government
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Sheet 3

Questionnaire for Cyclone PAM damage

Q1. How is the situation of the coastal resource just after expanding the taboo area, just
before the cyclone PAM and now?

Just after expanding | Just before the attack | Now
the MPA of cyclone PAM
Reef fish | 1. Increase drastically | 1. Increase drastically | 1. Increase drastically
2. Increase 2. Increase 2. Increase
3. Increase a little 3. Increase a little 3. Increase a little
4. Same level 4. Same level 4. Same level
5. Decrease 5. Decrease 5. Decrease
Shellfish | 1. Increase drastically 1. Increase drastically | 1. Increase drastically
2. Increase 2. Increase 2. Increase
3. Increase a little 3. Increase a little 3. Increase a little
4. Same level 4. Same level 4. Same level
5. Decrease 5. Decrease 5. Decrease
Others 1. Increase drastically 1. Increase drastically | 1. Increase drastically
2. Increase 2. Increase 2. Increase
3. Increase a little 3. Increase a little 3. Increase a little
4. Same level 4. Same level 4. Same level
5. Decrease 5. Decrease 5. Decrease

Q2. When the MPA was open during the damage of cyclone PAM, what kind of fish did you
catch?
[J Reef fish [J Shellfish [J Octopus ] Crab 1 Others

Q3. Before emergency aid arrived, how many days had you catch fish/shellfish in the taboo
area?
[ 1~5days [ 6~10days [ 11~20 days 1 21~30 days

Q4. Before emergency aid arrived, caught fish/shellfish in the MPA was for self-consumption

or for selling?

[ I ate everything [ | ate mostly and sold a little [ I ate half and sold half
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[ I sold mostly and ate a little [ I sold everything

Q5. If you ate fish/shellfish, how many quantity did you eat during the period?
L1 I ate only fish/shellfish L1 I mostly ate fish/shellfish in my meal
L1 I ate fish/shellfish half of my meal L] | ate fish/shellfish a little

Q6. If you sold fish/shellfish during opening period of taboo area, what did you buy?
1 Food 1 Commodity [J Cloth [ Material for broken house/equipment
1 School fee for my children [ Others

Q7. Do you agree that expansion of taboo area in the JICA’s previous project has contributed
to increase the coastal resource and to secure the food during emergency period?
[ Yes, | completely agree [ Yes, |l agree [ Yes, but | agree a little

[J No, I do not agree [ |do not know the JICA’s previous project/activities

Q8. Did you have a sense of food security during the emergency period before the cyclone
PAM since there was a taboo area in the community?

[J Yes, | completely had [ Yes,lhad [ Yes, butlhad a little

1 No, | did not have

Q9. Do you have a sense of food security during the emergency period since taboo area was
expanded in the JICA’s previous project?
] Yes, | completely have [ Yes, | have [ Yes, butl have a little

[J No, I do not have [ |do not know the JICA's previous project/activities
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Appendix 3: Resource management activities implemented in the survey sites

1. Resource management activities in Emae before disaster

Major resource management in major villages of Emae Island before the damage of cyclone

Pam was as follows.

Table 1: Major resource management activities before cyclone Pam in major villages of Emae

Island

Cook Reef Cook Reef which is off the northwest coast of the island belongs to Emae

Island. There are restrictions on the following seven fish species at this reef.
- Clam
- Trochus

- Sea cucumber (It was allowed to harvest only one month after cyclone

Pam damage and sold to Chinese traders)

- Lobster (Male only, 22 ¢cm or more is possible to catch)
- Conch shell
- Green snail

- Sea turtle (Applicable to VFD before custom ceremony and it is possible up
to 2 per village)

Fishing boats may come from Makira, Tongoa, Efate, too.

Makatea There was a 3 km X 500 m taboo area that started in 2007. The taboo area
is opened only at the ceremony of the chief. Even in the open area, collection
of trochus and green snail is prohibited.

Tongamea There was a taboo area of 500 m x 200 m.

Sangava There are four land owners, but two people on the ocean side have
established a taboo area of 400 m x 200 m in the meantime. It was set under
the agreement of four chiefs. It was established in 1990, and it was opened
temporarily in 1993. It was closed again in 2005.

Vaidini The taboo area was established at the coastline about 800 m in the 1980’s.

It was temporarily opened in 1991, but it was closed in 2001. It is possible to

catch fish, lobster, mangrove crab, sea turtles within the taboo area.
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Figure 1: Taboo area in Emae around 2015

As a resource management group of Emae, there are the Vanua-tai committee members from
each village and Fenua-tai oversees the entire island. Vanua-tai was a volunteer for turtle resource
monitors arranged for the activities of NGO, Wan Small bag in the 1990s, but the Vanua-tai
Committee was officially established in Emae Island as a group of coastal resource management
in year 2000. In addition, one of the VFD officer supported the establishment of Feua-tai in order
to disseminate the activities of the Project for Promotion of Grace of the Sea in the Coastal Village
phase I1. The main objective is protection of coastal resources and taboo areas. Ten representatives
from 10 Fenua-tai committees are members. However, due to the end of support on an assistant
of survey by IRD (counterpart could visit Emae frequently since travel allowance was paid), VFD
has been unable to visit Emae regularly, and activities are somewhat declining after the damage
by Cyclone Pam. Currently, reef cleanings etc. in several villages are the main activities, and
meetings etc. are not held. There is no budget for carrying out activities.

A resource management plan has been prepared but it has stopped at the draft stage.
Consultations in each village has been completed and consent has been obtained from the Chief

Council and Area Council, so they are waiting for finalization.

2. Resource management activities in Lelepa Island and Mangaliliu before disaster

The taboo area and rules in Lelepa Island and Mangaliliu before the damage of Cyclone Pam were
as follows. The area enclosed by the orange line was an existing one, and the area surrounded by
red was the taboo area which local population had agreed and expanded at Project for Promotion

of Grace of the Sea in the Coastal Village Phase II.
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Figure 2: Taboo area in Lelepa Island and Mangaliliu
Source: Community Based Coastal Resource Management (CB-CRM) Plan for West Efate-

Lelema Area

Table 2: Prohibited matters in Taboo area

Management Area and Banned Species Banned Fishing
location Method

;/T;‘igr;lfggg” Trochus, Green Snail, Prawn, Land - Dive fishing during
E168°12¢ 643” Crab, Sea Crab, Fish (including day and night.
— Loubouluk Aquarium fish) , Turtle, shells, Small
S17°39’176” o
E168°11° 266” Green Snail, Giant Clam,

Chiton(Tamuruku), Sea cucumber, Clam

shells and Octopus
Vatunmanko Trochus, Giant Clam, shells, Land Crab, | - Dive fishing during
S17°37° 828” Sea Crab, Prawn, Clam Shell, Octopus, day and night.
E168°12° 643” .
- Toalima Chiton (Tamuruku), Sea cucumber Clam
S17°35°159” shells and
E1687147 565 Aquarium fish
Loubouluk Trochus, Green Snail, Land Crab, Sea - Free take zone
S17°39° 176 crab, shells, Turtle, Giant Clam,
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E168°11° 266”

aquarium fish, Sea cucumber (Mamu)

— Tuktuk Bay and Clam shells

S17°42°

E168°10°

é?l;g;gﬁﬁgium Rumta | Figh, Giant Clam, Clam Shell, shells, - Dive fishing during

E168°13’ 459" Green snail, Trochus, Sea cucumber, night.

— Viltoka — Naurvatlap | Octopus and Aquarium fish

S17°36° 7757

E168°12° 759~

Lelepa Taboo area Giant Clam, Fish, Turtle, shells, Clam - Ban on all fishing

Auba Shell, Octopus, Trochus, Green snail and activities

S17°36°775” Sea cucumber. - Conservation

E168°12°759”

- Lakposa

S17°36° 119~

E168°13°459”

Hat Island Trochus, Green Snail, Prawn, Land - Ban on all fishing
Crab, Sea Crab, Fish (including activities
Aquarium fish), Turtle, shells, Small - Conservation

Green Snail, Clam Shell, Tamaruku, and

Sea cucumber (Mamu).

Source: Community Based Coastal Resource Management (CB-CRM) Plan for West Efate-

Lelema Area

3. Resource management activities in Waisisi before disaster

In Waisisi, a small scale taboo area was established and the size was 150 m x 100 m (to the
edge of the reef). Fishing in the taboo area is not prohibited, but using of spear gun etc. is
prohibited in the taboo area and only line fishing is allowed to operate. In addition, female catch

shellfish by the diving fishery, but it has been decided that they can dive only from 1% April to

30" September and they cannot dive for seven months.

4. Resource management activities in Aniwa before disaster

Resource management activities that had been carried out in Aniwa Island before the damage of
cyclone Pam were a taboo area (50 m x 40 m) started in 2013 in Ikoukau and a taboo area in the

lagoon in the northern part of the island. It was a ban on fishing from July to February every year.

In addition, there were taboo areas in Ikoukau and Imatu which had been opened.
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Taboo area of Imatu (Open)

Taboo area (Lagoon)
Open from March to June (every year)

-
Taboo area of Ikeulau :
- Ikoukau

Taboo area of Ikoukau (Open)

Figure 3: Taboo areas in Aniwa Island before the damage of Cyclone Pam

5. Resource management activities in Aneityum before disaster

Resource management activities in Aneityum Island before the damage of cyclone Pam were as
follows. Due to the outcomes of the Project of Promotion of Grace of the Sea in the Coastal
Village phase II, seven other taboo areas have been established besides the existing Zone 5, and
their landmarks were also clarified.

P\.r'lth'.'r unabunmopg =
= NEW

Zone 4 (Invac - Anwaj) Zone 3 Anijijao (2 pine trees)
No take for all species to Uje bay (black stone)
Trochus and Green snail

NEW

Zone 4 (Anabras - ) NEW
Anthwunabunmop) b . Anweitan (No
Lobster night diving _ aje Bay take zone)

NEW
Zone 1 (Aniplithei - Analviniec)
Trochus and Green snail

oW & 4 - = Aniplither
3 NM Reef lvinec J

No take for all species : £ " —, : X 5

Zone 5 (Mystery Island and i r W™

anijijau) ! =l . NEW

Inside the reef area, no catch at i Ly e Zone 2 Anicinecen to lvanelhat
all for any species. ' & Trochus, Green snail and small

]

Figure 4: Taboo areas in Aneityum Island

Source: Community Based Coastal Resource Management (CB-CRM) Plan for Aneityum
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Table 3: Prohibited matters in Taboo areas in Aneityum Island

ZONE BOUNDRY Location TABOO AREA MANAGEMENT
(LANDMARK) MESURE
(Gear or species)
ZONE | Aniplithei to S 020°14°15,97” | Aniplithei (river Trochus and Green snail
1 Analvinec E169°48°54.97” | mouth) to
S 020°14°06,72” | Anijethuros
E169°47°36.62” | (Rocks)
ZONE | Analvinec to S 020°14°06,72” | Anijanumu Small hooks and cast net,
2 Anijijiau E169°47°36.62” | (Reggea beach) to | gill net (4’) — Seagrass
S 020°14°04,05” | Blue water SDA area
E169°46°07.96” | (Tall coconut)
ZONE | Anijijiau (SDA tall | S 020°14°04,05” | Anijijao (2 pine Green snail and trochus
3 coconut) to E169°46°07.96” | trees) to Uje bay
Anithwunamaukuri | S 020°12°55,88” | (black stone)
E169°45°28.55”
ZONE | Anithwunamaukuri | S 020°12°55,88” | Ivahak to Anwaj No take for all species
4 to E169°45°28.55” | bay Lobster by night diving
Anthwunabunmop | S 020°10°19,00” | Anabras to
(Coconut) E169°44°31.04” | Anthwunabunmop
ZONE | Mystery Island S 020°14°37,04” | Mystery and stone | No take for all species
5 E169°45°49.07”
Special zone S 020°12°58,98” | 3 mile reef No take for all species

E169°44°38.90”

Source: Community Based Coastal Resource Management (CB-CRM) Plan for Aneityum
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MINUTES OF MEETING
OF
ESTABLISHMENT OF THE LTIAISON CONFERENCE
FOR
DEEP-BOTTOM FISH FISHERY MANAGEMENT IN SHEFA PROVINCE

The meeting of establishment of the Liaison Conference for Deep-Bottom Fish Fishery
Management (hereinafter referred to as “DBFFM”) in Shefa Province was held in 26" October
2023 in Finonge, Emae with participation of representatives of deep-bottom fishers from Marae,
Sangava, Tongamea, Makira and Mataso, Area Administrators of Emae, Makira and Mataso.
representative of Vanuatu Fisheries Department (hereinafter referred to as “VFD”) and a JICA
expert of “The Project for Promotion of Grace of the Sea in the Coastal Villages™ for discussion
and making agreement of establishment of the Liaison Conference for DBFFM. As result of
discussion, participants of the meeting agreed on the matters referred to in the document

attached hereto.
3" November, 2023

I

Moses Townie\  A0beA Kalyp wielly  Toeb

Representative of Marae Representative of Sangava Representative of Tongamea
Lo /e
e -
ANave Touw ey Keuwr Hen
Representative of Makira Representative of Mataso
’/)'/( 7
Ms. Liah Kaltoi Mr. Sompert Rena Gereva
Acting Secretary General Acting Director

Shefa Province Vanuatu Fisheries Department



ATTACHED DOCUMENT

The Liaison Conference was established to share information and build consensus among
its participants for efforts of DBFFM. This will prevent conflicts among stakeholders and
use fishery resources rationally, aiming for sustainable use of deep-bottom fish resources.

The Liaison Conference is consisted of the Shefa provincial government and the
communities conducting deep-bottom fish fisheries in Emae, Makira, and Mataso. The VFD

will also be responsible for any necessary technical assistance.

The Chairperson of the Liaison Conference will be elected by consultation of the conference

members.

The Liaison Conference will set the Fishery Management Area to be managed for deep-

bottom fish resources.

The Liaison Conference will discuss the development of the DBFFM management plan.

The Liaison Conference will consider monitoring methods for DBFFM.

Shefa province government or the communities that consist of the conference may call a

meeting of the Liaison Conference as needed.

The VFD will provide necessary advice or technical assistance to the conference at the

request of the conference members.

Other necessary considerations will be discussed and decided at the conference.

End

Attachment: List of attendance of the meeting



Attachment: List of attendance of the meeting

Name Community/Title

Shefa Province Government

Christopher Matariki Emae-Area Administrator

Jacques Berry Makira/Mataso- Area Administrator

Representatives from the communities

Pedro Betsesai Marae/Data Collector
Moses Daniel Marae/Fisherman
Kennethy R Sangava

Annie Daniel Sangava/Fenuatai

Willie Jacob Tongamea/Fisherman & Data Collector
Kalo Marak Tongamea/ Emae Farmer
Kaloris Willie Kaltonga Tongamea/Fisherman
Peter Wilson Tongamea/Fisherman
Cameron Daniel Siwo/Fisherman

Ambua K Vatini

Worsen Atavi Vaitini/Fisherman
Andrew Obed Makira/Fisherman

Mark Tauki Makira/Data Collector
Willie Robbie Makira/Fisherman

Kevin Henry Mataso/Fisherman
Robsen Firiam Mataso/Fisherman

Vanuatu Fisheries Department

Dimitri Keilala Shefa Fisheries Development Officer

JICA expert

ECGIGO Manabu JICA Expert for GOSIII Project




FISH QUALITY & SPOILAGE TRAINING

Vanuatu Fisheries Department
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|.BRIEF BACKGROUND

Vanuatu land mass-
12, 000 Km?2

Exclusive Economic
Zone 660, 222 km?2

80- 90% coast line
settlement

Total Vanuatu Reef-
1200 km?2

30- 40% fish
poisoning cases




IMPORTANCE BLONG FISHERY
RESOURCES

Fishery resources hem ie Majority blo ol pipol blo
wan lo ol primary Vanuatu oli earnem
resources blo kantri blo money mo kakai ol fis,
Vanuatu. shelfis mo ol nara marine,

fres wota o farm species
fishery species
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NATIONAL GOVERNMENT PRIORITY FOCUS

: * SPO 3- Food &
National Nutrition Security
IR allegation of NCD risk

Policy 2016- Improve access to
(RTINS  sufficient & Safe
seafood

The people’s Environmental Pillar
plan; Economy Pillar

MALFFB proved production &
NN SEo0d Security



VANUATU SEAFOOD
VERIFICATION AGENCY

|4, Part 6
Appropriate quality
control measures and
seafood production

Ob'|eq'|vg .

Fis i.ct N2 10
L ' -
Verify and certify imports.
- and Export of seafood




YANUATU—SEAFOOD-VERTHCATION
AGENCY- COASTAL

Domestic Fish:
Market

Inspection &

Standardizing @

Artisanal
Boat
Inspection

Landing sites
Inspection

Training



TRAINING CONTENT

Benefits of
proper
handling

Causes &
Prevention
of

GHP
requirements
& Practices-

contaminat Fishing

1on

Freezing &
lcing
Techniques

GHP-
Landing sites




WORKSHOP GOALS

Workshop ia yu helpem yu
blo;

Improvum olgeta ways blong yu
save lukoutem gud fish start lo
hook kasem plate.

Kivim information about post-
harvest loss wei e kasem
affectem fisheries resources
blong yumi.

Save wanem nao ol Gud Hygiene
Practices ia.

Promotem mo appliem ol gud
hygiene practices ia lo ol steps
blo ol production chain.

Mekem sua se seafood products
ie mas ol safe mo oli stap lo gud
quality blo wan man, woman or
pikinini ie save kakai.




SHORT FILM




WANEM NAO QUALITI??

- Bodi kala blong fis (colar)

- Taste blofresflavar blofisno
texture blo bodi blofis e tastemgud
taemyu kakai

-Safe taemyu kakai

-Fulap lo wetemgudfala nutntional
value

- Prang, value and sale service

- Consistency supply lo market




WANEM NAO GUDFALA SIDE FIS QUALITI??

Taem yumi lukoutem gud fis
hemia hem ie sam benefits
wei yumi save tekem aot lo
hem:

 Tekemgud cash noney losale
Customer bai ie healthy mo happy
Gudfala reputation

Increasemshelf- life blofis)
Reducemfis bame sk




OL RAPIS SIDE BLONG NOGUD FIS??

Yu salemfis blo yu lo wan lower
price

Rai fis ie no save stap longtaem yu
mas salemauick taem

Bai fis e nogud quick taemno
customer ie save sk Spos ie kakai




HAO NAO YU SAVE SE FIS E NOGUD

w‘

Taemfisie ded, ie kat samchanges e
Wel le tekemples |

Fis e cl/mmq@w\ colonr
Fls e cl/mmq@vm taste

Fis ie producem smel wmo ie
save ko sofsof hariap nomo

A santingia yum save usumblo jajemaqualiti blofis moie save
contribute o affectemprice. Spos yumi no lukoutemgud fis blo yurm
bai ie save kamnogud no less valuable,

Yui spolemrresource blo yuni(post- harvest loss)




. PERSONAL

HYGIENE

Washemgud hand blong yu bifo o afta yu holemfis
Kipimyu Klin everi taemyu deal wetemfis
Kipimwok ples blong yu e klin oltaem




2. HYGIENIC REQUIREMENTS
MO SAFE PRACTICE LOTAEM
BLONG FISHING

Poor handling ie save affectemfis
wetemgerms no bactena.

Fishermanie fail blo usumice /
pratectemfis losun

Poor handling taemyum droppem
fis lodeck bloboat o canoe

-1 Aim to handle fish with care so you don't:
Dammagemflesh, broken skins, smashed, soft, bruised)
Alowbacteria to contanminate
Three (3) patential hazards or risk Biologjical, Chemical & Physical




HYGIENIC REQUIREMENTS MO
SAFE PRACTICE LO TAEM
BLONG FISHING

SAM CONTRIBUTOR WEI IE SAVE SPOLEM QUALITI BLONG
FIS;

Leao fis ie stap long-taem lo sun mo warm
temperature.

Dirty boat.
Dirty equipment's
Long fishing trips

Careless handling blo fis taem yu catchem lo high
temperature blo dei.




OL RAPIS WEI BLO SAVE SPOLEM QUALITI
BLO FIS LONG TAEM BLONG FISHING

Ol samting wei ie save Increasemno spalemo causemdamage Wel ie
save lead ie ko lo poor qualiti o loa praes

A way santing wei e save spolemfis bloyy
- Enzymes
- Partial freezing
- Rapid Rigor Mortis
- Bacteria
- Rough Handling
» Stavap lo fis
» Sakewm fis o droppem fis
+ Lego fis ie stap longtaem lo warmth temperature




3. HYGIENE MO HANDLING
LONG LANDING

Samfala samting wei e save causem fish spoilage

long landing site;
No Kipim fis e kolkol long taewm blo landivg,
selling mo transfer e ko lo trak, warafala

boat wo local solar fish outlet

Delay blowg travferewm fis long boat| solar
freezer ontlet

Rough handling olsewm sakem fis out lo boat
ko lo sand beach

O droppem fis olboat lo sand beach/ arass




OL SAMTING TU WHl E SAVE MEKEM FIS E NO GUD/ NO SAFE BLO
KAKAI YUMI SAVE FINEM TU LO LANDING SITE OLSEM,

contamination blong fis wetem:
WMertal, glass wmo wood

Fuel, oll, cleaning chewmical &
exnanst smoke blo ol trak

Surface contact wei fis e land lo
hem e.9). floor

Domestic animals mo pest
Fish handlers

Unclean water mo ice




SHORT FILMS




4. GUD QUALITI FROZEN FIS

Kipim Fish e kolkol;
Yu mekemsua se fis e kolkal oltaem

(Thisis the best way to keep it fresh and to meke sureiit is
good quality.)
Ol weis wei yu save mekemblong Kipimfis e kolkol:
putum ice long hem

Putum long slurry (this is a mixture of ice
and water)

putum long solar freezer

processeim quick taewm



IMPORTANCE BLONG ICE

Tce e helpem fis blowg e no vogud hariap

Tce e slowem daon growth blong bacteria wo any
activity blong enzymes.

TIce e help blo Kipim fis e fres mo safe blowg
longtaem.




RAPIS FREEZING PRACTICE

Rapis qualiti e ko insaed, Rapis gualiti e ';/ :

kam aot

No over- loadewm Eski mo solar freezer

blong yu

Fis ie stap lo warm air mo ie vo stap lo

|CE.

Fis e stap lo deck blo boat.

Overloadem lo wan freeze wmekem lid
blo freezer ie no save close @M&L

Blo transportem fis ie ko lo airpor+
mekem sua se putum fis insaed lo wan

box.




TYPES OF ICE

Block Ice

Crush Ice TSR L 3 T
A
Flake Ice
‘ ‘ >



5. TRANSPORT BLONG FIS

Kipim fis lo Eski o coutainers

Klinim gud trak o boat bifo yu usum blo
transportem fis lo hewm

Eski o contaiver wei yu usum e wmas be
strong, simooth mo easy blo kliv

mixim any domestic animal wetewm fis




SHORT FILMS




HOW TO CONTROL THE QUALITY WITHOUT ICE

Block direct sunlight Remove gills and internal organs from fish

Cover the fish with a cloth dampened with seawater

Put the fish in the case Return to port after a certain amount of time
(Prevent the fish from coming into contact
with the boat's engine oil)

A _

@ W




6. FISH MARKET/ VENDOR

Kipim ol scale wo ol narafala equipment e
always klin

M mas be kliv taem yu handelem fis

Y vio simoke, congln, spet, sneezed ko lo fis,
kakai o chewing taem yu stap salem fis

Kipim ice wota aot lo Bski lo taem blowg sell
Taem yu feelim se yu sik yu no ko lo marke+

Salem fis lo wan area wei ie protected lo
sun heat mo ol nara weather condition.

washem gud ol edquipments wel yu usum
afta lo end blo dav.




SHORT FILMS




FIS MARKET/VENDOR

WMekem ples blo salem fis blo yu ie
kam wawn gudfala environment wei ie
attractem ol customers.

ie gud blo display lo ol information lo
cnstomers. (poster blo fis mo sam
nara nformation bakeken)

Ol taem keepim fis lo waw cool, dust
free, animal wo pest free
environment.

Ol taem keepim ol fis holder box
antap lo ground.

Handlem fis lo wan gud way NO
sakem fis o putum lo grouwd.




SHORT FILMS
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GOOD FISH SALE PRACTICES IN
PORT VILA




CHECK YOUR STEPS: FOUR SIMPLE STEPS TO FOOD SAFETY

FOOD BUSINESS
o Bad re/mfﬂﬁon.

* Loss of revenue.

o Business closure,

E L’eya/ action and
pena/ﬁes:

CONSUMER/ECONOMY

Proa/ucﬁuify loss,
Work absenteeism.,
Medical expenses.
Warféﬁiﬁ and. j'uﬁ[emhj.
Permanent ;ﬁméiﬁ‘fy.
Death.

FOOD SAFETY
INVOLVES
EVERYBODY IN
THE FOOD
CHAIN.

Mike Johanns
/& United States Senatos
' QUOTEHD,COM Born 1950



South Milwaukee in |
2000

Brianna died a week late yndrome. Brianna,
along with most of the other 140 people who were sickened in the outbreak, consumed
watermelon that had been cross-contaminated with raw meat.



/.KEEPING YOUR FREEZER/ESKY
CLEAN

If the inside of the solar freezer is dirty, bacteria can grow
and accelerate fish spoilage. Therefore, regular cleaning of
the solar freezer is necessary.




Klinim sola friza oltaim(| taem / 3 manis)

|.Swijim off sola friza 2.0penem lid taim yu sta klinim 3.Tekem aot fish mo ol nara samting lo friza

e L N w—y

4. Tekem aot ice insaed lo sola friza 5.Tekem aot wota tru lo drain

Wipem

P e - N g wetem
;‘in " i Y Kaliko
* tool we umi usum emi — - =
) *Afta we evri wota | kamaot, klosem drain *Afta sam hour is pas,
plastic scraper ,

Setem up stret level lo friza

Sapos sola friza | toti,
Usum sop blo wasem plate blo klinim friza, NO
USUM BLEACH!




8.A CASE OF POISONING CAUSED BY SEAFOOD
- HISTAMINE POISONING -

Histamine

A chemical substance produced by the decomposition of histidine, an amino acid contained in fish meat, etc., by a
certain type of bacteria.

Several species of bacteria that convert histidine to histamine adhere to the body surface and gills of fish.These
bacteria do not reproduce while the fish is alive, but after the fish has died, these bacteria reproduce and
decompose histidine in the fish meat to produce histamine.

Fish that tend to produce a lot of histamine

Red-fleshed fish such as tuna and bonito originally contain a large amount of histidine in their muscles, so a large
amount of histamine is also produced.

— Be careful with "Skipjack Tuna" and "Yellowfin Tuna", which are often caught in Vanuatu!




8.A CASE OF POISONING CAUSED BY SEAFOOD
- HISTAMINE POISONING -

= histamine food poisoning

Occurs after eating foods that contain high levels of histamine

= Symptoms

Symptoms such as flushing, headache, hives, and fever usually occur 30 to 60 minutes after eating

a w <




8.A CASE OF POISONING CAUSED BY SEAFOOD
- HISTAMINE POISONING -

= Three points to prevent histamine poisoning
(DLow temperature control (ice, storage in ice water). *10°C or less
(@Don’t thaw at room temperature.

@Don’t leave fish at room temperature or refrigerated for a long time until cooking.

It can be considered that not increasing histamine is almost the same as maintaining freshness of
all fisheries product.

—The above three points apply to all fisheries products!




8.A CASE OF POISONING CAUSED BY SEAFOOD
- HISTAMINE POISONING -

To prevent histamine poisoning
Fishing boat:Always put ice in the fishing hold to cool the fish after catching.
B4 Land the caught fish as soon as possible

Immediately apply ice to the landed fish, or put it in ice water and store it at a low
temperature.




8.A CASE OF POISONING CAUSED BY SEAFOOD
- HISTAMINE POISONING -

To prevent histamine poisoning
Fish market:Always put ice in the fish box when displaying.
E4 Apply ice as soon as possible after landing, or store in ice water

Keep fish cool by monitoring ice consumption and replenishing ice as needed




8.A CASE OF POISONING CAUSED BY SEAFOOD
- CIGUATERA POISONING -

WANEM HEMI CIGUATERA?

Ciguatera hemi wan kaen posen we man o woman i save sik long
hem taem hemi kakae rif fis we i karem posen ia insaed long hem.
Ci%uc’rerc fis posen hemi stap long ol tropikel rigen we Vanuatu tu i
pat blong hem.

CIGUATERA | KAM WEA?

Ciguatera hemi wan posen we i stap long ol smol smol animol we yu
no save luk long neked ae blo yu mo animol ia i liv insaed long ol
nalumlum. Oli mekem flao taem we korel rif i damej long taem blong
wan najurel disasta (olsem saeklon, posen stafis aotbrek mo plante
moa...), mo tu, ol aktiviti blong man long graon i save mekem fulap
toti we i save kasem solwota long taem %Iong hevi ren mo tru long ol
najurel riva mo strim. Ol toti ia taem we i kasem solwota i save
mekem nalumlum i gru moa hariap mo namba blong smol animol ia i
save kam antap plante.




8.A CASE OF POISONING CAUSED BY SEAFMNNN

- CIGUATERA POISONING -

HAO NAO FISH | KAREM POSEN IA?

Everi rif fis yumi save grupum olgeta long tu grup:

1.0l rif fis we oli kakae nalumlum o kras blong solwota nomo KOMON
2.0l rif fis we oli kakae nara rif fis bageken o mit nomo K:[RFE;IASP\gg E‘N

| gat sam rif fis long grup namba 1 yumi save kasem posen ia long
geta taem oli kakae small nalumlum ia. Posen isave ﬁs isi nomo
m'e grup blong rif fis namba 2 i kakae grup blong rif fi

Andanit igot ol lis blon? ol rif fis we |
save posenem man wetem Ciguatero
sipos ol kakoe,

FIS GRUP NAMBA |

Man o woman i save kasem Ciguatera sipos hemi kakae eni fis long
tufala grup ya. Be {u save sik bigwan moa taem yu kakae fis long
ncmgc 2weika

grup rem posen.

Risen hemi from taem wan fis long grup namba 1 i kakae nalumlum

we smol animol istop karem ong Cig'uatera istap long hem,

bodi blong hem ikam posen. Naia taem wan ti ncn?ba 2i Blak fis

s long gru
SR

kakae fulap long ol fis lo rup namba 1, kam moa
bigwan lon% ng' Hemia homng i%ro’r,n bodi blongpg:eino save aotem
posen ia long wan isi wei.




8.A CASE OF POISONING CAUSED BY SEAFOOD
- CIGUATERA POISONING -

FIS WE | KAREM POSEN?

Fis we i karem posen ya long bodi blong hem, man o woman i no
save luk save long ae blong hem. Smel mo tes blong em i semak
nomo long ol narafala fis. liva mo hed blo fis nao i karem plante
posen komperem wetem mit blong fis. Man o woman i save kukum
rif fis, putum long aisbokis, be hemia tu bae i no save givhan blo
karemaot posen long bodi blong fis.

OL SAEN BLONG CIGUATERA POSEN

Afta long 2 kasem 12 hao, man o woman we kakae posen rif fis,
hemi save harem ifek blong hem.

Ol common saen:
e Bel i soq, yu save traot, sitsit wota
¢ Ol masel mo joen blong bodi | soa
e Hed i soq, yu taet mo swet
e Yu harem se yu kolkol
e Taem yu tajem wota, yu harem olsem sam samthing istap stikim
han blong yu



8.A CASE OF POISONING CAUSED BY SEAFOOD
- CIGUATERA POISONING -

TRITMEN

Ciguatera hemi gat limited tritmen long hospitel blong

yumi. Sipos yu ting se yu kasem Ci?ua era posening, plis kontaktem

wan Dokta o ko long hospitel kwik faem. Igat ol tredisenol remidi tu

we | provum plante taem se | save kurim man o woman we | kakae
osen rif fis be igud yu ko long hospitel blong oli jekem gud yu
astaem.




Practical- Proper
Fish cleaning and
Gutting

Fresh Chilled/
Frozen for Market



TANKIO TUMAS LONG LISTENING
BLO YU!!
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1.Nutritional status

Vanuatu consumes less than recommended amounts of dairy products, vegetables, seaweed, small fish and

legumes. These foods are rich in calcium.
Vanuatu people are thought to be deficient in calcium intake.

Dietary intakes

Dietary intakes of key foods and nutrients in adults aged 20 years and over compared against minimum and maximum targets

: © National
Frit [—o—0———0 R © Su0-regiond
i O Regional
: o Global
Vegetabies LEE A ° | e
I Within target
Legumes o o R
Nuts [o—0-0—0 = —————————
Whole grains [ ——0——0——o Vo

Fish o}
Dairy O
Red meat O000—
| H
0% 25% 50% 75% 100% 125% 150% 175% 200% >200%

% of recommended intake



?.Role of calcium

e Strengthen bones and teeth

 Helps blood clot to prevent bleeding

« Moves muscles/suppresses excitability
 Increase the contractile action of the myocardium
« Stabilize the nerves

‘ Essential for a healthy life!



3.Effects of calcium deficiency

- Affect growth
- Weakened bones and teeth

- Body goes numb

- Rough skin About 25% of Adult in Vanuatu have high blood pressure!
- Osteoporosis

- High blood pressure
- Arteriosclerosis




4. Fish bone

e Fish bones, which are usually discarded, contain a lot of
nutrients such as calcium, phosphorus, magnesium, vitamin D,
iron, folic acid, and amino acids.

‘Using fish bones |leads to effective use of fisheries
resources and improved nutrition for the nation!



h.Method of taking fish bone

(Commercial level, School meal) There is a possibility that we can use
tuna bone from school meal preparation. We put the bone in oven to dry,
then put the dried bone in blender to grind. In particular, by using it in
school meal, children will understand the importance of calcium and
contribute to regular intake of calcium.




h.Method of taking fish bone

(Household level) There is a possibility that we can use reef fish bone
from each household. We just put the bone in oil to fry.




h.Method of taking fish bone

(Aquaculture farmer level) Slow-growing fingerlings are sometimes
thinned out in order to retain good-growing fingerlings. There is a
possibility that we can use thinned fingerlings from farmers. We just put

the small fish in oil to fry.




0.Nutrients of tuna bone powder

Yellowfin tuna, Japan, fried, 15 minutes at 170 C

- Content(/100g)

calcium

phosphorus

magnesium

Vitamin D

iron

folic acid

A4730mg

2660mg

119mg

6.7ug

2.3mg

12ug

WHO recommended intake (/Day)

*Average

Male 1133mg
Female 1166mg

Male and Female
883mg

Male 385mg
Female 311mg

Male and Female
15ug

Male 8.5mg
Female 12.5mg

Male and Female
383ug

Intake in Vanuatu (/Day)
N/A

N/A
N/A
N/A
N/A

N/A

10



0.Nutrients in tuna bone powder

Yellowfin tuna, Japan, fried, 15 minutes at 170° C

Essential amino acid Content(/100g) | WHO recommended intake Intake in Vanuatu
(/Day/50kg of body weight) (/Day)

Tryptophan 400mg 200mg N/A
leucine 3100mg 1950mg N/A
lysine 3500mg 1500mg N/A
valine 2200mg 1300mg N/A
threonine 2100mg 750mg N/A
phenylalanine 1700mg 1250mg N/A
methionine 1200mg 750mg N/A
isoleucine 1800mg 1000mg N/A

*Essential amino acids: Amino acids that cannot be synthesized in sufficient amounts in the body of
animals and must be ingested as nutrients.



Colum : Relationship between Calcium and Vitamin D

Vitamin D is synthesized in the skin when exposed to ultraviolet rays.

Vitamin D is a nutrient that promotes calcium absorption in the small
intestine and is involved in normal bone development.

Therefore, sunbathing and moderate exposure to UV rays helps maintain
bone health.

Calcium absorptance :
About 33%




[ Nutrients of Reef fish bone

Yellowfin tuna, Vanuatu, fried, 15 minutes at 170° C

Content(/100g) | WHO recommended intake (/Day) Intake in Vanuatu (/Day)
*Average
N/A

calcium 5.96mg Male 1133mg
Female 1166mg

phosphorus 770mg Male and Female N/A
883mg

magnesium 138.02mg Male 385mg N/A
Female 311mg

iron 2mg Male 8.5mg N/A

Female 12.5mg



[ Nutrients of Reef fish bone

Yellowfin tuna, Vanuatu, Dried,
30 minutes at 200°C, 30 minutes at 250°C, 1 hour at 270°C

Content(/100g) | WHO recommended intake (/Day) Intake in Vanuatu (/Day)
*Average
N/A

calcium 70mg Male 1133mg
Female 1166mg

phosphorus 76mg Male and Female N/A
883mg

magnesium 5.4mg Male 385mg N/A
Female 311mg

iron 13.27mg Male 8.5mg N/A

Female 12.5mg

14



[ Nutrients of Reef fish bone

Bluefis, Vanuatu, fried, 15 minutes at 170° C

Content(/100g) | WHO recommended intake (/Day) Intake in Vanuatu (/Day)
*Average
N/A

calcium 1.78mg Male 1133mg
Female 1166mg

phosphorus 870mg Male and Female N/A
883mg

magnesium 151.62mg Male 385mg N/A
Female 311mg

iron 1.85mg Male 8.5mg N/A

Female 12.5mg



/.Nutrients of Tilapia

Tilapia, Vanuatu, fried, 10 minutes at 170° C

Content(/100g) | WHO recommended intake (/Day) Intake in Vanuatu (/Day)
*Average
N/A

calcium 68mg Male 1133mg
Female 1166mg

phosphorus 60mg Male and Female N/A
883mg

magnesium 4.45mg Male 385mg N/A
Female 311mg

iron 25.4mg Male 8.5mg N/A

Female 12.5mg



Ministry of Trade activity : Farm to Table

Objectif : Before last year 2021, a new program called the “Farm-to-
table” was established through the Vanuatu government/Ministry of
Agriculture in partnership with other NGO. The program aims to promote
local food in school kitchens and reduce the use of imported food,

Venue : Malapoa College plus Lycee School (The aim of this program is
to use this process in all schools in Vanuatu. Currently 3 schools have
already started this)

Contents of meal : From Monday to Sunday. Lunch and dinner, Local
food (taro,kumala,Manioc + beef/fish/chiken, No rice)



Ministry of health activity

Vanuatu Food Safety, Security & Nutrition Policy 2022-2030



Discussion

Good points to introduce fish bone powder

Challenges to introduce fish bone powder

Expectation for following organizations for introduce fish bone powder
- To Vanuatu Fisheries Department

- To Ministry of Trade

- To Ministry of Health



Inside this issue

Catching names: Folk taxonomy
of marine fauna on Takuu Atoll,
Papua New Guinea

A. Moesinger p.2

A field survey of the green snail
(Turbo marmoratus) in Vanuatu:
Density, effects of transplantation,
and villagers’ motives for
participation in transplantation
and conservation activities

H. Terashima et al. p.15

Editor

Kenneth Ruddle
Asahigaoka-cho 7-22-511
Ashiya-shi

Hyogo-ken

Japan 659-0012

Email: mb5k-rddl@asahi-net.orjp

Production

Pacific Community

Fisheries Information Section

SPC, BP D5, 98848 Noumea Cedex
New Caledonia

Fax: +687 263818

Email: cfpinfo@spc.int
www.spc.int/coastfish

Produced with financial assistance
from the Australian Government,
the European Union, France and
the New Zealand Aid Programme

=, Pacific
Community

5 Communauté
./ du Pacifique

Kk ok

x

i‘u
*

4

Issue 39 — April 2018

TRADITIONAL

Marine Resource Management and Knowledge

information bulletin

Editor’s note

This edition contains two articles that are both centred on Melanesian
topics. The first, ‘Catching names: Folk taxonomy of marine fauna on
Takuu Atoll, Papua New Guinea’, by Anke Moesinger, describes and
analyses how the islanders of Takuu Atoll perceive and make use of
their marine environment. This article also presents an analysis of the
Takuu residents’ descriptions and classifications of 200 local marine
vertebrates and invertebrates.

The second article ‘A field survey of the green snail (Turbo marmoratus)
in Vanuatu: Habitat density, effects of transplantation, and villagers’
motives for participation in transplantation and conservation
activities’, is authored by H. Terashima and colleagues. This article
describes a field survey that was conducted by the authors in Vanuatu
in 2017 for estimating the density of green snail on transplantation
sites and surrounding areas. It then describes the procedures and
gives results of a questionnaire survey that was conducted in order
to understand the motives of villagers who participated in the green
snail transplantation and conservation activities in selected villages
in north-western Efate Island and eastern Malakula Island. An
awareness survey was also conducted in villages with no experience
of these transplantation and conservation activities. Information was
collected from target villagers using a questionnaire based on ‘Scheffe’s
pairwise comparisons test’ to understand the most important motive
for managing and conserving the green snail.

Kenneth Ruddle

Note:

In line with a worldwide trend to limit the impact of producing printed
publications on the environment, SPC has decided to stop the production
and distribution of printed copies of this and other information bulletins.
The SPC Traditional Marine Resource Management and Knowledge Information
Bulletin is only available in digital format since issue #36. All issues remain
accessible from SPC’s website at:

http:/ / coastfish.spc.int/en/ publications /bulletins/ traditional-management
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Catching names: Folk taxonomy of marine fauna on Takuu Atoll,
Papua New Guinea

Anke Moesinger'

Abstract

Folk taxonomies are a critical component for understanding resource use patterns and cultural, social and
economic preferences on geographically remote Pacific atolls. To understand how people perceive and
make use of their environment, 200 local names for marine vertebrates and invertebrates were collected
and the hierarchical classification system was documented on Takuu Atoll in Papua New Guinea. The local
nomenclature of the marine fauna of Takuu is based largely on shared fundamental morphological charac-
teristics. Furthermore, all fish (Te ika) in the ocean are placed into one of five distinct groups in the hierar-
chical classification system. These include three functional groups that are categorised by ecological niche,
whereas another group encompasses all fish that possess a certain behavioural trait. The fifth group is
unique in that it is solely made up of fish that were previously targeted during local Sii fishing expeditions.
This article presents an analysis of Takuu residents” descriptions and classifications of local fish and marine

invertebrates.

Keywords

Folk taxonomy, Takuu Atoll, local knowledge, Polynesian outlier, folk hierarchical classification

Introduction

Takuu Atoll islanders are dependent on and inex-
tricably linked to the marine environment that sur-
rounds them, and fishing permeates almost every
aspect of their lives. To gain an understanding of
how the people of Takuu observe and make use
of their environment, I collected local names for
marine vertebrates and invertebrates. As has been
shown throughout much of the Pacific region and
beyond, folk taxa not only must be established as a
baseline for further studies of local knowledge but
can significantly aid in participatory monitoring
and other conservation measures (Foale 1998; May
2005). This paper provides an examination of local
nomenclature and the hierarchical classification
system currently in use on Takuu Atoll.

Study area

At157°E and 4.5°S, Takuu Atoll, also known as Mort-
lock, lies 273 km northeast of Buka, Bougainville,
Papua New Guinea (PNG). Although politically part
of PNG, Takuu Atoll is geographically and ecologi-
cally part of the Solomon Islands archipelago. The

atoll is one of only three Polynesian outliers found
in PNG. The others include Nukuria, also known as
Fead Island, which is located 160 km to the north-
west of the atoll, and Nukumanu, or Tasman, which
is situated 315 km to the east. The islanders reside
on the small village island of Nukutoa, although the
largest island of the atoll ring is Takuu, from which
the atoll derives its name. Takuu is uninhabited and
serves as a garden plot for the atoll’s population.
The total land area covers around 90 ha.

The population has decreased markedly over the
last few decades. Although the atoll recovered af-
ter an unknown ailment that reduced the number
of people to 64 in the 1880s, the population steadily
increased over the next century, reaching 508 by the
time of the 1980 census (Churchill 1909; National
Statistical Office of Papua New Guinea 2003). The
current population is 316. A variety of factors such
as employment opportunities and secondary edu-
cation on the mainland, lack of adequate shipping
services and health concerns are motivating people
to relocate from the atoll. All the elders who were
interviewed for this paper claimed that this has had
a tremendous negative impact on local knowledge

! Leibniz Center for Tropical Marine Research (ZMT), Department of Social Sciences, Fahrenheitstrasse 6, 28 359 Bremen, Germany.

Email: anke.moesinger@zmt-bremen.de
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Figure 1. Takuu Atoll, Autonomous Region of Bougainville, Papua New Guinea.

systems that are critical for survival on the atoll.
Despite being prominently featured in the film
There once was an Island, from which the atoll
gained international attention as being on the front
lines of climate change, Takuu islanders are not at
present relocating due to any negative effects of
environmental change.

The Takuu language is Polynesian and belongs to
the Ellicean group (Moyle 2011). It comprises 11
consonants, namely f, h, k, 1, m,n, p, 1, s, t, and v,
as well as the vowels a, e, i, 0, and u. In addition
to the atoll’s residents, there are an estimated 1750
Takuu speakers worldwide and the language is not
considered endangered.

A combination of methods was used to ascer-
tain local names of the marine fauna. Examining
fresh specimens caught and brought back by fish-
ers after their daily trips provided many of the
names that are included in Appendix 1. When I
was uncertain about the correct scientific name,
I took photographs and documented meristic
features, such as the number of scale rows and
dorsal rays. Interviews with village elders and
fishers also yielded many of the local names. Reef
fish and reef creature identification guides were
used for informal interviews and discussions,
and the names that were provided by the locals
were cross-checked with a minimum of eight peo-

ple to ensure accuracy (Allen et al. 2012; Humann
and Deloach 2010). There was much debate about
the names of certain fish — especially those that are
rarely caught or observed, thereby the names of
marine fish and invertebrates are only included in
Appendix 1 if a consensus was reached. After most
the names were documented, I conducted focus
groups to discuss the hierarchy and relationships
of the marine fauna. Two focus group discussions
were held with eight participants and a further two
were conducted with seven different participants.
Due to the shallow nature of mee ttai (literally (lit.)
sea thing) taxonomy, we focused largely on the
groupings of fish. We were thus able to create the
hierarchical graph, which is depicted in Figure 2.

Results

Takuu nomenclature

Humans think in highly structured ways, and the
habit of organising and classifying surroundings is
claimed to be universal (Brown 1991; Atran 1998).
In order to interact with and make extensive use
of their environment, Takuu islanders have an es-
tablished lexicon to distinguish disparate types of
marine fauna. As in most cultures, the system for
nomenclature on Takuu is based on shared, funda-
mental characteristics (Foale 1998; Ono and Addison
2009). The classification of organisms that are found
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is based on salient morphological attributes such
as colour and shape and also on behavioural pat-
terns and habitat. Appendix 1 provides 200 distinct
Takuu marine taxa combined with the correspond-
ing English and scientific name(s).

The Takuu system is based on shared basic charac-
teristics between organisms, and there is an exten-
sive overlap with the system that is employed by
scientific biological classification. However, unlike
scientific classification, if something does not fulfil
a biologic, economic, or socio-cultural need or pur-
pose, it is far less likely to possess a name in Takuu.
This trend is seen in the various species of Holithu-
ridae (sea cucumbers). Takuu remains, in part, a
subsistence economy as it is geographically remote
and shipping services are intermittent. Prior to the
moratorium that was enacted by the PNG National
Fisheries Authority (NFA) in 2009 on the harvesting
of sea cucumbers, one of the few ways to benefit
economically from their atoll environment was to
gather, dry and sell sea cucumbers (beche-de-mer)
to Asian markets. Although most marine inverte-
brates are referred to by a local family name such as
Siakorokoro (various species of cuttlefish) and Te ura
(lobsters), sea cucumbers are collectively termed
Naa (multiple) lori and are further divided into sev-
en distinct species; these are Kavatuitui, Lori sarau,
Saratea, Tikava, Takusana, Kukupo and Muripata.

Fish often possess two names. The first is a ge-
neric term that often denotes the family to which
an organism belongs whereas the second refers
to a descriptive qualifier. Simu moana or Simu
kanae are both classified in the Linnaean system
as belonging to the family Balistidae, or Trigger-
fish (Allen et al. 2012). Simu denotes a group of
pelagic marine vertebrates, namely fish, that all
have a compact, oval-shaped body, a large head,
small eyes and strong jaws with large teeth. Naa
simu have a set of spines on top of their head to
deter predators or lock themselves into crevices
in the reef. These spines are the reason why they
are colloquially referred to as triggerfish, as the
spines may pop up or trigger when sensing dan-
ger, often inflicting painful injuries to fishers.
Simu moana is so named because it is blue, large
and found deeper on the reef or slightly offshore
in the ocean (Moana). Simu kanae carries its name
due to a slight yet obvious physical similarity
to the flathead grey mullet (Mugil cephalus). In
English-language speaking countries, Simu mo-
ana and Simu kanae are classified as the Oceanic
Triggerfish (Canthidermis maculatus) and the Blue
Triggerfish (Pseudobalistes fuscus), respectively.
While the Linnaean system has identified a col-
lective 40 species of Triggerfish in the family
Balistidae, there are 18 types of Simu known on
Takuu today.

Table 1. Fish and cephalopod names for various developmental phases.

Growth stages for marine vertebrates

Family Scientific name Juveniles Small size Adult size Extra-large size adult
Balistidae Balistoides viridescens Pareparekaina Simu taia uri

Balistidae Pseudobalistes flavimarginatus Pareparekaina Simu taia mmea

Carangidae Caranx lugubris Lluhe Tahauri Sukimana
Carangidae Caranx sexfasciatus Kainarupo  Taahaki > kaipaa  Matapuku Paratoko

Carangidae Elegatis bipinnulata Kamai Nanauri
Carcharhinidae  Galeocerdo cuvier Riinapa Kauaerua Urupou

Cheloniidae Chelonia mydas Romu Una mea Te peva

Exocoetidae various spp. Ssipa Ssahe

Lutjanidae Aprion virescens Kamautu (Te) Utu

Lutjanidae Lutjanus bohar Tahanamea Hanamea

Lutjanidae Lutjanus gibbus Rupaia Taea

Mugilidae Liza vaigiensis Kokotarina Tarina

Mugilidae Mugil cephalus Aua Kokoaua Kanae

Mullidae Mulloidichthys vanicolensis Karokilla Karo (Te) Vete

Scrombidae Thunnus albacares (Te) atu lliki (Te) Atu Lamaoto > Maraorao
Growth stages for marine invertebrates

Family Scientific name Juveniles Small size Adult size Extra-large size adult
Octopodidae various spp. Piripiri Sinavere Toka

Sepiidae Sepia latimanus Pukuoho Siakorukoru
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Identifying the growth or developmental stages of
fish on Takuu is more open to interpretation and is
not as static as individual fish nomenclature. Fish
sizes, or stages of growth, were indicated to me by
a fisher who extended out his arm, hand opened,
and showed sizes corresponding to the length be-
tween one of his fingertips and his chest or beyond
using the other hand. A fish, such as the yellowfin
tuna (Te atu), that is brought back and agreed on as
measuring more than 1 m in length is considered
to be a Lamaoto (an extra-large adult) and especially
valuable. The fisher who catches one wins respect
among the other fishers and community as a whole.
A list of growth stages is shown below in Table 1.

The presumption among Takuu elders is that there
were many more types of classified marine verte-
brates and invertebrates in past generations. How-
ever, due to increased inter-island mobility and
migration of locals to urban centres in Papua New
Guinea, many of the names that were once em-
ployed on the atoll are no longer being widely used
or shared. As the village elders pass away and cer-
tain factors drive residents from Takuu, much of the
folk taxonomy appears to be fading from the collec-
tive memory.

The Takuu hierarchical classification system

Naa mee tipu ttai literally means ‘everything that can
be found in the ocean’. The hierarchical classifica-
tion system is depicted in Figure 2, on next page.
Takuu islanders distinguish between Te ika (fish)
and Mee ttai (sea thing), and all marine organisms
can be divided into one of these two groups. A Mee
ttai is anything not deemed to be a fish, such as sea
cucumbers, brittle stars and corals. Stony corals,
or Harero, are thought to be non-living rocks that
simply grow. This is a common belief throughout
much of Melanesia and Polynesia (S. Foale, pers.
comm.) The only distinction made is between stony
corals (Harero) and branching corals, referred to as
Harero mananamana (lit. coral with fingers). Takuu
islanders do, however, refer to coral fragments on
land as Te hatu (stone). Although I noticed Harero
and Te hatu being used interchangeably at times, the
discrepancy seemed to be mainly based on where
the coral was located. Most Mee ttai do not have
extensive hierarchical classifications or distinctive
names. Sea stars, for example, are collectively clas-
sified as Te hetuu.

Te ika, or fish, are further classified into five groups
of shared characteristics: Te ika te akau (lit. reef
fish), Te ika hatu (lit. stone fish), Te ika te moana (lit.
ocean fish), Te ika ttoro (lit. crawling fish), and Ika
ttea (fish targeted during Sii fishing expeditions).
As discussed below, the first three are functional
groups consisting of fauna that share an ecological

niche, whereas the Te ika toro is grouped based on
its behavioural traits. Ika ttea has the exception that
this group consists solely of fish targeted during a
ceremonial type of fishing known as Sii, which is
conducted on extremely large (7 m or more) carved
wooden canoes known as Vakasii (Figure 3). The
aim of this group fishing method is to catch prestig-
ious fish such as Te atu (yellowfin tuna), Kamai (rain-
bow runners) and various other large pelagic game
fish. It is this functional group that contains many
Ika ttea without family names. These fish are of such
great cultural importance to the community that
the majority of these fish names stand on their own.
Sii fishing is not currently in practice on Takuu, but
many schooling fish caught by other means, such
as Paataki (trolling), are nevertheless still commonly
referred to as Ika ttea.

Te ika te akau consists solely of reef fish. These fish
are shallow water reef fish found on the patch, fore
and back reefs of the atoll. Some Ika te akau, such
as the Tikuu (Damselfishes) and Tipitipi (Butterfly-
fishes) are ornamental and not consumed on Takuu.
Women and children target other families like Pa-
rani (Rabbitfishes and Sergeant Majors) as they cast
their lines from the beach or off the seawall. Te ika
hatu (lit. stone fish) refers to a functional group of
reef fish that are able to hide in coral. They are dis-
tinguished from Te ika te akau because they are gen-
erally larger and live deeper along the reef slope.
Women or children do not commonly catch these
types of fish, unless a male fisher takes his wife or
teenage son on a fishing trip. These include Te ume
(Unicornfishes), Hiloa (Emperors) and Natara and
Tai ava (Groupers).

Oceanic pelagic fish are collectively referred to as Te
ika te moana. It includes the families Manoo (sharks),
Te paru (deep sea groupers), Te hai (stingrays) and
Tahoraa (whales). Several members of this func-
tional group do not belong to a family, as they are
distinctive in character and appearance. Many are
also considered prestigious fish that are only caught
by highly skilled fishers. Three members of sharks,
Manoo tea, Manoo ava and Moemoeatu (the blacktip
reef shark Carcharhinus melanopterus, the whitetip
reef shark Triaenodon obesus and the tawny Nurse
shark Nebrius ferrugineaus, respectively) fall into the
functional group of Te ika te akau because they are
always found in shallow reef areas and never in the
open ocean. Kimaota, or Dolphinfish (Coryphaena
hippurus) and Sakuraa, colloquially known in Eng-
lish-speaking countries as Swordfish (Xiphias gla-
dius) are two such distinctive Tka te moana without
family names. Sea turtles, like Una mea (the Green
Turtle Chelonia mydas) and the critically endangered
Masana (the Hawksbill Turtle Eretmochelys imbrica-
ta), are also placed into this hierarchical level owing
to their migration patterns.
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Figure 2. Schematic depiction of the hierarchical classification system of fish. The asterisk below the individual names denotes that
all other fish belonging to the family, but not individually identified, are simply referred to by their family name.
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Te ika ttoro are the functional group consisting of
‘crawling fish’. Te ari (flounders and soles) are both
thought to crawl along the seafloor and are the only
family of Te ika ttoro that are consumed on Takuu.
The rest of this functional group does not have fam-
ily names; they are thought to taste bitter and are of-
ten simply referred to by their group name. Karaho,
Kaarapa and Panoko are types of blennies and gob-
ies that perch themselves on corals with their large
pectoral fins and appear to crawl rather than swim.

Interestingly, three of the four species of giant clam
regularly consumed on the atoll are considered to be
Te ika te akau (reef fish). Giant clams, particularly Na-
kohu (Tridacna gigas) feature prominently in Takuu
mythology. It was believed that Nakohu, along with
Vaasua (Hippopus hippopus) and Te nie (Tridacna squa-
mosa) are capable of separating themselves from
their shell and swimming to and settling in another
shell at a more desirable location. Nakohu, Vaasua
and Te nie are highly prized and are farmed in fam-
ily plots belonging to female community members
in designated areas of the lagoon (Moir 1989). As gi-
ant clams also play a prominent role in various cer-
emonies on the atoll, this elevates them to the status
of prestigious fish. The smallest version of the giant
clam that is consumed, Te kunu (Tridacna crocea) is
curiously placed into the mee ttai, or sea thing, cat-
egory. A possible explanation for this is that Te kunu
is the only giant clam gathered solely by woman and
teenagers, often together in groups. Fishing is pre-
dominately the role of the men, so Te kunu is simply
thought of as a ‘sea thing’ that is gleaned from the
patch reefs at low tide. Naa kunu are also considered
of lesser importance and valued mainly as a change
of diet when the temptation arises.

Both Natara and Tai ava are groupers placed in the
functional group Te ika hatu, but they are further
divided based on their observable morphology. Al-
though they share the same habitat that is denoted
by the functional group, Natara are rather bleak col-
oured spotted groupers with brown, grey and black
hues. Tai ava, like the Tai ava kanukanu (Plectropomus
oligacanthus) and Huahua (Plectropomus leopardus),
exhibit a more colourful morphology with shades
of red, reddish brown, purple, often with blue
spots. Tai ava are congruent with several species of
the genus Plectropomus.

Discussion

Takuu nomenclature and hierarchical classification,
much like all local knowledge, has changed sig-
nificantly through time. The introduction of the Sii
fishing practice from Manus Island during the late-
1800s led to previously unnamed fish being target-
ed. New economic opportunities, such as the sale of
valuable lollyfish and white teat sea cucumber, also
necessitated distinctions between multiple species.
Thus, there is a strong reliance on identification and
separation of Naa lori of Takuu. Where a local name
was not previously established, common English
names were adopted to differentiate between vari-
ous species of sea cucumber.

While the beche-de-mer trade was the most lucra-
tive economic opportunity for decades on Takuu,
the islanders faced a major financial burden from
the ongoing nationwide ban that was put in place
in by the PNG NFA in 2009. Thus, the residents of
Takuu are currently dependent almost entirely on
remittances. Inadequate and unpredictable ship-
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ping services result in islanders obtaining large sur-
pluses of store bought goods, such as rice, flour and
tinned fish when a ship does arrive. After a ship
comes to the atoll, there is a marked decline in all
fishing practices. Several months after the supply
ship leaves, however, the islanders return entirely
to a subsistence lifestyle for short periods. The is-
land is in a constant state of flux, and many atoll
residents have thus decided to resettle in other parts
of Papua New Guinea. Poor healthcare services as
well as education and employment opportunities
also currently drive people away from Takuu. Even
in the late-1970s Johannes (1981) noted that increas-
ing connectedness and westernisation of Pacific
cultures had accelerated the disappearance of lo-
cal knowledge during the previous century. While
Takuu fishing methods are rapidly disappearing
and changing, detailed descriptions of these pro-
cesses are beyond the scope of this paper. However,
I observed that the same effect is taking place on
the local taxonomy. The dependence on imported
goods leads to less engagement with the island’s
marine resources. Many of the fish names collected
from community elders and fishers could not be
identified by most members of the community who
were below 30 years of age. The island’s youth often
cited family names despite the specimen having an
established name of its own.

Studies of local knowledge of marine ecosystems
necessitate a working lexicon of the marine fauna.
Marine folk taxonomy is also especially useful for
conservation management planning (Drew 2005).
A thorough understanding of local knowledge on
Takuu can additionally be used to alleviate some
stresses from future rapid environmental change.
Furthermore, an analysis of marine organisms pro-
vides valuable insight into cultural, social and eco-
nomic interests of the atoll’s population. In sum, the
data presented in this paper provides insight into
knowledge systems of Takuu as well as establishing
a solid foundation for further inquiry.
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Appendix 1

Takuu names of marine vertebrates and invertebrates with the corresponding scientific and English desig-
nations. Source: Takuu grammar and dictionary 2011 (names with an asterisk were previously recorded in
the Takuu dictionary and verified through this research).

Takuu name Scientific name English name

Teika Fish

Te ika te akau lit. Reef fish

Tikuu* Pomacentidae Damselfishes

Te nnahu multiple spp. spp. of damselfish

Te nnuu* Pygoplites diacanthus Regal angelfish

Kokoto* Pomicentridae Sergeant majors

Kokoto* Abudefduf spp. spp. of sergeant majors

Kokoto pua Abdudefduf sordidus Blackspot sergeant

Parani* Acanthuridae + Siganidae Surgeonfishes + rabbitfishes

Te umoa Acanthurus nigricans Whitecheek surgeonfish

Te maa Acanthurus olivaceus Orangeband surgeonfish

Te api* Acanthurus guttatus White-spotted surgeonfish

Paaua* Siganus canaliculatus White-spotted rabbitfish

Pannoo* Siganus guttatus and Siganus lineatus Golden rabbitfish and lined rabbitfish
Te maarama* Siganus virgatus and Siganus puellus Virgate rabbitfish and masked rabbitfish
Kukupini* Acanthurus lineatus Striped surgeonfish

Te ika uri* Acanthurus spp. and Siganus spp. All black surgeonfish and rabbitfish
Tipitipi* Chaetodontidae + Zanclus cornutus Butterflyfishes and Moorish Idol
Urutuki* Cirrhitidae Hawkfishes

Uhu* Scaridae Parrotfishes

Uhu vela Scarus frenatus Bridled parrotfish (initial phase)

Te urahi Hipposcarus longiceps Pacific longnose parrotfish

Marena (variant

Bolbometron muricatum

Bumphead parrotfish

maraepuku)*

Paaseri Cetoscarus bicolor Bicolour parrotfish
Uhu paaheri Cetoscarus ocellatus Spotted parrotfish
Tama te komokomo* Pomacentridae (and Amphirioprion spp.) Anemonefishes
Malari Labridae Wrasses

Malari hailama

Halichoeres hortulanus

Checkerboard wrasse

Marihana* Thalassoma hardwicke Sixbar wrasse

Sipopu purapura* Cheilinus fasciatus Redbreasted wrasse

Sarakamu Halichoeres ornatismus Oriental wrasse

Marau* Holocentridae Soldierfishes and squirrelfishes
Marau Sargocentron tiere Tahitian squirrelfish

Marau kuru Myripristis berndti Big-scale soldierfish

Marau muu Myripristis adusta Shadowfin soldierfish

Marau taratasi

Neoniphon samara

Spotfin squirrelfish

Marau roa Neoniphon aurolineatus Gold-lined squirrelfish
Taamarau Sargocentron spiniferum Sabre squirrelfish

Simu* Balistidae Triggerfish

Simu rena* Balistapus undulates Orange-lined triggerfish
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Simu tua* Rhinecanthus rectangulus Wedgetail triggerfish
Simu ila* Rhinecanthus verrucosus Blackpatch triggerfish
Simu tai* Rhinecanthus aculeatus Picasso triggerfish
Simu rautaro* Melichthys niger Black triggerfish

Simu matariki* Balistoides conspicillium Clown triggerfish

Simu moana*

Pseudobalistes fuscus

Blue triggerfish

Simu sue* Cantherhines pardalis Honeycomb filefish
Simu kiore* Melichthys vidua Pinktail triggerfish
Simu paopao Amanses scopas Broom filefish

Simu taia mmea

Pseudobalistes flavimarginatus

Yellowmargin triggerfish

Simu taia uri Balistoides viridescens Titan triggerfish
Kanae Muglidae Mullets

Kanae* Mugil cephalus Flathead grey mullet
Kamakamanii* Polydaytylus plebeius Common threadfin

Tarina

Liza vaigiensis

Diamond-scale mullet

Kiokio*

Albula vulpes

Bonefish

Manoo te akau

Carcharhinidae and Ginglymostomatidae

lit. Reef shark

Manoo tea* Carcharhinus melanopterus Blacktip reef shark

Manoo ava Triaenodon obesus Whitetip reef shark
Moemoeau Nebrius ferrugineus Tawny nurse shark
Sue Tetraodontidae Pufferfish

Sue kaarevareva Arothron mappa Map puffer

Sue natara Arothron stellatus Stellate puffer

Ika te akau without family
names

Manii* Acanthurus triostequs Convict surgeonfish
Tauaroro Fistularia commersonii Cornetfish

Tautu* Diodon hystrix Porcupinefish

Akiaki Scolopsis margaritifer Pearly monacle bream
Moomoa (variant Ostracion cubicus Yellow boxfish
Matuanataa)

Rikaha* Platax teira Longfin spadefish

Te matu Gerres oyena Blacktip silver biddy
Saaripo Lutjanus fulvus Blacktail snapper
Saiara Pterocaesio digramma Double-lined fusilier
Matakivi Scolopsis bilineatus Bridled monacle Bream
Vaelo (variant Te matu Gerres oblongus Oblong silver biddy
vaelo)

Nakohu* Tridacna gigas Giant clam

Te Nai* Tridacna squamosa Fluted giant clam
Vaasua* Hippopus hippopus Bear paw clam

Tuna Gymnothorax javanicus Giant moray

Te ika te hatu lit. Stone fish

Te ume* Naso spp. Unicornfish

Teume atu Naso hexacanthus Sleek unicornfish

Te ume rei Naso lituratus Orangespine unicornfish
Teume ava Naso vliamingii Bignose unicornfish

Te keru* Naso annulatus Whitemargin unicornfish

Te lapiau

Naso unicornis

Bluespine unicornfish
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Ipiipi Naso brachycentron Humpback unicornfish
Nutuhelo Naso brevirostris Spotted unicornfish
Nanue Kyphosidae Sea chubs

Nanue Kyphosus cinerascens Topsail drummer

Nanue paaua Kyphosus vaigiensis and Kyphosus bigibbus Lowfin drummer and grey drummer
Hiloa Lethrinidae Emperors

Hiloa Lethrinus xanthochilus Yellowlip emperor
Natura Lethrinus olivaceous Longface emperor
Karisouna Lethrinus harak Thumbprint emperor
Saratea Lethrinus obsoletus Orange-striped emperor
Matakutukutukuto a Lethrinus ornatus Ornate emperor

Matakutukutukuto a harero

Lethrinus erythropterus

Longfin emperor

Te lona

Lethrinus rubrioperculatus

Spotcheek emperor

Natara

Serranidae

Groupers

Natara mokopiri*

Anyperodon leucogrammicus

Slender grouper

Natara heo Epinephelus melanostigma One-blotch grouper
Kainataa Epinephelus polyphekadion Camouflage grouper
Natara ppaa Aethaloperca rogaa Redmouth grouper
Tai ava Serranidae Groupers

Taiava Plectropomus maculatus Spotted coral grouper

Tai ava kanukanu

Plectropomus oligacanthus

Highfin coral grouper

Tai ava uri Plecropomus laevis Blacksaddle coral grouper (only dark variation)
Huahua tau matahana Plecropomus laevis Blacksaddle coral grouper (only pale variation)
Huahua Plectropomus leopardus Leopard coral grouper

Tono Plectropomus areolatus Squaretail coral grouper

Ika hatu without family
names

Heata* Epinephelus fusgoguttatus Brown-marbled grouper
Kurapo Gymnocranius satoi Blacknape large-eye bream
Taea* Lutjanus gibbus Humpback snapper
Takape* Lutjanus kasmira Bluestripe snapper
Tausena Lutjanus rufolineatus Gold-lined snapper
Taaeva Lutjanus argentimaculatus Mangrove red snapper
Hootua Lutjianus monostigma Onespot snapper
Tapurei* Lutjanus semicinctus Black-banded snapper
Tanahaa Plectorhinchus albovittatus Giant sweetlips
Hanamea* Lutjanus bohar Red snapper

Sanapiki Lutjanus rivulatus Blubberlip snapper
Kanani Macolor macularis Midnight snapper

Ssina Symphorichthys spilurus Sailfin snapper

Te muu* Monotaxis grandoculis Humpnose bigeye bream

Te muu harero*

Monotaxis heterodon

Redfin bream

Te peka Cephalopholis argus Peacock grouper
Tamat marino Cephalopholis urodeta Flagtail grouper
Kurakura Cephalopholis spiloparaea Strawberry grouper
Mataere Cephalopholis miniata Coral grouper
Taupatu Cephalopholis sonnerati Tomato grouper

Peepee

Cromileptis altivelis

Barramundi
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Velovelo Variola louti and Variola albimarginata Yellow-edged lyretail and white-edged lyretail
Te ika te moana lit. Ocean fish
Manoo* Carchacharhinidae, Sphyridae and Rhina Sharks and shark ray
ancylostoma
Manoo hai* Rhina ancylostoma Shark ray
Lookea* Negaprion acutidens Sicklefin lemon shark
Maamaatarina Shpyrna mokarran Great hammerhead
Paru Various species of fish targeted during
Kkuu fishing
Paru marau Pinjalo lewisi Slender pinjalo
Paramea* Lutjanus sebae Red emperor snapper
Te hai* Dasyatidae, Myliobatidae and Mobulida Stingrays
Hai haarua* Manta birostris Manta ray
Hai manu* Aetobatus narinari Spotted eagle ray
Saruano Urogymnus asperrimus Thorny stingray
Tahoraa Various (order Cetacea) Whales
Ika moana without family
names
Kimaota* Coryphaena hippurus Dolphinfish
Lavena* Katsuwonus pelamis Skipjack tuna
Te kaso* Acanthocybium solandri Wahoo
Takua Istiophorus platypterus Indo-Pacific sailfish
Te karo* Mulloidichthys sp. Species of goatfish
Kanapure Selar crumenophthalmus Bigeye scad

Sarii (variant Te Nehu)

Atherinomorous lacunosus

Robust silverside

Sakuraa* Xiphias gladius Swordfish

Samono Stenella longirostis Spinner dolphin

Simu kanae Canthidermis maculatus Oceanic triggerfish

Una mea* Chelonia mydas Green sea turtle

Masana Eretmochelys imbricata Hawksbill sea turtle

Te mmusa* Epinephelus lanceolatus Giant grouper

Teuri Caeso cuning and Caesio teres Yellowtail fusiler and blue and yellow fusiler

Tama uriuri te manoo*

Echeneis naucrates

Sharksucker (dark variation)

Tama uriuri te una mea* Echeneis naucrates Sharksucker (pale grey variation)

Te hoo Various Collective name for all fry fish

Ika ttea Various spp. of jacks and needlefish. Fish caught
during ‘Sii' fishing.

Aku* Belonidae Needlefishes

Matapuku Carangidae Trevallies

Matapuku Caranx sexfasciatus Bigeye trevally

Urua Caranx ignobilis Giant trevally

Maapilo Carangoides orthogrammus Yellow-spotted trevally

Malauseri Caranx melampygus Bluefin trevally

Tahauri Caranx lubricus Black jack

Matapai Carangoides fulvoguttatus Gold-spotted trevally

Araara Carangoide ferdau Blue trevally

Marakaraka Alepes djedaba Shrimp scad

Sapela Carangoides gymnosthetus Bludger trevally

Kosihu (variant kumoso)

Gnathanodon speciosus

Golden trevally
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Maarahe

Caranx bucculentus

Bluespotted trevally

Ika ttea without family
names

Kamai*

Elagatis bipinnulatus

Rainbow runner

Te atu (hailama)*

Thunnus albacares

Yellowfin tuna

Laueva Katsuwonus pelamis Skipjack tuna

Hoehoe Euthynnus xanthochilus Yellowlip emperor
Naenae Grammatorcynus bilineatus Double-lined mackerel
Te ono* Sphyraena jello Pickhandle barracuda
Te moratu Gymnosarda unicolor Dogtooth tuna
Tapaturi Sphyraena barracuda Great barracuda
Tapatuu Sphyraena forsteri Bigeye barracuda
Tetenaa Rastrelliger kanagurta Long-jawed mackerel
Te ature akau Selar boops Oxeye scad
Uruperuperu Decapterus macarellus Mackerel scad

Tikava Sphyraena obtusata Yellowtail barracuda
Kanekanehatu Trachinotus blochi Snubnose pompano

Tama te puusau

Alectis ciliaris

African pompano

Te lai Scomberoides lysan Double-spotted queenfish
Lailai Trachinotus blaillonii Small-spotted dart
Maapusa Aphareus furca Small-toothed dogfish

Ika ttoro* lit. Crawling fish

Te ari* Bothidae and Solidae Flounders and soles

Ika toro without family
names

Panoko Paraplotosus albilabris Whitelipped eel catfish

Te nnehu* Synanceia verrucosa Reef stonefish

Karisittai Malacanthus latovittatus Blue blanquillo

Mee ttai lit. Sea thing

Lori* Holothuroidea Sea cucumbers

Lori sausau Thelenota anax Amberfish sea cucumber
Muripata Stichopus chloronotus Greenfish sea cucumber
Saratea Actinopyga miliaris Hairy blackfish sea cucumber
Tikava Actinopyga palauensis Panning’s black sea cucumber
Takusana Holothuria atra Lollyfish sea cucumber
Kavatuitui Thelenota ananas Pineapple sea cucumber
Kukupo uri Holothuria noblis Black teatfish sea cucumber
Kukupo Holothuria fuscogilva White teatfish sea cucumber

Mee ttai without family
names

Hare urahi Nautilus pompilius Emperor nautilus

Komokomo* Order Actiniaria Various species of sea anemones
Hatuke Heterocentrotus trigonarius Dark slate-pencil urchin

Te fanka Diadema setosum Black longspine sea urchin

Te pamu Sipunculidae Large species of peanut worm
Te upo Sipunculidae Species of peanut worm

Te kina Sipunculidae Species of peanut worm

Teura Panulirus versicolor Painted spiny lobster
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Siakorukoru* Sepia latimanus Broadclub cuttlefish
Toka Order Octopoda Various species of octopuses
Karea* Order Gastropoda Various species of gastropods

Karea manamana

Lambis scorpius

Scorpion spider conch

Taniope Suborder Balanomorpha Various species of acorn barnacles

Aramea* Acanthaster planci Crown-of-thorn starfish

Te hetuu Asteroidea All species of sea stars except crown-of-thorn sea
star

Te ane* Millepora spp. Various species of fire coral

Harero* Order Scleractinia Various species of boulder corals

Harero manamana*

Order Scleractinia

Various species of branching corals

Hare tui Class Polychaeta Species of polychaete worm (possibly Diopatra sp.)
Kaipea* Infraorder Brachyura Various species of crabs

Varo Odontodactylus scyllarus Peacock mantis

Te kunu Tridacna crocea Boring giant clam

Hare atu* Class Hydrozoa Various species of stinging hydroids

Hare tui* Amphinomidae Various species of bristle worms

Hatu mata* Ovula ovum Common egg cowrie
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A field survey of the green snail (Turbo marmoratus) in Vanuatu:
Density, effects of transplantation, and villagers' motives for
participation in transplantation and conservation activities

Hiroaki Terashima', Jayven Ham? Rocky Kaku?, Andrew William?, Malili Malisa?, Sompert Rena Gereva’ and
Shinichiro Kakuma?

Abstract

After summarising previous studies in Vanuatu of the green snail (Turbo marmoratus), this article describes
a field survey conducted by the authors in Vanuatu in 2017 to estimate the density of green snails on trans-
plantation sites and surrounding areas. As a result, the density of green snails was found to be much higher
in sites where transplantation had occurred, thereby highlighting its positive effect. The main reason for the
high density of green snails at transplantation sites is thought to be self-seeding, with eggs and larvae hav-
ing been retained in the spawning ground, and contributing to the increased population. The article then
describes the field survey analyses and gives the results of a questionnaire survey that was conducted in
order to understand the motives of villagers who participated in green snail transplantation and conserva-
tion activities on Lelepa Island, in the village of Mangaliliu in north-western Efate Island, and in Uripiv
Island, located in the east of Malakula Island. An awareness survey was also conducted in villages with no

experience of green snail transplantation and conservation activities.

Keywords

Green snail, Vanuatu, snail transplantation, conservation, villager participation

Introduction

In the Republic of Vanuatu, a Japan International
Cooperation Agency (JICA) technical cooperation
project, ‘The Project for Promotion of Grace of the
Sea in the Coastal Villages (Grace of Sea project)
_ Phase 1 (2006-2009) and ‘Phase 2 (2011-2014Y,
was implemented in cooperation with the Vanuatu
Fisheries Department (VFD) and local coastal fish-
ers to promote community-based coastal resources
management. As one of its activities, the project
undertook the enhancement of the green snail
(Turbo marmoratus) resource, which is in danger of
extinction in Vanuatu. This species, which is dis-
tributed in the tropical and subtropical zones of
the Indo-Pacific region, is one of the largest marine
snails, growing to more than 20 cm in shell height.
Green snails contain a high quality pearl layer
inside the shell, and have been used for mother-of-
pearl inlay. It is therefore expensive — especially in
China and Japan. Recently, however, the resource

! IC Net Limited. Author for correspondence: terashima@icnet.co.jp

2 Vanuatu Fisheries Department
3 Okinawa Prefectural Deep Sea Water Research Center

has drastically decreased worldwide. In Vanuatu,
local resources were also endangered so green snail
fishing has been banned nationwide since 2005.

For conservation and propagation of the resource,
the project team transplanted adult green snails to
a community-based marine protected area (‘taboo
area’). Research institutions, such as the French
Institute for Research and Development (IRD) and
the Pacific Community (SPC), as well as VFD, then
conducted marine resource surveys around these
transplantation areas. According to them and to
comments of villagers living around the transplan-
tation areas, the population of green snails seemed
to have increased and their population size seemed
to be larger where they were transplanted and
protected, compared with areas in which no such
activities occurred. This is regarded as a positive
effect of the ‘community-based coastal resources
management’ activity that was implemented in
collaboration with local fishers and staff of VFD.
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However, the contribution of the green snail trans-
plantation to the resource enhancement had not
been analysed quantitatively before the survey that
described here.

Summary of previous studies

The Project for Promotion of Grace of the Sea
in the Coastal Villages (Grace of Sea project) —
phases 1 and 2

To conserve green snail populations endangered by
overfishing, VFD has banned green snail fishing for
15 years, from 2005-2020. Furthermore, the Grace
of the Sea Project Phase 1 provided technical assis-
tance related to aquaculture development for shell-
fish, including green snails, as an initial activity of
the coastal marine resources management by VFD
with coastal fishers. It then set up the model site for
implementing community-based coastal resources
management in Efate Island (Figure 1), where the
VFD headquarters are located.

As a result of this activity, techniques of seed pro-
duction and intermediate breeding were transferred
to VFD staff, and, in the model site, activity for
the establishment of the community-based coastal
resources management approach occurred. As part
of the activities that were run by the project, 1200
adult green snails were transferred from Aneityum
Island (Figure 1) — which still has a rich resource in a
large rearing tank — to Efate Island. Some individu-
als were then stocked in coastal waters of Mangaliliu
and Lelepa islands, which are close to Efate Island,
in order to form a breeding population. Green snail
transplantation records are shown in Table 1.

To confirm the effect of the formation of the mother
population, a field survey was conducted in the
coastal waters of Mangaliliu in February 2013. Two
young green snails were found after 30 minutes
of observation. This is assumed to be a result of
reproduction by the transplanted green snails. The
underwater surveys of green snail presence were

Table 1. Records of green snail transplantation.

Figure 1. Map of Vanuatu.

subsequently implemented in several transplanta-
tion areas, and young individuals were found each
time, except on Moso Island.

In October 2013, during Phase 2, SPC conducted a
field survey to confirm the reproductive condition
of green snails that were transplanted during Phase
1in the area of north Efate. Young green snails were
found in the transplanted area, which might be the
result of the breeding of the mother population that
was transplanted during Phase 1.

Survey by SPC and VFD

Green snails have been one of the most heav-
ily exploited marine products of Vanuatu. Under
these circumstances, a survey was undertaken from
September to October 2013 by SPC and VFD to (1)
understand the condition of the resource on Ane-
ityum Island, where green snails are still abundant;
(2) estimate the resources’ recovery; and (3) evalu-
ate the importance of green snail poaching activities
on Efate Island (Pakoa et al. 2014).

Transplantation site

Name of location

No. of individuals Year of transplantation

Kotoa 205
Mangaliliu
Mangaliliu village 262
North Efate  Lelepa ls. Lakantamas 195 2007-2008
Moso Is. Sunae village 150
Total: 812
East Uripiv 299 2012

Source: Final report of the Grace of Sea Project — Phase 2
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The results are described below.

a) Amount of green snail resource on Amneityum: At
six survey locations around Aneityum Island,
29 and 46 stations were set-up at 3-12 m water
depth and 0-3 m water depth, respectively. For
the former, two divers moved along the reef at
five-minute intervals and recorded the number
of green snails and other macro invertebrates
that were observed. For the 0-3 m water depth,
a belt transect method was used. A total of 667
individual green snails were observed. The sur-
vey confirmed that green snails were abundant
around Aneityum.

b) Amount of green snail resources in Efate: A diving
survey was done to estimate the amount of green
snail resources at five locations in north-western
Efate. A total of 38 individuals were observed,
indicating that the number of green snails was
extremely low when compared with Aneityum.
During the 2003 survey that was conducted in
the area by SPC, however, no green snails had
been observed. It was suggested, therefore, that
the green snail resource was recovering gradu-
ally in Efate. It was also suggested that the
recovery was due to the reproduction of local
stocks, as well as to the group transplanted from
Aneityum.

c) Green snails confiscated by VFD: Data on poached
green snails that were confiscated by VFD has
not been recorded by VFD. The staff members of
the research department of VFD noted that it was
necessary to record such data in future. However,
some records of green snails that were confiscated
in the Port Vila market can be found in Pakoa et
al. (2014) as shown in Figure 2.

Number of green snails

Efficiency of taboo areas in Vanuatu (EFITAV)
project

In Vanuatu, since the 1990s the traditional no-
fishing zone (taboo area) has been revived as one
management measure for coastal resources. This
is considered effective for invertebrates with low
mobility, such as conches or sea cucumbers. This
survey was conducted by IRD to confirm the effect
of these taboo areas for coastal resources at north-
western Efate and, as a control site, at Aneityum
where the green snail resource was still rich (Dumas
et al. 2012).

The results showed that the density of green snails
was very low in Efate Island, and it was suggested
that serious disruption of the local population of
green snails had occurred (Table 2).

However, the results also showed that the density
of green snails inside the taboo area was consid-
erably higher than those outside, and it was sug-
gested that fishery control by the traditional taboo
area enabled a slow recovery of green snails. The
density of green snails at Mangaliliu was particu-
larly higher than that of other survey areas in Efate.
The small-size individuals observed in Mangaliliu
suggested that multiple generations of green snails
inhabited the area. The Mangaliliu area was a trans-
plantation site of green snails during the Grace of
Sea Project — Phase 1 and the report concluded that
transplantation had probably been effective in rais-
ing the green snail density in the area.

As described above, the survey that was conducted
suggested that green snail resources in north-west-
ern Efate had recovered. Also, it suggested that
this recovery was due to transplantation as well as

Shell height (mm)

Figure 2. Shell height of green snails (n = 45) confiscated in Port Vila Central Market
(Source: Pakoa et al. 2014).
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Table 2. Density of green snails at survey sites (Excerpted from Dumas et al. 2014).

Number of individuals
per hectare inside taboo area

Community name

Number of individuals
per hectare outside taboo area

Efate
Marou
Takara
Mangaliliu
Aneityum
Anelcowat

Mystery Island

0.00 0.00
9.38 2.00
2142 6.00
147.10 2.00
12.80 2.00

conservation activities, such as a fishing ban and
the setting-up of a taboo area. However, there had
been few detailed statistical surveys and analyses
to verify the effect of the transplantation and con-
servation activities.

Given this situation, the purpose and aims of this
survey were adopted, as described below.

Purpose and aims of the survey

This survey aimed to verify the effects and benefits
of the transplantation and conservation activities, as
well as to analyse the motives of the villagers who
participated actively in green snail transplantation
and conservation activities.

To achieve these aims, three surveys were con-
ducted as follows:

a) A field survey to estimate habitat density of
green snails in the transplantation sites and sur-
rounding areas.

b) A questionnaire survey to understand the
motives of villagers participating in green snail
transplantation and conservation activities.

¢) An awareness survey of the resource manage-
ment in communities that have no experience of
transplanting green snails.

In conducting each survey, the following objectives
were applied for collection and analysis of the data.

a) Field survey for estimation of habitat density of green
snails on the transplantation sites and surrounding
area: The Grace of the Sea Phase 3 team decided
on the survey sites, including the transplanta-
tion site for green snails and the surrounding
areas, and implemented the survey to estimate
the number of individuals per unit-area, record
the size of each individual observed, and then
analyse the effect of resource enhancement activ-
ities, such as transplantation and protection. It
was hoped that the survey would confirm that
transplantation and following conservation

activities contribute to resource enhancement
of green snail. The survey method used was a
method mastered by VFD staff, following train-
ing done by experts from Japan, France and SPC.

b) Questionnaire survey for understanding the motive
of the villagers participating in transplantation and
conservation activities for green snail: We con-
ducted a questionnaire survey in communities
where the transplantation of green snails had
been undertaken, and analysed the motives of
villagers for their participation in transplanta-
tion and conservation activities for green snail.

c) Awareness survey for green snail resource manage-
ment in communities having no experience of green
snail transplantation activities: In fishing villages
in eastern and southern Efate Island that have
not implemented transplantation and conser-
vation activities of green snail, we conducted
additional interviews with chiefs and leaders
of communities to estimate the status of the
green snail population in their area. At the same
time, we attempted to understand the ideas of
interviewees regarding the transplantation and
conservation of green snail. The target fishing
village for the survey was determined by discus-
sions with VFD staff.

The survey methods, results and discussions for
each survey mentioned above are shown in the fol-
lowing sections.

Field survey to estimate the density of
green snails in transplantation sites and
surrounding areas

Survey sites

In recent years, green snails have been reported
as being present in several locations around Efate
Island. This may represent an increase of the green
snail resource, as the species was strikingly absent
a few years back. It is believed that this increase is
associated with the transplantation of green snails
in the area. However, to verify the real effect of
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transplantation and the following con-
servation activities, it was necessary
to precisely estimate the green snail
resource status at transplantation sites
and their surrounding areas. Accord-
ingly, the restocking areas for green
snails and their surrounding areas on
the north-western coast of Efate and
the outer coast of Uripiv Island and
nearby north coast of Uri Island, which
is located in the eastern region of
Malakula Island, were selected in col-
laboration with VFD’s Research Divi-
sion, as survey areas of approximately
5 km outer perimeter (Figure 3). In
each survey area, two to five sites were
established; a total of 26 survey sites
were surveyed.

For survey sites, we selected the trans-
plantation sites of green snails and sur-
rounding areas that were known as
being green snail habitats by local fish-
ers before the depletion of the resource
occurred (Figures 4 and 5).

Figure 3. The survey areas for the estimation of
density of green snails in north-western
Efate Island and Uripiv and Uri islands.

Figure 4. Survey sites in north-western Efate (arrows show transplantation sites).

Figure 5. Survey sites of the Uripiv and Uri islands off the north-eastern coast of Malakula Island
(arrow shows the transplantation site).
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Methods

The survey was conducted using the following
procedures:

1. We identified sites that should be good habitats
for green snails around transplantation sites,
following discussions with VFD staff and local
fishers.

2. Based on information provided by VFD staff
and local fishers, we surveyed the substrate of
the areas by skin-diving, and set the survey sites
on bedrocks that were likely habitat of green
snails. To facilitate the survey work, each survey
site was selected in 0.5-3.0 m water depth.

3. For each survey site, we set up five 50 m long
belt transect lines spaced every 50 m along the
shoreline (Figure 6).

S50m S0m S50m S50m S0m S0m 50m 50m S50m

TR NN [N JEOT W) (-

More tha Transec!  Transect Transect Transect  lransect
Line1  Line2 Line 3 MS\
Shoreline

Figure 6. Set of belt transect lines at each survey site.

4. We recorded GPS positions of the start points
and azimuth direction of each transect. We also
took photos and recorded a video of the bottom
conditions.

5. Two free divers made observations of the 2 m
wide area along each side of the transect line,
counting and recording the number of green
snails (Figure 7). Divers checked for green snails
beneath rocks and boulders. Simultaneously,
they measured with callipers and recorded the
shell height of each green snail found (Figure 8).
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Figure 7. Belt transect.

Figure 8. Estimating

the size of green
snails using
callipers.

6. To understand the relationship between green
snail distribution and the substrate, we recorded
the substrate cover beneath each transect line,
as shown in Figure 9. The substrate cover was
grouped into categories viz. bedrock, coral,
boulder, dead coral, soft coral, gravel, and sand.

TOTIT2 T3 T4 T5 T6 T7

Example:

TO-T1: bedrock (0-8 m)
T1~T2: boulders (8-14 m)

T2~T3: bedrock (14-19 m)

T3~T4: gravel (19-23 m)

T4~T5: bedrock (24-29 m)

T5~T6: sand (29-38 m)

T6~T7: bedrock (38-50 m)

Figure 9. Example of a substrate cover record.

7. Numbers of individuals of green snails recorded
in the research sites were analysed statistically
using the analysis of variance method (ANOVA)
to estimate the density differences between a
restocking area and surrounding areas.

8. When a significant difference appeared through
ANOVA, we analysed it by multiple comparison
analysis (Post-hoc test), to identify the survey
site where a significant difference occurred.

9. Where possible, the data collected were com-
pared with those from previous research con-
ducted by IRD and SPC.

10. We estimated relations between the substrate
cover and the frequency of appearance of green
snails.

Results and discussion

We conducted surveys from May to June 2017. Exact
dates and times of surveys are shown in Table 3.
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Table 3. Dates and times of green snail surveys in May and June 2017.

Date of survey Time Location Depth

12-May-17 12:00-16:30 Lelepa 0.5-55m
15-May-17 12:00-16:30 Managaliliu 05-20m
17-May-17 12:00-15:00 Moso 05-3.0m
25-May-17 11:00-14:00 Hat 05-40m
25-May-17 14:30-15:30 Mangaliliu 1.0-40m
2-Jun-17 10:30-14:00 Tukutuku Pt. 05-60m
8-Jun-17 8:00-14:00 Uripiv and Uri 0.5-6.0m
15-Jun-17 11:00-15:00 Uripiv and Uri 05-25m
16-Jun-17 8:00-11:00 Uripiv and Uri 0.5-20m

Efate Island survey sites are shown in Figure 10. The Uripiv and Uri islands sites are shown in Figure 11.

Figure 10. Sites on Efate Island (the
arrows show transplantation sites).

Figure 11. Sites on Uripiv and
Uri islands (the arrow shows
transplantation site).

Image LS/ AvSue
Inags © 2017 Dupesillida
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Based on the data collected, the mean number of
individuals per 100 m? on each survey site was
estimated. The mean shell height of green snails
observed on each survey site was also estimated.
We also categorised the substrate cover under the
transect line of each survey site.

The summary of the status of each survey site in the
north-western part of Efate Island and Uripiv and
Uri islands is shown below.

North-western Efate

The mean number of individuals observed per
100 m? at each site, the distribution pattern of shell
height and the mean shell height of green snails
observed in north-western Efate are shown in Fig-
ures 12, 13 and 14, respectively.
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The substrate cover of each survey site was catego-
rised and then each mean value was estimated. The
result is shown in Figure 15.

Summaries of the occurrence status of green snails
and the substrate cover of each survey site are given
below.

Lelepa Island

On Lelepa Island, four sites were surveyed, each
one covering a 1000 m? area (50 m x 4 m x 5 transect
lines). All of Lelepa Island is designated as a taboo
area and all coastal fisheries are restricted. Accord-
ing to the local fishers who participated as data col-
lectors in the survey, the green snail had not been
observed in the coastal area until its transplantation
was conducted.

1
H.2 —

3

Mo.2
Mo.3
Mo.4
H1
H3
T1
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Site

Figure 12. Mean number of green snails per 100 m? and standard error, in each survey
site of north-western Efate Island (arrows indicate transplantation sites).
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Figure 13. Distribution pattern of shell height of green snails observed
in each survey site of north-western Efate Island.



SPC Traditional Marine Resource Management and Knowledge Information Bulletin #39 — April 2018

23

T 20000 - -
£ 4 L3
e
o
(7]
N
Z: 100.00
c
©
[
=

0.00 :

— o~ ™ ~ - N s <

75}
=

o
=

Site

Mo.2
Mo.3
Mo4
H.1
H.2
H.3
T1
T2
T3

Figure 14. Mean shell height and standard error of green snails observed in each survey site
of north-western Efate Island.

Figure 15. Bottom condition of each survey site of north-western Efate Island.

In L.1 (Figure 10), 195 green snails were trans-
planted in 2007. A total of nine were observed and
the mean number of individuals per 100 m? was
0.90 (SE = 0.24). When compared with other sur-
vey sites of Lelepa, this site showed a high occur-
rence ratio of green snails. The range of shell height
of green snails observed was 100-200 mm, and the
mean shell height was 179.11 mm (SE = 11.11 mm).
The survey site substrate was mainly composed of
flat bedrock (>50 %) and coral (>30%), and did not
include gravel or sand.

In L.2 (Figure 10), approximately 1 km distant from
L.1, only one green snail was observed. The mean
number of individuals per 100 m? was 0.10 (SE =
0.10). The shell height of the green snail observed
was 200 mm. The survey site substrate was mainly
composed of flat bedrock (>70 %) and coral (<25%).

In L.3, located (Figure 10) approximately 1 km dis-
tant from L.2, no green snail was observed. The

survey site substrate was mainly composed of flat
bedrock (>70 %) and coral (=25%).

In L4, located approximately 2.6 km west of L.1
(Figure 10), no green snail was observed. The sur-
vey site substrate was mainly composed of flat bed-
rock (>70 %) and coral (=20%), and did not include
either gravel or sand.

As stated above, the highest occurrence of green
snails was found in L.1, the transplantation site. Two
or more generations probably existed there owing
to the size range. Only one individual was observed
in L.2, and no green snail was found in L.3 and L.4.
Consequently, it is obvious that the green snail
resources had increased around the transplantation
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site, although the distribution area of green snails
was still limited to a very narrow range.

Mangaliliu

In Manzgaliliu, five sites were surveyed, each
covering a 1000 m? area (50 m x 4 m x 5 transect
lines). The whole area of Mangaliliu is a taboo area
implying various fishery restrictions. The green
snail fishery, as in all other Vanuatu waters, is
closed due to a moratorium until 2020 (Fisheries
Act). According to local fishers, the green snail had
not been observed in the surrounding area before
transplantation took place.

In M.1 (Figure 10), 262 green snails were trans-
planted in 2007. During this survey, 17 individuals
were observed, and the mean number of individu-
als per 100 m? was 1.70 (SE = 0.64). It was a rela-
tively high occurrence ratio in comparison to those
of other sites. The range of shell height of green
snails observed was 90-230 mm, and the mean shell
height was 187.06 mm (SE = 8.02 mm). There are
hardly any data for the growth curve of the green
snail anywhere in the world. According to Kakuma
(2017), however, in the Amami Islands, of southern
Japan, green snail sizes are as follows:

* 1year old: around 30 mm;

® 2years old: around 70 mm;

® 3years old: around 120 mm;

* 4years old: around 160 mm; and

e 5years old: around 200 mm.

Generally, the growth of invertebrates, such as
conches, is highly influenced by the local environ-
ment. It should therefore be expected that green
snail growth would be faster in Vanuatu than in
Okinawa and Amami, because water temperature is
usually higher in Vanuatu. Nevertheless, the range
of green snail shell heights observed in the survey
sites suggests that several generations occupy these
sites. Three individuals had marks indicating that
they had been transplanted. These individuals were
approximately 10 years old. The survey site substrate
was mainly composed of flat bedrock (>50 %) and
coral (=40%), and did not include gravel or sand.

In M.2 (Figure 10), 205 green snails were trans-
planted in 2007. In this survey, 13 individuals were
observed, and the mean number per 100 m* was
1.30 (SE = 0.60). This showed a relatively high
occurrence ratio compared with other survey
sites, except for M.1, another restocking site. The
range of shell height of green snails observed
was 180-220 mm, and the mean shell height was

195.38 mm (SE = 4.33 mm). The survey site substrate
was mainly composed of flat bedrock (>60 %) and
coral (=30%), and did not include gravel or sand.

In M.3 (Figure 10), located approximately 2 km
from M.1 and approximately 800 m south of M.2, no
green snail was observed. The survey site substrate
was composed mainly of flat bedrock (>60 %) and
coral (=30%); it did not include gravel or sand.

In M4 (Figure 10), located approximately 1 km
northeast of M.1, no green snail was observed. The
survey site substrate was mainly composed of flat
bedrock (=50 %) and coral (=40%); it did not include
gravel or sand.

M.1, M.2, M.3 and M.4 substrates showed no major
differences.

In M.5 (Figure 10), located between M.1 and M.2,
approximately 500 m from both sites, no green snail
was observed. The survey site substrate was mainly
composed of flat bedrock (=73 %) and coral (=15%);
it did not include gravel or sand. Topographically,
when compared with those of other sites, M.5’s bed-
rock ratio was larger, and that of coral was lower.

As stated above, many green snails were observed
in M.1 and M.2, which were transplantation sites
and no green snail was found in other sites. In par-
ticular, green snails did not occur in M.5, the mid-
way point between the two transplantation sites.
Meanwhile, in M.1 and M.2, two or more genera-
tions probably co-existed, considering the size dif-
ferences. It was therefore deduced that green snail
resources are limited in distribution to a small range,
although they had settled successfully around the
transplantation sites.

Moso Island

In Moso Island, four sites were surveyed. In 2007,
150 green snails were transplanted in front of Sunae
Village. However, according to the VFD staff who
conducted the activity, there was no accurate infor-
mation about the location of the transplantation.
The method of transplantation was to sprinkle the
green snails from the boat in waters of about 10 m
depth. This was different from the transplantation
method used in Lelepa Island and Mangaliliu.

The survey method used in Moso had to be the same
than this used in Lelepa and Mangaliliu — a survey
method targeting areas of 0.5-3.0 m water depth.
Therefore the survey could not be done at the 10-m
deep transplantation site. We decided to conduct
surveys of the transplantation area at a later date.
No taboo area has been declared on Moso Island.
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Mo.1 (Figure 10) was the nearest site to the trans-
plantation site, according to VFD staff. However,
we could not estimate the distance between the two
sites because of the lack of the information about
the exact location of the transplantation site. We
could not find any green snails there. The survey
site substrate was composed mainly of flat bedrock
(> 85 %) coral (=5%) and soft coral (=5%). The cover-
age of bedrock was extremely high in this site.

In Mo.2 (Figure 10), approximately 2 km from Mo.1,
no green snail was observed. The survey site sub-
strate was mainly composed of flat bedrock (=80 %)
and coral (=18%). The coverage of bedrock was high
in this site, as in Mo.1.

In Mo.3 (Figure 10), approximately 700 m west of
Mo.2, no green snail was observed. The survey site
substrate was composed mainly of flat bedrock (=80
%), coral (=10%) and boulders (=10%). The coverage
of bedrock was also high in this site.

In Mo .4 (Figure 10), approximately 800 m southwest
of Mo.1, no green snail was observed. The survey
site substrate was mainly composed of flat bedrock
(=60 %), boulders (25%), soft coral (=7%) and coral
(=6%). The coverage of boulders was relatively high
compared with other sites on Moso Island.

At Moso Island survey sites, substrate was domi-
nated generally by bedrock, and few coral colonies
were observed. It suggested that the area is always
subject to strong wave action, which may influence
the green snail distribution.

Hat Island

Although the transplantation of green snails had
not been conducted around Hat Island, it was one
of the good fishing grounds for green snails before
the enforcement of the moratorium on the fishery,
and was known as good habitat for green snails. The
area is located approximately 5 km from the trans-
plantation sites of Lelepa and Mangaliliu. VFD staff
expected Hat Island to be good habitat for young
snails produced during spawning events at Lelepa
and Mangaliliu transplantation sites, and which
could have drifted during their larval stages. All
coastal waters around Hat Island were established
as a taboo area and green snail fishing was banned.

On Hat Island, three sites were surveyed, each one
covering an area of 1000 m? (50 m x 4 m x 5 transect
lines). In H.1 (Figure 10) located on the northeast
coast of the Island, one green snail was found. The
mean number of individuals per 100 m? was there-
fore 0.10 (SE = 0.10). The shell height of the green
snail observed was 100 mm, and it was considered

to be a young individual. The survey site substrate
was composed mainly of flat bedrock (=60 %), coral
(=30%) and dead coral (=7%).

H.2 (Figure 10) is located on the west coast of Hat
Island. According to local fishers, the area was usu-
ally difficult to approach because of high waves.
In H.2, nine green snails were found and the mean
number of individuals per 100 m? was 0.90 (SE =
0.29); the same density was found at L.1 site on
Lelepa Island. The green snail shell height range
was 110-200 mm, and the mean shell height was
171.11 mm (SE = 12.18 mm). The high range of
shell heights suggests the presence of multiple gen-
erations at the site. The survey site substrate was
mainly composed of flat bedrock (>70 %) and coral
(=20%).

H.3 (Figure 10), located in northern point of the
Island, is usually difficult to approach because of
high waves. In H.3 (Figure 10), one green snail was
found. The mean number of individuals per 100 m?
was therefore 0.10 (SE = 0.10). The shell height of
the green snail observed was 200 mm. The survey
site substrate was composed mainly of flat bedrock
(>80 %), coral (=10%) and dead coral (=7%).

On Hat Island, although the transplantation of green
snails had not been conducted, a number of green
snails were observed, especially in H.2. Besides, the
high range of shell heights of green snails observed
suggests the existence of multiple generations in the
area.

According to VFD staff, no survey targeting green
snails had previously been conducted in Hat Island.
However, no green snails were observed in 2012,
when they conducted other surveys around Hat
Island. Therefore, it was deduced that the green
snail resource had increased over the last 4-5 years.

Tuku Tuku Point

The transplantation of green snails had not been
done around Tuku Tuku Point. Like Hat Island, the
area was a green snail fishing ground before the
enforcement of the moratorium, and the area was
known originally as a good habitat for green snails.
Tuku Tuku Point is located 6-8 km from transplan-
tation areas of Mangaliliu and Lelepa. VFD staff
estimated the distance suitable for bottom settle-
ment of suspended larvae spawned at transplanta-
tion sites of Mangaliliu and Lelepa. Coastal waters
around Tuku Tuku point were also a taboo area.

At Tuku Tuku Point, three sites were surveyed,
each covering an area of 1000 m? (50 m x 4 m x
5 transect lines).
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At T.1 (Figure 10), located 2 km north of the tip of
Tuku Tuku Point, no green snail was observed. The
survey site substrate was mainly composed of flat
bedrock (>85 %), boulders (=7%) and coral (=6%).

At T.2 (Figure 10), located 1.5 km north of T.1, the
sea was rough and strong currents were flowing
at the time of the survey. At T.2, eight green snails
were observed and the mean number of individu-
als per 100 m? was 0.80 (SE = 0.30). The range of
shell height of green snails observed was 170-230
mm, and the mean shell height 200.00 mm (SE =
8.02 mm). The survey site substrate was mainly
composed of flat bedrock (>90%), coral (= 4%) and
boulders (= 4%). The bedrock ratio was very high,
suggesting the constant presence of strong waves.

At T.3, located on the east coast of Tuku Tuku Point,
seas were rough and strong currents were flowing
during the time of the survey. At T.3, three green
snails were found and the mean number of indi-
viduals per 100 m? was 0.30 (SE = 0.20). The range
of shell height of green snails observed was 170-200
mm, and the mean shell height was 180.00 mm (SE
= 10.00 mm). The survey site substrate was mainly
composed of flat bedrock (>80%), coral (= 10%) and
boulders (= 10%).

Because of rough seas, the survey could not be car-
ried out at the tip of Tuku Tuku Point. According
to VFD staff, the density of green snails at the tip
might be higher than at T.2, because it was a good
fishing ground for green snails before the enforce-
ment of the moratorium.

Based on those results, comparative densities of
each area are shown in Figure 16.

Figure 16. Mean number of individuals per 100 m? at
each station in north-western Efate (arrows
indicate restocking sites).

As described above, the density of green snails in
all transplantation sites was quite high. At the time
of the present survey, no survey focusing on the
effect of transplantation of green snails had been
conducted. One of the aims of the present survey
was to scientifically evaluate if transplantation of
green snails contributed to the resource increase. To
do so, an analysis of variance (ANOVA) was used to
evaluate the variation of the green snail population
at each survey site.

However, when using normal ANOVA, no equality
of variance was detected among the data. When no
compared group shows an equality of variance, it is
advisable to adopt a non-parametric technique that
does not require the assumption of the population
distribution. Therefore, we used the Kruskal-Wallis
test, a non-parametric ANOVA, rather than the nor-
mal ANOVA. Each test detected a significant differ-
ence (p < 0.05). Therefore, we then performed the
Tukey HSD test to examine the difference between
each survey site. As a result, we detected a signifi-
cant difference between M.1 and other survey sites
without green snails, but we could not detect sig-
nificant differences between M.1 and other sites
with green snails such as M.2, L.1, H2, H.3, T.2 or
T.3. M.2 and L.1 showed significant differences in
the number of green snails, but it was difficult to
detect any significant difference between other sur-
vey sites. However, it should be noted that trans-
plantation of green snails probably contributes to
the resource enhancement, as the density of green
snails was high in all transplantation sites.

The survey sites of the transplantation at Mangal-
iliu were almost the same sites used in the study
conducted by IRD, mentioned above, although the
range of the surveys was different. Therefore, we
compared the results of this survey and the IRD
study, as shown in Table 4. It revealed that the green
snail density in the transplantation sites that we sur-
veyed is extremely high compared with the results
of IRD, although a simple comparison should not
be made, because of the difference in survey ranges.

In another study, Kakuma (2017) concluded that
the density of green snails in transplantation sites
arises from the broodstock created by either trans-
plantation or wild stocks. He concluded further
that the transplantation sites in Mangaliliu showed
relatively high densities compared with surround-
ing areas because the transplantation of green snails
contributed to the increase of the broodstock and
resources in the area, although this was difficult to
quantitatively verify.

Also, there were places where green snails were
present 4-6 km away from the transplantation
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Table 4. Comparison of the results by the IRD and this survey.

Green snail density per hectare

Results from IRD’s 2012 study

Results from this survey

Inside of taboo Outside of taboo
area area
2142 ind. ha' 6.00ind. ha'

M.1 site (inside taboo
area in 2012)

170.00 ind. ha

M.2 site (outside of taboo
area in 2012)

130.00 ind. ha

site, including at Hat Island and Tuku Tuku Point,
whereas almost no green snails were found in sites
400-500 m away from transplantation sites. There
may be two sources for the many green snails
found at Hat Island and Tuku Tuku Point. The
first is the reproduction of wild populations that
remain there, and the second is the drifting lar-
vae from broodstock of transplantation sites that
reach Hat Island and Tuku Tuku Point 1-2 days
after being spawned. On the north-western coast
of Efate, a southward flowing current is dominant,
according to information provided by local fishers
and VFD staff. Thereby, larvae produced in Lelepa
Island and Mangaliliu possibly drift southward
and settle at Hat Island and Tuku Tuku Point.
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In future research, it will be important to monitor
tidal currents of coastal waters to better understand
green snail population dynamics.

Uripiv Island and Uri Island

The mean number of individuals observed per
100 m? at each site, the distribution pattern of shell
height and the mean shell height of green snails
observed in Uripiv and Uri islands are shown in
Figures 17, 18 and 19 respectively. The location of
each survey site is shown in Figure 11.

The substrate cover of each survey site was catego-
rised. The result is shown in Figure 20.
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Figure 17. Mean number of green snails per 100 m? (+SE) at each station in Uripiv and
Uri islands (arrow shows restocking site)
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Figure 18. Shell height distribution pattern of green snails found at each survey site
in Uripiv and Uri islands.
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Figure 19. Mean green snail shell height (+SE) recorded at each survey site
in Uripiv and Uri islands.

Site

Figure 20. Substrate composition of each survey site
in Uripiv and Uri islands.

Brief overviews of the occurrence status of green
snails and the substrate cover of each survey site are
given in the following section.

Uripiv Island

Uripiv is a small island with a population of 300-400
people located off the northeast of Malakula Island,
at a straight line distance of approximately 2.5 km.
Four sites, each covering an area of 1000 m? (50m
x 4m x 5 transect lines), were surveyed on Uripiv
Island, of which three (U.1, U.2 and U.3 - Figure 11)
were taboo areas where fishing activities had been
banned. According to local VFD staff, green snails
had not been seen for 20 years in the coastal waters
of Uripiv until transplantation was implemented.

In U.1 (Figure 11), located at the east end of Uripiv
Island, 299 and 28 green snails were transplanted in
2012 and 2013, respectively. The individuals trans-
planted had been kept in a water tank at VFD for
several years, although the growth rates of these
snails were poor. In 2012, the average shell height
of individuals transplanted was 56 mm. In 2013, 20
and eight individuals had shell heights of 80 mm
and 60 mm, respectively.

In U.1, 14 green snails were found and the mean
number of individuals per 100 m? was 1.40 (SE =
0.75). The green snail density was relatively high
when compared with all survey sites. The range of
green snail shell heights observed was 110-170 mm,
and the mean shell height was 153.57 mm (SE = 4.84
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mm). These sizes were relatively small in compari-
son to those observed in Efate. The survey site sub-
strate was mainly composed of flat bedrock (=85%)
and coral (= 10%). No gravel or sand was observed.

In U.2, located at the northern tip of the island and
1.6 km northeast of U.1 (Figure 11), four green snails
were found; the mean number of individuals per
100 m? was 0.40 (SE = 0.19). The range of green snail
shell heights observed was 140-180 mm, and the
mean shell height was 167.50 mm (SE = 9.46 mm).
The survey site substrate was mainly composed of
flat bedrock (=90%) and coral (= 10%).

In U.3, located on the western side of the island and
1.0 km southwest of U.2 (Figure 11), no green snail
was found. The survey site substrate was composed
mainly of flat bedrock (=55%) and coral (= 40%). In
this site, coral coverage was relatively high in com-
parison to those of U.1 and U.2.

U4 is located on the southern side of the island
and at a 300 m direct distance from U.1 (Figure 11).
This site was selected in the hope that it would host
young green snails issued from individuals trans-
planted in U.1. But, no green snail was found in U 4.
The survey site substrate was composed mainly of
flat bedrock (=90%) and coral (= 3%).

As stated above, a relatively high number of green
snails occurred in U.1, which was a transplantation
site. Multiple generations probably existed in the
site owing to the high range of sizes. In sites where
no transplantation occurred, only four individuals
were observed in U.2 on the north side, but none
were observed in U.3 and U4. It was therefore
deduced that green snail resources had increased in
the transplantation site, although their distribution
was limited to a small range.

Uri Island

Uri is a small island located to the south of Uripiv
Island. The shortest distance between Uri and
Uripiv islands is approximately 1 km. On Uri
Island, transplantation of green snails had not been
conducted. However, since the island was close to
Uripiv Island, three survey sites were set on the
northern coast, facing Uripiv Island. According to
local VFD staff, green snails had not been observed
around the northern coast for 20 years.

U.5 is approximately 1.5 km from U.1 of Uripiv
Island, which is located in the outer edge of the reef
flat that extended along the east side of the island
(Figure 11). In this survey, five green snails were
found. The mean number of individuals per 100 m?
was 0.50 (SE = 0.27). The range of green snail shell
heights was 140-180 mm, and the mean shell height

was 128.00 mm (SE = 12.41 mm). As at U.1, these
sizes were relatively small in comparison to those
recorded in Efate. The survey site substrate was
mainly composed of flat bedrock (=95%) and coral
(<5%). No gravel or sand was observed.

U.6 is approximately 1.2 km north-west of U.5 and
approximately 1.5 km from U.1 of Uripiv Island
(Figure 11). In U.6, no green snail was observed.
The survey site substrate was composed mainly flat
bedrock (>85%), dead coral (= 8%) and coral (=4%).

U.7 is located on the north-west coast approxi-
mately 600 m southwest of U.6 and approximately
2 km from U.1 of Uripiv Island (Figure 11). In U.7,
no green snail was observed. The survey site sub-
strate was composed mainly flat bedrock (>95%)
and coral (<2%).

As stated above, no green snail was found at U.6 and
U.7, but five were found at U.5, which is located on
the outer edge of reef flat that extends along the east
side of the island. As no green snail had been found
in the northern coast of Uri Island for 20 years, it
may be considered that the U.5 green snails may be
related to those transplanted at U.1.

Based on these results, green snail densities (aver-
age number of individuals per 100 m?) are summa-
rised in Figure 21.

Figure 21. Mean number of green snails per 100 m?
at each station in Uripiv and Uri islands
(arrow indicates restocking site).

As in Efate Island, the highest green snail density
in Uripiv Island was found in the transplantation
site. We then conducted an analysis of variance
(ANOVA) to evaluate if green snail densities in the
different sites were significantly statistically differ-
ent. Equality of variance was not detected among
the data. Thereby, we used the Kruskal-Wallis test
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again. Each test detected a significant difference (p
<0.05). Therefore, we used the Tukey HSD test to
examine the difference between each survey site.
We detected a significant difference between U.1
and survey sites where no green snails were found
(U.3, U4, U.6 and U.7). But we could not detect
significant differences between U.1 and other sites
where green snails were found (U.2 and U.5). No
significant difference was detected when compar-
ing the densities of U.2, U.3, U4, U.5, U.6 and U.7.
Thus it can be concluded that the green snail den-
sity of the transplantation site (M.1) was the only
one that was significantly higher than those of other
survey sites. This suggests that the transplantation
of green snails was likely to have contributed to
resource enhancement of green snails in Uripiv and
Uri islands.

In U.2 and in U.5, approximately 1.6 km north-west
and 1.5 km south-east from the transplantation site
(U.1) (Figure 11), green snails were found for the
first time in 20 years. It is possible that green snail
larvae produced in U.l drifted with the current
through the east bank of Uripiv and Uri islands and
settled in U.2 and U.5. It would be useful to monitor

the currents in the region in order to confirm this
hypothesis and better understand green snail popu-
lation dynamics in the area.

Relationships between the density of green
snails and the substrate

The relationship between the number of green
snails found and the coverage of bedrock in each
site surveyed is given in Figure 22.

The relationship between the number of green
snails found and the coverage of coral in each site
surveyed is given in Figure 23.

As shown in Figures 22 and 23, no close correla-
tion was found between the number of green
snails and the coverage of bedrock. Neither was
a close correlation between the number of green
snails and the coverage of coral. In the sites where
the number of green snails was 0 or 1, it was
assumed that larvae could not survive. Therefore,
these areas were excluded. The coefficient of cor-
relation became (R) = -0.5791 between the number
of green snails and the coverage of bedrock in the
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Figure 22. Relationship between the number of green snails and the coverage of bedrock.
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Figure 23. Relationship between the number of green snails and the coverage of coral.
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range of 50-100%. Likewise, the coefficient of cor-
relation (R) = 0.6510 between the number of green

snails and the coverage of coral was in the range
of 0-50%.

The common criterion of the coefficient of correla-
tion is given in Table 5. Therefore, each relationship
is thought of as a moderately strong correlation
when more than one green snail appeared.

Table 5. Coefficient of correlation and correlation
strength.

Coefficient of correlation  Correlation strength

R=07-1 strong correlation

R=04-0.7 moderately strong correlation
R=0.2-04 weak correlation

R=0-0.2 no correlation

As shown in the Figures 24 and 25, there is a
moderately strong negative correlation between
the number of green snails and the coverage of

bedrock, in the range of 50-100% and, there is a
moderately strong positive correlation between
the number of green snails and the coverage of
coral, in the range of 0-50%, in sites where more
than one green snail occurred.

In addition, this survey suggests that the suitable
habitat of green snails is very limited, since it did not
occur at sites close to the transplantation site. Usu-
ally, the green snail inhabits a substrate of bedrock
and does not occur on gravel and sandy bottoms.

It is also considered that the area with abundant
bedrock with rugosity (irregularities and dimples)
is a suitable habitat for green snails. Furthermore,
it is expected that locations with abundant microal-
gae as feed would be a preferred habitat for green
snails. Because of time limitations, we were unable
to collect data on the rugosity of the bedrock and the
availability of microalgae as feed for green snails. It
would be necessary to collect topographical details
and distribution pattern of microalgae and correlate
them with occurrence of the green snail to under-
stand its optimal habitat conditions.
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Figure 24. Relationship between the number of green snails and
the coverage of bedrock in the range of 50-100%.
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Questionnaire survey for understanding
the motives of villagers participating

in green snail transplantation and
conservation activities

Survey site

The targets were the people in communities who
were conducting the transplantation of green snails.
These were the inhabitants of villages on Lelepa,
Mangaliliu and north-western Efate, and the village
of Uripiv Island, located in eastern Malakula Island.

Methods

Information was collected from target villagers
using a questionnaire, calibrated by age and gender
(Table 6). The questionnaire survey was based on
‘Scheffe’s pairwise comparisons test’, a compara-
tive method used in marketing research, to under-
stand the most important motive for managing and
conserving the green snail and as a reference in con-
ducting future similar resource management. On

the survey form, we gave examples of motives and
received the information regarding the most impor-
tant motive from each respondent. For example, A)
Because I know (or learned) that it's important and nec-
essary to protect the green snail as a valuable resource; B)
Because 1 will be able to make a profit when green snail
fishing is re-opened; C) Because we decided in a commu-
nity meeting not to catch green snails; and D) Because
we have to follow the law and custom that imposed a ban
on green snail fishing.

The data collected in the survey was arranged by
age group and gender, and analysed by pairwise
comparison to understand the most important fac-
tor in the community.

We then compared the results of the questionnaire
administered in each community using pairwise
comparisons and analysed the results by ANOVA
and multiple comparison tests, to estimate the most
important motive among these of A-D, for the vil-
lagers of each community implementing transplan-
tation of green snail.

Table 6. Questionnaire administered for understanding the villagers’ motives for participating in green snail

transplantation and conservation activities.

Information on respondent

Village/community (if we have the information)

Name of enumerator (if we have the information)

Date of interview (if we have the information)

Name of interviewee (if we have the information)

1. Age

2. Gender (m = male, f = female)

3. Usual number of hours of fishing per day

4. The group activity you participate periodically in the village

General knowledge on green snails

5. What do you know about green snail?

5.1 The resources have been endangered since the 1990's owing to overfishing. (y = Yes, n = No)

5.2 Green snail fishing has been banned since 2005 by national law. (y = Yes, n = No)

5.3 Green snails are rare and an expensive worldwide. (y = Yes, n = No)

(y =Yes,n=No)

5.4 Green snails were exported previously from Vanuatu as a raw material for ornamentations.

5.5 Green snails seem to be increasing recently. (y = Yes, n = No)

5.6 Other.

6. Were you taught about green snails by your family, community elders or school teachers? (y = Yes, n = No)

7. If you selected 'Yes'on question 6, what kind of topic and from whom did you receive it?

8. How large does a green snail become, and in how many years?

Attitude to conservation activity for green snails

9. Did you catch green snails until the fishing ban of 20057 (y = Yes, n = No)

a=0.

b = Less than 5 within a day’s dive.
¢ = Less than 10 within a day’s dive.
d =10 or more within a day’s dive.

10. If you selected'Yes'on question 9, how many did you find in your area around 20057
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Table 6 (continued).

11. Did you participate in the restocking activities for green snails organised by JICA? (y=Yes, n=No)

12a. If you selected "Yes'on question 11, what was the reason for your participation?
a = Because | thought it was a meaningful activity.
b = Because | was ordered to by a village chief or leader.
¢ = Because | was invited by friends or acquaintances.
d = Other.

If'Other’ write the answer here:

12b. If you selected ‘No'on question 11, what was the reason for your non-participation?
a = Because | didn't know about the activity.
b = Because | was too busy with other things.
¢ =1 was not interested in the activity.
d = Other.

If'Other’ write the answer here:

13. Do you think the restocking of green snails is a good activity in order to protect and increase the green
snail population? (y=Yes, n=No)

14. Do you think surveillance is needed to protect green snail resources from now on? (y=Yes, n=No)

15a. If you selected "Yes'on question 14, how do you think you should carry on the surveillance or monitoring

activities?

activities?

15b. If you selected 'No'on question 14, why do you think you do not have to do surveillance or monitoring

Motive for conservation activities of green snails

16. What is the most important reason for protection of green snail populations?
Respondents replies must be graded from highly positive (+4) through neutral (0) to highly negative (-4).

+4

+3

+2

+1

-1

-2

-3

-4

A) Because | know (or learned) that
it's important and necessary to pro-

tect green snail as valuable resource.

B) Because | will be able to make a profit
when green snail fishing is opened after
its resource increases in the future.

A) Because | know (or learned)
that it's important and necessary
to protect green snails as valuable
resource.

() Because we decided in a com-
munity meeting not to catch green
snails. (Social linkage - perspective of
Socio-culture)

A) Because | know (or learned) that
it's important and necessary to
protect green snail as a valuable
resource.

D) Because we have to obey the law
and custom commandment that
banned green snail fishing.

B) Because | will be able to make

a profit when green snail fishing is
opened after its resource increases
in the future.

C) Because we decided in a community
meeting not to catch green snails.

B) Because | will be able to make

a profit when green snail fishing is
opened after its resource increases
in the future.

D) Because we have to obey the law
and custom commandment that
banned green snail fishing.

C) Because we decided in a com-
munity meeting not to catch green
snails.

D) Because we have to obey the law
and custom commandment that
banned green snail fishing.
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. - Based on these data, the general knowledge and
Results and discussion attitude toward conservation activity for green
The number of respondents to the questionnaire in snails were reviewed, and the motive for transplan-
each community, with the information of age and tation and conservation activities for green snails
gender, is given in Table 7, daily fishing hours of =~ was described by the communities in Lelepa, Man-
those who responded is in Table 8, and the number  galiliu and Uripiv Islands.

of respondents by group activity is in Table 9.

Table 7. Number of respondents to the questionnaires in each community by age and gender.

<20 >21 and <40 >41 and <60 >61 Total
Female 2 18 12 2 34
Lelepa Male 6 18 17 6 47
Sub-total 8 36 29 8 81
Female 3 11 5 2 21
Mangaliliu Male 4 17 5 1 27
Sub-total 7 28 10 3 48
Female 2 18 5 0 25
Uripiv Male 4 21 10 2 37
Sub-total 6 39 15 2 62
Total: 191
Table 8. The daily fishing hours of respondents.
N;chtiisvfg'l;g 1-3 hours 3-6 hours M60 L%min Total
Female 3 13 8 10 34
Lelepa Male 1 1 13 30 47
Sub-total 4 14 21 40 81
Female 3 1 9 8 21
Mangaliliu Male 0 6 18 3 27
Sub-total 3 7 27 11 48
Female 5 19 1 0 25
Uripiv Male 10 26 1 0 37
Sub-total 15 45 2 0 62

Table 9. Number of respondents by community group activity (multiple answers allowed).

- Livelihood .
Religious Female . Sport Junior
improvement Others Total
group group team chamber
group
Lelepa Female 23 6 8 3 2 0 42
Male 12 0 10 12 5 6 45
Sub-total 35 6 18 15 7 6 87
Mangaliliu Female 17 10 2 0 2 0 31
Male 13 0 3 9 3 1 29
Sub-total 30 10 5 9 5 1 60
Uripiv Female 14 0 4 4 0 2 24
Male 23 0 4 8 0 3 38
Sub-total 37 0 8 12 0 5 62
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Lelepa Island

Many respondents on Lelepa Island knew that the
green snail was very valuable although its popu-
lation had decreased owing to overfishing. It was
commonly perceived that the resource had been
abundant until the early-1990s, but then suddenly
decreased and were hardly found when the total
ban on green snail fishing was enforced, in 2005. The
information about the resource recovery of recent
years had not been shared widely enough. Further-
more, many respondents, both men and women,
recognised the green snail was globally expensive,
and therefore rare. However, many respondents did
not know that Vanuatu had exported many green
snails as raw materials for making accessories.

In addition, many male respondents replied that
they had been taught about green snails by teachers
and their family members. In particular, all the male
respondents aged 20 years or younger admitted to
getting the information either at school or at home.
This might indicate that in recent years, educa-
tion regarding the coastal resources has advanced.
In contrast, many female respondents replied that
they had not been taught about it. Thus a contrast
occurred by gender.

The commonest information learned from family
members was that the shell of green snails was very
expensive; therefore, consuming its meat first then
selling the shell was recommended. Regarding the
population of green snails before a fishing ban was
imposed, many responded that they found less than
five individual green snails per day when diving.
This suggested that the size of populations was for-
merly very small.

Many respondents felt that the transplantation
activity of green snails was useful for its resource
enhancement and conservation. Respondents who
participated in the transplantation activities of green
snails conducted by the Grace of Sea Project felt the
activity was meaningful in that it would lead to an
increase of green snail resources. Thus, it is inferred
that the understanding of the transplantation activity
was advanced among those villagers. Furthermore,
many respondents felt that villagers must press
ahead with monitoring and surveillance activities
for the conservation of green snail resources. Such
awareness building might be attributed to the activi-
ties undertaken through the Grace of the Sea Project.

Mangaliliu

In Mangaliliu, many respondents lacked a basic
knowledge of the green snail and did not know
that it was very valuable, that it had decreased
because of overfishing and that it had been subject
to a fishing ban since 2005. Also, there were few

respondents who had conducted green snail fish-
ing before the ban. This might indicate that green
snail fishing was not carried out actively in Man-
galiliu, or it may suggest that most of respondents
do not know of the days when the green snail was
abundant, since most were aged in their 20s to 40s.
Few recognised that the population of green snails
seemed to have increased.

However, many responded that they had been
taught about the green snails by their school teach-
ers and family members. Owing to several work-
shops organised by the Grace of the Sea project,
some responded that they learned that the green
snail resource would contribute to improvement in
their lives if it were to increase in the future. This
could be one result of the awareness activity for
resource management of the green snail. Regard-
ing the population of green snails before its fishing
was banned, a few responded that they found less
than five individuals in one day of diving. This sug-
gested that the population size was very small.

Like the respondents on Lelepa Island, those who
had participated in the transplantation activities
of green snails conducted by the Grace of the Sea
project felt that the activity was meaningful, since it
would lead to an increase in green snail resources.
Many responded that surveillance activity was
required for effective conservation of the green
snail, and that they would consider cooperating
with future activities.

Uripiv Island

On Uripiv Island, it was widely known that the
green snail was very valuable, but that it had
decreased due to overfishing, that it had been sub-
ject to a fishing ban since 2005 and that it was glob-
ally rare and so expensive. However, information
about the resource recovery and the history of the
green snail fishing had not been well shared.

Many respondents had learned that green snail
meat was edible and that the shell was expensive
from their teachers, chief and family members.
However, a few responded that they had conducted
regular green snail fishing before the fishing ban.
This might suggest that the green snail had not been
abundant on Uripiv for a long time.

For those respondents who had participated in the
green snail transplanting activity conducted by
the Grace of the Sea project, the major motive for
participation was that they were members of the
community. Besides, most of respondents consid-
ered that the transplantation activity of green snails
was useful for resource enhancement and conser-
vation of the resource. This attitude could demon-
strate that the understanding of the transplantation
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was advanced among the villagers. In contrast, a
few responded that surveillance activity to protect
green snail resources was unnecessary, since the
fishing ban was already legally established and no
villagers would break the law by poaching. It might
be that because Uripiv is a very small island, there
is a high trust among community members because
strangers do not often visit.

The ranking order of the four motives for participat-
ing in the transplantation and conservation activi-
ties exemplified above were analysed statistically
using Scheffe’s pairwise comparisons test. Results
for each community are given in Tables 10 to 12.

Table 10. Order of the motive of villagers in Lelepa Island for transplantation and conservation of green snails.

Order of the strength of the motive
Lelepa Island Number of (the higher the number, the stronger the motive)
samples
1st 2nd 3rd 4th
In total: 81 B:1.373 D:0.015 A:-0.012 C-1.377
Female 34 B: 1.331 D:0.110 A:-0294 C-1.147
Gender
Male 47 B:1.404 A:0.191 D:0.053 C:-1.543
x <=20 7 B: 1.857 A:0.679 D:-0.286 C:-2.250
Breakdown
20< x<=40 37 B:1.372 D-0.074 A:-0.135 C-1.311
Age group
40< x <= 60 29 B:1.302 D:0.000 A:-0.207 C:-1.095
60< X 8 B:1.219 D:0.063 A:0.656 C:-1.938
A) Because | know (or learned) that it is important and necessary to protect the green snail as valuable resources.
B) Because | will be able to make a profit when green snail fishing is opened after its resource increases in the future.
C) Because we decided in a community meeting not to catch green snails.
D) Because we have to follow the law and custom commands that banned of green snail fishing.

Table 11. Order of the motive of villagers in Mangaliliu for transplantation and conservation of green snail.

Order of the strength of the motive
Mangaliliu Number of (the higher the number, the stronger the motive)
samples - - - o
Intotal: | 49 D:0.959 B: 0.643 A:0.296 C:-1.898
Gender Female 21 D:1.345 B:1.012 A:0.393 C:-2.750
Male 28 D:0.670 B: 0.366 A:0.223 C-1.259
x <=20 7 D=1.821 A:0.000 B:-0.250 C-1.571
Breakdown 20< x <=40 29 D:1.198 B:0.966 A:0517 C:-2681
Age group 40<x <=60 9 B:0.472 A:0.111 C-0.278 D:-0.306
60< x 3 A: 0.500 B: 0.000 [C) :8528

A
B
C
D

) Because | know (or learned) that it is important and necessary to protect the green snail as valuable resources.

) Because | will be able to make a profit when green snail fishing is opened after its resource increased in the future.
) Because we decided in a community meeting not to catch green snails.

) Because we have to obey the law and custom ordered ban on green snail fishing.

Table 12. Order of the motive of villagers in Uripiv Island for transplantation and conservation of green snail.

Order of the strength of the motive (higher number shows stron-
Uripiv Island Number of ger motive)
samples - - 30 pm
In total: 62 A:2.601 B:-0.262 D:-1.085 C.-1.254
Gender Female 25 A: 2.560 B:-0.290 D:-1.070 C:-1.200
Male 27 A:2.628 B:-0.243 D:-1.095 C:-1.291
Breakdown x <=20 5 A:2.900 B:-0.400 D:-1.200 C:-1.300
Age group 20< x<=40 40 A: 2594 B:-0.250 D:-1.094 C:-1.250
40< x <=60 15 A: 2483 B:-0.283 D:-1.000 C:-1.200
60< x 2 A:2.875 B: 0.000 D:-1.250 C:-1.625

A) Because | know (or learned) that it is important and necessary to protect the green snail as valuable resources.

B) Because | will be able to make a profit when green snail fishing is opened after its resource increases in the future.
C) Because we decided in a community meeting not to catch green snails.

D) Because we have to obey the law and follow the custom ordered ban on green snail fishing.
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All responses to the questionnaire were examined
using the Games-Howell multiple comparison
test in order to see if the order of the strength of
the motive in each community was statistically
significant.

No significant differences among motives A, B and
D occurred in Lelepa Island. However, they showed
significant differences with motive C. This might
suggest that motive C was not regarded as impor-
tant for green snail transplantation and conserva-
tion. It probably suggests that in some communities
there were not enough green snails to justify mak-
ing a rule for them. However, a rule might be neces-
sary in these communities to enable them to either
understand the idea of the activity, to help them
envision the future economic benefit of regulation,
or to enforce the law and regulations concerning
their ownership.

In Mangaliliu, no significant difference was found
in any combination of the four motives. Although
motive D came first in the counting of the ques-
tionnaire, the four motives could not to be ranked
statistically.

In Uripiv Island, motive A (1**) showed a signifi-
cant difference to motive B (2"¢), motive D (3'¢), and
motive C (4™). In addition, motive B (2") showed
a significant difference with motive D (3*) and
motive C (4%). Therefore, motive A (‘Because I know
[or learned] that it is important and necessary to
protect the green snail as a valuable resource’) was
the strongest in the Uripiv community, compared
with the other two communities.

Based on those results, it is important to under-
stand the tendency of a motive and its strength in
the community, in order to promote transplantation
and conservation activities for green snails.

Awareness survey for resource
management in a community that has
no experience of the transplantation of
green snails

Survey site

In the fishing villages in eastern and southern Efate
Island, where transplantation and conservation
activities had not yet been undertaken, an aware-
ness survey was implemented for the chiefs and
leaders of the eight communities in order to under-
stand how people recognise the present status of
green snails and the effect of transplantation and
conservation activities for green snails.

Method

1. The chief, leader and other collaborators were
interviewed in each target community regard-
ing resource management activities.

2. Inquiries were made in the same manner and
in accordance with the contents of the question-
naire described in Table 6.

3. Results obtained were analysed regarding
respondents’ recognition of the present status of
green snail resources and, the most important
motive for the resource enhancement and con-
servation activities.

Figure 26. Sites for the awareness survey in
the eastern and southern Efate.
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Results and discussion

The number of respondents to the awareness sur-
vey in each community is shown in Table 13.

General knowledge of green snails

Eighty per cent or more of respondents under-
stood that the green snail was already endangered
by overfishing in Vanuatu in the 1990s and 2000s,
therefore green snail fishing had been banned
nationwide in 2005, that the meat was edible and
that the shell was expensive. However, almost 40%
of them were unaware that the green snail had
been an important export product for Vanuatu. In
addition, around 70% of respondents were aware
of the recovery of green snail, and all respond-
ents had been taught about green snails by their
parents, relatives and teachers. This suggests that
the information about green snails had been intro-
duced successfully to community leaders and oth-
ers interested in the green snail fishery. The main
content of the information they were taught is that
the green snail was formerly abundant, although it
had become scarce in recent years, and therefore its
fishing had been banned. Also, some respondents
who mistakenly collected green snails had either
their father explain that it was prohibited to catch
it, or VFD staff had warned them and confiscated
their catch, perhaps indicating that young people,

in particular, were unaware that the green snail
population had decreased. It is important to famil-
iarise the younger generation about the biological
and economic characteristics of green snails, so as
to continue its management.

Population and resource management of green snails

Regarding the population of green snails before
the fishing ban was implemented, more than 70%
of respondents answered that they found less than
five to 10 individual green snails in one day of div-
ing — the area that one fisher could cover in one day
would be more than one hectare, at least. There-
fore, the population of green snails was probably
very small in the area before enforcement of the
fishing ban. In addition, most respondents replied
that the green snail resource had increased. This
may suggest that recognition of the increase of
green snail resources is common knowledge in the
survey area in eastern and southern Efate Island.

All respondents replied that the transplantation
activities of green snails were effective for resource
enhancement and conservation. Furthermore,
more than 90% regarded surveillance as necessary
for resource management. Almost all respondents
recognised the need for both transplantation and
the surveillance activities for the management of
the green snail resource.

Table 13. Number of respondents to the awareness survey in each community by age and gender.

<20 >21 and <40 >41 and <60 >61 Total
Female 0 1 1 0
Ekipe Male 0 2 0 0 2
Sub-total 0 3 1 0 4
Female 0 0 0 0 0
Epau Male 0 4 1 0 5
Sub-total 0 4 1 0 5
Female 0 0 1 0 1
Pangpang Male 0 2 2 0 4
Sub-total 0 2 3 0 5
Female 0 0 0 0 0
Eton Male 0 2 3 0 5
Sub-total 0 2 3 0 5
Female 0 1 0 0 1
Rentapau Male 0 0 2 0 2
Sub-total 0 1 2 0 3
Female 0 0 0 0 0
White sands Male 0 0 1 0 1
Sub-total 0 0 1 0 1
Female 0 0 0 0 0
Eratap Male 0 2 2 1 5
Sub-total 0 2 2 1 5
Female 0 0 0 0 0
Pango Male 2 2 2 3 9
Sub-total 2 2 2 3 9

Total: 37
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On the other hand, only two respondents out of
37 mentioned issues with green snail transplanta-
tion and surveillance activities. One was a villager
who declared that he did not care about resource
management. In the case that green snail manage-
ment transplantation and surveillance activities
take place, such an attitude could jeopardise the
operations’ success. The other said that transplanta-
tion might not be always effective because resource
enhancement of green snails depends on its habi-
tat preference and the availability of food. In the
future, guidelines regarding green snail transplan-
tation and surveillance must address these issues.

Conclusion drawn from the survey

e As a result of survey, the density of the green
snails was found to be much higher in the sites
where transplantation had been conducted
through ‘the Grace of the Sea’ project phases 1
and 2. The fishers in both sites related that no
green snail had been found prior to the trans-
plantation activities. At both areas of Efate and
Uripiv islands, in geographically remote loca-
tions, similar results and densities had been
obtained. This strongly supports the positive
effect of green snail transplantation.

e The main probable reason accounting for the
high density of green snails in the transplanta-
tion sites is self-seeding by eggs and suspended
larvae that had remained on the spawning
ground. Meanwhile, the fact that the green
snail was found at locations several kilometres
from the transplant location could be due to: (1)
self-seeding from the few broodstock that are
naturally remaining at the site; (2) settlement of
drifting larvae produced in neighbouring areas;
or (3) settlement of drifting larvae produced in
transplantation sites. All these reasons would
contribute to the increase of the population to
varying degrees. Even so, the artificially trans-
planted broodstock might contribute signifi-
cantly to the promotion of the resource increase,
since the natural population size had been small.
The dense population of broodstock, resulting
from transplantation, also might have boosted
the reproduction rate of green snail.

e Transplantation of green snails had been con-
ducted in Moso Island, in northern Efate Island,
in 2007. However, the green snail was not found
there during this survey. It was reported that the
depth of the transplantation site was more than
10 m, but the precise location of the transplanta-
tion site on Moso Island has not been recorded by
VED. The location of the survey site that we set
up may have been several hundred metres away
from the transplantation site. Furthermore, the
water depths of other survey sites were no more

than 6 m and we used the same depth for stand-
ardising the environmental condition among
the survey sites. Also, when transplanting green
snails, participants usually place individual
snails carefully on the sea bottom. But in Moso
Island, green snails were just sprinkled from a
boat, so individuals probably remained widely
scattered. The relatively deep water could have
also affected green snail survival. All these rea-
sons may explain why we have not been able to
find green snails at Moso Island.

Most transplantation sites were placed in either
a taboo area or a marine protected area (MPA).
It is very effective to set up transplantation sites
in such areas to facilitate surveillance. Green snail
density increased mainly around transplantation
sites, but its distribution range remained limited.
Furthermore, while the green snail population
tended to increase, it is still very small, and the
green snail remains endangered in Vanuatu. It
is therefore necessary to continue the transplan-
tation and conservation activities with a focus
on taboo areas and MPAs. In addition, periodic
monitoring of the density of green snails is indis-
pensable for evaluating population trends.

Where green snail transplantation took place, it
was well received by the inhabitants. However,
some people felt uncomfortable with the long
limitation of fishery activities imposed by large-
scale resource management. They were asking
for a better balance between opening the fishery
for economic activities and closing it for resource
management. In recent years, chiefs and lead-
ers of communities that were not involved in
transplantation activities perceived, neverthe-
less, transplantation and conservation activities
positively. They understood the significance of
green snail resource management activities.
Their positive reaction might indicate an inter-
est in participating in such activities. However,
before starting any resource management activ-
ity it is necessary to carefully consider the bal-
ance between fishery-related economic activities
and resource management.

In one area where transplantation of green snails
was undertaken, motives for the implementa-
tion of green snail resource management activi-
ties, as reported by members of the community,
were mainly: A) Because I know (or learned) that
it is important and necessary to protect green snails
as a valuable resources., B) Because I will be able to
make a profit when green snail fishing is opened after
its resource has increased in the future, D) Because
we have to follow the law and custom-ordered ban
on green snail fishing. However, it was suggested
that motive C) Because we decided in a commu-
nity meeting not to catch green snail was generally
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not a strong motive among inhabitants. When
considering implementing pilot activities in
target communities, management and support
activities must be selected in accordance with
how communities rate the different motives for
resource management and support activities,
using statistical analysis.

e In the future, it will be important to increase
resource enhancement activities such as green
snail transplantation. It will be necessary to
explain to target community members that the
transplantation technique is actually applicable
to low-mobility animals such as green snails,
big-eyes, button shells, sea cucumbers and giant
clams. Itis also necessary to demonstrate the effec-
tiveness of resource enhancement by techniques
such as transplantation, and not merely to recom-
mend conservation of species. It is vital to utilise
these examples to ensure the transition from sim-
ple resource management, which passively waits
for spontaneous growth under restriction of fish-
ing activities, to an enhancement type of resource
management, which provides better conditions
for accelerating resource propagation.

e In‘The Grace of the Sea’ project — Phase 3, as one
of the resource management tools in the pilot
project we will consider resource enhancement
by transplantation for other low-mobility ani-
mals other than the green snail. For example, on
the east coast of Tanna Island, women of the Wai-
sisi community harvest the big-eye snail (Turbo
setosus), a low-mobility animal from coastal
waters. This could be one of candidate species
for resource enhancement by the community.
In addition, the transplantation of low-mobility
animals might be considered on the west coast
of Tanna Island, where fish populations have
decreased remarkably in coastal waters. It may
also be possible to conduct these activities else-
where in Oceania as an example of community-
based coastal resource management.
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participating in transplantation and conservation activi-
ties for green snails;

Annex 8. Figures and tables from the results of closed-
ended questions for understanding the motive of villagers
participating in transplantation and conservation activi-
ties for green snails;

Annex 9. Results of a pairwise comparisons test for the
most important motive to manage and conserve the green
snail resources in the local community; and

Annex 10. Aggregate results of awareness survey for
resource management in communities having no experi-
ence of the transplantation activity of green snail.
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