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Investigation on coral necrosis in massive Porites colony in the
Mouth of Todoroki river, Ishigaki Island,
Japan deduced from the 60, ¢"C and Mn/Ca ratios
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Coral reefs are increasingly faced to the crisis of decline and death caused by climate
changes and anthropogenic influence. These crises were reported in Shiraho coral reefs, the
Ishigaki Island, Southwestern Japan, caused by the red soils runoff through the Todoroki River.
In order to evaluate the influence of terrestrial inputs on coral skeletal growth and coral death,
we have analyzed oxygen and carbon isotopic ratios, as well as Mn/Ca ratio, of coral Porites,
skeleton collected from Shiraho reef. The coral colony used in this study was still alive but
partly dead when the samples were recovered in 20th September 2006. Oxygen isotopic profile
of necrosis part indicates that the death may have occurred in winter 2005 when a strongly posi-
tive peak of Mn/Ca ratio was observed in the same growth layer of living part, suggesting that
increased terrestrial input during sugar cane harvest and closed water system during lower tide
level in winter are a possible cause of coral necrosis in the Shiraho coral reefs.

Key words: Porites coral, Todoroki river, Oxygen isotopes, Carbon isotopes, Mn/Ca ratio

* JCHEE KSR 2R Bz e Ak B2 38 wakdk R KRB H ER BRI R S SE BE
T060-0810 JbiEEALIETALXAL104P8 T H T060-0810 JtiEEALIETLIXAL105:05 T H
o BRUR AR eI IS e ge ~ & — S N 36 O A
T028-1102 #FE LGN #Ri%2-106-1 T164-8439 H X H1-15-1
o WWEF ¥ v 78> 4 > THERGERT e X > & — wrerii ], SEBEREVT 7 - 2RASHE
TO07-0242 MR AETTHR118 T920-0031 AJIFEEIRWIAMS-1-1

A i ER T R e
Ansan P. O. Box 29, Seoul, 425-600, #[H
B3t I ST N2y N e e U S /NP A R S |



36 B - JEH - a3 - will - B - A% - k8

1. U & I(C

P4, HERIRBEALIC & 2 K bR AL, R
RGeS E D, Lo Y TEINEADOREICDH
% (Hoegh-Guldberg, 1999; Rogers and Beets,
2001), B> THEZEREMEY > T (DITH v T) HME
DHTIREBIEA VI YA (TTVHA) ICXoTEKES
NTWo, EEYEY » TIXREBBH D% &4~
T ORI I § 218 R EOICE IS X % WK
HFLTWwW5 (Davies, 1984), fit - THfEMY >~ T
TeA B RE & AIRALAEREDS & b ITE < BEE D #w
7o, YU IEL L TOMBEEY T LS TE
o LHL, ¥ I-HBUREDOIEY X T L DHMEFFIC
MWL 72002, — RIS E ALY > T o4 B
EREOBWCERBROTEIIR SN TV L, oW
YT BHEOIAERRIZY VIR A A b
VAL o ThRbNEZ LD H B, HERRIH Y
Y IOMBEHND S REIBIRII DR kDT L2
YIOPLBG R, FYEL 72 Y TIEE IS T
HIZ, LESKOMIZASEHW TSI 7 bkt
WETLILICEIVEEEDLZLbHD, LAL,
FNTEF TIERED T TR R WD A BRIE 5
ZIFNEWTHIIEATLE D (e.g. Grottoli et al.,
2006) o FALHL O ZRIZ I EK IR RLAKE, KIS
REDA M VARKRIDWM % EIZ X BHME (eg
Brown 1997; Goreau 1964; Steen and Muscatine,
1987) 7 EhkA ZENET O L. LA L, HAL
BB O % 5 5E T & 245 130K 2 &l L
TBIGEEDD D HEEDE=S ) VT PHEALE—EHD
MRS, BRI Z > MRS 0N % 55 5E
52 LWL EE V. BT TREA N T Y
ADBRIAFRERN A LT ORESE D, ZOFHKE
i % & & LB > TR - Ik FERML AL R
WRILR R EOMF N EIT) T LI D BEORA
BN BRBEOEE RV v TOABFNELE LT S
Z &M TES (Gagan et al., 2000; Watanabe et al.,
2003; McCulloch et al., 2003; I L1372, 2002; Isdale,
1984), Suzuki et al. (2003) (&, fiIHEZBIFHED
N TEREOEE I > THRE - RFEFRAMARLE
W L, 1998412 MR F ALK H st s IE F T~ 3 7
M URFRRMARLIZAETRANY 7 552 L 2l
L, BEMLBIRIEOICEBIETEDACT & B R D455
BERONDEMNERFET ST LI Lz 51T,
CHhLDFEEY Y ITEHORRa 7ML, +>

TEREDALFEGH 2T 2 & THRED LIS F K
PHETEDLZ L RRBLT,
AHBOARY v T, WRRKOT AT
(Heliopora coerulea) ¥4/ N~ >~ T4 (Porites)
DOIA 78T M=V EDLERRY Y THENERL
TV HEIHI0km D)LY 2 FEOHHETH 5. L
L, A, BIOWOMETo B I HER I A
TS 2B R S AE D v THEANO R T O AT v T
MEAERERANG 2 BB ESNTwD, AR v T
METIL19984E I KIRIC £ B LB R AT Z » Tw
B, RIS OBBEERIC X 5 Ffbd i ST
W5, 200146 ICBlgE s - AT~ THEToHAL
B4, 20014E5H31H 230 mm  (F% K — I B B K
w46 mm) D KWIZ X ) KEOHR LAHENITH LA
ARZEDENE ENRTWD GRESHRRER,
2002), DX, FIHBTIZFE L Fo72FWD
7o ONZHE S 2 AR 2SI RS T IR 5 2
LX), AMBESPORADEE Y Z TS
TREMEA S D (213 A, 2004), FEY > THEICE
JF5% Y TOMLBR 2GSRI THERO—2I12% 5
TWAIREMEASER S Tw b, FMEBISRIEIC Y >~
THEARERICABUSE R IHEZ 5.2 2 7204 v TR 4
ZEETHBIEL ST 2 2 EAEETH %,
AWFFE T, ERY >~ THEILE O #EA L2 5
RSN~ 2 TEHEZ T, W15 OB
WEOMAEAY ¥ TEHRDRENRNTTHE L RTE -
FLEE AR B X O ITTR G O R % Ik
Y B

2. BB LUVFHE

FAIENE, 62485205, HRE124E 10551V E §
% HPH17 km, I35 km, JEPH139.22km O & Th
% (Fig. 1o 2005%E9H AR O IRy~ I
NS L7 A7 F /<Y T (Porites lo-
bata) OFHAEEZRMN L 72 ZoH v TE %,
FELCER 2 & Ee IR & IEH IR L 72 SR » TR
PRFLR % 00T L, SEFEREH] & 2 o Y o Bid % 150
L, BREKREHEET 22 & 2 RA7ze ST -
TH Y TR ZEZIH3mm O 2T 7Pk L, %
Iy 7 AMGSEEEE VWL Y 7 ARRE 1T 72,
Iy 7 AWGE L LY Y ToRKEENZ #E
L, ALZEHUE AT O BN EHR I #R (Fig. 2b-A)
& L7z0 FELEERIC DT b R 2SR 72 B F i % 53
E L, MUNREHRIGHRE (Fig. 2b-B) & $eE L 72,
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Ishigaki Port
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Fig.1 Location map of studied area. The coral
specimen of Porites lobata was collected
from Shiraho coral reef near the mouth of
Todoroki river. Daily records of sea surface
temperatures (SST) were obtained both at
Ishigaki port and Shiraho coral reef.

PE L7z UIHICH > C (B TH—D2 DR E SITHY
T5) EXZImm BEICHELLZAS 72K L,
<A 70 FYVEFCTHRUNUEZ A CEAR
fir) 122V TIE200um &, WHEB GELTEM) 12
DWVWTIF400um T Zv A 2 aty T v T ERAT
W, PRI - B FRAE E R AL AR E I o R K R & 1
720 F7z, FAARIHERE 2 RN L 7220 F 70
— 2 B OMEITCRNEHORE L L7z,

WS - ik FRZE AL AR HL I 2 LAl K 2R 2 B
HWERBRBEWIZERE D F — V7 4 /N4 A5 O Finnegan
FEBLVRL RS HT R MAT 251% FHVCHlllsE L 7zo kR
#WAEHIT0°C T100% Y YR & PSS, FA L
WAt A & MR AT IS W2 COEE
SHTEHC BT, EEREF I TAEA) @ NBS 19

(M, 6°C=1.95%, 0"°0=—2.20%) DOH#:D K
LMIEIS & 0 15 & 7R FE AR OB #E(R 7213.0. 06
% (20;n=27) THo7"

Tt 7T 36 43 M 1 R RUR 32l FEUE 22 7 © Cameca
O KA F V' EES5HE (Secondary Ion Mass
Spectrometer) NanoSIMS NS50% fl\WwCH > I
¥ Mn/Ca Z#fll% L7z (Sano et al., 2005). —XK

(b)

3cm

Fig. 2 Photograph of coral colony surface (a) and x-
ray photograph (positive image) of coral
slice (b). The shade area in (a) indicates
dead part observed in 20" September 2005.
Lines A and B in (b) indicate measured lines
for geochemical analysis.

A4 ¥ —2A1Z4nA DO % {72, “Ca, *Mn O
M % B O L TR AR TR ICIT 5 720 B&=
SREREIZA4000 TR E — 7 IZ T A HEANRY b
VFBIERON G570 A F Y TOHPIRD SRS
NTBPE % A VA b & BRHERUR & L C10 mifg 12
g L7zo FRHEGUR O ) & LEBIME137.83% (20)
PINTH - 72,0

B TR oMK RN AR & O HIIZ H v B KR
7 — 71X WWF % > THEGRENT 2 & ~ & — 2520024F
PH1I00BEICHMELTWDE LD H V2, LaL,
20014ELLRT D 7 — & a7z, BT ARA
YA AT o R KR T — %, K U Integrated
Global Ocean Services System (IGOSS) (Z& 2% A
TREBME - A - A R8Ik BT 2 THE
ik U 7= 855 o K @ il 2 20 L7z (Reynolds  and
Smith, 1994), A EO KT — 7 1327 12w KK
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M, SHICHEKEZRT, AHE, R v I,
BRET— 7 EFEBEOEMEED - 7255, EHEFEh
ZN8.8°C, 10.9°C, 6.5°C Lo 7o, T T —
§ ORI D20 DWEM L D ;WIEH/ND S v, Zh
13 IGOSS @ Kl 7 — & @ i K il A3 4 36 #% T2.6
°C, FfRY Y OHET4.2°C L EWliZRLTWAH 2D
TdHh %o 19964FE7% 520014 £ TOFRY » THED K
WEKET— % 249 720, IGOSS DA T—% &

V) KR D IRE R 5AK & Fie i KT AT W Il & 7R3 A S
LY Y THEOKEOMEZI Y, FHREL-MHED H
bETRL7 (Fig. 3).

TR L HEROBBITLERZWET 2720,
200748 H30H DI K L 9H9H DR RE: (FRKE :
31mm) (ZERKEIT 5 720 FRAKL 2 ¥ 7V 130.45
um DAY TV Y7 4 VETIEMBRL, 6%k T pH
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Fig.3 Time series of sea surface temperature
(SST) for Shiraho coral reef (a), Ishigaki
port (b), and 1° x 1° grid area by the Inte-
grated Global Ocean Services System
(IGOSS) (c). Linear relationship between
Shiraho SST and Ishigaki port SST from
2002 to 2003 (d). Cross symbols in (a) indi-
cate Shiraho SST calculated from this rela-
tionship.

FBELTFLVE YR PVIZAR, WE T THBRE L
720 WEARH O Mn 2 IEFW A w7z, Statham
(1985) DiEfiHdiE WV Cilgfi Lz v 7 Vi #H
BRGET 7 A=A F VIR RSN EE (ICP-MS) T
G L7z
HLBIZ12365 nm DR DOEIT v T & 4
¥ S A HOGHEE MR AT 2 DP70% V720 HEGS
WEIZEIME S ~ 7365 nm, HOGHMSE T330 nm
225385 nm TH - 720

3. % S

Y IEREKT v 7 AR, 14E5 D%
NV RPEIEE SN, Lo L, BB L 80 Tt
DI BTLEEN Y FEREL TV
(Fig.2)o % 72, ¥ ¥ I & ¥ o & # W AL 4K 1
(0"0uwm) \EWABE 2 I AB 2R L7z (Fig. 4),
0" 0 V& F 12 KR & HE K O B FE W ALK
(0%0sw) 12X > TEBT 5o 6" Osw (FiEK D5

8" Ovron(%o)

10l 4
-2.0 g g
3.0F 4

8" Cvepe(%o)

8" Oveon(%o)

8" Cveps(%o)

0 20 40 60 (mm)

Geochemical results of coral Porites from
Shiraho coral reef. Skeletal oxygen isotopic
ratio (a) and carbon isotopic ratio (b) in line
A (living part). Skeletal oxygen isotopic ratio
(¢) and carbon isotopic ratio (d) in line B
(dead part).

Fig. 4
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WL o TERL, HAROESIIHKERHAEE, K
OBE EDOREEZ T 5, Oba (1988) T, W
¥ FHETORS L 650w DR E LLT O X 5 12HE
LTwa,

0" Oyemow = 0.203 Salinity-6.76 (%0) (1)

FHBIZBIT B35 DEZEIZ05TH D (Suzuki
et al., 1999), Y ¥ THRKOMFEFIARLIZIES 235
ZHWBIXEMTOI0%MEE L RFED L2 LA TE
%o v B O A, B TERLENY
1.28%0, 1.48% Td Y, 00 \ZH 512 28 1E 3
WZKIMDZEE) (ZNZF191.8%, 93.1%LL 1) % Km
LTWBEEZOEND, NTH Y TIED IO & 7K
D BARIZ DWW TIL, iR KR 12 0O #8/IME %
HOBRPERINLI ENASNTEY (Weber
and Woodhead, 1972; Suzuki et al., 1999), Z ® MR
% v Tl K & KR O B o > TEKoEK
BEREIE—HEE L T6%0wa DT — 7 ZRERIINDZE
WEi7-7: (Fig.5)o

I TERKORFRMVAEL (0PCom) D HE/ME X
0" O DH/MEZ D 17 AH 527 AREDO TS
ASNTz (Fig.5)o 6"Coma DEICHERDOBE L Z
F5 2 EA, fEEOHHEORKMEAKIRD KA
VI hTwzzotEbNb (Suzuki
2003) . BIEHA O Y ¥ T H LB R FAAR T 2 5
20054EDAICHINB T B LI ATHEEZIEDTED
(Fig. 5b), AW THWW2HERIZ 2 ORI L
o2 L DHERTE B,

v THEHD Mn/Ca i, HEH#EZR O[LF R A
Kl 52 % 72 0 M ORI TR L 72 Mn/Ca izl
WIIE 722 ¥ — 2 A20034F & 200445 (2 M1 243 5 BRI IC #
NZENHR S5 N7z, Mn/Ca bt & R FNARIL DAL B
BHEERERONT, 22055 E—209) bEkR
HIZEWE— 27 OB BB %R LT v THHKIC
BV E RS 2 L3RDENE NN Y RIS h, £
D) HLARP Mn/Calbt DY — 7 ICBg s
(Fig.5)

FRNGRIB K OV > T URHR I fUA s o)1 K, i
KD V7 VR Fig. 612K < ¥ H ViEEIX
FEW P (52.83 ppb), WAL (14.9 ppb), W~
THEWN (F30.71 ppb; n=18) & AT A BT
LTWb, TNHOZ LIZ#NTEO AR~ Tk
3, BELHRoO< Y7y ERH LTt T
WhZEERLTWVD, WARREHZ, BRE (2007

et al.,
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Fig.5 Time series of geochemical results. Skeletal
oxygen isotopic ratio in line A (a) and line B
(b). Skeletal carbon isotopic ratios in line A
(c) and in line B (d). Skeletal Mn/Ca ratio in
line A (e). Also shown are Shiraho SST and
precipitation records at Isigaki port (f). Grey
areas indicate fluorescence bands observed
by fluorescence microscope in coral skele-
tons.

4E8H30H, 0.67ppb;n=9) O ¥ VEED A
KK (20074E9H9H, 0.73ppb;n=9) L0 AT
ﬁw 72, MRKE, WEREEE S ICHEROPNMD 54
Ao TRENEWERmS R Sz, Ziudmil
;b I~ VA Y SR R 2 (M F T
SN, Hr THHIEO ST ) Th BT  TE L
TWh7OTHhLEEZONDL, ARYT ¥ THENOH
N R O IE M A S~ TE D, #2km
JechHEICHE N A (Tamura et al., 2007). 4F12,
MRIFIZILL ) T H VREPEVOIL, WO
NICTE S T2Emn~ U VIREOKILI X Dt
FeoTILELZZ-DTHBEEZOLNS, FHREIME
WOKED AL, HENTOHKOBERD G TR
WZERNS, BV U H VIBREOKIEHIOEER
2H LTI L TV D EEZBND,
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Mn Inner Reef Outer Reef

0.22ppb 2.03ppb 1.72ppb
TE3-A| |TE3-B | | TE3-C
0.21ppb 0.25ppb 1.62ppb

52.3ppb

r

Todoroki river

0.50ppb 0.42ppb 0.42ppb

TE2-A TE2-C

0.28ppb 0.34ppb 2.38ppb

F\J

River mouth 0.20ppb 0.21ppb 0.46ppb

TE1-A | |TEL-B| | TE1-C
0.27ppb 0.35ppb 0.91ppb

Legend
Mn conc.
on Rainy day

Mn conc.

on Fine day 2005

Fig. 6 Manganese concentration of fresh water in
Todroki river and seawater in Shiraho coral
reef in 30" August 2007 (fine day; no rain
was observed and 9" September 2007 (rainy
day; precipitation amount was 31 mm/day.
Coral colony used in this study was collected
at the site of TE2-B.

4. & =

A TIEEKRPEK & S s QLB R HHE L
104ET3MBIEEINTW5E, LaL, $ v Iafbil
feRITEEENE LCiE, KL EOMIZDH
M RIERDBZT SN 5, Bl 2 1E, 2004412134 4E
EALTEER ORI B v TR, AR & 5 FAMLHE
LB IN T D GREAERY » TN - =
)Ty —, 2004), 2O XD BEAKRIUAD
PRI X 24 v To LG oR T b BlgE s h
TWw5 (Goreau, 1964, Steen and Muscatine, 1987) o

AR - % (2004) TiE RIS X 2 LIS
DY v THRKOBRRRNARILI S BT~ Y 7
FEBZELTEY, ZOERIZALERICEHEOBED
BEIEL722ETHH EMEL TS, AWRICBITS
BV TEE O FALAR I R T B AL 2k
EHEND Y7 M HBA SN, RUFEOH » THARIL

20054EDLNHIIE L 72b DTH B L) Z &R
T 5% (Fig.5b)o L2 L, 200440 E Okl iE
KHBEEALZ 725 L219984EDE D & 9 (R M
WZb7zoTHRWTIEBE ST (Fig.3), IEWICKEL
723 CIREEE RV AR L O 2 # AR IEF~ND T 7 M
AN\, Fiz, RO ¥ TEAKDSL L 72
ML THL2 s, BAREPEKETH S LIEE R
BNV, 2O END, RIFFETHG Y ¥ THAR
FE 2 5D TR R & Bl S KR DA O K T
O L, B Lz EZbNG, LI L, #
DR DK b DR & ARSIl 2 7R LT
T\ L7t T, RIfEoY v ITOPLERIE, #E
KL RSN TV L EARRPEARICE LA ML R
DER EEE 21T,

FIEIERI 0 20044E D FK A & F AL TE # D 20054F D 4
122 T Mn/Ca s E Wiz /R L T b, B0 H
Fo3 ¥ F H20004E Bk A 520014E 4, 20034E Fk 2 5
20044E4~, 20044EFk 7> 5200544120 THIZ S h
72 (Fig.5). Shen et al. (1991) TIZKILDWKIZ
PEo TH Y THEHH O Mn/Ca AL 722 & %,
FLBEBAMICL > THEDLL T Y VMG SN S Z
LEMEL TS, LAL, SHOREHIKGE2 A —
MV SR L 725 O TH ) BRI EHSHEHNTH 5 2
EPOBAROEIIEZ SN, 72, AHEEI
RN % <, BEHEEMCAEBEERIZBT 5 K10
DK L7233 e ve R THRR7ZZ L 512, #IE
SBOTNNAR R MK D= > 2 PRS- D> & & DI,
TOXY A VIZELHEOLDTH D, T, HENIIZ
A B OFEARE O Tl O B CTKOIEER DD % 72
DIFICERBIC R MK, S0 e
VOEHICID AT N B I 5 v THE
WCHNAAZEREO~ VA ICHET S EHBEn
Lo #RNFEEIE MBI L ) BEEWE S LT
VIRPLIZH D, KW X 20 D 72057 O
ENTW5S, o THALEIICE 5% Mn/Ca %
HN Y Fid, BREWEORMZ KL TWwb & X
BNb, INHDOZ EN LN OREEWEIZX S
KB TAY » THEROBIEEZF & L7z &S
N5,

BREE HARBREIR (2002) O~ 13 H ]
BT LA MEEICL S &, 20014ED6 H IZH#E)I
JA Gl & 72HALBRIISASIHDOBHN A4 XY M
Lo TREPHENICKREICHBLZZ EZ2EKEE L
7oo F7z, Kl odta L BNEOBRIZIEHBETH
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BLE L7, L 2AD, RWFFETOY v TERKAE
IZEEF X N7 Mn/Ca LD ¥ — 7 ORI oK &35
WL RERTE B hole —T, 20064E5H 205
37y ABEITHEM L ZZ2HRY » THEN O KERIEN E 12
BWT, LABICEEREIMORIN K EZ WHE
2R L7z (IS, 2006). #1135 1 HF)H066.7
%EH Py FEHMTED SN TWS (BREEE HARBRYE
J&j, 2002). H 7 F EOUHE & FEAHT OREHIIZ IS
ZThY, PWHEED» DR 5 E THRILIZZ > Tw
b2 ED% v, WEZDOTABITM AR LIcX DM
2O OMNNZEFEWE SRR T % b, Lzdis
T, BokEoZfbdh L Las WAL > THER
F U TMEOKEE TR 208N E2 b5,
19984F & 20074E 12 B8 W C A B T R BB 2 1L
R 57270, THEKELEAPEKE ShTw
LH, —5T, K EFUSOENIZ L 5 LB S D
AHEBTEMESNLTVE GRESHRREER,
2002) o ARWFFEDOKE R, FEFWE O AIIC L K'Y
KFHH > Tobe G S 3R - 70 fek
A TEHOILE - FMARLHE A SH S22 L7
bOTHD, AHEEOBIICE Y ¥ THEOREILA
TFTLTETWS, 19984E 8 X U20074F 12 Z - 72 H
LB OZR E LT EKIRIC K BB LA
2T, BEEWEOY v THEAOTAIL L 5 KEKT D
AMLVRELTEHLG LTS Lk,

5. ¥ & &

ARFFE T, AR PR v THER)IET O 5
WL 727 h 7 F/N<% T (Porites lobata) D
MR 2 BRI L 720 BRIURE F A & T 72307 & Hist
ALY > T OB FIALAR L OfE R 2> 5 58 TR
A20055E D4 TH Y, TOREHNIIEK S 725K o
Mn/Ca A E VEZ RS T EPHL NI R o720
DR TOX U VIREGHF PO NSO Y H /I
BERO L DTH Y, WD 5 ORERIEWE Ot A D
TORINTH 5 L Sz v THFETE L 72
B P FEORMRAEZRNTH Y, MOBEIHES
TEEFEWE AN %2 30 U9~ THECHE LA A, KED
BKT%23725 LTEEY D 5.

A ETI19984E B X UN20074E I KIIC X 5 &
ENDRBBELAMLBR IR o720 Lo L, AWF%E
ZEoKin EA I X 5 FHEBHE DS O LS b 3
BTIEmEIN TS, Bk, EKERIZEZERZS
NTE-FEBSRIC S B S AHGWE I Xk 2 KB

TOBERR ML ADPEEEL G ATV RENSH Y
PRI LHETH %o

O

AHFFRIZBNTT 4 — )V FHAETIIREAE=% Y
Yy s — K OWWF ¥~ T #EM e > & —
Dtk A FIH U 7zo AR R 2K B BLAF Bt o MH B H
KA T, FRFBEO ILEE- KIIE KO/
BT LTIV 2 72, BKABO 2T THEKIC
VAR K 2K A B BRI R BeH A 5 0 BP A 52 IR
WL TwWiz72nwiz, F72, @y FEIZE TR, 1t
T K2R K 2 B BRI 5 e 0 IR A G A 23 PR3- 2 it
JEBRMEE & V720 ALK RS BB 2= 7E R o i 7
TR Y ToFEE L THW ., EhiEASF
RO RN HEE,  E LR FEHT O L
+, 77TV =V SRS ORNEIKICIZH
B v THER ORISR0 THATHICOWT OB E %
W Bz, 72, 24 OBEEOHICIIEIE LT R
YRRV, ZOREM) THEEZHL ETFET,

ARFFEN BT B W O—FBIIE, EE AR 7E Bk
252 %  (POSEIDON-PP00720) %1 L7z,

51 A X #k
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