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1 +—Z 519 70 Pandra Reef TIHRM X
7o Y TEBOENN YR (a), TOHEIGIHREE (b;
HM %), Burdekin River @ H M it & (c; Ml A ) o
Pandra Reef (21, Burdekin River 7371 &AA T
BY, ToY r IHEBRENIMIIKOEEEEZ 21T
W5, Isdale (1984) D% —#k%

Fig. 1 Comparison of (a) coral fluorescent bands
collected from Pandra Reef, Australia. (b) Intensity
of the bands (bold line) and (c) monthly river flow
of Burdekin River (narrow line). Modified from
Isdale (1984)

River ®iii &R Eyre Lake D RKF A B DT R
O (Southern Oscillation Index; SOI) & K
WHBZ R L TWA Z ERHLNIEI N BB,

% & OB O F 3213 Isdale (1984) & [WEET
o720 ED%, Kotowicki and Isdale (1991) 1,

Isdale (1984) & Isdale and Kotwicki (1987) 2%
L7258k &2 v, #9250 451 (1735~1980 4F)

® Eyre Lake O ik/Kit A® % H50 L 72458, Eyre
Lake D KFEERIZ TV - = —= 3 L HIEH (El
Nifo/Southern Oscillation; ENSO) 72BRE)§ % & fs
BEOWHEE %352 & &R L7z, Neil et al. (1995)
1%, GBR @ Tully River i 1 ® Rockingham Gulf
PO 6ARDY Y TaT WML, HOLNY FOHOE
EE L Tully River Oiwm & g L7z, G/ K
DI, 3mm F DN ¥ & 360 nm DRI &
WAL, #OEHE 490nm O #GRIE % BT ot s
FOBEERTCHIE L TRD Bz, ZofEE, dinN
¥ RERLOESEERE & Tully River D4R ARHL &
EVEWIEOMBEEBREZRT I L2V L 72,

Isdale et al. (1998) %, GBR ® Pandra Reef & Havan-
nah Island 2° 5 Z N2 1 RK$O% v T3 7 %R
LCHEENY FEGH L, 1644~1986 4D ) H it
337 4E [ 45 12 © W T Burdekin River ® it & &
Queensland W HE T L, LRI —A T T
DKRCEBE 2 5 L7z SO Y PO, bk
W 360£20nm & H W, R ERHC X b 4t
W ED S ARD Sz, ZofE, R kL
BREIE, 17 Wi~ 18 bkl & 19 it 11
mEAEL, 18 g ~19 bkl e & 20 AL AL
WZHZRAL L7z &SR X 7z, Hendy et al. (2003) 1,
GBRO7Oo0% ¥ THENLRML 728 KD ¥ I
a7 RFEERA L, 16156~1988 £ D 95 b 373 4
DIy FOREEELZ BT 4B 0=5\,
1= R, 2=\, 3=IFFITHm) (51 CTEF
fili U720 0GR, MBI/ NV FOmEES) )T
Burdekin River &3 JI[jit & & Queensland & ] %
KEDORIFI|IEI I D 2 EARENT 2D
X, ThHo5EN Y N L Mann et al. (2000)

HEIC L 72 Nifio3 11 X 38k o g A i o0 4R 28 B 1%
FRICEI S TIERHOMMEZRT I L2 AEL,

Burdekin River @il & & ENSO O B4R IE— &
DR L, RIS T LTV S EfiimD
\}72 Lough (2007) 1%, GBR IZiEtiAtr Herbert
River, Burdekin River, Pioneer River, Fitzory
River O LI AL E 5 15 O & THEA S FREL
L7225 KD yTa7izx LT, HEICLS 48
BEDFEIE N> FIREEIE (0=313 > Faiew, 1
=55\, 2=RE, 3=m\) 217w, 1631~1996
fED GBR ~O kit A & Queendsland O Rk &=
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20 AL REZK = &I k3 L 7228, Phai &
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Peng et al. (2002) 1%, B EO® RN ERE R S
o TaTERIL, OGNV FOHOGHRE &
Bk (1953~1998 4F) B L CRIMEIFIZIHAT %
MNGE = (1960~1998 4F) 2 [ L 720 1 5 13,
Jh# 5 266 nm D% 015~02mm £k,
& AGHMG 45° TGS L, 8060 &E 350~500nm %
Bt a7 CHlE LT, HEREEZ KD,
ZORER, HOG/N Y FEEE & KRB X O
E DI ECIEOAHBBRS R S vz,

YO OdEAEAVETRERT Y I0FRN >
Foprig, LA R 2 V72 BRI 12 b IS &
NT &7z, Klein et al. (1990) 1%, #LifE(21H$ % Sinai
5 TERILL 72 88 DUAC - SRS i R o b
P TEHEY L TOHEN Y FRBIEL, WHIC
ZEND T IVREEGHEBAR IO N T T T 4 —
(High Performance Liquid Chromatography;
HPLC) T L7z, ZOMR, LAy ITDAhiC
N IR S I, AL v T IR
Y NEALO 7 3 v REA L, GBR THRINE N7z
HAEY IOy FVoGAERE EEBL T
WhZEAIRENTZ, BB, oLy TOHY
i, BEAERTILVATHLIE, HKTBD
Sr & B ®mABUEY L ITEROGHERE LIZIZHE LW
ZEenb, BBIEHZ 2T Tuiwn RISz,
SHIT, L IO 7 I VIRE A RDEL
OIELVEL, FT7IVEBEARNY Y TOK
BHIZH > THEDZEILZ RS LI &b, 1k
LAY TICEEIND 7 I VBIINAENRLDOTH
D, BEREORFEAPLHAKEZRMLTVE EALZIN
720 LEOKEDS, M50, BKEO Sinai 125
DEBIHAEL Y QWHTHY, TV A— O
ZZUTOREHEE LT

NV Y TEBUUNDY > TDRK/N NEH R
BEET KNuECEANAY Y TR0 TD
FEIN Y FAHBBEEICICH W ST E 72, Smith
et al. (1989) &, 7 XY % ® Florida i¥512% % Lig-
numvitae Key 7* 54t 6 km O ATICAER L Tw
7> Solenastrea & DY~ TR L, FOHENN v

N OENIRE & > TOEBIGINIRK T 5
Everglades #3720 & KA = O FERME (1940
~19854F) ZILERL, Iz FEIZFEMED 2\ 1881
~1939 4E DIEAKTA = ZHIC L 720 HOLEEIL,
SRV T A L 72 490 nm o #69k e oS LA
gl VTl SNz ZORE, ko, BE
KR ORI X B KEEOEAIZ X 5 T Ever-
glades I IAA TV RAKITAED KD L7722
&R ERMIZR L7z Nyberg (2002) &, VU7
R B AT1E 9% Mona Island THRIEX L 72 Montas-
trea JB\ZET HH ¥ TOHNN Y FORNMEEE,
P TORERFITH - T, K E, #OtHEE
HOLTRE 2 € T & % =Rt #6496
(Three-Dimensional Excitation-Emission-Matrix
(3D-EEM) spectroscopy) (2L D GHiL72& 25,
Jih e P £ 425 nm/ HOG K K 480 nm & JihiEE ¥ & 390
nm/# G E 530 nm O HOLIE B DL B ASREKE &
ZIEOFHBIBIFRICH b, JEE & XA OMBIBIRICH
LT luRLIz, Thbb, ZOiEEORKKE L
HEZHEOMBZRL, ¥ TOFNNY Fh ol
FORKE L FEELHEETE ST LITRENTZ, N
)= Y OFEWIE T, N = A K
Kifpe w4y Py 7T —DORESITRRLTSRAEL
ZORERE LT, RO REKEOKT,
BAMOMALE T ERI T, 2020, BREOR
BRETH 2T TNV V&, HABEOR
B Ch AR PO IR EAE) HH
GIRDKFJRAEZAC K T 4 R T —HILTE
% (Nyberg 2002, Nyberg et al. 2007), Nyberg et
al. (2007) &, ZNSBEILEREBE L, KB L
N — 2 OFEAEFE L 1760~1990 4E 125 TIK
TL, 1995 SFELBICHOERICR->TETWVWL I
b TN DA

Y2 TEBEMEDERF T ERHIN > N EDEIF
Scoffin et al. (1989) (X, X7 7=a2—F=7 (PNG)
EA YV RAYTTHRLIZY Y TOHEN Y R
JE NV PO PR & o LC, Wi & LG L
720 TORER, U ITOEEMAERAD SHNS I
EFENNY FOWEIMEL 25 b oo, 06 - Ik
HN Y FE.OXHIHBEICHMHTE 5 2 EAVRER
720 7272L, PNGOH v ITIXENE/NN Y KO
R & BEARDZ WIS —FH L Cwb b oo, [~
FATT7OH I TIE, 20X HEtEROLN
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Fe > MEE (FEfE)
Fitzroy River o i fit

X A A,
0 .,....A.|-|v|-|-|-|-\-|-||'|-|-|-|-|-|-|-|0
1966 4= 1970 4= 1975 4 1980 4 1985 4F-

2 Middle Percy Island TSI NizH > T D
FIN v FIREE (B0) 0EFHL, Zoiic
W ALIA T Fitzroy River D &4ED I HH» 5 10 H E
TOAEFRE (k). 36Ny FIREIE, BRIL
e ARROY Y T0SNREEY, ThEHBC
IV 0~3FTOL4EBICHT T TEHELZD D,
Lough et al. (2002) DX % —FReL%,

Fig. 2 Index of annual coral luminescence col-
lected from Middle Percy Island (black line and
circles) and annual (October-September) Fitzroy
River flow (gray line and triangles) during 1967-
1986 years. The luminescence indices were cate-
gorized intensity of visual luminescence as 4
grades from averaged 4 coral colonies. Modified
from Lough et al. (2002)

/o 720 Lough (2002) &, GBRIZ&H 5 30 D
VOHEN S, EE20~50cm BEO Y v ITHKE
232 AR, ZNH05NN Y FiEX B T4
BB (0=F0N Y B2, 1=55\, 2=,
3=H\) X5 L7ze TR, RNy Ko
W X EEN S BN S 12 8, FKEENRL &
HIEEELS A EIIRENT, T2, ThoDH
Y IADFNN Y FOBREL, &Y v THELBE OS]
WG E & EOMHMAEERRH ), EFLVEHEICE -
THROLNEZHNOES L AOHEOBRICH S
EMB, GBR O ¥ TOHNN Y FidEk=EL €
M- TEALT 2R 2 LT 5720 DHR)
RBRIETH D L ¥/ (M 2), —, Carricart-
Ganivet et al. (2007) 1%, GBR ® Rib Reef {25 W
TAKE20m FTORGEEZ 5m B T4DODOHE
WK L7729 2T, ZNENOHRERD S EE
11~20cm BEDOH > T% 6 AT ORML, 1
LOFHOAIKILE, WE, BER FUREL I
B L 720 FEOLMREEICIE, BhE K REIC 360 nm D%t
A, 490nm ORI E % LB TR Tl
ET D L) FIENERHE SN (i oREI,

Barnes et al. 2003 # ZR X 72\v), TR, &
Hofkibm, ®E, WREESLENMEICHEE 2R
JEZEALIZFRD b o 720 F 72 Jupiter et al. (2008)
(&, BRI S Y THEANDOPK, HERRY), KAEEO
WA % B % 72 %, GBR # R 1Z {# < Pioneer
River O [IHIE A 582 5H0EIZH 5 3 DD Reef
POEFTI0AROY Y Ta T 2L, AN F
BRI L, Ba/CalbB X0V o"N #ll5E L7zo J8otim
J& D P 2 12 1% Carricart-Ganivet et al (2007) & [§
FROFTERH S NTze ZORR, 5NV FO
XSGR BE OIS E IR A S N A LT
W ZEMRENS (M4, —HT, FKBAR
DIEFAE & 50N > F O i O K %2 Hi L
7oAERE, MhAM O 2 M TR A R R IE O
BIRRZRT OITH L, IEEHEET 5 Hhri TIEAHR
BIGR DG 2> 5 720

PED X2, BNy FEHWIEERESTS
FN Y B EEREAENCE T 5181, ThE
TheA4 T cirbhTcB ) (M3), —f&IZ, %
HoN v AR R BARDRBRIHENT % B T & H3REER
IR ENTE 7,

HAERICEET 2RI
BAEABR~FHY~ IOV ML, b
DGR EE DGR DA, SRS LT
HELAHETHLRBEDH A, T2 Tk, HHEWIZHE
PR & SRD W GeB & A L7215, B HERERE R 8L
WZEEIEEN % R 725861 &2 KB $ %o

Boto and Isdale (1985) X, #—ZX FZ7 U 7D
Pandra Reef TERIN L 7249 ¥ TEEPICR SN L &
frRto DMLY v FERAL & HlaoIEat N v MLz
Iy L, 360nm bk THRIV Z BG L,
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Fig. 3 Main locations of the studies of coral luminescent band for reconstructing the paleo-environment and
resolving the cause of it listed in Table 1 (a-i; (a) GBR (e.g. Lough et al. 2002), (b) Hainan Island (Peng et al.
2002) (c) Taiwan Island (Fang and Chou 1992), (d) Java Island (Scoffin et al. 1989), (¢) New Guinea Island (Scoffin
et al. 1989), (f) Sinai Peninsula (Klein et al. 1990), (g) Arabia Peninsula (Tudhope et al. 1996), (h) Around Mona
Island (Nyberg et al. 2002; Nyberg et al. 2007), (i) Florida Peninsula (Smith et al. 1989). Black circles and gray
squares denote records from modern corals and fossil Porites spp. corals, respectively. Modified from Lough
et al. (2002) and Scoffin et al. (1989)
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Abstract The skeleton of massive reef-building corals records the past tropical-temperate environmental
conditions in which they grow. Coral skeletal luminescence bands and/or lines irradiated by ultraviolet light
have been used to investigate past precipitation and river flood. In pioneer studies involving investigation of
coral luminescent bands, it was found that the distinct luminescent bands observed in coral annual bands were
formed by coral aragonite, organic matters in coral skeletons especially humic substances, skeletal structure
such as skeletal cavities. The results of several studies confirm that coral luminescent bands are derived from
humic substances because the luminescent bands were more abundant in areas where humic substances were
concentrated than in other skeletal parts and seawater. On the other hand, several studies have been shown that
the coral luminescent bands correspond to the skeletal parts of low skeletal density. However, the cause of the
formation of the luminescent bands still remains a controversial topic. Elucidating coral luminescent bands is
essential for establishing reliable environmental proxies for reconstructing past precipitation and river flood
events.

Keywords: coral skeleton, luminescent band, precipitation, river flood, humic substances, skeletal structure

Received: 31 July 2009/ Accepted: 27 December 2010
(© Japanese Coral Reef Society



