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Morphology and Anatomy of Holocene Raised Coral Reef Terraces in Kodakara

Island, Tokara Islands, northwestern Pacific, Japan
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Well-developed Holocene raised coral reef terraces are formed in Kodakara Island (29°13'N 129°19'E), Tokara
Islands, northwestern Pacific, Japan. Detailed morphology and sedimentary structure of the raised reef terraces are
observed by field survey through the terraces surface and core drillings. The Holocene raised reef in Kodakara
Island are divided into three terraces (TI to IIT). The surface geo-biological facies and paleo-morphology such as
spur and groove system or reef mounds are well preserved on these terraces. The raised coral reefs in Kodakara
Island consist of reef flats and reef slopes. No lagoon formed in these terraces. On the raised reef surface, we
observed five distinct reefal facies (S-f1-5). The platy and encrusting Acropora facies is the major constituent of
the terrace surfaces. We obtained seven drilling cores (B1 to 7) from Terraces I and II along a transect in the
southern part of the island. The thickness of the Holocene reef is more than 14m which is approximately
equivalent to the Holocene reefs in the middle and southern Ryukyu Islands. Sedimentary structure consists of
seven facies (C-f1-7: five reefal and two non-reefal facies). The drilling cores indicating the shallowing sequence
at the upward of the cores which characterized by platy-encrusting Acropora facies overlying massive Porites,
favid and/or encrusting-foliaceous coral facies. It may indicate the environmental change such as wave-energy
gradients and turbidity during the reef development.
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ANEESVE, ABHE 29 FE 13 25 BGRR 129 JE 19 SrIThrE
THREBK 4 kmOHEO BT, MZFIEOHNED
P CRLERO/NSWETHDH. NERBITNDTHE &
WD+ EINCALE L CRY, £y, M2
PR EHE 2 ISRV TE DR EE D7) b2 T
HZEMEZBNS (Fig. 1). 7o, /NEBITBEGZE
% (Spur & Groove System) D EE L 7= 587 9 Tk
DS BB X F T B A0 R 46 L OVEE Fr it BBk
JEREDILIREL THALE ST HIS (REEED, 1979).
ZNLHED B 2 2B\ T, oI R &
b DD, ZOHILE DM RO —EL7ed

(FF13F, 1984 5 1990) .

PEde, Y THEDO LRI 7 B (e 300)es
VTS, T4, bk 33 JE 48 /y DAEI /- Tk g
PRHIFRA I Z &> T THEN RO 7= (Yamano et al.,
2001). L L7ed3n, Flif- 5 LAF 09 THED fa ik
HERAE, T2t T REE N LRI DOIRY A
)& (Genus Acropora) & FAREL TWDDITHIL, "2l
(2B o0 AT IRIE R 3 EE T, Skox
I A B3 (Family Faviidae; LA T Faviidae) &
FIREL TN T, HITERY - AERERY - HEREREIEROIZ R
LB HSTND. LIRS T, Bl IHEDONL
DL TR, FEEmORMDRHLEE 2 HND.
ZIVETIZ, BRERSIE Tl ke e H i A& Ok I 72 98
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Fig. 1 Location map of study area. Kuroshio Current is shown by shading. The topographic map on
the left is based on 1:25000 topographic map of Kodakarajima. The contour line interval is 10 m

and the numbers indicate altitudes.

B AEIZ DB T HEHE - HEFERE S B L O
DIERERREE LN T 528 B E LT TE R 2%
AT TE7= (21, Konishi et al., 1978 ; /NI
7>, 1983 ; Takahashi et al., 1988 ; Kan and Hori, 1993 ;
Kan et al., 1995 ; 1997 ; 1& % RiEH>, 1998 ; Webster et
al., 1998 ; KMHIE)>, 2000 ; Kan and Kawana, 2006) .
LU 230, BBk LS80 B TR O HEFE
REELTE BOBTFRIC OV TOMFZER L OREHT 42
Uo7, 2004 AR ICHE T AR TEICALE 58S
FE (B304 NI THEJE S HIFH A2 Tod, I
R A LRV THE O HEFE A 15 3 L O Rl AR 3
O 2255 (EIED, 2005), £7o, FE 1B H
FEEMICHEETLIV IO KPEEEFAEDITD
o, BRERY B AL 10 B0 TR R DX A 71T
DN THERSND LT TE7- CEIED, 2006;
Kan et al., 2006; 2008) .

INE B ICIXIRE R B3 2 52 8T ke - T i B
TR FEL, U Eb R TREREFEM N T
1292 (P HEIEDN, 1978 5 AREEIEDN, 1979). ZOE
TFEORFIDENZITI8E £ ORI R O HIE D IE & I X
ERIEENTHY, /INE BITHITE - VB 2072 8L s
SERTEY TR Bl OB R CEA I ARMNICHLEE

IRT7 4= )VREL TN E DT BID. Fiz, g5 5
VIV T REOHERE G E B X OE G R (B 4 B gE
DZEHIEKTHY, E=H I B IR E DT
Y - R ZE A B b2 % 224 DD IS TR A R 7 Hi gk
THHENZD. SHITIE, FBEHE MO 5 %~ K0E
LLREWTD, 8@ B b BLIE VHis ©
b5, VEH, /INEFOSER LY THEICEE T A0
ZElE, EICHIBRE B ORESC, Mk T B i
TED & E BB D 585 ik YEZR S
B3 2akam (B 20X, FHIED, 1978 ; KEIED,
1979 ; Koba et al, 1983), 7=, #iFRIZFE H T D&Y
VADOFEDRE - BLOGREHEITHOZEEBRESNT
7= (Bz 0, M, 1967).

RAFFETIL, /N EBICBITAMEE Y ITREME I
DWTEHMBIZITV, FONEAEREE B I OIEK
BFEAZPSINTT B0, 2005 4E35 2006 FEITHNT T
et 2 B CTHRAIFAA 21T - 72 Afa T, 7
ERICBIT 258 Y I RERE O 2 SR E
AR EBIOELNT- 2T OEEMIZ OV THE T 5
iz, BLHFRELIEIFRE OO L7 T HERY
EEIZHOWTIR RS,
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IL BAREE & U - tEHE

INEBOHITE - HE 12O TR, 1960 AEFRLIRE, U
SOMDIRENRENTETND (BT, FH, 1967;
FENEDS, 1978 5 KEEFEAD,1979) . /NEBOHIEIL,
FITHREHAE 102mOF O 1L —H D EFEERE . EER
1m LA FICBWTEBEHE R0 EIICHET D5
B K Y TRERE RIS RBIEND. ProllhoftE
IFHEFICRBTHY, —HAREL THRAEL 2> TND
ot 5150, THERIX LA 72 i 2 21T
B, FHtHEHREEEEZONTWVWS (KEIF
72,1979) . /INE B O SEH K Y T RER: X 3m
(EArss, MJRIE, ARcmE, Y27VR<ViE ; FEiE
73,1978) 7= 1321 (LA, mEmE, YZ7UR~ViH;
ABEIED,1979) IZX 3 S TERY, 2O B HE &Y
JIR=VHEIORZENLL, INEBIZBIT 258K
TR o FEH AT (Fig. 2) . R E &
10m) &7V R~ Vi (B &40 2m) D FE & 135 K TR 8m
ERELLNTERY, & B EERE»DERRE- Y
T g D MC AR (R A EE DL R 1,
4825+160~2455+120yBP, 2435+120~1575+110yBP T
D, MH DOFAME TR K TR - T 260 452
FECHDHIEND, FEJR OO R 1T 2400 4/
WS ST ERMEBICHEIL DO LS TWA (P HIED,
1978 : KEEIED>, 1979 ; Koba et al., 1983 ; J[4,
1988). F£7=, Y I7UR =V DL ROV TIIA 72
<& 1500 FERTLAEE S THA (I ENIEDS, 1978 @ K
FEIEDN, 1979). 7283, 28 G ENLHHFESNDN, /I
S O T B L 13V ~MEENL TN ZAUREEK
(F&L) /o T DB HEES NS5 H B AR O IHYT
W EICHBN TR (Bl E, B EIED, 1978), /)
FEII D7 &L B LI, HENER OHEICH S
ZENRHEESILTWD OREEIED, 1979) .

INEBIZBITARIB IOV, AREEIED (1979)
WZLDETOMEND DA, 1B 21980 ;
199113/ NE B IZI W THESEZRIE N A2 7880 TR,
1 H1FE 5 LK E OFTEILRD TV DHDO D, FED
R NB AT E L T ORREMELHDHELT, TN
FEEE 1T OV=T AL THR-TNA. EEHILE
EIOBEND, ZOREBEBIOERTHO~YE T
ATV, BNICBITD0 i B L O O A2 fEad L
72 (Fig. 2). ¥z, BEROF 2 OO BEE 21772
R, CNOOMREITEE 30~40 EMOBICTERS
N AREMERN B NI N b o7z GETIED,
).

INFE B OHE L, PO =58 DERIK 4
FHTHROBRERE RE . SERE O PR Y THEHERE M
F O —F vy %G TR RS 12 > TR S LD,
BEIR AT BB ISR DI L 72 > CTHY, FEITH ol
—r D EEH B L OGEF B . EICZE 32/ a1l

(IRILAR, D7 E) ZHERRL TV, SE8T B
e FERNIR AT IS, SPT (B O MR E) 12 ko T
B E— O 2@ EICTEESEDLNS. L
Mo C, AT Y OEIRED S HIEZ L THY,
FERT P Y T REHERE) O JE TR E AUIC R E SR
SN TNDZEDMERIS D, MO ILTERRIZIZEE 10m
PR CH T BRER B RE O Yo = 47 PR AN 45 B9 e
STEY, ALK O HRERFERE L2 DEE 2B
TS (Bl Z0E, AREEIED,1979) . seHFittFRkl v = fE
HEFEM L TE BT B oD FEEBARERLL TS, H HIED
(1978) 1%, =% FALBIOIAE, MRk, V27V
N<VEIZX oL, MR OB Z MR, Y 27UR
~ VO REEZ Y 7IR~VE, 5e8fii FALOHD
A X ISR S IS EDbNDE LT, 72, o
18D 5480+165yBP(Montastrea sp.)? *C A
BFLNTEY, MIFEOOELINTODES R
B2 4825+160yBP THHI LMD, #5000 =i (AT
IR N -7 ZEDHEES I TS (F HIE2,1978) .
v —Fay /X BN EBEE O 11 mN&SRIZy
HLTEY, GENHLFTnE 1330+105yBP D
UC ERMEAELI TN (T HIED,1978) .

1. SEErttpEdeY > JHER R ihts

AWFFE T, £7° 10000 730 1 BT —ZEh EEDH|
P LS TP EMNRHIE X ZERL, Thibe
(R IEN R S IR COBMRE LT 7214,
TREA U 43 B 21 ER LT (Fig. 2)

INE B OTEF R Y TR, SRS
DOIERERF D I 23T I LR FESN TS (Fig. 3).
ARG TIIRATIFZEIC LD B X 5y (CFEH, 1967 ; H
HIEDN, 1978 5 KEEIEDS, 1979) 2B E LN,
Lt T HEHIIE 2 AR ST LTS 3, R R %
OEREMER ED/NE B OSERT o T HEE: A &
NEE Terrace 1, 11, I (CEHMEE ) 9m, 2m,
0.5ml) (LL'F, TI, T, TIHI) ® 3 22X 4y L7z (Fig. 2;
Hamanaka et al., 2008; Submitted) . £5-E¥ i3 53 5,
Y IUR<VE, @A77y b7 4 — A (CREEIED,
1978) IZENZENAIY 5. LT, BB ORI
DUNTIRAB,

1. Terrace 1

TI (3 BACICALE D THEE: I THY, M
(1967) D 9m [ EHEAREF, H HIED>(1978) . AEELX
2> (1979) O A\ ZAH 2 5. HF I3 & 7.0~
10.2m. HEF) 120~250m O#iPHT/HMmLTHY (T H
1E2>, 1978), FRICE RO R — I TAV. HiF
IR O EHR G AR, SMEER CTIXIARE 22 8%
I RN ET D, ZOMERRO HIE DS T 67 B F i
(TID LD DB 2R L TWD. oI L
L CHDHE, BRI AR -TER R ITEO LT,
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Fig. 2 Geomorphological map of Kodakara Island and drilling sites (B1 to 7).

PRRE I DR R AT~ SV TS (Fig. 5). 2O EH72
HE )RR, BRERSI S IC BT D THEHTE O~
FEHEVHIG (U, 1980) IZHHY T2 DEHRLIL, FALO
TI-THI (ZH AL TWD. FALO T E25 TI A%
HOMIEE DL, FREENEL, EEIZE ALK
(BR) T IENTIR AN, TR v F IR DE BB I D
NEEDIEONT2 DI LN (Fig. 3C) . NkRER—
WILFE CTHHEIRABA DR ESILTNDD, Fi
XY T HEHERE < B IV CA. T RO
KHEVL, RO S M B R ET 25 ERE RO
AR TR RIMEL CRigkESN T (T H

1E7, 1978) .

BUE, TIOE il BT KREMEAICE DI T,
FIMMEE MR A RS LU TR S TWAT
b, EIRBNCEEOBIEIZINEETH S, B0 HSE
— IR D I B B E OB B L OWE
BT AN TES, B il b —3 C A
DFEHLCTWDN, MV THEHEREY I b T
5. Be i Bl AHALNAEEY I a1, g
AR D Acropora sp. BEHEEHITHY, FRIBK DL
DOMPRREL T H(Fig. 4B). —RICEBERINIC AL
HEVRR OV TEAIRFEAE LR, FD
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Fig. 3 Photographs showing the detailed morphology of Holocene raised coral reef terraces (Terrace I to
IIT). A: raised reef flat of Terrace I at Haebaru ranch. B: Raised notch on Terrace I at Haebaru. C: raised
reef slope morphology consists of spurs and grooves system and reef mounds between Terrace I and II at
Enoshita. D: reef flat of Terrace II at Yokose. Spurs and Grooves and reef mounds of Terrace I are
indicated. The reef mounds gradually lower to the seaward on Terrace II. E: Terrace III at Yokose with
narrow grooves. F: modern reef slope morphology off the drilling transect.

ftti, BEAK D Faviidae, Porites sp.72E 3B Feifi _F I s AE
L CRIESNA(Fig. 4A).

—J7, B AN DI NT ToRI B L OYE
I, BRBICBWCGEEMZRBIE N FTRETHY, FFIC
RRIFERE 1B\, RIS I 1T HHE R 7 (A ~D i
e T A OBIEN FIRETHS. BT TI m ki
FONDHFEAR B D Acropora sp. OFFENMEET,

R DG ATIC L > T, |EMIZ 2m FRERELL
ELIR Acropora sp FEEL D115 (Fig. 4C). FEBILY-
ERR - B @ Faviidae 38 X OMLIR D Porites sp. 7 MEZ
I H BN (Fig. 2D) . ZD XH7pd ey b A RE
HLOREZ(LITENR OB L ThHRESh T
V% (Webster et al., 1998) .
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Fig. 4 Photographs showing detailed geology of the terrace surface. A: a massive favid coral forms microatoll on
reef flat of Terrace I at Haebaru. B: accumulated platy and encrusting Acropora on Terrace I at Haebaru, majour
constituent of reef flats and spurs of the Terraces I to III. C: remarkable accumulation of tabular Acropora on the
reef edge of Terrace I at Enoshita. Scale bar is Im. D: eroded massive Porites at the inner margin of Terrace 11
near Akatachigami. Scale bar is 20%20cm E: massive or hemispherical faivid corals at the inner part of Terrace 11
in Jounomae. F: accumulated platy Acropora at the reef edge of Terrace Il near Akatachigami. Scale bar is
20x20cm. G: ramose Pocillopora covered reef flat of Terrace III at Yokose. H: ramose Porifes colonies in a tide
pool on Terrace II at Enoshita. Scale bar is 1m.
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2. Terrace II

TI XL E S DY THEER - CHY, FIIE)»
(1978) . KEEIED>(1979) DY ZVR<VEHICAE YT 5.
B T A R 2m, 8D 120~250m D#PH T L,
TI DE: i Th oMk TE O L2 B FH e Lo
R REICHET DD, R H LT ORI —
TV NFig. 2). TEEE T2 B FHEZ Db DI T
HDHH, WEEMITTIE TI OBMBIEHE O EIBIZAY
Ate, FBZLOLGIHI T NIROEEON A LD,
ZO~NTURIT T ORI O 5L,
HERI B3> T D& TR 72D, 93T T O HE
i & KRR DEITLL 2D 5B 5 %V \(Fig. 3D). 2O &5
7= U RIRHIIZIX, TI TERRFOMEE FIZHZEL T
V=7 < U R D4 kL 6% (Fig. 3F). Lz
MoC, TII ORI — i 1E T OfERHE A TIL 2R
DU /KUE T TREBINDEEBITH T2 HEMEHERE M 12
HEINIREETHL MRS NS, — 77, SNSRI
H& TI [RERICHHBR o 3 R 23 2L TRY, £
ONZDOFEETFALO THI EOMDEE o EZ2RERL TV
%. T MEOFIEIER L, TI OF L5,
I 0 D TR 23 H XTI D DRI T 5 (Fig.
3E).

TIT B i O NRREBIC BT, JERIR - Bk o
Faviidae 3L ORIRD Porites sp. BWEERIICHLIL
(Fig. 4D), A 1L TI-TI Ok % 728 £ THROHILDDY,
%A, TI REICHETDLOERWTE, RREST
BT (BB XE 4m) XY FALIZALND. —JF, 4+
B OIFEE A E BB LTI - BCIR D Acropora sp.
(2 CHERL S LD (Fig. 4F). W#E OB ST CTHL Y
BN, BFIEDSNEANIESAVIA T KO
T, NS THEIEIR - HR D Acropora sp. 73 5L
5. BRI - BER D Faviidae BLOWRIRD Porites
sp.4E TLREMFATCY — 7 <=0 U REER SOV D &I HR
WL HDNDBIEND, TNOOREN LT HE T
il — L EIR B> BRSO LIS
B, FOM, PR Faviidae bHIEH _EOBE X 72355
FHZ AL TV, B —Fay i, B E—Hick
W TI OfFIENEZEE T 59020 L THNDD AT,
ZDOMOLGFT CIIMERR TE2W, L L7, Ah—
L —F L oD A [E i O R WD 1 S RS e —
e FEELTTHNZEICRIEL TRY, B —Fry/[H
EODARIEREE L DI ENE, BB OHTICE
WTIEE —Fuy I/ NENLOMEEICHEEI LTS
AREMEL D, EOMO T (V27U R~<ViE) BRI
E—Fuy i ot I A0 bIE 24355120 ~
1330£105yB.P.> "C AL TS (X
73,1978 ; KEEIE)>,1979) .

3. Terrace 111

THI (&, & FALICALE T DB THY, FHIEN

(1978) DM E 7T b7 4 —2I KEEIZH>(1979) D

BN 7T R A — AICH Y 35, i 1.0m LLFIC
BWTORWR I T EL, BALTE MO RGE—H71C
THH IR AL CWND(Fig. 2). KO i <05
72 E DERRFRITIEE A E DT CHE K Z WD IRREIC
HY, TI Si3ERm EIHMEE L TESR WS
(Fig. 3E). Bt biiX, T SMICFEETH%IE,
BIOKE IROEDEHECADZ I, 2RRIZTERR
WHHR) =T < O RHEOEGIRICHZD. HFTHEOE
IRIFEALE DBFTICBNT 2m AN EREL, SMEERICU
IO THEITESEIL, W01 25 THE KD
BADRHRLIND. 2O, BifEm FICHEET
HHfeRE, FEZIERBL N —7~7 R (Fig. 4F)~
LTS,

THI ® B Femi_ECTHLNDY T AL € TS+
T ERAR THDHMN, FIRD Pocillopora sp. 3L A5
NHEGATLHDH(Fig. 4G). 3% O B0 OHE
EO THI i EE HRE R s < BV OERIR O M e o4 2
LK TN DT HAART — IV INBHLENDIERH D,
ZDO XS pr TIE B Y T BE (Acropora sp.
Pocillopora sp.) INEB R ORERHRIFINTNDD
BHHNDDN(Fig. 4H). EFLTWAHDE720. 2
IR S BUE LA RN T TR AT
LCWebDlEbhs. £72, THI #H LoV Iba
AN E S A TS 1Sy S QAVANAR

IvV. SEFHIEEY > TEROHA|

INEBOMERY L THEEIRE T2 hizo T, =
ANZERE O BRI A ATV, IR ER R VWL,
FIHE DT I AN RETH D72 8% SR
DB Z R U2, ABFZECIERRZ T A b IAL A9
2 Va3 O FE B I DI TRRIC DN T CThI B 7 Mgk
EL, 7T AROIHIBI~7)E KM L= (B1~7 ; Fig. 2). ##
HIH R R CEE R S R+ B R A A S L OVE A H
WIZB T DRI BICrE 5. Bl~4 #RHl
WREIZIE (BR) A7 7 M« oK B it 3 = A
(Geoact Oil-fluid Drilling — KAN Type: & 132>, 1998;
2005) ZfE L, B5~7 #EHIRFZIE (BR) A4 7 7 Ml
IV D RN =) 7R LT (Fig.
5). 72k, MBI O K I EA 1T ST BR, HH
HIHLE D D 27263, 2RZEL CHIEREICBITS
Frafba oEE1T o7 (Fig. 6). M7 EZMAWT
1%, DN - HRBEIO =7~ RIpn e, Biik-
WRFEIR D Faviidae 23 HIVHMNE VLS DAL, 11X
IR FT TR Acropora sp. TRV T (Fig.
6).
BHRHHS XL Fo@Y Ths. FLAmEEIL T T
SV (i A E 125em) & 0 LL7ZfECRd.

B1: Terrace I Digill, 372 BREZENIIALEL, L
AEEX 1.76m THA.
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Fig. 5 Photographs showing the drilling research in
this study. A: Drilling at B4 using Geoact Oil-fluid
Drilling — KAN Type. B: Drilling at B6 using Geoact
portable drilling system with gasoline engine.

B2: Terrace 11 O HRILfHIT, JE D LOFE3IC
EIGITCAFE T DR = RICAEL, FLA &
J£13 1.87m Thd.

B3: Terrace 1 OfFil, T 72 BAEZR OB AL E
L, FLOBET 6.57Tm ThHo.

B4: Terrace 1 OREJFGA 1 RAFIT, L NIZER H
FHEMMENCK YT BICfr@EL, FLO &L 8.70m

Thob.

BS: Terrace 11 DAL, B2 & B6 D], FHXAYIC
JE B EVIRL, g B E R D AT FE T D
BT RIArEL, LA S 1.40m ThoD.

B6: Terrace Il DN —H 12 #ET 5 Reef mound D
THEBICACEL, FLA &I 3.71m Tho.

B7: Terrace Il ®PN#%, B-6 @ Reef mound & B-3 Dfx
JEER OO BT AL 1 9~ 51 (Groove) EIZFEHIL TUWVD 2k
oA BicfriEL, L0 E L 1.23m ThD.

V. BEIo 7 DR

ZITE, 27RO ERERMICOWTELET S, =
7 ORI EICH RO 7 & d g TRE DT N B
L7-Wri Cos (Plate 1~11) . FRE S 7 I IAE
T ROHEEBAFAET D03, 2l plate 1~11 OFERIZ
EHTNRN. i, JRHNTIEEARNITE KB I L~ T
1172728, REFEOWIER I OEEZE IZ >\ TEE
DRERGy Z BRI CTE 2o T2, a7 REULDER 53D
W CIHREIRFO TS 20N UL E y hOHE GEFE 728D
FLERE D LIS N ZE TR E IR LTz, =7 DA
NRAER LR,

a7 oY I AFEEBLRZENSO AL TER
(Growth Form){Z-2\TlX, Veron and Pichon(1976),
Nakamori(1986), -« Veron(1995)%: 42 & 2L 7-.
FIEIZRWTIE, ATREZRFRY, J&(Genus)l /L CRia#
L= R ObL Il TixEnEhodrTik-
TESITENH DT, JES 10em L EEZEZ L0
VIR E LT, F, JRH P DB HMEZ OV, 17
&, R, REOIFIERE B ERIREBIZLRND
MM a2 T o702, 72k, FRtlilBW CRMM RO
WHDIZ T XTI THS. EigaSsFEx. LLTiIz=
7 B1~B7 HFIZHLNLHEFEMIZ DWW TRLIR T 5.

Fig. 6 Morphologic profile and coral facies of the terrace surface at the drilling transect.
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Bl: fL O & I3 B dEm o 1.76m, #4080 HIE X

5.08m, =27 ORRFENLHITH) 75% ThD.

0.00 — 0.14m HEFIRY> =T (Acropora sp.: "C A
ERRED + BAEHEREY)

0.14 — 0.36m HERY-> = (Acropora sp.)+ IBHEHERS
W)

0.36 — 0.52m #WEIRY> T (dcropora sp.)+ BIEHERE
W)+ K

0.52 — 0.64m #7EIR Y = (Faviidae) + B HEREY) +
PR HE

0.64 — 0.72m AR Y = (Acropora sp.)+ IBHEHERS
W)+ 4 K

0.72 - 1.05m BV = (Acropora sp.)

1.05 — 1.19m #E72kY> = (Acropora sp.)+ [BhEHERE
)

1.19 - 1.31m #¢7IR Y= (Faviidae) + 1 K

1.31 — 1.40m #Z84R3 = (Acropora sp.) + A JK i

1.40 — 1.44m  fHEMERD

1.44 — 1.73m #ERY = (4cropora sp., Faviidae)+
JBAEHERE ) + A K i

1.73 — 1.77m #%7EIRY> 2 (Faviidae) + RS HERSY) +
PR HE

1.77 - 2.00m “AEMeEh -+

2.00 —2.05m [EFEHEREY)

2.05-2.30m BLIRY> = (Faviidae) + £ K e+ [ G5 HE
L]

2.30 — 2.45m BUIRY> = (Aeropora sp.: MC HEAE
#okh

2.45-2.62m MRS

2.62-2.72m [EFEHEFEY)

2.72 = 3.00m FH1PEY = (Porites sp.)+ [EAEHEREY)
A

3.00-3.09m [EFEHEREA

3.09 — 3.14m HEFIRY-> = (Acropora sp.: C A
ERER) + K

3.14-3.42m [BEFEHEREY)

3.42 -3.45m #FEIR Y= (Faviidae)

3.45-3.48m [EFEHEREY)

3.48 —3.64m MEMEADHEE CRIEN)

3.64 — 3.97m BLAIRV > = (Porites sp.: C AEAHIER

£h

3.97 —4.00m FJERE

4.00 — 4.07m ALRY = (Pocillopora sp.)+ [E G HERE
W

4.07 - 4.20m [EFEHEREY A

4.20 — 4.82m EMERDEE CREII)

4.82 — 4.92m FHPEY = (Porites sp.: C AEACHIE

4.92 -5.08m [EFEHEREY A

B2: Terrace I DREFERICALEL, fLO & E X ELE

il b 1.87m, #4EEIEEIX 10.00m, =27 OF AL RIX

#179% Th 5.

0.00 — 0.17m #ERY> T (Acropora sp.)+ BAEHERE
W)+ 13 IR

0.17 — 0.22m #EIRY> = (Acropora sp.: "C A
TE B + RS HEREY) + A K e

0.22 - 0.37m HCRY = (Acropora sp.)

0.37 — 0.40m HYERY>F (Acropora sp.)+ IBAEHER
')

0.40 — 0.62m HARY> = (Acropora sp.) + IR FEHEREY)

0.62 — 0.65m MEMERDHE (A [E1IN)

0.65-0.81m [BSFEHERE) + 1 K5

0.81 —1.03m MRV = (Acropora sp.)+ [l FE HERE )

1.03 - 1.29m FERIRY > = (Faviidae) + [EfS HERE

1.29 — 1.41m #7IK Y2 A (Acropora sp.)+ [EFEHERE
')

1.41 — 1.51m #E7ERY> T (Acropora sp.)+ BHEHERS
)

1.51 — 1.60m #Z K> = (Acropora sp.)

1.60 — 1.80m ERIRH = (Faviidae) + [EfS HERE

1.80 — 1.85m = Jy'(Faviidae, Pocillopora sp.)+
FEHERE D)

1.85—1.91m #ERY-> = (Faviidae) + 1 K &

1.91 — 2.00m #FEIRY-> = (Acropora sp.: "C AL
TE B + [E S HERE Y

2.00 —2.07m BEERAR Y =+ [EFEHEREY) + 1 PR

2.07 —2.14m [EFEHEREY) 4 fE

2.14-2.19m [EFEHEREY)

2.19 — 2.39m RV = (deropora sp.)+ B FEHEFEY)
+ A K

2.39 — 2.48m HFEIK Y = (Faviidae) + [ A5 HERE ) +
PR

2.48 —2.57Tm HLFERIRA = (Faviidae) + G HERE ) F

2.57-2.62m F

2.62-2.69m [EFEHEFEY)

2.69 —2.80m HFEIN YL = (Faviidae) + & #5 HEFE ) +
PE:A

2.80 —2.85m B =k (ol P )

2.85-291m [EFEHEREY)

2.91 - 3.09m #FEIRY = (Faviidae, Acropora sp.)~+
[ HERE ) + A3 R

3.09 - 3.19m #REAR Y I + B HEREY)

3.19-3.26m AR T + [EFEHEREY) + 4K g

3.26-3.31m [EREHERE A

3.31-3.40m PFEIRD =+ [EAEHERRY)

3.40 - 3.47m BRI+ RS HEREY)

3.47-3.52m HFEIR Y= (Faviidae)

3.52-3.58m [EFEHEREY)

3.58 —3.80m BV T (Porites sp.)
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3.80 -3.94m
3.94-4.0lm
4.01 -4.11m
4.11 —4.40m
4.40 - 4.60m
4.60 —4.69m

B REiEn

oo (R )

WA IR Y = (Faviidae) + 41 K
HEOR A = (Faviidae)

Y= (Faviidae)

22 (REIR)

JE R TIR » BEMR A T RE A+ A K R

4.69 — 4.80m HEFEAR YT (Acropora sp.: MC AEAHI
TEFER) + A K + [EREHEAE ) A

4.80 -4.91m [EfEHEREY)

491 — 529m HEFEARY > = (Faviidae) + BLIR o=

79.5% T 5.

0.00 — 0.08m HEBERIRY > = (Acropora sp.)+ IEFREHERS
W)+ PR e

0.08 — 0.16m #FIRY> = (Acropora sp.: "C AEAH]
TERED + B AEHERE Y

0.16 — 0.46m #AEIR Y = (Acropora sp.)+ IBFEHERS
W+ K

0.46 —0.47m [EFEHEREY)

0.47 — 0.71m #XFRY> T (Acropora sp.)+ BAEHERR
W+ 1 K

(Porites sp.)+ 1 K

5.29 -5.34m
5.34-5.44m

ﬁ&é

R Y = (Faviidae)

544 — 5.65m JEARGPIEIR - BERA 2 e+ [EEHERR

W
5.65-5.75m
5.75-5.90m
5.90 - 6.05m

ERR BT (Faviidae) + [E fE HERE S
P
[ HERE ) + 1 PR TR

6.05 — 6.21m HEIRY > = + IRV = (Aeropora

sp.)
6.21 —6.33m

THEPE A B

6.33 — 6.62m IRV = (Porites sp.: C HEHIER

£h
6.62 — 6.68m
6.68 — 6.80m
6.80 — 8.23m
8.23-8.31m
8.31 — 8.40m
8.40 — 8.49m
8.49 — 8.60m
8.60 — 8.62m
8.62—8.97m
8.97-9.02m
9.02-9.21m
9.21-9.28m
9.28-9.31m
9.31-9.37m
9.37-9.42m
9.42 - 9.48m
9.48 —9.53m
9.53-9.60m
9.60 —9.66m
9.66 —9.82m

22 CRIEIY)

P R+ EREHER F
PRI, AR

FLH P = (Faviidae)

B IGYEY)
FLHPE = (Porites sp.)

(i Je At

LY = (Faviidae)

THENE D pi

FHpE =

Rl 1G]
JERABRIR Y T

=

ARV A (Aeropora sp.)

THEM A R

W R Y- = (Faviidae)

[l s HE R

AR K> = (Acropora sp.)

YRR Y A (Faviidae) + [E 45 HERE D
WAL Y= (Faviidae) + [ FEHERL)

9.82 — 9.87m H#EIRY > T (Acropora sp.)+ [ElfE HERE
W+ PR e

9.87 — 10.0m #FEIRY > = (Faviidae) + [ HEREY)
AR

B3: Terrace | OHERZENIAIE L, FLH & E X E8W H
|+ 6.57m, HHERHITEE X 14.00m, =7 OF[EIICRITK

0.71-0.85m
0.85-0.91m
0.91-0.96m
0.96—1.01m
1.01-1.05m
1.05-1.13m
1.13-131m
1.31-1.45m
145~ 1.50m
1.50 - 1.59m
AR
1.59 — 1.64m
1.64 — 1.94m
AR
1.94 - 1.96m
1.96 - 2.02m
2.02-2.10m
2.10-2.17m
2.17-220m
220-2.24m
224-23Im
EEUSL
231-242m
2.42-2.46m
2.46 — 2.56m
"
2.56—2.65m
2.65 — 2.75m
]
2.75-2.83m
2.83-3.02m
3.02-321m
3.21-3.34m
3.34-3.39m
3.39 - 3.65m
Bh
3.65-3.75m
3.75-3.79m
3.79-3.85m
3.85-4.34m

HORY > = (Acropora sp.) + B FE HEFE )
PEERRY =+ B HERT) + A KR
ARV A (Acropora sp.)

B G HER )

WeFRIRA = (Faviidae)

B = (Faviidae) + B AS HEREY)
R (Acropora sp.) + IBAS HEFEY)
B HEHEREM + A1 K e
WFERIR Y= (Acropora sp.)

HERAR Y = (Faviidae) + [EF5 HERE D) +

oI B+ EREHEREY
WORY = (Acropora sp.)+ EFS HEFEY)

Tl D B

HLERIK Y T (Faviidae)
FLRA A (Acropora sp.) + [ HERE Y
FH P = (Faviidae) + [E A5 HERS )
[ HEFE )

THEPEAD R (RIE1UN)

PR = (Faviidae) + [l HERS ) +

BT+ FERE SRR
[ A5 HERE W) + A K
BRIV = (Acropora sp.) + B FEHERE

s HERE) A
HAWYEY T (Acropora sp.) + BEFEHERS

B

IR = (Acropora sp.)
SV T (Acropora sp.)

F M= (Faviidae)

B = i

AR = (Porites sp.: "C HEARIE R

EMERD B (R (=)
FEHEREY) + 1 K

R IR = (Acropora sp.)
[ FEHERR ) A
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4.34 —4.47m ARV = (Acropora sp.)

4.47 —4.59m Yo

4.59 —4.67Tm R = + EREHERE

4.67 - 4.73m HAERY T+ A KB

4.73 - 4.7Tm BB T+ A IKEE

4.77-4.81m AR Y = (Faviidae)

4.81 -4.90m [EFEHEREM A +E T R

4.90 — 4.96m EHEY = (dcropora sp.)+ B HER
¥

4.96 —5.05m [EFEHEREY A+ H v

5.05—5.16m MKV = (Acropora sp.)

5.16 — 5.59m MK = (Acropora sp.)

5.59—-5.77m [EFEHEREY)

5.77—-5.90m ERIKY = (Faviidae) + [& 5 HEFE W)

5.90 — 6.04m [EFEHEREY)

6.04 —6.18m [HfEHEREY)

6.18 —6.23m AR T + FEIFEHERED)

6.23 —6.28m gy

6.28 — 6.33m FAEIRY T + [EAEHEREY)

6.33 — 6.40m [EFEHEFEY)

6.40 — 6.47m M-ERIK Y = (Faviidae) + & #5 HEFE W)

6.47 — 6.59m IRV = (Porites sp.: "C AEAHIER
b + [ # HEAE )

6.59 — 6.79m HEER YT + BEIREHEREY)

6.79 — 6.95m [EFEHEFEY)

6.95—7.04m B = + [EREHERE Y

7.04 —7.13m FARY T (Acropora sp.)+ [E G HEFEY)

7.13 = 7.17m #FEIK Y2 =T (Acropora sp.)

7.17-7.23m [EFEHEFED)

7.23 — 7.45m BRI (Porites sp.)+ ERIRD =

(Faviidae)

7.45-7.62m [EFEHEREY)

7.62 — 7.66m HFEIRY = (Faviidae)+ [E & HEREY +
1K

7.66 —7.71m #FEIK Y = (Faviidae)

7.71-7.76m [EFEHEFED)

7.76 —7.84m BRI

7.84 —7.87Tm [EFEHEREY)

7.87—7.94m HLFE IR = (Faviidae)

7.94 —7.96m [EFEHEREY) F

7.96 — 8.00m FLHiMH = (Faviidae)

8.00 — 8.08m [HfEHEREY)

8.08 —8.12m KK = (Acropora sp.)

8.12—8.21m HFIRY = + EFEHEREY) + K e

821 -8.25m WL AWK AH)

8.25 — 8.40m YLK = (Porites sp.)+ FEIFEHEREY) +
1K

8.40 — 8.49m W T (Bt =3 ) + [EREHERE Y

8.49 — 8.53m AT + [FEREHERED)

8.53 —8.70m [Hl L HEFEY)

8.70 —8.91m [EFEHERE Y

8.91 —9.08m HAI = + [EFEHEFEY)

9.08 —9.10m [EfEHEREY

9.10 - 9.17m #EFIR = + [EREHEREY)

9.17-9.49m [BEFEHEFEY)

9.49 — 9.54m BRIV = (Faviidae: "*C A ER
Bh + E S HERE Y

9.54 -9.58m FLIRY> = (Adcropora sp.)

9.58-9.93m [HfEHEFEY)

9.93 -9.96m fHEMEADHEE (RIENN)

9.96 —10.37m [Ef5HEREY

10.37 - 10.44m
10.44 — 10.60m
10.60 — 10.77m
10.77 - 10.83m
10.83 —10.92m
10.92 - 11.00m
11.00 - 11.07m
11.07-11.10m
11.10 - 11.35m
11.35-12.04m
12.04 - 12.08m
12.08 - 12.15m
12.15-12.20m
12.20-12.31m
12.31 - 12.34m
12.34 - 12.42m
12.42 — 12.46m
12.46 - 12.59m
12.59 - 12.64m
12.64 —12.95m
12.95-13.03m
13.03 - 13.07m
13.07 - 13.09m
13.09-13.13m
13.13-13.19m
13.19-13.23m
13.23 -13.33m
13.33 -13.39m
13.39 - 14.00m

TREMERD R (GRIE1I)

[ s HE A

Z&3l (R[EIR)

[ s HE R

[ il HEAE A

IR =+ [E i HERS 4

[ s HEAE A A
BRI Y = (Faviidae)

JE KA FE IR Y 2 B (Faviidae 1372) +

EMERDIE (KR53 A M1

[ ol MERE ) 4 17 K i

R Y 2+ E RS HERE Y

B fEHERE ) A

JE R ERR Y TR+ [ ASHEREY)
Il HEFE ) e+

[i] s HEFE M + 17 PR
AR = (MO AR E R
[ 7 HEFE )

T b=t

FHEPEAD R (SR [B1IR)
W2+ E RS HERE Y

7&2 %

[l HEFE

BB = (MC AT E R
[ HERE )

522

& HEFE )
R 2+ E SRS
230 (A A1)

B4: fLO ST 8.70m, # AR 9.00m, =27 D
MREIERITAT 92% TH 2.
0.00 — 0.11m HLRY > = (dcropora sp.: *C AEAHIE

ok

0.11 —0.23m MR = (Acropora sp.)
0.23 - 0.42m HCKY> = (Acropora sp.)
0.42 - 0.47m [BFEHEREY)

0.47 - 0.51m RV = (Acropora sp.)
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0.51-0.53m
0.53 - 0.54m
0.54 — 0.66m
0.66 — 0.74m

B REiEn

[l et HERR ) R

[l HEFRE

MK 2 (Acropora sp.)

ARV (Acropora sp.) + A K B

0.74 — 0.82m [BEFEHEREY) + Bk Y2 = (Pocillopora

sp.)
0.82 —0.90m
0.90 - 0.93m
0.93 - 1.00m
1.00 — 1.04m
1.04 - 1.16m
1.16 — 1.20m
1.20 - 1.24m
1.24 —1.30m

FURY A (Acropora sp.) + [EFEHERE Y
[l HEFE A

FURY = (Acropora sp.) + [E RS HEFED)
[l HERE )

AR = (Acropora sp.)

[l HEFE A

ARV A (Aeropora sp.)

[i] o HERR )

1.30 — 1.35m #FHIRY> = (Acropora sp.: "C AL

L)
1.35-1.67m

[ 5 HER )

1.67 — 1.75m  J& IR #% % IR Y > = B (Faviidae,
Unknown) + A JX i

1.75 -1.92m
1.92 - 1.94m
1.94 —2.00m
2.00 —2.04m
2.04 - 2.06m
2.06-2.11m

[l et HEFR

KB

[l HE R

WY A (Acropora sp.) + A K i
G YNVt

[l HEAE )

2.11 — 2.23m #EHRY = Acropora sp.: C A
TE R + [E RS HERE Y

2.23 -2.34m
2.34-2.37m
2.37-2.49m
249 -2.52m
2.52 -2.59m
2.59-2.63m
2.63 -2.70m
2.70-2.77Tm
2.77-2.80m
2.80 -2.86m
2.86 —2.89m
2.89 —2.94m
2.94 -3.09m
3.09-3.1lm
3.11-3.14m
3,14-3.15m
3.15-3.19m
3.19-3.23m
3.23-3.33m
3.33-337m
3.37-3.45m
3.45-3.49m
3.49 —4.02m

[l s HE R
ARV A (Acropora sp.)

fi] s HE R
ARV A (Acropora sp.)

[l o HERR )

FARY = (Acropora sp.)

[l HERE )

HLHME Y T+ RS HERE )
[l HERE
ELIRA T (Acropora sp.) + [E S HERE D)
[l HERR )
A=+ K

[l HERE )
LR = (Acropora sp.)

fi] s HE R
ARV = (Aeropora sp.)
LR T (Acropora sp.) + A K
BHYEY 2= (Pocillopora sp.)
[l HERE

LR A (Acropora sp.)

[l HERE
LR = (Acropora sp.)

[ HERE )

4.02 - 4.08m
4.08 —4.11m
4.11-4.13m
4.13-4.19m
4.19-4.24m
424 -427m
4.27-4.29m
4.29-43Im
4.31-4.79m
4.79 —4.80m
4.80-4.82m
4.82 -4.87m
4.87-491m
491 -4.94m
4.94 - 5.06m
5.06 -5.12m
5.12-5.18m
5.18 = 5.20m
5.20-5.22m
5.22-543m
543 -547m
547 —-5.65m
5.65 - 5.69m
5.69-5.71m
5.71 = 5.86m
5.86-5.91m
591 -5.97m
5.97-6.00m
6.00 — 6.08m
6.08 — 6.10m
6.10-6.11m
6.11 —6.26m
6.26-6.31m
6.31 -6.32m
6.32-6.38m
6.38 —6.54m
6.54—-6.57m
6.57 - 6.65m
6.65 — 6.82m
6.82 — 6.90m
6.90 - 6.92m
6.92 - 6.97m
6.97 —7.04m
7.04-7.12m
7.12-7.14m
7.14 — 7.76m
1)
7.76 — 8.00m
8.00-8.1Im
8.11 —9.00m

8 SN
PR Y=
[ HERR )

PR Y=

[ HER) + A I
AR =+ AR

[ 5 HERE A

BB T+ K

[ HERR
PR Y=
ROHEY
[ 5 HERE )
Pk =
[ ot HERR ) Y
[ i HE R

WY = + A HEREY) 4 0 K B

R
4R
IR

BRAR Y = (Faviidae)

[ 5 HERE A

BAR A = (Faviidae)

T HEREH)
8 SN
[ ot HERE )

BAkH = (Faviidae)

[ HEFE A
w2

BB = + B S HERE Y

[ i HE R )
PR Y=

BARY > = (Faviidae)
BRI = - [E S HERE )

Yo T [E R HERR
(] s HERE A + 1 PR

PeBRIRY =

R =+ 7

[ o HERE )

TEPERDRE (RE1)
WY T+ AR e
YRR T (Faviidae)
BRI+ EREHERE Y

RNVt
[ HERE )

Il ot AR A -+ R ERD B R 53 R [

P (BEIK A )
T+ [ HE AR A
o = ACEIK A e (e
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BS: AL O B Eo1.40m, FRE HIVE I

3.00m, =7 OFBEMLHRITAT 79% THD.

0.00 — 0.09m LAY = (Faviidae: "*C AEAHIE R
=)

0.09 - 0.14m
0.14-0.15m
0.15-0.17m
0.17-0.18m
0.18 -0.29m
0.29 — 0.66m
0.66 — 0.84m
0.84 - 0.87m
0.87 - 0.89m
0.89-0.92m
0.92-0.95m
0.95-0.98m
0.98 — 1.00m
1.00 — 1.09m
Ak
1.09 - 1.10m
1.10-1.22m
1.22 -1.24m
1.24 - 1.27m
1.27-1.33m
HIR
1.33-1.37m
1.37-1.39m
1.39 — 1.46m
1.46 — 1.47m
1.47-1.52m
1.52-1.61m
1.61 —1.62m
1.62 — 1.66m
1.66 — 1.73m
W
1.73 - 1.78m
1.78 — 1.84m
R
1.84 — 1.88m
1.88 —1.90m
1.90 —2.28m
2.28 -2.33m
2.33-2.36m
2.36 —2.40m
2.40-2.54m
2.54 —2.60m
2.60 —2.66m
2.66-2.71m

B AEHERE )

Ry =

B s HERE )

PR Y=

JB S HERE )

BoRY> = (Acropora sp.: "C AEACHIE

EME DR (A [E1I)
BRI = (Acropora sp.)

BREHERED)

W AR Y= (Acropora sp.)

JBHEHERE D)

T Nava=t

iR V=’

BCIRA> = (Acropora sp.: *C AEAHIE

B G HERE

BRY = (Acropora sp.)

HL Y= (Faviidae)
S = (Faviidae) + IS HERE Y
YRR Y = (Faviidae) + BAE HERE M) +

FLHEH = (Faviidae)

B HEHEREM + A1 K e

ELR A A (Acropora sp.)

B RS HERT

ELRY T (Acropora sp.)

BB T+ B HERE ) + A K
[ HERR

W IR = (Acropora sp.)

W AR = (Acropora sp.) + IBALE HERS

BeFBIR YT (Acropora sp.)
WK Y T (Acropora sp.: *C HEAGHI

[ s HERE ) A
FLHPEY = (Faviidae)
TEME DR (AR [E1IN)
FEHEREY) + 0 KB

K EE
WeEAR Y= (Acropora sp.)
PR+ K
AR (Acropora sp.)
WFRIRY = (Acropora sp.)
WA R Y= (Faviidae)
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2.71-2.83m flEMERDEE CRIAI)
2.83 — 3.00m HRY = (deropora sp.: *C AEAHIE
B

B6: fL & B R B 3.71m, R R X
3.00m, =7 OFREIERITH 79% Th .

0.00 —0.11m JEFSHEREY)

0.11 — 0.15m IRV = (Faviidae: "*C AEAHIER

£h
0.15-0.17m
0.17-0.27m
0.27-0.29m
0.29-0.42m
0.42 -0.63m
0.63 — 0.70m
0.70 — 0.96m
0.96 — 1.00m
1.00 - 1.02m
1.02 - 1.06m
1.06 — 1.09m
1.09-1.1lm
1.11-1.18m
1.18 - 1.42m
1.42 - 1.50m
1.50 — 1.56m

1.56 — 1.90m

Ak
1.90 - 1.92m
1.92 -1.99m
1.99 —2.00m
2.00 -2.05m
2.05-2.18m
2.18-2.23m
2.23 -2.26m
2.26-227m
2.27-2.34m
2.34-237m
237 - 2.43m

£h
243 -2.54m
2.54-2.62m
2.62 —3.00m

JBHEHERE
BLRY 2 (Faviidae)
B HERE
JBHEHEREM) R
B REHERE )
ELRA > F (Acropora sp.)
B HERE
AR Y2 (Acropora sp.)
B HERE
ELARY T (Acropora sp.)
SR =+ RS HERE )
B RS HERE )
AR YT (Acropora sp.)
BRARY > = (Faviidae: '*C EACHIE B
Tl PR (CR[E1)
[ & HEFE
MR = (Acropora sp.: C AFEAHIE

[l s HE R
ARV A (Acropora sp.)
il s HE R

DG bt

THEMERD B (AR [0

FLH = (Faviidae)
B REHERT
ST
JBAEHERRY) + A K
FEHEREM) + A K e
PFB IR = (Faviidae: '*C FE(CHIE R

i ena JE SENIY)
FLHPE Y = (Faviidae)
P2 JCSENNY)

B7: AL & TR B 1.23m, SR R
3.00m, =7 OIENLRITH 87% ThHD.
0.00 — 0.09m HEFIRY> =T (Acropora sp.: "C A

ERlED
0.09-0.13m
0.13-0.30m
0.30-0.33m

TR HERT )
off P
B HERR )
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0.33 — 0.52m RV T (Acropora sp.: "C AERIE 345-364 8 421
#UED 364-395 31 100
0.52 - 0.55m [BfEHEREY)
0.55—0.60m #FEIR YT (Acropora sp.)+ 1K 395-400 5 100
0.60 —0.77m ﬁ%‘l\iﬁé\ﬁ% (j%lﬁllly) 400-420 15 75
0.77 — 0.86m [EfEHERE Y
0.86 — 1.00m [EASHER + 7 KM 420-428 0 0
1.00 — 1.24m [ # 428-493 10.5 16.2
_ %(\ =
124-127m & ﬁtﬁaf@ﬁ 193.508 0 6.7 2759
1.27 - 1.35m =5RY = (4cropora sp.)
1.35—1.51m B4kH> = (Faviidae: "*C 4EARHIERE B2 0-62 62 100
1.51 - 1.52m [EREHERE + £ K5 62-65 0 0
1.52 - 1.70m fEMERDRE (R[E1X)
1.70 —2.10m W > = dfi [+ B AE HERE ) 65-81 16 100
2.10-2.15m AR 2 (C ERIERED 81-180 99 100
2.15-237m JRHEHER) 180257 765 99.4
2.37-2.45m Yoo - RS HERE )
2.45-2.49m Sk 257-262 4 80
2.49-2.55m [EFEHEFEY) 262-280 15 83.3
2.55-2.58m HFEIRY = (Acropora sp.) 180,350 0.5 05 5
2.58 - 2.63m HEMERDRE (GRIEIIL) ) ' '
2.63-2.72m #ERY = 380-440 58 96.7
2.72 - 2.74m %EZ%J?WL/:‘ N 440-460 0 0
2.74-2.78m ARV = + K
278~ 2.81m i = i P 460-469 7 78
2.81-2.89m WEIRD = 469-480 10.5 95.5
2.81-2.92m gAY =
. 480-580 94 94
2,92 -2.93m #ERY A
2.92 — 3.00m ERIR Y = (Faviidae: C 4EAIER 580-662 75 915
=) 662-668 0 0
668-680 10 83.3
Table 1. Penetration depth and recovery ratio of cores
680-800 17 142
Core  Penetration  Recovery Recovery  Total Recovery
300-823 19 82.6
No. Depth(cm) (cm) Ratio(%) Ratio(%)
823-840 10 58.8
Bl 0-101 101 100
840-860 14 70
101-140 40 97.5
860-897 8 21.6
140-145 0 0
897-900 3 100
145-176 32 100+
900-902 2 100
176-194 13 722
902-1000 94 95.9 79%
194-245 51 100
B3 0-96 96 100
245-262 0 0
96-130 34 100
262-271 9 100
130-175 44 97.8
271-300 14 482
175-220 41 91.1
300-345 44 97.8
220-224 2 50
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500-600 100 100

600-682 82 100

682-690 0 0

690-700 9 90

700-776 20 26.3

776-800 22.5 93.8

800-811 9 81.8

811-900 88 98.9 92%
BS5 0-100 82 82

100-200 90 90

200-300 66 66 79%
B6 0-100 100 100

100-200 100 100

200-300 38 38 79%
B7 0-100 83 83

100-200 82 82

200-300 95 95 87%

224-265 37 90.2
265275 10.5(10) 100+
275-283 6.5 81.3
283-365 84(82) 100+
365-375 0 0
375-392 12 70.6
392-434 18 439
434-490 50 89.3
490-496 5 83.3
496-500 0 0
500-600 100 100
600-679 76 96.2
679-700 23(21) 100+
700-800 100 100
800-840 38 95
840-870 25 83.3
870-891 8 38.1
891-900 9 100
900-993 92 98.9
993-996 0 0
996-1000 4 100

1000-1060 51.5 85.8

1060-1077 0 0

1077-1100 23 100

1100-1107 5 71.4

1107-1135  29(28) 100+

1135-1200 0 0

1200-1264 58 90.6

1264-1300 4 11.1

1300-1339 28 71.8

1339-1400 0 0 79.50%

B4 0-100 100 100
100-200 100 100
200-300 100 100
300-400 96 96
400-500 97 97

VL. SEFHER YV TR0 HEEE

ZITE, HBEREOBIER KRB I NTAROaTICE
FEV LA REE B L OHERAHZL S ICE X 5%
TV, ZRODHERIS D SERT Rk o TR D HE
FEREE IOV TR,

1. 2R
(1) HERmE LOREHE

INEBOTERHE A, R, BERER-)V—7~
TR E, WEOY U TRERELL TR BRI
TEE T DI, EnE o kG
T 5V TCARED A2 — L, LT D5
DOEF XSy (S-f1~5) %157,

S-f1: JRHUHEARCIR - e 7 IR U A

R LT R HE DR - 8B K Acropora sp. & AR
&4% (Fig. 4B) . REWHOIFH —RFEATIE Im UL E,
JEX 50cm B2 DLDNHD. PR Faviidae L H.
W Acropora sp., FEWRAREEZ T A TWD. Tl
TII OREFG, MERIC AL THALND. HATICE S
T, V=T~V REE > TOHOLBIESNS. kb
J<BIEINDEMATHY, IEIN '8 EORERSy
ZRERL TS,

S-f2: JR A LR T FH

BE L2 JFUAE R Acropora sp. & AR EL (Fig.

4Q), BEHTHCIR < $278 IR D Acropora sp. g Ee. TIL TII,
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Fig. 7: Sedimentary facies of core logs for B1 to 7.
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DREZEBIZBR > THDLIL, DAL THD.
S-3: JRHEMESLIR - FBRR VT HE

JECHPEBLAR  =ERIR D Faviidae, SR Porites sp.%
F &L (Fig. 4D, E), JBRICRE LB R D
Faviidae ZWFT 5 de. TI ORRIELD FH5, TI AEFRAN
&35, TI _E Reef mounds [ CTHEL TAHHNS. TI
DOREFFERIZ S FARIZ A T 2D M BLEE S5 (Fig.
4A).
S-f4: JRHUMEEDR YT A

JRHIMEROIR Porites sp. 3EESEA 2L TNHTIETHF
b5 (Fig. 4H) . TII NOWNBHIERBEICH L
FTIC IR > CHlEE S NS (Fig. 4H) . (RIFIREENIER I
B2 &, FHBEEED THI L FFRE THHIEND,
THI FEAHF (2 2 720 23 LB ORS00 72 N VB O BR B
TCEIZEHEE ZDND.
S-15: JF AR TFE B

JERHER IR Pocillopora sp. 3 EESE% 72 L (Fig. 4G),
T — Ly MRIZHELSE DR > TS ETEESITHNS.
THI ETIBIEREND. S-fl 2B TWVAIENEL,
KRRV A S CIRE CTHD.
Q) T DITJEAE - HaFEE

AT\ TR CEDER M T HEHERE T DL
T D8 ODJEH - HEFEM (C-FI~8)IZ X Sy &5 (Fig. 7).
C-f1: JEUHIEARCHR - g 7R Y =4

JEHUAEDOBCIR - #7758 4R Acropora sp. % FEARE LA IR
O Faviidae R°ELR Acropora sp., BIRG IR EEE & T2
Ebdb. KV T MBS UM EHEREY) CHRIES
NTNDIENE.
C-f2: JRHWMERE IR T4

JEHPE DO W ERIR Faviidae 2 EAAL L, BB - TER D
REEZRT I AP BIRICERT2280H5.
WA D Acropora sp., Porites sp. % Te. C-f1 O
TALIALE T HIENELL, C-3ERIEL TALNAIE

bHON, B FEFITIC B W TRICESAICHE 2.

BS IZBWWTIE, REEfEkL T b,
C-£3: JRUHUMESRLR - SRR =4

SR PSR 2 ERIR D Faviidae, IR Porites sp.%
EREL, BB IC L TH Y IM 2 TS
TW5. #EROD Faviidae b5 e, B4 2@ ORIIZ
ADZATEY, BS USNAOa7T TILAHLNS. Cfl D
TAZLIZEBNT C-2 LEBITIREL TS,
C-f4: [EH5AEHEE Y FE

Yo b, Bkl , ALk, AKEE TikET5
BFEL7ZEM. a7 @ THELT . a7 o E5
1~2m IZBWTITBAEL TODSANZ . S 10r
W TS, A SR O A & T, C-f1~3 I
IAE, EITRIBHICHELTS.
C-f5: HEMERDEEAR

RS oA EIRET DA . EKIEHITH
572, 1IFEAE BRI R T WSR2, ilH

REDIRMER L, N RIVA~OIRE), ATA LOIRRE/ L
MOHEE LT, o Tk H 7L — AT — IO RR
IZHERE L 72 D LHERI S LS.

C-f6: Yo A

M EES 7Y 2 (H ) 2 R+ 5JEHM. B
BT TRE DML & T, BEFELI B2
N CAHALNDH AL ZOBMITNAT-. B4 LSt
DT THLILA.

C-17: LEAHEREY)

SRS LT- B OHEFEY. 27 B4 TER CTALND.
ZORAHEREWIZHONT, TRAX 58 X My
B2 (8 o) AR L 22 B A U 7B - W% 85 (SEM-EDS) & /1]
WCHIBEREE 15kV I CTRIZR %21 T 7=(Fig. 8). SEM ]
% (Fig. 8A, 8B) It EHZ — WD RTALER % fili §° JEOL
JSM-6390L DIKEZEE— RN T E 1 H 2% A
W TR S N E TS CTHD. BB HEAE
IEEHRAESROEAR, IKAITZ EEEEXD 72> T
W5, BIREF (Fig. 8C) TJEOL JED-2300 (255 EDS A
ARYMVESTAER, AAE(1)ED Mn 23, JREAEQ2)EX
D Ca FHENT= (Fig. 8-1, 8-2). 7z, RHE IR
LILHE~NYE T ORER, BEE Mn D4 AiEA L
— L7 (Fig. 8D). HEWNREEETHDE, v
2 DA S e R AVE I L > CTAECT= VY A R
BoOTNATDERLILS.

C-18: GEJK A HES L 40

S SR OREIK fAim D L. BEMERDREL & T,

B4 OIEEAE FIZDHHLND.

2. HEREHEE

INE RO Y TRHER: L2 oW T, HiEREO#
22, WEHIAEICESWT, TSR EEHERIL 72
(Fig. 8).

S-fl & C-fl BEONS-3 & C-f3 ITHHBIL THY, Ak
DBHEEZEZAOND. £, a7 EHLITHHEL TN
LOTHLDOT, LEER>TINLOBHITNERICE
FDPEE Y THED FRAIRL TODZENHERISND.
7272, S-245 IXANR D IINT, RENIGFTICLARS,
site-specific 72 BFHEVNZ LD, C-f4~81T=2 T THOHFHb
nz.

(1) Terrace I (TI)

B4 #EHIORER, TI AEEERILSATIZE>THK 8m
JEIEES DZER DS o7z, TI OREFRTRE I,
JBAE LT AW IB W A R 72 3 RN R B L7 S
FOIR - 78R D Acropora sp.(S-f1) THERLS AU TUNA.
B4 L CHIREERO BN AHAL, B2k 4m THIET
BENTUND. L7ehs o CHIES B g S0 I i M AR -
BARD Acropora sp.(S-fl, C-f)ICL> TS IL T
HEHBHNDH. ALY FEIL EITHFERCR - BRR
Faviidae(S-3, C-f3), #FRY =T (C-R2)IZ&>THERK
Sh, e FEMTIT IR Y A MES ) TH D, =
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Fig. 8 SEM photomicrographs of the blackish consolidated sediments (Core B4, 5.1m) using
back-scattered electron (BSE) detector of JEOL JSM-6390LV and the results of elementary analysis by
energy dispersive X-ray spectrometer (EDS) JEOL JED-2300. A: BSE image of the blackish sediments.
B: enlarged BSE image around the central part of Fig. 8A. C: area for EDS survey. Squares and numbers
are indicating the area for EDS spectrums. D: mapping result of Mn (red) in  Fig. 8C. 1: EDS spectrum
for area 1 in Fig. 8C. 2: EDS spectrum for area 2 in Fig. 8C.

7 DAL (Table 1)HHO0DE91Z, o712 R IK TG 0D B2 5 T D BEAR & 223 D3 A~ H L 5 (Fig.
AT B T HE(C-f6), AT O REE AV E(C-15) 7).
LA FZEAEFTELIRW(Fig. 7). ZDT=Har d TI OREZ IR 9% B3 HEE| OFEE, /INEBD5E

1A b #\ ) (Table 1) . 7272 UG FICRSTHE B R T EHERI D 72< L 14m OJIICHE
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T HIEDAGINEZ2 ST, AT TEER 3 KOS
BRIE, WE DR (R AR, TR A JRCHE MR AROIR - g R o
Acropora sp. (S-fl, C-f1)EBHE LT-EWHENE W) (C-14)
THEE S TWD. JRPFTHIIC R B L 72 524R Acropora
Sp.(S-2)BHLIDZENHH. R T H<0Z D HHE
O TIEEERIR - BIR Faviidae, SR Porites sp. (S-f3,
C-P)NZE-> THE RSN WA, =27 B3 _EEIK) 4m T
RO BHNALNDH, LIZUIE Y TR (C-f6) %
LoD N THD. SHIC TS D W EIR
o L[ RE AERETE M)(C-F4) 732720, B THS 3m 2
(IR Y TS AN 2L b5, o
HEFR(C-TO)I L, FRIHREB LV CHEE T b, TLAER
R IZ BN T, BRIBIES) —7 v R E o
[ Wt I HERR L 7o b D EHERIS LS.

TI OWEREFICH Y TV —7~ 7RI, Kk
TN BRI - BRAK Faviidae, BRI Porites sp. (S-f3)IZ&
STHEEII TS, B6 HAIORE R, PIEBIS M
BAE IR - B Faviidae(C-3), JFHIMEAOR - BB IR D
Acropora sp.(C-f1)72E DfF < oDV T TS
TNWDIERDNoT. BHPED Y THE(C-16), 22
HHALID.

TI OFEZI(BI)E)—7~ T R(B6)D R Df%IE T
%, REINCREEEL 2T 58K Faviidae 708
DBHOIDHN, RN CET-RITHBE LT ABILD
JEHAE AR Acropora sp.(S-fl, C-f)MFET 5. BT
L2 DI HMEREIR Acropora sp. D _EDBIER
ZIHILIZH DO THD. IAIORE R, BIEHOMEEIT
SLH P HERE W) OO A CHERR S D D TlE7e<, R

AL RAVEY T (B DNRIEL TWD IR DT

=7 LB LT, BAMEY 2 (C-f6)D HBLZR N
b | (Fig. 7). BIEHIE2OTIIOHEREEL V2
3.

(2) Terrace II (TID)

T OREFEROFm L (B Y T TR S
TWA, TIL NN 1T D BS SHIOfE$, FIcyE
Wt = (Faviidae) (C-£2) & B R = TRk ST
WHZENRDbMNoT-. BS THE O W B IR =
(Faviidae) [T HIMEL L THITE R M2 L QD E
b, THENX T AR O M B W THEE LS
DEHBND.

— 7, SMAIREIFZ 33172 B2 R OfE R, £ 2m 1%
TI SRR R HIMEARCIR - AR D Acropora sp.
(S-f1, C-fl) THERREAL, ZALED FEBIF S M pE 7R
(C-£2) - BLdK « ERIK Faviidae, AR Porites sp.(C-f3)7¢
ENEERNCHELT . £, SHICTFENICIE, 3m 1F
EOBEEEL O U IAEAN BT, FREIC TI
BEICALE 95 Bl Tl, EEH 3m (3= HMER
MK BRI D Acropora sp.(C-f1) THERLS AL, D THEB
(2, BIR Porites sp(C-f3), B T HEAR(C-f6) M3 HEREL T
W5, TIER R R TR AR ORE R E O RS 23T

ETDERBIND. IR Porites sp.td TR FHLLT
WCHBLT DN LW, a7 H O Porites sp.D HHL
NEE LD AL TH HERUE THD FTREMERHD.

TI OERREBIZI TS BLBAIOFE R, Z2TH, THb
(ZIE TI ORER I LA iE (B5,B6,B7) BMFIET Hi%
T CTH5. B2 FERIZ, B8k Porites sp. DB E LD
AL T HERKJE T A FTREM: D B 5.

3. HEBEEEIOHEINSER FIRE

ABFIECIE, SRR OHE, RfgElEE, 270
BRI AT ZAT T B, /INE R DR o Ty
A TH LD, HER—Ekx—HER O HERLSI L,
ZAUTHHIE LW HEFEREIE CHHZENH DN E /e o7,
VL EOHEREHEIE LY, /INE B O Y T REHITE O
BB ITIR D IOTHELZS D,

HoKMOWEH FHZ2RT, WA T O EEICEL
ToIRE, WAL, AT 2, B IR O 52
%7321} % Holocene high energy window(HHEW)&REE
NDIRHE (Hopley 1984; B, 2002)DHEFIZ{E )L
W2 e RIS NG, Bl TR B A, SR
OHTZIEC TH o AEDTE RS MG E T2, RE DR
R, MRS IR S HOROBENHERE L7225 2 6
A% (C-18) . TR D52 B % [ 52 1T 72 ORI
FTCIE, #AR, ZER OV LT (C-2)CHLR Btk
O Faviidae, Porites sp.72&(C-f3, S-3)3AEEL, NkE
A CHIR D B TR ST D AT CU R [ 72 R - B
AR Acropora sp.(C-fl, S-TOIZE DI CNZZENE
ZH5.

TR S IR, BRI WG ClEZE DR8G> T
BODOL VR CholoZ &b HERIEND. IBNRED
FEEZ AT OBR\ONGFT Tl Faviidae, Porites sp 728 73
BEECRDZENMESNTWDLTENLY (BT,
Kleypas, 1996; Yamano et al. 2001), ZiLH0H I #E
ENELEMICAERL TWEZENB 2N, RNT,
ENODEEE A S TOUILTER ST, WD
BREE~EBATL, Z0%, M CTHHEREE 23 U<
ICELTLDE, TRETOHAER, ROV =
(C-R2)RCBLIRR BRI D Faviidae, Porites sp. 72 & (C-3,
S-B)LHCHR < #FEIR Acropora sp.(C-f1, S-f1)~tH
ITL QW= eI NG, 72720, WmICETH2ED
TERMPOT) =T~ U REOHEMIE TR D
Acropora sp., Faviidae 72 1T DOILT o7, AR
WG END— 5T, HEHTEOMBTIZITEIRICE T
HEE-MESh YT R 2 ERET DM AR
(C-f5, 6) BHEREL 7=, FT-ZNBMLEINCLZET D
&, 2O EXRICH T R ARL, BERIE O HE
FEREED ML Qo leb DB b5, KT
BRI L — AU — I iEEE TR L, O MBRIE
A RETE 0 (C-FAIC Ko THEE S U, 7R AT CIEBRE1E
Aazl-borEzbN5.
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Fig. 9 Morphology and anatomy of Holocene raised coral reef terraces in Kodakara Island based on the surface

survey and drilling cores.

— %Iz, HRERF BT
ERER DS VPN T AR S AV e 23 T, E KD N

T I ofH LB L ATEME B HERE L, &
7o DA Z T I W N TES (F 21X, Kan
and Hori, 1993.). L)L, /NEBIZBWTEZD L7
ERZEACIZ AL L, FRBOITEAE DK
AWK Acropora sp B HOIVTWNATEMND, N
RIS UFRI A~ C HHEW O 8% %52 1 D Offe 2
OHENTEHRSN TV ST DEEZHND. ZFD1%,
PR SN IR IS L2235 T, R~ I IR D
DI, IR 2 ZFREIZYIR O Faviidae X°
Porites sp /2 ENAERTELIIIThoTetEZOLND
(Fig. 8B).

F7-, D%, HEMEIZL>TEED T OEEE
THE ISR RI AR F U7, B L7 T1 BRSO
i FIC=RE LR — 7<= R EEL T
WeEBE b, 22T, BN —T7<r RHRES
A, v R ORE (Z L —7) 7 E O MHLITCIE, #E
IR T5 (C-f1, C-2) 2B b=y, Bty =
(C-f6) BDHEFEL 720 L7230, (RAELHEFE O AAEHIC
SO THREENIC EH A I 2BV I L T-. Z O AT
XTI OMIBEZRIH L2035, HLW—T7 <~ RETE
L, ZNON AV A LD T 288> TRM
ISR OHIZZTE R L2 3B L, TI RO

MRl B2 B> TR LW B S T RS T,

Z DS HHEW OB RN ich-o7ze B, T HNE
AN EIR B L CEHE A TE RS, RERGARN T

BIDHEEAIZIBWNTIE, £,

BRI Acropora sp.(C-fNBREL TH LW =
1 2 AT A = Ay A W

VIL. 8HVYI(c

AW TIL, EICBHBIZRICESX, NEROTEH
HEFE R TR DWW CREEi R T 72, F2BEK Y
ATENEROHERBREE 20N T 572 OIRHIFRE
ATo7z. FErpfERELTUL RO ENZET BN,

1 SEHTit 2R Il Terrace I~ X4y SHL5.

2 Terrace 1 1%, MEJFE SFMBIEL, V—7 <R T
FFMO I DN AHERHE HIE TSI TERY, Eﬂﬂiﬁiﬁ
FRHEI o287 & ORI T A 531720, Terrace 11 13,
PEEMHICIE Terrace 1 OIERNEE AR #HFEL =&
HOIVOHER, WAL TR ST LD 8T
Tore L AEHIA L > THERL S LD, Terrace 1 [RIAR,
TRHEIIOHERE /2 & O ML A DR, Terrace 111 c:t,
V=T~ ROELIRD LI 7 4 L, BT
DS ADIAA TUNA. Terrace 1T DRFERS71EY — 7“\7
D RN N E LI HERE & B 2 DD,

3. I3 M O B AR X TR O 5L (RE TR ER & i M i 1
o, V=T~ RO Lo TR DY — B B
T 5. TL AZDUWNTUE, BERER IR IE AR - Bk
Acropora sp.C, Wil (Ml R ) 1, FENZE
WZHR - F2ERAR Faviidae, Porites sp., LEHBIZ#ER -
MR Acropora sp, BERHE DY —7 <7 RIXEIC
HAR - -EKIR Faviidae, Porites sp., ¥R - #K
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K Acropora sp. THEIONDHENI/SZ—U P—fKHYT
o7, TI ITOWTIE, BEFERPIAISBRAR - H-BRK
O Faviidae, Porites sp., HEIFSMAIF L OMER23
BEFRIR - BCIR Acropora sp. THERR SIS .

4. FEFTIERE TR ITD72<Eh 14m B 1
T, HEHIEOERIZE > TREENELT 5.

5. SERTHEPER Yo TEOHEREA L, HIFRBEDORER
T 5 DD (S-f1~5), a7 IZBWT 8 DB A
I X D (C-f1~8).

6. D55, S-FICE HEERCIR - PR o T HH) &
C-FIUFUHIPEACIR « g IR AR, S-E3(JF M 3
MBI YT ), C-BURHI SRR < Bk
TR)XREEDO B EE 2B, ZnbidiFE a7
EHITHED BHBLT D@ THY, /NEFHOMEEY
VAFED FEREITEEZ B,

7. BHABIEZORER, TS EALIZM-> T,
PESAR - 8K Y- =48 (3212 Faviidae, Porites sp.)
B PEARCR « B K Y T H(F21T Acropora sp.)
~DBFZELD I THS. FEkOBHEE( LITE
P ORIV TR i CH A 5105 (Webster et al.,
1998). —J5, #EAIDOAE R, a7z Tide Tl
T CIEAR R - R I MBEER L7020, 2D BT
TIEZAVEJFHIESAR - ERR T TR ANRIE T 5L
N2, e B —H U, IR TR MEARCR - B AR
YT D IS,

8. LRCOHERMEEI, BRE T, @0l Itk
FERCY RF D/ INE IR C B T D BRI 2 b A Ik LT
WHHEDEE Z LD,

BHHFHE I NERBERD T ~, LD E T HAT
I, A& TR, S8R ERr RN THLE TG
RKIK, BT EATR, HER%EG/NERBHEFTOHREAR
ERRNSOFENG a5, £, HEAESED
RELRER S D J7 2 (IR HI DO FF Al 22720 =, 20T
LTRSS OBEEZR LI, AR 15~18 4EE
BHrarstE (B B) EZE 7> 15300303 (WFF0fE
FoE S OREO—EHTHS.

VIIL 5| f3CER

b R =E RN i N (2. (NN ol R S I 21 P =R N
(5 1eb Sy el vy v U 3 T SAY (2 ==3: 1§ 1 A1
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Plate 1 to 11. Scanned images of cores from Holocene
raised coral reefs on Kodakara Island. Triangles indicate
position of coral samples for AMS radiocarbon dating.
The penetration depth is in cm.
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