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JERS,,

Vunue guide

@® Sapporo Campus, Hokkaido University
in Japanese: https://www.hokudai.ac.jp/introduction/campus/campusmap/
In English: https://www.global.hokudai.ac.jp/about/access-maps/sapporo-campus-map/

@ Frontier Research in Applied Sciences Building, Sclool of Engineering,
Hokkaido University

in Japanese: https://www.eng.hokudai.ac.jp/access/

In English: https://www.eng.hokudai.ac.jp/english/location/

Way to the Venue

@® From New Chitose Airport to Hokkaido University

1. JR Rapid Airport Line
New Chitose Airport Station— (40 min., every 15 min., 1070 JPY)—Sapporo Station

Sapporo Station North Exit— (7 min. walk) —Main gate of Hokkaido University
Main gate of Hokkaido University— (15 min. walk) —Sclool of Engineering, Hokkaido

University (Frontier Research in Applied Sciences Bldg.)

2. Highway bus
New Chitose Airport— (80 min., every 15 min., 1100 JPY)—Sapporo Station

Sapporo Station— (7 min. walk) —Main gate of Hokkaido University
Main gate of Hokkaido University— (15 min. walk) —Sclool of Engineering, Hokkaido

University (Frontier Research in Applied Sciences Bldg.)

@® From Sapporo City to Hokkaido University

1. Walk
Sapporo Station North Exit— (7 min. walk) —Main gate of Hokkaido University

Main gate of Hokkaido University— (15 min. walk) —Sclool of Engineering, Hokkaido

University (Frontier Research in Applied Sciences Bldg.)

2. The Namboku Subway Line (Kita 12-jyo Station)
Sapporo Station— (5 min.) —Kita 12-jyo Station

Kita 12-jyo Station— (7 min. walk) —Kita 13-jyo gate of Hokkaido University
Kita 13-jyo gate of Hokkaido University — (5 min. walk) — Sclool of Engineering,
Hokkaido University (Frontier Research in Applied Sciences Bldg.)
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JERS,,

231+ / Reception

@ XERNEIIFMT7OYT « ZPISAILREAFRR2BED RUAT, TY,
® /O 7ZABLTEDIXITDOTSHRACLEE W,

@ Reception counter is in the foyer on the 2™ floor in Frontier Research in Applied
Sciences Bldg.
@® If you want to check your baggage, please use the cloakroom.

A5 =%y NMERICDWT / Internet connection

@ ILBEEXRZFEIE, KRFELEWMFREEOE TE vV /CIER LAN OEEFBZERT 2ETL
BHREMZFEAT (NI) O —EXTH % eduroam (http://www.eduroam.jp/) IZSHL T
BHFI. HBRAENORILEEICITFR (EMFHT7 7L —av:
https://www.gakuninjp) ZERAL TED, FIBT 2 RKFPLHFEENZRICSML TWLWh
i£, eduroam ZFIET 22 EMNTEFXT. FAICHZ> T, Fﬁ%%%@’(%ﬁu Z eduroam
B7ho>k (ID/IXXT—R) Z2BRLTHSTHATIW,

@® ‘“eduroam” (http://www.eduroam.jp/) which is the worldwide wireless LAN roaming
Internet access service, is introduced in Hokkaido University as a network service
for visitors. Please obtain the account (ID/Password) from your affiliation prior to
using “eduroam” service.

RKEEZX~R—X / Break area

@ £EOT7OVT 4« ZIGAREMEEIINBEZEILTY. I THREBICSHIBWE T 51X
BRAOBRE, Hh7zhEASEALTRDET.

@ Eating and Drinking are prohibited in Frontier Research Applied Sciences Bldg. You
can get more information about the restaurants and cafeterias in the campus of
Hokkaido University.

B2ESFT / Smoking area

@ UEEXFEN, ERREERETT.
@ BEIIEEDENRERICTEENLET. RN TRETD OBERZ CEALTHEH X
ER

@® Smoking is prohibited on the campus of Hokkaido University including Frontier
Research Applied Sciences Bldg.
@® Please use the smoking area where is announced at the reception.
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JERS,,

BEKRE 77 AINTN\NTX

9:00-12:00 KREEES Committee Meetings 'TyLAvYY) &— -5 8=
RRE
BER - ABRER= EERE 77T 1/\DRX
13:00-17:00 _ _ _
Council meeting-General Assembly TITYLAVY) B—2EE
. .. _ ) BB RFRETEYE 1 B DR
17:00-19:00 | 2F> >R L Public Symposium -
i
11 B9H(t) X=1HH E= )
. 70> 7« ZIARZRRE 2
8:30- Z{IFA% Reception open
RTA T
B _ 70> 7« ZIARZRRE 2
9:00-11:30 OsEHEX @O Oral presentation D .
FHARER—IL
11:30-13:00 | A% Break
B _ 70> 7« ZIARZRRE 2
13:00-16:30 | O%EHZ*K @ Oral presentation @ N
FARER—IL
MRATY—ty>ayv/i- & - BREICEK
Yy IBMARRR Y —FKk/T > TR
EIEEIRR Y —FFk Poster B
_ _ 70T« ZIAREMERE 1F
16:30-18:00 | presentation/Poster presentation by _
o _ _ IV hZYRR=Ib
Elementary, junior, and senior high
school students / Reef Conservation
groups
BB RFEFI S SE2 5-
18:30-20:30 | HAESR @ Mini-workshop @ 007 =
BB RFEFI S SE2E 5-
HHE%ES @ Mini-workshop @ 206 =




JERS,,

11TB10H(H) X£=2HH E
. 70> 7« ZIARZERRE 2
8:30- Z{IFA% Reception open
R4
. _ 70OV 7« ZIARZRRE 2
9:00-12:15 O8EHEX @ Oral presentation @ -
FHARER—IL
12:15-13:15 KE8  (Break)
) _ 70> 7« ZIARZRRE 2
13:15-17:00 | O%EHZFK @ Oral presentation @ .
FARER—IL
2 o i v 7OY 7 « ZIARZRRE 2
17:15-18:00 | XEEL#E JCRS awards ceremony .
FARER—IL
18:00-20:00 | #B#= Banquet ILEEXRFAN LANZY TILA
1MA11HA) X&£3HB (&KH) E ]
. 70> 7« ZIARZRRE 2
8:30- Z{IFA% Reception open
R4 L
F—Ytvyyav 70V T« 7 IAREIAR 2 B
9:00-12:00

Theme session

wARER—I




JERS,,

FHFKICDWT / Presentation guidelines
8% 3 / Oral presentation

RBF 7OV T« PICARZEMAE 2B LV Fv—R—IL EAKRER—I) TY.
EEEEIE 15 2 (BXR12 9 + BRIHE3 9) TY.

EREMIRE 7OV 7 7y—2BARLET. /XY O VIE Windows & Mac zHRLU =X
I REEREMELT, /XYY (Windows ®&U Mac) EREIOV VY —%HE
LEd. ERICFESY 7 MEREEI“Microsoft PowerPoint"& U 9.

HERADERABEE TICER I 7 IILESBO/CY IvcAE—L, BEEZEELTEWT
T,

REONY IV%EFEHRT S EHOEETTN, FFICEROEREZLTEWVWTTIW
EFEFOERREANI YN —SINTVWIERICIFRERESOEIC ™ NMTVWTWET,

Ther venue for oral presentation is Lecture Hall “Suzuki Akira Hall” on 2™ floor in
Frontier Research in Applied Sciences Bldg.

For oral presentations, 15 minutes are allotted, including 12 min presentation and
3 min discussion.

A laptop Windows PC, a Mac PC, and a digital projector will be supplied for oral
presentations. The presentation software “Microsoft PowerPoint” is only
acceptable for oral presentation.

Please copy your presentation file to the laptop PC until before the start of your
session, and check whether your presentation is correctly displayed.

You can use your own laptop PC, but please check that your PC can connect
without problem beforehand.

The presentations that are entered to Presentation Award for young scientist are
marked with (*) beside the presentation number.

KRR Y —FFK [/ Poster presentation

MRAY—tvyraviE9H16:30-18:00 ICTWEKT. ERBIEUTOTFOT S L% SHER
<TIZ&W,

2BIEFT7AYT 4« PICBEREMEE IFTY NS Y AR—ILROEIF—FETY,
MRAFZ—IF9H830H5 10H 17:00 FTERERFT. BFHTID, BREOICKEBHE
ICENZE BEWLXT.

INKILANDEED (1 IFEFEZERFL THEDEXI DT, KB THEVWWUET,
EFEFRAY —FHKREANIY KN —SINTVIERICERRESIC ™) MV TWET.
Poster presentation will be held from 16:30 to 18:00 on 9" November. Please
check your presentation date in the poster presentation program.

The venue for poster presentation is the entrance hall and seminar room on 1%
floor in Frontier Research in Applied Sciences Bldg.

Poster presenters are only allowed to mount their posters between from 8:30 on
9" November to 17:00 on 10" November. Please take your posters off before you
leave the hall.

Thumbtacks will be supplied. Please attach the presentation poster by yourself.
The presentations that are entered to Presentation Award for young scientist are
marked with (*) beside the presentation number.
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JERS,,

O8EFFR 0O > L / Oral presentation program

11 H9H (L) /9th November (Sat)

OmE#* @ 9:00-11:30 / Oral presentation @ 9:00-11:30

Research in Applied Sciences Building

[&38/ Location] 70> 7 « ZIGHARZWHFEER 88KE/R—JL / Akira Suzuki Hall, Frontier

B (Chair) : 3 BF, L& HF

WRES | BM Hour | HREE Title

H*xE (FEB) Authors (Affiliation)

Ty IBBICEERS NI ABRR_E
O-1 9:00-9:15 %l;g%@jtﬁi(qzﬁﬁi’\@ﬂ&ﬂ%@’ﬁ

Q2 Ml (tx - B/EREY > JHR
PR W BE k- B/ ER
SY Y IWRSPMRR) |, Rk B8
O, AN =, AR E, HFR X
BB, WL BEFE (JbXK - ) , Samuel E.
Kahng (Hawaii Pacific University) ,

BN B— (BRBHLRKKE) , &8
XA (BELEYWER . ILE &5 (E

STERISHTITRT)

o By TEIRERICE S EE T U7
0-2 9:15-9:30 DEEZ{L & HICRIE( & DB

OHE BHYE RH #ER, B Bx
(X - BEBER) , MR X (FNX - E
FA7W , )IE e (RA - KiE

W, #5K 2 (ERSHT - HEIER)

YINILOY Y JTFwREE/\ Y NICEHR
0-3 9:30-9:45 ég{;)\%‘%%tz &L S EERETTRIE
D9

Ot 27 (1)1 - BFBER) , F1R
Bl GRRK - #IRZEE) , &8 2k (R
A - HIREE) | BN Bl GRRA -
WIRERE) , i R (B@) , L &
& (ENIRIEHT - £RRREMR LYY

ZBE

Ol #F UNK - BeE) , K% =
X (bmEX - H) , KFH e G
Ejé)' 24D |, EE H OtEEX -k

NS

: : BEEEROIEZDTIC K SBFRED
0-5 10:15-10:30 | evmpee g aie

O%iE B85 X - RiE) , % 2
A BR B8, 3 5 KB KE i
R-B) , B B GiK - BEH , K
W s GRK-H) , B I (2K -k
R, il &8— GAK-H) , #B &
2 (XL—27RFEK) , BH BEX (R
=A) , kS EE GRIEX - BT)

" ) ) ERBEEMAY v IHRERBWE
O-6" | 10:30-10:45 | wimani MIS3 (A EDEST

OBk XBS (BERY > I , B2 fl
(X - 38) , £RK £— (BRFBR
R) . BH BEXB (RK - AEFHRE

A, g #BF (K - )

. e 1 | HEM DT ERN R KB BRI &
O-7% | 10:45-11:00 | 2 mere i immie gt

O 5 (UNK - Be) , BHE M2
(FIKK) , Tk 887 (GuK) , il
el (RERK) , BEA BN (ERK)
Lauren T. Toth (U.S. Geological
Survey) , Richard B. Aronson
(Florida Tech) , & &R (JLMX)

" . . FH 2 IREHEY > T OB AERR
0-8 11:00-11:15 D2l

OXE HE B1F) , T BEHE O
BRA - Be) , AtAR BT, T ¥F—
(KERMX - BTiE)

0-9 11:15-11:30 | > JHRY TEROHHIEBERS

OZ BF (JAMSTEC - /a7 ,
R ERE GRERK - SvF4EYBfRt
vH—), 2@ W (JAMSTEC - &40
a7, BE B (RUYT—03Iv/X
>§ ., {PEE T (JAMSTEC - 56137
fift




JERS,,

AOFEH*R @ 13:00-16:30 / Oral presentation @ 13:00-16:30

[£#5/ Location] 70> 7 « ZIGARIFMER $8KE/R—IL / Akira Suzuki Hall, Frontier
Research in Applied Sciences Building 2F

EE (Chair) : #AK%, Frederic Sinniger

RRES

No KR Hour FHERER Title #&x#E (FiE) Authors (Affiliation)
(OFrederic Sinniger (Univ. Ryukyus -
TBRC) , Michel Pichon (Museum Of
Tropical Queensland) , Paul Muir
Are Mesophotic Coral Ecosystems | (Queensland Museum) , Héloise
O-10 13:00-13:15 | in Okinawa lifeboats or unique Rouzé (Perpignan University) , Blair
ecosystems? Thornton, Jenny Walker (Univ.
Southampton) , Hajime Kayanne
(Univ. of Tokyo) , Saki Harii (Univ.
Ryukyus - TBRC)
Composition of Coral Recruits (OErlangga Sitorus GREKK - B84
O-11* | 13:15-13:30 | Across Depths in Sesoko Island, fff) . Frederic Sinniger (BRERK - &
Okinawa i), RFIFH A GREKK - EhvERT)

ORitzelle L. Albelda (MSI - UPD) ,
Patrick C. Cabaitan (MSI - UPD) ,

. . Frederic P. Sinniger (University of
0-12 13:30-13:45 | coral assemblages at shallow and the Ryukyus) , Edwin Dumalagan

upper mesophotic depths in Apo ) oS
Reef Natural Park. Philippines Emgi - HEB% . Fernando P. Siringan

What goes up must come down?
An investigation on juvenile hard

(OParviz Tavakoli-Kolour (Graduate
School of Engineering and Science,
University of the R(yukyus) :
* . . Thermal tolerance of reef-building | Frederic Sinniger (Tropical

O-13 13:45-14:00 corals across depths Biosphere Research Center,
University of the Ryukyus) , Saki
Harii (Tropical Biosphere Research
Center, University of the Ryukyus)

Studies on temperature stress (OShashank Keshavmurthy
0-14 14:00-14:15 | response in corals from marginal (Academia Sinica, BRC) , Chaolun
locations Allen Chen (Academia Sinica, BRC)

OB BEfRxE EX-XBH) , 73X

0-15* | 14:15-14:30 KREXENIVIYIIRYAY O | Ta4—= VIILINY BREX- TH) , &
: : EEDHICEZDEEGTEICDOWNT A 8 (&X- X8 , Ik 4%

(3K - KD

(OJoshua M. Heitzman (GRiEK - T

Recurrent disease outbreaksina | H) , Nicole Caputo (JiiEX - T

O-16* | 14:30-14:45 | warm temperate marginal coral H) , Sung-Yin Yang (UK - T

community EE; , Sylvain Agostini (3UEX - T

H

%

B2 B MEBE Terpios
O-17 | 15:00-15:15 | hoshinota D& K OSHBEILERFE | OWR Fz GRERCK - #vENT - BK)
BEOIRRICDWVWT

OSiti N. Aini (University of the
Ryukyus, Graduate School of
Engineering and Science) , Hideyuki
Yamashiro ( Sesoko Station,
Tropical Biosphere Research

Center, University of the Ryukyus)

Morphological characteristics of
O-18* | 15:15-15:30 | coral-killing sponge Terpios
hoshinota in Sesoko Island, Japan

FUXTNTF VI T T e . =
0-19* | 15:30-15:45 (Pocillopora meandrina) L&+ 2% O;’EE .15\1_ GRK - BeEL) . A 5
EPRMOERNEE GhX - B
) ) FENBEOFYIH Y IBDBANZE | ORE #—, Patricia H. Wepfer, fH1F
0-20 | 15:45-16:00 | pgimimpese » sepmmy % &8 (0IST)
- N ; . OXZE =M, VWS BH, BxR 5, ER
021 | 160016115 | J=2 JATRIRICS SEMILH BE | (EEmE) , 8k 5 [@EKkER

PR, MEE (R T3-) , SEll

10



JGRS,

Society

¥ OKELARREMtY5—) , HE
EBiZ 1 & OKET)

R kG B |
SR S bty o IR B (FKAT - EEVE)
022 16151630 | PEEDRLERBUEYYTIRERE |5 miy £ (x1-) | %=W'# Gk

=B EXtAtr5—), HE BEC LG F
& (KEF)

KRR —HFE 16:30-18:00 / Poster presentation 16:30-18:00

[£#5/ Location] Z0OY7 « ZISARZEMEKE IF T> 85> ZXR—IL/
Entrance Hall, Frontier Research in Applied Sciences Building 1F

I\ AR BREIR & BT Y OHHARR A Y —FEK 16:30-18:00 / Poster presentation by Elementary,
junior, and senior high school student 16:30-18:00

[£#5/ Location] 70> 7« PISARZEMEK IF T> 85> ZAR—IL/
Entrance Hall, Frontier Research in Applied Sciences Building 1F

By IHERSFH}ARA Y —HEK 16:30-18:00 / Poster presentation by Reef Conservation groups
16:30-18:00

[&#/ Location] 70Oy 7« PISHRIEHEE 1F T> k5> Xk—JL/ Entrance Hall, Frontier
Research in Applied Sciences Building 1F

18:30-20:30 / Themed meeting 18:30-20:30

%fg% G £LFEH Title &/ Organizer
mann o R #E (BEEKRE) - Bh EBE (hExES
amEs O | Baoral | vydosgees |
= = S8H)

ams @ | gt oSE2 | ERayoanY— | B BT (EREY Y THRFTR

11




11 B 10H (H) / 10th November (Sun)
OEEH* @ 9:00-12:15 / Oral presentation @ 9:00-12:15

JERS,,

[&38/ Location] 70> 7« PISHRISEMHFRE $8KE/R—JL / Akira Suzuki Hall, Frontier
Research in Applied Sciences Building 2F
B (Chair): §i0 EZE, Sylvain Agostini
ﬁ;ﬁﬁﬁ B Hour xxEE Title H*x& (FIB) Authors (Affiliation
(OSylvain Agostini (SMRC, U. of
Tsukuba) , Kazuo Inaba (SMRC, U.
of Tsukuba) , Giovanni D’Anna
(CNR, Italy) , Giacomo Di Stefano
(CNR, Italy) , Ben Harvey
(SMRC,( U. of Tsukuba) , Marco
e Milazzo (CNR and Univ. of Palermo
Effects of Ocean Acidification on : o ’
0-23 | 900915 | the Larval Recruitment of :}aiyg - Giacomo Miisenda (CNR,
Temperate Corals aly) . Carlo Pipitone & :
ltaly) , Martina Salerno (Univ. of
Palermo, Italy) , lkuko Yuyama (U.
of Tsukuba) , Sun Ying Yang
(SMRC, U. of Tsukuba) , Tomhiko
Higuchi (AORI, Univ. of Tokyo) ,
Arthuro Zenone (CNR, ltaly) ,
Fabio Badalamenti (CNR, ltaly)
(OCristiana l\;lanullang (University of
e . the Ryukyus) , Akira Iguchi
CD)0ean Acidification and Warming (Unizers%ty of Tsukuba) , Yukihiro
* . . ecrease Calcification Rate and o : .
0-24 9:15-9:30 Increase Mortality of Acropora Nojiri (National Institute for
divitifera Y o Environmental Studies) , Kazuhiko
9 Sakai (TBRC, University of the
Ryukyus)
O=h 128, BH HE GRR-B) ,
%ﬁfﬂtsjik -l\ﬁ) , ﬂl\ﬁ E;% (=
v | omn o T & 2T RNYZARFS/OY
N EXK (BEK - HHRE) , FIE F
(BEBK - BHRE)
O)Eiﬂﬁﬁgé?f (}%Ikéi;%%% . izjiﬁ%\jii
M/ RH EENE FO N — [ I, \Dgé, = 1PN )
0-26 |94510:00 | FHEEBEETYIDBERROET | A0R)  “Agostin Syivain, B BT
(BEX - £MRE) , TH BEF, BN
5MT GRX -8B
%Chin-s(oign Phja(n (:Itjgﬁ’;‘“ﬁ . i;%;#i%) ,
3, N = | RHE B FHETX-1EIT) , AH &L
0-27* | 100010115 | b ™ 7ERETYARROEDE | "o ) " =2 (oAb -2
- T) , Charles S. Vairappan (¥ L —¥
VR IAV.N)
OB& /7 (BEX-KRE) , al
30°CTIrgarol 1051 ICBBEL TR | SAKER (BBERIX - EIRIS, BEX -
0-28* | 10:15-10:30 | T#' 2 RUA Y Acropora tenuis @ | BRE2) , W Fz GREkK - 3w - 8
e & AERIEOEEBIE K) , A5 & (BEX-RE) , TA
—BR (BEX - RE)
KR8
X OhEn =&, H7 #KEE, BH EXMH
0_29 10:45-11:00 NanoSIMS %FHL\TC"T‘/ZI-?‘%E‘R%LZ (%j( * j(;%@) , E%U-I jﬁx% (ﬁfﬂiﬁ °
. : BT 5MEBEOARY EmRE) , 2l BA, &% B8 (B
é@xiﬁiﬁ)%ﬁx (FaKk
. = T F, 8K = (FKHF - B3
. . Durusdinium B8RS Acropora | w - @ srm e Sy o
0-30 11:00-11:15 tenuis $hE DAERFAE g%ﬁ) E BEt, E[ HE RK- X
0-31* | 11:15-11:30 v AAAORFBREEZY Y TICE | OfFK HX (BEX - Bfada) , W
: : K T 3 OKEMEEEKT , K R

12




JERS,,

OKERAETEEK) |, It —2 (L5
K - Bet & &)

0-32

11:30-11:45

RNAI IC& % A. tenuis L7 F &G
FORIBING) & 18 HRES

O 78 (LEX - 8%) , Bl BF

(m,&’j( ARE) , WT ¥ A
R (FBAE , RAF e GRIRK -

?«?&%E%) . RE B2 (BFA -

H) , 2 B\t GEX - KKUBFT |

XEF BHX =t B GLEX - #¥)

0-33*

11:45-12:00

Y SRR Notch BT TN, 18
HEEOHAEBRZEHIEL TWS?

O #E GEX - X)) , IIT ¥
OKEEREAE - Fmoke) | BB sBE (&
BEER) , & mE (REBFK)
BEZ R (OIST) , #AK | OKEH
& - FEkE) , BA Bt (BEEF
R, HE B\t GEX - KB

OFEH*R ® 13:15-17:00 / Oral presentation ® 13:15-17:00

[&38/ Location] 70Oy 7 « ZISHARZEHFER siARER—

Akira Suzuki Hall, Frontier Research in Applied Sciences Building 2F

v/

EER (Chair) : fR& BEE, HH HE
BRES | KM Hour | ZRER Title #EE (FB) Authors (Affiliation)
) ) BETFT—YZEWYYIAERE | On BE, LU &8 (ExRE
0-34 | 13:15-13:30 | &% oo i B . O 5 GERR - HEER)
Anthropogeric Impacts through e Timo Unners i e
O-35* | 13:30-1345 | o 0 e ina subtropical | Technology) . Haruko Kurihara
island, Okinawa, Japan O](cUSrglyeenrcsggf of the Ryukyus - Faculty
Recovery of Acropora corals (OTanya Singh (University of the
0-36* | 13:45-14:00 | growth after moderate heat Ryukyus) , Kazuhiko Sakai
stress (University of the Ryukyus)
0 SR Ceatm e
. NN _ _ | 3-), K & OKE 87 :
0-37 | 1400-14:15 | T 7 A7 TRCEBUIRILI | =) " ((—ah) KELARBRIM Y
BUATHERIEEILOER oo). WER (R
PR Ne Ly WU R N
0-38* | 14:15-14:30 | 29> IDE=H U ST RifRE %’éﬂ f“ﬂj @%Qﬁﬁﬁ*ﬂﬁ{ %@’L 5
O’fﬂﬂé\ ﬂ% (5%5”%2%&%?63?3’%?)?) N
WSz (PEREEER) . 8l =F
0-39* | 14301445 | DHECS 2EABORBEYY | (BARHTI-) , KA B KRS
: : JDEEDER #fTra-) " ﬁ%?h SR (BEEE
fRzerT) . Il Bz (UNKE) , 1T
G i)
] OFR Al GFRKX-B), HE Bn
0_40 ]445_] 500 75@i5‘:ﬁ?5#‘/j6&?§¢1%@@ (%:‘:ﬁj( * I) , EHEH %E‘, gfﬁ ?&,
) : EFNIEE UTOBEERER 1&; =, BE FF R e, BFX
B (FER)
fREE
ERENTAEBELIOBEEREXE | O BE (BX - BIEH) | St
0-41* | 15:15-15:30 | HEICHITBBE 4 EEDOHEE (SR , Blk ABB, LLUIE =&
B SY Y IBREREORELMER | F B2 Bl (ERY Y IH
91%:#: 3 ( ( &) ('ﬁzfi)@? gﬁ%: S
N HE L (- 4y g = FUF i EEI 7T
0-42 |1530-1645 | 7 IWAERTSRDMORE -2 | Sy 2 ( ( B SRESRERN
WEFZE . 5l 8 ( (—d) KEL
AEFZRFEMEY 5 —)
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JCA DAY THBKEERER - ¥

JERS,,

OFefg E—B8 (B RiETFREKMA

0-43 | 15:45-1600 | Jpems SHy 4 | )

o | Ty TROBERERRITE =S U | Of B (B FREE RN
O-44 | 16001615 | sz ki s BEEBORBCABT | 7D
0-45 |16:15-16:30 | BAERELTOYY THEES | OB REF (MRLAS - &%)

3 — 1 N TN \URRT) 82 2 (Binkai) |
0-46* | 16:30-16:45 | ATFIES SHUEWREMWEY > | ' Gemn)) , 2 s (bl
R BRI R R GRER - R

047 | 16451700 | T2 TEREI ALY THE | OFE BB Gk - RETRE) | BN

ERFERE DREY

HF (PEeE - EVER)

BERX - MEHEE 17:15-18:00 / Kawaguti Prize award ceremony 17:15-18:00

[&£18/ Location] 70> 7« ZISARIEHZFEER $iAKENR—IL / Akira Suzuki Hall, Frontier
Research in Applied Sciences Building 2F

#FH< 18:00-20:00 / Banquet 18:00-20:00

[&38/ Location] dLEEXREEAN 77 ANNTAIN\DVR TYLAYD IFLAMSY TILA /
Restaurant ElIm at Faculty House Trillium 1F, Hokkaido Univ
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1TH 118 (B) /11th November

(Mon)

F—~Ntv3ar 9:00-12:00 / Theme session 9:00-12:00

JERS,,

714 —IL RR—RADY > THRE ~=BERELEBEE Y ¥ 3>~ / Field-based coral reef research:
Prof. Tatsuo Takahashi Memorial Session
[£18/ Location] 707 « ZISHARPHEE $HAZER—IL / Akira Suzuki Hall, Frontier
Research in Applied Sciences Building 2F
EEE (Organizers) @ B &R (AMKFXPER MRESMEHFH)
BREAME (GRBERKZE BEH) , RS (RERXE BRibgHEHRA)
Kan, H. (Kyushu Univ.) , Fujita, K. (Univ. Ryukyus) , Satoh, T. (Univ. Ryukyus)
WRES | KM Hour | RREE Title #%=E (W) Authors (Affiliation)
_ : T7A—=ILRD =0 %Rl U Y T | ~= » Bl T
) . EHEER FoMitR, ™Y I8 o .
T"2 9] 5'930 E%tﬁ‘z LCOL\—C@@Ej. OEP# EEB (j:ﬁﬁj()
) . BLBROABHRENS R TELIRE o .
T"3 930'945 ti@f@ﬂ\/j\ﬁ%%ﬁ O%Eﬂ *DE (Illtl..j( EE)
3 e - N ” Oy =#=5 (ERf) , ELAK £—
T-4 | 9451000 | LRRAXBORATYIWELER | (arepy) | 18 uF @R .
EAE G (FURK/EER)
T_5 10:00-10:15 EP%BEEEJ{%%%L:%E?% MIS-6"\’ O{E/?K EII::_ (ﬁiRilg%j() * *Eiia %
' ' 5e ORKERICTEK UIAbAY YO | = (&RX)
REE
) ) By OERRICEITZ 7 —ILRT— T .
) : WMARL S RBIHRA—BEKRE - — 1o
T8 [ 1100-11:15 | 2L TLENTROFMYIYIMARD | grae i (ke - #UER)
ES T R ES
) ) R ET )L & BRI & 2% =, A
T-9 | THIe-1130 ) ap "X e > R DI Ol /1T GRRX - #65)
we SN T 1 — L RR—ZDH > THERF
o 11:30-12:00 %’\Fﬂ”_f
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JERS,,

IRR Y —FKEK SO S L / Poster presentation program

RA 4 —F3K/ Poster presentation

ﬁ:’i FFEER Title %xE (FIE) Authors (Affiliation)
ok (BB L8R EARE
s - = = v F (A . , EE ABTT
P-1 E%/E%‘%%@i? ful@f@/ﬂ7j< pH @?&ﬂi I) 7 9&% ,ﬁg (ﬁk . %,[EEH;) ’ {Z_E/‘Z* jﬂ;:u%j (%
X-HREH) , Fil 88— Gk -8B
NTAA 7T BOREY Y IR | TN SR AN O < 8L e £
p-2* = S, s (dbX - BEEE,/Universitat zu Kiel) , Samuel. E.
Sr/Calbe KROF ¢ VTL—>3> Kahng_(Hawaii Pacific Univ) , Ll $(F Gt
X - RE/EREY Y IEWFTA/ AKX - B)
p3 | DREEFORISDINTSEERAR | O g JAMSTEC)
- < =4 _ Ot B (bX - &@%&5) , B2 il (kX -
pa | BTN o Roseg | B - U8 RE (R E) L 3 (LK
= TS " ARIERER . K&FR —A (&R iang Hong Wei
&zl I—LoTh (NTU) , Chuan-Chou Shen (NTU)
(OKevin L. Garas (Graduate Sghool of
. . . Science, Hokkaido University) , Tsuyoshi
Corals reveal intermispheric ITCZ ; ;
P-5 : . Watanabe (Faculty of Science, Hokkaido
migration over the last 7,000 years University) , Atsuko Yamazaki (Faculty of
Science, Kyushu University)
P-6 71 UEVERT Y JICERS st | Omb #, EE Bl GbX - E) , 1L BF b
B EEHOTIL —— = aBEAHIRE X-3) , i kE (BIRFEYE)
p_7 WEFOBREZMZAWF I XM VERF | OHR BE (KBRWiZX - RE) , BH &% (&
DANEIEIEEHRT BIRER) , LI F— (RBRMIIK - i)
P8 MEmRMEERIC T2 a0 AT T0MH | ORI K, B #F (X - 8% , BF
BRE L O BREEBE hE (RMEYMRR
e [ — - = O/l #BER, B2 B, S BT (kK -1)
SEEE IR N s —F 7y £33 2 470 ORRE wE (BEX -2 -8 , B5E ## (&
P_11 K[UREEBHDHARFTIBOT Y IHHICKIFT | O M5, =E A (EREMFEA) , B
FETA F BE (tEEX - BERNFER)
CEREE I ] e e | ORIR B0 (JEXK - BRIR) | Ak -, K
P12 | SREUPBERAROENIHICRETIR | s (k- Tht) | #oE BE Gok - R
: RI%)
QY. Nozawa (Academia Sinica) , R.D.
Villanueva (Phil U) , Munasik (Diponegoro
U) , KA. Roeroe (Sam Ratulangi U) , T.
P.13 Latitudinal variation in growth and Mezaki (BIK) , T.Kawai (Tokyo Kyuei) , J.
B survival of juvenile corals Guest (Newcastle U) , S. Arakaki (Kyushu
U) , G.Suzuki (SNFRI) , J.J.B. Tanangonan
(Kindai U) , P.O. Ang, Jr. (CUHK) , P.
Edmunds (California State U)
Stk [ 4 < = OX#FH B, =M RIB. At Fk, Bl &K=x,
P14+ | DEREBEICHI ST THROMSEE | mif ser Gumk - t) . 224 M, B8
: %iéiﬁﬂﬁgﬁi 7, RH BX BE G
= =t [— 43 i < Sy \ I/':_“T_‘_‘T, lz:t, T/D\E s EE 5F|£ﬂ_ B E}IL
2% A) , Mariam Shidha Afzal (Bilkk - T)
P-16 FREBEFIEICKITREEY Y T0S&KM | Ol K GikKE - #ET) , James Davis
B ~1975-1976 F£& 2018 EDOHE~ Reimer (BRERKZF)
SR A& (((KF) T3-—) , Fik 27 ( (%)
HEREAMTEYY—) , il &z ( (#F) T3
p.17 HBEICRITZEVEE XYV T Stylaraea | —) , FIlU B ( () HERESMMEYY—)
- punctata (Linnaeus, 1758) M%# BEES — (K 31-), R BE () T
J-), ME B ((#) T31-), =] BF
() 3-), #F & (#) TI3-)
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KEFHERO—>ZzRAWERBESBE
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ociety

P-18 DY TEE=4 5 OWR =8, )1 %, L T=F (EEER)
= s [ <, N OFRK FAB ( (R) HRAR) , &5 Z— (f
A A IR )
SHY S (= 4 <, = OFit HF GEEX - 8% , Mt &— XA
P20 | EEDPRAIRI YL IRROEINE | g msr Bk (oA - i) | Bk
T 2 (FBX - B¥)
P21 SERREFEFMOERE®RE LYy | O B, AH BX AR BXF AB =X
DR DIER BR (77 277 fiul)
Coral community structures on shallow EJ)XE\\//a)nlays aﬂ'g;gsvg% eéRﬁ[gfnhS??haeng
p_22 reef flat, reef slope and underwater (Ra.ml;hamhaen Univ) . Makamas
B pinnacles in the Western Gulf of 9 N ;
Thailand Sutthacheep (Ramkhamhaeng Univ.) ,
Thamasak Yeemin (Ramkhamhaeng Univ.)
OWiphawan Aunkhongthong (Ramkhamhaeng
Community structure and species Univ.) , Supphakarn Phoaduang
P-23 diversity of corals on shallow reef flats (Ramkhamhaeng Univ.) , Makamas
in the Western Gulf of Thailand Sutthacheep (Ramkhamhaeng Univ.) ,
Thamasak Yeemin (Ramkhamhaeng Univ.)
. . . (OSiriluck Rongprakhon (Ramkhamhaeng
Diversity of coral associated :
P24 invertebrates on different reef zones HQ:&; ’ E/I;alfgri% ;\Agf{fhuaecah e(eRamkhamhaeng
- and underwater pinnacles in the .y . P .
Western Gulf of Thailand (Ramkhamhaeng Univ.) , Thamasak Yeemin
(Ramkhamhaeng Univ.)
(OLaongdow Jungrak (Ramkhamhaeng
Macrofauna composition of sandy Univ.) , Parichat Niyomthai (Ramkhamhaeng
P-25 beach and soft-bottom of coral reef in Univ.) , Makamas Sutthacheep
the Western Gulf of Thailand (Ramkhamhaeng Univ.) , Thamasak Yeemin
(Ramkhamhaeng Univ.)

P-26* | HRICOHITZ/\F AUy TEIEMELN? | Ot BvF (EEH) , 3R B (BlEX - 8)
= e < gz — 5 OHA =54 (@AMAK - Bt - 2HE) , Bl HE
= 1 N N S ’

P27 | Ehilmpo 3 PRRRRRRERD | (marwmn | B B (B - - B

) e B) ., ARA B (@K - bt - 2HE)
p2g |PLOZRARMBERT/IZA=YATE | Omm wF Gik- B . AN BF Gik- 1)
p_29 REBIGEEEAEOBRAZEICE T2 Y Y THD | OS5I Z GREKK - Bt - BT - 8¥BRA) , B
ya) I ATve=s N sAT GREKK - B - BEER)
Oi%mm’g?( éﬁ%&ék é)iﬁﬁ\i%%) , ZH BF, K
< 4 S e N IRERK - #) , Sung-Yin Yang,

P-30 K%%g%@ﬁm%o)ﬁnj BEFRBELAN Sylvain Agostini GUEX - TH) , 80 8 ,

8 25 MR (/A - Kiht) , B BE& GRTX -
RIS RET) , BN 50T GRERK - 38)
. S, ~ =1 - OFA BEF, Nl E— GRILK - £afl
P-31° | #EUYIERENSEELGNON %), ) 6 EER , B B EER
OSung-Yin Yang ~ (Uni. Tsukuba. Shimoda) ,
Supplement treatment on enhancing Eagtg J?ZUd?Un(iUQ"UFF(y%k%Jé D(as%i)SCI)IRuko
P-32 bleaching resilience - Effects on 4 ga tun. Ry - HEP. 9 e
Acropora coral microbial community Yuyama (Uni. Tsukuba) . Sylvain Agostini
(Uni. Tsukuba. Shimoda) , Hiroyuki Fujimura
(Uni. Ryukyu. Dep. Sci)
OT%H =B (;I\I:E?E ) ,i%‘ﬂ 7 (LEX -
« | BEEE Acropora tenuis DILAEKERE IS ) ,tlJ‘.!'F _;i’ jﬂq = (Eﬂ*ﬁ@ ; 782@?
® X-8), iR BHE GBK - KRUBFH) , X%
%i =5t il (EEX - %)
. C Ya-Yi Huang, Rodrigo Carballo-Bolanos,
P-34 aeﬁgo?gll’igynharml?g of Symbiodiniaceae Chao-Yang Kuo, Shashank Keshavmurthy,
P paryg Chaolun A. Chen
(OSanaz Hazraty-Kari  (Graduate School of
. - Engineering and Science, University of the
P35 | stage on the sumival ancigrowth of | Ryukyus) .- Frederic Sinniger (Tropical

juvenile corals

Biosphere Research Center, University of the
Ryukyus) , Saki Harii (Tropical Biosphere
Research Center, University of the Ryukyus)
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Correlation between pigmentation

JGRS,

ociety

OMariyam Shidha Afzal (University of the
Ryukyus) , Akira Iguchi (Geological Survey of

P-36* | intensity and mortality rates in larvae of | Japan, National Institute of Advanced
Acropora digitifera Industrial Science and Technology) , Takashi
Nakamura (University of the Ryukyus)
. e (OCharernmee Chamchoy (Ramkhamhaeng
Cfo_mparl_lng corr?posm%n l?nd abt:cnfclzlance Univ.) , Wanlaya Klinthong (Ramkhamhaeng

P-37 of Juvenile corals on shallow reef flat, Univ.) , Makamas Sutthacheep
reef slope and underwater pinnacles in (Raml;hamhaeng Univ.) . Thamasak Yeemin
Mu Ko Chumphon, the Gulf of Thailand (Ramkhamhaeng Univ.)

(OMakamas Sutthacheep (Ramkhamhaeng
Univ.) , Sittiporn Pengsakun (Ramkhamhaeng
p_38 Spatial variation of juvenile coral Univ.) , Wanlaya Klinthong (Ramkhamhaeng
B densities in the Gulf of Thailand Univ.) , Charernmee Chamchoy
(Ramkhamhaeng Univ.) , Thamasak Yeemin
(Ramkhamhaeng Univ.)

P-39* WESERDICERIZTYyIIRUAY0E | Of)Il BER FiskKk: - BT) , <FH & (R
TEE ML DR x)

Dy c= NG ) I-‘-"2‘:I\:\>'B< %ﬁ‘— ;“E

pao | MEEMZEGCH smEtrvIsos | R0 ST SL RS GRS (T
AR DREE BER B GHBRKESERE 5 —)

N ~ s — 4 -, ¥ packi i%ﬂ Ty — s AN R GR
p41 | FESEDEBCOTSABETVIROR | spx  mBI) a0 AP (UEBRAEDER
< @t;@)—) , BER BHE (CHERKEBFRIM

\/ J—

p_40% > %% 5% Terpios hoshinota B | OF# K2E (KK - BRET) . WKk F2z GR
HEDE KK - VE4EE - BE)
HYOAREREXDOLAIYTY O=zn B (REW , &H ®8 EEX-

P-43* (Drupella fragum) OFEHEICHT S | BRE) , =K TEX (KBIFEK-RE) , BF
BENRY JO0—FILItEORSE wE E4EM , —F R (EBEX-RE)

| R - 2 7y e Otz BthE Gk - Bt - BT - B¥8R) |
A | % % CrERE
3 M [ — g s KT [— 5I‘I7R/E— ;%7‘14/3,\\ _51\%%
P'45 l*ﬁ%%ﬁ/ﬁﬁz‘!l—%LT%K%E*ELLOL\_C iﬁ{%é%%) , IJ.I)H %5_]5\’ %# % (5*%%',—%I$iﬁ$ﬂ-$
tyy—), BB (I—FILITRN)
] \ e | OBEND |, 8wk 2 (ERE) , O

P-46 FEREBEZERT 2EEY Y JOREBEAE %gsg%iﬁﬁ) , WA = CB&EM |, #Eh &K

Odbeds st (kK - M) |, FH 88 GR

P-47* | Y IBFORBREE BRK - #4ERF) . Radostaw Kajetan Kowalski

(Polish Academy of Sciences)
p.48* Trancriptomic analysis reveals (OPo-Shun Chuang, Mitarai Satoshi (Okinawa
- mechanism of polyp bail-out Institute of Science and Technology)
7 EE (NEMTERESERETEREESEM
s - e | BEEBE , =z B e EERE
pag |PEVYIOERFRMELRNEVERET | gpsmemnm R1) |, 0l 4% (NEMHAERES
HEIEM D 3R %?%E’SFE%}%%%F& H30)_, B =B (@%ﬁ,ﬁ
TERASEHRETRAEESEM R1) , ME B (K
Ae#tTd—) , OBEES — (K&t
=), awEE MkAsitra-)

P_50"* QCM & uCTZzFALY Y ITEEERE | ORE 503, tH EA, tH BZ (EfEX-
D SR ERFAT {tZ&EmT)

(OAshley Bang (Academia Sinica) , Chao-
Yang Kuo (Academia Sinica) , Ming-Jay Ho
Prioritizing coral reef resilience: an (Academia Sinica) , Yen-Chia Chen
P-51* assessment and suggested re-zoning of (Academia Sinica) , Colin Kuo-Chang Wen
Kenting National Park, Taiwan (Tunghai University) , Kah-Leng Cherh
(Tunghai University) , Chaolun Allen Chen
(Academia Sinica)
OArirush Wongnutpranont (Ramkhamhaeng
Univ.) , Wiphawan Aunkhongthong
p_52 Coastal erosion protection by coral (Ramkhamhaeng Univ.) , Bancha Lawang

reefs in the Gulf of Thailand

(Ramkhamhaeng Univ.) , Makamas
Sutthacheep (Ramkhamhaeng Univ.) ,
Thamasak Yeemin (Ramkhamhaeng Univ.)
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Monitoring coral bleaching at Ko Losin,

JERS,,

(OSittiporn Pengsakun (Ramkhamhaeng
Univ.) , Makamas Sutthacheep

P-53 an offshore island of Thailand (Ramkhamhaeng Univ.) , Thamasak Yeemin
(Ramkhamhaeng Univ.)
(OPloypailin Rangseethampanya
(Ramkhamhaeng Univ.) , Sittiporn

P.54 Shading for reducing the impacts of Pengsakun (Ramkhamhaeng Univ.) ,

coral bleaching in the Gulf of Thailand Makamas Sutthacheep (Ramkhamhaeng
Univ.) , Thamasak Yeemin (Ramkhamhaeng
Univ.)
(OThamasak Yeemin (Ramkhamhaeng
Univ.) , Makamas Sutthacheep

Assessing coral communities on (Ramkhamhaeng Univ.) , Sittiporn

P-55 underwater pinnacles as new protected | Pengsakun (Ramkhamhaeng Univ.) , Wanlaya

areas in the Western Gulf of Thailand Klinthong (Ramkhamhaeng Univ.) ,
Char()ernmee Chamchoy (Ramkhamhaeng
Univ.
OFelipe Mattos (Ramkhamhaeng Univ.) ,

P56 Valuation of ecosystem services from Makamas Sutthacheep (Ramkhamhaeng
reef fishes in the Gulf of Thailand Univ.g , Thamasak Yeemin (Ramkhamhaeng

Univ.

(OChao-yang Kuo (Academia Sinica,
Lonely giant on the sand: unexpected %m:gg ' éklwcakghigﬁn}ges(ﬁac\?rﬂerrntlﬁ Sinica,
massive Taiwanese coral, Polycyathus T : urthy.

P-57 ; oy (Academia Sinica, Taiwan) , Ya-Yi Huang
chaishanensis in the Datan algal reef (Academia Sinica. Taiwan) . Sung-Yin Y
demands a conservation focus D : ’ g-rin Yang

(Academia Sinica, Taiwan) , Chaolun Allen
Chen (Academia Sinica, Taiwan)
Wi ¥ (JUNKTE) , B8 X8 EREY T
i HERIAIZTRT) |, Bk KBR (BREY Y JHAIFE
P-58 ERBICBF Y Y IWYLDWOEL &3F | MiFtET) , EAK = (EREY Y IMRIFME
FlCm 7} 7o B ), AR ZE BBRES) , MR I (ERE®
%), N BC GRERZERKRE) , OfK mX
B (WWF ¥ v /L)
) . _ | OfE B (BITX) , BER BF¥ GiK) . &H
P_59 YU IEOBKREFOMREEZEZS WY D | 2R (BIBEXR) - KU = GRX - EHR) , JLE

5L DIERERE

By (E=R) . PN BES GRIK) , £B K&
R, = AF (BOBREMFER)
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JERS,,

BEREIC & 20 Y THMERA Y —F%K/ Poster presentations by Elementary, junior, and

senior high school student

&5 No. | #XFEH Title H#*xE (FE) Authors (Affiliation)
— . - |OZH ML ERek/=79 > I , B K
P- BEREBEERED/\T A E—F & \B2 2 s / ) 2
Schooll | BOBAORERE Y T0HT L T LR KT SR YT
\ OBE BAR (ERak/ 2Ry I , 15 B
P- ATy IBOBIKIMEOHMERER | 7 (EESEMEA , BHAR (ERT Y I
School2 | EIcfEZZDH WERTF (VK /ERT W) | EEl (kK&
BY > I
P- I\RY Y TERDZEEEHN ~& DER i 3% s e
School3 | 3 2:BHMDBEREHE L T~ OfR 165 (PRAFHESFFR)
HE B5h BEIEZER) , Tl BE (ARK
b \ ‘ PRRAFE) | T S8 (IREERRTR) | 7
Ehoold | /\TTE—FOYY Ty U 6% () 2) |, B 63 GRETIVERD) |
;)% 7 (REUNSER) |, A B2 (KRB
N
P- /A UL~ E S U TRERD = A il S B AR TS
N iR B (EasE2EREERET2R) , av)L AE
Schools | BWELDD (BERSE) | BE B (RRUNER) | BE 595
(BENER) | 1BA 2 (BEA/IEE)
e ) B (s
P- SHESTNYS—X N\woy T pie | §EEety o R A R SR o
R A WA £8 (XRXSE+HRSK) | e B8 (2R
School6 | ATWSEEEMNLS ) | S8 HE (WORNEE) | 5H & (B
RIER) | BE BA (RBEEDSES)
Z Bx (hRAENEEEER) , 2@ E (&
b RESER) | M ER (REAAERE LR
Sehool7 | ERBEL S LlLERIS RSARR) | B IIARE (EETSA) | Wit BE
(REVNER) |, B 0@ BRIk | 2l Xk
My (LCA EB/NER) | BH —88 (EFRNEE)
TR BE (TRACNEEEZE) , BE BA (8
P- s | MEamteaty) | ST0 B8 (EAthE) | &
School8 ! B BE GEENER) , PR s () |
MEF BAER (REB/NER) , W e CEE/NEK)
LE BE REaZR) , =B DE (Eahs
P- ERECTATLZRDBHEGDOC | &), BR 5— (AXEESE) , #5E & GREN
School9 | b SR AR SEE (REUNER) | LA B (G
). BER TR (RS
=R EA (FRAZNESZZR) , 58 BE (B
b \ Rk | BE BIE (RRAZAEBRER) |, #
Eehool10 | EOESE BEROBIR B (RhheR) | SiE Mk (SR
1), KE EN (BLNER) | Ak EA (8T
IR | MR K CEEITENER)
P- CEEHE/INAMAZT A=) TOY N =
SChOO” 1 yj‘ﬁ%fﬁ@j& O/ﬂ/$%§(ﬁ/\’fj—) 7\7 )leD7 7.L\
P- EROBHISENEBNE L EAMICT | e 1o
School12 | XEZEDER ORI

By ITHRESFE}R XY —HK/ Poster presentations by Reef Conservation groups

B

No FHREH Title #FE (FiB) Authors (Affiliation)
[ = - . OWEE 85, BN &2, LIl &, HE %R (T3V
P- HEZCRIF2I—ZI)ILxy hEFBLUI oy ; ' —o o
o= N 7—bAlER) ZEE Bt (R1AFr—REEYA
Consel | ¥~ TReZ8 CYTY—ER) | lkzhl (RBRH)
‘ ‘ Ol & #HE EC KEF) , &L & BN
P- BHEFEICKZ Y OBEE Y Y OEOE | BX (KEXAREYY—) , AN £—, LA F—
Conse2 | e - MEANDEE (T3—) , AVl 85, K2 it (EEMZE) | 5
AN T KRBT EX K
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Society

HARY L ISR RKE AT U RY T A

4o I DRE
2019411 8 H (&) 17-19HF

A E KRR A AR 1 <o AgH”

EEWTHLIY L ANIEMFOMNRTHDL E L HIT, ADOBKRE S VEAER -
THEAELIHZFORMETHLH D, o TV aflY, BEOHEREEOLEE) L D
B ZFEE L TV 5.
RKVART AT, 29 Lt IoitEE i< T2 W< OEMNT 5.
TR - T EBROHFZEE 1L, BAEDOY I &% IHEIC & A7 HERBRBE 2L,
DFCEE TGS DTEAH D D,

Ja4sv35 L
1. 2R A CGERIRT) o af: o andg- - g
2. JER W (AbimE RS TV IGERET 2 HEkER B A5

3. JLF #E— (KRN KRS [HoaTchdrtnoraoitE]

4R R OO AN & 5 %o T L 07

T —REFEABERY D OERES
®E  LBERFRAEYE. RRAXFEEEFL 52—
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JERS,,

YOO Y OhE o f it

o AR Al GRETK - HE)
F—U— Rk, W, RER, R, Ve L

YUOIE, By - AV O ABRIRAME TH D, IR EMHINHEME (V—7) 23,
W DE100m IZEMETENSD (K1), R LoV IETIE, HHEIE, oL
FCET LML, FRAIOKE 1-3m O GRHEH) Liooitonsd (K1,2). #EEEOMIC
X, BIROH LHERNKIE 20m E THE S, TORITALEREICA S, fEEE, AMErDLE
TeP <, RIRDOBLEEEE L THREL TV 5.

Yo TR, BB & Y TN E T DR, & & T FTERORISKIEE 10m O (T
=) wRiOoBHE, Y TR Y 7RISR0 o THEN &2 T IRIED 3 DI KBS
5. AARDOY AT EIHERETH S, o TP HRAEI Lo THE LT, BERROY
VIBEAZLORE L (K1), AHEE L UREORICITEER &V, KRR ITHEERTE,
i B EMEBITREN NS RoT28TH D (KM 3). RIELEMECEFEINL LD )
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HHAOND. ZOYUITEOMBAHEA (X 2) IZESWT, 100, BKOFZER YRR
Bl EET Y IR0 -, R O AT A NERYRIYTLL TEEDHIENTED.

o THEE, KEADKED VIERIZR Y, WA B UBEEIZE L 8 THFILAKE, o
ANESTEHIE TH D, MSGEED ANV LIRSS L T S, Ao HiE{E#IC
KIS DN, U ANHLZOEKEBAER CHECH L i i a2 g -7, e
D LEAHREREIT 20-50em/100 £ TH 5. BUEOHEREOTHEISEM I FH LT, A& Tw
LYY ARBHNRNT ERZON, Tt 2 TEMUFEGE 1-2mE T Lz7»Ths.
o T EOMEIX 47“‘/:“6%753‘%?%# B BT on, EOBERICELRE (R XF72 L)
DHEFE L TELND. WL, BRI EIZE- T THETLIZEHHD.

e TR BIR, T OWNEIOHEF EMNBIXIEDNEBKRTHS. MEEMNEIT, SHIEDETL
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O EH R LS L. Y B CHERESMIN UL IS A uE, e I LTI
SAACOWEE EFABNOWNTITL . o I NN EE, B CEER TNEEES. L
L, Y TOMANTITERZENEC S, £72, Vo TTBHEHFEL R A F L RICL > THIk
LT, mEEFICRHLT, fE (K EMEEMERFT 270120, HraoRke-E
LR - B BRESCEEOSER - BILA2 R T ERIZRMOBRBILETHS.
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P L VEDO BT RO UED D ) T E Wb D IE E OSSR AR AER LT
WD, kI, B, RGBT R TSR E STV DA, Y T
eV T ZDOERNICERT 2BHRENTRY 29I 7 o a X A8 (WRAHAERER) OWEN
B AT LRV AEBROEER/EEEE XA TWD. £, EEMEY  TORVER T
BMHE7R =R oeHEIE & 72 LY ITRICAE R T 28k % R AEMICZE LT ER DN E H 2 TV 5.

EHEY L TOERKI, RBBINT UL (TTLA) HHRY, —FIEI Vbt T
A— FVORS THEAZNE S, RN TRWERMZ R TY > Tk & PR DM O HE 4
kT 5. ZOEMEMEY  TOERIIBIARD X 5 IFEmEL AN SRE L IRAERL
TWEMITH Z o 7okk 2 7oA XU MRBRELAH 2508k L TV A (K1), £72, RT3t
WCAERBT DYy alAix, BUFT 5 MEATORKEOZREFD, SEOCNBIZIEI AR
DT A—ER LA ST 572D KBEO BmiZlEnsd. I 612, Yo kO
IR AR T DAL, WEBEZR-TICY a0y a b A IR EBOARER
JECIRBRIEE R ZER ST (X 1), 2o 0EMEROERK (EWIRIRERIEEH) 0L
EAGFRIMEE Z 3 MIC IR 5 2 LI K0 HIER R R A O BE A FEMICE T 5 2 LR T
x5.

o IMED L  B3ART DAV, lAEIRII = L = —= a BB SIcREBSND L H 1T,
Z DORZIFLEDE AANEH DS HIERFIBE O KUEE BN K X 285 5. 2 5 BRER 0% H % LT
BOWEES:, [RBEFHCEELRMTH D, ZOEROBERKREZFIH LG R 4 A L~ —
X, Fe, BUEO NESOWEEARE RS EH LTV D HIEBRIRIEL-C I LIk RIRE O E5H,
VPR & W o - EHER 7 — L OMEE, =/l =—= a2 B%k PHEN OB HELETHOLK S
Big:, KILMEACOHIE - I, BRE VoI Z 54 XU NG E Y TR E A L
DIERTTRZDZENTED (K2). Bxrlk, ZOXA L~ —2 B L TR X 2RO
BRZMAT L, BIAEBLIWMbA Yy I2HWT I E CICHERS oY o THEOFHE %
ToT&7 (K3-5). IFHHEL TWD ABLR SICA G5 X 9 ICHIERER{ESZ
WZPE D MR L7 E D 7 m — S VR BREE A R VA, BHIBHRS R I XD B ORARE R
Bk, WHEHYR O — VIR A b L ALK HEAN BRI K 5B RREOSL1 TR
ENTWD. BEORESCHE R E 1 H TR DB DA N FREE oOm B R
f&72 & OFHEEORELB 70 &, NFAIEIZBED D OTRWEFRIREE 2 Ffo< ) T2 A L
DERBERLER 2 R & e RO A BHIIS AT 2 Z 12k (M6), ZNETHLMNIR-T
W o T2 NIEE(LSSCIA OB R /e 8 AHHIC & > COEE A RV FOEBENRBREEERN O
AN EIFRF S LTV S,
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HodTHHEWVNSH U OIDEIE

of LI !
VRBRHISIA: - Besh
F—U— R ORI, R Y, BIE, S

BUEDHED EFIRERAE TH D ARH 2 %, HEROF T OHBLLZ0RE A
DI RN TORERREIL, BYEDLERREICHIGLEZERIEL TEZL I
HZ D FIVTIEEARKY Y TORFUIE D L 5 LN LN TE DDA D ).
bbb TORT, BLLRVWHEE] & TEDLME) ITEDXIIZEBRLTE
TeDTEA D . RFEERTIE, bAGLER & BUERFT T T OEKEZ W6 2
O OMEEFENT 5.

A FORPITHAERD MU 7 ARPEITHL LB LN TS, LiL,
HAERBPED AL R EZFL0H% D~V LRI, [RREED R & (7T 1
FOEH] LWV AR TIET 20 (B O RWIEE) 2R3 a2 FE
L (B 21X Kilbuchophyllia, Numidiaphyllum, Houchangocyathus), “iL5D453%E LD
NLENT T RIS 2 > TV D, S REFPRIRRERN D, REY v T O3k A&
RoOFPEE S, HEROHE AR IRERT 5 2 1A EE TIT .
L2xb -V DI T 7 VADIEENMES DT 7 LA TRES T b, £ DR
DUWFFRIEIZ T T VA DB Z WS DR IREFEL TV Z &b 2T 1T
L. =T, SV LRKROEMREMERE D TH N Y 7 ARV A RER
LWz &R, AEROY o T E FAERLIEO RS o T L OO RFEH 22 Wi
ERTRHLETH5EALHD. ZOOROENL, NI = L [F C AR
(ZDLB7RWEE) 262000, BEZZUWMLIRWEARFT I IHEED LD
CHFT 2 ORI LT % (Ezaki, 1997,2000). ‘BiZ W35 Kk &
BRZ WL 72 BERIKAG), B EEET 5 Ak OBRIE, WEbEo
e HIERR BRI O b & BT DV HE RO A DO H TR N 5 T/ .

WRIZ, WRED LA LD A A X0 RSS2 (Dendrophylliidae) D7)
ORI T 5. ARy L, AERASY  TIEEMOEAERE L X T,
IR 2 D ERIER £ TORA REREEIZHEIC L TWD. BEATEREIEENR, sk, 7
IR, BEARREZETHD. Y afTiL, & IR FEtE (Bh
FFRE) Z38E L7 <, BIISOREREE 28 & DAY 2R 58 A 2 1T W ERREME S o
TAEL L Ete. £, HFICKDBERIERE O TWRBZRHAIM] (b5
PE) & BRI (BL5MWE) OBREFLDIZHE L TS, HFT
T A LIELHOTIERLS, THEFEOERT 7 MREELISN DR T 4 £ 1 IRIREE
DY) | FFEEICE > TRE TS, Lavh THIFEEO T XA
RAMITEALZ LTV (T - 7L, 2016) . B 21%, BHRTEREDERMEY - I Th
% Dendrophyllia arbuscula, D. ijimai, Tubastraea micrantha <°HLIRIERETH 5D T,
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coccinea DG, WL 2 D FAIREEEAZ RS 4 £ 1 kEEE (HIREEE) DI T
AT, HEFEEOREFMITREERORE M ESimE 3. £, HIFERFORH]
PEIMEE WA, T2 b TOHIFFEIR TR Y Lo TS, HERDNE CEIE A
B2 N ) O H LRHR IR EAES T D Z L2725, [A UHZEOHAIMEIC LS
TRNH Y, BRROBIR & B2 DA D O, ABRRFORESMICEILSL, H
FEOME, HIEOHR, ORISR EDNRTA—F—5bTNIEESETNDH T
HTHD (Ohnoetal,2015). 7=, P/ VPV TIRBEOBENEY L I THD
Dendrophyllia boschmai D56, HEFITEEANORER (M) (ZALE T D 2 oMl
BEEED EH N 1D MO HIZAETL D, ik 250 58Iy 2
K OMIFEEEDIT B HFET S, WIPFNoOHETY, T OEFTIIEIRN O L4
PEARMEIZER S HHl STV D, 2O X D ITHEERFORAE Lot (Eb bR
PEE) 1%, BRVEDIREIC - EOHIIE 52 TWDA, BREOEWIZHEIL L-FRE
DEERME (BEDLSMHE) OFICHR> TS,

o EHOFIITAE RO 2 2B bR e I TV D, T I Tk E
D “BALw—27 EMEINDFULTHD. —HT, hraEgoficix, oA
DY TTHLLDDOEDLLRWVWIMEORFEIN TS, ZN6EDLRWEE (R
FRNENOIL, RBEEOTE AR, FEARES], HEEOBRME, ZAAHPRE, ik &)
BHDHZLET, BUaNENOERBEICED L IS L TEZONE W) HAEERO
JERNELY B AHAZ TS HZ EITHELW.

ST HER A - FrER
IFTHS| I UT [ AIVReR| b | FRY | BR[| AL U -BE
) —p— ST
?Cothoniida msy >3
.'. ,: Zoanthiniaria
.l‘llll‘l AR Rl R R R BRI R ERRRRRERRRRRR IR RRRRRRRRERRRE,|
EEEL (I : BRI > 3
[ [—

?Tabulaconida

Actiniaria (B 7 X EXEH)
'I-........‘....-...h.-..i...-.‘.....l-....-...---lll

ﬁﬁﬂrj(mﬁfyﬁyjﬁ)
S4B 25184

LH¥E (—50) O%#EI% (Ezaki and Kato, 2014 — ek Z5)
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MV FEERIZ IR D ey OBMIREIT D 7 ) THROPFUCHEAL LTI L Db 0 TH S.
HIREIED TR OAIKE R s R D, BUEOEREY TR CERELEL TS
LW, ZDO%iE L7 e R 3 2 L i A I K e 2 fE > 7= L L,
IS OWNE R DB OV TUIREE SN TE 6T, S OB OV T
%< OMBEINTND.

MEED BT v VEROWRDY 5 BRUH L I_: Tﬁcﬁﬁgggﬁsﬁ—
& RINBY 13 MR EN ) D fec b AR 8 Trezone {LE # wmian
2 oM TH Y, FREREMO, T4+ § o o
7T RS (1.2~6.35 (BAERT) ExT 47 " ” z 2
FH2 (635542 (EER) 2V < opofl ’gsi, g ““““ YL,
ARBENRE SN TODM ). BlxE, 5 . N -
5.75 (EAERMCHBE L5 4 7 H T4 10— : L. R —
BIRE R R VHIgHEA TH Y, D% Tonian ‘Cryogenian‘ Ediacaran |Camb.
< DRI BT D & S5, A ( sem )é s

) 1, B R OBET) L (L, R0
B SN L BRI i ) 11 s C 1 SO B 5 2

EROKMBENHE LI THLH 5. BRI,

U TAF =T RO AE—F T ok (7.2~6.7 (BERT L~V 2 7 Lokl (6.4~6.35 {(EEERT)
TR DR EZ KIS - RERBHETH D, 2D X ) RREOESNEZ 5 L, Hilkicix
EMNTHELT 2 L0 DAEROGEHIZEE L 72139772528, Bk oFesk» 613 [RS8
WALDBIC o772 LRAD. Z2T, ZORBERE L AWt oR REUR A HHT 5 72
WIZ, Kano et al. (2011) [T AEREHRE 2 O R 2 70V rEfS & & IR BIGER DB O 2L 21 LT
EWVVO R AETRE Lz, REREUE AR LA 5 & KEORBHEISUEEICHS S, BED
IRBE(L O TR L7 K RIS RGP RE T 5. 2 OHEEM B2 AR
MREAZERTHEDIEE Can=—2 o2 W0 IEZTHD. N FLEM 2R EIY)
2725 72(K 2). RN EZD &, WEROTTE 72 - AT E R 72> 7= L Eb
nNz. 8 EERINLEHT A IEMBIA (K1) (FEHERon LR LI-bont
LAL7Zguo.
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EMTHERN(TKRERL,
BEEMC L D ITRILF—E
(IEBESEA DI )

X2, 2EREHH O WEE T DM E)
vtk > >V 4 (Kano et
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BRIMERIRSE LD S0N? ZTORME LT
DPEMIBIIOFC Md—2 k5 VT DI FA APz =
s rtey fEICEmUTz. KT 5. U Tom FRED
LRI (M3) THY, PHEICAHAIZRZEBMEG 2 H 5, Maloof etal. (2010)i3 /K & it 4
FroUgfEh M O AIKEEH T D SRR L7-. Trezone O A IKERI X EMED XL 5720

TIROEREEEF =720, < BN AFHOFRIZ BT (concave-up) DFEIRE /RT .

JFAEBW DI TREARAL L7 & O DRI ORI T o LB A5 L, ThITEATY
WEBTDIODOREL, EEIIZH D
FOOHEELELE L5 5. EAK ) SR g
ELTORBBELHLADE S LE [ LRy NNy
(22, 71y TRIDIMGIIARER Tl 4
72N, Trezone DAbA TR OWERENY)
LITE D TE D IR ZF-D23, concave-
up DI & R IRE A% 550 % ;
TET, LROEMFAI LIZ0n b L i T e — ’
o RISKICI S TH, BB mgjﬁmme@@ma@ﬁ$ mgﬂ@%@
5. BELL, ZOZMBEMITEED Yy, o k) aiiEEREo s NS,
SRz L, (KD T~k L7z &

Ezxbhb.

Trezone DALANZ D KL 5 Z2EMW THILE, HERL RS OKEFOZMREMIC /5. K
[CHN DA EIIL 5.45 (EFATO Cloudina JH720T (K1), 1EFELOXY v T NdH5.
BE 5 <, Trezone DILAITEZ DO~V 7 o 2EKEGE CHEBIHEIR LTZDEAH . ZHICX
O TEMMELTEDHE L X1 EFEBENTLE ST

ik © Brain et al. 2012, African Journal of Science 108, no. # 658; Kano et al. 2011, IslandArc 20,
280-293; Li et al. 1998, Science 279, 879—882; Love et al. 2009, Nature 457,718-721; Maloof et al.
2010, Nature Geoscience 3, 653—659.
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TF—~NtviarBE / Theme Session
T—~Ntwv>3Y / Theme session
I7 44— RR—ZDY Y MK ~ SEERLEEEREY Y av:
Field-based coral reef research: Prof. Tatsuo Takahashi Memorial
Sessiony

AVE—F— B Gl GUNKZAER HEERGARSER) | BENE iy By
), EEERE ORIRKE SEMs R 25T

Conveners : Kan, H. (Kyushu Univ.), Fujita, K. (Univ. Ryukyus), Satoh, T. (Univ.
Ryukyus)

AR :11 8118 (H) 9:00-12:00
2% 1 JOYV T« ZICARZEMER 2 & SAER—)L

BE . Aty yayvidty JERREZAES N CE RSB EREENBEERL, TV IMHIC
BIFZ274—ILRAROBHELGZZEY Y aVICUIEWEEZZTWEY, J0—ILRD—0%
Bl Uy JEMRICOWT, #EZE - B - £9%F - (tF - HIEF - EFHZF - HRFR
E, HODZEHMODAREZNRE ULBFMARCLE 1 —RERZEEVET. £, WESEERN
FTENFOER > TERRENICET N "TEOER, 28R, Y IEMRLICEITZ 7«
— L RERABRNRIE UV RENCOWTHBRI DI ENTENEEEZITVWET

Topics : In this session, we would like to express our respect to the late Professor
Tatsuo Takahashi, who has been a leader in coral reef field research, and hope to
convey the appeal of field research on coral reefs. Case studies/reviews of field-based
coral reef researches are welcome 1o present in this session from all disciplines
ranging from geomorphology, geology, biology, chemistry, geography, archaeology
and social sciences. We also hope to discuss the role of collaborative field research in
the history of coral reef studies with recalling the “Summer School” run spontaneously
led by the late Professor Tatsuo Takahashi.
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HHEEE / Presentation abstract

O-1
YU ERICEEFRSN-AAER _BRIERED
EAKRFEFEADRNEDEEE

offei% W12, |LRE B 23, GHER RAR T, R M, R R ORER i
Brp OKER Y, NI #E1, Samuel E. Kahng?, B4 BE—3, JAWH SCA S, (L @5k 7
bR - B, CERSY L IERSEERT, UMK - B, ‘Hawaii Pacific University,
CHRAE R AREKIGRE, ¢ R AEMNESERET, T ESLER B SRR
F—U— R F oAk, IRERAAL, ZERRE, bR
PEZE LA LARE O K H O N 2 LR 00 Rt bk 38 O NI T BRIR B (b oD = B 72 2]
LLTEALNTEY, WERBIIZORROBINLTHS. LinL, KRR EME
(BT D IR bR SR DO AR LSO B 7 & O IERE/ R F BN L, RSO RIZ X
D, ZFORFAMPMEIH STV, BE)s BIRTHROMERIE A BT 2 &1 o
AOEMITIE, WEBEFRNIIEZ 2 RAEOREZE PRI N TN D, AR
FKTIX, BARWELE, B, ~NTA 7R EORRACERFEICB W TS Lz
et TEORBRMARLLZ HWT, WBENSGBEE TOANAER LR ED
ME~OWINEZ RS DR EITo 7. T ORER, LEERO Y DB O IRFHE
[FAZAREEIS, @EEEF ORI LR (X7 2R RO bz, =
O DRFFRIGARLLOFER B BAR S O AT AL KRR~ ORI RS, STk %E
TROOLNTWD KRR, A > R, B KR EOfM oD b 0 & Tk
bREVEZ R LZ. £, ZORIFBRMKLOREAERMIL, EHFEARATr—LOKR
EREWEHESTEY, ABER ERGIRSE DAL K FEB A~ DRI E > A —
SRR OLEE 2 EOFELR 2T TWHIH LB, T DHEENFROK

KPR FRIRE O RS D ICKRE B a5 2 D veEtE 2 s L7z,

31



JERS,,

0-2
BT ERERICE (R 7 O 7THORELTLEMBKRRILEDOE KR

off b BRAHY, JRE A, BRSO BESE D RS2 JIE S S, SR IE
4
VREK « BEEER, 2EIR - MEEES T, G HRK - KEUBVERF, 4R - MU S
X —U— R Yo I, SEET, Suess AL, HEKIERE(L

NG RCTE B LR FEHEH OV, 2B CHIERIER (LS EIT L TV D Z &
IZIPCC LAR— R R ETHIHEINTWER, EURA v h TV 6 2ERI 2 IR E
EDIEE > T2 DMV TEAREIC STV, RFT O TIE, Aokl Lok

DEIFEA R M, EBITRERBA T < Iz K-> TEENRH 203, BIEDOIRRE
IR OGS CRIFFIIEE EFNRO D Z EA/RIN TS (Neukometal.,
2019. Z WAL, YrTFERE AWML AL TN DR, KOFEH )
HEILSNTWNDE T —ZENIFI RIS, 7\ ICREEDN 100FE A B2 b0 L7025 &,
ZOBITFY L TWD., 22T, RFETEZ VB - LY U BHREBIOA VR
XTT -V ViR VRIS Y o TR A AW T, RSl ER 220 4, 70
EMOREE T E T T2, B ARENT A HALO &R e CRILL, ZTh oo
MIARFEHZ DUV T Sr/Ca b, EEFR - [REBEFNAKRLLD ST 21T 72, T OREE, WO
B ARG D, ITEICHT TORBIERA RSN, 7 Jerotea
SEERBIE 1960 ERTL D AEROIBE EF L FEMT 5 X0 RAMEmA R SN, *
T2 7 DOFLERD S, 1970 FARED S 1BC Suess IR HIAF RO HNDH L 917 - T
Wiz, IO Z END, HET UTIRIZEB W TIE 1970 FARRTE D D N AR %
{LIRFE DB L DIRBE S EIT L TR Y, ZOMEAIZEEREBEDO L O L I1FIE KT
DT EDIRBEENT.

Reference
Neukom et al., No evidence for globally coherent warm and cold periods over the
preindustrial Common Era. Nature, 571, 550-554, 2019
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YNIILDY T EERBEB/NURIZRRERINT
AN&FEIZLDHZEEEIET (Anoxic) IRIEMEE

ot (&1 123, FAR AL, @fE s, WR fmak!, AR ZE4 ILEP RS
VEURUK - #h2%, 2B, W)W MEEBORME, 4 i, ° [ENLERERAT - AR RE R X —
XF—U— R UoOVERAE, Vo TR, Wi A, AN&I5Y:, 5RIESC(Anoxic)ERER

FARTLED Y 2S)VERIEIS, HIERIERE(LIC X 29 A O R 8 - KEO AT 2 B E
ThoD. —HANAHEME EUE D RUEAEIGHEK - IV O & W o fo v — T L7 fi8E
b, BOARRLELTOHMEZHER TS, L DORRICHLER, ¥ THE~D N AR5
DEA I 7 ETav AR, 2009 4 3 HIZAH 5000 A )L 757 FERIEEH 7
FUHTFVEDT I—T, B Lo TOR—U LV TRHERITo -, B
&z~ TEH (fg01; 2K 78cm) 1T AEKE T, A kO MR ERI e & BIRE 7 52
Ry RSFRO b VZ. FimN O ESJEE, AW X U4 DNA Ofi - fi#tT R 5
SHEHISND, 740 W77 VBT V=Bl 2 EHifmim e L 2 e+ 5.

A 14C FARNE THRE L7, 1940 FERICAEE D 197220.7 005 1991 4RI —
FEATIEBRN R S, DB EFORE LT 2009 4 CRAMMPHEBEICRAT DL L )T -o 7.
B3 R (Concentrated black bands; CBB) OZEHi ¥ A I v 71X, RIRIEE# O H BALS"0 %
& L7- 7580 age model 1IZL D 11-3 APERO HT 5 Z) &M L7z,

CBB H DR EE CIXREEH B A IX BT A THED B Yt X, sERlCIT A6 D FIK G-
B R LD s 77— a UMBIE SV, ICP-MS 12 L %W v T4 O B4 8 It HE 5y
Hront, CBB HIZ Fe>> Zn> Ni> Cu> Cr> Mn> Pb % iR ENEICHH L, #i2 Fe AEHL T
73> 7= (CBB ERALEY) 127.1 mg/L). Z OfE RN HEkOERLIETTIRIE L CBB O/ 75—
3 v EORRMEEZE, THERGET 570 ARIyNMER (B6, B, KRB0 3 ARy

R) 12T Fe-XANES (Fe-X MR EHE) AN M X Do ZiTo 7. EDORER, B
BETITEAI E N1 T A4 b (Fe(l) & DOERK, BBAHBITIAGHE 72U A KT A b
(Fe(Ill)) & DERMTHI SN D AT MBI BI, HifbEEDFIEILTRIEIC(Anoxic) B K & 71k
e L7z,

—J5 UV B T CTCBBIZIh - THRWEDE N RBEN, Z2EBEOFEMIRA %R L7-.CBB
DAKESC I a7 FERCILABE LY 5% BV, & HITHEEN S CBB IR RAIC I Mk
DIRADFED B, RERIIICIREER D CBB 4 70k} C SSU rRNA BIa Tt 2 £ L, =¥
IR —3 3 kR DNA BlA & BrE U CREERMT 21T o T2 & 25, RIEH D 15em IO Hhiife
BT & 8 DK MEMIE (Clostrida, Desulfatiglans ) OBAn1-Wr i S S 4u7z.

FZR(11-3 H) IZIRAT D BA A RiL, Vo ro ANAINT % 1991 LA, ROUFEDOHEK
RBEFEMMN S T 7 — 2 INE R LRSI 7 L — A9-10 A)Z A S, WE CEs LY
VIR ETOMBRTERE, AKALOMIBER T CH{EERZIEE ST D 2 &, i
Z (410 ) ICREACTC—E Uty hainbd Z Lick v, flkicEREnZEEZ NS,
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WEHENY U TEHRD Ba/Ca tHIZ5 % 8E

ollllfF B+ 12, KB I3, FEFII kL4, JEE WS
VUK - BRER, CEREY L IHERSAARSERT, CAtHEE o - B, CERERKC - BVERF, CAbdgEiE K - BeEE
F—TU— K Yo aEK, Ba/Ca, fEV =, 6, AKXk

YEREY o TERR T O T L/ T M (Ba/Ca b)) 1FHEAKTT O T LB
ZRC L CAF L, REHOMNBFEE L L CBEARCREEEDE ORNBREZIEZ 5
DIZAHWHITWS., LivL, &Y TORSAIKIEREICE ST, KEY > IF
OO/ 7 AOSSEARE N AT D Z LRSS TEY, Ba/Ca tbd HEREIR
L LTORMELZ®mDDHITIL, FRARFETTOXFY VT L —2a URRETHD.
AL TIIIED S &K D Ba/Ca b &2 28 2 CHIE L7-HMEY > 2D FE# D Ba/Ca bk
ZOATL, KR E > TN U AOGELREN ED X HICET D DO0EFHT-.

Acropora tenius DA 1000 fE{KZ 50 PEFDI2400F, BEIR « ZHE 5 3 BT
7F R Hym248 ZHW TV vy —LOHICHEES Y. Z0%, 1 7 HFTETO
BRI Durusdingum Jg& o4 R % s X 7- . 48 PR DJRYLtE, 2 SOMIRESMT (1
0. 067~0.084 pmol/m™ 2« s, M54t 0.010~0.033 pmol/m 2+ s)IZFT, Ba
JREEZ 0, 0.1, 0.5, 1, 5 umol/L @ 5 BPEIZHEE L7 NLifpKkZE & HWT, HEH
T% 2 AMEGE L. |RIX 25 CT—EIZRh o7z, BE%R, @HKE v ¥ — IR
MU CTHIREZ BRE LD b, BRMEOFKED 120 g 12725 X 9 ITHREE 2 1F
L, BERRT T A —%Z8 L= ICP Ry emhritE (ICP-0ES ; icap6200)
ZRWTC, BHDBa, Ca DREZZNENHELL. F/o, FFRMETTCHE LY
v AN SR E 7 BEMEE (SEM; Phenom G2 Pure) Z VN THGHIE 1S A
L.

HET > B & KD Ba/Ca FEIZBISRE, BEGME TN s O EFER (RP0. 98)
R LT, Yo 2EH S KD Ba ORISR T 114, BFSMET 2.03 & 72
D, BEN/NSWSEET T Ba OF > TEEA~ORVIALNBKEL 725D 2 & Rbo
o7z, SEM TOBEOFEE, Ba ZRMLIZEEROKE SIT/hEL 528, ¥FZ0D
JEHDINE K 72 D70 EOWAIEE DO BN A BT, ETMMOBE B RD, K
EMEDD Ba IRENEWVIZE, BAEHEESMETHICR D, AIRKIEED /NS W AR R
Iz, LEORERNG, KNG T EH~D Ba ~DHLY AT ST E
IAIRILEDEENC L > TEIL, Ba BEDE L ®WEREE TITEY AL IH] S
AUD AIREMEN /R S 117
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WEBROLEZANICE SBFREORAFRRIIGH

o WEl ', AR BN AR EE A B2 KM R Al B
ARIE FL 4, KRS SO, BT w2, YR MRS, IR BT, SO FENS
VHCALK - [EE, 2BREERK - B, SBRBRA - BVERF, CBRERK - BEELT, 4K - B,
CvL— U T REER, TSR, SR - BT
F—U— R R, B, R, TR, BRI, MRS

BEEYEARIL, Vo TR B W TR SRR ~8E m B4R L, K2
TV I (CaCOs) DEAEIET 5. WEHENROLFHEE 2 AW T R ER BT
X, BV THEFOLITITOITE 2R, Yo I KD i EEREE] & R
HINZE D D70 <, BREEFEEE & L COE BRI ZRFHMAE 78 -CHE BR 5 O R HIRE R A FEAT
R4 CThd. 2L, 1) ERGFT~OT 7B ANES TR &, 2) REHREN
NS, IR E SRR D FREEFRNT ISR By TlanZ b, 3) W TR X 5 iR
MRS ERSINTEXIZ L, BREICLD. &2 TARIFIETIL, BREkIIEDOEE O H
wCEo R, AOKE, HhiRIR) D/KTR 40m LUk A B ERHL L 72 BLA OF BT 2 VT,
W IREERBE O RN 2 S5k U 7o, BB OB R EHT Astrosclera willeyana 35
& WM Acanthochaetetes wellsi O 2 &, 51 39 EIKTH 5. X BT DFER, A. willeyana
DEKNIT 7 T A N, A wellsi D'BRILE Mg IV A FTHY, EBAMSEEIL
WL TEBRENIAETRFRENREWZ E 2R L. £7, BREREHZFE T
T DEMLIT DT, BRFR IR 3R DL€ [RINARAEER, T & e 3 EL (Sr/Ca, Mg/Ca, Ba/Ca,
Pb/Ca, U/Ca tb) Z43#T LIZHER, [A—fEEAE LOMEENNICR W THERZET R
<, BIGITBW TN TR SND T 7T A k- hvd A s OHEGmE &
—H L7z, ZThbORRIE, WERO TR SEEERREE 7 v % 2 & LCTH M
EWT & BT, RIS, RESOREF RIS OV TER R T IS - 72081 & Fi L,
ol & R PERINARIC X D FERIREZ B &I LT, SO % 200 4 O &
MR RANT — 2 A LT, i TIE, LR DR RN 0 D HEE S D, Bk
H e D R WIEFERRE AN OV Tikam L 72 V.
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EREBELBEVYOHAZEZAV-REEHE MIS3 OERENDIET

ol ARR Y, JEE M2, feek Sz 3, Atk JEREAY, Uil B S
VBRI SRERVERTAERT, ALK - BE, @R, CHOK - KSHEERE, CJuk - B
FoU— R R, ERE, AR, v A, SR

HEKIEBLIZEY, BREZIZ LD & LI KRUOBFIRKEDORAERME NG EDH Z &
DEER SN TWD. RO B R E TS 2 72012850 B RO F A R0 HE E O ek
MEETHLN, BRALEITTTE HE (MY, H3GERE) IXRERIAGE CRR
MIRERTH 5. Bl - BEE O A R~ KPEIC T 2 KRB —KEHO Yy a b A
I, Bl A UREN RIS HIm A L, mWRERIAMRE O HERBEfRE L L
THEASRTWS. £, BEEZRBR LY v 3 0 A 1T OALFEARL « R ARiE o 28
e U E OB E CERAHE T TE 5. BEHBERBICITER 2 KL ES O
BT, 10 JTAERTLAREO Bt TREB 3 0 L, MEERRERINIR AT — 3
(MIS3) @95 5B 4 FHERTE TOV > THEMEA KA ECHERTE 5. BEE LI,
BEHREND MIS3 OAIKAIZE ENDIbA Y v a WA Bkl e, iD= DBHA T v
A OEGAEI BRI L, EORROBIR] & S OE A R AT,

(F1) BAEB LI MbARBHIEA TN T L, e mEmesE ClRERO AR L OE %
FHU U 7=, AbaslEhE X RRIETR L OVERAE B 2 O TRt TER O R 2
TOBWVMERREETH D 2 L 2R Uiz, d&ikBlomes# - RELERMAL (880,
813C) ZLEFRNMMILEEOITE, METREEIL—F—7 7L —2a VSRS
7T A EESHTE B L OFER S 7T A~ i iEE o L.

(RER L EE) MIS3 OAIKEN LB LA REIOFEMRIT, FgENSER L
N T O BOTh24U RSN T, 5 5 5 TERTEHER L2, (baadeh
AR DN D7  GROBAEE D LS REFES Tz, MIS3 fbaiEio
8180 L REMIEIX & ICHMRFERMERZRL, §'%0 OFEMEITEAD Y ¥ =
Ak E L TR 1% R EVWEE 220, SEEOHEKOBERFN IR E BET D L 2YEF
DOIFEPKIEITR 3 BT AL b5,

BUAEDOY vy aHA Okd 8§80 & REMRIEITE HITKEEBWVHEBEREL, U ¥
L/HV T Lk (Ba/Ca bh) 13E &I — 27 2R L=, B Ba/Ca tho v’ — 7 %
FREAMIR O B2 T & 880 oz, EREOEROBHAGGHE KT 5
ZEemn, BEREOY Y aTA b ERATEL TWD Z ERHLMNIR o7 MIS3 1k
FHEHG [FBEIZ Ba/Ca D B — 7 RNEICHEBRIROBE T & bICHE L, BiAESs yah
A DR 7TV EHEP LA N R STz, BE L MIS3 ORE Y 7% ik
L&, BENBIEOKY S THY, 8~10 HIZMAT5~7 AICbRAEL WD, BIfE
L0 HIEHKIETI EIZEERETH o725 5 5 TAERNTE, BEROETTIMICEES
D RKPEERIECR B OIR D BN OEWAEL TV RTINS,
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WMEYMOAT RNV -AXETESR IS TABEEDMIERIEDE T

ofly B, FEHTNIEZ 2, AT, BRILHEL 4, =R 4
Lauren T. Toth 5, Richard B. Aronson ¢, & {3
VIUINER - BethEketas, 2Bk - B, STUMK - WlE 7 v o7 4 7, A HEK « REMEEN,
5 U.S. Geological Survey, ° Florida Tech
X—U— N gE, R T, AiLHR, “UCAERNE, BiERYIE

MR, o TR R WVHURIZE R S L DR OHE TH D, MK
EAEMOER - FEINDY, TI ALY 230 R POWMEZERTIEEREYEL
Xx 5% ThD. Vo T ORBORRRICEE T 5 2 E TORITHZEIE, FIChEsE
DOEFE LIRS 27 2 O CTHERBE DO SORR ICE RN Y TonT&E . Lal,
MR I ZARER S D REFEHEREY) TR S V2R RIS BE LTI, 2 oMiERET =
T RCET DR AN D IRVIRI TH S AR, Vo THEIE R E L IS
HWEERF OB ZAGNNCTHZ 2 HNE L.
AT TIE, BB AKEDHE, A — EOmEf &L A —7 B —F o 2 #ilkic
BUWTEREUZ ) Lo REREHERE Y = 7 (e RIBAIGREE 42 m) Z AWz, = 7HH
S ORE IR THE L GUWIIREOHREY THY, VaruXa A NE

(Thalassia hemprichii) <°7 X ¥ 7Y% (Halodule uninervis) 7% & OWFEFANHBLE L 72
GiiChb. £, BAOWRIE RICZBOEAFFLE (Amphisorus hemprichii,
Calcarina calcarinoides 72 F) DER L TWA Z L #BIHFREICLI VR L. a7
REHI Sem IV TV 7Y T ELT, SN KRR CRIATHISEECE I sE I
LD OBIEE L X BRETIC X DM T &2 T o 72, £ 7o FULR PR KIET I
ATz T, o FEEea LI b Az ke LT BCHERIEZITY, EBEFERET L
ZER LT, 61T, b o ARG fLREREMIT 21TV, BIAEG LR OERES
fi & D L) HUFEA O HKIERE T AT o 7. BSOS R, WS RFR
RO R WEMBEN O D Z ENghroTlz. HRBPEDORER, HmH CHREFERIX
K& < B0, KHIROHERE B AR T A — B 12358 6.7 k cal yr BP,  —7 E—
FH23 K 4.1 kcal yr BP Th o7z, AFLBEBEEMATORE, 2 (Baculogypsina
sphaerulata) DIREZATDOZEAL LV, A — ~NEE 6.7 ka |23V THEXTROHE K HEMR L
LD 28mEN 72 Z EAVRBE N, ZOBOMEEITLEV KRGS 72D &
A BT D C. defrancii <° C. hispida 72 & OFERESE L CHELL . —FHA—7
E—F T, IR 1.0 m IR TIEA LA O HBUAEE S 72 s > o DI %F
L, LTI C calcarinoides D3RI LT, C. calcarinoides 133\
BB WTEEMICHBLT 2 Z LR LN TS, 1 —7 E—F i
3.9ka NOBUTED & 9 i B SR S AV TR > 5. BLEDRE R &g By
1%, AR K EDS 2208 LR D oW B IR RIS R S 41, BLHIPEHERE) A4 3578 L
B EFICERE L Z E RSk,
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FHUORBEKRY I AERBRED a2 L—a Yy

o KEF B, T HBAE?2 JAA E G, (Tl 77
VESIBEAAE, 2 BREROC - BEEE, 3 ORBRTIR - PRl
F—U—F: FHAPRE, RO, VRML, EEEET LV, *Hr 38

Y TROBERA O TIIZRERBERIEREZ 2 L, ZRERERICEREL TV,
WY T THIFEOHAIM: ] (Sentoku and Ezaki, 2012) (Zft-> THZEL, BHARZ K
FESHETW, HIFER CRER & HEFER DO Z23/4) CHEFOHRE WoTzRT
A—HDEWVNZ LY, fx REEHEREEE 2T 5. ENED Dendrophyllia cribrosa 1335
HNBELTRBY, EMARENMREARZRT N, WENOERESNCER T 25 & AEARD
O ARICEE T D ENRIZEZ £ LT\ 5. g WE O TIx, EiR3 50
SMENZ 22> THEE L TWD . A2 ClE, WENOEEROJE#DS, REoFREIz &
DXL TWDNEMT LT,

AW TIE, £7, YFEHEO~A 717+ — B A X CT Bz L, HEHNEm
TREAENED I DI L TWDBIZ Lc. IRWT, HEFHERL, M2FAm, HEEM
@& VWS T ER O AN LEROREREZFE L, HAED 3D T VEEKRT DY 7
k7 =7 [Coral Simulator] (CKEF1E7>,2015) ZHWT, (KEAOKEBEREDO T I 2 L —
varvkEiTol., YIalb—valilbloo T, HENEHTOMEEKD oA,
BXORE# O 22 S, b OERMEIOTZRELIEh O kR T 5 2 %
EREEZMM L. 2L T, BHOLOAEEBFEHEHRIZONWTELELL.

Iz b—ra rOfER, BAENEEETICKRE LGS, HEFHERSCHIE M,
HEERR 2L LR E W D BIHED FCIE, (RENIRE FMAE 2L S5 LN TE
RN ol UL, R EZE S5 &, HEOREIZ L > TREIO R E
FAEFRRNENSED Z ENAIREE 22 0, B AN OM ORI O EY) &
DWEREE o HRREN S Z ENTE D, Rl LW, (RO EFm &
EIR DR T DA Z 723720, o m & ERO R FAT TRV, Z D7
D, fFORAMMENC L > THESNDEH SN ELT S, EENET 2 &, (Ko
i & AEAR DO RIGTRANZIT AT 220, il &R & O TSN D.

L1k, XY AR OMOBEARIEIZOWT S, FEANOEEOZEFNFEAIEIC S
2B EFMML T TETHD.
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0-9
B OMR ) TEROMMEREE

ofE IR, WA A2, ER OMaR!, RE B3 (HE JoiE!
'JAMSTEC - @& 7 i, 25k « 2VEWE, <V - U—7 « Dy Ry
X —U— R &Y 2, RGN, B, BRRE TR

TEREY  TITRERIE I V> 7 A TR SN DB EHTH. &1L 0D & LB
TRREIE TRERR STV DR 0BG, BHIXT 7 214 MEROELSIET
B DERIR O FEAREE (FLE « AR L, JEDED - ARHEIRARR) OfEAE e » T
BEND EEZHBNTWD (e.g., Ogilvie, 1896; Bryan and Hill, 1941) . R0 7% (%
BE) OISR E -T2 1E00 O, EHEND ~HEOHAR Y 7 OB, HifEREE
RS AOVIRIBIENBIER SN TRY, INALITEAEEORIBREKEEZEZ 5N TND
(Gilis et al., 2015). ABFETIX, E& 10 HREORME E BT X BRE LR Y 7
B, EOLXDEEN ORI TWDDONRIET D720, /-~ 78 A—F|
IV — B — TR B 21T o 7.

W (Aeropora sp.) DEAEIZHAIE (Hym-248) ZIRIL THEAR U 7 ~EREIH,
10 HEEE L. B L7HER ) T OARH 2 IREHEEBT N U ATREL, B8
D= TeHEE L REIRICOWT, v~ 7 a7+ —H A XHCT (XCT) 1Tk 5815
HiTo7-. BRA A E—LEBEEANCE S X L IEBROZENEN)GEEY R 21E
L, ZEAEFBSEE (TEM) CTHR ORI & RIS V2 7 b OfE s i % 8l
217,

XCT 12 L% =BG, FiIE 6 BIRFROE 7 X 0672 5 MK 2T A
FEEMAFOFKEEEZAL TNDZ 2R L. v 7% EEMOREITIE, B
10 um BB O MY FET D, TEM BIZTlE, v 72 I2bikiER (E#+ nm, E&
K 1lum, cBfRE) BBERRICTER > TOARFABIE SN, 2 b ORI IEA
D —H Th DA O RS & —8T 5. —F, ERZHEKT 2773541 F
FEAITRIER 255 nm TH Y, KEROEWITRINT 5 @IREE N Bl ST,
FEERITEICHEL TR, BREIOZERBIZIER. 77 3T A MEREO e filld, B
PR T TICIRIE T E AL LTV 5. SIEREE & o~V RS X7 7 24 b
cHinBIR LE—TMIHi> TnD EHRSNTEHY (Gilisetal., 2015), A OHGH
HRE OFE S AL ORI L HERIT 5. Ko T, EMR T, AR E R > TERE
RENT B2 LS. iz, BREICIZABRESE U CEAREIEIZ 7 5 R E 0.
UL EOBIZRERIL, HER U 7 OB T, $ERAEECH v~ WIREEE DT THER
WEAEEICHET 20 TIER L, BBEAIZIN U TENENORER LW T b
TWDHAREEMEZ R L TV 5.
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Are Mesophotic Coral Ecosystems in Okinawa lifeboats or unique
ecosystems?

oFrederic Sinniger!, Michel Pichon?, Paul Muir}, Héloise Rouzé?*, Blair Thornton>®,
Jenny Walker®, Hajime Kayanne®, Saki Harii'
"Univ. of the Ryukyus, 2Mus. of Tropical Queensland, *Queensland Museum, *Perpignan University, Univ.
Southampton, *Univ. of Tokyo

Keywords: refugia, biodiversity, mapping

Mesophotic Coral Ecosystems (MCEs) have gained a lot of attention following the Deep Reef
Refugia Hypothesis (DRRH). The DRRH suggests that MCEs can act as a refuge for shallow
corals under climate change and as a source of larvae for shallow reef recovery. More recently,
with the expansion of investigations in the deeper parts of MCEs, it became apparent that not
only MCEs are not fully protected from impacts from climate change and destructive processes
affecting shallow reefs, but also that they can harbor unique communities. In order to clarify
whether MCEs in Okinawa are indeed a refuge for shallow corals, unique ecosystems or both,
we analysed coral biodiversity data obtained from 30 to 100 m using various methods ranging
from SCUBA-diving, and photoquadrats to ROV (Remotely Operated Vehicle) and AUV
(Autonomous Underwater Vehicle) observations. The results obtained confirmed Okinawa as
one of the highest mesophotic coral biodiversity region in the world. They also allowed to
identify unique components to mesophotic coral fauna and communities that could serve as
refuge for shallow corals. AUV mapping for three consecutive years at the same site allowed
to understand better the dynamics of mesophotic coral communities over time. In this
presentation, we will discuss these results and how they affect the long-term perspectives on

reef resilience in Okinawa.
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Composition of coral recruits across depths in Sesoko Island, Okinawa

o Erlangga D S Sitorus !, Frederic Sinniger?, JHF|H: fAhd 2
VERBR R R EBE B oA 70k, 2 BRER R P B AR B Je & v & —

Keywords : Coral recruitment, Mesophotic Coral Ecosystem

For the past few decades, global warming provoked recurrent coral bleaching events
which impacted shallow coral communities. In this context, mesophotic coral ecosystems
(MCEs) are considered as refuges for shallow corals and as a source of the larvae to support
recovery for shallow reefs according to the deep reef refugia hypothesis (DRRH). However,
there is only few information on coral recruitment at different depths especially in the
mesophotic zone. This study aims to examine the variation in recruitment rate and adult coral
composition from shallow to the upper mesophotic zone to clarify the potential exchange of
coral larvae between upper mesophotic and shallow reefs. Coral recruits were obtained using
settlement tiles deployed at three different depths (10, 20 and 40 m) prior to predicted main
coral spawning around Sesoko Island (Okinawa) and recovered after the spawning season
finished. All recruits found on the tiles were observed using a dissection microscope and
collected for molecular identification. Additionally, we also analyzed adult coral communities
at each depth using photo-quadrats. Overall, recruits are more abundant in shallow reef, and the
genera of recruits followed similar patterns as neighboring adult communities with dominance
of Seriatopora at 40 m, and Porites at both 20 m and 10 m depths. This suggests that either
coral larvae settle locally, or rather, that local environmental conditions favor specific genera
settlement and survival. Interestingly, some recruits found at the shallow sites had identical
genotype with some adults from upper mesophotic. This shows that there is a potential of larval
dispersal from upper mesophotic to shallower depth. In this presentation, we will discuss these

results and the effect of coral recruitment patterns at different depths for reef resilience.
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What goes up must come down? An investigation on juvenile hard coral
assemblages at shallow and upper mesophotic depths in Apo Reef
Natural Park, Philippines

oRitzelle L. Albelda', Patrick C. Cabaitan', Edwin Dumalagan', Frederic P. Sinniger?, and
Fernando P. Siringan'
The Marine Science Institute, University of the Philippines Diliman, 2Tropical Biosphere Research Center,
University of the Ryukyus, Japan
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Shallow water reefs (SWRs; <30m depth) worldwide are increasingly affected primarily by
coral bleaching (i.e., due to multiple stressors such as temperature anomalies) and by physical
destruction (i.e., due to irresponsible divers, sedimentation, strong waves, etc.). On the other
hand, mesophotic coral ecosystems (MCEs; 30-150m depth) are thought to experience less
impact and have more intact communities due to their depth. Mesophotic reefs are hypothesized
as refuges to nearby shallow reefs by serving as larval sources for shallow reefs and supporting
similar hard coral communities. Although there has been an increasing number of studies being
conducted in MCEs, few have examined population processes that are essential in the recovery
of degraded coral communities such as reproduction and recruitment in MCEs. This study
investigated the spatial variability in the assemblage of juvenile hard corals (a proxy for
recruitment) across three depth zones (shallow: 5 to 7 m; middle: 12 to 14 m, and deep: 30 to
40 m) and between reef types (atoll and fringing reefs) in Apo Reef Natural Park (ARNP),
Philippines in March 2016. It assessed whether the juvenile hard corals are associated with the
adult hard coral assemblage and particular benthic characteristics based on the photo-quadrats
taken in each site. A total of 15 families were recorded for both juvenile and adult hard corals,
respectively. Pocilloporidae and Poritidae were the most abundant families recorded for both
juveniles and adults. The highest density (mean + SE) recorded for juveniles was 18+4
individuals per 0.25m? and the lowest was 743 individuals per 0.25m?. Juvenile hard coral
assemblages had no clear clustering across depth zones or between reef types; only algal cover
(p=0.008) had a significant influence in juvenile hard coral assemblage. Interestingly, juvenile
and adult hard coral densities were generally highest in shallow and deep sites and lowest in
the middle sites both in atoll and fringing reefs. Thus, depth, not reef type, had more influence
on the differences observed in hard coral densities. The similarity in the assemblage of juvenile
hard corals between SWRs and MCEs suggests that there are similar populations of corals that
can thrive at both depths, which hints that exchange in coral larvae between depths is feasible.
ARNP is a UNESCO World Heritage site and is one of the best managed marine protected areas
in the Philippines. Thus, this study may serve as a benchmark for future studies on juvenile
hard coral studies in MCEs.
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Mesophotic coral ecosystems (MCEs) are considered to be a potential refuge for shallow
coral species, where corals can be protected from certain disturbances that affect shallow reefs,
especially rising sea surface temperatures due to global warming. The fluctuation of seawater
temperature and monthly average of maximum temperature in mesophotic ecosystems is lower
than in shallow reefs, this relative stability may reduce the thermal tolerance of mesophotic
coral species. Thermal tolerance and bleaching threshold temperatures of mesophotic corals are
still unclear. In this study, we investigated the physiological responses of eleven shallow and
mesophotic coral species under thermal stress to understand the threshold temperature of corals
across depths. Coral fragments were exposed to two thermal stress treatments based on two-
degree heating weeks of shallow and mesophotic seawater temperatures (30 °C and 32 °C,
respectively for 14 days) and 28 °C for control condition. Generally, photochemical efficiency
(Fv/Fm) value dramatically decreased in mesophotic species under heat stress compared to
shallow corals. Pachyseris speciosa was the most thermal tolerant species in both mesophotic
and shallow depths with no mortality and high survival rate. The highest mortality of shallow
coral species was among Porites sp. whereas in mesophotic species Acropora sp. and
Seriatopora hystrix were the most sensitive species with high mortality. Here we will discuss
on the differences in threshold temperatures and thermal tolerance of corals across depths and

its implication for the refugia hypothesis.
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As changes in the climate intensify seawater temperature fluctuations — both prolonged and
intense, the future of corals in tropical locations is under threat. It is however, interesting to
note that corals present in several marginal locations (high-latitude, non-reefal, extreme
environments) exhibit higher threshold in their resistance to temperature perturbations. Studies
form the Gulf, has already shown how certain coral species-Symbiodiniaceae genus are able to
withstand the effects of stress. Knowledge of coral resistance mechanisms in marginal locations
is still in its infancy and physiological response to temperature stress in different coral species
is lacking. By conducting laboratory aquarium based temperature stress experiments on several
coral species present in high-latitude and non-reefal locations in Japan, South Korea and Taiwan,
we show that these coral species have wider thermal window as well as ability to resist high
temperature fluctuations over a short period of time. Such studies are important to understand
the difference between the temperature stress response in corals from tropical and sub-tropical
locations with that of marginal locations. Our results highlight that marginal coral communities
are generally stress tolerant and mainly support corals with plasticity towards a wide range of
temperature stress, which is lacking in the corals form tropical and sub-tropical environments.
However, at the same time, intensification in physical disturbances such as stronger and
frequent typhoons as a result of climate change might hinder resistance and resilience of corals
to temperature stress even in marginal locations. Information on the physiological tolerances of
marginal corals to environmental stressors is central to understanding how reefs or coral
communities persist in marginal conditions and how they will perform in the future climate

change scenarios.
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With increasing sea water temperature threatening coral reef ecosystems, the relevance of warm
temperate latitude ecosystems for coral conservation become ever more important. The increase
of coral disease outbreaks in both tropical and subtropical areas is due to a multitude of factors
including increased seawater temperature, increased sedimentation and decreased water quality.
As of today, coral outbreaks have seldom been reported in warm temperate areas, but the advent
of disease at such latitudes could threaten already marginal coral communities, characterized
by a low coral coverage and diversity. Here, we describe a recurrent coral disease outbreak in
two marginal warm temperate coral communities in Shimoda, Japan (35° N). This disease
appears specific to Porites heronensis and has been observed since 2013. The two sites surveyed
have low coral coverage, 0.71% and 0.62 and low coral diversity (2 and 7 species respectively).
Disease prevalence was assessed by monthly photographic analysis of permanent quadrats from
September 2013 at one site. The disease appeared and peaked only during the warmest months
of the year with a maximum prevalence recorded of 5% (coral coverage) in October 2017.
Disease incidences, the number of new disease occurrences, at both sites, were assessed weekly
from 2018 and forward. Incidences showed a maximum of 23 (November 2018) and 26
(October 2018) at both sites respectively. The influence of marine flora and sedimentation
acting as disease vectors were considered as a large percent of occurrences were associated with
overgrowth by Gelidium elegans precedent to disease (around 35% one to two months before
disease). This newly described disease was named “White Mat disease” as it is characterized
by the development of a white microbial mat and necrosis of the coral tissue beneath. The strong
dependence of the disease outbreaks with temperature suggest that White Mat disease could
represent a future threat for recently colonized and marginal coral communities under ocean

warming.
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Coral-killing sponge Terpios hoshinota is a space competitor in coral reefs by overgrowing
hard substrates. Three important morphological components of 7. hoshinota are symbiotic
cyanobacteria, sponge spicules and particles covering the sponge surface. However, little is
known about those components. In this study, we measured the density and size of each
component for the sponge collected from Sesoko Island.

Density and mitotic index of endosymbiotic cyanobacteria in 7. hoshinota tissue were
measured. Crush method was used to isolate cyanobacterial cells from 5 branches of corals
covered by the sponge, showing 10 times higher density of cyanobacteria (1.20 + 0.45 x 107
cells/cm?) compared to previous studies. Mitotic index of cyanobacteria around growing edge
of the sponge ranged from 15.0 to 23.5%, showing active proliferation.

Density and size of spicules of the sponge were measured. Bleaching method was used to
isolate spicules from the sponge tissue. Density of spicules was 4.70 + 0.85 x 10°
spicules/cm?; mean = SD (n = 5), and the length of spicules was shorter than previous studies.

Particles covering the surface of the sponge were measured for the first time. Bleaching
method was also used for isolating the particles. Density of particles was estimated about 1.3
+ 0.8 x 10° particles/cm? (n = 5), and the most abundant size was in the range of 21-25 pm in
diameter. It suggested that 7. hoshinota selectively gains particles.

Terpios sponge in Sesoko Island showed high density of cyanobacteria, short spicules and
particles (abundant size of 21-25 pum). These findings could be a baseline information to

understand this sponge for further research on spatial and seasonal variation.
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seep

Ocean acidification (OA) is a major threat to corals, also at high latitudes where tropical
species are moving as a consequence of ocean warming. OA interferes with the carbonate
system leading to unfavourable conditions for calcifying organisms, and boosting macroalgae-
and turf-dominated communities. Here we investigated the effect of ocean acidification on the
larval recruitment of two warm temperate species, the Mediterranean Astroides calycularis
(Pallas, 1766) and the West-Pacific A/veopora japonica (Eguchi, 1968). We used an integrate
approach where the direct and indirect effects of ocean acididication were investigated. We
tested the potential direct effect of the planula larvae of these two species through the
assessment of respiration rates, transcriptomic, swimming speed and cilia movement. As coral
larvae typically respond positively to chemical cues originated by coral colonies and coralline
algae, which are expected to decline under OA, and negatively to cues from macroalgae and
turfs, we expect a less successful recruitment of coral larvae in an acidified ocean, which would
consist in an indirect effect. Therefore, we have compared habitat selection and settlement of
coral larvae in conditions of control and elevated CO». Cue selection experiments were run to
assess the preference for different cues (positive: organisms sampled from control pH sites, and
negative: organisms sampled from naturally acidified sites) under both CO; conditions (present
concentration and elevated concentration). Settlement experiments using a fully cross factorial
design — consisting of larvae exposed to control and low pH seawater and to early-stage biofilm
substrata from ambient and low pH environments — were done to assess the recruitment success

under future conditions of ocean acidification.
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Ocean acidification (OA) and ocean warming (OW) on coral reefs can affect calcification and
mortality of corals. However, less has been known about the combined effect of OA and OW
on corals, and differences in responses among colonies in the same coral species. We compared
the effects of OA and OW among colonies of A. digitifera, which is the zooxanthellate
scleractinian coral and commonly found on shallow reefs in Okinawa, collected from reefs with
different environmental conditions by aquaria experiments. Five donor colonies of A. digitifera
were collected haphazardly from a fringing reef behind Sesoko Station and from an upper reef
slope at South Sesoko, respectively. We established 4 treatments, i.e., control (pCO> 400 ppm,
temperature 28°C), high pCO: (1,000 ppm, 28°C), high temperature (400ppm, 31°C), high
pCOs-temperature (1,000 ppm, 31°C). We cultured coral nubbins for 4 weeks, and measured
buoyant weight and the photosynthetic efficiency once a week. Repeated measure Generalized
Linear Model (GLMM) was applied to analyze the results. Time (weeks) showed significant
effect to the calcification rate, photosynthetic efficiency and mortality of the nubbins.
Calcification rate started decreasing significantly from 2" week onwards at high pCO»-
temperature and in 4™ week at high temperature treatments. Whole mortality rate of the nubbins
was 100% at high pCO»-temperature and high temperature treatments in 4™ week. In contrast,
no whole or partial mortality were observed in control and high pCO> treatments. These results
indicate that calcification and mortality of 4. digitifera were negatively affected more by OW
than OA, and the negative effect of OW increased when OA and OW occurred concurrently.
Calcification rate of the nubbins differed significantly among donor colonies, but did not
between the sites where the donor colonies were collected. The variation of the calcification
rate and mortality among the donor colonies may suggest the presence of genetic diversity in
A. digitifera which resulted in the different response to OA and OW.
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ExEARRICT D EEZLND.
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0-26
KEEBREEYITOHILIRZNDETILIE

okl FEE BO EE2 BE FIZ 2 Agostini Sylvain®, &l 13,
ZH EF 4, R 9T
VTR - BREE - ARSERT, 2HOK - AORI, SHUIEK - AMEBRBE, 450K -
F—U— N AkEg, HE, ROS, 7L, KiETIal—ay

THEOHERIERE IZ LW, AT Ty A7 n"EmE Y SoH 50, Hik
DA T = ALZOWTNIELE D REBENE LN T2V ORBURTH D, A{LELE:
ZELZ T 30CHHEL Y, HHENS DREIEOEIENHARE 72> TS Z L b (eg.,
Takahashi et al., 2004) , Y:PHE & QLB 5O BRI RIE I LD D3, £ DKE
R0 EARE 72 A = X AT E L 5o TUWRL.

P TFIAEZXDLTEOOTRX LT DL AL THWDHBHREN D ONAKIEYD
[ZFE-> TV — 5T, BHREIIEE IR > I EOH HIEEEEERE (ROS) %k
H9 25720, HHREBEZHESCLTEDZLIZROS ICEDEA—YDI AT HES. %
D=8, o AFBRBEOEE % ROS IZMAOLNLZXFYXFVIOT A ilary hr—
NLTWLHEZBZBND. BREEE, HLRREEDOA ML ZIZX->T ROS L0
ZHT DI ERMONTND T, EEREDOR ML RIS NTGA, T
ITF A=V BT D70, MEmEEL G2 & THRIESND ROS OiiEs =
Y=L L TWADTIERWLEHREINS., DFE0, ZO—Fi Y X7 BT
B L A = XAO)ZIK I CIX 720 E ibivd  (Nakamura et al., in review) .

ROS D34 AR I CAERSNTZE T (=¥ —) & FiRfloNs
ﬁﬁ@fﬁ%b%hﬁ#otﬁ_,%@%%@izw¥~ﬁRos%$%ﬁék%z
bd. NAFBERICE T D EEHER D —>TdH 5 Rubisco DIEMEIL, 30°CH U6
BIICHIET D Z BB N TS (Lilley etal., 2010). =D 7=, 30°CAHHiUr T ROS
AR E E DJRIAIE, Rubisco DIIFIZ L W EABEENME T 5 L1tk -TC,
Fl OB 1) DOIRAT DEFDBEI L bbb lEZLND.

HE, tmiﬂ%/:@EM@El@iopm%ﬂé EMZNH, Z DR E S
Zigmm et D L, JEBLE (B IZOERE D D ORIE OBIE) (ZIEBOERA WA
RZTL %, EHFTIHLTR U COEFREZHIRT L. T720bb, HEFEZEZ
I & TRl E %%me_m# EZHIFR L, ROS OFAELE KB IETND EE
ZOND. ILICEmEREIES &, BREIXZOABSEOFIZ, ROS RE EF-
K@ﬁbf%@%ﬁ%®@@%@@éﬁé%é#@iOﬁ%ﬁ%XAﬁﬁﬁﬁih
TWAHDO TRV EEZLND.

% 2T, AW TCIE, EREOIRGRE RIS, o TR Y 7T (Nakamuraetal., 2013)
EHBELCH U IOEKRNIGEEET MEL, BEV I 21— a v &217H L &b,
fABERBROFER L T 5 2 & TEORYBMEE KR LT,
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O-27*
RU—ST7ESEY D IHEOEMEEME

o Chin-Soon Phan'?, il 53, I HIL4 M ZZ 3, Charles S. Vairappan?
HIERPE - 8858, 2~ L —3 78K, SR - BT, 45k - &, SEERRL - BT
F—U— R kiR =, CRIEEY, TRy, EiEtE, v v—o T

fRIARY > TE, BEERIC SRR “IRIRIEM 2 EPET 2 Z LRI TND. £D
HTY, TANVHEHITFRICZ S SN TE 2 08, FERCHEEB OIS ICE - T,
B RS A0 T 28R o T 2 MR LB T s e STV AL L
L, AR THOWEEMDOSHEEN HITNDE~ L— T « RV A BIZ0A0
T ORARY o Ta %G b LT AL ER Rt st 13 7. R TIE, ~L—v T O
RN F BT ASMNCAT T 28R TOEHER L Mot 21T -7-. %
DFER, R AEY N OEWFEIZIX, Capnella sp., Lemnalia sp., Lobophytum sp.,
Nephthea sp., Sarcophyton sp., Sinularia sp., Xenia sp. |23 S VDRI A 734 LT
WD ZERH BN ERST. BT, S LB EEROICTFR D T B, #RET 82 Flt
O —RAHPEY 2 BB - [FET D Z kB L. A, SRR Inbimoi
ToETRUL G 21 T2 B e T L U SHOREE L OEWIENE (FULJE - HUl - Hi )
IZOWTHRE T D.

«11l|OH

15-Deoxy-isoxeniolide-A (1) 12-  -9-deacetoxyxenicin (2) Sinulaflexiolide P (3)

MEO/// ACO///

OAc

/\O
(o] \’\\\\“ ‘yy " '/\[(Y
o

Paralemnolin V (4) Paralemnolin W (5) Prenyl-B-elemenone (6)

. ~ L —3TREMERY > THEOHH T L~ D—4fF
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0-28*
30°CT Irgarol 1051 [ZRRE L=V AT A = F!) A ¥ Acropora tenuis 0
R L HERINEDEHETE

oHER E&HT, milt sLKER2, gk H2 3, A 9LE, TN —AER!
VAR - PR, 2EMERFLK - EIRIS, 3ERERK « BVEMF - S
F—U— R mEkiE, BREAL, S RUAY

AR, HIERIERR(LIC L0 RS C KRB To ks 2 v, ilRGFE T
IZAKIEN 30°CEEZ D EI RUAVBENRALT 2 Z ERHRESN TS, £, 4
—ARZ VT « FL— b NUT Y —7TlE, S OREIEKRPTAT D0 FIC
BT, I3t 2WKEENME N TS5 Z EnmE SN TwWa. —J5, Irgarol
1051 (A vHa—n) 1%, o F3ONEHREELZRET LBRERDO—D2>THY, T
EOHHAETERIE LTHER SN TWS. LL, @mAKEE AV a—LEDEER
BIZOWTARAZR RITZ . 22T, ABFETIE, 30COKIR T T 1.0pug/L DA LT
12— U|ZHgEE LTV A X I R A ¥ Acropora tenuis (22O C, REELD E ERIfFE
Hrérzmnm 7 o VA tBEROWPEEIT- 7.

MHBEE S RENORE LTy A= X I N A U2 ERRKFRFPL= I
Bl FZER =R 2l L, FEBRICHE L7z, 27.5°C, 27.5C+1.0pg/L A /L H r—/1, 30.0C,
30.0C+H1.0pg/L A NV Ha— D4 O>OFRMXEFEL, T HRIOEREZIT-7. £,
AN — )L WG KRR T D017 ' h 2 Wiz, ERBIET, H 0 ERIcT
DHENTATIZE DL, MINI-PAM (IC L 527 a7 ¢ L GICEROHIER L OO
BRI (AF/Fm’) OEMZ I L. HoNmBg Ly, o ToEAaD R (Red),
G (Green), B (Blue) fli & 5 Hi L 7=. RGB fHILZILZ 4L 0~255 D[] TE#) L, R=G=B=0
THE, R=G=B=255 TH& 72572, RGBEOHEMITY » TOMEEAN HEFm~E(L
L7=Z & &RT.

FEEHAM T, 27.5CRB LV 30.0CK TIIAEE, SEEMRINELE BIZIZEF—ETH D,
WX OMICABEZIT R -T2, 27.5CH L N30.0°COA )V H o —/LifEKIX T, RGB
fEIX3 BRICEGAFMA~ZEE L, 4 H BURRIZASIRIX E ORICAEEEN RO,
Fo, THDA T — VKK OIEABINEIE, 1 HEIZK 5% L, Dtk
BMITIE T L7z, 27.5CEB LU 30.0CHOA VA v — WiEKIXETIE, B - ARk
IR L HICEFRDO LN -T2, LLEOZ Ene, 7 AR, 30°COEREE T, &K
OIS o,
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NanoSIMS ZR W\ - U > J-8REICH ITAHREFHREDAIHRIE

ofil i, MY EKES!, A EXKEA, G 12 & EAL &R FE] !
VUK « KEUFCERT, 28K - AmBRiER
F—1T— K : NanoSIMS, A4, FRligA 4, RN

BRI IR A A2 & U CHE CHIAIZ SFEEL TV D DI b b3, ARNT
DOFNFIZONTHE D Do TRV, B TH LY IITBWTiE, %HET I’
TEWRT I JBOOEDTHILY AT A VDOARBZEF > TWRWZ ENES ) L
AT 2 S B 57 & 72 5 T A (Shinzato et al. 2011, Nature). Z D Z s, Vo 2348
WHEDOER LTV AT A U EZITERD, b L IIERREMICHERS LR L Wb a]
REMENEZ DILD. ZHETIE, BEMERMAESS ZHWeA— NI4T 77 11
KV BHBICHENRE L T DR TR INTWD. £, o a0k &
s, BHEZOBEEL T3PS OEEREREZM 2L 2 A, WKk 35S OFBERFHA T
LI, Yo TR, 18 RSN E I TR RS O ZFE R N L 72 (Yuyama et al.
2016, Biol Open). NanoSIMS /%, #(H nm~%# pm T I D ZEM AR AT I B L, [F]
R T )V ERAGDE D Z & T, REFRO A DOE TR ORELTIVIRGTE 5.
AWFIECTlX, KT ORREEA A BN TR LOBREBEICED X HIZERVIAEND
RO T DT LR BICEREIT > 72, FEERITIX, Acropora solitaryensis DA 7R
U7 (81 7 HER) =B\, Durusdinium (Clade D)% & S 718 et AR Y 7,
1B Z YL SE R WIEILAR Y T 2R L FZBRIZH W 2. A1EE/KIZ Na*S04 & /N
Z 1=K (AR EE TH1000%0) CTH > 2% 2 HIMfAE L. £7=, 2 HREFRAMAET
v LT ER 2 @ OWEKIZER L 2 HEfAE LR S o icHW =, o337 v
NTNTE RERMUEE LIZOb, B2 LR OBIRE R 21T, BIH] -
MRS\ 2 55T 24T - 7=. NanoSIMS(NS 50, Cameca) % AV T, HiEFINLA 32S, 4S D~
B T BTl A, RN T HS OBV R TE 2. Rk, Mk
FHERNAR 3S ZHWTITo 1 ERTIE, BE~OMEOERE L Ao TR
(Yuyama et al. 2016), AHFZETOEIEERTD ¥S T WIHERTE o7z, JFRE L
TS BT T CTH IR SN BRSO ENRBETCHo T2 ENEZLND. K
ez L0, Yo ITEARNOREEA 4 & LT, MEEZENIZERVIAATND Z &
DR SN2, FRICHE BB O I RO KIS DY o TEERIC H4S TT L i
SIS R ST, F, EHARY TEEATH, U@ T U TLRES
NTEY, o IIERE N S THERA 4 DRIEEIT> TS Z EBRH LN E 7
Sfc. EHIT, ¥S TAULIRIC 2 HMEHEKICR L% T, 4, FEIAERD 7
HIZHS FULPHRICA LN TE Y, FHb SN miEIZ < &b 2 HFIIRAFS
nNoZ Enbnoi.
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0-30
Durusdinium J&#8 R 3% & Acropora tenuis S D E L &

oll ™ PEL, K ZE, BrEL L 2, b #fE 2
VPEOKAIE « dRENE:, 2 BR - RghT
X —U— R HHREE, YAZXI R A, FIMFLAE, clade D, Durusdinium J&

TN & o THRWNIZHAET 18 e & FEE 2 I HE Bl X AEAFICUZH T H D3,
%< OY v IFEFE BRI REEZ RS TR0 T, fﬁi‘itlﬂ@%%&@.@ﬂw iA
A CTIABMRZBAAT 5. 18 REBITEEMNICRD TEET, BREFIC bRk~ 7218 ik
DHBLL TWD 2, Acropora J& Y > 3 O KX Symbiodinium J& (clade A) &
Durusdinium J& (clade D)YD R E Ot e & MO ILAERBRZ RS, i i
Lot EEDFE| & @AY A 725 B4R 3 % (Yamashita e al., 2014, PLoS ONE,
€97003; Kuniya et al., 2015, Fish. Sci., 81:473-483). 4 13H > 2 & 48 e D fJ 1 A4E #
T = A LD % B8 L, Acropora tenuis $hE & Symbiodinium JE1E HEEEFFEE 2 H U
72 SN FEBR & F2h L C & 72(Yamashita et al., 2018, MEPS, 592:119-128; Yoshioka et al., ¢
). KRR TIEBI D Acropora J&Y > T OYRNEFD, & 95— DD H
Durusdinium J& DE5ERR & A. tenuis ¥4 % R 7= GL 25k 2 35 L 7-.

[ F1E)] 4 BHKD A. tenuis D> DAL, HEDEZ: 5 3 OO Durusdinium
BRI ERR (7 A A T HED CCMP2556 ¥k, Acropora J@&4 v TH{KE KD
AJIS5-A10 ¥k, & U 3RO TsIS-G10 ££) 2 4E 41 50,000 cells/L DPLEET 3,4,5
H#pRFIZ G- 272, 6 Hlinie & 10 HEERRZOAEZ 2240 10 IR T ut LB - ¢
BEL, R ER VAT EDE &, HAENOE R EEIEE 2 e it L.
D%, KREZOIHZFHR L72D 5 40 HERFICFRE 10 B0t e F Celg
L, WAENBBREOFIINE TH - 72720, BB EDEIEDOREHE L.

[F55R] 6 BimERCRIT 218 k2 B o shAEDEIS 1 CCMP2556 FRESINX T 66.7 £
25.1%, AJIS5-A10 KRIX T 73.3 £ 11.5%, TSIS-G10 FRIX T 56.7+20.8%CH 1V, ML
T BRI X DB VIR O b o T2, — 07, ShAEN O R B IE X
CCMP2556 ¥R[X. T 2.6 + 0.4 cells/larva, AJIS5-A10 BEX T 8.0+2.2 cells/larva, TsIS-G10
FRIX T 3.2+0.5 cells/larva T, AJIS5-A10 £k &> “HROM CTHERZEDRD HiLT-(p
<0.01). LU, ShAENHE REMEE 10 BEERZIZZENZE4 7.4 £ 1.5 cells/larva,
16.7+4.2 cells/larva, 13.5+19cells/larva ¥ L, FREIOZEIZR S o7, 40
H R B 1 548 R 2 FF o 5h4E O EIA 13X CCMP2556 BRERINIX. T 43.3 £ 11.5%, AJISS-
A10 BRIX T 86.6 £ 15.2%, TsIS-G10 FRX T 63.3 £32.1% ThH Y, CCMP2556 HEHINX
& AJIS5-A10 BEX [ CHERZDRD 572 (p<0.01). PLEDOFRERNS, B IAHIZ
DI MRENLLILD DD, A. tenuis NEITZHFD IR 5T 3D Durusdinium &
R EEEE R A D AT Z ENFRETH D, F 72, WT I OREEE YA N THESE N
R ENTo7e), ARSI LIZEEZ NS, OO REBEEEEKEEZ T IAAT
A. tenuis SEDBIR T RBUENTIZI S %R FE T ETH D.
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0-31*
Dy ANADEFBREEZY IIESR

offf A HERL ', IITH R, ER 2, b 2!
VREK - B e, 2K EERAR P
F—U— R ARREE, v A, 4, YTk

(= X a AT Y o T EERICHE R EE  (Symbiodiniaceae) 23HEAEL,
Y aTADOEFIZEENLIRELOBREITE LYy agiEICHEAETHZ ENT
&% (Morishima et al. 2019. PLoS ONE 14: e0220141). A#FETIZL v aHA D
HICEENDLEBED, vy abA OYELFEKC, a0 T X THAEITH G
ARETH L0 E I Ma i, Yo TG RO KB — F O—8ElZ DWW TH R 518
WEHZDHZEHEENE L.

(L] #EASROWBMEED ARSI R AN T 5728, BhEy —R & LT 3 fll{k
DE ATy anbFlie, YraBlOvy al/fmkoEEFRFAE L. 3 H
v > Acropora tenuis © 77 X 7 4 50 E{K % 50 ml OFEEAEK D A - T LEIC
WAL T27C, NEAHEE; 26.6 nmol m-2 st (AKFEH, A 12h : KF 12h) D1 >
Fa_X—F—NIZEW. FEOEITIIER] O HE Y — 2 % Z £ 30 cells ml!
TIRML7. X EH 3 TITo 7. HIRy RAVFED T A —THL, Bkl
[F CHIARE I 70 2 K oW L7z, 7 HE OB ESIM O 5> 5, 1~3 H B Xt hiE Y
—REWML, 4 A BLUBIXEEEKORE Lz, 4 AEUREL 2 AIZ 1 EOBET
Kk L7, 8 H HIZSHARE L T CHELEND 10 ERT2 (=4 30 fE{k) %28l
2L, HAENOWBRBEO AL IER BREEZFFOEDHEIE) 2HH L. £
DOERFEIRFIZ SRR S £ 218 RO MIaEcb 5H L7, BlIg3% 105k o2 TofEE
ZEN L, o L~ LOER PCR o &, Bla /7 n—=2 712 X5 ITS1-
5.8S-1TS2 fEI D ELBL A AT I i L 72,

[FER - B P ADT T XTYAEITE APy aDFIZHRT e R 2 I A
ATZ. 8 ARIZKIT % 3 DOEAIMX OILAEROEEIL 81.1+5.1%THY, ZDH
H 1 OOKTIEL 96.7£5.8% & mWIAERTH 7. Vo TR ROEEREBINX TIX
83.3+8.8%, ¥ ¥ = W A HROEEEKIFINIX TIE 100.00% Th > 7=. HHENDE R
BAIEEUT Y v 2 T A FROBERX N b <, 226.7+131.2cells/fiil & 720, Kk
WTCTHERNMIKX T 57.6£9.3 cells/fEEkTH 72, MWHAEREGL-XIZBITS, WL
TeER OB s, SIAEDIRV AL R EED RN Z E&E PCR THIER L& 2 A4,
P D18 R ClE Symbiodinium J&7)Y 80~95%, Cladocopium &7 5~20% T -
7203, $hAEWNTIE Symbiodinium JEHFIE 100% TH Y, Vo I LIRS /=48
BRIV AL TND Z EXRB I T, B OHAEDTD AT REITIZE
Ao EM Symbiodinium tridacnidorum T& > 7-.
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0-32
RNAi [Z& % Acropora tenuis L' F B FDHKIRING & 15 R EERF

Offr ', & FF2 IWFN S, sk Z° BRI Y RE B2
ORTE Wi, KRB R, Lo WY
VIEELOR - MEvE, 2HUEOK - AEAMBRET, S WK, 4BEK - BV AEWEE S AR K - B UK - KA
U
X —U— R : Acropora tenuis, RNAi, L7 F >, o EEER, B

[B0]  Fexld, V2 XI RUATHETNAENE LT, B R aasas s b
HIRTFEHRRB L TE 2. ZO/RE, FEEGZ I ETHDHL 7T ATL2 BLW
ActL Z R L7, 2 bD L7 F ST 2RIt e 0BG 2 HE T2 2 &)
O, W BEESICE ST 5 L HEE SN D, ActL XA FH T AER 2 HH>— 7,
AtTL-2 OREERIIABAfECTH > 7. £ 2 T, AWFZETILRNAI ZHWT L7 F 2 AtTL-
2 OFBEMH LT, HERY SN X DB REBEOEEN ED X HITEILT 200G L
7.

[ FEE] A tenuis ShAEITMEIE S £ 72130 10 5 800 TERAE SHUTZ EVEER ) B A5 7-.
GFP OFEBLUNH 2 T 2856, 77 X 7 A2 GFPsiRNA & 1 %, 24 FERET AL E L 7-1%,
B RIMfE~_7F K Hym-248 ZHWTERE I 7. 24 FEfkiER, MR Y 7Ok
WICEBE L7z, AtTL-2 OB Z1T 256, 77 X 74T ATL-2 siRNA %
Iz, 2 BEEHE L72#%, Hym-248 Z W TERRSE-. 3 BT, 5,000 HIfLOE
HEE AJIS2-C2 BRAWRINLC, 24 KREIfAE L=, £ 0%, dOtBsRic kv, HARY
TICEENL BB A LT,

[#H] £, RUFITBWT siRNA 1T AFBIHE A1TH 2 LN TX D05
T 5729, GFPsiRNA %77 X ZHAEIZIRIM LT, Hym-248 CTEEIH-L A,
BN A BIIR T LTV, LR -> T, A tenuis HEAR Y 7T siRNA %W
TRNAI 2179 2 LW TEDH LMo Tl=. £ T, ATL-2 siRNA ZHEAR U 72N
L C, 1 RS ~DOEE L n Uiz, MR U 72 & 248 a5 4500%, AtTL-2 siRNA
JLERFEAR U 77 Cld, RUBLOHER Y T _REFITICF L2, wEE LT AtTL-2
siRNA DFiH % T o # 1Al L 7= siRNA (AtTL-2R siRNA) CHLFL L 7= & 2 A, HERY 7
D8 ERSEX, AtTL-2 siRNA LHEHEAR Y 7 X0 FEICE -7, UL EOFERE)
5, AtTL-2 1%, BHEOERIC AMTL-2 5T 5 & oholz, BRENZ &1, 1@
W OHER U 7 TIE IR T E M R RS S LT = — 7, AtTL-2 siRNA THL
FRLUZZHEAR Y 7Tl ey Y 7 2RIC04 LT e, AtTL-2 [ 3RIIEIc 046 L
TWDLZENG, ATL-2 PEHRBIZHGT 22 I2kY, #HA U 7l X oteHm
FEDOI D AL ZRAMET D EHEEINS.
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0-33*
B O%EM Notch #HRBEFHS, BRELOHLERFRZFELTLSD?

ol HhME!, LN PE2, BB BEMES, £ SRR, JER ARG R F2
4 53, BrE H?
VUK KUERF, KPEREHE « WIHEARRT, SHIEWEKRSE, *OIST
F—U— R A BEFREER), VAZXIRY A, fGHE

HARBREFOI R A VES S TONKRICIEZ L— FA (Symbiodinium J&) &D
(Durusdinium J&) , ¥Z% A 7Al LD1-D4 Ol E s L TiRAEL VB Z L
VRS ST D (Yamashita et al., 2014, PLoS ONE) . HARR CTHA L T nig il
B L— R, HDHWIFA T EERICH  TONKICERVIAEEDLZ L HARETH
D, TS &M o IBR T RBAERENT 7 EbiThCE 7. LaL, BRERETT
RONDIAERRD A =X LD EW LT HITIEE S TRV, FEFEOH
ﬁﬁ%A°m,\k)4/m%@ LA BEO—D>THD XA TAl NI KU A

RGeS 5 &, o T3 L OGHBEEE R T ORBLZ MG L, HE - 7 I  BBk
ﬁi@%\é@%i%ﬁﬁﬂ SHBH7 EOMBENOB SR A HRE L7z (Yoshioka et al. #FfaH) .
AFEFRTIE, ERA D= LEZHE L TWDE EEBbh s TOBIEGE IOV THE
T5.
HARBREEH CTHEBICI FUA VRV TR E L T ¥ 1 7AL, Filcd:
ELTWAASZ, FiiE & BTV T & 4E LTV AH13 720 A2-relative D
R E, TNENT AL I RIA DT T XTHAEICTMLT, 4, 8, 12
H%D 72 X754 %I L7= (Yamashita etal., 2018, Mar Ecol Prog Ser) . % D14
RNA #ZfiH L, Wit —/ > ¥ —Hiseq (Illumina) THERSZ G LTZ. 551
T —21%, s ni-a27 ) LAY~y B/ L, VAZH I K A4 OB
T OB EEHEE LT,
TN RORRER L, ARx RN A I = X LADER R D T ENRMBILT
W5, AROIAEEBEIETH DX A TAl YRR RBAE) L m& s RO H
T, YIS T - WBERTIE, 6 [HE B, A XD = XL EHIET D EE
faf& LCHB L. FRiZ, ?215’ S RVA DT ) A EICWATIFEL, #hE
W8, 12 BOY 7L CTHE—E H R BLENALH) L72, Notch WA = A DY I
RCTH DY 7 FN04DI (ICHEEEZRT2 SOBGEFICER L. Zhb DT
EFHRIVE 2 RO Y OB R T-BL % bk L7 fE R, 2 ol3¥y TR
ETHBMLTFTHDLZ ENHERISNZ. F72, ZDNotch-U F > NEEEE 1%, BLS
DRI T T NVEHSNZF > TEBY, 2o NI BEDO KA A S IO A O O
Notch-U > R E TR A>T, 20w, o IR aEE T, o atih
FEDOIARRICEE L TV Z ENRBREIND.
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0-34
BET—2FRAVY IR EXBEETROLIEBENT

ofey HE !, [UPy fHEk !, o gw2
VESLERBENF, 2 RERRNE - HUE S
F—U— R AfbES, BEEAR, VE— kLIS, DHW, #EHETL, GIS

NZHIKIEZB OETIZEW, o TORBBIRNERIL L TWD. Ziuh D2
R 51T, KUEAEERIZINZ, B9 2 Hitslh) 72 BR 88 Ay 22K 2 Il 9~ 2 &4
%, BAGIZEEE S 2 MR 2R BRBE2EA & LTI, BRI & OFAIZ R 55K
BEOAMMPARITH Y, MR REECXIR, A I = X LDOWFEN I ST
. I TIREMIZIE, Y TR~ DREBEAR OB RIE S 2IEE PSS N
TV, REAMICEE L 9 DBEEEEE LTE, VE— M2y JHEB OO
iZ&kBr7av 7 v a REENPFIAFREEDN, 2D ORBEBEIIFFREIICKRESE
;I 5720, FMbEOB#HARD ETED L 5 R REE (B, KR E) 28R
TREDPPFETHD. £, H—DEETIIA 0 01X, HEEORETRE 2 /H2
HHOE TELOR#EZ TR D ZEEMTHFIH L 5 223, BREEZAEH O A 7246
BAfR (ZEILHRE) BENTOT Lo TE . L LEFE, 220V -o7BELE D
ZE OB EZ LTI W T, ZHM O A2 B E L OO AEIRIRZ1T 5
Sparse modeling TVENTEH SHEED TS, £ Z TR TIE, ERNDJREOY =
FY{EBRRZ KSR E L, KIRA MLV RAREZESE X - ETOREBEAMOEEL Sparse
modeling (2 X - THEHT L 7-.

Prapfb- AMEIC K D CORERE LT, BHIZEREAT=4% U 7 %A |k 1000
DWMEFIZ L DAL EM L THY, ZOMT —ZBOLWIEIC, fRBMNR O
Vraf@g&r7e =7 F THAREEHABALLRTHDL 2 vrad<x v 7
(http://www.sangomap.jp) |, ESLEREEHFOY > T =X ) U T EDT — X & Fi-.
FEARE 7 HREEKIRA b LA LD E{EFEEE & LT Kumagai et al. (2018) Peer] TH&fif
L 7= 1 km fi#f% £ D Degree Heating Weeks (DHW) % 5t5 L, BEORKEEZ KD,
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Anthropogenic Impacts through Riverine Inputs affecting adjacent Coral
Reefs in a subtropical island, Okinawa, Japan

ORhyner Timo M. Y.! and Kurihara Haruko?
"University of the Ryukyus, Researcher of Science and Technology, *University of the Ryukyus, Faculty of
Science
Key words: Anthropogenic impacts, riverine inputs, watershed, water quality, land-use

The degradation of coral reefs is increasing world-wide, as a result of increasing global and
local pressures (Burke et al., 2012). With the increase in CO2-emissions in recent decades,
studies about global pressures such as global warming and ocean acidification are becoming of
greater importance (Allen et al., 2009; Doney et al., 2009). But local pressures might interact
synergistically together with global pressures, which makes them also important. Among the
local pressures, the aspect of terrestrial run-off, such as the issue of eutrophication has been
addressed since decades (Deininger and Frigstad, 2019; Bauer et al., 2013). More recent studies
have shown the importance of other factors such as the elevation of organic carbon in coastal
waters, making coral reefs more susceptible to diseases and bleaching (Kline et al., 2006). But
studies incorporating nutrient factors and organic matter simultaneously are scarce. In this
regard, there is urgent need to shed new light on the deterioration of water quality through
terrestrial input in coastal waters degrading adjacent coral reefs. The main question to address
in this research is, whether water quality can explain the differences in coral coverage and
composition along the coast that show different landuse.

This research surveyed in-situ corals and sampled the water quality, near three river mouths
on the tropical island of Okinawa, in Japan. The three study sites (Hija, Yuhi and Ooi) were
chosen according to the strong population gradient and land-use differences from south to north,
of the Okinawa Island. The water sampling was done monthly at low tide around full moon.
Surface water was sampled at the river, river mouth and three stations along the reef away from
the river. Temperature, salinity, turbidity and dissolved oxygen was measured insitu, while
nutrients, DOC, POC, PON and chlorophyll-a, were measured in the laboratory. GSI-
information about different types of land-use/soil-type inside the watershed area were also
evaluated.

The results showed that there were significant differences in live coral coverage and diversity
among the three study sites. An overview showed that water quality was generally different
between study sites. Comparing differences in types of land-use inside the watershed area, there
were markable differences in urbanization, forest and agricultural land-use, with Hija-river
characterized by army bases, while Yuhi-river by sugar cane fields and livestock. Further this
study will illustrate possible explanations of these differences inside the watersheds causing the

differences in water quality.
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Recovery of Acropora corals growth after moderate heat stress

oTanya Singh!, Kazuhiko Sakai',
'Sesoko Station, Tropical Biosphere Research Center, University of the Ryukyus, Sesoko, Okinawa, Japan,

Key words: Coral bleaching, Moderate heat stress, Recovery, Acropora growth

Recovery of coral populations after catastrophic disturbance such as mass-bleaching can be due
to colonization of new colonies and growth of survived colonies including unattached
fragments. The processes involved in recovery may in turn also depend on the intensity of the
disturbance. A coral reef in front of Sesoko Station, University of the Ryukyus in Okinawa,
experienced moderate heat stress in the summer of 2016, resulting in 40 % mortality of
Acropora corals. In this study we report the results of monitoring of the colonies which survived
after 2016. We examined whether the colonies which were affected by bleaching recovered by
observing the growth trajectories of colonies of Acropora spp. for two years after 2016. Growth
rates (per 6 months) of dominant Acropora species were compared before the bleaching event
(October 2015- April 2016, or t1), during bleaching event (April 2016 to October 2016, or t2)
and two years after bleaching event (April 2018 to October 2018, or t3). Growth rates of all
species were similar in before bleaching and partial mortality was negligible. During bleaching
event, partial mortality increased in all species, but it was highest in 4. gemmifera. Two years
after bleaching event, a few colonies of 4. gemmifera (95 quantile) had higher growth rates
compared to A. digitifera. Our previous study at the same site had shown that tabular Acropora
were most tolerant to moderate thermal stress, followed by A. digitifera, while A. gemmifera
were most vulnerable. Higher growth rates in some colonies of the heat vulnerable species of
A. gemmifera might imply a tradeoff between high growth during the period without heat stress
and heat stress vulnerability. Alternatively, heat tolerant genotypes of A. gemmifera that
survived the moderate heat stress may be able to growth faster than the heat vulnerable

genotypes that suffered whole mortality. These hypotheses will be tested in future
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