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T3, ZRZH22rboT, BAMELZ D OR—RK
AE LR MEFEERBROF TROEV E SN
Twb, LaL, WBARTOREECHEYIREOAHES
WL, ZTOEEEDA D =X LFVERICHL2IZE
NTWRWVETH%\» (Crossland et al., 1991 ; Atkinson,
2011; de Goeij et al., 2013), 2% b, LERORERL D
VX BEBYEEOMTHAPHLPICSATOEY, &
7o, —REEICE > HEo BRI O—T81%, BERE
H 1Y) (Dissolved Organic Matter; DOM) % TR E
) (Particulate Organic Matter ; POM) & L C#gzk
b 76 Sh, ERROAYHESFICHDIAEN S (Wid
et al., 2004 ; Nakajima et al., 2014), ¥ > ZHETIZ POM
(FILTS5v 2 by RF Y PRAE) ICHATDOM @
EFERHN% { (Hata er al., 2002; Miyajima et al., 2007),
DOM 3 AEMTEEIC L o TEELR TRV X —JRE ko
T v % (Rochelle-Newall et al., 2008 ; Nakajima et al.,
2009), TOXSHEWEOTNEHLPICT ST LI,
JROBETRAEY v Tfe —2 D A7 L& LTI
TEHILicih, RERDHERI S 2 AP REZL
WX T 2 I0ERMHMET 2 LCOMBBEARRZMETH
b, LoL, BVMEOEEECEERE, (LEMsico
WTRTF— 2 DD THRCOPBIRTH 5, EBFELRE

OEE, S B, ¥ afidb 35 02 %% 5D 2108
vy, ZOHFTHED AT 5N 5 REEIERCEEY
LD 7T 0L 2F, MO EERR, FChREAERRIC
ST 2H DLV, L OEEYDY > I 5 A
VSR L T b LBz b, B - iR O /8¢
ERERICE 5T, v THEDS O O EHE L HEYILE
JRELTHREL T 2T REMED & 5,

e T3 A OREARK E L TR Tl
Fig. 1IcRT & K ABROWEFERICE L THHA &
BE 2 H > T B, EHEY > TIHEEYM I o
N, Z oMKW 38 HEE R N 5 b
(Symbiodinium JE ML E) 251 FHLrF A — by
O BEAAMIEE I BEETHEL TV, BREI
AR 2 5 IR BB 5 % (Dissolved Inorganic Car-
bon; DIC) & REEAWINL 72285 KA 2TV, Bi%
Y% 1E D B3 (Grover et al, 2002, 2003 ; Gustafsson et
al., 2013), SN HEYIZBRESEE TH 28WE
Praozr¥—Jit L Hbh sy, —HiE
DOM & & & POM & L CHfifastic e S, ko
WA k> CHE SN S (Wild ef al., 2004 ; Nakajima
etal, 2014), —7, fEFY v XM KRTFOEY TS5 v o
FrEHEL, ZoNEIIY Y T ELBREICK > THA

Seawater ; Microbial
Nutrients, DIC <€————
food webs \
- thesi it heterotrophic DOM, POM
photosynthesis respiration (e T
| |

Coral colony

Nutrients, DIC
——— . .
Animal host tissue

——_—

Organic matter l calcification

CaCo, y,

Fig. 1.

Major metabolic pathways in a coral-algal symbiotic colony and the interaction with the ambient seawa-

ter. DIC : dissolved inorganic carbon, DOM : dissolved organic matter, POM : particulate organic matter.
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&% (Houlbreque and Ferrier-Pages, 2009), 2% b,
WY > Tty TR L LT RGE, M
ST L EE SR 2 ORI 2 L7 B (Grottoli e
al, 2006), 7z, YEHEY Y DEREEA VST LEE S
#25E (ARI) CEBELR2BREAOEDHEL, X
V7 EWEN G EDHI LV LEEEZD - D L
K& LT (Inoue eral., 2012; Nishida et al., 2014),
oS, &Y v T LiBKOFETIERRL BYE DL
BT TE Y, v IR O YR
#=#i, DIC kLIRS, WY v ToREHIC L > TK
E L AHT B EEM: A3 5 (Nakajima er al., 2013; Wa-
tanabe et al., 2013), ANAM7ZEELEZZ T ToRLY v
THETIX, EMEY T OMIREEZIE 100 %Ic %55 2 L
bdH b, Y v 2 OHNEENERBRYE IR O
EE-oTHMETIE R, L2 Lads, BYflifgiic
FEPIAET 2L O EMREREE L ko T B d,
WEHEY v ToRBIEIEE L ICShTuRVLEST %L,
ERRLVOYEERRKZHZ S LdhiE, &
TEWVHIREREAMIE->D LBV EFIR>TW
%,

AR OYVEIEER & AV A O RETEEE, VR
AT = VIKELEL L0, AURXHTIRD EJS
NBZEFPHvY, WHORR»HBET 5L TH
BUEPMESE RE L, Yo ITHEAERERICET 287 %
HENMEFEN DD Lk, KT, Vv IfED
YRGS LEHEY v T OREHNEEN IO W T, EEOHTS
BREWEH S 2, Fric, afrEifior Ric k> THIRS
£F0o52H2% DOM OFFEL, ZNIcBIE T 2 iEHEY
v KR OEFRRNEEREE FLICE L O, RIZBICEIRE
LDOFEIZOWTHERT 5,

2. B OuEMA

B IR E 13, fringing reef (BEfi), barrier
reef (£&f€), atoll (BRfff) ® 32icnFbhsd, ZDHKXL
% Fig. 2 (Karleskint et al., 2013) 127”9, HAIZ I3 WEE
AT OY v IMENL BN, KEL-3mBEO&R
I (reef flat, #ith) 2NBFEICIAH S 2 L A% (Na-
kamura and Nakamori 2009), #il& L CHERDHEES
Fig. 31cRd, Mz EIcmd > TEATHLL L, K

DA Uik L 7 B 14 (reef crest) &FRIZN 2 HifZAY R
LB b H D, MEEEIZD & 5 &M AT HE
THEHBEESNA D, THIRICIZMEFR LicEn 2
L%, % b, WIWIC k- TR EEERZ L
[H] % RefElHT X, HEMICOMPE DMK AR L, BE - &
B19 278, FHEE % 0] 2 R 1 gt 2 AR K
LR A LTSN, KEABENARRENIERING Z L
72 %, PRS2 R I AN O MK 2 He Y
7L, REEEHESN T2 LICEoT,
ARER AT — )V DRESRPINGRE CH Y R 7 &
ZHEET 5 LD HINES 1725,

F 7z, WEREIIERICEET A0, EEEEROPESL
ZIRPTVOLRHATH 5, WIIPHIT/KEZ®E L CHE
By v IMECTRAT 558, B O A HIc k> T%

(a) Fringing reef

(c) Atoll

Fig. 2. Types of coral reefs. (a) fringing reef, (b)
barrier reef, (c) atoll. Reproduced from Karleskint
et al. (2013) with permission from Brooks/Cole, a
part of Cengage Learning, Inc., (www.cengage.
com/permissions).
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Fig. 3. A fringing coral reef extending along the
coast of Shiraho, Ishigaki Island, Japan. The sym-
bols show the sites of water sampling performed
in Tanaka er al. (2011a). Reprinted from Tanaka et
al., (2011a), with permission from Springer.

DA EIFKELEAT % (Unezawa et al., 2002 ;
Wooldridge, 2009), A3, # v afEIZRFTBERE DK
SIS N A ERRTH D720, DS DREER
ANFERR DALY WHEIERICKRESET L L
BT IND, T &S BEEZOFENME BN L
LCHIE - i cE 22 Ld, BiEoRfio—2LE
ZABTHH I,

3. B OMBEICHE TS DOM D53 EERE
—V =R I T —

K OIEFREA R % (Dissolved Organic Carbon ;
DOC) tiafrrefa ks (Dissolved Organic Nitrogen ;
DON) OEEEZKERSERT 2 L%, R
E o TRFEDOHBETH - 7228, 1990 F 2> 5 2000 F 1YL,
T CHIERSR AR EL, HIRECEETERT %
Z EWARBIC 72 o 72 (Ogawa and Ogura, 1992 ; Ogawa
et al., 1999 ; Sharp et al., 2002, 2004), ZiUtEw, B
I b Rc I T -y ED 5, DOCRERES
#4150 ~ 100 umol L iz 3 L 434342 > T &7z (Ta-
ble 1), ¥ IMENNDORERICTERET 2 &, XD
LHENTDOMRENEL %257 —AH% L, Zhidd
v IfENT DOM DS IEBRICAEESIN TV S Z L ERLT
W5, fFsIZ, Paopao Bay (Moorea, French Polyne-
sia) CiEHESF & b HHEA T DOCIRE MR Z & 235
&, Nelson et al. (2011) F 4 EERE O DOC 254 > =
HEN DR R ME R EIC L > TSN TV B LHEEL
oo L2L7%AD S, 2O DOM PEICHFEICHKT 55
DO E I PIZOW TR D, 176 D L 72 9M%
¥k DOC ¥ (75 ~ 85 umol L) 3 st e+ v
THEMEHERIC L k@ L, EEILHMSEE DS D
BRI AL Tw b 2 EE2EETIE, BEEERD
R O DOM 2SI i L, Zo—#Fhd o
eI T B AREED 5, FELERESY Vo
HEN D EYRARIC X > C, H v aHEIEZDOM O v 7 i
Y —RICb BB WD H 2 LA b, AEEKTO
DOM (& R o 4 fif % fi T & 7z FUBS Y HE o il
@ DOM T & % v B8 M 3 & < (Ogawa and Tanoue,
2003), @ DOM 234 v~ I CHMU BRI N 5 D
EIMICOnTIE, SREELRHEREET 5,

Tanaka et al. (2011a) &, AHEHEOHAMRY v I T
DOM BE o H L Eh % 1 Kefdl & EIllE L, TRk
DOM IREEASE < 72 0, iR 12 (3SR DR EE L~
WIZER% Z &, DOC & DON D REZHdikd T & { —
T B ERMEL 2, 520957 DOM o HAZ
)% Fig. 4 12”7, DOMIREFIY A 7 VichE-> T
COEICEHTHEVI T LIZ, HELNTEESNS
DOM BEILKFDT 5 v 7 b v (FilEEY) Tidi <,
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Table 1. The concentrations of dissolved organic carbon (DOC) and nitrogen (DON) in coral reefs.
nd : no data available.
Sites References inshore or DOC DON
offshore (umol L (“mo] Lfl)
Shiraho Reef, Japan Hata et al. (2002) reef flat  60-87 nd
offshore 68 nd
Miyajima et al. (2007) reef flat  52-77 4.0-7.6
offshore  49-64 4.0-8.0
Tanaka et al. (2011a) reef flat  57-76 3.8-5.6
offshore 57 4.0
Tanaka et al. (2011b) reef flat  66-75 4.8-5.7
offshore  57-58 3.8
Thibodeau et al. (2013) reefflat nd 4.5-5.5
offshore  nd 3.6-4.5
Bora Bay, Japan Suzuki et al. (2000) reef flat  64-129 5.6-11
offshore  61-98 4.1-9.4
Tuamotu, French Polynesia Torréton et al. (1997) lagoon 105 nd
offshore 87 nd
Torréton et al. (2000) lagoon 61-161 3.9-12.8
offshore  83-86 5.5
Bouvy et al. (2012) lagoon 87-108 nd
offshore 8284 nd
Paopao Bay, French Polynesia  Nelson et al. (2011) reef flat  63-73 nd
offshore  75-85 nd
Noumea, New Caledonia Mari et al. (2007) lagoon 6274 nd
offshore 63 nd
Rochelle-Newall et al. (2008) lagoon 55-99 nd
Ningaloo Reef, Australia Wyatt et al. (2012) reef flat nd 8-13
offshore  nd 9-10
La Saline, Reunion Tedetti et al. (2011) reef flat  63-74 nd
offshore 75 nd
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Fig. 4. The diel fluctuation of dissolved organic
carbon (DOC) and nitrogen (DON) concentrations
at Shiraho Reef, Japan. The seawater was sampled
at the site “SG2” in Fig. 3. Obtained from Tanaka
et al. (2011a) with modification.

Ny MR (EBEEY) KL TEEINDE LR EERT
5, MEMICE T 2 BMHEL 2D DRV P RADNA F =
21, AUCHBEY2DDTS 7 oA F< R
N5 E K6 2H B EEv (Atkinson, 2011) 2 &5 5
b, DOM D4FEIE~ Y b 2 ORBEEENCHR KT T 5
LEZBND, T, WEIRHCHEINEKDEE L ~LiC
B3I Eik, BIWIC k- CHEMNOWE KA HIZIE5EE
WCHEA DK EREINZ L2 ERT S, 2Dk %
KRR O Y v affETiE, Ry FRICE - THE
FES N7z DOM &, BURHEIDINICAEIND L5550
f@tE D DOM 2R\ T, ZDIE LA ERNTFENTRET 2
itk s, ENRZTOEEYPIRT 2000, it
N O i 7K R R [ & Y 0 93 R O T SR IR L
TN O HE KIS I Y, £ Y s R
HThHrizl, M SEANTRHT %2 DOM 3% < 7%
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%, Tanaka er al. (2011b) (Z 4N © 4 2 & 17 DOM
DEDRIERIGEME T CEME L, 920 %33> TN

lof e

Reef-derived TOC (umol L-1)

0 100 200 300 400
Days

Fig. 5. The bacterial degradability of dissolved or-
ganic carbon (DOC) produced in Shiraho Reef, Ja-
pan, which was calculated from the difference in
DOC degradability between the inside and outside
of the reef flat. Obtained from Tanaka et al.
(2011b) with modification.

80
DOC = 8.7(+0.5)DON + 23.8(+2.5)
751 12=0.98, p < 0.0001 @
570
E
2 65
Q O Sta. A
8 60 - O Sta.B
A Sta. C
55

3.5 4.0 4.5 5.0 5.5 6.0
DON (umol L1

Fig. 6. The relationship between dissolved organic
carbon (DOC) and nitrogen (DON) observed at
Shiraho Reef, Japan. Sta. A, B, and C were located
near the sites S1, S2, and B in Fig. 3, respectively.
Obtained from Tanaka et al. (2011b) with modifica-
tion.

M2 L EP T CHDRTELVERYTH S L 2W
HLTw3 (Fig. 5), 2% b, Vv IHENOIEKIEE IR
L S MBS L 63, WNTEEINIZEEY
Z%pndlp N L, AEDERRABITT
5T LICe B,

DOC & DON OREZA#) Y — 3k {—H L Tw5
Ly, BRIZEDLST, WU &S BEflmE s o
DOM PHEFEESN TV B I L2 EHT 5, DOM 2 45ET
BNV EAE, FICHrIREER EPRESNTOS
(Haas et al., 2011 ; Nakajima et al., 2014 ; Levas et al.,
2015), L2 L, TokInEELy 2T R DOM
BEERZ LTI, AR ARH R EOHAY A 2
WickERSINT, LE LIS O DOM % gk
B UHETCwa 2 ic/k %, Tanaka et al. (2011a, b)
%, v aENHMCBIT S DOC £ DON OEE%2 7'a v
ML, ZOMEE»SMENTEESZN S DOM @ C: Nt
AR T 2 HET, WO T U aNTEESND
DOM o C:N & EfEIcHlE L, HfRY v T C:
NEPI~10TH % & DFEiR %15 7z, Tanaka et al.
(2011b) 23#HI¢157- DOC & DON mi2fERI{R% Fig. 6
WRY, HERY v I oM Ec Bl S 7 DOM @ C:
N [ix 14 ~15TH b (Tanaka et al, 2011a, b), ¥ > =
HEN TIEAMEL D B S 2w C:N % 2 DOM
BEEINTHWEILILKD, kL&, ¥ a
D DOM AFEE T T2 F v kb bRy P RDFED
RevilyFllansg, FHELXY FRCERT 2L,
FOWE XA 20 E o C:N % > (Atkinson and
Smith, 1983 ; Lapointe, 1997) @ik L, ¥ ITREEM
HHEERE L 5 ~ 10 FTREE o B R C i N Fi& > (Hille-
brand and Sommer, 1999 ; Tanaka et al., 2009), Z D7z
b, DOM i3t HICHRT 2 LEZ 5 DB TIEZ
LThHAHI,

4. MEBERICE T HEHEY > ITDRE

41 DOM DAEE—C:N EIFESICEN—

KTk, Vv IHEOFEEL DOM £EHR L L CrEhE
B TWEEHT B, EEY L TF, HETE 513 SR
ERio B 2B KT 2 2 EAELS SIS
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T3 (Brown and Bythell, 2005 ; H1Ig - Hrr, 2014),
TEMEY v IR 2 3T A HET-% Fig TITmd, Hv
TMECTIROHY DNV FAPHICAZ 3 CHEEY % H
THETL, Vv TR EIC L > THRANGBIFE S &
LTltd, ZoRRIREEYIZFEIICI L - CTER
EROTE T, ¥ IRRELRR (I 272 D1,
P TERMEPDAMLALE ST IEDNETH- 72
fed (BIZERRICS S5 LI, BAREDITLZDT ),
FEHFEIP ORI ZFEHTEHEDOD, ZD X
LB s NTHEYIC O WTEY - VBN R T o
NTE, ZOFEHR, v IRIcS L OB EEL
TV AT, EBRICHIEBOMEINS 5 2 LR SN,
ORGSR R OIEY VS % 5L 2 2 U A
McharEtEXLNS XS IT% > 7 (Ducklow and
Mitchell, 1979 ; Coffroth 1990), L2>L7%&4d35, ZD &S
T2 NI T IS & o CEIEY » =0 5 aafili i i <
®EGWY Y, EBoME T (AASKMET ) B’iish
TW2HDLFALDE I EVIFERE, ROBLRKS
nicnrz,

DOM 3 #rEiffi o _Eic & - ¢, 2000 £ A - TH
5K o i iE 72 DOM IREZ(L 2 TE %
koW, EEY I EBELRA L RACSHIT,
TR BARRGHETCEEL 2L, &3 DOM %
HIET 25 LWz, ZDRER, fEkoffzT
WHETE 2138 O RE AR (mucus sheets,
mucus web 7 EEFFIEN D) PEH SN TE LD, FHEE
I DOM & POM Q7 IC I CTER L THA S &, KEB
3 OHEEYE DOM B3I HET 5 2 RSz (Na-
kajima et al., 2010), FWRL7-& 51z, 2@ DOM i3k
VIEBYESICHVIAEF NS D, Vv IEYWEIEROH
T ERYRKELELCEHZED T b (Wild eral,
2004 ; Naumann et al., 2012), L2 L7%D 6, ZoH v
THHKD DOM £ POM 28 E DK 5 WOME TR S
TVLEPEVIFIZOVTIE, VWELEICEE - BFEH
BonTnizn, IhEciclEans DOC 4 &R
(v BRI Y 72 b, HAIRES 72 D oML L
THRINDZEDH) 1E, —118 ~675nmol cm? h'!
LD CTIREIFIC RO, FIEEH#ET 52 L S AES
T %W (RIS - H A, 2014), DOC 4 2 3 B i 13,
DOM LR LY v o O fEE, REICH O 5iE

Fig. 7 Coral mucus released from a scleractinian
coral. Reprinted from Nakajima and Tanaka
(2014), with permission from the Japanese Coral
Reef Society.

KONKERE, A LEREMEPZELTVDEEEZDS
h, i - H (2014) AEEMICEER L TV 2,

v IR AR H D 5 DOM OE &P KE N LD
HIAL, fL2EfRIc 2w Td DOM 255 E Lot
TOE2%284u5L ko0, T—2IFVWERLICIRENTIX
H 50, KRR H 50 DOM @ C:N iz B i
10 Hitg oS ST 3 (Table 2), Z OfEIXLART
25 I N T SRR (mucus sheets £ POM)
OC:NEY ETE D, HHEY Y TP ERKE R
BUCERLTWB EWS Tk, BRESREELZIT
BRI S % C:N LA 50 ~ 100 L ET&H % 2 & (Tana-
ka et al., 2006) 7z £ &2 ZFE TN, FRMECETDH
5, YL v BRENESICER T 2 AR
EoTTlE, BV I oINS POM 7213 C7% <,
DOM b - EHE 2 LRI E L CHEAEL T 5 iTaEEDS
» %, Tanaka et al. (2009) %, &EHEY v a5 E N
72 DON 7 2/ Bl bl & #0471 L, DON 047
CLB50~60%1F7 S/ BEBOEENHO B L2k
HLTw3, BRkiciz, 27y y -2 ey iy
B FoZhZn20~30%tHmdDRERESE LD,
FRED 7 2 7 BRI O 9> Fifi9 (Means and Si-
gleo, 1986) % 7 F =2— 5 )L (Schlichter and Liebezeit,
1991) ZRRICL R THDRESIN TS, ThbHD
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Table 2. The C:N ratios of organic matter released from corals. a: Tanaka et al. (2009), b: Tanaka et al. (2010),
¢ : Ferrier-Pages er al. (1998), d: Tanaka ez al. (2011c¢), e : Coffroth (1990), f: Wild ez al. (2005), g: Krupp (1984).

Estimated

. . Fraction Method C:N Coral species Reference

particle size

small DOM under water 8.4+1.2  Acropora pulchra a

under water 2145 Montipora digitata b

under water 2.5-13 Galaxea fascicularis c

Total mucus air exposure 10-11 Acropora formosa  d

air exposure 9-10 Montipora digitata d

distilled water spray 6.9—12 Porites spp. e

POM under water 7.7-8.8  Acropora spp. f

alr exposure 9.0 Acropora millepora f

\ Mucus sheets under water 4.8-5.9  Porites spp. e

large Mucus ropes field collection 7.4 Fungia scutaria g

MRRIRZHEE R 5 &, BRERBRICER LB 5D,
C:N %> DOM & & &' POM % Kt Ui 1 % it o
yald, RELUTREEPARL TR D755 pLw»
SEEMER- S 2280k B,

42 EBFAH—REIRBERETEEV? —

WEHEY ¥ IR BIEA L DIRBEBICH 20 ES L)
FIOIcEz 5ici3, EEY > o L BREo 2 H S 2
KT BT ENROEBEHETH S, ThETHL DEITHA
B, ZOMREEMIAL &5 LIRATE A, MilENItE
LS EE G I AEBRA R EE IR OREE L ko TE T
(Yellowlees et al., 2008 ; R, 2012), % & CTUT4E, ZE
FALE b L —Y—& Ao 7 @ik of Aot E Sh T
w3, COmTETE, BC % PN C S h Bk
BRI, 7y '=y L% ER AN L CE
Py RN E R, EEY L T EBHREE DL 2%
DZERMEEDITCE > CTRHRITEOEHEEZH S 2 icT
2 FEPH SN T 3 (Grover et al., 2002, 2008 ;
Tanaka et al., 2006), %7z, NanoSIMS % fww<TH v I
AN OEEZRYE DHREL - SARRDLE HE A IR 2 2 0T
P b I £ o> T\ % (Pernice et al., 2012; Kopp et al.,
2013), ZhoDFEMizAVWTHL® IR E1F, %
TUHREEE L CORINSI N BRI BRI X > THEE
HRIcARSINTE, BEF Y IABITTEE0RHIET
- 72 (Grover et al., 2003; Tanaka et al., 2006), Z#h

BEHREOREKTIEL N EREIEEY I~
T30 ko Ay, BRICHYTEFEILE
BHT 25, Wolz AGMEY Y I AE N EFEIZ,
Dipd b 2BIEY v — kA R oI R
NpZEWRIN, BMOBRRFEELRFOLERD

(Tanaka et al., 2006), Z OEFRLEFHEREICOWVTIE, <

NE T T OREDSRIBISNTE /2,

(1) EERNY DA 7 VARG BREIEIEY > Th
SHES e NI 2 BHAA LA S, HAERNTE
FEOMEBR L T\ % (Rahav eral., 1989 ; Reynaud ez al.,
2009),

(2) EERRFR: HEY  TFBRE> GEXLNT
B EMKRERIRIEE L LTS 20, NH' %%
ZREPEHL 2 X 51 LTw b (Wang and Doug-
las, 1998)

(3) TEENY YA 2 ARH - EEY >~ 213 NH, % il
T3, BEEIGXELNTL 2EMEZEFIAL
<, fFEMAEN T NH 28EAAL Tw 3 (Wang
and Douglas, 1998)

TINS5 DRFZLT LD EVICHTIEZL, &7
DD T DR8P H D, Lo L, EEY IR
DEFZRBEPS 2T H720I121F, b5 —HEEARIAA
7RG 7 v A DE RN RN TWv 5,

HAEZNOEFREY A1 7 VR (1) R EL 16
HENTED, RUBBEILEZBoNTICw2D1EZ0
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Fig. 8. Nitrogen (N) fluxes from the coral host (black stripe) and the ambient seawater (grey) into algal endosym-
bionts of the corals (a) Porites cylindrica and (b) Montipora digitata. Obtained from Tanaka et al. (2015) with modi-
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Coral ecophysiology from the perspective of
biogeochemical cycles in coral reefs

Yasuaki Tanaka’

Abstract

Scleractinian corals play important roles in the biogeochemical cycles of the coral reef eco-
system through coral metabolic activities. In particular, the cycling of dissolved organic matter
(DOM) in coral reefs has often been focused on in recent years because of the improvement of
the DOM analytical technique. This article summarizes recent findings on DOM in coral reefs
and compares the chemical characteristics between DOM released from coral colonies and
DOM produced on ecosystem scales. The present review shows that the carbon to nitrogen ra-
tios (C:N ratios) of DOM are in a similar range between coral- and ecosystem-scales in Shiraho
Reef, Japan, indicating that the coral colonies might be one of the major DOM producers. The
efficient nitrogen recycling in coral-algal symbiotic colonies has also been demonstrated in re-
cent years and this explains why corals can release nitrogen-rich DOM, even though the eco-
system is filled with oligotrophic seawater. A series of these biogeochemical and ecophysiologi-
cal studies would provide a better understanding of the mechanisms which have been
maintaining coral reef ecosystems.
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