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YV IHED X S I EAEERRT
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TREVSAVTRBEYHE TS5 DR BB TR
MHETHD. Odum and Odum (1955) H I UH= = o
=ty 7BETOPIREIRERCL DR D WL LD—
FroirhrFIAL, debhic X » TABEEBEB L TEK
B OEEERE L. 0 X5 kFERBIAHERN
SEH:  (flow respirometry method) &MEEN%B. E i
Barnes (1983) 1IFER L& BRETICTE > TBEB L b
pH, BWEBELZHEREHNETS 71”7 L LEh s EEY
BRL, M—KkREEHT57 77 vy iRoRBE
HEZIT- T, SHIC X v EWHACKIG L -2
REREBE ZONE L DRk B 7R PEHE(LOFHM
I BN I f (Barnes and Devereux, 1984; Barnes,
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B d K& Eb bl 24 FHEIE,r KDOID. %
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Z ZCl% Barnes (1988) @ 7V —+ " U T Y =7 « F
4 EARET O RS AV THERY v I B E 04
MRl X 5. oL ECFEE BRIREE
ENFNFR 1.50, 1.92gC/m?- HTH- . EHER
FHEEDITINE WD, 3280 “EEE »biko—

(A)

(B)

40!

EREREER (nnol C/n?-hour)
M SR EEER (nmol CaCOa/m?-hour)

S

Rl 5> ofERE (n)

b1

( uEinsteins m2 s

<5

'Y 2000

E

BERESEE T 2 HEMLRH 5. LL, ZORE
BEACERAREREEY LT, AR EETD
B LRERHEBOREE LT\wb 2 L%, Odum
and Odum (1955) < Griffith et al. (1987) (XEHFMAR
R AWTWL D REEAERZRIEL Toiny. BEE
BEDOEIHH TR LHE VLT, Hi - EBEK
RAEEYRBCHEL, TOEROBFFILHECTNE
NH5H5.
3.6 Yo OWOWMEEEORREL - ZHINSEME
+v IR S hfgtoEResmL, RER
EBDRE . HL OV v THEOPERE LBIRFT 27
DL, L0V IEOLEEOFTOMEMNTZINEL
THEBENDH A 5. Hatcher (1990) 139 v THEOWE
EECEEEY B 2 DEBNRERE LT, KPRV
FEER & RPEEROE, &E, BER»OOEHEY,
LR EE A ER & LTERE O B L L EH
TEBEF TS, ZhbXEFL7 4 -V PEEEL
TF =2 DEREIMDHEC, EE ST b
Y v FREIARE B PR TR 30°h HEEHE30° D HiH
CHFTH. FRECRRBHEKOREEREN R
BT L IBE UCRERARCELR L bh . EREC
BEEF Y IRWA L, KREBEHEOBFEN EINT
% (Crossland, 1988). SEFEIEWENE W BE T IIBHEE
DIV Y T X ) LRBEENEL, v IO HE
B DTV v T ORFEIIAE I B (Crossland, 1981).
v SHENERE TR IR WER & U TEIKED
ETFTEXs0THn, BEELORFIDF VIO
EBEAMFHSh, BURBHESh D EELDBRT
\»% (Johannes et al., 1983).

HTH
BEERSTAXEEWE
BRSE - BEBREEE
BoDBRfR (Barnes and
Devereux, 1984).
EERRAE I OWTIL
BDENAKRCEER R
* T RENIERIC A
B E 5.
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v TR BRI BT 5 WEEE

BESIEOV v TR BEDOEETL D 5.
TR ERE 4°N) KBTS Z LIGRERT S
EEZBND. i UEREOY v HEI b BEE, B
BECHETIHMOINDHZ Exh ) 7HR7 5V AHE
RV RVTOHF YV IELLBEIN TS (Wanders,
1976 ; Pichon, 1985). Pichon (1985) 13-k v & 7 5 ¥ (Sar-
gussum sp., Turbindlia sp.) (IR F 7eBEBIC T E T % B
PREEH/HRRON LS EXREHL TS,

KEDORBEAEEY TV THELFEMEEDR
AT EEREONSMERILIE S ¥ v THTILER F
BRBEEEIL VRS Z ENTEIh, ToOREYr v
THEORGSBMILKEINTC BB 525 LE 2 DR
%.

3.7 YLIEESRNOENHEOMELRE

v TR RERIREN S NER Shah, Ao
T I REFCREANE O BT b T b3 Tikiaue.
NEEOLEETAYE, BBk OWTERSIhD. ¥
v TR DL RS R R T A bk v
SR OWTC LR OHELZEERETRETHS. WHS
B2/ V=t 7Y =7, Y FYERE Y TEOA
S FERID T T 5 MU T i, AKEE200m AR ¥ TR A
EAEVPBVWEETHMT S E8MbRTw5. diEn
(1989) XEH BRI O BT EIR 0 v v T Bk
AR L ORBEILEENIHF L TCNDZ EEH LA
L. Zovy = REITAKER (Rhodolith) & 3
WEh, KEEOMHETH B ARERITY v I35 m L
75 e BIKE S0mA S 200m ¥ COMEBETHOML
Tw5 (FEE1). HY) TEOA~<TR, KR 6m &
AT 5 FIRERR D BB oML EREY JE LIcfnd
H, 0.088gC/m?« By &\~ 5 FEIR O BEEIC L3 5 K & s
ERHE T W5 (Littler et al., 1991). EH-CEMO
HRY Y THREBBOEE L h) 3shiekEw &k
ExbHE, EHMOFECT X HER - BRRREERIR
Kich DB, F1LT, Crossland et al. (1991) DR,
WO X 5 hBEOERERGEERL TV, Y
SHEOERMETED TV IO BEEEY BT X
EBRbns.

4. HHYIC

v TSR KRB LR E O BIURE BHTRD &5
iy, koY v THEOYWEBRO M A - D REL
HEHDIDOTHD. OMEDOHEBPDIDITITHFRE - &
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BOIE, RO RBROFEHRERE VT Tlbh
Tl o AN DOBRRBLETHSD. £LTID

1992424 B 5

BE1 v THAOBECATT 5 EKER (BEEs, 19790

FE1 X yiEs).
BB BRI DR 50 10km, KR 105m D¥EEFE.
2 v A RADERZ 33cm, KESOBRIREROEREIEE T
WhERBLRIS.
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WT XY BEENEE A EEHF LI
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X [y

Atkinson, M. J. and Grigg, R. W. (1984): Model of a
coral reef ecosystem II. Gross and net benthic pri-
mary production at French Frigate Shoals, Hawaii.
Coral reefs, 3, 13-22.

Barnes, D. J. (1983): Profiling coral reef production and
calcification using pH and oxygen electrodes. Jour.
Exp. Mar. Biol. Ecol., 66, 149-161.

Barnes, D. J. (1988) : Seasonality in community produc-
tivity and calcification at Davies Reef, Central Great
Barrier Reef. Proc. 6th Int. Coral Reef Symp., 2,
521-527.

Barnes, D. J. and Devereux, M. J. (1984): Productivity
and calcification on a coral reef: A survey using pH
and oxygen electorode techniques. Jour. Exp. Mar.
Biol., 79, 213-231.

Bythell, J. C. (1988): A total nitrogen and carbon budget
for the elkhorn coral Acropora palmata (Lamarck).
Proc. 6th Int. Coral Reef Symp, 2, 535-540.

Chalker, B., Carr, K. and Gill, E. (1985): Measurement
of primary production and -calcification iz situ on
coral reefs using electorode techniques. Proc. 5th
Int. Coral Reef Congr., 6, 167-172.

Chisholm J. R. M., Colingwood, J. C. and Gill, E. F
(1990) : A novel iz situ respirometer for investigating
photosynthesis and calcification in crustose coralline



— 50 — #

algae. Jour. Exp. Mar. Biol. Ecol., 141, 15-29.

Crossland, C. J. (1981): Seasonal growth of Acropora cf.
Jormosa and Pocillopora damicornis on a high latitude
reef (Houtman Abrolhos. Western Australia). Proc.
4th Int. Coral Reef Sym., 1, 663-667.

Crossland, C. J. (1988): Latitudal comparisons of coral
reef structure and function. Proc. 6th Int. Coral
Reef Symp., 1, 221-226.

Crossland, C. J., Hatcher, B, G. and Smith, S. V. (1991):
Role of coral reefs in global ocean production. Coral
Reefs, 10, 55-64.

Garrels, R. M. and Mackenzie, F. T. eds. (1981) : “Carbon
dioxide effects research and assessment program:
Some aspects of the role of the shallow ocean in
global carbon dioxide uptake,” United States Deper-
tment of Energy. 19p.

Griffith, P. C., Cubit, J. D., Adey. W. D. and Norris, J.
N. (1987): Computer-automated flow respirometry :
Metabolism measurements on a Caribbean reef flat
and in a microcosm. Limnol. Oceanogr., 32, 442-451.

Hatcher, B. G. (1990): Coral reef primary productivty:
a hierarchy of pattern and process. Trends Ecol.
Evol,, 3, 106-111.

Hubbard, D. K. (1988): Control of modern and fossil
reef development: Common ground for biological
and geological research. Proc. 6th Int. Coral Reef
Symp., 1, 243-252.

MEL - BEEE - BRI B Q9D : GEE - » 5 EEE
ROy ML ER. BRENRE IEEEOY v I
BIE] BEEAER ERREZSAATRS, 121-143.

HEERESC - ER T80k E - PUER OB (1991) : BB HE
BHE O v AR EIT 5 BRIRE S L O ERKSE O
HpE. BTIgEEE, 28, 759-771.

Johannes, R. E., Wiebe, W. J., Crossland, C. J., Rimmer,
D. W. and Smith, S. V. (1983): Latitudal limits of
coral reef growth. Mar. Ecol. Prog. Ser., 11, 105-111.

Johnstone, R. W., Koop, K. and Larkum, A. W. D. (1990) :
Physical aspects of coral reef lagoon sediments in
relation to detritus processing and primary produc-
tion. Mar. Ecol. Prog. Ser., 66, 273-283.

IR (1990) @ v T OBEE & ASKH O ZBLRFRE O
R ¥ & 72, 65, 259-265.

JIligRER (1991) : ¥ &L B O EFAH & WERE—RBEC
85 BB U 2R —. BTIEEE, 23, 822-830.

FiE A (1990) : #EkBE D COz BRI BIT 5 v v FTHEOR
&, W= . —A, 436, 6-16.

FR AR (1991) : et T v THEMRORE L BE] A
Flggee, 23, 839-849.

Kayanne, H. and Miyachi, S. (1991) : The role of calcif-
yving organisms in the global CO; cycle. Biofutur.
76-78.

Kinsey. D. W. (1977) : Seasonality and zonation in coral
reef productivity and calcification. Proc. 3rd Int.
Coral Reef Symp., 2, 383-388.

Kinsey, D. W. (1983): Standards of performance in Coral
Reef Primary Production and carbon turnover.
“Perspectives on coral reefs” ed., Barnes. D. J., The
Australian Institute of Marine Science, 209-220.

Kinsey. D. W. (1985a): Metabolism, calcification and
carbon production I: System level studies. Proc. 5th
Int. Coral Reef Congr., 6, 505-526.

Kinsey, D. W. (1985b): The function role of backreef
and lagoonal systems in the central Great Barrier
Reef. Proc. 5th Int. Coral Reef Congr., 6, 223-228.

Kinsey, D. W. and Hopley, D. (1991): The significance
of caral reefs as global carbon sinks— response to

Greenhouse. Paleogeogr. Paleoclimatol, Paleoecol.
(Global and Planetary Change Sec.), 89, 363-377.
Lisitzin, A. P. (1984): TAFEOHRBIERL, #FE - B2

« FRLHESR - BIFECUSEER, TR, 371p.

Littler, M. M., Littler, D. S. and Hanisak, D. (1991):
Deep-water rhodolith distribution, productivity, and
growth history at sites of formation and subsequent
degradation. Jour. Exp. Mar. Biol. Ecol., 150, 163-
182.

Martin, J. H.. Knauer, G. A., Karl, D. M. and Broenkow,
W. W. (1987): VERTEX: carbon cycling in the
northeast Pacific. Deep-sea Res., 34, 267-285.

Morrissey, J. (1985): Primary productivity of coral reef
benthic macroalgae. Proc. 5th Int. Coral Reef Congr.,
5, 77-82.

Morse, J. W. and Mackenzie, F. T. (1990): “Geochemis-
try of sedimentary carbonate,” Elsevier, 707p.

Bpls - UEE - HePHEER - BEASE (1990) @ MEREREL
#ACO L Y5 BF R ATk, 54, No. 6, 22
-65.

BREA - RIRTIHE - SR - N b0 - LR - B E
Mg (1979) : @RI OUREEHERRY) . FEFISAE BT
SRR E (1D, BETAERE R IREEE 61,
3-28.

Odum, H. T. and Odum, E. P. (1955): Trophic structure
and productivity of a windward coral reef commun-
ity on Eniwetok atoll. Ecol. Monogr., 25, 291-320.

Patterson, M. R., Sebens, K. P. and Olson, R. R. (1991):
In situ measurements of flow effects on primary pro-
duction and dark respiration in reef corals. Limnol.
QOceanogr., 35. 936-948.

Pichon, M. (1985): Organic production and calcification
in some coral reefs of Polynesia. Proc. 5th Int.
Coral Reef Congr., 6, 173-177.

Polovina, J. J. (1984): Model of a coral reef ecosystem
1. The ECOPATH model and its application to
French Frigate Shoals. Coral reefs, 3, 1-11.

Smith, S. V. (1973): Carbon dioxide dynamics: A record
of organic carbon production, respiration, and calc-
ification in the Eniwetok reef flat community. Lim-
nol. Oceanogr., 18, 106-120.

Smith. S. V. (1978) : Coral-reef area and the contributions
of reefs to processes and resources of the world’s
ocean. Nature, 273, 225-226.

Smith, S. V. (1981): Marine macrophytes as a global
carbon sink. Science, 211, 838-840.

Smith, S. V. and Kinsey, D. W. (1978) : Calcification and
organic carbon metabolism as indicated by carbon
dioxide. Coral reefs: Research methods, 469-485.

it Bl - ARFS - IUAESR - TELEK - S 1(1989)
BRI B & BV SR OBl REMEHRY & + o HEFER
3. ATFIHEER, 11, 612-617.

AEBE (1989) : KRis & OWETER & AKBEE—HIREED
Bl sV H¥pE OEEM—. P, 59, 593-601.

Wanders, J. B. W. (1976) : The role of benthic algae in
the shallow reef of Curacao (Netherlands Antilles)
I : Primary productivity of the Sargassum beds on
the north-east coast submarine plateau. Aquat. Bot.,
2, 327-335.

ISR (1991) : v SR COWERER, i Eo e
B8 2 RERIRE. A TG, 23, 786-793.

Suzuki Atushi (1992) : Matter production in coral reef

ecosystems.

<A 1992451 A29A >
WE=2—RA 4525



