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INTRODUCTION

jons in the 13C of coral skeletons have been a m:

Causes of the vai
1989). Aragonite deposited by scleracti
result of kinetic and metabolic fractionation.
“The two external sources of carbon available to corals are dissolved

respiration and feeding.

« of debate (Ere
ian corals is usually depleted in '3C relative to equilibrium with ambient scawater as a

inorganic carbon (DIC) in seawater ( 13C close to 1%) and
zooplankton ( 13C <<1%). The physiological processes that alter the carbon pool available to corals are photosynihesis,

It has been suggested that calcification takes place from an internal inorganic carbon pool (Goreau, 1977: Erez, 1978) composed of
carbon derived from seawater and from metabolic activity, and mlified by fractionation during CO; uptake by photosynthesis. It

wart, 1983; McConnaughey.

opposi
culture in the laboratory

was suggested that the light isotope (12C) was used by for
concentration of '*CO, in the carbon pool available for calcification. Therefore skeleton precipitated during periods of high
nthesis should be isotopically heavier (Swart, 1983: McConnaug!

effect leading 10 a decrease in skeletal 13C levels. As heterotrophy

leading o an increased

et al., 1997). Increased heterotrophy should have an
nked in the field. coral
can be

v and

ynthesis are tight
the only way to investigate the effect of light on skeletal isotopic composition. Futher detail

found in Reynaud-Vaganay ef al. (sbm).

MATERIALS AND METHODS

conducted in the laboratory

ing colonics of Stylophora pistillata 3nd Acropora sp. The tips were
i

chamber (240 ml)

coataining filtered scawater, for 3 30 min pre-incubation in the light (|;2« ~sx umol photons m? s

weeksat  condition). The colony for 1h in order

hued 0n glass slides et al, (1999). A

a light inensity of 132 ymol
Thereafte

subtracting the Cpyc: from the skeletal 1C. the true change i
corrected for changes i ygen i iti 1987).

The skeleton deposited on the glass slide was then removed with a scalpel.
r, the same colonies were cultured for 6 weeks at a light intensity of 258 umol m? s'1 and the skeleton
” i 12:12in each

The carbon and oxygen isotope composition of seawaler was measured on samples collected once a week. By
€ can be calculated. The skeletal %0 was also

the coral pre-incubated for 30 min in the dark, and after 1h in the dark to measure the respiration rate. The incubation maodium
was contineously agitated. Oxygen conceatration was monitored usiag a datalogger, Dissolved O, was measured using 3
polarographic clctrode calibaod cach day. The rates of et phosynibess and espi

jon were estimated using a linear

regression of O,

the experiment to estimate the rate of calcification.

Corats were sghied sing e bocyant weigh techiue (ki e . 1975; Davics. 1989) ot he binaing nd o he nd of

i 1. Measurcmeats

RESULTS

Calcification

The calcification rate of Acropora sp. under HL. was
2.5 fold higher than under LL. the difference was 17
fold for 8. pistillata.

Stable carbon isotope
The scawater 1Cyc: remained constant both during a diel cycle and
during several months. The average skeletal *C of Acropora sp. was

3
skeletal 13C of Acropora sp. was significantly correlated with the rate
of caleification. in both light treatment,

No correlation was found, in Acropora sp., between the skeletal
and net and gross photosynthes

stillata
The

han under HL. The skeletal *3C value of S.
appeared also more negative than under HL

e

. respiration, and the Py/R ratio.

Calcification (% d')
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Photosynthesis and respiration

The average net photosynthesis of Acropora sp. was higher under HL,
than under LL. The difference was not significant for . pistillata. We
have measured an increase of P when the light was doubled.

LJ

of 0, prodction
(photosynidesis) and
coasommation

(rexpiration)

[

Stable oxygen isotope
150, remained constant during the experiment. The average
skeletal 180 were more negative under LL than under HL. The
results obtained here raise the question of using oxygen isotopic
in
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‘We did not find a significant effect of irrads rate.

armm.nm- Acroponasg. 3 S i, mcem 2 SE).

MODEL

The increase of skeletal 13C with increasing light supports the model of
Goreau (1977). However the model needs to be revised to accommodate the
recent finding that calcification and photosynthesis draw carbon from two
reservoirs (seawater and metabolic DIC), and that respiratory CO, is the
jor source of DIC for calcification (Furla ef a.,in press).

ince photosynthesis is a rapid process, the diffusional pathway of does not
provide enough carbon 1o sustain photosynthesis. Zooxanthellae must
actively pump bicarbonate, leading an isotopic fractionation (Fig. 6). CO,
diffuses from seawater across the oral ectoderm layer, and is converted into

bicarbonate by the carbonic anhydrase. It is suggested that
: D : g

produced is therefore isotopically light. Under high light condition (Fig.

6A). zooxanthellar photosymhesis uses both 12C- and 1XC-DIC. the

photosynihet ier. CaCOy
ipitati 4

metabolic COy. The diffusional palhvu) unaffected by light variations.
but this pathway represents only 30% of the total carbon into the skeleton
(Furla eral. in press). Assuming that 70% of the DIC used for
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ey
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is metabolic CO,.
heavier. On the other hand. in low
respired. the CO, released, and the CaCO; deposi

ght (Fig. 6B). the organic matter
are isotopically lighter.
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