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Experimental set up
Four culture conditions:
* 450 patm-25.3"C ("normal pCO,, normal temperature”)
* 470 patm-28.2°C (“normal pCO;, high temperature”)
f * 734 yatm-25.1°C (*high pCO,, normal temperature”)
* 798 patm-28.3°C (*high pCOy, high temperature”).
All colonies were initially kept for 2 weeks under “normal pCO,, normal temperature’ After, 10 colonies were randomly
dispatched in each of the four tanks and the experiment ran for S more weeks.

Control of seawater pCO,

Seawater pCO, was adjusted prior to the transfer into aquaria using a pH controller (R305, Consort Inc.) connected to pH

electrodes (Orion, model 81025C) as described by Leclercq et al. (2000). pH modifications were achieved by bubbling

seawater with either pure CO, (to increase pCO;) or with CO,-free air (to decrease pCO,).

Since pCO; was controlled by injecting gases, total alkalinity was not affected: the changes of the carbonate chemistry
decades.
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Net photosynthesis (Pr) and dark (R) were d on 3 colonies g ut i

taken in each of(heh.mks!?«spexchambﬂs {240 ml) filled with the ¥ -E “{ 1 - 1 The increase of with

seawater used in each were used sif ina I under normal pCO, is in agreement with previous studies

water bath.The i medium was agitated, Dissolved O, was. g u% performed on corals (Coles & Jokiel, 1978; Kajiwara et al,,

measured using a Ponselle and every 1 min ol | 1995).
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Pn of each colony measured during the 5 weeks
subsequent to the perturbation did not vary with time
(repeated measures ANOVA, P = 0.15).

Pn was affected by temperature (ANOVA, P = 0.0005)
and pCO; (ANOVA, P = 0.009).

Respiration was not affected by temperature (ANOVA,
P =0.12),nor by pCO, (ANOVA,P = 0.11).
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The skeletal dry weight was measured every £ oat- L 1
week by weighing each colony using the ol
buoyant weight technique (Jokiel et al. 1978;
Davies, 1989), 02
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Treatment

The rate of cakification did not vary significantly
after the perturbation (repeated measures ANOVA,
P=023).

The calcification rate was significantly affected by
the treatment (ANOVA, P < 0,0001 for pCO; and P =
0.3 for The P<
0.001) between pCO; and temperature
demonstrates that there was a response to a
change in temperature but that it differs
depending on the level of pCO;.

The rate of calcification declined immediately after the rise in pCO; and did not change afterwards,
demonstrating that no acclimation process occurred. This is in agreement with previous studies:
* Marubini & Atkinson {1999) reported that the decrease of cakification is immediate in Porites

compressa.

* Langdon et al. (2000) found that the response of the community calification rate of the
Biosphere 2 ocean is not different during short-term (days) and long-term (months) changes in
Qarag.

C of colonies at elevated declined by 50% in response to
Imﬁsed pCO; However, calcification was not affected by elevation of pCO; in colonies

ined at ne This is not in with several papers that describe a
negative relationship between cakification and CO,, or a positive relationship with the aragonite
saturation state (Gattuso et al, 1998; Marubini & Atkinson, 1999; Langdon et al, 2000; Leclercq et
al, 2000; Leclercq et al, 2002; Langdon et al,, 2003; Marubini et al, 2003), However, in some of these
studies, Qarag has not been changed by manipulating pCO; but by changing the Ca2+
concentration (Gattuso et al.,, 1998), or by addition of acid (Marubini & Thake, 1999; Marubini et al.,
2003) or sodium bicarbonate (Marubini & Atkinson, 1999). These results demonstrate that pCO,
and temperature significantly interact to control calcification. The physiological basis of the
different response at two temperatures does not result from an indirect effect of temperature on
the seawater carbonate chemistry. Indeed, the change of pH and aragonite saturation state due to
increased temperature was similar at both pCO,s (ApH: -0.02 to -0.03; Ayay: 0.18 to 0.25) and
approximately 10 times lower than the changes resulting from increased pCO,.
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Specific density

3 nubbins from each treatment
were used to determine the
average number of zooxanthellae
per animal cell (CSD). Corals were
crushed with a hammer, placed in a
50 ml flask, and macerated by
agitation (Muscatine & Cernichiari,
1969). Approximately 330 host cells
from each colony were observed
and ranked according to the

Under normal pCO,, the CSD was
identical at both temperature and
equal to 1.4.The same value has been
reported in the same species
(Muscatine et al, 1998), and indicates
that there is a dominance of singlets.
This seems to be the standard
condition of the

The CSD increased to 1.7 under
elevated pCO; suggesting a higher
rate of algal division compared to the
division of animal cells. A change in
CSD indicates a disruption of the

The CSD increased under “high
pCO," (ANOVA, P < 0.001)
without being affected by the
change in temperature (ANOVA,
P=04).

There was a dominance of
singlets over doublets or triplets
under “normal pCO," {70% of
singlets and 30% of doublets).
The frequency distribution
changed at elevated pCO, with
47% of singlets, 41% of doublets

nd 11% of animal cells
number of zooxanthellae (from one A balance between the growth rate of
to eight) that each contained. Tmemen :onu::’l:‘ghe'mme i algal and animal cells.
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