Interacting effects of an increase of pCO2 and temperature on photosynthesis and calcification in a scleractinian coral
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Experimental set up tramaring Respiration was not affected by temperature (ANOVA,
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* 450 patm-25.3°C ("normal pCO;, normal temperature™)

* 470 patm-26.2°C ("normal pCO,, high temperature”)

* 734 patm-25.1C ("high pCO,, normal temperature”)

* 798 patm-28.3°C (*high pCO,, high temperature”).

All colonies were initially kept for 2 weeks under “normal pCO;, normal temperature” Then, 10
colonies were randomly dispatched in each of the four tanks and the experiment ran for 5 more

Control of seawater pCO,

Seawater pCO; was adjusted prior to the transfer into aquaria
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,).
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technique (Jokiel et al., 1978; Davies, 1989).
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The rate of calcification declined immediately after the rise in pCO; and did not change afterwards,
demonstrating that no acchmation process occurred. This is s nagmmml wnh previous studies:
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Biosphere 2 ocean is not different during short-term (days) and long-term (months) changes in Qarag.

Caleifis of colonies d at elevated declined by S0% in response to increased
PCO;. However, calcification was not affected by elevation of pCO, in colonies maintained at normal

the changes of the y were poperly ing the changes predicted to occur 23C M2C  B/IT T temperature. This is not in agreement with several papers that describe a negative relationship between
during the next decades. Treatment calcification 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,
The rate of calification of each colony did not vary 2003; Marubini et al, 2003), However, in some of these studies, Qarag has not been changed by
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S o - and reef The calcification rate was significantly affected by the results demonstrate that pCO, and temperature significantly interact to control calkcification. The
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3 nubbins from each treatment were used
to determine the average number of
zooxanthellae per animal cell (cell specific
density). Corals were crushed with a
hammer, placed in a 50 ml flask, and
macerated by agitation (Muscatine &
Cernichiari, 1969). Approximatety 330 host
cells from each colony were observed and
ranked according to the number of
zooxanthellae (from one to eight) that each
contained.

18, The CSD increased under “high pCO,"
E s (ANOVA, P < 0.001) without being affected
s 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
08) frequency distribution changed at
elevated pCO; with 47% of singlets, 41% of
doublets and 11% of animal cells

Ll containing more than 2 zooxanthellae.

AS0peem 0w TMpaem  J9Spete
Byc mrc arc arc
Treatment

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 symbiosis.

The CSD increased to 1.7 under elevated
pCO; suggesting a higher rate of algal
division compared 10 the division of animal
cells. A change in CSO indicates a disruption
of the balance between the growth rate of
algal and animal cells,




