Effect of elevated pCO; on the boron isotopic composition and B/Ca ratio
into the Mediterranean coral Cladocora caespitosa
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The Intergovernmental Panel on Climate Change (IPCC) predicts an increase in atmospheric CO, partial pressure (pCO;) to levels of 490 to 1250 ppm in 2100, depending on the socio-economic
scenario considered. Because one third of anthropogenic CO, emissions has been stored in the oceans, ocean pH has already declined by 0.1 unit compared with preindustrial values (Orr et al.,
2005) and is predicted to decrease by another 0.4 units by the end of the century (Caldeira and Wickett, 2003). Seawater acidification will lead to a shift in inorganic carbon equilibria towards
higher CO, and lower carbonate ion concentrations.

The carbonate fon is one of the building blocks of calcium carbonate (CaC0;) and changes in its ambient concentration can affect the ability of calcifying organisms to precipitate CaC0;.

The Mediterranean sea is an interesting place to study global change and coral calcification because it is land-locked and acts like a miniature ocean, which reacts faster to environmental
changes than the open ocean (Bethoux et al. 1990). It is one of the potential hot spots where critical pH values are reached first and should thus be regarded as a model system in
studying changes of seawater chemistry and its effects on marine calcifiers.

In this study we have measured the boron isotopic composition and B/Ca ratio into the skeleton of the mediterranean coral Cladocora caespitosa (Picture 1).

Because boron isotopic signature in carbonates is controlled by pH, it may be used to better of coral and the seawater chemistry at the site of
calcification, which is difficult to obtain otherwise.
Corals should provide an ideal material for recording the paleo-pH of surface water. Their growth rates are high and they have high concentration of boron (5 times higher than in
foraminifera). As with any promising new proxy, it is necessary to calibrate it, one goal of this study. Picture 3: Clodocore caespitosa s an
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Fig. 1: Distribution of the two major species of boron (A}, and boron isotopic composition of !I\dividz:l species (B) vs. seawater pH

EXPERIMENTAL DESIGN The experimental setup (Fig. 2) used 2 aquaria with 2 different pCO,: ambient (ca. 400 patm), and elevated pCO; (ca. 750 patm). Except
pCO,, which remained constant during the whole year at the two fixed levels, temperature, light and photoperiod were gradually changed at
each season according to the measurements made in the bay of Villefranche at 25 m depth. At this depth, seawater temperature varied from
13°C (winter) to 22°C (summer) while irradiance varied between 20 and 60 pmol photon m-2 s*1. In order to maintain a constant seawater
temperature, each aquarium was equipped with one heater connected to electronic controllers. Light was provided by fluorescent tubes at
the required irradiance by using plastic mesh.
Normal and elevated pCO, were obtained by bubbling ambient air and air-rich CO2 in two batch tanks (110 1). Seawater in the batch tanks
was continuously pumped from the Bay of Villefranche at 10 m depth. pCO; at the desired level was achieved by using a gas blender (series
850, Signal instrument) in combination with a gas divider (model 821, Signal Instrument). pH was measured in each aquarium every 2 days
using a glass combination Orion electrode calibrated on the total scale using TRIS and AMP buffer solutions (DOE, 1994). Parameters of the
carbonate system (pCOy, CO32°, HCOy', DIC concentrations, and the aragonite saturation state) were calculated from pH (in total scale), TA,
temperature and salinity using the Seacarb program.
Mean values measured during this experiment:
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Three colonies of C. caespitosa were collected in the Bay of Villefranche (43°41° N, 718" €) at 25 m depth, transported to the laboratory and divided into several nubbins. They were cleaned from
epiphytes, associated fauna, and sediment, tagged on PVC supports and randomly assigned to one of the two treatments. These nubbins have been maintained during one year under the
experimental conditions and have experienced the four seasons. During the whole experiment, no artificial food was supplied to the tanks, but corals were considered naturally fed because
seawater supplied to the aquaria was not filtered.

At the beginning of the experiment, coral skeletons were stained with Alizarin (used as a chronological marker) (Picture 2A). At the end, corals were sacrificed, tissues were removed (NaOH) and §
the skeleton deposited during the experiment (i.e. after alizarine) was used for isotopic and trace element measurements (Picture 28). Picture 2
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B/Ca RaTIOS Results of 8/Ca did not show any difference between the
treatments: 0.926 + 0.06 vs. 0.929 + 0.08 mmol/mol for
normal and elevated pCO, respectively (Fig. 4).

The long-period variations of B/Ca ratios observed for
both the corallites are primarily controlled by the 9°C
temperature change during the experiment. A similar
relationship has been found by Montagna et al., (2007)
studying the same species in the North Adriatic Sea.
However, since borate is thought to be the B species
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seawater is pH dependent, different B/Ca ratios were
expected between treatments. The results are similar

118/43Ca ratios were analysed following the analytical method by
Montagna et al. (2006, 2007). We used a high sensitivity pulsed
laser ablation system, coupled with a Varian 820 ICPMS. Before
acquisition, surface on was removed by pre-ablatis
the coral surfaces twice, with a 230 pm diameter spot. The NISY
glass standard 612 and a Porites pressed powder disc were
analysed before and after each run on the samples, together with
the acquisition of the background (gas blank) for 60s, allowing L
correction for long-term machine drift during analysis. The
precision for B/Ca, calculated as the RSD (1o/mean) of 60s
acquisition on the Porites standard, was - 4%,
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wall precipitated during the experiment (Picture 4). Picture 4 other factors, such as temperature, are probably more
important.
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