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Context: Conversion of the proxies into environmental parameters needs a better understanding of the real 

significance of the measured geochemical tracers, such as oxygen isotopic ratio 18O, i.e. deciphering the 

environmental (temperature, salinity…) versus the biological controls. 

 

Objectives / scientific questions: Previous measurements of 18O by ion probe showed that this isotopic 

composition seems to be strongly correlated to temperature through kinetic fractionation proportional to CA 

precursor secretion. This project aimed at measuring other proxies (13C, 44Ca, 11B) to confirm or not this 

assumption. 

 

Main results: In a first part of the project, we tried to focus the measurements on centres of calcification (COC) to 

see if their 18O is sensitive to temperature. The results tend to show that the COC 18O decreases with 

temperature with a slope of -0.24‰/°C, so very close to the slope determined for bulk coral (illustration 1). The 

limitation is that the ion probe spot is bigger than COC size (10-15µm vs less than 5µm, respectively) and so we 

recorded a mixing of COC and fibre isotopic signatures.  

The 11B measurements were not very conclusive as the spot size was way bigger than the COC size (about 40-

50 µm for the spot size). We plan to try some new measurements in the future. Thanks to the installation of the 

hyperion source, it should be now possible to perform boron isotopic measurements with a spot size of about 10 

µm, and then be able to focus on COC signature. Moreover, the precision of the measurements was not sufficient 

to decipher the effects of temperature and light on the 11B signature. 

We performed some 13C profiles in corals cultured at different light intensities. The illustration 2 shows the 

results of two parallel 13C profiles obtained on corals grown under high light intensity. After observation of the 

spot location under SEM, it seems that the lowest values correspond to the COC. Moreover, we found difference 

in values between corals grown under low light intensity (LL) and high light intensity (HL), the corals grown under 

LL having lower 13C values. As suggested by Linsley et al (2019), photosynthetic rate seems to have an influence 

on coral 13C values. This influence could be an effect of the change in precipitation rate and thus a change in the 

amplitude to the kinetic effect.  

 

 

 

 

 

 

 



 

 

 

 

Illustration 1: 18O measurements (V-PDB) by ion probe in corals cultured at different temperatures (22, 25 and 

28°C). The measurements were focused on COC. The 18O values decrease with increasing T with a slope of -

0.24‰/°C. 

Illustration 2: 13C measurements (V-PDB) by ion probe in coral cultured at high light intensity. The measurement 

# represents the number of analyses. The profiles were made perpendicular to the growth axis. The lowest values 

represent the mixing between COC and fibres values. 

 

Future of the project : 
The near future for ASTICOT-2 is to finish the related publication.  
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