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 Articulate brachiopods are frequently utilized for 
deciphering the oxygen and carbon isotopic compositions and 
temperatures of ancient oceans because their fossil shells are 
relatively resistant to diagenetic alteration [1]. In addition, 
they precipitate their shells in, or close to (± 1 permil), isotope 
equilibrium with ambient seawater [2]. Higher deviations in 
isotopic signatures were observed only in one sample, 
collected in an intertidal zone of NW Washington State, USA 
by Auclair et al. [3]. In the present study we carry out a three-
dimensional micro sampling of modern and ancient 
brachiopods in order to demonstrate the possible ranges of 
oxygen and carbon isotope values in a single specimen within 
the context of paleogeography, elemental distributions, 
cathodoluminescence and crystallographic investigations.  
 The initial results of sampling along the growth axis of 
two Permian brachiopods from low and high latitudes, yielded 
oxygen and carbon isotope values that varied less than 1 
permil. Moreover, isotope values along single growth lines 
that are perpendicular to the growth axis, are within 0.3 permil 
for both oxygen and carbon. In a variety of Triassic 
brachiopods, sampling at different points yielded oxygen and 
carbon isotope values within 0.5 and 0.3 permil, respectively. 
Additional measurements on modern and ancient brachiopods 
are currently in progress. 
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 The shell chemistry of the fast growing gastropod 
Concholepas concholepas (Northern Chile) was investigated 
to calibrate chemical tracers with environmental parameters, 
with a first focus on water-temperature. Our first aim is to 
understand shell growth modalities. Subdaily patterns were 
evidenced in cultured organisms through successive 
fluorochrom marking combined with microscopic 
observations. The temperature of the water in which the 
animal had grown was recorded every 30 minutes by an 
automated device. For the high-resolution geochemical 
profiles, the analysis points were based on a chronological 
framework previously determined. Chemical time-series in the 
shell can thus be directly compared with temperatures 
measured during shell formation. 
 High-resolution trace element profiles were obtained 
using Laser Ablation ICP-MS (LA-ICP-MS) and electron 
microprobe (EM). Profiles were done in the external calcitic 
layer, from the growing edge backwards in a one month time 
of shell growth. Considering the mean daily growth rate of 
C. concholepas of 100 µm/day and the spatial resolution of 
the two techniques, we obtained two analyses per day with 
LA-ICP-MS and around five per day with the microprobe. For 
both techniques, the homogeneity of a layer deposited at a 
given time was tested through several analyses along the same 
growth line. The elements analysed were Mg, Sr, Ba and Mn, 
plus Fe for the EM. Ba, Mn and Fe were below the detection 
limits. For both Sr and Mg profiles, the variations were 
analytically significant for the fragment of shell analysed.  
The mean LA-ICP-MS Sr concentration of 1140 ppm is 
similar to that of the EM (1100 ppm). For Mg, the mean EM 
contents are around 10% different from those obtained with 
LA-ICP-MS. The EM higher resolution Mg profiles grossly 
mimic the daily water-temperature fluctuations whereas the 
LA-ICP-MS Mg results mostly highlight the monthly 
temperature pattern. 
 These initial data demonstrate the validity of both 
techniques for analysing biogenic calcite at high-resolution. 
Future studies will also include SIMS stable isotope analyses 
(δ18O). This innovative study, combining precise 
sclerochronological and high-resolution geochemical analyses 
in C. concholepas, is a new approach to establish a general 
methodology for the use of mollusc shells as recorders of 
environmental parameters. 


