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Previous approaches to spatial analysis of marine 
biominerals and precipitates such as shells, foraminefera, 
corals, marine carbonates and Mn-Fe nodules have focused 
on sequential spot ablations or slow line scan transects in 
order to maximise counting statistics for determination of 
accurate distributions of elements and isotopic/elemental 
ratios. This methodology is typically slow relative to sample 
area analysed, and results are rarely representative of the 
entire sample and heavily dependent on the region selected 
for analysis, typically based on a cursory visual or 
microscopic inspection.  

Modern LA-ICP-MS instrumentation has achieved 
increases in performance and sensitivity via developments 
such as fast ablation chambers, the dual concentric injector 
(DCI), Jet interface and high-sensitivity cones. These 
improvements allow large-scale images to be constructed in 
reasonable analytical times and at higher resolution. The 
information yielded allows the researcher to assess whether 
any given data point is typical of the entire sample, e.g. an 
anomalous signal can be attributed to an inclusion or overall 
sample heterogeneity. Data from an entire region can be 
assessed as a mean value (e.g. summing of signals from a 
whole growth band in a marine carbonate) giving rise to 
improved counting statistics over the previous approach. 

Here we give examples of the application of LA-ICP-MS 
to elemental imaging of deep sea Mn-Fe incrustations (LA-
ICP-TOFMS), and to isotopic and elemental composition 
imaging of tropical and deep-sea corals. 


