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0 Sr in Reference,1,,=0.68 ppm (0.88% RSD)
. Ca in Reference, 1,,=0.013 ppm (0.80% RSD)
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'" reference solution uncorrected, 1,,=0.029 mmoVmol (0.30% RSD)

0 Sample 1 uncorrected, 1,,=0.028 mmol/mol (0.30% RSD)

. Sample 1 corrected with reference, '1"=0.007 mmol/mol (0.08% RSD)
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Figure 1. (a) Sr (open circles) and Ca (solid circles) in the reference mlution measured between each sample.(b) Sr (open circles) and Ca

(solid circles) in sample 1, a synthetic sample with similar Sr/Ca ratio to the reference solution. (c) Sr/Ca ratio of reference solution (triangles)
and sample 1 before (open circles) and after (solid circles) correcting for drift with the reference solution. Calculating the elemental ratio
accomplishes most of the reduction in high-frequency variability, while the reference correction removes the lower-frequency drift.

the concentration standard, the lines become less parallel and
the correction becomes less accurate. For example, the
standard deviation of the corrected values for solution 2, which
differs in Sr/Ca ratio from the concentration standard (solution
I) by only 1.3%, is O.oI5 mmol/mol (0.16%). The standard
deviation for solution 3, which differs by 9.6%, is 0.040
mmol/mol (0.39%). lithe data at lowest Ca concentration (30
ppm) are excluded, the standard deviation for solution 3
improves to 0.019 mmol/mol (0.19%). By preparing samples
so that the Ca concentration varies by less than a factor of 4
about the reference solution, and if the samples have Sr/Ca
ratios varying by -10%, the precision after making the
concentration correction is better than 0.2% (RSD) (Figure 2).

Scleractinian corals exhibit a very narrow range of
variability in Sr/Ca ratios «10%), so that analysis at
precision :to.2% without careful weighing of each sample is
routine. Other marine carbonates, such as foraminifera tests,
exhibit a larger range of variability in Sr/Ca ratio, so that the

concentration corrections may be inaccurate. In this case, a set
of concentration standards can be measured during the run that
cover the range of concentrations and Sr/Ca ratios of the
samples [Stoll, 1998]. The concentration corrections can then
be made using the concentration standard with the closest
Sr/Ca ratio as the sample. Alternatively, samples solutions can
be prepared with identical Ca concentrations so no corrections
are necessary.

3.2. Temperature From a Galapagos Coral

The Sr/Ca data for the Galapagos coral (Figure 3a) use an age
model constructed by comparing COADS SST data from the
2°x2° area around the Galapagos Islands with oxygen isotope
measurements of splits of the same samples used for Sr/Ca
analysis [Guilderson and Schrag, 1998]. The time series
extends from 1957 through 1982, when the coral died during










