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SI.1 Preparation of otolith sections

Polyester resin (Buehler) was used for HP-11, HP-12, GP-292, 111 and 424; epoxy resin (ref. K2020, Brot Technologies)
was used for QCD, Bayovar-1C, and BH17. Embedded samples were then cut into frontal (sagittae) or transverse (lapilli)
sections using a diamond disk or wire saw. Sections were then mounted to microscope slides using Crystalbond 509
(Structure Probe Inc., Paris, France) for QCD, Bayovar-1C, and BH17, or Brot D200 glue (Brot Technologies) for HP-11,
HP-12, GP-292, 111 and 424. Sections were carefully polished using progressively �ner grit, �rst by hand using 13µm then
3µm silicon carbide suspensions (Brot Technologies), �nishing by polishing machine with a 0.1µm alumina suspension
(Brot Technologies) on a velvet disk (Escil, Chassieu, France). Gentle polishing did not prevent detachment of some
crystals at the edge of G. peruvianus otoliths. Internal stresses during the preparation process can also induce cracks in
some samples. Micropogonias sp., G. peruvianus, and Cathorops sp. otoliths are typically large (several millimetres) and
exhibit growth increments on the order of up to a few hundred micrometres.1,2

SI.2 Treatment of EXAFS spectra

Extrapolation of the edge jump and normalisation was performed using values in the pre-edge region, from 60�30 eV below
the absorption edge (E0), and in the post-edge region at 16�670 eV after E0 region for μEXAFS. As oscillations extend
in the whole XANES region, normalisation of XANES spectra was performed by adjusting the normalisation range to
align the spectrum with similar EXAFS spectra from visual comparison. The data were normalised and post-edge region
�attened using ATHENA3 with a E0 approximated at the energy corresponding to half of the edge jump. An arctangent
function was �tted to the pre-edge region, de�ned as points of normalised intensity below 0.45 of the edge jump, and
post-oscillation region, de�ned as E ≥ 16 300 eV. The E0 determined from the �tted arctangent function was used for the
rest of the treatment. Spectrum background was removed by �tting with splines over the full energy range after E0, unless
noted di�erently. In the processing of EXAFS data, a k2-weighting was used to amplify the spectrum in the mid- to high-k
range without excessively weighting the noise in the upper k range. A Hanning apodisation window from 1�9Å

−1
with

a taper of 1Å
−1

was applied before applying a Fourier transform to retrieve the pseudo-radial distribution with phase
correction from FEFF calculations on the �rst O shell. EXAFS �tting was performed on the interval 1�6Å in R-space.
Occupancy of each shell was �xed at theoretical values.

SI.3 SEM Images of otoliths

Figures S1 to S3 present images of the G. peruvianus otoliths after an acid attack and carbon coating. Similar features
are visible throughout both archaeological and modern samples, indicating that the microstructure is preserved.
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Figure S1: Secondary electron images of HP-11 (G. peruvianus, Huaca Prieta).
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(a) Transect composite image

(b) Left edge (c) Right edge

Figure S2: Secondary electron images of HP-12 (G. peruvianus, Huaca Prieta).
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Figure S3: Secondary electron images of GP-292 (G. peruvianus).
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Figure S4: First derivatives of XANES spectra in Fig. 3b illustrating the multiple in�ection points observed. Spectra have
been vertically shifted.
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Figure S5: Comparison of μXANES spectra at Sr K-edge at varying Sr concentrations on the archaeological otoliths QCD
(Micropogonias sp., Pampa de los fósiles, Peru), HP-11, and HP-12 (G. peruvianus, Huaca Prieta, Peru). The Sr content
determined by μXRF is marked in µmol · g−1 above each curve. Spectra have been vertically shifted.
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Table S1: Reference unit cell parameters of aragonite, strontianite, calcite, and vaterite4�8

Aragonite Strontianite Calcite Vaterite
Ca coordination 9 9 6 8
System Orthorhombic Orthorhombic Rhombohedral Hexagonal

Space group Pmcn Pmcn R3̄c P63/mmc
a (Å) 4.96183 (1) 5.107 4.989 4.130
b (Å) 7.96914 (2) 8.414 4.989 4.130
c (Å) 5.74285 (2) 6.029 17.062 8.490
α (◦) 90 90 90 90
β (◦) 90 90 90 90
γ (◦) 90 90 120 120
Unit cell
volume (Å3) 227.081 259.07 424.67 125.41
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