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Iberian shipwreck and wood provenance

Wood, an important feedstock that influenced modern age society and economy

Contributed to shipbuilding development between the 15t and 17t century
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Wood organic components
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Archaeological Wood

Archaeological wood is found in bad state due to attack by biological agents.

Physical and chemical properties of archaeological wood vary depending on
environment conditions.

Its inner parts are better preserved than its outer parts that are more degraded.
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A Roman ship being excavated - Museum of Roman Ships: View along the keel of the remains of the Tantura B wreck being excavated
www.comune.pisa.it photo ©1996 Institute of Nautical Archaeology

Archaeological wood can be specially cellulosic or lignitic or any combination of these,
due to chemical changes underwent.



FTIR-ATR: Fourier Transform Infrared-Attenuated Total Reflectance

The radiation emerging from the source passes through an interferometer to
the sample before reaching a detector

1 Source 2. Interferometer
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Basic step of an FTIR spectrometer

The beam is splitted when it passes through the sample, due to changes in the
vibrational energy of the molecules.

The absorption spectrum allows identifying bands that characterize vibration of
atoms functional groups present in the molecule.



FTIR-ATR: Fourier Transform Infrared-Attenuated Total Reflectance
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FTIR spectra of beam wood and straw paper



FTIR-ATR: Fourier Transform Infrared-Attenuated Total Reflectance
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Main bands of infrared spectrum of wood and their
assignment to functionality (Esteves et al 2013)
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FTIR-ATR: Fourier Transform Infrared-Attenuated Total Reflectance
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FTIR-ATR: Fourier Transform Infrared-Attenuated Total Reflectance
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FTIR-ATR: Fourier Transform Infrared-Attenuated Total Reflectance
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Py-GCMS: Pyrolysis coupled to gas chromatography and mass spectrometry

Pyrolysis is a thermochemical degradation reaction caused by heating samples at
temperatures of 400-900°C in an inert atmosphere during a short time.
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Integrated system Py-GC-MS

Products yields are transported by a flow of inert gas to the chromatographic column,
where compounds are separated. Following in the mass spectrometer that is equipped
with an ion trap where it takes place the separation based on the mass to charge ratio
(m/z) of the ions. The signal from the detector is computed and converted in a mass

spectrum.



Py-GCMS: Pyrolysis coupled to gas chromatography and mass spectrometry
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Methods testing and ability improving

Analysis of shipwreck wood by FTIR/PY-GCMS

Analysis of beam wood by FTIR/PY-GCMS In process

Analysis of pine wood cores by FTIR/PY-GCMS

Analysis (after crossdating) of pine wood cores collected in Andalusia ] February

Oak sampling in Basque Country and analysis (after crossdating)

Must be planned

Shipwreck woods sampling and analysis (after crossdating)




Avoid as much as possible contamination during sampling and dendro-analysis

Coring without lubricating borer

Avoid gluing during crossdating P r— = m—

Sufficient amount of sample (at least two similar cores per tree)

Avoid scarred shipwreck wood (burnt, attacked...)
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