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Il. Results

1. Wood from living trees
2. Relation between rock-soil-wood isotopic ratios
3. Wood from shipwrecks



Il.1. Results from living trees

Box plots of the living trees isotopic signature
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Box plots
represent 50%
of the values.
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of the values.

Specific signature for each site 2 linked to rock type
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Another way for discrimination within a site

Example: Basque country B2
B2S1: AZK
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Another way for discrimination within a site

Example: Basque country B2
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Il.2. Results from rock and soil analyses

Soil description

_ Description macroscopique
= Taille des Nature des grains
® 3 [ g -
SOL Cod'e ] Couleur 5 z | 3 2 3| E |8 =g 3 Texture Informations
terrain | =l 2|3 % g 3|8 |SE < 5
= = 410 |8|o|2|" g Bl
LIN101| - | 10YR 3/6 dark yellowish brown | X | X X? X Limono-argileux
S1{LIN113| - 2.5Y 2,5/1 black X | X Limono-argileux Certains agrégats réagissent a HCI
Al LIN201| - 2.5Y 2.5/1 black X | X X Limono-argileux
NAVA05| + 10YR 2/2 very dark brown X X? | X? X? Limono-argileux
NAVEOg§ - 10YR 2/2 very dark brown X Limoneux Beaucoup de MO
) e e
OIR101| - 10 YR 8/2 very pale brown X | X X Argilo-limoneuse
. OIR104| - 10 YR 5/3 brown X | X X | X X Limono-sableux
S1 OIR111| - 10 YR 5/2 grayish brown x | X | X X X Limono-sableuse Quartz anguleux CHIOUSSES, concretions
mangasiques
B1 2 OIR204 | + 10 YR 7/3 very pale brown X | X X X Argilo-limoneuse Grains de calcite visibles
OIR205| + 10 YR 5/2 grayish brown X X X?| X X | Argilo-limoneuse
ARTOO1| - 2.5 Y 4/3 olive brown X | X X | X X X | Limono-(sableux) Quartz anguleux émoussés
S2 | ARTO02| - 2,5Y 5/3 light olive brown x| X | X X | X X X Limono-sableux Quartz anguleux émoussés
ARTO004| - 2.5 Y 5/4 light olive brown X | X X | X X X Limono-sableux
B ls1 AZK004| - 10 YR 4/3 brown X | X X Argilo-limoneux
AZKO005| - 10 YR 4/3 brown X | X Argilo-limoneux

‘ 9 representative soil samples were selected for isotopic analyses




Il.2. Results from rock and soil analyses

Rock description

© Description macroscopique
E Liant Nature des grains
‘ R o [Quartz] 3 [ T2 T2 s _
ROCHE |Codeterrain| © | S | 2| 3 | = s|l8| 5|35 H|° Nom roche Informations
= E @ E = m| B | = = EIJ _g = % =
SR EIE R R ES
2|2 |Q Q8|7 | F|E =<5 <6
LIN101 1 X X X? X X? ‘Wackstone
S1 LIN113 X X X X Wackstone Clastes biogéniques
Al LIN201 + | X X X ‘Wackstone Clastes biogéniques
S2 NAV405 + X7 X X X? ‘Wackstone dolomitique
NAVEOS + | X X | X Wackstone dolomitique
OIR101 - X X X Argilite-silteuse
1 OIR104 - X X X Argilite-silteuse
S1 OIR111 - | X XXX X X X Greywacke Feldspath visible
B1 2 OIR204 + | X X X X Siltite a matrice carbonatée
OIR205 =k X X X? | Siltite a matrice carbonatée
ARTO001 - X X [|X|X X X Siltite-schisteuse Veine de quartz
S2 ARTO002 - x| X X | X X X Arénite-schisteuse Trés altérée
ARTO004 - X X?1X? X?
AZK004 1 X X?
B2 |81 AZKO005 + | X X Mudstone Veine de calcite, entroques

‘9 representative rock samples were selected for isotopic analyses



Il.2. Results from rock and soil analyses

Taux de saturation %
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Il.2. Results from rock and soil analyses
XRD (X-ray diffraction) analyses

B1S1-2 Suspension de sol

|15
ur L=
f [ E _.l" . l‘f‘.r ||
| - : I
7 AN T |
"y : ; '
WW ® on, Myl oot g
] "~ ~ r~
W g 3
M
2 S | 2
- — [Ta]
\, f?L £ = 3 || - [\ 3
e \ _—
- T — | L
- R ST f H‘n.w‘ A R
200~ KP'MHW'WW‘ g e "’“"-MW“%M( R T
o-
4 5 ] T a8 a 10 1 12 13 14 15 16 7 18 19 0 21 =2 3 24 25 26 27 28 ]

ZThéta (ZThetaTheta couplés) WL=1,54060



Il.2. Results from rock and soil analyses

Do we have a correlation between the Sr
isotopic ratios of rocks, soils and trees?

\ 4

Undergoing analyses



11.3. Results from shipwreck timbers

First analyses of wood from Ribadeo shipwreck

0,7100 & 87Sr/86Sr
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Wood from shipwreck are contaminated by sea water elements
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11.3. Results from shipwreck timbers

First extraction results

Before . signature
0,7091 : i
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Sea water elements were extracted from the wood but the
extraction is not complete




11.4. Characterization of the contamination

=. Macroscope
e SEM




11.4. Characterization of the contamination

200 Bellection
~22,2 29

XRD diagram of wood from
shipwreck l/m

{HOReflection 16,520 i - three planes of reflection
~14.8 28 '
m ; of the cellulose crystals
\ / § same signal found in living
j ' trees

Common peaks for wood samples




Photo SEM

Sometimes other peaks ...

XRD diagram from another sample
Calcium oxalates: Ca(COO),
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Photo TOMO

Sometimes other peaks ...
XRD diagram from another sample
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More peaks ... Photo SEM

XRD diagram from another sample
Calcium oxalate : Ca(COO),
Mohrite : (NH,),Fe(SO,), - 6 H,O
Gypsum : CaS0O,-2H,0

Calcite : CaCO,
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Possible contamination of the wood signature with marine elements in the crystals




11.5. Extraction protocol to eliminate the
contamination




Example of extraction applied on a wood from shipwreck from the 18th
century (BAY 01W 2S)
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Fe and S are eliminated by water

Ca and Sr are extracted by water (in
sulfates) and by NH4Ac (exchangeable)

Similar results for three other shipwrecks

Does that mean that we extracted the totality of seawater elements?




11.5. Extraction protocol to eliminate the
contamination

Verification of the minerals present before and after the
extraction on BAY 01W 2S

Before After
extraction extraction

50004

2
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d (2Theta/Theta couplés) WL=1,54060

Elimination of Gypsum and Calcite by the extraction
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Thank you for your attention!
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Coups

Pas vraiment étonnant...
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Pas vraiment étonnant...

- | Calcite : CaCO,
%4] Quartz : SiO,

5 Quartz : SiO,
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Dégradation du signal bois intense en surface e

(précipitations, contamination par autres matériaux ...)



87Gy /865

II.1. Premieres analyses de bois

Comparaison du rapport 87Sr/26Sr d’un bois de cathédrale
avant et aprés immersion dans I'eau de mer

0,7150 -+

SN

0,7130 -

0,7120

07110 |

0,7100 - .
] Signature

0,7090 - eau de mer
0,7080 - | =0.7092

Avant immersion

30
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II.1. Premiéres analyses de bois

Comparaison du rapport 87Sr/26Sr d’un bois de cathédrale

avant et aprés immersion dans I'eau de mer
0,7150

0,7140 -
0,7130
0,7120
0,7110

0,7100 .
Signature
0,7090 eau de mer

0,7080 =0.7092

Avant immersion Aprés immersion

Evolution rapide de la signature d’un bois vers une
signature eau de mer




1¢" type de bois étudié : bois actuel

e lt&ﬁ-ﬂl‘uﬁ-“ e |

A i "R

Echantillonnage difficile
Analyses sans surprises




2¢me type de bois étudié : bois archéologique

1cm

Echantillonnage facile
Mais qu’analyse-t-on?!
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