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Data reconstruction

- Raw data were fitted and calibrated. 
- The calculation takes into account the average thickness of the tooth section measured by subtracting the thickness of the glass slide 
from {tooth section + epoxy bond ~negligible thickness + glass slide}. 
- The background noise has been subtracted from the sample for each element.

In the next slides: 
- “Scanning”: actual areas scanned.
- Images reported in this ppt are “Mass diffraction”, in mg.kg-1 (ppm). 
- It is also possible to report “areal density”, in g.cm-3

- To save space, the elemental maps of some teeth may have been rotated by 90°.
- Maps are displayed using the “Gistheat” colormap.
- To enhance the banding/stress pattern while reducing overall noise, a 2D Gaussian filter was applied to the datasets. The kernel size 
(=strength of the filter) used is indicated for x and y. This will induce a slight smoothing of any curve generated from a transect. The curve 
may be saved from the same transect on the unfiltered dataset.
- To improve the visibility of distribution patterns, the contrast is adjusted on the maps, thus not displaying the full range of 
concentrations recorded in the scan. Numbers cited in the text have been directly measured on the scans, with the full range of 
concentrations.
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Spectral

L emission lines.
- For elements which Kα > 17 keV, the detectors only capture the L emission lines within the remitted fluorescent light: Pb and Ba. 
- For these elements, data were NOT calibrated.
- For each element, the 32 bit images from Detector 0  and Detector 2 were added in Image J (Process> Image Calculator), and then 

filtered using a Gaussian blur (Process> Filters> Gaussian blur) with a kernel size of 0.7-0.9. 

K emission lines.
- For elements which Kα < 17 keV, the detectors capture the K emission lines within the remitted fluorescent light: Ca, Zn, Sr, Cu, Fe, 

Mn. 
- Data are fitted and calibrated, and were processed (open .nxs, colormap, 2D Gauss filter) in HDIP.
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Romania – R1386 LRM2

110 µm

124 µm

109 µm

113 µm

108 µm

102 µm

111 µm

123 µm

Distal

Mesial

Average tooth section 
thickness (µm): 112.5

36 yrs. 1890 – 1926 CE

Blacksmith deceased in Colentina Hospital (Bucharest)
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ScanningR1386 LRM2

Overview at 10 µm

High resolution at 1.5 µm in cellular cementum
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R1386 LRM2 Gauss (1x1)

Ca K (Optimised for dentine)

Mn K

Fe KCu KZn KSr K

Ca K (Optimised for enamel)

Overview at 10 µm
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R1386 LRM2 Overview at 10 µm Gauss (1x1)

Ca K Zn KSr K

Close-ups for elemental variations in the dentine
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R1386 LRM2 Overview at 10 µm

Br K Pb L

Uncalibrated data (arbitrary units) Gauss (1x1)

- Optimised for 
primary dentine
- Significant increase 
in Pb at mid-root 
(~adolescence)

Optimised for cementum and secondary dentine
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R1386 LRM2 Overview at 10 µm Gauss (1x1)

Zn K Pb L

Close-ups for elemental variations in the cementum and secondary dentine

secondary 
dentine

cementum 
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R1386 LRM2 Gauss (0.8x0.8)

Ca K Sr K Zn K

Cu K Fe K Mn K

High resolution at 1.5 µm
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R1386 LRM2 Gauss (0.8x0.8)

Mn K

High resolution at 1.5 µm

Pb L

Uncalibrated data
(arbitrary units)
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Romania – A1651 LRM1

110 µm

138 µm

127 µm

129 µm

113 µm

100 µm

122 µm

135 µm

Distal
Mesial

Average tooth section 
thickness (µm): 121.75

Beginning of 20th c.
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ScanningA1651 LRM1

Overview at 10 µm

High resolution at 1.5 µm 
in mixed cellular and 
acellular cementum
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A1651 LRM1

- No stress

Gauss (0.7x0.7)

Ca K Zn KSr K

Overview at 10 µm
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A1651 LRM1

Cu K Mn KFe K

Gauss (0.7x0.7)Overview at 10 µm
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A1651 LRM1 Overview at 10 µm

Pb L
Uncalibrated data
(arbitrary units)Br K

Gauss (0.7x0.7)
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A1651 LRM1 Gauss (0.85 x0.85)

Ca K Sr K Zn K

Air

Towards root apex

Towards root
furcation

Dentine

Cementum

CDJ

High resolution at 1.5 µm
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A1651 LRM1 Gauss (0.85 x0.85)

Cu K Fe K Mn K

High resolution at 1.5 µm
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Romania – A1651 URC

83 µm

86 µm

89 µm

90 µm 83 µm

Average tooth section 
thickness (µm): 86.2

Beginning of 20th c.
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A1651 URC Scanning

Overview at 10 µm High resolution at 1 µm in cellular cementum
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A1651 URC Overview at 10 µm Gauss (0.9x0.9)

Ca K Sr K Zn K Fe K

Ca K (optimised for dentine for 
elemental variations) 
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A1651 URC Gauss (0.9x0.9)

Cu K Fe K Mn K

Overview at 10 µm
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A1651 URC

Ca K Sr K Zn K Fe K

Air

Dentine
Cementum

CDJ

Gauss (1x1)High resolution at 1 µm
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A1651 URC

Cu KMn K

Gauss (1x1)High resolution at 1 µm
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Odense – 533 LLM1

mesial

distal

Root apex 1

Root apex 2

103 µm103 µm

106 µm

102 µm

106 µm

103 µm

105 µm

104 µm

Average tooth section 
thickness (µm): 104.0

25-35 yrs. 1191 – 1269 cal. CE
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Odense 533 LLM1

Overview at 10 µm

High resolution at 1 µm in cellular cementum

High resolution at 1 µm in secondary dentine

Scanning
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Gauss (0.9x0.9)

Ca K Sr K Zn K

Odense 533 LLM1 Overview at 10 µm
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Overview at 10 µm

Cu K Fe K Mn K

Odense 533 LLM1 Gauss (0.9x0.9)
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Ca K Sr K Zn K

Odense 533 LLM1 Gauss (1x1)

Dentine Cementum

CDJ

Air

High resolution at 1 µm in cellular cementum
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Odense 533 LLM1 Gauss (1x1)

Cu K Mn K Fe K

High resolution at 1 µm in cellular cementum
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Odense 533 LLM1 Gauss (1x1)

Ca K Sr K Zn K

Secondary dentine

Air

Pulp
cavity

Primary
dentine

Limit
dentine I&II

High resolution at 1 µm in secondary dentine
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Odense 533 LLM1 Gauss (1x1)

Cu K Mn KFe K

High resolution at 1 µm in secondary dentine
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Odense – 896 LLC

100 µm

94 µm

106 µm 98 µm

99 µm

Average tooth section 
thickness (µm): 99.4

35-45 yrs. 1183 – 1265 cal. CE
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Odense 896 LLC

Overview at 10 µm

Scanning
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Gauss (0.8x0.8)Odense 896 LLC

Ca K Sr K Zn K

Overview at 10 µm
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Odense 896 LLC Gauss (0.8x0.8)

Cu K Fe K Mn K

Overview at 10 µm
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35-45 yrs.

Odense – 896 LLM1

105 µm

87 µm

76 µm

91 µm

86 µm

97 µm

Average tooth section 
thickness (µm): 99.4

1183 – 1265 cal. CE
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Odense 896 LLM1 Scanning

High resolution at 1.5 µm in mixed 
cellular and acellular cementum

Overview at 10 µm
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Gauss (1x1)

Ca K Sr K Zn K

Odense 896 LLM1 Overview at 10 µm
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Cu K Fe K Mn K

Odense 896 LLM1 Gauss (1x1)Overview at 10 µm
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Ca K Sr K Zn K

Cementum

Air

Dentine

CDJ

Towards root
apex

Odense 896 LLM1 Gauss (1x1)High resolution at 1.5 µm
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Cu K Mn KFe K

Gauss (1x1)Odense 896 LLM1 High resolution at 1.5 µm
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Odense – 914 ULM1

2 buccal 
roots

*

2 buccal 
roots

*
mesial

distal

buccal

lingual

104 µm

96 µm

102 µm

96 µm

96 µm

89 µm92 µm 92 µm

Average tooth section thickness 
(µm): 95.9

25-35 yrs. 1459 – 1566 cal. CE
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Odense 914 ULM1 Scanning

High resolution at 1 µm in cellular cementum

Overview at 10 µm
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Gauss (1x1)

Ca K Sr K Zn K

Odense 914 ULM1 Overview at 10 µm
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Gauss (1x1)Odense 914 ULM1

Cu K Fe K Mn K

Overview at 10 µm
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Overview at 10 µmOdense 914 ULM1

Br K Pb L
Uncalibrated data
(arbitrary units)

Gauss (1x1)
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Gauss (0.9x0.9)

Ca K Sr K Zn K

Cementum

Air

Dentine

Odense 914 ULM1

CDJ

Towards
root apex

High resolution at 1 µm
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Cu K Mn KFe K

Odense 914 ULM1 Gauss (0.9x0.9)High resolution at 1 µm
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Odense – 1149 URC

94 µm108 µm

93 µm

95 µm

100 µm

Average tooth section 
thickness (µm): 98.0

20-30 yrs. 1301 – 1415 cal. CE
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Odense 1149 URC Scanning

High resolution at 1 µm in acellular cementum

Overview at 10 µm
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Gauss (1.2x1.2)

Ca K Sr K Zn K

Odense 1149 URC Overview at 10 µm
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Cu K Fe K Mn K

Gauss (1.2x1.2)Odense 1149 URC Overview at 10 µm
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Overview at 10 µmOdense 1149 URC

Pb LBr K

Uncalibrated data
(arbitrary units)

Gauss (1.2x1.2)
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Gauss (1x1)

Ca K Sr K Zn K

Acellular
cementum

Air
Dentine

CDJ

Towards root apex

Odense 1149 URC High resolution at 1 µm in acellular cementum
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Cu K Mn KFe K

Odense 1149 URC Gauss (1x1)
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High resolution at 1 µm in acellular cementum



Odense – 1149 ULM1

107 µm

100 µm

112 µm

106 µm
98 µm

98 µm

101 µm

99 µm

Average tooth section thickness 
(µm): 103.5

20-30 yrs. 1301 – 1415 cal. CE
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Odense 1149 ULM1 Scanning

High resolution at 1 µm in 
mixed cellular and acellular
cementum

Overview at 10 µm
Problem of offset when
centering sample
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Ca K Sr K Zn K

Odense 1149 ULM1 Gauss (1x1)Overview at 10 µm
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Gauss (1x1)Odense 1149 ULM1

Mn KFe KCu K

Overview at 10 µm
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Overview at 10 µmOdense 1149 ULM1

Br K Pb L

Uncalibrated data
(arbitrary units)

Gauss (1x1)

61



cementum

Air

Dentine

CDJ

Towards root apex

Fungi holes, 
hyphae.

Gauss (1.2x1.2)

Ca K Sr K Zn K

Odense 1149 ULM1 High resolution at 1 µm
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Cu K Mn KFe K

Odense 1149 ULM1 Gauss (1.2x1.2)High resolution at 1 µm
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Næstved – 6 ULC

128 µm

125 µm

96 µm

112 µm

114 µm

Average tooth section 
thickness (µm): 115.0

~20 yrs. mid-13th – mid-16th c. CE

64



Scanning

Overview at 10 µm High resolution at 1 µm in acellular cementum

Næstved 6 ULC
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Næstved 6 ULC Gauss (1x1)

Ca K Sr K Zn K

Overview at 10 µm
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Næstved 6 ULC

Cu K Fe K Mn K

Gauss (1x1)Overview at 10 µm
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Overview at 10 µmNæstved 6 ULC

Pb LBr K

Uncalibrated data
(arbitrary units)

Gauss (1x1)
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Næstved 6 ULC

Ca K Sr K Zn K

cemen
tum

Air

Den
tine

CDJ

Towards root apex

Gauss (1x1)High resolution at 1 µm
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Næstved 6 ULC

Cu K Mn KFe K

Gauss (1x1)High resolution at 1 µm
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Næstved – 211 URC

146 µm 124 µm

120 µm

139 µm

142 µm
Average tooth section 
thickness (µm): 134.2

40-45 yrs. 1184 – 1266 cal. CE
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Scanning

Overview at 10 µm
High resolution at 1 µm

Næstved 211 URC
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Næstved 211 URC Gauss (1.2x1.2)

Ca K Sr K Zn K

Overview at 10 µm
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Næstved 211 URC

Cu K Fe K Mn K

Gauss (1.2x1.2)Overview at 10 µm
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Næstved 211 URC Overview at 10 µm

Br K Pb L

Uncalibrated data
(arbitrary units)

Gauss (1.2x1.2)
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Næstved 211 URC High resolution at 1 µm Gauss (1x1)

Ca K Sr K Zn K

Uncalibrated data
(arbitrary units)
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Næstved 211 URC High resolution at 1 µm

Cu K Mn KFe K

Uncalibrated data
(arbitrary units)

Gauss (1x1)
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Næstved 211 URC High resolution at 1 µm

Br K Pb L

Uncalibrated data
(arbitrary units)

Gauss (1x1)
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mesial

distal

buccal

lingual

Næstved – 211 LRM1

113 µm
107 µm

115 µm

106 µm

101 µm

105 µm

107 µm
112 µm

Average tooth section 
thickness (µm): 108.3

40-45 yrs. 1184 – 1266 cal. CE

79



Scanning

Overview at 10 µm High resolution at 1.5 µm in 
acellular cementum

Næstved 211 LRM1
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Gauss (1x1)

Ca K Sr K Zn K

Næstved 211 LRM1 Overview at 10 µm
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Cu K Fe K Mn K

Gauss (1x1)Næstved 211 LRM1 Overview at 10 µm

82



Næstved 211 LRM1 Overview at 10 µm

Pb L
Uncalibrated data
(arbitrary units)

Gauss (1x1)

Br K
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Gauss (1x1)

Ca K Sr K Zn K

cemen
tum

Air

Dentine

CDJ

Towards root apex

Næstved 211 LRM1 High resolution at 1.5 µm
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Gauss (1x1)

Cu K Fe K Mn K

Næstved 211 LRM1 High resolution at 1.5 µm
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Næstved – 268 LLM1

mesial

distal

buccal
lingual

116 µm
102 µm

101 µm

123 µm
102 µm

97 µm

83 µm
92 µm

Average tooth section thickness (µm): 102.0

30-40 yrs. 1441 – 1522 cal. CE
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Scanning

Overview at 10 µm

High resolution at 1.5 
µm in cellular cementum

Næstved 268 LLM1
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Gauss (1.2x1.2)

Ca K Sr K Zn K

Næstved 268 LLM1 Overview at 10 µm
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Cu K Fe K Mn K

Gauss (1.2x1.2)Næstved 268 LLM1 Overview at 10 µm
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Gauss (1x1)

Ca K Sr K Zn K

cementum

Air

Dentine

CDJ

Towards root apex

Næstved 268 LLM1 High resolution at 1 µm
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Gauss (1x1)

Cu K

Fe K

Mn K

Næstved 268 LLM1 High resolution at 1 µm

Pb L

Uncalibrated data
(arbitrary units)
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Næstved – 305 LLC

125 µm

107 µm

124 µm

134 µm105 µm

Average tooth section 
thickness (µm): 119.0

30-35 yrs. mid-13th – mid-16th c. CE
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Næstved 305 LLC Scanning

Overview at 10 µm
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Gauss (1.2x1.2)

Ca K Sr K Zn K

Næstved 305 LLC Overview at 10 µm
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Cu K Fe K Mn K

Gauss (1.2x1.2)Næstved 305 LLC Overview at 10 µm
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Næstved 305 LLC Overview at 10 µm

Br K Pb L

Uncalibrated data
(arbitrary units)

Gauss (1.2x1.2)
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Mesial?

Distal?

Buccal?

Lingual?

Næstved – 305 LRM1

128 µm 112 µm

133 µm

115 µm

106 µm

109 µm
119 µm

119 µm

Average tooth section 
thickness (µm): 117.6

30-35 yrs. mid-13th – mid-16th c. CE
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Scanning

Overview at 10 µm

High resolution at 1.5 µm in cellular cementum

Næstved 305 LRM1
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Gauss (1x1)

Ca K Sr K Zn K

Næstved 305 LRM1 Overview at 10 µm
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Cu K Fe K Mn K

Gauss (1x1)Næstved 305 LRM1 Overview at 10 µm
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Næstved 305 LRM1 Overview at 10 µm
Uncalibrated data
(arbitrary units)Br K

Gauss (1x1)

Pb L
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Ca K Sr K Zn K

cementum

Air

Dentine

CDJ

Towards root
apex

Gauss (1x1)Næstved 305 LRM1 High resolution at 1.5 µm
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Cu K Fe K Mn K

Gauss (1x1)Næstved 305 LRM1 High resolution at 1.5 µm
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