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C-14 Production and reservoirs graphics by Irka Hajdas
www.ams.ethz.ch/research/ams/radiocarbon

210Pb sources in a peat-bog (De Vleeschouwer et al. 2010)

210Pb and 14C sources in an ombrotrophic peatbog

T1/2 = 22.6 years
Source: U-decay chain

aerosol particles

T1/2 = 5730 years
Source: cosmogenic

CO2 - photosynthesis 

210Pb 14C

http://www.ams.ethz.ch/research/ams/radiocarbon/carbon_cycle?hires
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Słowińskie Błoto

blue - meadow; green - pine crop and birch (height to 12 m); 
yellow - open peat bog; grey - draining ditches

Site and coring (AD 2006)

X

SL4 core



ü 1-cm thick samples 
ü sequential HNO3-H2O2-HCl digestion 
ü Po deposition on silver discs
ü a activity measured 
ü supported 210Pb activity (ca. 10 Bq/kg) 

below depth 34 cm

210Pb 14C

210Pb and 14C measurements

ü 1-cm thick samples 
ü macrofossils selected 
ü acid-alkali-acid treatment 
ü graphite production 
ü AMS measurements of 14C content
ü calculation of of 14C ages



Site – publications 



De Vleeschouwer et al. 2009 
(The Holocene)

• 210Pb and 8 14C dates
• OxCal P_Sequence calibration 
• GAM (generalized additive model) age-

depth modelling (Heegaard et al. 2005)

Age-depth model – status for AD 2008, published

UPDATES:
ü More 14C dates
ü 210Pb methodology
ü Calibration curves
ü Age-depth modeling tools



RESULTS – 210Pb CALCULATIONS



Raw results - 210Pb activity



Raw results - 210Pb activity
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Extrapolation of the unsupported 210Pb activity



Extrapolation of the unsupported 210Pb activity

• use mathematical function which best fits the 
measured activity
• use F-statistics as the measure of the match quality
• the best extrapolation results (TableCurve software, 

3665 possibilities) were obtained for the functions 
described by the same formula for all cores:

𝑙𝑛𝑦=𝑎+𝑏𝑥𝑐
where: 
• x – depth mass (g/cm2)
• y – specific activity of unsupported 210Pb 

(Bq/kg)
• a, b, c – the parameters of the matched 

function



210Pb derived ages – CRS models

• For SL4 the parameters are:
üa= 5.76 
üb= -5.15 10-5

üc= 3.00
• and the formula is:
• 𝑙𝑛𝑦 = 5.76 - 5.15 10-5 x3

• The value of F-statistic for the SL4 
peat core:
ü F = 169
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210Pb derived ages – Mod-Age

Hercman and Pawlak, 2012
Hercman et al., 2014

”The MOD-AGE model takes into consideration
not only the uncertainty of activity
measurements but also the uncertainty of 
depth determinations and complete
information about the distributions of both
values.”



Results presentation – no age-depth 
modelling



210Pb and 14C ages

Old 210Pb CRS New 210Pb CRS ModAge 210Pb



210Pb and 14C ages

Old 210Pb CRS New 210Pb CRS ModAge 210Pb



Comparison of age-depth modelling tools



Clam models (smooth spline)

Old 210Pb CRS New 210Pb CRS ModAge 210Pb



Clam models (smooth spline) + uncertainties

Age cal BP („best age”)
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Bacon models

Old 210Pb CRS New 210Pb CRS ModAge 210Pb



Bacon models + uncertainties

Age cal BP (median)
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Old 210Pb CRS New 210Pb CRS ModAge 210Pb

OxCal P_Sequence models

Amodel=59 Amodel=97 Amodel=45



OxCal P_Sequence models + uncertainties 

Age cal BP
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Our preferred age-depth model ;-)



Age cal BP
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New 210Pb CRS models (clam, Bacon, OxCal) + uncertainties



Age cal BP
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New 210Pb CRS models (clam, Bacon, OxCal) + accumulation
rates



• Different models – slightly different answers
• Sources of uncertainty 

• 210Pb dates – treatment of activity
• 14C dates – modelling tool 

• New Bayesian tools give better estimates of uncertainties
• Choice of dating method and age-depth tool case dependent, e.g.

• SL2 core: 14C dating only - for biological proxies and stable isotopes on 
Sphagnum

• SL4 core: 210Pb and 14C for atmospheric dust reconstructions 

• Acknowledgements for age modeling tools! 
• Maarten Blaauw, Andres Christen
• Christiopher Bronk Ramsey

Conclusions

Thomas Bayes
1701-1761


