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Introduction

Results — 21%Pb calculations:
* Classical old CRS
» extrapolation procedure (,,new CRS”)
* ModAge CRS calculations

Results presentation — no age-depth modeling

Comparison of age-depth modelling tools (GAM, clam, Bacon, OxCal) and
their uncertainties

Our preferred age-depth model ;-)
Conclusions



210ph and 14C sources in an ombrotrophic peatbog
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219pp sources in a peat-bog (De Vleeschouwer et al. 2010)
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http://www.ams.ethz.ch/research/ams/radiocarbon/carbon_cycle?hires

Site and coring (AD 2006)
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Site — publications
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Multiproxy evidence of ‘Little Ice Age’
palaeoenvironmental changes in a peat
bog from northern Poland

Frangois De Vleeschouwer,'** Natalia Piotrowska,” Jarostaw
Sikorski,” Jacek Pawlyta,” Andriy Cheburkin,® Gaél Le Roux,'
Mariusz Lamentowicz.* Nathalie Fagel' and Dmitri Mauguoy’®
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Science of the Total Environment
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An international journal

J of Quatcrnary

Climate and human induced hydrological change since AD 800 in an
ombrotrophic mire in Pomerania (N Poland) tracked by testate amoebae,
macro-fossils, pollen and tree rings of pine

MARIUSZ LAMENTOWICZ, KRYSTYNA MILECKA, MARIUSZ GALKA, ANNA CEDRO, JACEK PAWLYTA,
NATALIA PIOTROWSKA, LUKASZ LAMENTOWICZ AND WILLEM O. VAN DER KNAAP

cience of the
Environment

Anthropogenic impacts in North Poland over the last 1300 years — A record of Pb, Zn, "¢ Nuclear Instruments and Methods in Physics Research B
Cu, Ni and S in an ombrotrophic peat bog i

Francois De Vleeschouwer *“*, Nathalie Fagel ¢, Andriy Cheburkin ®, Anna Pazdur ?, Jaroslaw Sikorski ?,

C lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/nimb

Nadine Mattielli ¢, Virginie Renson ¢, Barbara Fialkiewicz f, Natalia Piotrowska ?, Gaél Le Roux '

Intercomparison of radiocarbon bomb pulse and ?'°Pb age models. A study
in a peat bog core from North Poland

Natalia Piotrowska®*, Francois De Vleeschouwer®', Jarostaw Sikorski?, Jacek Pawlyta?,
Nathalie Fagel ®, Gaél Le Roux®?, Anna Pazdur?



Age 0

Age-depth model — status for AD 2008, published

Depth

De Vleeschouwer et al. 2009
(The Holocene)

e 210pp and 8 4C dates

* OxCal P_Sequence calibration

* GAM (generalized additive model) age-
depth modelling (Heegaard et al. 2005)
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Raw results - 21°Pb activity

allochthonous 210Pb concentration (BQ/kg)
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Raw results - 21°Pb activity

Age

Depth

allochthonous 210Pb concentration (BCI/kg)

CRS model
g (Constant Rate | =
5 of Supply)

+ water content
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Extrapolation of the unsupported 21°Pb activity

Depth

GEOCHRONOMETRIA 46 (2019): 1-14

' DOI 10.1515/geochr-2015-0101
§ sciendo

Available online at
https://content sciendo.com/view/journals/geochr/geochr-overview.xml

—

A NEW METHOD FOR CONSTRUCTING Pb-210 CHRONOLOGY OF
YOUNG PEAT PROFILES SAMPLED WITH LOW FREQUENCY

JAROSLAW SIKORSKI
Silesian University of Technology, Institute of Physics — Centre for Science and Education, Konarskiego 22B, 44-100 Gliwice, Poland

Mass depth, g/cm?

200 300 400
Unsupported "°Pb, Bg/kg
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Extrapolation of the unsupported 21°Pb activity

Depth

e use mathematical function which best fits the
measured activity

* use F-statistics as the measure of the match quality

E

* the best extrapolation results (TableCurve software, &3
3665 possibilities) were obtained for the functions |3
described by the same formula for all cores: §
Iny=a+bxc 3

where: =

e x—depth mass (g/cm?)

* y — specific activity of unsupported %1°Pb
(Ba/kg)

* a3, b, c—the parameters of the matched 200 300 400 500
function Unsupported 2'°Pb, Bq/kg



210pp derived ages — CRS models

Age

* For SL4 the parameters are:
v'a=5.76

v'b=-5.15 105
v'c=3.00
* and the formula is:
e Iny=5.76-5.15 10> x3

* The value of F-statistic for the SL4
peat core:

v F=169

Depth

1750 1800 1850 1900

1950 2000
Calendar age, AD




210ph derived ages — Mod-Age il

Depth
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”"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.”

Hercman and Pawlak, 2012
Hercman et al., 2014

Quaternary Geochronology

ELSEVIER journal homepage: www.elsevier.com/locate/quageo

Research paper

MOD-AGE: An age-depth model construction algorithm

H. Hercman, |. Pawlak*
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210ph and 14C ages

Old 219Pb CRS New 210Pb CRS ModAge 210Ph
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210ph and 14C ages

Old 219Pb CRS New 210Pb CRS ModAge 210Ph
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Age

Clam models (smooth spline)

Depth

Old 219Pb CRS New 210Pb CRS ModAge 210Ph
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Clam models (smooth spline) + uncertainties

Half of 95% confidence interval
40 60 80

—--210Pb CRS old+14C

* 210Pb CRS old+14C
* 210Pb CRS new+14C
* 210Pb ModAge+14C

* GAM ancient model

——210Pb CRS new+14C
~-210Pb ModAge+14C
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Bacon models

Old 219Pp CRS New 210Pp CRS
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Bacon models + uncertainties

Half of 95% confidence interval
50 100

* 210Pb CRS old+14C ——210Pb CRS old+14C

« 210Pb CRS new+14C
« 210Pb ModAge+14C

* GAM ancient model

—+-210Pb CRS new+14C
~210Pb ModAge+14C

Age cal BP (median)




OxCal P_Sequence models

Old 219Ph CRS New 210Pb CRS ModAge 210Ph

é : AmodeI=59 4 A odel=97 : AmodeI=4'5

§L4_21 old P_]SequonceM,O.Z,U(-z 2)) [A :59 A:103] > Sequende(1,0. zu&z 2)) [Amadel:97 A:100] (11,0.2, ”."Z-F)) [ 1:45 A_-100!

| | | Nl - A L | L Lo |
800 1000 1200 1400 1600 1800 20! 00 1200 1400 1600 1800 2000 00 1200 1400 1600 1800
Modelled date (AD) Modelled date (AD) Modelled date (AD)




OxCal P_Sequence models + uncertainties

Half of 95% confidence interval
50 100

-—210Pb CRS old+14C

* 210Pb CRS old+14C
—-210Pb CRS new+14C

e 210Pb CRS new+14C
* 210Pb ModAge+14C
* GAM ancient model

---210Pb ModAge+14C

Age cal BP
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New 21°Pb CRS models (clam, Bacon, OxCal) + uncertainties

Half of 95% confidence interval
50 100

e clam ——clam
——Bacon
e Bacon

—-0OxCal
* OxCal

——GAM ancient model
* GAM ancient model

Age cal BP




New 21°Pb CRS models (clam, Bacon, OxCal) + accumulation
rates

Acc. rate, yrs/cm
20 40

e clam ——clam
——Bacon
e Bacon
——0xCal
* OxCal

——GAM ancient model
* GAM ancient model

Age cal BP




Conclusions

Different models — slightly different answers
Sources of uncertainty

» 210pp dates — treatment of activity
e 14C dates — modelling tool

New Bayesian tools give better estimates of uncertainties

Choice of dating method and age-depth tool case dependent, e.g.

e SL2 core: %C dating only - for biological proxies and stable isotopes on
Sphagnum

e SL4 core: 219Pb and *C for atmospheric dust reconstructions

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

1 { Thomas Bayes
& 1701-1761
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