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ca. 1987, Oxford Isotope Lab, Stepihdoorbath Single age determined from >5 to 10s of spots per sample

- Pb-Pbin Archean limestoneMoorbathet al.,1987 Normalisation to a carbonate reference material

- Pb-Pbyoung marble; Jahn 1988 -WC1 254 7 Ma (2s) S T 4 Lower interceptat 63.9 + 2.0 /2.6 Ma " [ .  Lowerinterceptat63.4 5.0 /5.2 Ma

- U-Pbin coral limestone; Smith & Farquhar, 1989 ) o o0 - i rn, (BHR A 2°’Pb/2°spbu=?\hfgv%/; 004 ™ 2°’Pb/2°6'°bo=(')v|880\/(/; o.ont
- PbyPbc metamorphisme Taylor &Kalsbeek 1990 Sampledata are limited by this ~2.5% uncertainty ) : sh o 1 NR1 o [l ;

b5 W
6%

. . g '™y - A W R
- U-Pb - diagenesig Smith et al, 1991 Measurement can use-QSCor MG ICRMS instrumentation A 5. o - e S Ay

1998¢ First Quaternary Dates Sample requirements: _
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See Reviews :

- Jahn& Cuvelliey 1994
- Rasbury & Cole, 2009
- Roberts et al 2020

Limitations (1) Vein (Wid-Gcean Ridge) Voin (Terrestral Applications((1)

Median U ppm: 0.029 apatite  zircon Median U.ppm.-0:061

LOW U ran | um Median Pb ppm: 0.003 Median Pb ppm: 0.023
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Uranium is typically very low in most carbonates Since2014, the LACRMS method has been

(< 1 ppm), but can be high (>1 ppm) in a variety - - applied to a range of different carbonate types
of settings. The LLACRPRMS method can be successful . and settings.
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Median U ppm: 0152 Median U pprm: 0,406 Most applications have been limited to calcite,

High initial Pb e PP Ry but dolomite and other forms of carbonate have Vuggycalcite from deep mines in Sweden. Individual crystals grew over a protracted period from ~55 to 12 Ma.
Incorporation ofPbduring crystallisation/formation been successfully dated too. (Ellipses on the BSE images show location of spots and are coloured according to thEnoag&rake et al., in prep.
of carbonates is the biggest hurdle, initkbis 1
typically much higher than thEebderived from decay | As the method progresses, more reference
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of U. 100 1= : : : 0.05001 001 i ' materials comprising different matrices will be
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Predicting high U?bin carbonates is not easy, and a =2238
such, a study will often involve screening of many

samples to find those most suitable.
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Limitations (2) Diagenetic cement
Initial disequilibrium — Speleothems

A limitation foraccuratedating of youndi.e. <10Ma) carbonatesis J ravertines ancxy Authigenidimestone
initial disequilibriumin the UPbdecay chain, such &xcess34U.

data density

see LACARB.COM o _ ) _ _
Individual calcite crystals with SIMSGsotope measurements (yellow ellipses) anBhspots (dashed ellipses). The method of SIMS C

Published dates range from the Quaternary to iIsotope analysis has shown remarkable variation within single crystals, here relatedrtdiallyinducedanaeorobicoxidation of
the Precambrian boundary, with variable methane (AOM), andhethanogenesi¢see Drake et al., 2017, 2019). Diagram shows model for AOM in deep grasiiéel fractures,
’ whereby extreme depletion in'3C of calcite occurs during oxidation of biogenic methane (Drake et al., ZOtB).lvarsson et ain prep

We are still learning and accumulating data on the scale of this
problem for differentsettings.

Relative Probability

Regarding geochronology, speleothem research is the only field 7 precision:

where this has beediscussedn any detail.

234 is typically in excess in groundwater (rather than in secular 1o 18 20 2530 40 50 60 80

Initial 234U/2°8U Activity Ratio

equilibrium); a correction is used calculateaccurate?38U/2%%Pb ages.

Precision (25%)

The grey histogram is a literatut®sed compilation of
_ _ 234Y/238 activity ratios. Theoloured curves show the
If the excess®*U is not known or measurable (as is the case for effect on238U/206Ph ages if the initial ratio is different to
samples beyond the range ofTh), then it hado be estimated, limiting 1.0. For example, a sample with a measured age of 4 M

the confidence of LPbages. \r/]v.illhhaveaa true age of 3 Ma if tRedJ/238, ., was as
igh as 3.
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