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Application of rapid U-Pb acquisition (3 s/analysis) to combat lithofacies bias in 
detrital zircon age distributions: Example from the Book Cliffs, UT



Instrumentation: Laser Ablation Multicollector ICP-MS



Rates of Acquisition: 120 analyses/h (30 s/analysis)



Rates of Acquisition: 300 analyses/h (12 s/analysis)



Rates of Acquisition: 600 analyses/h (6 s/analysis)



Rates of Acquisition: 1,200 analyses/h (3 s/analysis)



HARDWARE

◆ Aerosol Rapid Introduction System (ARIS)

◆ No mixing chamber at the laser-plasma interface

SOFTWARE

◆ Total-count method for isotopic ratios

◆ Modified background subtraction method

◆ Automated site selection, ZirconSpotFinder

◆ New data reduction software, AgeCalcML

Modifications to traditional LA-ICP-MS



Automated Site Selection: ZirconSpotFinder

github.com/kurtsundell/ZirconSpotFinder



New Data Reduction Software: AgeCalcML

github.com/kurtsundell/AgeCalcML



New Data Reduction Software: AgeCalcML

github.com/kurtsundell/AgeCalcML



Round Robin Standard Testing



Sevier Orogeny

Figure courtesy of Tyson Smith, after Weil and Yonkee (2012)Sevier front after Camilleri and Chamberlain (1997)



Book Cliffs, Utah

Sevier front after Camilleri and Chamberlain (1997)



Three Questions…

(1) Provenance changes?

(2) Maximum depositional age?

(3) Lithofacies bias?

Stratigraphy simplified from Pettit et al. (2019)



Results
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Stratigraphy simplified from Pettit et al. (2019)
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(1) Provenance Changes?

No up-section or down-dip provenance changes along 
the Blackhawk-Castlegate sequence boundary
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Stratigraphy simplified from Pettit et al. (2019)

(2) MDAs?



(3) Lithofacies Bias?

n = 1349

n = 1329

n = 1293

n = 1313

n = 1348
Modified from Pettit et al. (2019)



(3) Lithofacies Bias?

Increased sample size reduces 
lithofacies bias n = 1349

n = 1329

n = 1293

n = 1313

n = 1348
Modified from Pettit et al. (2019)



Conclusions

Rapid U-Pb analysis by MC-LA-ICP-MS yields only 
a minor sacrifice in accuracy and precision

(1) No provenance changes along or across the 
Blackhawk-Castlegate sequence boundary

(3) Increased sample size 
reduces lithofacies bias

(2) By finding young grains we can calculate 
max depo. ages! …but what is the best way?
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