
Agecalc: 

U-Th-Pb data reduction program used  
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Tucson, AZ 85721 



Nu HR ICPMS & Photon Machines Analyte G2 laser 



Standards 

Unknowns 

Standards Primary Standard: 

Sri Lanka zircon 

564 ± 4 Ma (ID-TIMS) 

563.5 ± 3.2 Ma (CA-TIMS) 

518 ppm U 

118 ppm Th 

Secondary standard = R33 

419.3 ± 0.4 Ma (ID-TIMS) 

420.5 ± 0.2 Ma (CA-TIMS) 

 



15 sec backgrounds 

15 sec laser firing (1-sec integration) 

30 sec purge 

30 micron diam 

15 micron depth 



1. Background Subtraction   

 

 

Background = a single integration, so no uncertainty propagated 



2. Hg Correction:   

 

 

204Pb (cps)  =  204 (cps)  –  202Hg (cps) / 4.34 

 

4.34 = natural 202/204 
(no measurable difference in He cylinders) 

(not significant so long as 204Hg is low) 

 

 

 

Uncertainty of 202/204 not propagated 



3. Mean & Std Dev of 206/238 & 208/232  

 must correct for down-hole fractionation 



4. Mean & Std Dev of 206/207 & 206/204 

 no down-hole fractionation 



5. Common Pb Correction (using 204) 

1. Calculate preliminary age from measured 206/238 

2. Use age to calculate common Pb composition (Stacey-Kramers model) 

3. Use common Pb composition to correct  206/238, 208/232, & 206/207 
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Slight improvement if age calculation is iterative 

Better to use both 206/238 & 206/207 ages (if discordant) 



6. Uncertainty of Common Pb Correction 

1. Use variations in modern common  

Pb to determine ranges of S-K  206/238, 

208/232, 206/207 

 

2. Propagate Hi & Lo values through age 

equation and monitor resulting age 

variation 

 

3. Assign resulting age variation (in %) to 

external uncertainty 

206I/204 = 18.6 ± 1.5 

 

207I/204 = 15.6 ± 0.3 

 

208I/204 = 38.5 ± 1.5 
Zartman & Doe “plumbotectonics” (1981) 

Uncertainty is not entirely external, as depends on value of measured 206/204 



7. Fractionation Correction:  206/238 

• Each unknown (gray bar) corrected for local (SW) average 

• Average uncertainty = main contribution to external error 



• Each unknown (gray bar) corrected for local average 

• Average uncertainty = main contribution to as external error 

8. Fractionation Correction:  206/207 



9. Disequilibrium correction  for 206/238 (excess Th in magma) 

Magma = Hi Th 

Small amount is 230Th 

 excess 206 in zircon 

Zircon = Lo Th 

[(λ238 / λ230) x (Th/U)m / 2.3  - 1] 

206*/238dc = 206*/238  -   

• Important for < 2 Ma 

• Disappears > 10 Ma 

assumed Th/U  

of magma 

Uncertainty of 2.3 not propagated 



10. Calculate ages & uncertainties 

INTERNAL UNCERTAINTIES (apply to single analyses) 

• 206Pb/238U ages => uncertainty of measured 206Pb/238U & 206Pb/204Pb  

• 206Pb/207Pb ages => uncertainty of measured 206Pb/207Pb & 206Pb/204Pb  
(Contributions added quadratically to determine final uncertainty) 

 

EXTERNAL UNCERTAINTIES (apply to multiple analyses) 

• Uncertainty from fractionation correction of standard  

• Uncertainty in age of standard 

• Uncertainty from propagation of common Pb composition 

• Uncertainty in decay constants for 238U and 235U 
(Contributions added quadratically to determine final uncertainty) 

 

Individual analyses: assigned only internal uncertainties.   

 

Sets of analyses (e.g., weighted mean): External uncertainty added 

quadratically to weighted mean uncertainty (not to individual analyses) 



10. Calculate ages & uncertainties 

Individual analyses: assigned only internal uncertainties.   

 

Sets of analyses (e.g., weighted mean): External uncertainty added 

quadratically to weighted mean uncertainty (not to individual analyses) 
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Mean = 97.4 ± 0.6%

Systematic error = 1.2% 

Age = 97.4 ± 1.4% 

MSWD = 0.51 (2s)



Separation of Internal & External uncertainties – essential! 
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Age = 99.90 ± 1.20%
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 (all errors 2s)

Internal & External errors combined
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Internal & External errors separate

n = 10
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Internal & External errors separate

n = 1000

Age = 99.90 ± 1.00%

Wtd Mean Err = 0.06%

Ext error = 1.00%

MSWD = 0.94

 (all errors 2s)
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Internal & External errors combined

n = 1000

Age = 99.90 ± 0.12%

Ext error = 1.00%

MSWD = 0.23

 (all errors 2s)



11. Filtering data 

Automatic filters for: 

• High 204 counts (default = 500 cps) 

• High 202 counts (default = 2000 cps) 

• Discordance (default = 20%) 

• Reverse Discordance (default = 5%) 

• High 206/238 uncertainty (default = 10%) 

• High 208/232 uncertainty (default = 10%) 

• High 206/207 uncertainty (default = 10%) 

 

All filter settings are adjustable 

 

Filtered analyses rejected unless intentionally accepted 

 

Would be nice if all filters were graphical 



Tools for data interpretation – age vs Uconc 

Helps identify Pb loss (common with Uconc >500 ppm) 



Tools for data interpretation – age vs U/Th 

Helps identify igneous versus metamorphic zircon (igneous < ~5 > metamorphic) 



Tools for data interpretation – age vs concordance 

Helps identify discordance patterns 



Tools for data interpretation – concordia diagram 

Helps evaluate discordance & precision 



Tools for data interpretation – log-scale concordia diagram 

Helps evaluate young analyses 



Publication-ready data table of acceptable analyses 


