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Background 
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Statistics and uncertainties 

• How do you identify a population peak 
and quantify its age and uncertainty? 

• How are the uncertainties on the 
defined population expressed (are they 
asymmetric)? 

• Should we accept a 1-2% limit of the 
uncertainty on a defined population age 
until such time as we can prove we can 
do better? 

• Should we be using Gaussian or non-
Gaussian distribution statistics for these 
data? 
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A Geochronologist goes to 
Wollongong 

A little story… 
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Mathematics in 

Industry Study Group 

A sponsored workshop working on applied 
mathematical/statistical problems 

What I asked: 

• How many analyses must be acquired for a 
sample to be representative of the population? 
Is true representation achievable? 

• Can age distributions be objectively compared? 

• Can the detrital ages limit the age of the 
sedimentary rock itself? 
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But my brain started hurting when they 
said: “Heteroscedastic Measurement Error” 

Which led to a great day explaining 
radioactive decay, ionisation potentials, 
calibration references and sedimentology… 

And they asked: 

“How do you measure the age of a zircon?” 

Mathematics in 

Industry Study Group 
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Australian Detrital Zircon dataset
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Australian Detrital Zircon dataset
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http://www.maths-in-industry.org/miis/277/ 
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MISG take home message: 

• There are no silver statistical bullets: 

– there is a lot of work to do 

–achievable: plan and communicate 

• We may be starting at the wrong end of 
the analytical process… understanding 
the way the data are acquired is critical 
for knowing how to use it 

• Also links strongly to data management 
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GEOLOGICAL EVENTS 
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What do we mean by 
‘population’? 

What are we trying to measure? 

• A single age – igneous unit? 

• A blend of ages – geological province? 

Geological events are not symmetrical and well ordered… 
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How do you identify a population 
peak and quantify its age and 
uncertainty? 
 • Eyeball (maxima) 

• ‘MSWD clustering’: weighted mean 

• Mixture modelling 

• (MISG cluster determination) 
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Maxima values
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Mean age of coherent group (N=21)  1177.1 

age error (95% conf., without error in Std) 6.4 

MSWD     1.47 

Probability    0.08 

age error (95% conf., with error in Std)  8.0 
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How are the uncertainties on the 
defined population expressed (are 
they asymmetric)? 

 

Should we be using Gaussian or non-
Gaussian distribution statistics for 
these data? 



Detrital Zircon Workshop, 13-14 August 2011 

Should we accept a 1-2% limit of the 
uncertainty on a defined population 
age until such time as we can prove 
we can do better? 

• Yes. 
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Ask the Astronomers? 
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Discuss… 


