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SQUID from the Sea to the Cloud 

A brief history of crustacean data processing 

1980 SHRIMP-I operational 

 - Data processing in FORTRAN 

1990 KRILL, PRAWN, LEAD 

 - C+ on Apple Mac 

2000 Ken Ludwig develops SQUID on ISOPLOT 

 - Excel VBA, fixed 9-peak zircon 

2005 Development of SQUID-2 via consortium 

 - Excel VBA, robust regression, user tasks 

2009 SQUID-2 uploaded to SourceForge 

2012 Where to next? 



SQUID from the Sea to the Cloud 

Details: the seven questions 

1. Uncertainty propagation protocol/workflow 

2. Common Pb correction methods 

3. Method of inter-element and inter-isotope fractionation 

correction 

4. Weighted mean/linear regression support 

5. Rejection criteria 

6. Handling/storage of reference values for normalization 

7. Key differences from other available packages  
V 



SQUID from the Sea to the Cloud 

Workflow: sample 

206Pb/238U ref: 0.06679 ± 0.00022, 416.8 ± 1.3 Ma  

207Pb/206Pb ref: 0.29907 Ñ 0.00011, 3465.4 ± 0.6 Ma  

 U ref: 840 ppm  
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SQUID from the Sea to the Cloud 

Workflow: data acquisition* 

* assuming single-collector and focussed on 206Pb/238U 



SQUID from the Sea to the Cloud 

Workflow: órawô data formats 



Details: uncertainty propagation 

SQUID from the Sea to the Cloud 



Workflow 

Processing stage Source of uncertainty Description 

U-Pb isotopic analysis of 

unknown zircon 

 

Counting statistics 

- Propagated to ratios via 

double interpolation 

Within-spot uncertainty 

Background and 

common Pb corrections 

Common Pb Within-spot uncertainty 

Assessing reference 
(órepeatabilityô) 

U-Pb discrimination Within-session 

uncertainty 
S&A: ñinternalò 

L: ñexternal spot-to-spotò 

Calibration to reference 
(óreproducibilityô) 

Age calibration Between-session 

uncertainty 
S&A: ñexternalò 

L: ñerror of meanò 

SQUID from the Sea to the Cloud 



Workflow: Initial processing 

Å Normalise counts to Secondary Beam Monitor as portion of 

total secondary signal (typically <1% variation) 

Å Subtract background measurement taken near 204Pb mass 

 

SQUID from the Sea to the Cloud 

Secondary Beam Monitor
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Workflow: ratio calculation ï double interpolation  

Dodson, M.H., 1978. A linear method for second-degree 

interpolation in cyclical data collection. J. Phys. E: Sci. 

Instrum. 11, 296. 
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SQUID from the Sea to the Cloud 

Workflow: ratio calculation - double interpolation 



SQUID from the Sea to the Cloud 

Workflow: ratio calculation - double interpolation 

Å Outlier rejection by sequential removal of ratios and recalculation of 

MSWD. If MSWD reduction > set factor (3) then reject. 

Å If Prob. Fit > 0.05: weighted mean 

Å If Prob. Fit < 0.05: Tukeyôs Biweight  
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Workflow: normalise signal, common Pb, etc. 

Å Direct measurement of  204Pb (207Pb corr. in Phanerozoic) 

Å Calculation of assumed 204Pb/206Pb 204Pb/207Pb based on 

Stacey and Kramers (1975) two-stage model. 

Å Correction usually minor and generally reject analyses > 2% 

common Pb as unreliable measurements 

Å Correct 206Pb and 207Pb based ratios as requiredé 

Å Also monitor potential overcounts on 204Pb by assuming 

concordance in reference 206Pb*/238U and 207Pb*/235U and 

calculating non-204Pb counts to explain any discordance 

SQUID from the Sea to the Cloud 



SQUID from the Sea to the Cloud 

Workflow: calculate calibration constant 



Workflow: spot-to-spot uncertainty 
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Workflow: homework 

SQUID from the Sea to the Cloud 



SQUID from the Sea to the Cloud 

Details: the seven questions 

1. Uncertainty propagation protocol/workflow 

2. Common Pb correction methods 

3. Method of inter-element and inter-isotope fractionation 

correction 

4. Weighted mean/linear regression support 

5. Rejection criteria 

6. Handling/storage of reference values for normalization 

7. Key differences from other available packages  
V 

V 
V 

V 
V 

User-editable preferences worksheet 
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SQUID from the Sea to the Cloud 

Insert OG1 sheet here as example 

Note: dependency on Isoplot! 



The bigger picture: SQUID in Open Source 

SQUID from the Sea to the Cloud 

sourceforge.net/projects/squid2 



SQUID from the Sea to the Cloud 

~126 downloads/month 

1 United States  317  19%  

2 China  172  10%  

3 Australia  107  6%  

4 Germany  101  6%  

5 Canada  92  6%  

6 United Kingdom  74  4%  

7 Brazil  69  4%  

8 India  65  4%  

9 France  62  4%  

10  Russia  48  3%  

11  Japan  47  3%  

12  Mexico  39  2%  

13  Spain  36  2%  

14  Taiwan  26  2%  

15  Finland  25  2%  

16  Colombia  23  1%  

17  Turkey  21  1%  

18  Switzerland  21  1%  

19  Italy  19  1%  

20  Chile  19  1%  

Other  271  16%  

Total last 12 months  1654  



SQUID from the Sea to the Cloud 

SQUID-2: Issues 

 

 

Å Distribution and installation 

Å Version control 

Å Dependency on Excel (2003) 

Å Documentation of algorithms 



SQUID from the Sea to the Cloud 

Option #1: Update SQUID + ISOPLOT to Office 2010  

J Bring applications up-to-date 

J Encourage use 

L Requires resources for developer/s  

 



SQUID from the Sea to the Cloud 

Option #2: Testing virtualisation at GA 

Å Enterprise-scale óvCloudô 

Å Server runs WinXP, Office 

2003. Accessible by 

browser, behaves like 

desktop 

Å Successful tests of 

SQUID-2 

L Installation issues 

L Potential on-going cost 

for licences 

J A way forward?? 


