Leveraging longer reference frames to
characterize clumped isotope outliers and 7O effects
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Abstract A stable reference frame across multiple years
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Outliers Explained! predictable resetting of carbonate and gas standards
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* Increasing variance toward higher and lower values, except in un- 7
cleaned heated gases * All are skewed toward A,_ ~0.94%o, except uncleaned 1000°C gases.
e Suggests a predictable mechanism for outliers likely related to the  When the 40 standard deviation of zero gases (n=2302; bottom right, green vertical bars) 1s centered on the
preparatory line mode of all other populations, only intervals toward ~0.94%o fall outside this range (blue bars).
e Two populations obvious in 1000°C cleaned, increasingly overlap at lower temperatures.

Implications and Open questions:
e Data further from room T (e.g. ETHI1 and 2) may be noisier, even it they are homogenous. This 1s detectable only with the large sample sizes attainable with a long reference frame.
 Have you pitched an outlier? If yes, a similar process may affect your prep line. We would be interested in labs sharing ALL data in this project and other data compilations.
 What 1s the best way to cull outliers when measuring unknown samples fewer than dozens of times?
 What methods can further reduce water in preparatory systems to decrease the occurence of outliers?

Negligible effect of fluid 7O excess on A,_-T relationship in abiogenic calcites Summary and Conclusions
» Evaporation produces waters with 'O excess of -14 and -83 per meg .
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