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40Ar/39Ar geochronology Method 

The 40Ar/39Ar analyses were performed at the USGS in Denver, Colorado.  Samples were prepared by 

crushing and isolating chips approximately 1mm3 from fresh rock free of obvious alteration and 

phenocrysts.  The basalt chips were washed in de-ionized water and together with standards, were 

irradiated for 20 mega watt hours in the central thimble position of the USGS TRIGA reactor using 

cadmium lining to prevent nucleogenic production of 40Ar.  The neutron flux was monitored using Fish 

Canyon Tuff sanidine, using an age of 28.20 Ma ± 0.08 Ma [Kuiper et al. 2008] and isotopic production 

ratios were determined from irradiated CaF2and KCl salts. For this irradiation, the following production 

values were measured: (36/37)Ca = 2.447 x 10-4  ± .47; (39/37)Ca = 6.5 x 10-4 ± 0.53; and (38/39)K = 1.29 x 10-

2±0.01. The irradiated basalt samples and standards were loaded into 3 mm wells within a stainless steel 

planchette attached to a fully automated ultra high vacuum extraction line constructed of stainless steel. 

Samples were incrementally degassed using a 20W CO2laser equipped with a beam homogenizing lens.  

The gas was expanded and purified by exposure to a oC and two hot SAES 

GP50 getters. Following purification the gas was expanded into a Mass Analyser Products 215-50 mass 

spectrometer and argon isotopes were measured by peak jumping using an electron multiplier operated 

in analog mode. Data were acquired during 10 cycles and time zero intercepts were determined by best-

fit regressions to the data. Data were corrected for mass discrimination, blanks, radioactive decay 

subsequent to irradiation, and interfering nucleogenic reactions.  
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Above: photos of Sample PV11B-01 from Unit N  

Figure DR2



Above: parallel (le ) and crossed (right) nicols microscope photo. Show calcite- led vesicles. 

Above: plagioclase and olivine (iddingsite, altered) groundmass, and plagioclase phenocrysts (parallel 
nicol picture) 
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