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ONLINE GSA DATA REPOSITORY ITEM 

40Ar/39Ar TECHNIQUES 

The 40Ar/39Ar age determinations were performed on crystalline groundmass separates (210-300 

μm) and plagioclase and K-feldspar mineral separates using a continuous, 10W CO2 laserprobe 

combined with a MAP-215/50 mass spectrometer. Sample preparation and acid leaching 

procedures are described in Koppers et al. (2000). Irradiated samples were loaded into Cu-

planchettes designed with a variety of pans that hold up to 50 mg of material, which are then 

pumped within a sample chamber fitted with a ZnSe window that is transparent to the CO2 laser 

wavelength. Software allows for scanning across samples in a preset pattern with a defocused 

beam, to evenly heat the geological material. Gas cleanup was accomplished with a series of Zr-

Al getters. All ages were calculated relative to the flux monitor standard FCT-3 biotite (28.04 ± 

0.18 Ma, 1 , Renne et al., 1994) and calculated using the corrected Steiger and Jäger (1977) 

decay constant of 5.530 ± 0.097 x 10-10 1/yr (2 ) as reported by Min et al. (2000). For a detailed 

description of the analytical facility and the constants used in the age calculations we refer to 

Koppers et al. (2003). Incremental heating plateau ages and isochron ages were calculated using 

the ArArCALC v2.4 software from Koppers (2002) that is available from the 

http://earthref.org/tools/ararcalc.htm website. In this paper, all errors on the 40Ar/39Ar ages are 

reported at the 95% confidence level (2 ), unless otherwise indicated. 

40Ar/39Ar QUALITY CRITERIA 

In this study we adopted the following quality criteria: (1) age plateaus should include more than 

three incremental heating steps and at least 50% of the total amount of 39Ar released, (2) the 

plateau, isochron and total fusion ages should be concordant at the 95% confidence level, (3) the 

40Ar/36Ar intercepts on the isochron diagrams should be concordant with the atmospheric value of 
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295.5 at the 95% confidence level, and (4) the mean square of weighted deviations for both the 

plateau ages (MSWD = SUMS/N-1) and isochron ages (MSWD = SUMS/N-2) should be 

sufficiently small when compared to student’s t-test and F-statistic critical values for significance. 

40Ar/39Ar DATA 

In Table DR1 a summary of the results of our seven new 40Ar/39Ar analyses have been listed. The 

age plateau diagrams are all depicted in Figure DR1, whereas the dredge locations are displayed 

on top of a 3D rendition of Savai’i Island in Figure DR2. 

SAMPLE DESCRIPTIONS AND GEOCHEMISTRY 

In Table DR2 we provide summary of the sample descriptions (Russell, 2007). In Table DR3 we 

list the major and trace element geochemistry and isotope ratios of the six dredge samples 

(Jackson et al., 2007) that also were dated using the 40Ar/39Ar technique in this study. For a 

detailed description of the analytical techniques used we refer to the Supplementary Table 3 in 

Jackson et al. (2007). 
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Figure DR1. New 40Ar/39Ar age spectra for the submarine Savai’i basalts. The reported ages are 

weighted age estimates with errors reported at the 95% confidence level, including 0.3-0.4% 

standard deviations in the J-value. Note that the groundmass age spectrum for sample ALIA-

D115-28 was reproduced within the 95% confidence limit in a second incremental heating 

experiment with a K-feldspar mineral separate (green lines). 
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Figure DR2. 3D rendition of Savai’i Island looking from the SW with dredge locations. Visit the 

Seamount Catalog to find detailed bathymetric maps, grid files and multibeam data by using the 

http://earthref.org/cgi-bin/sc.cgi?id=SMNT-137S-1725W web link. 
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Table DR1. Summary of 40Ar/39Ar age data on dredge 

samples from the submarine flanks of Savai’i Island. All 

samples were monitored against FCT-3 biotite (28.04 ± 

0.18 Ma) as calibrated by Renne et al. 1998 (1998). 

Reported errors on the 40Ar/39Ar ages are at the 95% 

confidence level including 0.3-0.4% standard deviation on 

the J-value. All input parameters to the calculations are 

published in Table 2 of Koppers et al. 2003 (2003), 

whereas the ArArCALC v2.4 age calculations are 

described in Koppers 2002 (Koppers, 2002). Detailed data 

sets are available in the Supplementary Materials and all 

ArArCALC age calculation files can be downloaded 

separately from the EarthRef.org Digital Archive (ERDA). 
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Table DR2. Sample descriptions and thin section pictures of Savai’i dredge samples. After 

Russell (2007). 
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Table DR3. Major and trace element data and isotope ratios on Savai’i dredge samples. After 

Jackson et al. (2007).  
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