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Introduction  

Here we provide four supplementary figures. Figure S1 shows the samples dated by 14C. 

Figure S2 plots indicators of weathering versus depth within the Tutuila Drill core. Figure 

S3 plots the Tutuila drill core samples with petit spot and petit spot-like lavas in trace 

element space. Figure S4 plots relative stratigraphy for a subset of Samoan islands and 

seamounts largely based on dredging.  
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Figure S1. Photographs of carbonate samples dated by 14C: samples 3-274.25 
(top panel), 3-295.5 (middle panel), and 3-453 (bottom panel). The tape 
measure pictured displays inches (left scale) and centimeters (right scale). An 
~10 mg portion of each sample was removed for 14C dating. No photograph is 
available of sample 3-298.  
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Figure S2. Indicators of weathering are plotted versus depth within the drill core. The 

loss on ignition (LOI) for all samples analyzed in this study is < 4 wt.%, and shows no 

relationship with depth (and therefore age). For lavas from the uppermost 153 m of the 

core, the LOI is < 1wt.%, with the exception of two samples, which have LOI values of 

1.15 and 3.63%. Of the lavas sampled at depths > 155 m, 65 of 69 lavas have < 3 wt.% 

LOI, indicating that the lavas from the deeper portion of the core have undergone 

relatively little alteration. Ba/Rb ratios indicate that only 9 samples plot outside of the 

suggested range of values for fresh lavas from the Samoan hotspot (9.3±3.6; Workman et 

al., 2004; Jackson et al., 2010): all 9 have Ba/Rb > 12.9, which is consistent with Rb loss 

from these samples during weathering. Therefore, elements that are less fluid mobile than 

Ba and Rb during weathering are unlikely to have been modified in all but 9 lavas.  
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Figure S3.  Ba/Sm versus Ba/Th plotted for all samples from the Tutuila drill core with 

previously published data from the Japanese petit spots and petit spot-like localities (Uo 

Mamae and the Christmas Island upper volcanic series). The Christmas island data is 

published in Taneja et al. (2015). The Japanese petit spot data is taken from (Hirano et 

al., 2001; 2006; 2008, Machida et al., 2009; 2015). The Uo Mamae data is from Falloon 

et al., 2007. Symbol colors correspond to sample depth (cyan is rejuvenated, grey and 

yellow are upper shield, pink is lower shield), which relates to the geochemical 

classification of the lavas (EM1, FOZO, DM, and EM2, respectively). 
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Figure S4. Schematic isotope stratigraphic columns for the major volcanoes of the 

Samoan hotspot, based on limited subaerial and submarine sampling. Colors in the 

stratigraphy of each volcano represent the geochemical group identified at a particular 

depth: pink is EM2, blue is HIMU, yellow is DM, grey is FOZO and cyan is EM1. White 

portions of stratigraphy represent unsampled depths. The thickness of colored sections of 

stratigraphic columns are illustrative only, not representative of actual subaerial sampling 

or dredge intervals. Similarly, the stratigraphic column lengths are not intended to 

represent the heights of the volcanoes, but only to illustrate the relative dredge depths of 

the lavas of different geochemical signals. It is important to note that, for dredges sample, 

the stratigraphic relationships are unknown. The ALIA dredge samples are from Jackson 

et al. (2007; 2010). The AVON dredge data are from Workman et al. (2004). Subaerial 

data are from Wright and White (1986), Workman et al. (2004), Jackson et al. (2007, 

2010), and Hart and Jackson (2014).  Note that several  seamounts and volcanic ridges in 

the eastern province that have relatively poor geochemical characterization, including 

seamounts represented by only a single dredge, are not included in Figure 10: Soso, 

Tamai’i, Tulaga, Malutut.   

 

 

Table S1. A comparison of geologic reference materials analyzed in this study with 

previously published geochemical data. 

Table S2. 14C age data  

Table S3.  40Ar/39Ar age data 

Table S4. Geochemical data for all samples analyzed from the Tutuila drill core. 

 


