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Sample preparation and measurement: 
 
 Upon arrival at the University of Vermont, we thoroughly dried each sample, then 
milled a well mixed ~20g aliquot in a SPEX Centriprep 8500 Shatterbox to a fine 
powder.  We further prepared samples in three separate cosmogenic isotope laboratories 
located at the University of Vermont in Burlington, VT, the University of Washington in 
Seattle, WA, and Hebrew University in Jerusalem, IS.  Meteoric 10Be was isolated from a 
~0.75 g aliquot through the rapid fusion method presented in Stone (1998), precipitated 
as a hydroxide, burned to produce BeO, packed into cathodes mixed with Nb power, and 
measured at the Center for Accelerator Mass Spectrometry (CAMS), Lawrence 
Livermore National Laboratory.  We normalized measured ratios of 10Be/9Be to the 
07KNSTD3110 standard (Nishiizumi et al., 2007) to arrive at our final 10Be 
concentrations. 
 
Process and temporal replication: 
 
 We calculate the percent difference between process and temporal replicates by 
dividing the absolute difference between 10Be concentrations of the two analyses by the 
average of the two analyses.   
 

Mid-basin mixing model: 
 
 In order to quantify the proportion of sediment originating in the upper basin, 
which contains nearly all of the gully complexes in the Waipaoa system, versus the more 
stable eastern and western tributaries, we generated a simple mixing model using 
meteoric 10Be concentrations: 
 
 
 [Nup][mup] + [Ntrib][mtrib] = [Ndown][mup + mtrib] 
 
 and 
 
 [mup] + [mtrib] = 100 % 
 
where [Nup] is the meteoric 10Be concentration measured in WA3met, upstream of the 
confluence of the eastern and western tributaries, [Ntrib] is the average meteoric 10Be 
concentration measured in sediment from the eastern and western tributaries (WA15met 
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and WA2/23met), [Ndown] is the average 10Be concentration measured in WA1/21met, 
downstream of the confluence of the tributaries, [mup] is the percent of total mass 
delivered from upstream, [mtrib] is the percent of total mass contributed by the two 
incoming tributaries, and [mup + mtrib] is the total mass at the downstream mainstem 
sample site.  Refer to Fig. DR-1 and Table DR-1 for sample locations and concentrations. 
 The model suggests that, at this prominent tributary confluence, ~95% of the 
sediment originates upstream, from the gully-impacted landscape.  Because the area 
upstream of the confluence (765 km2) and the area represented by the incoming 
tributaries (717 km2) are roughly equal, this suggests that the northern Waipaoa basin is 
producing sediment at a proportional rate approximately 20 times greater relative to the 
more stable eastern and western tributaries.  
 In Table DR-1, note that for this mixing scenario, the combined areas of 
WA3met, WA15met and WA2/23met (1482 km2) do not exactly match the “mixed” area 
at WA1/21met (1560 km2).  This discrepancy is due to the fact that we collected samples 
a sufficient distance from the actual confluence in order to ensure that no backwater 
mixing of sediment occurred during extreme discharge events.   

 
Figure DR-1:  Map depicts the four samples used in the mixing model used to determine 
proportionally how much sediment originates in the northern headwater regions of the 
Waipaoa basin, vs. the eastern and western regions of the basin. 
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