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Table DR1: Summary table of data for the Snake River-type rhyolites 

 

Unit Bulk SiO2 

(wt.%) 

87Sr/86Sr max 87Sr/86Sr min 87Sr/86Sr 

average 

Sample location 

      

Shoshone Falls Rhyolite 

 

70.3-70.7 0.71158 0.71115 0.71134 42.5982, -114.4673 

Balanced Rock Lava 

 

70.0-72.5 0.71259 0.71223 0.71246 42.5455, -114.9563 

Dorsey Creek Lava 

 

72.0-74.2 0.71246 0.71197 0.71223 42.25, -115.55 

Tuff of City of Rocks 

 

69.9-70.8 0.71331 0.71255 0.71311 43.1409, -114.6548 

Tuff of Gwin Springs 

 

71.9-74.6 0.71258 0.71231 0.71247 43.1424, -114.9348 

Tuff of Thorn Creek 

 

72.0-74.7 0.71344 0.71304 0.71322 41.1666, -114.9917 

Pole Creek Vitrophyre 

 

73.0-75.3 0.71081 0.71030 0.71055 43.1681, -114.9842 

Tuff of Knob 

 

71.4-72.4 0.70986 0.70932 0.70964 43.2110, -114.9947 

Tuff of Fir Grove 

 

74.9-77.0 0.71069 0.71022 0.71036 43.2068, -115.0034 

Rhyolite of Deer Springs 74.6-75.3 0.71080 0.71006  0.71043 43.2078, -114.9666 
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LA-MC-ICPMS 
87

Sr/
86

Sr isotope analysis 

Samples were analysed on a ThermoFinnigan Neptune MC-ICPMS, using a New 

Wave UP-213 Nd-YAG laser at Washington State University using methods described by 

Ramos et al. (2004).  Laser power was varied throughout the analysis period to maintain a 

fluence of 11-13 J/cm
2
. During analysis the stage was raised by 2 microns per pass to 

maintain the focus of laser onto the newly ablated surface of the sample.  Troughs were 80 

µm wide and ≥600 µm long meaning that the 100 isotope ratios collected and averaged to 

derive a final value were collected from between 2 and 4 passes.  In samples with low Sr 

contents trough widths were increased to 120 µm.  Speed of passes was 30 µm /second and 

the sample surface was cleaned by pre-ablation.  Sr intensities were corrected for Kr and Rb 

interferences and the resulting interference-corrected Sr isotope ratios exponentially corrected 

for mass bias to 
86

Sr/
88

Sr = 0.1194.  We have not found it necessary to correct for 

contributions from doubly-charged Er and Yb when analyzing plagioclase.  Two in-house 

plagioclase standards with known 
87

Sr/
86

Sr ratios of 0.70405 and 0.70671 respectively were 

used to monitor daily drift. 
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Table DR2: Full results from LA-ICPMS isotope determinations, errors quoted include those on the 

standard  

Deer Springs  
   

Fir Grove UV 
  BE SRP 09 015 / 016 87Sr/86Sr 1 std err 

 
BE SRP 09 017 / 021 87Sr/86Sr 1 std err 

09 016 g1 c1 0.71038 0.00012 
 

09 021 g1 r2 0.71038 0.00011 

09 016 g3 r1 0.71025 0.00012 
 

09 021 g1 r3 0.71033 0.00013 

09 016 g3 r2 0.71047 0.00011 
 

09 017 g1 r1 0.71029 0.00011 

09 016 g4 r1 0.71042 0.00012 
 

09 017 g1 r2 0.71038 0.00012 

09 016 g4 r2 0.71065 0.00011 
 

09 017 g1 c1 0.71037 0.00012 

09 016 g4 r3 0.71047 0.00011 
 

09 017 g2 r1 0.71030 0.00010 

09 016 g5 r1 0.71046 0.00012 
 

09 017 g2 r2 0.71022 0.00012 

09 016 g5 r2 0.71016 0.00010 
 

09 017 g3 r1 0.71036 0.00010 

09 016 g5 c incs 0.71028 0.00013 
 

09 017 g3 r2 0.71028 0.00011 

09 015 g1 r1 0.71065 0.00012 
 

09 017 g4 r1 0.71069 0.00012 

09 015 g1 c1 0.71080 0.00012 
 

Average 0.71036 
 09 015 g2 r1 0.71076 0.00010 

 
Max 0.71069 

 09 015 g2 r2 0.71054 0.00011 
 

Min 0.71022 
 09 015 g2 c1 0.71059 0.00011 

    09 015 g3 r1 0.71058 0.00011 
    09 015 g3 r2 0.71050 0.00011 
    09 015 g3 c1 0.71030 0.00010 
    09 015 g4 r1 0.71009 0.00010 
    09 015 g4 c1 0.71006 0.00010 
    09 015 g5 r1 0.71010 0.00012 
    09 015 g5 c1 0.71030 0.00011 
    09 015 g6 r1 0.71080 0.00013 
    Average 0.71043 

     Max 0.71080 
     Min 0.71006 
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Tuff of Knob 
      BE SRP 09 023 / 013 87Sr/86Sr 1 std err 

 
Tuff of Knob cont. 87Sr/86Sr 1 std err 

09 023 g1 r1 0.70950 0.00010 
 

09 013 g6 c3 0.70951 0.00012 

09 023 g1 c1 0.70965 0.00011 
 

09 013 g6 c4 0.70939 0.00009 

09 023 g2 r1 0.70948 0.00011 
 

09 013 g6 c5 0.70947 0.00009 

09 023 g2 r2 0.70986 0.00012 
 

09 013 g6 r1 0.70936 0.00011 

09 023 g3 r1 0.70948 0.00012 
 

09 013 g7 r1 0.70962 0.00011 

09 023 g3 r2 0.70983 0.00014 
 

09 013 g7 c1 0.70967 0.00011 

09 023 g4 r1 0.70956 0.00010 
 

09 013 g8 rc1 0.70969 0.00012 

09 023 g4 rc 0.70944 0.00010 
 

09 013 g9 r1 0.70980 0.00012 

09 023 g5 r1 0.70970 0.00010 
 

09 013 g9 c1 0.70972 0.00011 

09 013 g1 r1 0.70966 0.00009 
 

09 013 g10 r1 0.70969 0.00010 

09 013 g1 r2 0.70968 0.00011 
 

09 013 g10 c1 0.70976   0.00010 

09 013 g2 r1 0.70977 0.00009 
 

09 013 g11 c1 0.70964 0.00010 

09 013 g2 rc2 0.70974 0.00009 
 

09 013 g12 r1 0.70970 0.00011 

09 013 g3 r1 0.70979 0.00011 
 

09 013 g13 r1 0.70981 0.00011 

09 013 g3 r2 0.70974 0.00010 
 

09 013 g14 r1 0.70977 0.00011 

09 013 g3 c1 0.70979 0.00010 
 

09 013 g15 r1 0.70966 0.00011 

09 013 g3 c2 0.70962 0.00010 
 

09 013 g16 r1 0.70964 0.00010 

09 013 g4 r1 0.70965 0.00010 
 

09 013 g16 c1 0.70958 0.00012 

09 013 g4 r2 0.70962 0.00011 
 

09 013 g17 r1 0.70967 0.00010 

09 013 g5 r1 0.70971 0.00010 
 

09 013 g18 r1 0.70976 0.00010 

09 013 g6 c1 0.70932 0.00011 
 

Average 0.70964 
 09 013 g6 c2 0.70942 0.00011 

 
Max 0.70986 

 

    
Min 0.70932 
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Pole Creek 
Vitrophyre 

   
Thorn Creek 

  BE SRP 09 009 87Sr/86Sr 1 std err 
 

BE SRP 09 010 87Sr/86Sr 1 std err 

09 009 g1 r1 0.71075 0.00011 
 

09 010 g1 r1 0.71332 0.00010 

09 009 g2 r1 0.71030 0.00010 
 

09 010 g1 r2 0.71344 0.00009 

09 009 g2 c1 0.71047 0.00010 
 

09 010 g1 r3 0.71342 0.00012 

09 009 g3 r1 0.71047 0.00012 
 

09 010 g1 c1 0.71335 0.00011 

09 009 g3 c1 inc 0.71079 0.00012 
 

09 010 g2 r1 0.71312 0.00010 

09 009 g4 0.71045 0.00012 
 

09 010 g2 r2 0.71327 0.00010 

09 005 g5 r1 0.71046 0.00011 
 

09 010 g2 c1 0.71312 0.00009 

09 009 g7 r1 0.71046 0.00012 
 

09 010 g3 r1 0.71331 0.00012 

09 009 g8 r1 0.71054 0.00011 
 

09 010 g3 c1 0.71331 0.00011 

09 009 g8 c1 0.71047 0.00012 
 

09 010 g4 r1 0.71334 0.00010 

09 009 g8 r2 0.71055 0.00012 
 

09 010 g4 c1 0.71335 0.00010 

09 009 g9 r1 0.71062 0.00010 
 

09 010 g4 r3 0.71313 0.00012 

09 009 g9 r2 0.71081 0.00014 
 

09 010 g5 r1 0.71306 0.00011 

Average 0.71055 
  

09 010 g5 c1 0.71315 0.00011 

Max 0.71081 
  

09 010 g6 r1 0.71328 0.00011 

Min 0.71030 
  

09 010 g6 c1 0.71325 0.00011 

    
09 010 g7 r1 0.71322 0.00010 

    
09 010 g8 r1 0.71318 0.00012 

    
09 010 g8 c1 0.71344 0.00012 

    
09 010 g9r1 0.71314 0.00009 

    
09 010 g10 r1 0.71307 0.00009 

    
09 010 g11 rc 0.71325 0.00010 

    
09 010 g12 rc 0.71307 0.00010 

    
09 010 g13 r1 0.71310 0.00012 

    
09 010 g13 c1 0.71316 0.00013 

    
09 010 g14 r1 0.71309 0.00011 

    
09 010 g14 c1 0.71304 0.00010 

    
09 010 g14 r2 0.71323 0.00011 

    
09 010 g15 r1 0.71318 0.00012 

    
Average 0.71322 

 

    
Max 0.71344 

 

    
Min 0.71304 
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Gwin Springs 
   

City of Rocks  
  BE SRP 09 006 87Sr/86Sr 1 std err 

 
BE 09 028 87Sr/86Sr 1 std err 

09 006 g1 r1 0.71253 0.00009 
 

09 028 g1 r1 0.71299 0.00009 

09 006 g1 c1 0.71256 0.00012 
 

09 028 g1 c1 0.71302 0.00010 

09 006 g2 r1 0.71241 0.00009 
 

09 028 g2 r1 0.71318 0.00010 

09 006 g2 c1 0.71246 0.00009 
 

09 028 g2 c1 0.71288 0.00010 

09 006 g3 r1 0.71248 0.00010 
 

09 028 g3 r1 0.71314 0.00009 

09 006 g3 c1 0.71250 0.00010 
 

09 028 g3 c1 0.71313 0.00010 

09 006 g4 r1 0.71231 0.00009 
 

09 028 g4 r1 0.71287 0.00008 

09 006 g4 c1 0.71249 0.00009 
 

09 028 g4 r2 0.71299 0.00010 

09 006 g5 rc 0.71251 0.00009 
 

09 028 g4 r3 0.71320 0.00010 

09 006 g6 r1 0.71258 0.00010 
 

09 028 g4 c1 0.71316 0.00010 

09 006 g6 r2 0.71249 0.00010 
 

09 028 g5 r1 0.71323 0.00009 

09 006 g7 r1 0.71245 0.00009 
 

09 028 g6 r1 0.71306 0.00010 

09 006 g7 c1 0.71245 0.00011 
 

09 028 g6 r2 0.71301 0.00010 

09 006 g8 0.71249 0.00011 
 

09 028 g7 r1 0.71310 0.00009 

09 006 g9 r1 0.71237 0.00010 
 

09 028 g7 c1 0.71329 0.00009 

Average 0.71247 
  

09 028 g8 r1 0.71324 0.00009 

Max 0.71258 
  

09 028 g8 c1 0.71324 0.00009 

Min 0.71231 
  

09 028 g9 r1 0.71311 0.00009 

    
09 028 g9 c3 0.71331 0.00009 

    
09 028 g10 r1 0.71311 0.00011 

    
09 028 g10 c1 0.71326 0.00012 

    
09 028 g11 r1 0.71316 0.00010 

    
09 028 g11 c1 0.71324 0.00009 

    
09 028 g12 r1 0.71299 0.00013 

    
09 028 g12 c1 0.71303 0.00011 

    
09 028 g13 r1 0.71318 0.00012 

    
09 028 g14 c1 0.71255 0.00010 

    
09 028 g15 r1 0.71318 0.00010 

    
09 028 g15 c1 0.71307 0.00010 

    
Average 0.71311 

 

    
Max 0.71331 

 

    
Min 0.71255 
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Dorsey Creek rhyolite 
  

Balanced Rock Lava 
 

 

87Sr/86Sr 1 std err 
  

87Sr/86Sr 1 std err 

dcg1 r1 0.71218 0.00016 
 

BRL g1 r1 0.71259 0.00011 

dcg2 r1 0.71197 0.00016 
 

BRL g2 c1 0.71250 0.00013 

dcg3 c1  0.71231 0.00014 
 

BRL g3 r1 0.71246 0.00013 

dcg4 c1  0.71230 0.00013 
 

BRL g4 r1 0.71251 0.00012 

dcg4r1  0.71212 0.00010 
 

BRL g5 r1 0.71243 0.00013 

dcg5 r1 0.71207 0.00012 
 

BRL g6 r1  0.71256 0.00011 

dc g6 r1 0.71213 0.00013 
 

BRL g7 r1 0.71247 0.00012 

dcg7r1 0.71232 0.00012 
 

BRL g7 c1 0.71241 0.00011 

dcc g8 r1 0.71230 0.00013 
 

BRL g8 r1 0.71249 0.00011 

dc g8 r2 0.71232 0.00012 
 

BRL g8 c1 0.71258 0.00012 

dc g8 c1 0.71217 0.00012 
 

BRL g9 r1 0.71248 0.00012 

dc g9 r1 0.71240 0.00013 
 

BRL g9 c1 0.71248 0.00012 

dcg10 r1 0.71217 0.00009 
 

BRL g10 r1 0.71253 0.00012 

dc g10 r2 0.71227 0.00010 
 

BRL g10 c1 0.71243 0.00013 

dc g11 r1 0.71246 0.00010 
 

BRL g11 r1 0.71247 0.00014 

Average 0.71223 
  

BRL g12 r1 0.71223 0.00012 

Max 0.71246 
  

BRL g13 r1 0.71234 0.00014 

Min 0.71197 
  

Average 0.71246 
 

    
Max 0.71259 

 

    
Min 0.71223 

  

 

Shoshone Falls Rhyolite 
Lava 

 

 

87Sr/86Sr 1 std err 

I3425 g1 r1 0.71129 0.00014 

I3425 g2 r1 0.71130 0.00015 

I3425 g3 r1 0.71134 0.00014 

I3425 g3 c1 0.71120 0.00016 

I3425 g4 r1 0.71153 0.00013 

I3425 g5 r1 0.71115 0.00013 

I3425 g6 r1 0.71134 0.00013 

I3425 g7 c1 0.71158 0.00014 

Average 0.71134 
 Max 0.71158 
 Min 0.71115 
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Davis Mtn basalt 
   

McHan basalt  
  BE SRP 09 024 87Sr/86Sr 1 std err 

 
BE 09 037 87Sr/86Sr 1 std err 

09 024 g1 r1 0.70891 0.00012 
 

09 037 g1 r1 0.70649 0.00010 

09 024 g2 r1 0.70877 0.00012 
 

09 037 g1 c1 0.70630 0.00010 

09 024 g3 r1 0.70922 0.00012 
 

09 037 g2 r1 0.70614 0.00011 

09 024 g4 r1 0.70922 0.00014 
 

09 037 g2 c1 0.70631 0.00010 

09 024 g4 c1 0.70885 0.00012 
 

09 037 g3 r1 0.70632 0.00010 

09 024 g5 r1 0.70932 0.00013 
 

09 037 g3 c1 0.70618 0.00010 

09 024 g5 r2 0.70928 0.00014 
 

09 037 g4 r1 0.70648 0.00011 

09 024 g6 r1 0.70939 0.00012 
 

09 037 g4 c1 0.70639 0.00011 

09 024 g6 c1 0.70916 0.00014 
 

09 037 g5 c1 0.70654 0.00012 

09 024 g7 r1 0.70919 0.00013 
 

09 037 g6 r1 0.70753 0.00007 

09 024 g7 c1 0.70919 0.00013 
 

09 037 g7 r1 0.70744 0.00007 

09 024 g8 r1 0.70863 0.00011 
 

09 037 g7 c1 0.70563 0.00010 

09 024 g8 c1 0.70869 0.00013 
 

09 037 g8 r1 0.70619 0.00009 

09 024 g9 r1 0.70990 0.00015 
 

09 037 g9 c1 0.70620 0.00009 

09 024 g9 c1 0.70971 0.00012 
 

09 037 g9 c2 0.70567 0.00008 

09 024 g10  r1 0.70938 0.00014 
 

09 037 g8 c1 0.70748 0.00008 

09 024 g10 c1 0.70926 0.00012 
 

09 037 g7 rc 0.70585 0.00008 

09 024 g11 r1 0.70900 0.00015 
 

09 037 g10 r1 0.70585 0.00009 

09 024 g11 c1 0.70905 0.00013 
 

09 037 g10 c1 0.70587 0.00008 

09 024 g12 r1 0.70957 0.00011 
 

09 037 g10 r2 0.70697 0.00008 

09 024 g12 c1 0.71017 0.00012 
 

09 037 g11 c1 0.70672 0.00008 

09 024 g12 r2 0.70980 0.00011 
 

Average 0.70641 
 09 024 g13 r1 0.70967 0.00012 

 
Max 0.70753 

 09 024 g14 c1 0.70921 0.00014 
 

Min 0.70563  

09 024 g14 r1 0.70966 0.00014 
    Average 0.70929 

     Max 0.71017 
     Min 0.70863 
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Figure DR1: Isotope ratios of rims and cores of plagioclase grains measured via LA-ICPMS.  The 

grey line represents 1:1 ratio of rim:core.  
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Figure DR2.  Effective Sr isotope diffusional equilibration times for An30 plagioclase at 4 different 

temperatures, using the diffusion coefficients of Giletti and Casserly (1994).  The time for the center 

of a grain radius r to achieve 90% equilibration (which we take as the limit of what we can effectively 

measure) is given by Dt/r
2
 = 0.3, where D is the diffusion coefficient and t is time (Crank, 1975, p.91 

and Fig. 6.1).  Gray shaded field is the range of effective equilibration times for the high-temperature 

rhyolite units in Figure 2, using temperatures yielded by mineral geothermometers (Cathey and Nash, 

2009; Ellis, 2009; Ellis et al., 2010).    
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