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Introduction 
  

 This report contains data from three samples that were submitted by Jon Spencer 

from the Galiuro Mountains in Arizona (3-19-14-2, 3-18-14-4 and BJJ-4282).  Sample 

BJJ-4282 was analyzed using sanidine while the other two were analyzed with biotite.  

  
40Ar/39Ar Analytical Methods and Results 

 

Mineral separates were prepared by crushing, treating with dilute HF or dilute 

HCL, density separation in lithium metatungstate heavy liquid, and hand-picking.  The 

mineral separates and monitors (Fish Canyon tuff sanidine, 28.201 Ma, Kuiper et al., 

2008) were loaded into aluminum discs and irradiated for 8 (275) or 16 (276) hours at the 

USGS TRIGA reactor in Denver Colorado.  

The samples were step-heated or fused with a Photon Machines CO2 laser or 

diode laser and analyzed with a Thermo Argus VI mass spectrometer.  Abbreviated 

analytical methods for the dated samples are given in Table 1, and details of the overall 

operation of the New Mexico Geochronology Research Laboratory is provided in the 

Appendix. The age results are summarized in Table 1 and the argon isotopic data are 

given in Tables 2 and 3. 

Thirteen single crystals of sanidine were analyzed from BJJ-4282.  All thirteen 

were used to calculate a weighted mean age of 27.28±0.06 Ma.  Radiogenic yields ranged 

from 78.5% to 94.8% and K/Ca values ranged between 6.2-19.3. 

Sample 3-19-14-2 was analyzed using a bulk biotite separate.  The first heating 

step was anomalously young.  The following ~21% of the heating schedule reveals 

decreasing apparent ages (29.35 Ma to 28.06 Ma) and increasing radiogenic yields 

(69.4% to 95.1%).  The following 77.3% of the age spectrum is used to calculate a 

weighted mean age of 27.88±0.02 Ma.  Inverse isochron analysis of steps C-M reveal an 

isochron age of 27.55±0.11 Ma with an 40Ar/36Ar intercept of 417±30.  Well above the 

atmospheric intercept of 295.5.  We note that points C-M are clustered near the x axis. 
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Sample 3-18-14-4 biotite was analyzed first with a bulk aliquot made of many 

crystals.  This aliquot revealed a somewhat disturbed age spectrum with increasing 

apparent ages (48.15 Ma to 75.47 Ma) and radiogenic yields (70.8% to 97.9%) over the 

initial ~30% of the age spectra.  A weighted mean age of 75.35±0.23 Ma (MSWD=187) 

is calculated from the following 70.8% of the 39Ar released.  Five more single crystals of 

biotite were analyzed.  Three aliquots revealed age spectra similar to the bulk analysis, 

with increasing radiogenic yields and apparent ages over the early portions of the age 

spectra followed by a relatively concordant portion.   Weighted mean ages are calculated 

for these concordant portions of the age spectra. Two aliquots revealed disturbed age 

spectra; one hump-shaped and the other stair-step up throughout the entire age spectrum.  

An apparent age of 74.79±0.39 Ma is calculated from the weighted mean ages assigned to 

the four best behaved age spectra. 

 

Discussion 

  
 The weighted mean age assigned to the rhyolite lava BJJ-4282 (27.28±0.06 Ma) is 

interpreted to be both precise and reliable.  We have assigned the weighted mean 

calculated from 3-19-14-2 biotite (27.88±0.02 Ma) as the preferred eruption age for this 

pryroclastic rock.  The isochron age is well above the atmospheric intercept but, due to 

uniformly high (>95%) radiogenic yields and therefore clustering of the points near the x 

axis, we have not chosen to use this age.  We also note that the integrated age 

(27.97±0.02 Ma) and the weighted mean age (27.88±0.02 Ma) nearly agree within the 

quoted error.  The age assigned to 3-18-14-4 (74.79±0.39 Ma) is somewhat less precise 

than the others in this report and we do note that the increasing apparent ages and 

radiogenic yields revealed by the early heating steps are strongly suggestive of alteration 

and Ar loss.  We do feel that the assigned weighted mean age (74.79±0.39 Ma) provides 

an accurate eruption age within the quoted error. 
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Table 1. Summary of 40Ar/39Ar results and analytical methods

age
Sample Lab # Irradiation mineral analysis steps/analyses Age ±2σ MSWD comments
BJJ-4282 63724 276 sanidine laser fusion 15 27.28 0.06 8.59 weighted mean 
3-19-14-2 63326 275 biotite step-heat 6 27.88 0.02 5.35 weighted mean 
3-18-14-4 63690 276 biotite step-heat 4 74.79 0.39 15.4 weighted mean 

Sample preparation and irradiation: 
Minerals separated with standard heavy liquid, Franz Magnetic and hand-picking techniques.
Samples in NM-275 were irradiated for 8 hours while those in  276 were irradiated in a machined Aluminum tray for 16 hours.
All were irradiated in C.T. position, USGS TRIGA, Denver, Colorado. 
Neutron flux monitor Fish Canyon Tuff sanidine (FC-2). Assigned age = 28.201 Ma (Kuiper et al., 2008).

Instrumentation: 
Total fusion monitor analyses performed on a Argus VI mass spectrometer on line with automated all-metal extraction system.  System = Jan
Step-heat analyses performed on a Argus VI mass spectrometer on line with automated all-metal extraction system.  System = Obama
Multi-collector configuration: 40Ar-H1, 39Ar-Ax, 38Ar-L1, 37Ar-L2, 36Ar-CDD
Flux monitors fused with a Photon Machines Inc. CO2 laser. Groundmass concentrate and biotite step-heated with a Photon Machine Inc. Diode laser.

Analytical parameters: 
Sensitivity for the Argus VI with the Diode laser (step-heated samples) is 9.84e-17 moles/fA. 
Sensitivty for the Argus VI with the CO2 laser (fused monitors)is 4.62 e-17 moles/fA. 
Typical system blank and background was 194, 1.76, 0.197, 4.92, 0.59 x 10-18  moles at masses 40, 39, 38, 37 and 36, respectively for the laser analyses.
J-factors  determined by CO2 laser-fusion of 6 single crystals from each of 8 radial positions around the irradiation tray. 
Decay constants and isotopic abundances after Minn et al., (2000). 

            



Table 2. 40Ar/39Ar analytical data.
ID 40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 39ArK K/Ca   40Ar*   Age   ±1σ   

(x 10-3)  (x 10-15 mol) (%)   (Ma)   (Ma)   

BJJ-4282, san, J=0.0038317±0.03%, D=1±0, NM-276J,  Lab#=63724
08 4.310 0.0308 1.434 1.205 16.6 90.0 27.02 0.04
14 4.539 0.0264 2.128 0.712 19.3 86.0 27.18 0.06
05 4.731 0.0430 2.769 0.934 11.9 82.6 27.21 0.06
03 4.237 0.0701 1.096 0.986 7.3 92.3 27.23 0.04
09 4.436 0.0446 1.745 2.159 11.4 88.3 27.26 0.03
11 4.130 0.0343 0.7058 1.472 14.9 94.8 27.26 0.03
02 4.191 0.0260 0.9122 3.539 19.7 93.4 27.26 0.02
12 4.229 0.0820 1.030 1.236 6.2 92.8 27.31 0.03
10 5.001 0.0392 3.623 1.207 13.0 78.5 27.33 0.06
04 4.351 0.0340 1.386 0.714 15.0 90.5 27.40 0.05
06 4.282 0.0592 1.142 0.727 8.6 92.0 27.44 0.05
07 4.282 0.0515 1.121 0.886 9.9 92.2 27.47 0.04
15 4.216 0.0717 0.8851 0.626 7.1 93.7 27.51 0.05
Mean age ± 2σ n=13 MSWD=9.98    12.4  ±9.0  27.28 0.06

Notes:
Isotopic ratios corrected for blank, radioactive decay, and mass discrimination, not corrected for interfering reactions.
Errors quoted for individual analyses include analytical error only, without interfering reaction or J uncertainties.
Mean age is weighted mean age of Taylor (1982). Mean age error is weighted error
     of the mean (Taylor, 1982), multiplied by the root of the MSWD where MSWD>1, and also
     incorporates uncertainty in J factors and irradiation correction uncertainties.
Decay constants and isotopic abundances after Minn et al., (2000).
# symbol preceding sample ID denotes analyses excluded from mean age calculations.
Ages calculated relative to FC-2 Fish Canyon Tuff sanidine interlaboratory standard at  28.201Ma 
Decay Constant (LambdaK (total)) =  5.543e-10/a
Correction factors:
    (39Ar/37Ar)Ca = 0.0007064 ± 4e-06
    (36Ar/37Ar)Ca = 0.0002731 ± 0
    (38Ar/39Ar)K = 0.01261
    (40Ar/39Ar)K = 0.00808 ± 0.00041



Table 3. 40Ar/39Ar analytical data.
ID Power 40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 39ArK K/Ca   40Ar*      39Ar   Age   ±1σ   

(Watts) (x 10-3)  (x 10-15 mol) (%)   (%)   (Ma)   (Ma)   

3-19-14-2, bi, 2.11 mg, J=0.0019207±0.02%, D=1±0, NM-275D,  Lab#=63549-01
Xi A 1 68.75 0.2333 208.0 0.934 2.2 10.6 1.3 25.44 0.39
Xi B 2 12.13 0.0151 12.55 0.800 33.9 69.4 2.4 29.35 0.09
X C 3 9.213 0.0589 3.112 4.26 8.7 90.0 8.4 28.92 0.02
X D 3 8.589 0.1300 1.602 4.09 3.9 94.5 14.1 28.33 0.02
X E 4 8.455 0.0591 1.391 4.77 8.6 95.1 20.8 28.06 0.01

F 4 8.347 0.0994 1.198 7.19 5.1 95.8 30.9 27.89 0.01
G 5 8.238 0.0181 0.8495 11.45 28.1 96.9 46.9 27.85 0.01
H 5 8.222 0.0115 0.7490 7.86 44.4 97.2 57.9 27.90 0.01
I 5 8.218 0.0260 0.7405 7.80 19.6 97.3 68.9 27.89 0.01
J 6 8.199 0.0120 0.6834 14.77 42.3 97.5 89.6 27.88 0.01
K 8 8.275 0.0122 0.9183 6.11 41.9 96.6 98.1 27.91 0.01

X L 15 8.478 0.0228 1.437 1.300 22.4 94.9 100.0 28.08 0.04
X M 10 8.526 3.457 3.907 0.021 0.15 89.7 100.0 26.75 2.12

Integrated age ± 2σ n=13 71.3 12.7 K2O=6.76% 27.97 0.01
Plateau ± 2σ steps F-K n=6 MSWD=5.34 55.2    31.6  ±31.4  77.3 27.88 0.02
Isochron±2σ steps C-M n=11 MSWD=28.80 40Ar/36Ar= 417±30 27.55 0.11

3-18-14-4, Biotite, 2.35 mg, J=0.0039066±0.02%, D=1±0, NM-276G,  Lab#=63690-01
X A 1 9.633 0.2134 9.547 4.84 2.4 70.8 3.3 48.15 0.10
X B 1 10.19 0.6453 3.867 3.84 0.79 89.2 5.9 63.91 0.08
X C 1 10.51 0.4710 2.065 5.54 1.1 94.5 9.6 69.70 0.05
X D 1 10.96 0.2968 1.405 8.58 1.7 96.4 15.4 74.05 0.04
X E 2 11.03 0.1379 0.8809 20.0 3.7 97.7 28.9 75.47 0.02

F 2 10.97 0.0225 0.4365 18.94 22.7 98.8 41.7 75.91 0.02
G 2 10.89 0.0272 0.3227 14.31 18.8 99.1 51.4 75.59 0.02
H 2 10.83 0.0440 0.2864 12.60 11.6 99.2 59.9 75.28 0.03
I 2 10.80 0.0371 0.2691 13.48 13.8 99.2 69.0 75.06 0.02
J 3 10.79 0.0284 0.2283 16.53 17.9 99.3 80.2 75.09 0.02
K 4 10.80 0.0471 0.2186 25.8 10.8 99.4 97.7 75.20 0.02
L 4 10.87 0.1015 0.2415 1.796 5.0 99.4 98.9 75.63 0.11
M 5 10.77 0.0538 0.3429 1.288 9.5 99.0 99.7 74.75 0.12

X N 7 11.51 0.2496 0.9106 0.353 2.0 97.8 100.0 78.79 0.49
X O 21 20.84 -2.0677 11.54 0.027       - 82.8 100.0 119.17 7.76
X P 23 15.61 -1.6456 15.69 0.009       - 69.2 100.0 75.61 16.78

Integrated age ± 2σ n=16 147.9 4.9 K2O=6.19% 73.92 0.04
Plateau ± 2σ steps F-M n=8 MSWD=187.07 104.739   15.530±5.726 70.8 75.35 0.23
Isochron±2σ steps D-P n=13 MSWD=243.37 40Ar/36Ar= 306±59 75.29 0.32



ID Power 40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 39ArK K/Ca   40Ar*      39Ar   Age   ±1σ   
(Watts) (x 10-3)  (x 10-15 mol) (%)   (%)   (Ma)   (Ma)   

3-18-14-4, Biotite, .36 mg, J=0.0039066±0.02%, D=1±0, NM-276G,  Lab#=63690-02
X A 1 13.26 0.1416 23.10 1.01 3.6 48.6 8.8 45.49 0.14
X B 1 11.08 -0.0884 2.322 0.796       - 93.7 15.7 72.76 0.08
X C 1 11.71 -0.0145 1.197 1.11       - 96.9 25.3 79.41 0.06
X D 1 11.99 0.0563 0.7645 1.30 9.1 98.1 36.6 82.24 0.05
X E 2 12.14 -0.0279 0.7701 2.32       - 98.1 56.8 83.20 0.03
X F 2 12.44 0.0728 0.9599 1.05 7.0 97.7 66.0 84.90 0.06
X G 2 12.78 -0.1567 1.029 0.648       - 97.5 71.6 86.93 0.10
X H 2 12.82 0.3343 1.099 0.463 1.5 97.6 75.6 87.42 0.14
X I 2 12.69 0.1726 1.357 0.347 3.0 96.9 78.6 85.88 0.17
X J 3 12.53 -0.4259 1.199 0.329       - 96.8 81.5 84.77 0.18
X K 4 11.52 0.0410 0.4695 1.44 12.4 98.8 94.0 79.58 0.04
X L 4 11.57 0.4209 0.3716 0.507 1.2 99.3 98.4 80.36 0.11
X M 5 11.81 -0.2544 0.5127 0.149       - 98.5 99.7 81.31 0.37
X N 7 10.43 -0.7562 1.816 0.032       - 94.2 100.0 68.92 1.45
X O 21 43.38 -11.8885 86.23 0.006       - 38.9 100.1 116.06 12.70
X P 23 -11.0703 9.009 -29.7974 -0.006 0.057 14.7 100.0 -11.74 4.54

Integrated age ± 2σ n=16 11.5 28.9 K2O=3.14% 78.80 0.06

3-18-14-4, Biotite, .31 mg, J=0.0039066±0.02%, D=1±0, NM-276G,  Lab#=63690-03
Xi A 1 9.593 2.327 6.273 0.933 0.22 82.6 12.4 55.86 0.08
Xi B 1 10.01 1.220 1.842 0.994 0.42 95.5 25.7 67.14 0.06
X C 1 10.20 0.0237 0.6148 1.12 21.5 98.2 40.6 70.26 0.05
X D 1 10.52 -0.0772 0.5112 0.842       - 98.4 51.8 72.58 0.06
X E 2 10.51 0.0565 0.3342 2.34 9.0 99.0 83.0 72.95 0.03
X F 2 10.75 0.1591 0.2747 0.892 3.2 99.3 94.9 74.78 0.06
X G 2 10.84 -0.3300 0.3601 0.192       - 98.7 97.4 74.94 0.27
Xi H 2 9.935 -0.4427 0.6527 0.027       - 97.7 97.8 68.12 1.68
Xi I 2 10.93 -0.2566 0.9031 0.019       - 97.4 98.0 74.64 2.58
Xi J 3 8.568 3.958 0.7428 0.024 0.13 101.1 98.4 61.08 1.74
Xi K 4 12.22 -0.3609 0.7064 0.069       - 98.0 99.3 83.71 0.77
Xi L 4 6.509 2.262 0.9900 0.015 0.23 97.8 99.5 45.03 2.20
Xi M 5 10.54 7.013 1.350 0.018 0.073 101.8 99.7 75.48 2.74
Xi N 7 11.42 -4.1394 1.841 0.016       - 92.2 99.9 73.59 2.93
Xi O 21 20.01 9.784 22.52 0.006 0.052 70.8 100.0 99.34 11.53
Xi P 23 -277.2260 -136.6886 -961.8844 0.000       - 2.0 100.0 -36.95 127.72

Integrated age ± 2σ n=16 7.51 1.0 K2O=2.38% 69.91 0.07



ID Power 40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 39ArK K/Ca   40Ar*      39Ar   Age   ±1σ   
(Watts) (x 10-3)  (x 10-15 mol) (%)   (%)   (Ma)   (Ma)   

3-18-14-4, Biotite, .46 mg, J=0.0039066±0.02%, D=1±0, NM-276G,  Lab#=63690-04
Xi A 1 11.28 1.218 8.661 0.835 0.42 78.1 5.7 62.00 0.10
Xi B 1 10.39 0.3330 1.434 0.831 1.5 96.1 11.5 70.05 0.07
Xi C 1 10.67 -0.0601 0.5580 1.07       - 98.3 18.8 73.55 0.06
Xi D 1 10.71 0.0539 0.3632 1.11 9.5 99.0 26.4 74.27 0.05
X E 2 10.71 0.0541 0.2960 3.43 9.4 99.2 50.0 74.44 0.02

F 2 10.76 0.0698 0.1799 2.87 7.3 99.5 69.8 75.02 0.02
G 2 10.77 0.0211 0.1367 1.65 24.2 99.6 81.2 75.16 0.04
H 2 10.80 0.0246 0.1139 1.78 20.7 99.6 93.4 75.40 0.04
I 2 10.81 0.0139 0.1007 0.584 36.6 99.7 97.4 75.49 0.09

Xi J 3 10.97 0.3692 0.2338 0.079 1.4 99.6 98.0 76.50 0.63
Xi K 4 10.67 -1.0508 0.1250 0.129       - 98.8 98.9 73.82 0.38
Xi L 4 12.19 -0.4599 0.5146 0.038       - 98.4 99.1 83.75 1.46
Xi M 5 10.56 -0.7585 0.2728 0.112       - 98.6 99.9 72.96 0.43
Xi N 7 12.77 -1.0840 1.444 0.009       - 95.6 100.0 85.23 5.88
Xi O 21 20.42 20.96 15.01 0.006 0.024 86.7 100.0 124.26 12.32

Integrated age ± 2σ n=16 14.5 4.4 K2O=3.11% 73.81 0.05
Plateau ± 2σ steps F-I n=4 MSWD=32.06 6.89    17.3  ±12.1  47.4 75.15 0.20
Isochron±2σ steps E-I n=5 MSWD=2.78 40Ar/36Ar=   -461.4±30.7 75.86 0.09

3-18-14-4, Biotite, .31 mg, J=0.0039066±0.02%, D=1±0, NM-276G,  Lab#=63690-05
X A 1 18.40 -17.9158 58.87 0.002       - -1.9 0.0 -2.42 11.88
X B 1 116.4 -180.0973 382.4 0.000       - -9.5 0.0 -71.55 142.92
X C 1 11.22 0.2777 6.000 0.903 1.8 84.3 9.4 66.49 0.09
X D 1 10.96 -0.0305 1.189 0.897       - 96.7 18.7 74.24 0.07
X E 1 10.91 -0.0045 0.6631 0.899       - 98.1 28.0 75.01 0.07
X F 1 11.00 -0.0407 0.5577 0.892       - 98.4 37.2 75.82 0.07

G 2 10.87 0.0068 0.4775 2.01 75.1 98.6 58.0 75.13 0.03
H 2 10.85 0.0531 0.4349 1.17 9.6 98.8 70.2 75.12 0.05
I 2 10.88 0.0243 0.2489 1.56 21.0 99.3 86.3 75.63 0.04
J 2 10.89 0.0370 0.2973 1.02 13.8 99.2 96.8 75.64 0.06

X K 2 11.45 0.0796 0.6060 0.133 6.4 98.4 98.2 78.85 0.39
X L 3 12.41 0.9659 0.5924 0.042 0.53 99.1 98.6 85.97 1.30
X M 4 11.47 0.3827 0.5686 0.104 1.3 98.7 99.7 79.24 0.49
X N 4 8.125 -4.9243 1.141 0.012       - 90.6 99.8 51.72 3.07
X O 5 13.79 -6.9874 0.3127 0.008       - 95.2 99.9 91.09 6.63
X P 7 2.886 2.017 3.936 0.005 0.25 66.0 100.0 13.60 4.55
X Q 21 12.47 23.78 9.517 0.003 0.021 93.7 100.0 83.02 20.89
X R 23 -17.2449 17.74 -31.1522 -0.002 0.029 38.6 100.0 -48.85 24.98

Integrated age ± 2σ n=18 9.66 19.0 K2O=3.06% 74.52 0.06
Plateau ± 2σ steps G-J n=4 MSWD=47.39 5.761   36.325±30.504 59.6 75.34 0.29
Isochron±2σ steps A-R n=18 MSWD=37.86 40Ar/36Ar=   62.5±1.4 76.04 0.05



ID Power 40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 39ArK K/Ca   40Ar*      39Ar   Age   ±1σ   
(Watts) (x 10-3)  (x 10-15 mol) (%)   (%)   (Ma)   (Ma)   

3-18-14-4, Biotite, .67 mg, J=0.0039066±0.02%, D=1±0, NM-276G,  Lab#=63690-06
Xi A 1 13.29 0.5233 19.50 0.139 0.97 56.9 0.7 53.32 0.42
Xi B 1 10.50 0.8611 6.429 0.569 0.59 82.5 3.4 60.97 0.12
Xi C 1 10.27 1.495 4.533 0.501 0.34 88.1 5.8 63.65 0.12
Xi D 1 10.39 0.7649 2.372 0.751 0.67 93.8 9.3 68.40 0.08
Xi E 2 10.58 0.2137 1.090 2.26 2.4 97.1 20.1 72.01 0.03
Xi F 2 10.66 -0.0286 0.6265 1.72       - 98.2 28.3 73.38 0.04
Xi G 2 10.72 0.0357 0.4842 1.36 14.3 98.6 34.8 74.09 0.04

H 2 10.81 0.0316 0.4853 1.12 16.1 98.6 40.1 74.67 0.05
I 2 11.05 0.0936 1.391 10.4 5.5 96.3 89.6 74.56 0.01

X J 3 10.78 -0.0171 0.1539 1.81       - 99.5 98.2 75.16 0.03
Xi K 4 10.97 0.2334 0.2037 0.249 2.2 99.6 99.4 76.48 0.22
Xi L 4 11.68 0.0709 0.6284 0.027 7.2 98.3 99.5 80.33 1.98
Xi M 5 10.49 6.067 2.867 0.010 0.084 96.5 99.6 71.30 4.84
Xi N 7 11.86 -2.5032 1.819 0.068       - 93.7 99.9 77.69 0.75
Xi O 21 27.85 -1.2759 60.90 0.020       - 34.9 100.0 68.25 2.67
Xi P 23 43.99 17.55 140.2 0.004 0.029 9.2 100.0 28.99 7.68

Integrated age ± 2σ n=16 21.0 3.2 K2O=3.08% 73.25 0.04
Plateau ± 2σ steps H-I n=2 MSWD=3.65 11.5    6.5  ±7.6  54.8 74.57 0.06
Isochron±2σ steps H-J n=3 MSWD=34.79 40Ar/36Ar=   233.2±3.8 75.14 0.07

Notes:
Isotopic ratios corrected for blank, radioactive decay, and mass discrimination, not corrected for interfering reactions.
Errors quoted for individual analyses include analytical error only, without interfering reaction or J uncertainties.
Integrated age calculated by summing isotopic measurements of all steps.
Integrated age error calculated by quadratically combining errors of isotopic measurements of all steps.
Plateau age is inverse-variance-weighted mean of selected steps.
Plateau age error is inverse-variance-weighted mean error (Taylor, 1982) times root MSWD where MSWD>1.
Plateau error is weighted error of Taylor (1982).
Decay constants and isotopic abundances after Minn et al., (2000).
# symbol preceding sample ID denotes analyses excluded from plateau age calculations.
Weight percent K2O calculated from 39Ar signal, sample weight, and instrument sensitivity.
Ages calculated relative to FC-2 Fish Canyon Tuff sanidine interlaboratory standard at  28.201Ma 
Decay Constant (LambdaK (total)) =  5.463e-10/a
Correction factors:
    (39Ar/37Ar)Ca = 0.0007064 ± 4e-06
    (36Ar/37Ar)Ca = 0.0002731 ± 0
    (38Ar/39Ar)K = 0.01261
    (40Ar/39Ar)K = 0.00808 ± 0.00041
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3-19-14-2 Biotite
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Integrated Age = 27.97 ± 0.02 Ma

 27.88 ± 0.02 Ma (MSWD = 5.34, n = 6)
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Integrated Age = 73.92 ± 0.04 Ma

 75.3 ± 0.2 Ma* (MSWD = 187.07, n = 8)

0

40

80

120

1

10

100

0 10 20 30 40 50 60 70 80 90 100
50

55

60

65

70

75

80

85

90

A
00.5

B
00.65

C
00.8 D

1
E

1.5 F
1.7

G
1.9

H
2.1

I
2.3

3.5

Integrated Age = 73.81 ± 0.05 Ma

 75.15 ± 0.20 Ma* (MSWD = 32.06, n = 4)
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3-18-14-4 Biotite, Aliquot Four

%
40

A
r*

A
pp

ar
en

t A
ge

 (M
a)

K
/C

a

Cumulative %39Ar Released

3-18-14-4 Biotite, Aliquot One



3-18-14-4 Biotite, Aliquot Five
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Integrated Age = 74.52 ± 0.06 Ma

 75.34 ± 0.29 Ma* (MSWD = 47.39, n = 4)
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Integrated Age = 73.25 ± 0.04 Ma

 74.57 ± 0.06 Ma* (MSWD = 3.65, n = 2)
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3-18-14-4 Biotite, Aliquot Six



3-18-14-4 Biotite, Aliquot Two
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Integrated Age = 78.80 ± 0.07 Ma

3-18-14-4 Biotite, Aliquot Three

-50

0

50

100

150

1

10

100

0 10 20 30 40 50 60 70 80 90 100
50

55

60

65

70

75

80

85

90

A
00.5

B
00.65

C
00.8 D

1
E

1.5 F
1.7

G
1.9

J
2.5

Integrated Age = 69.91 ± 0.07 Ma
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