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I conducted a QA review on pages i-42 of 
this notebook. This review was done in 
accordance with QP-03.5, RI.

Page i, 1

Page 13 
and 28,

Page 21,/

Add "Study Plan 
Characterization of Volcanic 
Features 8.3.1.8.5.1".

Add the "-SGW" suffix to the 
photograph identifier.

Add a statement to clarify-that 
photos 5 and 6 are frow the 
"Lathrop Wells VC Area 25" 
series. Also include the 
appropriate suffix.

Page 23, Indicate what the excavation # 
and photograph # is.

Page 39, At the top of the page line out 
the write over, insert "A, B", 
initial, and date.

Page 44,L Add a statement indicating that 
the BTVC trenches 1-9b are 
marked on air photo 7-9-74 BLM
C-MOOO 22-48-SGW.

Page 44,,, Add a statement that the ground 
photos taken in 1990 are non
records and do not need to be 
submitted with this notebook.

Page 45,-- Sign and date -be index,

/ fa~ / ¶( ý

L
uEMOW.

I -



e-% ri--,

.r

ý- lf, )\

ck.

too 
As A lmvmIFLm



I

INDEX 

i Initial entry.  
1-2 May 17, 1990 Baker, CA area 

trip.  
3-14 May 22-31, 1990 Cima trip.  
14-15 November 11, 1990 review by B.  

Crowe.  
16 May 16-17, 1991 Cima trip.  
17-18 May 22-23, 1991 Cima trip 
19 May 26, 1991 Grants IMnt.-, CA 

trip.  
20 December 17, 1991 Lathrop Wells 

trip.  
21-24 March '6, 1992 Lathrop We-ls 

trip.  
25-32 March 19-20, 1992 Cima trip.  
33-41 June 24-26, 1992 Cima trip.  
42-43 Review comments.  
44 Response to QA comments.  
45 Index.  
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COMPLETI 3ER TABLE

Ls Power 40Ar/39Ar 37Ar/39Ar 36Ari39Ar 39ARK moles K/Ca CIK %40Ar' %39Ar .Age (Ma) t.Err (Mall
OL-1 CONDUIT XENOLITH:Y3:NM-10:LWFVP-140, SINGLE CRYSTAL SANIDINE, J=0.0000800 
305-01A 0.55 5.251 0.0157 0.0152 1.OE-16 32.55 -3.1E-04 14.1 44.57 0.107 0.034 
'85-01B 2.07 4.150 0.0151 0.0047 -7 1.3E-16 33.88 -6.5E-04 65.8 1('1.00 0.394 0.029 
ýtotal gas a e 2.3E-16 n=2?0.266-; 0.031 

.05-02A 0.51 59.699 1.9337 0.6676 2.9E-19 0.26 2.1E-01 %-230.2 2.47 -19.973 11.443 
t805-C28 2.04 5.756 0.0485 0.015ý, 1.2E-17 10.52 5.8E-03 17.9 100.00 0.149 0.239 
itotal gas a._e ...... 1.2E-17 _ n=2 .- 0.348 0.516 

805-03A 0.51 5.510 0.0117 0.0210i 5.7E-17 43.70 -8.8E-04 -13.0 39.61 -0.104 0.053 
,0%5-03B 2.04 2.521 0.0114 0.0071 8.7E-17 44.75 -4.1E-04 15.8 100.00i 0.058 0.0 
total gas age 1.4E-16 n=2 -0.006 0.041

5;.: 5 -0. 05 

55 -041B 2 92 

'total gas age 

•05 .C5A Cu 0 

S-05- 15B 2. C 

:Iotal gas age 

805.06A 0.49 
o05t-a6 2 a202 

4totaI gas age

3.208 
0.954 

6.770 
2.130 

16.943 
7.359

0.011 s . 0.0106 .. 4E-16 .. 44.32 -4 9E-04 1.6 -47.92 0.007 0.022 
0.0129 0.0032 1.5E-16 39.70 4.5E-05 -2.5 100.00 -0.003 0.016 

2.9E-16 - n=2 0.002 0.019 

0.0143 0.0155 4.4uE-17 36.00 5.80E-04 31.9 41.45 0.311 _ 0.057 
0.0132 0.0036 6.40E-17 39.00 4.50E-04 49.4 100 0.152 0.038 

1.12E-16 -n=2 0.218 0.046 

0 014 o 0.0551 5.3E-17 34.48 3.4E-04 3.7_ 41.86 0.090 0.061 
0.0176 0.0230 7-4E-17 28.93 5.2E-04 7.4 100.00 0.078 0.051 

1..3E-16 . n=2 0.083 0.055

'ASH FLOW TUFF:Y27:NM-10:LWFVP-142 LAB DEGASSED 1050 C 12 HRS. SINGLE CRYSTAL SANIDINE, J=00000805 
1;806-01_A 0.49 95.995 . 0.0335 • 0.2943 1.6E-17 - 15.21 -3.4E-03 9.4 0.31 1.309 0.575 
'806-018B 2.08 55.706 0.0185 0,0278 4.8E-l 6 L-27.5-7- 1.8E-04_ 85.2 '100.001.1 0.023 
,total _as age- 5. IE-16 in=_ , ,,2 6.864 0.012 

___... ... . ..... ____ 
8I06-02A 0.56 30.025 0.0198 0.0119 1.6E-16 25.74 4*21.9E-04 88.-3! • 9 3.844 0.035 

'806-028 2.077 45.686 0.0217 1 0.0069 2.1E-16 i 23.56 2.2E-04 195.5 100.00[ 6.323 0.028 

k'XAIPLE Page 1
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COMPLETE 3ER TABLE 

Power 40Ar/,-9Ar 37Ari39Ar 36Ar/39Ar 39ArK moles K(Ca CIIK °o40Ar %39Ar Age (Ma),± Err Ma 

total 9as age 3.7E-16 n=2 5.267 0.030 

E-6-(03-A 0. 3 26.653 0.0211 0.0409 3.1-E-1.7 24.22 2.7E.04 54.6 7.81 2.113 0.125 

86-03--- 2.08 65.702 0.0195 0.0705 3.7E-16 26.12 -7.5E-05 68.3 100.00 6.503 .0.036 

a 4.05-16 n=2 6.160 0.043 
total-gas age ... . . ......... . .. . .... .. ...  

836-04A 0.56 38.123 0.0132 0.0074 3.6E-17 38.65 -1.1E-03 94.2 17.88 5.208 0.082 

"EC6-04B 2.08 59.389 0.0185 0.0016 1.7E-16 27.60 -1.7E-04 99.1 100.00 8.531 -0.032 

total gas age. 2.0E-16 - n=2 7.937 0.041 

.-C5A 0.56 46.182 0.0211 0.0148 " 1.15-16 24.22 -2.2E-08 905 4893 6.059 O 
+_ 

__.- 
-" ... .... 

-' 
.... .... . .. ... .... 

-,-.. 
. .... ......  

05-3SB 208 62.226 0.0172 0.0048 1-2E-16 29.68 3.5E-04 97.7 100.00 8.805 0059 

.otal_.gas age-2.32E16 n = 2 __7.461 . 0.055 

QS-3 CONE XENOLITH:Y6:NM-1-0:LWFVP-139-G, SINGLE CRYSTAL SANIDINE, J=0.0000801 

"K9- 01A 0.55 89.485 0.0089 0.1000 1.9E-16 57.23 2.1E-04 67.0 21.70 8.639 0.053 

.......OB 2.07 . 707...079 0.0008 6.9E-16 64.49 8.5E-05 99.7 100.00 13.740 0.032 

total gas age 5.1E-16 .=2 12.63.1 0.036 

'I,39- 02 A 0.7 98.34-2. .00 -,"0 -1827- 3.C5-18 0.00 2.5 -03 45.1 0.38 6.394 0.819 

.9-02B 2.09 93.114 0.0072 0.0009 8.OE-16 71.14 1.2E-04 99.7 100.00 1_3.363 0.031 

to tal gas. age . 8.OE -16 ... n=2 13.336.0.034. .  

"809-03A 0.56 125.355 . .070 0.3242 1.5E-174 30.02 3.25-03 I23.6 2.12 4.262 0.380 

09-03B 2a07 87.936 0.0091 0.0028 6.9E-16 5C.36 1.6E-04 99.0 1Ci.o012.541 .031 

ga�s... . " . . . . . .7.1E. .6 
n=2 12.365 0.038 

,t aotalge ._ . . .. . . 7 " E 1 . . . ...g a...... .. ....a. .. . ... . . ... .. .j .... .. .... . . . . . . .. . .  

9.... 9................ .0080 0.0479.2.3E.16.63.42 2.2E-04 83.8 i 60.73 10.61410.042 
:809-04A 0.55 : 87.857 060 00 7 .E-6 i', .73.. " 004 

"80-9-, .. -2-07 87.535 .3 0.0095 0.0024 1.5E-16L53.53 _-13E-04 99.2.100.00 12.500 0.037 

,total gas __ _ _3.8E-16_______n=2 
11.355 0.040 

:8C9-05A 0.54 74.768 0.0086- 0.0027 1.6E-16 .59.47 I 1.5E-041, 98.9 23.38 10.655d 06039 

EX Page 2



COMPLETE "'ERTABLE 

- Power 40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 39ArK moles K/Ca Cl/K %40Ark %39Ar •Age (Ma) ItErr(Ma) 
- i 5.3E -16 i 61 ~~15 ! 1.6E-04 .99.6 1 0 0 1 1 .5 . 3 

_=,39-05B 2.06 100.085 0.0083 0.0011_5.3E-161 9 100.0014.354 

totalIlas age - ____6.9E-16 
___ n=2 13.489 0.038 

01-2 FLOW XENOLITH:Y15:NM-1.0:LWFVP-143-A, SINGLE CRYSTAL SANIDINE, J=0.0000798 9 

310-01A 0.55 2.469 0.0069 0.0073 1 2.6E-16 73.99 3.1E-04 11.6 1 50.701 0.041 0.014 

310-018 2.08 1.081 0.0079 0.0013 2.5E-16 _64.42 8.9E-05 62.0 100.00, 0.097 0.010 

.otaI.gas age _.. 5.1E-16 ' n=2 0.069 0.012 

S. , i 

310-02B 2.10 2.732 0.0214 0.0000 4.7E-18 23.87 "4.1E'03 99.8 100.00 0.393 0.460 

ag i 4.7E-18 1 n= _ 0.393 0.460 
.ot~l g-; _-_- - , .. .. . - . .

03 ....0 57 3.503 0.0064 0.0093 _13.2E-16 80.05 -2.1E-04 20.9 t 45.84 __0.106 0.009 

0, 0-3-B- 2.09 4.164 . 0.0053 . 0.0032 3.8E-16 96.49 2.4E-06 76.9 100.00 0.462 i 0.008 

total gas age 7.1E-1 . n=2 _0.299 0.009 

- -.. . . . . . .. . ... . .... ,- -.-. ---- 

510-04A 0.57 4.439 0.0064 0.0103-- 2.6E-16 , 79.30 -6.2E-051 31.1 45.09 1 0.199 0.015 

310-04B 2 10 4.403 0.0074 0.0077 ._, 3.2E-16 69.14 5.0E-05 48.0 100.00 0.305 0.011 
-- .. .. .. . .. . .. .- ........ - _- -_._-__----_- : __ _ - . =2 , 0.2s7-~ ~ -- _-_-_ 

total gas age .. 8E-16.i- n=2 0.257 L .001 3 

810-C5-A- -0.57 2.728 0.0081 0.0076 2.8E-16 - -63.36 1.9E-04 , 16.4 56.53 0.065 0,010 

310-05B 2.10 16.456 0.0061 .0.0546 L2.1E-16 83.2c -8.OE-05 1.8 [ 100.00 1 0.043 0.036 

total gas age . .4.9-16 . . n=2 0.055 0.022 
• ,I.. . . . . . .. .. . . . . . . . ..  

total _gas__age 

.QS-3 CONE XENOLITH:Y4:NM-10:LWFVP-139-B, SINGLECRYSTAL SANIDINE,_J=0.0000786 -- -
__--01_ -055-78.783 0.0104 0.0015 1.4E-16 49.20 2.1E-05 99.4 36.16 10.876 0.036 

311-03 2.07 1 99.090 - 0.0091 I10.0011 12 .5E-1 6  56.23 , -1.2E-04 99.7 100.00 13.948 0,044 

t............. - 3.9E-16 __ __n=2 12.837 0.041 EL = ..... E......  

AMPLEPage 3



COMPLETE .ER TADLE

ower 40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 39ArK moles K/Ca CI/K _%40Ar*! %39Ar Age (Ma)i+ Err (Ma) 

_1:_02A .57 67.110 0.0093_ 0.0026 1.6E-16 54.86 5.5E-04 98.8 32.50 9.381 0.032 

: _-02B 2.10 87,358 M. Th84 0.0009 3.3E-16 60.56 -3.1E-04 99.7 100.00 12.305 0.037 

total gas age 4.9E-16_- n=2 11.355 0.035 

z_,_1-03A .0.57 71.186 0.0102 0.0-171 1.1E-16 50.06 5.7E-04 80.4 34.88 8.099 ,0.065 

311-03B 2.09 80.866 0 0089 _ 0.00 ? 2.0E-16- 57.58 1.7E-04 99,2 1 30.00 11.337 0.029 

*otal yas age . . . . .3.1 E-16 -= 2 10.208 0.041 
__ _ _ _ __ _ _ _ _ I __ ___ _ 

:-0,A 0.57 67.971 0.0162 0.0018L 9.4E-17 31.49_-6.6E-04 99.2 I 40.2, 9.533 0.047 

B 2.0 69.259 0.0124 0.0011 1.4E-16 41.10 -4.9E-05 99.5 100.00 9.743 0.051 

,otal gas age 2.3E-16 - n=2 i 9.659 0.049 

-G05A 0.57 88.781 0.0107 0.0013 8.4E-17 47.53 8.2E-04 99.5 49.04 12.486 0.070 

_' -5B 2.09 103.009 0.0115 0.0010 8.8E-17 44.36 1.OE-03 99.7 100.00' 14.501 0.068 

total gas age ... 1.7E-16 .. - _ n=2 13.513 . 0.069

QS-3 CC XENOLITH:Y8:NM-10:LWFVP-139-J, SINGLE CRYSTALSANIDINE, J=0.0000788 -......  

-2-0-1A 0.553- 36.972_ 0.0212 0.0834 5.3E-16 24.11 4.4E-04 33.3 59.56 1.751 0.027 

3,12-01B. 2.08 24.086 0.0069 0.0176 3.6E-16 , 73.50 2.5E-04 78.4 1"0.00 2.681 0.016 

total gas . age- . _-__ .8.E-.16 n=2 2.127 ._..023 

312-02A 0.52 12.210 0.1153 -0.0283 .8E-18 _ 4.42 -1.7E-02 1 168.5I 2.06 I 2.922 1.444 

812•02B- 1.79 -15.698 0.0086 0.0205 8.7E-17 59.56_1 1.5E-04 61.3 100.001 1.367 0.043 

.to ta l- 1ugils... . ...... . ..e .9 E .1 7_n = 2 1 .3 9 9[0.0 7 2 

:812-03A 0.51 23.332 [ 0.0077 0.0603 1,0E-16 66.06 3.7E-04 23.5 37.70 0.780 0.056 

812-03B 1.79 15.896 0.0060 0.0236 1.7E-16 85.65 2.9E-04 56.0 100.00i 1.265 0.030 
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COMPLETE' ;ER TABLE 

_ Power 40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 39ArK moles K/Ca Cl/K ,%40Ar*' %39Ar Age (Ma) t Err (Ma) 

total gas9age 2.7E-16 _ - _ n=2 1.082 0.040 

11,97 -15 -3 i - .6 1 .6 - .8 

.:12-04A 0.51 36.837 0.0426 0.1290 2.4E-17 11.97 -1.5E-03 -3.6 12.46 -0.186 0.140 

512-04B 1.79 13.206 0.0081 0.0259 1.7E-16 63.09 O.0E-04 42.0 100.00,0.788 0.026 

total gas age 1.9E-16 n= 2 0.667 0.040 

5t2-05A 0.51 27.775 0.0281 0.0855 3.6E-17 18.17 -4.6E-04 1 8.9 17.64 0.352 0.114 
ý?*-05B 1.79 23.035 0.0' 30 0.0466 1.7E-16 85.0F 9.7E-05 40.1 100.00 1.312 0.038 

tol2l gas age-2.OE-16 _ _ n=2 1.143 0.052 

QL-2 FLOW XENOLITH:Y13:NM-10:LWFVP-143-0, SINGLE CRYSTAL SANIDINE, J=0.0000793 _ __ 

3 3-01A 0.6- 103.653 0.0145 0.3120 5.4E-16 -6 35.10 7.2E-04 11.0 . 68.05 1.634 0.083 
3-,D0B .2.08 27.090 0.0083 0.0697 2.6E-16 61.47 -4.3E-05 23.9 100.00 0.927 0.027 

total gas age. 8.0E-16 _ t n=2.1.408 0.065 

30 2 A C.51 _ 85.868 0.0825 0.3026 3.8 E -18 6.18 1.5E-02F -4.2 2.19 -0.511 0.704 

13-020 1.79 35.252 0.0108 o 0.1.201 1.7E-16 .. 47.20 -3.9E-04 -0.7 '100.00:_-0.037 0.058 

total gas age .. 1.8E-16 , n=2 ______2 -0.04 _._74 

913-03A 0.51 24,700 0.0000 0.0855 7.OE-18 7 #DIV/0 -6.9E-03 -2.3 1 3.00 -0.083 0.408 

813-03B 1.79 19,153 0.0097 0.0306 2.3E-16 F 52.86 7.0E-04 52.7 F 100.00! 1.444 0.023 

total gas age _ _, - 2.3E-16 -_n=2 1.398 0.035 

-- Z Y _ _ 1 F_ 
ý;813-04A 0.51 609.634 0.0262 2.1886 4 .49E-18 19.45,_-.1E-03 -6.1 3.41 -5.320 3.059 

13-04B 1.79 13.427 0.0121 0.04433 j1.4E-16 42.09 [-1.8E-04_4.5 100.00 0.087 0.033 

total g.as ace ___ , _1 .4E-16 n=2 -0.097 0.136 
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COMPLETE 'ER TABLE 

SPower 40Ar/39Ar 37Ar/39Ar 36Ar/39Art 39ArK mole-- 11 K/Ca Cl/K %40Ar`! %39Ar Age (Ma) ± Err(Ma) 

:;13-05A 0.51 310.029 0.0000 1.0806 7.4E-18 #DIV/0! -;..E-02 -3.0 3.22 -1.33211.416 

5!_3-05B1_ 1.78 25.651 0.0103 0.0833 2.2E-16 49.70 -1.1E-04 4.0 i100.00 0.1d6 0.036 

:otal gas age __ _ 2.3E-16 I __ __ __ n=2 0.099 0.081 

QL-2 FLOW XENOLITH:Y19:NM-10:LWFVP-143-P, SINGLE CRYSTAL SANIr;NE, J=0.0000797 -... ...... 3.0125 5 .27 0.332 1 -0.0C 18

=;4-01A 0.56 8.112 0.0066 2.,-.0125 [2.E-16 7 -7412.4E-04 54.2 53.272 8 

2.06 4.515 0.0064 0.0017 1 .8E-16 I 6u.23 I 3.6E-05 88.3 100.001 0.573 0.015 

:otal gas ag e. r 3.9E-16 n=2 0.604 0.017 

-1302A "-0.50 379,183 0.2077 1.3949 2.1E-193 2.46 -4.8E-03 -8.7 0.68_-4.754 3.703 

4-02B 1.77 33.026 0.0103 - 0.1010 3.1E-16 1- 49.33 -8.8E-05 9.6 100.00 0.455 0.034 

total gas age 3.1E-16 n=2 0.420 0.059 

-3 .0 10 .308 00081 0.0344__5.4E-17 63.10 1_4E-04 1.2 17.75 0.018 0.071 
S028B 1.7Ti 4.759 0.0090 0.0042 2.5E-16 56.64 1.7E-04 73.6 100.00 0.503 0.013 _ __.. .. .. .... . . .. ...... ... . ... . . . . . .. _--_..._ . . ... . - --- i- n=--2-- 7 .- 1 ; - -= 0 2 

total gas age ... . . . . .. . . . . 3.0E-16 .n=2 0.417 0.023 

S- - - . ...- I _____ I - .. . ..  

814-04A 0.50 -2 61 0.0088 0.0059 4.lE-17 58.29 -5.8E-05 24.8 16.22 0.084 0.064 

514-043 i-1.77 4L.4-3_. 0,0077 0,0790 2.1E-16 65.97 .. 1E-04 51.8 100.001 3.601 i 0.037 

total gas ap., .... ____ 2.5E-16 __t n=2 3.030 0.041 
_ 2.5 E 1 

total g1s age 8 _ _8.9E-19 n=1_ 3.066 2.983 

LITTLE CONE XENOLITH:Y24:NM.10:LWFVP-146, SINGLE CRYSTAL SANIDONE, J0.0000798 
.815-01A 0.38 50.931 i 0.0527 10.0176 6.3E-17 9.67 9.9E-05 89.8 24.53 6.014 0.070 

815-01B 1.57 59.072 I 0..419 T-0.0061 1.9E-16 12.17 4.3E-04 96.9 1100.00 7.377 0.039

EXAM PL Page 6



COMPLETE 3ER TABLE

- Power 40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 39ArK moles K/Ca CI/K %40Ar* %39Ar A.ge Ma i± Err(,Maý 
Ictal gas age- .. 2.6E-16___- . . n=2 1.043 0.046 

:315 -02A.5 - -69.020 0,1760 0.3006 3.3E-19 2.90 8.7E-03%/6- 114.3 1.76 -13.847 11.163 
.5-02B 2.09 58.256 0,0640 0.0204, 1.9E-17 7.98 6.2E-04 i 89.6 100.00 6.786 0.117 
total gas _age __ . 1.9E-17 - n=2 6.423 0.311 

055-0 0 46.051 0,0252 0,0414 6.1E-17 20.28 -5.OE-05 73.4 35.14 4.5447 000.1 
3i5:o0113 2.09 33.029 0.02,14_ 0.0143 1.1E-16 20.91 -3.1E-04 87.2 100.001 3.909[1000.0 
total L. , Sc _ .. . 1.7E-16 -- __ n=2 4.134 L 0.042 

0 57 56.4-22 ....-.- 0-0473 0.0319 8.OE-17 10.79 2.9E-04j83.3 60.96 6.167 000.1 
_•_--05B 2.09 53.848 0 0432 0,0084 5.1E-17 11.80 -4.4E-04 1 95.3 100.00 6.685 000.1 
otal gas ge 1.3E-16 n=2 006.4 0.057 

- .- \0.56 ... 15.570 0.0306 0.0319 6.1E-17 16.67 -4.7E-04 58.40 0.870 000.0 

._B . 2.08 12.493 0.0301 0.0256 4.4E-17 16.93 9.5E-05 4 39.2 1 100.00 0.699 000.1 
total gas age In9 1.0E-16_ 0.054 

. .... ..... ... ..... ..... .. ......... ...~---~-.. ...--....-...- ~ -... --- n=2 -- 0.799 ; 0.054 S--.------..............-.- -- 
SI I 

.15-07A_0.57,. 39.013_ 0.0,92 0.1151' i195-16 26.5213.2E-04i2.8 91.04 |0.712 000.1 
857B 2.09 19.012 0.0244 004 1.9E-1 7 _ 20.89 1 -1.7E-0330.21 100.001 0.8 18 000. 1 

total gas age 2.1 E-1 6 .- - - -in=2 0.721 0.059 

OL-1 FLOW XENOLITH:Y12:L-WF-VP..-138, MELTED FELSIC FRACTION, J=0.0000797 ___ 

123-31 1.58 2016.623_ 3.9610 6.8049 8.4E-17 0.13 4.7E-02 0.3. 100.00 0.876 2.651 
total gasage 1 8.45E-1 7 n- 1- -l '__L.876 2.651 

S*I OE+00 ...- - -- . 5 0 1 11 - --- - • i0 t 
823-02A 0.50 11023.0201 1,0926 37.0970 -3.2E-17 0.47 8.OE-02 0.6 21.20 I ,7 35.436 
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COMPLETE 3ER TABLE

Power 40Ar/39Ar 1 37Ar/39Ar 36Ar/39Ar 39ArK moles i KJCa CI;'K %40Ar' %39Ar !Age (Ma) !± Err 'Ma) 

623-026 1.58 1374.178 1.8602 4.6350 i.2E-16 0.27 2.2E-02 0.3j00.00 0.673 1.906 
ttal 9as ,ge .........-.... 1 E-16 n=2 2.391 9.013 

!823-03A 0.51 5343.662 0.8472 18.1418 I 4.7E-17 0.60 6.5E-02 -0.3 26.992_-2.4851 20.654 

ý823-03B 1.58 472.412 1.G750 1.5809L1. 3 E-16  0.30 3.8E-03 1.1 100.001 0.775 I 0.470 

[total gas age __ -- _ _ _ 1.7E-16 _n=2 -0.105 5.919 

IOL-2 FLOW XENOLITH:Y17:LWFVP-143-g, MELTED FELSIC FRACITON, J=0.0000795 
i£24-01A 0.51 65.748 0.0523 0.2101 2.7E-17 i19.76 -4.2E-03 5.5 24.44 0.526 0.218 
.- 24-01B 1.58 -0.268 0.0660 -0.0052 8.3E-17_ [7.63 -1.8E-03 _'/o-472.8 100.00 0.183 0.035 

totaI gas .a0e__ - _ 1.1E-16 _, - n=2 0.267 0.080 

"P24-,02A 0.51 56.965 0.0469 0.2259 4.OE-18 1 10.87 -2.1E-03 -17.2 9.54 -1.418 0.668 

-..24-028 1.78 164.661 0.0866 0.5656 3.8E-17 5.69 2.6E-03 1.5 100.00 -0.360 i 0.393 

:total qas a e 4.2E-17 _ __ ri=2 -0.461 0.419 

I I 

824-0Y3i 0.51 9.56 0.21281 0.0665 4.-18 35E-03 %-104.8 11,89 _1-1.452 _0.557 

824.-03B 1.78 . 8.511. _0.1621 0.0329 3.OE-17 .. 15 -1.2E-04 14.3 100.00 -0.176 I0.08 

total gas age - I.' 3.4E-17 - . - n=2 -0.328 0.141 
t o t a- --------. . . . . . . . .

824-04A 0.51 1595.808 0.0935- 5 3 6 5 6 

824-04B _ 1.76 4.312 0.1259 0.0148 
,total gas age 

I . . ......- 0.51-3.12I.0 4 0 4 0. 10 9 8 
824-05A '0.51:i33.112 I0.0404 0 .10981

824-058 1.78 37.534 0.0957
Itrtal qas aqe

0.1430

1.OE-17 
5.5E-17 
6.6E-1 7

7.7E-18

5.46 2.0E-02 

4.05 1.7E-03

1 12.63

I 4.3E-17 I 5.33
- 5.1 E-17 I

0.6 15.67 1.479 7.765 

-1.4 o, 100.00[-0.009 0.046 
Sn=2 I0.224 1.255

-� .-i -.

"1 1.2E-02 2.0 i 15.11 0.094
I -1.5E-04 1 -12.6 1100.00 -0.683

I n=2 _1-0.566

0.358
0.119 
0.155
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COMPLETE 3ER TABLE 

Power 40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 39ArK molps K/Ca CIiK ý%40Ar- %39Ar Age (Ma) ± Err (Ma) 

ASH FLOW TFF.y_2:N. M-13:, LW-142 850 C 20 HRS SINGLE CRYSTAL SANIDINE,_J=0.000684i 

1272-02A 0.26 145 -9 9 0.1436 .4329 6.8E-17 3.55 6.4E-02 11.8 0.01 21.102 50.339 
'.272-02B 0.49 10.230 0.2813 1 0.0385 4.OE-16 1.81 7.8E-03 -11.1 0.09 -1.408 5.115 
1272-02C 0.61 1.812 0.0625 -,.0055 9.9E-16 8.16 -7.2E-05 189.0 0.27 4.225 2.308 
1272-02D 0.71 0.726 0.0350 -0.0015 1.8E-15 14.58 5.8E-04 156.9 0.61 1.406 1.158 
`272-02E 0.82 0.627 0.0138 0.0022 1.0E-1.' 36.96 7.9E-04 -7.6 2.47 -0.059 0.243 
1272-02F 0.93 1.527_ 0.0153 0.0002 1.3E- 33.42 7.9E-04 95.4 4.95 1.797 0.154 
!'272-02G: 1.03 3.136 0.0116 0.0009 1.5E-14 44.12 -1.9E-04. 90.9 7.66 3.515 O.154 

272-02H 1.14 5.700_ 0,0127 -0.0001 3.4E-14 40.3? 2.3E-04 100.3 14.03 7.044 0.081 
272-021 1.25 _ -.251 0.0159.0.0003 2.7E-13 32.14 2.4E-05 98.8 63.89 10.040 0.019 
272-02J 1.35 8.654 0.0166 0.0008 1.5E-13 30.69 1.5E-04 96.9 92.14 10.318 0.032 
272-02K 1.46 7 966 _ 0.0067 0.0004 1.2E-14 75.97 -3.4E-05 98.4 94.37 9.652 0.242 

'272-02L 1.56 8.87 F 0.0145 -0.0009 1.8E-14 35.14 1.7E-04 102.6 97.64 11.211 0.43 
1-272-02N 1.56 8.187 0.0332 0.0040 5.1E-15 15.35 1.5E-04 85.4 98.59 8.613 0.392 
'272-02P 2.07 8.432 0.0159 0.0035 7.6E-15 32.17 4.2E-04 87.4 100.00 9.076 ...0.263 
total gas age 5.4E-13 , - n=14 9.314 0.072 

ASH FLOW TUFF:y2:NM-13:. 'W-142 850 C 20_HRS SINGLE 3ROKEN CRYSTAL SAIJIDINE, J=0.0006843 _ 

,286-01A 0.27 9.330 0,0185 0.0303 1.9E-15 27.51 4.3E-03_ 3.7 0.67 0.423 1.225 
286--01B 0.50 .. 1.985 0.0280 0.0020 2.1E-14 - 18.23 9.1E-04 69.2 7.98 1.696_ 0.096 

1286-01C 0.61 4.305 0.0215 0.0014 4.3E-14 23.75 2.2E-04_90.1: 23.25 ,..783 0.063 
1286-01D 0.71 8..239 0.0187 1 0.0071 L 3.3E-14 27.28 3.4E-04 74.2 34.88 7.534 O.100 
-12-86-0O1-E 0.82 8.151- 0.0187-- 0.0011 7.8E-14 i 27.31 3.9E-05 95.7 6 2 .3 1  9.602 0.039 

1286-01F 0.93 8.537 _I0.0229 0. 000:3 3.55-14 I 22.31 2.3E-04 98.7I74.45110.375 0 
1286-01G' 1.03 -9.009 1 0.0188 0.0007 4.8E-14 - 27.21 5.9E-05 97.4 i 91.31 10.803 0.056 
1286.-1H: 1.14 8.595 [10.0152 I -0.0007 1.0E-14 33.57 2.1E-04 102.3 94.87 10.825 0.250 
1286-011i 1.20 8.490 0.0077 0.0042 1 6.1E-15 66.22 4.6E-04 85.0 97.01 8.883 0.314 
1286-01K 1.31 8.521 0.0143 0.0031 8.5E-15 35.70 7.8E-04 89.1 100.00 9.347 0.223 

_totalas age___ ___2.8E-13_i .n=1O 8.303 0.089 

ASH FLOW TUFF:y2:NM-13: , LW-142 8E0 C 20 HRS SINGLE BROKEN CRYSTAL SANIDINE, J=0.0006843 
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COMPLETE 3ERTABLE

L#Powver 40Ar/39Ar -37Ar/39Ar 36Ar/39Ar 39ArK moles K/Ca -C!IK 1%40Ar* %39Ar Age (Ma) Err (Ma) 
1375-01 Aj 0.24 8.292 0.04 16 0.0269 6.1E-17 12.25 2.6E-041 3.9 1.47 0.400 0.562 
1375-018 0.36 2.528 0.0197 0.0039 4.2E-16 25.85 9.9E-05 53.0 11.64 1.655 0.084 
1375-01QC 0.59 , 13.853 0.0223 0.0262 1.7E-15 22.90 i.3E-04 44.0 52.63 7.507 0.086 

j'375-01D 0.80j 8.512 0.0263 0.0018 5.6E-16 19.42 2.3E-04 93.5 66.33 9.794 0.088 
11375-01E 0.91 j 7.767 0.0262 0.0010 3.6E-16 19.45 -1.5E-04 96.0 75.19 9.184 0.120 
1375-01 F 1.03 j 7.491 0.0214 0.0021 7.3E-16 23.90 -1.5E-0J4 91.6 92.83 8.448 0.059 
1375-01G 1.12i 6.928 0.0168 -0.0007 5.7E-17 30.38 -1.9E-03 102.6 94.21 8.755 0.458 
1375-01H 1 24 7.777 0.034 0.0009 1.8E-16 16.16 6.9E-05 96.3 98.64 9.226 0.253 
1375-01K 1.55 7,988 0.0700 0.0021 5.6E-17 7.29 6*8E-04 92.0 100.00 9.049 0.418 

Itotal gas age _4.1E-15 _n=9 7.550 0.109

EXAMPLE
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L# 40Ar/39Ar 37Ar/39Ar 36Ar/39Ar 39ArK motes K/Ca %40Ar*

Ash flow tuff, LW-142 single crystal fusion, Y27, J=0.0000806

807-08 
807-05 
807-09 
807-03 
807-02 
807-06 
807-07 
807-04 
807-10 

Ash flow 
808-04 
808-10 
808-08 
808-05 
808-09 
808-07 
808-02 
808-01 
808-06 
808-03

1,81E-02 
1.91E-02 
1.98E-02 
1.82E-02 
1.83E-02 
1.93E-02 
1.92'-02 
2.04 E-02 
1.96E-02

1.29E-02 
2.47E-03 
1.80E-02 
3.18E-03 
4.69E-02 
4.03E-02 
4.73E-03 
2.24 E-02 
4.59E-03

1.3E-17 
9.OE-1-9 
6.2E-1S 
1.3E-17 
1.4E-17 
1.OE-17 
6.8E-118 
9.4E-18 
7.7E-18

28.2 95.4 11.444 
26.7 99.1 11.450 
25.8 93.7 11.467 
28.0 98.8 11.481 
27.9 85.1 11.483 
26.4 86.9 11.505 
26.6 98.2 11.544 
25.0 92.3 11.592 
26.0 98.3 11.594 
mean n=9 11.507

32.79 
79.74 
84.45 
80.17 
93.10 
91.30 
81.06 
86.62 
81.37 

tuff, LW-141 
89.15 
91.21 
128.34 
90.29 
92.29 
q2.31 
91.86 
91.63 
92.41 

102.13

3.92E 02 
3.08E-02 
2.57E-02 
2.53E-02 
,4.26E-02 
1.90E-02 
2.72E-02 
2.31 E-02 
1.03E-02 
3.19E-02

1.28E-02 
1.42E-02 
1.37E-01 
6.88E-03 
1.08E-02 
1.OOE-02 
8.37 E-03 
6.46E-03 
6.76E-03 
3.81 E-02

8.4E-1 9 
1.OE-18 
2.3E-18 
1.2 E-,,8 
9.4 E-19 
1.9E-18 
5.1E-18 
2.8E-1 8 
5.8E-19 
8.7E-19

13.0 
16.6 
19.9 
20.2 
12.0 
26.8 
18.8 
22.1 
19.5 
16.0 

mean

95.7 
95.4 
68.5 
97.7 
96.5 
96.8 
97.3 
97.9 
97.8 
89.0 
n=10

12.214 
12.451 
12.583 
12.627 
12.746 
12.782 
12.789 
12.836 
12.935 
13.001 
12.696
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single crystal f.sion, Y31, J=0.0000706

0.026 
0.029 
0.039 
0.025 
0.033 
0.038 
0.034 
0.036 
0.035 
0.057 0.019 

0.074

0.151 
0.156 
0.096 
0.121 
0.124 
0.073 
0.042 
0.064 
0.154 
0.138 
0.235

EXAMPLE

Age ± Err •c]vt-
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"L"-141 idine single crystal laser fusion

Conv. Criterion = 
.'*o Iterations = 
:-ka. Points 

S I oý->e (36tr/39K)= 
Intcpt. (36/40)tr= 
.ntcpt (39K/40*)= 
int.cpt (40'*/39K)= 

intcpt (40/36)tr= 
Age (la= 
.-ge (w/o J Er)

.0000796 ± .0000002 

.0001 
5 
10
3.182663 
-3. 121E-01 
3.494E-03 
1. 1 19E-02 
8.935E+01 

286.2 
12.7850 
12.7850

I_-SE 5.728E-C 
±SC 5.978E-0O 
±SE 2.556E-02 
±SE 2.041E-0

±SE 
+SE 
±SE

4.9 
0.0433 
0.0291

Prob= 1.297946E-03 
03 ( 1.82), iMSE 1.022E-02 ( 
5 ( 1.7%), irISE 1.066E-04 ( 
5 ( 0.2%), ±MSE 4.561E-05 ( 
1 ( 0.2%), ±MSE 4.561E-05 (

( 
C

1.7%), 
0.3%), 
0. 2%),

±MSE 
±MSE 
±MSE

8.7 ( 
0.0610 ( 
0.0519 C

3.3w) 
3. I•) 

0.4%) 
0.4%)

3. 1%) 
0. 5%) 
0.4%)
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Age (Ma)
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Iu ,

R 

d 

80 ... '100 

K 
/ 
c 

12.4 

122 

A 

r 

n 1 1.6 
t0 11.47 

A 3 6 9 

e 11.2 

mI 11 .0 

10.8 

10.61 Integrated Age 1 1.501 . 0.032 
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Cumulative %39Ar Released 
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' -142 idine sin~gle crystal laser~ fusion

J .0000806 ±OOO0C)02 
Conv. Criterion = .0001 
No. Iterations =4 
r$a. Points =9 
11SI4D =4.034158 
Slope (35tr/39K)= -2.679E-01 ±SE 4.237E
Intcpt (36/40)tr= 3.377E-03 ±SE 5.040E-0 
Initcpt (39gK/40*)= 1.261E-02 ±SE 1.542E-C 
!ntcpt. (404*/39K) 7.931E+01 ±SE 9.69'?E-C

hIntcpt (40/36)tr= 
Pge (Ma) 
Pge (w/o J Er-)

296, 1 
11. 462 
11. 4962

-05

±SE 4.4 ( 
±SE 0.0317 ( 
±SE 0.0140 (

Prob= 1. 990266E-04 

5 1.5%), timSE 1.012E-04 
5 0. 1%), trISE 3.096E-05 
2 0.11), ±I1SE 3.096E-05

I .51), 
0 31), 
0. 11),

±7ISE 
:tMSE 
tMSE

8.9 ( 
0,0400( 
0,0281

0. 238) 
o-219) 

3.0ox) 
0. 31> 
0. 25)

N3EXA a a mPLE



LW- 142 Sanidine sing!e c tai loser fusion 
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LW-142 Sanidine single crystal 850 C 12
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40 50 60 
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COMPLEE F IACE TABLE 

iL• Tomp 40/39 37/39 36/39 39K moles K/Ca C0,,1K %40" %39Ar' Age _ Err 
Y1 :LWFVPI 40, SANIDNE 122.2 MG, J=00000798i0.0000002 
818-:01A 500 2.64E +02,1.092-02,9.03E-013.9E-1864.7 E +01 2.4E-03 -0.9 0.32 -u.355 0.290 
j818-013 600 7.98E+02 2.38E-02. 2.66E+00 7.5E-19 2.1E+0I . 1.6E-02 .1.6 .0.39 1.849 1.606, 
818-01C 700 5.65E+01 2.05E-02: 1.89E-01: 2.5E-18 2.5E+01 3.9E-03 1.3 0.59 0.105 0.091 

1818 -. 1-D 800 1-51 +0- 2.15E-02 4.69E-02 9.4E-18 2.4E-+0-1 6.4E-04ý 4.6 1.37 0.096 0.021 
[818-01E 447 3.47E+00 1.80E-02 9.17E-03 3.OE-17 2.8E+01 -9.6E-051 21.2 3.86 0.106 0.006 

1818-01F 846 1.41E+00 1.63E-02' 2.18E-031 2.5E-17 3.1E+01 7.3E-05ý 52.7 5.95 0.107 0,004 

i818-0-G 834 1.241E 00 1.561-02 2.23E-03 6.3E-17 3.3E+01 -4.1E-05, 45.4. 11.19 0.0.1 0.002 
818-01H _1023 1.02E+00 1.54E-02. 1.54E-03 3.8E-17 3.3E+01 -1.8E-04! 53.4 14.34. 0.078 0,003 
818-011 960- 1.27E-00 1.50E-02i 2.36E-03 1.OE-16 3.4E+01 -9.6E-06; 43.7' 22.85 0.080' * 0,002 
_818-01J 1006 1.52Ei00 1.50E-02, 3.34E-03 1.2E-16 3.4E+01 1.9E-05- 33.8. 33.18ý 0.074 0.002 
3 18-01K 995 2.60E-.00 1.47E-02: 6.83E-03 1.3E-16 3.5E+01 2.6E-05' 21.4 43.56 0.080 0.002 
a718-01L 775 6.05 EC 1.47E-02 1.82E-02 1.7E-16 3.5E+01 -3.3E-05 10.9 57.77 0.095 0.005 
8-,.,-,, 11,000 6.71E+00 1.45E-02 1.89E-02 3.7E-16 3.SE+01 2.OE-04 16.3 88.53 0.158 O.j04 
*8 8-01N 1500 9.60E+00 1.38E-02 2.66E-02 1.1E-16 3.7E+01 4.5E-04_ 17.8 97.93 0.246 0.007 
'818-01O 1604 4.50E-,01 1.66E-02 1.47E-01 2.OE-17 3.1E+01 4.1E-03 3.5 99.58 -- 0.229 0.058 
818-01P 1598 5.97E-01 1.84E-02 1.90E-01 5.1E-18 2.8E+0 1  3.7E-03 5.9 100.00 0.508 0.0713 
total gas ago 1.2E-_15 n=16 0.126 0.007 

~Y26:LWFVP-142-HOT, SANIDINE,_ 154.8 MG, J=0.0000803--0.0000002 
819-01A 848 1.36E+02 3.87E-02 '4.04E-01 6.2E-18 1.3E+01 3.6E-03- 12.0 1.56 2.370 0.115 

18-190-01.. .760 2.49E+01 - 2.72E-02 4.76E-02 8.2E-18 1.9E+01 9.6E-04, 43.4 3.63, 1.562. 0.024 
'819-01C 427 1,61E*01. 2.57E-02: 2.21E-02 2.OE-17 2.OE+01 2,2E-04' 5:1.2, 4.61; 1.376, 0.010 
819-01D 685 1.41E+01 2.45E-02: 1.45E-02 3.0E-17 2.1E+01 2.4E-04, 69., 16.15' 1.4211 0.007 

1819-01E 754 1.40E+01 2.30E-02; 1.09E-02' 1.8E-17' 22E+01 2.8E-04_ 76.9: 20.80, 1.557: 0.008 
819-01F 829. 1.4 1E+01. 2.24E-02:1 7.49E-03, 5.0E-17 2.3E+01 9.4E-05 84,2! 33.331 1.721 0.006 
819-01G 883 1,57E+01 - 2.6E-02i...08E-03: 5..1,E-17- 2.4E+01 1.9E-04-i 90.3i 46.11 2.059i, 0.006 
819-01H 807ý 1.95E+01 -2.08E-02! 5.92E-03! 5.4E-17T 2.5E+O 1: 2.5E-04 ' 90.9 59.61'i 2.567 - 0.007 
819-1 1037'-3.66E+01--2.04E-02, 7.48(-03 .1-E.-1612.E+-1 5.2E-041 93.9.-87.89--4.96-61.0.15 
819-01J .. 591 6.92E+01 I2.00E-023 5.01E-020 1,5E-171 2.6E+01- . 7861 91.67 7.8631 0.019 
819-01K 1075: 7.33E+01t 1.84E-02 1  2.60-02 118E-171 2.8E+01 1.6E-031 8 . 5  96. 2 6 ;9, 4 7 5  0.018 

1819-OL 9221 48E÷01 2.01E-02; 6.19E-02' 1,5E-17. 2.5E+01! 6.1E-03 1  75.51 100.00i 8,161, 0.021 

PageA1
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COMPLETE' \JACE TABLE

LO Temp' 4 0/ 39'

,Y16:LWFVP-143-a, sanidlne 76.7 
q521-01A 750 1.09E-.02 
'821 -016 B 850 5.20E +0 1 
t821-01C 950 1.73E+0'1 
1821 -01D 1025 7.82E+00_ 
:821 -01E 1075 4.41 E+00 
i821 -01 F 1-12-0-3.10E+-00.  
i82 1-01iG 1 140 2.62E+r00 

132 1-01 H 1 160 2.76E-.00 

L82 1--.0 i - 1 190 3.09E,00- 
21 .01J 1 .,ý0 3.98E+00 

321 -01 K 1260 5.70E+00 
i82 1-0O1L 1320 8.9l1E-,00 
821 -01M 1450 8.36E+00_ 

82 1-01IN 1603 1.44E+01 
821-010 1598 1.91E±(' 

tIotal gas age

37/39 36/39 39K moles: K/Ca
4.02-1 6

-Cl/K; %40* %39Ar Age ± Err 
n=12 3.584 0 .0)1 3

mJ=0.000080.2-0.0000002_ 
2.81 E-01 3.61 E-01: 1.2E-17 1.8E+00 4.1 E-03 1.9 C.94 0.294, 0.087 
6.52E-02_ 1. 70 E -01 2.22E- 17 '1.8E+00 1.3E-03ý 3.2 2.63 0.240 0.043' 
3.31 E-02 _5.54E-02 5.6E.-17 1.52±01 5.5E-04. 5.1_ 6.88 0.128 0.013 

1,76C--02 2.38E-02 8.2E-1 7 2.9E+01 1.42-04i 9.6 13.10 0.109 0.006 
1.ý212E-02, 1.25E-02 9.42-17 4.2E+01 _ 4. 1E -05 15.6 20. L2 0.099_ 0.004 
1.09E-02_ 8.29E-03 1.2E- 16 4,7 E±01I-1.2E-05 20.2 29.12;_ 0.091_ 0.002 
9.55E-03 6.90E-03 8.9E-17 5.3E+01 -2.7E-05. 21.2, 35.91, 0.080 0.003 
9.58E-03i 7.45E-03 8.2E-17 5.3E+01 -1.82-05' 19.4 42.13 0.077. 0.003 
8.87E-03 8.44E-03 8.12-17-- 5.7E+01 2.1 E-05: 18.6 48.27, 0.083 0.003 
9.49E-03, 1. 13E-02 9.9E- 17 5.4 E.O0I 3.5E-05__ 15.4 55.74 0.088 0.004 
9.47E-03 1.69E-02 i.2E-16 :.4E±01 9.8E-05 12.0 64.59 0,098 0.-00 5 
9.76E-03 _2,63E-02 1.6E-16 5.2E+01' 16E-04, 12.5' 77.07 0.162. 0.006 
8.12E-03 _ 2.14 E-02 2.3E- 16 6.32E±+0' 2.OE-04, 24.2_ 94.14. 0.292. 0.005 
9.58E-03 3.89E-02 5.9E-17 5.3E+01~ 2.7E-04 19 9 98.62 0.4 14 0.012 
9.75E-03 5.23E-02 1.8E-17 5.2E~01 3.1 E-04 19.0 100.00 0.525 0.016 

1.3E- 15 n=15 0.161 0.007

;Y9:LWFVP-139-J, sanidlne 107.01 
822-OIA 750 6.25E+01 
822-01 B 850 1.32E+01 
1822-0-1-C -90. 6..4.3E,010 
822-01D 9,; 0 5.8 2E +00 
822-012E 970, 5.90E2+00 

822-01 F 10 10: 6.12E 00 
822-01G 1.050 6.16E+001 

822-01 H I1100' 6. 1 9200 
822-O11 1200, 7.79E i00, 
822-GlJ 1 002:! 1.46E+01 I 
822-OIK 14 00: 3.29E+01

mg, J=0.000079±~0.0000002 
6.58E-02___2,07E-01 1.9E-17 7.82±00 1.62-03 2.1 
1.47E-02 4.06E-02 3.5 E -17 3.52401 1,92-04 8.8 
8,07E.03 1.81 E-02 3-.8E.-17 6.3201 2.52-05 16. 7' 
7.-222-03' 1.58E-02 4.6E-17 7.1E±01 6.02-05' I9.A' 
6.71 E-03:_ 1.60E-02 1.9E- 171 7.6E+01 -4.2E-05'; 19.4 
6.502-03ý 1.652-02- 5.62-17, 7.8E+0 1 -7.62-06; 20.0j 
6.40E-03! 1.64&202 6.42-17i 8.OE±01: 1.3E-051 2 1.1 
(-',66E-03if .61 E-02 8.8E-17; .E+1 E0122.71 
6.71 E-031_ 1.85C--02' 2.1E- 1 6_7.62E+ 011 2.02-04 2 9,7
6.72E-031: 2,90E-02' 1.6E-1 6; 7.6E+01i 3.2E-041 41.0, 60.88 
6712E-031 5.28E-02 3.5E-16ý 7.6E+ 1 -1.5E-041-52A482

1.53 0. 19 1 0.0491 
4.28 0.165 0.014 

-. 7,29k 0.154i 0.007 
10.94; 0.161, 0.005 
14.83: 0. 1631 0.005 
19.28ý 0.175 0.005 
24.301 0,185 0.006 
31.24' 0.200, 0.005 
48i.1i5 .232 9 0.00

0.8510.007 
2.453,1 0.0201

Pagr, 2EXAMPLE



COMPLETE NACE TABLE

L# Temp 40/39 37/39ý 36/39. 39K moles K/Ca C1,,\' %40" %39Ar. Age ±Err 

822-OIL 1609 3.OOE+01 7.17E-03 4.01E-02 1.5E-161 7.1E+01 8.3E-04. 60.51 100.00: 2.587! 0.012 

total •as age -- 1.3E-15i _ n=12 1.1951 0.011 

Y18:LWFVP-143-g,_melted stuff 85.9 mg, J=0.0000796±0.00000 - I 

825-OIA 650 1.21E+02 ... i6E-01 4.09E-01 6.9E-18i 4.4E+00 3.2E-03' -0.4 1.73, -0.0657 0.116 

825-01B. 726 1.14E+02 .1.16_E-01 3.85E-01 1.2E-17 4.4E+OC 3.5E-03: -0.1 4.8T -0.017 0.095 

8825-OIC 00 9.50E+01 1.15E-01 3.22E-01 1.6E-17 4.4E+00 2,9E-03i -C.1 8.88 -0.012 0.079 

825.01D 875 4,47E+01 1,23E-01 1.54E-01 2.7E-17. 4.2E+00 1.7E-031 -1.7 15.62, -0.107 0.037 

-125-01E 925 4.21E+01 1.42E-01 1.45E-01 2.9E-17 3.6E+00 1.7E-03 -1.8 22.92. -0.109 0.034 

i 825 -01F . 975 4.55E +01 1.60E-01 1.56E-01 2.5E-17 3.2E+00 1.8E-03 -1.5 29.2 -0.100 0.039 

1825-01G 1025 4.9 3E_001 1._71 E-01 .70E-01 2.7E-17 3.OE+00 1.7E-03, -1.9 36.03 -0..1_33. _0.045 

225-01H 1075 5,17E+01 1.66E-01 1.78E-01 2.9E-17 3.1E+00 2.OE-03 -1.7 43.35 -0.123: 0.043, 
1' D0 D .. 67E÷01 !.6SE-01 1.94E-0! 2.2E-17 3.1E+00 1.9E-03 -0.9 49.01 -0.077 0.046 

.825-W1J 1125 5.93E-01 1.63E-01 2,07E-0 5.2E0-18 3.1E+00 1.1E0-03--3.4-50.31 -0.2c6 0.072 

825-0, K 1.150 6.33E+01 1.64E-01 2.19E-01 2.0E-17 3.1E+00 2.1E-03 -2.3 55.23: -0., 0.055 
1825-OIL 1200 7,45E+01 1.62E-01 2.58E-01 1.8E-17 3.1E+00 2.5E-03; -2.3 59.86 -0.243! 0.063 
8 2 ,501M 1250 7.77E+.01' 1.57E-01 2.71_E-01 1.7E-17 3.3E+0 0.1.7E-03 -3.1 64.12 _-0.341. 0.064 

1825-01N 1400 8.50E+01 1.65E-01 2.93E-01 2.7E-17 3.1E+00 2.8E-03: -1.8 70.88 -0.217 0.066 

1,825-010 1600 4.470+0 1 1.47E-01 1.53E-01 7.7E0-17 3.5E+00 1.9E-03 -1.2' 90.27ý -0.076ý 0.036 
825-01P 1621 4.61E+01 1.31E-01 1.57E-01 3.2E-17 3.9E+00 2.8E-03 -0.5 98.35,; -0.033: 0.036 

'825-010 . 1618 6.74E+02 1._1 6E-0.. 2,28E+00 6,6E-18 4.4.E+0 0 .1.E-02 0.1 100.00i _0.057 0.617 
totalgas age 4.OE-16 n=17 _ -0.1171 0.058 

Y10:LWFVP-139-d, sanidine glass 50.4 mg, 1=0.000079110.0000002 -.  
826-01A 650 7.51E+02 2.71E+00' 2.47E+00 9.1E-19 1.9E-01 1.7E-021 2.8: 2.731 2,978:! 1.350 
826-01B 75C 1.092+02 2.41E+001 3.43E-01 1.9E-18 2.1E-01 4.7E-03I 7.3 8.31' 1.136 0.168 
826-OIC. 825 3.23E, 01 2,14E+00! 8,95E-02; 3. 1E-18-2-4E-01--2.5E-03118.6 17.631 0.861 0.051 
826-01 D 875'-3.56E+01" 2..19E+00i 9.57E-021 3.2E-18j2.3E-01 2.5E-031 21.1 27.171,0721 0.049 

826-01E 925, 3.92E+01 2.34E+001 9.79E-02! 3.2E-18! 2.2g-01 2.4E-031 26,6! 36.71 1.490T 0.050 
826-01F 1000_ 6.40E+01 2,25E+001 1.03E-01 3.9E-181  2.3E-011  1.7E-03) 52.8 48.28 4.825, 0.094 

826-O1G 10701 1.35E+02 1.88E500i91.83E-011 3.4E-18 L12.7E-01: 3.4E-03 _60.0 58.461 11.5421 0.101 
826-01H 1150 2.59E+02 2.20E+00' 3.27E-01. 3.5E-1.81 2.3E-01' 7.1E-031 62.71 68.98 23,0531 0.165 
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COMPLETE f 'lACE TABLE

Ut Temp 40/39 37/39 36/39 39K moles K/Ca CUK. %40" %39Ar Age ± Err
826-011 1220 

t826-01K 1400 
total gcas a ge 

Y25:NM-1 ,:LWFVP_1 
827-O0_A 700_ 
827-01BO 800 
827-01C 8 875 
827-010 ,30 
827-01E 980 

[827-0OV 1030 
827 -01_G 37,0 

ý827-01!; 1120

Sb

827-0!J 1140 1.91E+02 2.92E-02 6.01E-01 6.3E.18 1.72,01 6.6E-03 8.9 27.03 1.902 0.192 

8 2-7- 0-1 K- 1 17 0'2.2 1E+ 01 2.912E-02 2.35E-02 5.3E-18 '.8E+01 1.82-04 68.5 30.45 2.179 0 024 
827-01L 1200 2.47E201 2.73E-02 2.20E-02 8.5E-18 1.9-01_ 2.9E-04 73.6 35.95 2.614 0.020 
827-01M 1260 4.25E+01 2.87E-02 2.65E-02 2.1E-17 1.8E+01 8.7E-04 81.5 49.32 4.981 0.015 
827-01N 13,10 3.85E-01 2.74E-02 2.45E-02 2.7E-17 1.9E501 6.8E-04 81.1. 66.6 3 -4.488, 0.016 
82 7-o10 1450" ,1.07E5+01" 2.63E-02 3,75E-02 7.6E-18 1.-92+.01 7.6E-04, 72,7"71.6-074.. 4.257 .... 0028 
827-01P 1595 4.66E+01 3.00.-02-.4.96E-02 3.3E-17 1.7E.01 1.2E-03 69.8 93.04 4.877, 0.021 
827-01Q 1617, 1.57E+02 4.10E-02 4.12E-01 1.1E-17 1.2E -01 6.OE-031 22.3. 100.00. 5.029i 0.108 
totalgas age - 1.5E-16!. , n=17 3.5831 0.037 

Y14:LWFVP-143-0,_sanldlne 61.7 mg, J=0.00008±0.0000002 ... . -........ , 
828--01A . 7 -50 6-E-0 2  9.04E-02 6.58E-01 1.2E-1.7 5.6E+00 6.8E-03 0.9i 1.42, 0.254 0.172 
828-01B 850t 1.53E+01, 3.84E-021 4.94E-02 2.3E-17: 1.3E+01i 5.3E-04 _4.3i 4.23 0.0951 0.015 
828-010 950 8.542+0- 2.07E.02_ 2.692-02. 4,8E-17, 2.5E+01[ 6.3E-051 6.7! 10.00 0.0M 0.008 
828-01D 1025i 6.32E+001 1.51E-021 1.965-02, 6.8E-171 3.4E+011 1.1E-041 8.1J 18.18 ^.074 0.006 
828-01E 1061 6.89E+00: 1.35E-02_ 2.152-02 6.8E-17! 3.8E+01' 3.9-05--7.14 26.41 0,074 0.006 
828-01•F 1-100; 7.97E+00- 1.28E-02- 2.56E-02: 6.OE-17T.4.0E+01] 8.4E-05l 4.9j 33.69 0.0571 0.007 
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3.46E+02 3.23E+00 3.55E-01 3.3E-18 1.6E-01 1.OE-02 69.8 78.80, 34.259 0.1991 

6.54E+02 4.08E+00. 4.iOE-OO, 2.8E-18 1.3E-01. 2.1E-02 81.5 87.27 74.770 0.352 

I.73E+03 5.25E+00 6.31E-01 4.3E-18 9.7E-02 7,3E-03 89.3 100.00; 208.957' 1.185 

3.3E-17 _ n=11 40.925: 0,299 

45, sanldine 14.2_mg, J=0.000079810.0000002 -.  

3.71E_+02 3.92E-02 1.22E+00 8.1_E -19 1.3E+01 1.OE-02 2.5 '0._52 1.3430_ .780 
1 29E+01_ 2.84E-02,_ 1.93E-02 1.6E-18 1,8E+01 5.8E-04ý 55.8 1.57, 1.039, 0.074 
4.55E+00 2.80E-02 -5.76E-03 2.5E-18 1.8E+01 4.4E-04 137,0ý 3.19, 0.897 0.036 
5 5_E+00 2 52E-02 -2.89E-03 3.2E-18 2.0E÷01 -1.1E-04: 115.9 5.26 0.876! 0.034A 

. :+00 3.55E-02 9.17E-03 4.2E-18 1.4E+01 4.4E-05i 69.8 7.96 0.1108 0.021 
8.56,-+00 3.33E-02 7.48E-03 5.0E-18 1.5E+01 4,7E-04 74,.0 11.21 0.911 0.018 

.89- E+00 3.08E-02 8.42E-03 5.7E-s18 1..7-E * ,,01 4.1.. -04-171.8 14.93 0.919 0.015 
1.03E+01 2.9SE-02 8.89E-03 6.0E-18 1.75+01 1.2E.04 74.3 18.86 1.101 0.013 

1.02E+01 2.6SE-02 2.47E-03 6.2E-18 1.9E+01 8.9E-05 92.6-22.3 6357 .01

f



COMPLETE F ACE TABLE

Tern -4('39'
1828-01G 
'828-OIH 
1828-011 
1-8--2-8--0- 1, -J
1828-01 K 

f9 82-8--Oi -L 

t8-2 8--Oi M 
28-01- DN 

ýtotal gas

1120 9.75E+00_ 
1160 1.18E+01 

1180. 1.67E+01 

1200 2.17E+01 

1240 3.21E+01 

1300 4.57E+01 

1450 S. 1 7E+-01 

1604 8.95E+01

3age_

Y20 :LWFVP.-143-P, sanidine 60.0 
829-01A 750 1.04E+02 
829-C,1I 850 2.70E+01 
t829-OIC 950 1.44E +01 
8 29- 010D 102 5 6. 452E+00 

ý829-01 E 1075' 4.55E+00 
1829-01 F 1 120 3.95E+00 

9,29---01H 116 0. 4-.-lE1E+09.  

j 829-011 1 180 4.06E+00 
8 2 9-01J 12 2 0 -49 42+00 
829-01K_ 1260 6.98E+00 

829-01L 1320. 1.21lE01i 

829-DINI 1450' 1.39E+01 
829-01N 1605ý 3.21E+01 

829-010 1616 1. 17E+02 
totL._yins age 

Y5:LWFVP-139-B, sanldlne 43.9r 
853-01A i600 1 178E+03 
853-01 B 6 56t2.15E+02, 
853-0O1,C 750 6,66E+01

�JJ 
e'J

Page 5

37/39 36/39 39K moles KCa CI'K %40* %39Ar, Age : Err 
1.24E-02i 3.17E-02 5.5E-17 4.1 E±Di ----- 1.8E-04 3.9- 40.34 0.054 ---- 0.00-8 
1.18E-02; 3.82E-02ý 7.2E-17- 4.3E+01 1,9E-04! 4.5 49.07 0.07& 0.010 
1 .13E-02 5.43E-02z 5.9E-17 4.SE.-01 2.3E-04, 3.6 56.22 0.088, 0.013 
1. 15E- 02; 7.i11E-02 5.3E-17T 4.4 E+C 1 3. 1E-04! 3.2' 62.67* 0.102 0.017 
1.i12E-02 1.04E 01 7.5E-17 4.6E+01_5.4E-04 4.4 7 1.77._ 0.204 _ 0.024 
1.10E-02_ 1.46E-01 i1AE-16 4.7E+01 2.3E-04 5.6ý 84.90 0.368' 0.034 
1.05 E.*02"1.63E-01, 7,8E-17 4.8E+01 I.1E-03 6.8 94.38 0.509 0.037 
1. 15E-02:_ 2.85E-01 4,6E-1 7 4.4E+01: 2.1 E03! 5. 9 100.00 0.768, 0.066 

__8.3E- 16 n=14 0.209m 0.022 

mg__ J_=0.0000795±0.0000002 
1.08E-01:_3.48E-01 1.1E-17_ 4. 7E+00 2,0E-03. 1.3_ 1.59 0.192 0.092 
8.23E-02. 8.97E-02 1.7E-17_ 6.2E+00_ 4.9E-04 1.7 3.90 0.065 ------0. 025 
5.09E-02 4.61 E -02 3.42-17 i.OE+01 3.1E-04_ 4.9 8.56 0.102 0.015 
3.02E-02 1.93E-02 4.8E-17 1.7E+-J1 1.OE-04 11.3 15.27 0.,05 0.006 
2.16E-02, 1.29E-02 5.5E-17 2.4E+0i1 1.17-04, 15.6~ 22.68 0.102 0.005 
1.79E-02 1.09E-02 5.8E-17 2.9E+01 5.5E-05' 18.2, 30.96 0.103 0.004 
1.63E-02 1. 11 E-02 4.9E-17 3.1 E+01_ 1.9E-04 19.1' 37.74 0.112 0.005 
1.40E-02 1.12E-02 4.42-17 3.7E+01 1.2E-05 19.0 43.79 0.112 0.005 
1 .28E-02 I 07E-02 4.3E- 17 4,0E +0 1 3.3E. 5 21.7 49.81, 0.1261 0*00-1 
1. 19E-02 i-22E-02 6.02- 17 1.3E-rOl 8. 12E-05, 26.8 58.08 0.190, 0.004 
1 .112-02 i.,65E-fl2 5. 5E -17 _4.6E+01 S. IE -05: 30.0, 65.69t 0.301' 0.006 
9.87E-03* 2.05E-02, 9.12-17 5.2E+01, 3.1E-04;ý 49.8 78.361 0.8651 0.006 
-8.65E-03, 1,84 -2 1.2E- 16 5.9 E+ 0i1,3,3E-041 6.8, 4.52! 1,2131 0.006 
1.42 E-02 , 6.53E-02 2.02- 17 3.6E+ 0 1: 58E ,04C 39.81 97.34! 1. 834 0.021 
1.4152-02 3 52E-01 1.9E-17 3.5E+01 4 6E-03 bI10o1 1.8231 0.092 

7. E- 6 n=15 0.4 91 _ .01 

mh9 JsO.0000787±0.0000002 A .- ----- __ __ 

2.28E-021 5.73E+00 1  5.8E-191 .?Eý+01 -- 2-.lE-.02 4.91 0.11 12.452 7.2 
3.80E.021 5,9E-1 1 E-18! 1.3E+01. 3.6E-031 28.7 0.30 8.731 - 0.451 
1 31 E 02! 4.55&-02: 2.1 E-1 8i 2.8E+01 i -2.3E--04 79.8 0.70 7.533 0.097

t



COMPLETE F I ACE TABLE 

iL# Temp 40/39; 37/39 36/39. 39K moles' K/Ca CI/KI %40" %39Ar , Age Err 

L53-01D 850. 4.97E+01 1.82E-021• .08E-02! 5.5E-1'.. 2.8E+01 7.8E-041 93.5 1.73 6.593 0.039! 

1853.01E _E927 4.45E+01 1.43E-02 4.445-03 9.6E-1-8 3.6E+01 5.4E-04; 97.0 3.53 6.117 0.023 

853--0-1F 1000 4.24E+01 1,23E-02;13.14E-03 2.3E-17. 4.2E+01 4.2E-04: 97.86 7.92 5.873 0.027 

L53-01G 1050 4.36E+01: 1.18E-02 2.60E-03; 2.8E-17'.4.3E+01 7.7E-04, 98.2 13.22 6.074 0.024.  

1853-01H H 1100 4.68E+01 1.12E-02 2.23E-03, 3.7E-17, 4.6E+01 9 2E-04" 98.5! 20.17; 6.532' 0.0153 

1150 5.18E+01i..10-02_0 2.OOE-031 4.6E-17: 4.6E+01 9.9E-041 98.8 28.78 7.251 0.0241 

1 553--0J 1.. 1200 5.97E+01 1.055-02! 1.21E-03; 5.4E-171 4.9E+01 1.1E-03 99.4' 38.99 8.4055 0.030 

. 53-01K 1250 6.96E+01...1.09.02. 1.£_OE-03 6.0E-17 4.7E+01 1.2E-031 99.3 50.33 9.790 0.- 0)-- eO , 
4. .. . . .. .i' 

2 

Q853-01L 1275 8.04E+01 1.15E-02' 1.51E-03: 5.6E-17i 4.5E+01 1.3E-031 99.4: 60.87 ,1.318 0.027 
0 ........ . ... . . ... ..

3 0 .0 3 8 

!653-01.l 1300 8.65E+01 1.18E-02 3.33E-03I 5.2E-17.4.3E+01 1.7E-03 98.8 70.62 12.093 0.038 

853-_0.1N 1325 9.OOE+01 1.26E-02: 1.79E-03' 4.9E-17'. 4.1E+01 1.8E-031 99.4 79.75: 12.65 7 0.043 

553-010 1349 9.40E+01 1.31E-02 2.16E-03 4.1E-17 3.9E+01 2.0E-031 99.3, 87.45 13.201 0.C35 

"-53.-1P 1375 9.60E.-C 1 _4.70E-02_ 1.30E-03 3.2E-17 1.1E+01 11.f.-03 99.6 93.45 13.521 0.034 

,853-010 1400 1.00E+62 2.30E-02- 6.17E-03-1.3E-17, 2.2E+01 1.4E-03 98.2--95.96 13.928 0.074 

'853-01 "R 14250- 1.03E+02.-__4.0E.02 2.07E-02 5.4E-18 - 1.2E+01 8.1E-04 94.1 96.98'. 13.714. .0.098 

;853-01S 1450 1.08E+02 7.52E-02 5.11E-02 2.7E-18' 6.8E+00 5.4E-04: 86.0! 97.491 13.153t 0.115 

853-01 -1500'-9.96E,01 1.91E-01 1.52E-02 1.7E-18 2.7E-- 00- -4.1tE-051 86.6 97.81_ 12.206. 0.143 

"853-01TU 1608 91.48E+02 3.16E-01 2.11E-01 9.9E-19 - 1.6E.00"-- 9.9E-04 58.0 98.00 12.156 0.351 

853-01V 1620, 4.OOE+02 9.92E-01 1.18E+00 1.4E-18' 5.1E-01 2.OE-02 12.5 98.26 7.072 0,.789 

-R53-01,Iw 1617 3.04E+02 8.78E-01 .8.60E-01 6.2E-158 E.8-01 i.5E-02 16.3 99.42 6.998 0.651 

E-53-01 X _ 1613 1.06E+~03 1.68E+00 3,49E+00_ 3.1 E-1 8. 3.OE-01 2.2E-02 3.3: 100.00 4.965 2.115 

total gas age_ ___ 5.3E.16 . - ... n=24 9.967 0.063 

Y7:LWFVP-139-G, sinldlne 136.1 mg, J=0.00008021O.0000002 -.. . .  

857-01.A 650 -1.82'+03 2_,5-2.55 5.97E+00! 2.SE-19 2.1E+01 4.6E-03i 2.8; 0.04 7.477! 5.226 

857-•.0IB 757 .1.88-E+02.. 2.045E-021-4.70E,0 1-7E.-18- 2.5E+01 -9.6-E-05: 26.3, -0.341 7.14. 7 0.242 

857-01oC . 8.6.. 8.18E+-0-1 .. i22-E02--1.34E-0I - 4.42E--18' 4.2E+O1 -3.5E-04 _ 51.51 1.. 1 _11 6.090i 0.0 9 

857.-01. A 650 151E+021 5.6_6 -- 0----.1 -,--1 ... 9 -0. 2.2E031 , 0.414 
- 62-020 .5E________ 

13 632'E0.41 

I87OiEB1 750! 5.44E+01[ 
8.77E-03! 3.49-02 4.0E-18 5.8E+011 2.7E-041 81.01 1.891 6.35 0 

857-•.Z;1 8501 3.35E+01 -1.02E-021 1.03E-021 2.15-171 5.OE+011 4.4E-051 90.9! 5.67 4.403 0.013 

85-YY790 3.23E+01i 1.10E.02 6.68E.03 2.95.71 4.6E+01 8.7E-05193.8 10.88 4.381 0.013 

L:7F-E 9501 3.04E+01 1.05E-021 -4.26E-03-4.2E-17 4.9E+011 .3E051 97.71 18.35 4.29 0.01 
LU 
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C .)MPLETE F IACE TABLE

Temp 40/39 37/39 36/39, 39K moles K/Ca CI/K %40 %39Ar, Age', ±Err 

5.6E+01 2.2&_0__ _ .___ 25.77i 4.6 3_5;_----lil 

1857-01F 975 3.30E+01 9.03E-03; 2.29E-03. 4.2E-17, 5.6E+01 2.2-04 97.9 25.77 4.635 - .0 

!857-01G 1000 3.55E+01 9.30E-03: 2.08E-031 4.4E-17, 5.5E+01 1.3E-04C 98.2 33.66: 5.030ý 0.011 

!957-01H 1025 3.85E+01. 9.63E-031 2.04E-03, 4.8E-1- 5.3E+01 2.0E-04! 98.4ý 42.23! 5.470; 0.015 
.,57-01 H 1050 4.22Et01 8.952-03 1.14E-03i 5.1E-17 5.7E+01 2.1E-04' 99.2' 51.26i 6.0491 0.014 

j857-01J _J1075 4.69E+01 9.38E"03 1.- IE-03, 5.6E-17 5.4E+01 1.4E-04' 99.1 61.14, 6.7151 0.013 

1857-01K 1100 5.23E+01 9.61E'-03 1.51E-03: 6.2E-17T 5.3E+01 4.2E-04, 99.-1! 72.091 7.488 8 0.016 

857-0•L _- 125. 5.79E+01 9.89E-03' 1.39E-03 5.9E-17: 5.2E+01 3.5E-041 99.3 82.59-8.2931 0.019 

t857-0iM 1150 6.43E+01: 9.33E-03 8.§9qE-04 7.1E-17. 5.5E+01 3.5E-04- 99.6 95.28 9.2370.0221 

-57-01N 1200: 7.78E+01 1.39-02 7.51-03 2.1-�---' 3.7E+01 8.5E-05' 97.1' 95.67ý 10.897 0.019 

'857-010 1250ý 9.O0E+01: 1.46E-02 1.12E-02 3.-18 3.5E+01 7.95-04, 96.3 96.35 12.491 0.02• 

857-01P 1275 _9.69E+01 1.352-02' 1.16E-02 ,.4AE-b 3.8E+01 4.1E-04: 96.497.13! 13.4651 0.023 

857-011 .. 1300 -1.01E+-02 1.24E-02 9.86E-03 4,6E-18 4.1E+-01 5.6E-04'-97.1 97.941 14.128_ .0.024 

""-Ci-. 1325 1.01E+02 1.61E-02 3.95E-03 4.92-18 3.2E+01 -4.3E-04 98.8 98.82 14.381. 0.024 
;4b 5 '8-.7 

+0 4IR4 972-9.3 ,-4.426 0.024 

"-57-01-S 1349 1.03E+02 1.39E-02 9.81E-03 4.2E-18 3.7E+01 4.02-04 97.2 99.53 

857-01-T 1375 1.,_11E+02 !.97E-02- 2.52E-02 1 .3E- 18¶2.6E01 1-0E-03- 93.3 99.76 14.905, 0.028 

1.24E+024-19 1.6E+01 -4.5E-03! 84.81 99.841 15.164; 0.035 

,357-O 1 V 1450. 1.20E+02 7.742E-02 4.55E-02 1.6E-19 6.6E+00 3.0E-031 88.8: 9J).87, 15.322! 0.033 

357-01V .1612 2.C2E+02 5.77E-02 3.40E-01 7.IE-19 8.8E+00 3.9E-04-50.2• 99.99: 14.588! 0.081 

e, C) x 1605 2.5 6E +02 2.6 7E-0 1 .1.00E-01 3. 7E-20 1.9E+00 -1.92-03,; 53.7, 100.00, 19.788: 0.125 

total gas age 5.6E-1 .6. . . . . . ... - . .n=27.6.772. 0.019 

L- l42-YI ,nm- -4,tube-7, san,51 .3mg,850C 1200 min J=O.0O00698:0.0000002 .  

1256-01- 650 5.35E+02 4.24E-02-• .78E+00 25-E-15- 1.2E+01 1.8E-03:. 1.8 1 o0.361 1.197i 1,294 

125-6-01C 750 3.96E201' 3.72E-02, 1.25.E-01, I.E-15 14E1 . 6E..12-04 .. 6.8' .... 57' .. 3.. 0.0 

1256-.01. 850 1.07+.1, 2.76.-E0-?2: 2.65E-02 2.22-14' 1.8E+01 -5. 4E-05j 26.8 4.80i 0 0.3.02•1 

1256-012E 950, 9.51 E+00 2.05E-02' 1 i 6E-02 5.12E-1 4: 2.5E1+0 1 2.52-04't 63.8:>2.08, 0.764_ 0.010 ___- - - - . " -- .. '_--- " ... ... "- ... . -'.. .. . . -- -.. . _.. . ... - --.. .... ...... . . ... .. . .. .. ..

1256-O1F 1000- 0 1.43E+01--1.84E-02! 6.4 "Ei- 3 4.7E-14. 2.8E+01 -4.5EP.6_•,1L8_J_.9 2 ' ! 605_-'-4 01- 

1256-01G 104012.24E+01 1.89E-02; .Oýý':0T .kE1i 2.7E+01 I 8.22-05' 92.31 26.2 1' 2.605 0.10 

1256-01H 1080 •3•29E+011,84-.02 607 -03i 5.8E-14_ 2.8E+01: 1.6E'0 4 !94.5l 3 4 .52  3.909 .01 

1256-Oi1 1150i 4.83E+01 2.04 [-0-2 i58 -3 J 4 .EO# .E0'9 4 48.57 5.857 0.0 14 

1256-OJ 11751 6,28E+01, 1,84E-02 2.81"E-03_8.4AE-14i 2.8E01 "-8.6E-05 98.61 60.691 7.786 0.020 

1256-01K 12501 8 .0 2E-+01 1 .86E-021 3.54E-031 2AE-13[ 2.7E+01i -2.2E-05 98.7t 95.731 9.9341 0.018 
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COMPLETE f 4ACE TABLE 

Temp' 40/39- 3713j, 36139' 39K moles' K/Ca, Cl/K %40*1 %39Ar Age, ± Err 

1256-01L 1300 9.68E t01 i.74E-02; 2.18E-02 9.5E-15! 2.9E+01 6.2E-04 93.3; 97.10& 11.337 0.014 

125 6-201 .. I1349"--9.505 E+01 1.96E-02: 1.73E-02, 1.3E-14 2.6E+01 1.4E-05 94.6ý 99.01! 11.2861 0,013 
1256-01N 14900 3. 19E+02 1.95E-02: 7.71 E-01 9.8E-16! 2.6E+0O1 1.OE-02 2 8.7, 99. 15. 11.487i 0.087 
-25-6 ,-1- 1--500 .655 02 1.96E-02:, 2.46E-01' 3.4E-15: 2.6E+0i 1,4E-03, 55. 9! 99.63' 11.552i .O -2 

i 256-01P 1610 9.94E+01 1.65E-021 4.12E-02 2.5E-15-_3.1E+01_2_0E-03:_87.7' 100.00' 10,942: 0.014 

total gas age ...... 6,9E-13 -=5 6 n456 2428; 0.021 

;FC-I:Y5, san,49.Smg,850C 1200 rain, J=0.0000697+ 0,0000002 

1257-01B 650, 1.57E+02 1.84E-021 5.20E-01 3.7E-14 2,8E+01 2.5E-03': 2.3 1.499; 0.4571t 0.088 

1257-01C• SO: 2.91E-01 -i.41E-02 7.13E-02, 2.9E-14: 3.6E+01, 2.1E -04 27.5, 2.66: 1.007T 0.029 
1 ?57-01 D_ 850 1.30E+01 8.76E-03' 1. 16E-02 4.9E-1 4; 5,8E+01 -4.5&MO5 73.5 4CE- 1.201; 0.008 
1257-01lE 950 2.36E+01 7.90E-03 4.74E-03 1.02- 13 6.5 E+01I 4.8E-O5' 94.0 8.71 2. 792 0.01'8 
11257-01F 1000 4,34E+01 7.605-03 4.22E-03 1.1E-13 6.7E -31 1,3E-04 97.1 13.07' 5.2£6 0.010 

1 1040' 6.61E+01 7.52E-03. 6.27E-03 1.3E-13 6.-E+01 . 1.3E-04 97.2 18.20 3.062- 0.014 

1257-01H 10,80 9.05E+0,i 8.51E-03 4,21E-03 1.4E-13_6.OE+01 2.21E-04 98.6 24.11: 11.189 0.019 

11257-01; 1 '50! 1.22E+02. 8.40E-03 4,21E-03 2.2E-13 6.1E±O1 6.9E-05 99.0: 33.00 15.164 0.034 
1257-01J 1150 1.57E+02 4 8.912-03 4,39E-03 2.4E-13: 5.7E501 6.1E-05 99.2i 42.71 19.490 0.041 

-1257-01 K. 1150 . 1.85E+02 8.65E-03 3.55E-03 3.3E-.13:3 5.9'E01 -_8E-06_.99.4 56 .19' 23.032.. 0.0) 

I-_01L 1150 2.03E+02" 9.95E-03__ 2.81E-03 3.2E-13.... 5_.E01. 5.8E-05_ 99.6. 69.23_ 25,272.. 0041 
1 E57-01M 1200 :,._1E+02 . _8.08_24E3_ -_03 5.4E-14 6.3E501 3.2E-04 99.7. 71..45 26.207 .0.062 

1257-01N 1250 2.14E+02! 9.50E- 3 1,55E-03 2.0E-13 5.4E+01 1.9E-04. 99.8, 7 .43 26,636 0.059 
1257-010 1300: 2.16E±02ý 8.57E-031 1.31 E-03 3. 1E-1 X 6.0E4-01 5.1E-05ý 99.8. 92.11 _ 26.8621 0,077 
1257-O _ 1349' 2.182+02; 8.42E-031 1.78E-03: 1.5E-13' 6.1E+01' 4 .3E-0 6 , 99.7; 98,16 27.0811 0.063 
1257-010 1 .40 1 2.210 5.53E-03i 4.78E-03 2.9E,14i 92E+01 415-7 4 99,34 27,430k 0.112 
1257-01R 1500 2.17E+02!, O,00E+00" 9.51E-03 8.6E-151 #DIV/0O ' 6.5E-04 98.7 99.69 26.742- 0.148 
1257-O.S_ 16151_. 2.35E+02!. 2.7EE-031 7.66E-02 7.6E-15j 1.9E+02 4..,.1 E-041 _90.3. 100.00, 26.466 .0.162 
total gas age - - - 2.5E-12 , !n=18 _ 19.3531 0.045 

1258-l1D 650i 1.34E,03C 1 9.342E-02 4.34E00J3.8E-15105.500050.00_04.2..2•0 6.965 2.507 
1258-01QC. 750' 6.03E+011 2.85E.021 8.14E-02 1.2E-14!, 1.8E+O1j 8.6E.061 60.11 0.81 , 4.543 0.057 

1258-1D -8 -0;4.18E+01I 1.19E-02 -3. 522E-- 03Y 3.2F. 141- 4.3E+011 --l1.8E-04 9i 5 2. 5 5.1011 0.023 

U)' 
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COMPLETE F IACE TABLE

L Temp 40/39 37/39, 36!39 39K moles K/Ca C(/K' 1K%40" %39Ar Age' IErr 

.2 -1E 950 5.43E+01. 9.06E-03, 1.18E-03 8.3E-14 5.6E+01 1.2E-0,4_ 99.3 6.92 6.745 0.016 
i258-,1F 1000. 7.45E+01 1.01E-02' 8.55E-04 8.6E-14: 5.1E+01 2.912-04, 99.6_11.47 9.279 .. 0.016 

1258-01G_ 1040. 9.58E+01 8.65E-03: 6.83E-04 9.9E-14 5.9E+01 3.0E-04 99.8 16.69 11.943 0.017 

1258-01H 1080, 1.19E,-02' 9.40E-03i 4.98E-04: 1.12-13 5.4E+01 -2.8E-05' 99.9 22.63' 14.884 0.024 

1258-011 1150. 1.49E+02: 9.03E-03, 5.29E-04 1.7E-13 5.6E+01 5.4E-05! 99.9T 31.80__18.574, -0..037 

1258-01J 1150, 1.77E+02 8.95E-03, 7.95E-04 2.OE-13 5.7E+01 2.92-05': 99.9; 42.29 22.0?8 0.050 

1i28-01K 1150ý 1.98E2-02 1.052-02 7.01E-04 2.8E-13 4.9+01 6.5E-06,& 99.9* 57.01 24.614 0.044 

!258-0L 1150 2.10E+02 1.04E-02; 1.18E-03. 2.7E-131 4.9E+01 -1.1E-05- 99.8; 1.11 26.035 0.048 
,1258 01M -1250 2.18E+02 1.15E-02! 8.99E-04' 1.6E-13 4.4E+01 1.4E-041 99.9, 79.31 27.052; 0.061 

258-01N 1300' 2.19E+02 8.74_E-03! 2.86E-04 2.6E-131 5.8E+01 1.5E-06i 100.01 92.9P 27.226." 0.052 
!1258-01C 1362 2.22E+02 1.17E-02 9.,18E-04 9.3L-14, 4.4E+01 -4.2E-05' 99.9: 97.92 27.553 0.045 
1258-0C1P 1592 2.262E02 1.,2E-02 5.86E-03 3. E-14 3.2E+01 2.4E-04 99.2 100.00 27.936 0.090 
total gas age 1.. .1.9E-12 n=15 21.547 0.048 

FC-1:Y18:NM-13,_ single xstal tc-1, .4 mg," J=0.0C06814_0.000002 .  
1373-01A 650 1.51E+01 0.00E+00 -8.29E-03 3.0E-18 $DIV/0! 3.6E-03' 116.1 0.09 21.447 15.095 
1373-01B 725 1.58E+01 0.00E+00 -1.64E-02 4.9E-18 #DIV,!0 -,.3E-03. 130.6 0.23 25.136 - .- 0-87 
373-0•1 C 0H0&i.63E+C 1 00+00-2.962E-03I .I-17 #DIV/0- 29-E-03 945 0.57 18.807 3.8141 

1373-01D 875 . .72E+01 .0.o0E0+ 5.16E-03 2.3E-_17 DIV,0. 6.42E-04 91.0 _ 1.27 19.117 1.953J 
1373-01E. 950 1.77E+01 0.0CE_00 -9.24E-205 4.6E-17 . CI VIC' 1 .F4 100.0.. 2.64 21.620 ... i:25 

313713-0 1.F 1000 1.92E+01O 0.OE+00 -3.07E.04 5.4:1E-_7 V• O .- 4.4 E-.04 100.4 4.25 23.500 00.9981 
1373-01G _G1050 1.90E+0!' 3.7" -02ý 2.46E-03 8.2E-17 1.4E+01 -1.6E.04; 96.1 6.68 22.299 0.715 
1373-01H _1_100; 2.05E+01: 7.05E-04; 2.73E-03 1.2E-16 7.2E+02 -53E004 96.0 10. 24.005, 0,418 
1373.01l 1100 2.14E+01: 2,30E05j ^.66E-03: 2.12.16 2.2E+04. -2.1 E05{ 94.6 16.51' 24.749 0.312 

1373-OIJ .100 ',2.37.+0. 2.59E-0: .71E-03 .6E-16' 2.OE+02, -1.2E.04.. 9.3.3.... 24.1..26.097.0.216 
1373-01K 1100i 2.60E+01 1.08r-02! 1.38E-02' 3.0E-161 4.7E+01 .-2.4E-041 84.9 33.20' 26.696! 0.229 ------...6-57 .. 2.-73-E-+-01...25 13.73-O iL1657..... .02 1.97E-02; 2.8E-16i 4.8E-tOl-3.5E-04 141.66 26.1871 0.258 

1373-01M 1062! 3.24E+011 6.59E-031 3.42E-02i 6.OE-16: 7.7E+01;i 1.1E-04 68.81 59.63 27.175 0.174 
----------... -.. - --- --- ---- -

1373-01 N 1221 2.26E+01; 6.14E-031.6.33E-041i8.7E-16i 8.3E+01. 6 .5E-0 5  _99j 85.46' 27.279 0.064 1373-010 1650 2.35E+01- 4.082-03' 4.88E-031 4.9E-161 1.3E+021 6.0E-051993_8!_1 0 0 .00 26.936 0.106 

total gas age ! '-j _ 3.4E-151- I >=15 26.347 0.257 
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COMPLETE F lACE TABLE 

STemp 40i39 37/39ý 36/39 39K moles K/Ca Cl/K; °/o40,' %%39 Ar , A~ t Err 

'LW-142:Y14:NM-13, single xstal san, 1.4rag, J=0.0006827±0.000002 

1374-01A,650, 283,80460: 7.16E-02, 9.45E-01 1.7E-17 7.15EOO -4.OE-03t 1.6 0.16 5.502 11.525 

1374-018B 725 12.84007 4.44E-02' 1.22E-02 1 -2 ,15-17 : 1.1E+01 -7.5 5-04 ! 7 1.7 . -0.04! 11.303, 1.259 

C 800 10.49206 4.29E-02 5.36E-03 , 5.15-1 " 1.2E+01 4.5E-041 84.7' 0.43ý 10.917' 0.716 

1374.010 875 10.187931 3.835-025.76F-031 1.1E-161 1.35-,01 3.9E-04 83.1 1.44 10 . 0.318 

-1374 --E 950 9.81385 3.95E-021 2.94 E-03' 2.OE-16. 1.3E.01 I.9E-05li 90.9, 3.34: 10 ,959 0.208 

1374-0.F 1000 9.487211 3 "6E-02i 2.95E-03': 2.1E-16' 1.4E+01 3.2E-04 90.6, 5,30i 10.559t 0.170 

!1374-O0G 1050 --9.85E+00 3.25E-02, 3.04E-03; 2.8E-16!t 1.6F-01 -1.0E-04 90.7 7.88, 10.961 0.128 

1374-01H- . 1100 9. -6E+00 3.12E .02, 2.92E-03', 3.3 E-16 ! 1.6E+01 -1.9E-04; 90.9 10.981 10.775 _0.099 

1374-011 1100 9.90E+00 2.58E-02 2.60E-03: 5.2E-16. 2 0E+01 -1.1 -04 j 92.0 15.85: 11.189i 0.095 

1 3 74-01J 1100 1.05E+01 1.99E-02 4.41E-03; 5.3E-16, 2.6E+01 4.7E-051 87.4 20.79' 11.2771 0.086 

. .1374 01 _K 1E02' 6.34E-03; 5.7E-161 2.7E+01 -4.0E-06 83.0 26.13' 11.335' 0.094 -74-o 1100, 1. 115E+ 0 1 1.90E 

-1374-01L 646 1.19E+01 1.27E-02-O 6.69E-03ý 1.8E-16: 4.OE+01 3.9E-04, 83.2: 27.79?_ 12.152' 0.388 

11374-01M 634 1.40E+01 3.72E-021 1.74E-02. 1.4E-15 1.4E+01 1. 0E-05' 63.0. 40.43 10.797 0.074 

11374 IN 1.... ... 19E+01. .3.69.E-02.9.73E-03 . 1.4E-15 1.4E+01 1,9E-04! 75,7 ! 53.09 ' 11.065 0.074 

374---01- . 1-658--. i12E+011 2.44E-02;i 6.58E-03 5.0E-15 2.1EE+01 1.1E-04[ 82.5; 99.,3 11.368 0.036 

1 1--1E-0 5.1 E-17 2.4E+00 6.4' 100.00 2.760 2,413 113 74 -0 1 P 16 0 2 3 .5 1 E + 0 1 2 .14F -0 1, 1 1 E 0 5 1 - 7 2 4 0 3 2 5 -0 3 ! 1 ný• _ _ _1• _ _ ..  

to tal 9 as agc . .1.1.E -14 _ _.. .n.1 
6 1 1 .1 4 2'.0 .10 3 

Yli:NM753:NM%1,-1,,BANDELIER SAN 166. M.G., J.0 --- - , , 679 -2 

113-81-- , -650 "-...- - 01 7576.-03 2.31E-01 5.6E-16 6.6E+ .. _ 6.3E-04 -2.5 . .6.79 -0.206 0.051' 

3- B. 750 5.37E+01.1. 38E&02 -.1.87E-0 1.2E-15 3.7E+01 -3.9E-05. -3.1 21.48'.. 2 0: .2 .. ..  
381 0 B 7 0 7011 .3 E-2_1.__,-.....__.. . .. ..- ... .. . . ...- _ . . .. t .. . , -1 0.04 

'1381 -010. . . -750 5.19E+ 1 7.71E-03 1.82E-0,1 5.3E-16 6.6-+01 2.2E-04 -3.5i .27.87 -. 0.231 0.040.  

1 3 8 1- -0 1 D - 9 5 0 : 3 .6 6 E + 0 1 '1.3 0 E -0 2 ' i -12 6 E -0 1; 2 .9 E 1 5 - 3 .9 E + 0 1 - 4 .6 E -0 5 : - 1 .7. 6 2 .46. 8 - 0 .0 7 8 i-6-2 I- 0 2 

138 1 -01E 1000_2_.73E+01 . 9.5 .9E-03 ! 9.41 _E-02' _ 1.2E-15 _ . -. -,+01 ...... _4•_-• 1. 8__'8_0 5 -0.0 70i0 .022 

1381.....1000'.2.7.E.....1 ......
56.88E -.- 3 E+01 1 0 •.1.8 76 80 -•- , 0, 2 0 021 

1 05 1.9 8 E + 0 1 1 .0 2 E -.O•• . ..-0 2 1  8 .5 E -1. 6 . .8 . "E-0 5 -.... 87. 0 5 L 1 2 L 9 

1-381.01G __ 10751 1.67E+01; 7.63E-03 5.64 5E02 4.9E 516 -6.7E+01 1 14E-0 -41 . 93.00. .- 0.004.0.024 

1381-01H 1100[ 2.72E+01 I 0 OOE+00 9.32E-021 3.3E-16[ #Di V 0- -.2E-4--1-0.-09.• •.32 

1381-O1 130'.1.1.9.E+.01..... E+00 3..91E.-021 2 .5E -16 #DIV /O! ' -7.4E-05' 3.0 1 100.001 0 .046_ 0.025 

1111 
E - 8 .3 E -1 5 1  ,--n = 9, - 0 .1 0 4 0 .0 2 5 

'. _ __t. .. . _ _ _ -
_ _ 

Y':-NM-14, FC-1 1100 C 20HRS 33.3 MG, J=0.0000696±0.OOOOOO?2 I 
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"COMFLETE F JACE TABLE 

L Tqmp, 40/39i 37/391 36/39i 39K molesi K/Ca' CI/Kl %40'! %39Ar, Age ±.Err 

1385-0lA 600i 4.74E+01: 1,52E-0211.62E-01 I5.8E-16; 3.4E+01; -2.8E-04! -1.4 2.63! -0.081: 0.036 1385.01A 700 3.7459+01! 1.52E-02. _1.62E-01.LE_64 

1385-01B 700 3.49E+01 1.66E-02! 1.16E-01i 3.1E 16' 3.1E+01 1.5E0_ 4_ 1.6 4.01ý 0.071 0.046 

1385-01C 8001 2.14E+01 7.04E-031 6.78E-02' 5.1 E-16 7.3E+01 3.3E-041 6.11 6.31 0.164. 0.030 

1385-010 875 1.15E+01 4.30E-031 3.71E-021 6.OE-16 1  1.2E+02 9.0E-05 4.6 9.02ý 0.0661 0.017 

1385-OIE 925: 6.23E+0, O.OOE+00i 1.82E-021 5.8E-16i #DIV/O! 5.7E-051_13.3, 11.631 0.104: 0.013 

1385-01F 975: 4.15E+00i 5.64E-03i 1.12E-02 6.4E-16 9.OE+01; !.3E-05! 19.8i 14.551 0.103! 0.011 

1385-01G 1000! 3.26E+00i 3.64 E-0, 6.57E-031 5.4E-16;1.4E+03; 7.7E-05i 39.8 16.99: 0.1631 0.010 

.385-01H 10301 2.54E+00: 3.41E-031 5.04E-03, 5.4E-16' 1.5E+02 2.5E-04' 4,).4: 19.42! 0.129; 0.010 

1385-011 1070 2.11E+00 9.83E-03ý 3.'37E-03 6.5E-16 5.2E+01 -1.65-04 _51.9 22.34'; 0.138ý 0.008 

1385-01J 1100! 2.02E+00; 2.66E-04 2.09E-03, 6.9E-16 1.9E+03 1.2E-05! 68.3 25.47 0.173' . 0.00e 
-3-8-5-0-K 1100; 2.48E+00:1 3.84E-03 3.03E-03 1.1E-15; 1.3E+02 6.8E-05; 63.0 30.36 0.,196! 0.005! 

11385-01L 1 100' 3.42E+00 3.85E-031 4.03E-03 2.1E-15 1.3E+02 -2.9E-05, 64.5 39.86 0.277 0.023 

11385-O1 M 1-100. 4.91E+00_ 6.09 E-03' 5.04E-03 2.4E-15 8.4 E+01 _ 6.6E-05 _69.2 50.87. 0 426 0..ooo 

;1385-01N 1100 7.14E+00 4.90E-03! 5.90E-03 2.7E-15 1.0E102 -3.9E-05 75.3 63.33: 0.675_ 0.003 

11385.010 1200 6.41E+00- 1.03E-021 1.55E-03' 2.2E-16: 4.9E+01,-9.9E-05 1 92..5 64.34, 0.-744, 0.019 

.13 8-5-0- 1250 7.22E+00'. 1,38E-021 .6GE-03 6.2E-161 3.7E+01 2.9E-041 92.9- 67.14! 0.842 0008 

11385-010 1349ý 1.65E+01: 6.97E-031 2.31E-03f 5.5E-15 7.3E+01 1.9E-05! 95.7 ; 2.10 1.9811 0.003 

[1385--IR 1-450 2.86E+01, 8.63E-03! 8.26E-03 7.9E-16 5.9E+01 -1.3E-061 91.4 95.70 3.275 0.011 

1385-01 S 1650' 3.45E, 01 9.02E-031 2.72E-021 9.2E-161 5.7E+01 2.4E-041 76.71 99.89 -3.320t 0.013 

1385-01T 1649: 3.09E+02 8,88E-02 9.68E-01 2.4E-17' 5.7E+00' 1.3E-03 7.4; 10C 00! 2.858 , 1.189 

totlI gas age 2.2E.' n=2J 0.9791 0.009 
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LW-139-d highly melted ft c froction
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LLU-139-d highly melted f( c fraction
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LW-139- 4 highly melted feisic fraction steps a-d

Cony. Criterion = .0 
No. Iterations = 5 
No. Points 4 

ISWD = 4 
Slope (36tr/ 3 <)= -2 

Intcpt (36/40)tr: 3 
Intcpt (39K/40*)= 1 
lntcpt (40*/39K)= 6

IIntcpt (40/36)t-= 
RFge (Ma) 
Age (w/o J Er) =

0000791 ± .0000002 
0001

.475363 
2.072E-02 
.317E-03 
.501E-0O1 
5.248E+CO 

301.5 
0.8914 
0.8914

Proh= 1.138609E-02

+SE 

±SE 
±SE 
±SE

- 1.499E-03 ( 
3.201E-05 C 
9.980E-03 C 
3.899E-01 (

3.1 0. 0557 
0.0556

( C 
(

7. 29 >, 1 .0o , 

6.2%), 
6.239), 

1.0%), 
6.2%), 
6.2%),

±I1SE 3.159E-03 ( 15.3�) 
fuSE 7.174E-05 C 2,2E)

iMSE 
±MSE 
±riSE 

ttISE 
iMSE 
±MSE

2.  
2.  
2.1

174E-05 I 13E-02 
I 13E-02

6.5 0. 1177 
0. 1176

( 
C

( ( 
(

2,2%) 13. 2•) 
13.2%) 

2.2%) 
13.2%) 
13.2%)
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LW-1I39-G Sanidine OS cone
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40 50 60 
Cumulative %39Ar Released
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LWJ-139- nnidine Qs-3 cone steps a-e

Conv. Criterion = 
noe. !t-%ration.s = 
No. j.inlts = 

f1swoJ 
S'-Pe (36tr/39K)= 
Intcp'% (36/40)tr= 
lrntcpt (39K/40*)= 
Intcpt (40*/39K)= 

lntcpt (40/35)tr= 
Age (Ma)
Age (w/o J Er-)

.000079 
.0001 
5

* .0000002

.4569393 Prob 
-3.736E-03 tSE 1.4:5SE-04( 
3,372E-03 ±SE 1.EP.3E-05 
9.026E-01 ±SE 3.010E-02 
1,108E+00 ±SE 3.695E-02(

295.5 
0. 1578 
0. 1578

±SE 

±SE

1.7 
0.0053 
0.0053

C 
( 
C

tb= .7123892 
3.8w), ±I1SE 9.63GE-05 
0-6u), i±iE 1.281E-05C 
3.39), ±IiSE 2.03SE-02C 
3-3%), iIISE 2.035E-02(

tIISE 
±MiSE 
±f1SE

1.1 ( 
0.0036 
0.0036C

2.3%) 

2.3%) 

0. 4%) 
2 1%) 
2.3%)

-4 

)

___j

.Mm



LW-139-P Sanidine OS cone 
IOU 

R 
a 
d 

0 ' . i . . I100 

~c 
1 a 

""" • •I ." ] 

14

0 
A 12 
p 
p 
a 10 

6 6 H 
E I 1  F 0 

A 

Integra!. d Age= 9.967 -t: 0.063

40 50 60 
Cumulatiye 39Ar Released



LW-140 Sanidine ?01I- c Juit? 
100 

R 50 

d 
0 . . .T -. . T . . . . 1•' ' . .'J . . . . . ." . . '00 

K 
c 

a 

0.50 • , • , . ..-. . . , . " . .-. . . " • • • . . 10 

P 

A 0.40 

p 

r er0.30 
e 

AN 

e 
0 

M 

J! ntertdAye 0=164 0.0072

40 50 60 
Cumulative 939Ar Released



0.0035

0.0030 

0.0025 

3 
6 gO.0020 

/ 
4 
0 
400.15 
r 

0.0010 

0.0005 

0.0000

39Ar/4OAr

awl



LW-140 S dine ?QI-1 conduit? steps g-k

J 
Cony. Criterion 
No. Iterations 
No. Points 
MSwo 
Slope (36tr/39) 
Intcpt (36/40)tr 
Intcpt (39K/40: 
Intcpt (40*/3gK

= .0000798 
= .0001 

-- 6 
=5 

3.427096 
K)= -1.842E-03 
r= 3.377E-03 
)= 1.833E+00 
) 5.455E-01

± .0000002

Prob= 1.632039E-02 
±SE 6.132E-05 ( 3.3U), ±MSE I. 135E-04 ( 

±SE 3.765E-05 ( 1. 1%), ±IMSE 6.970E-05 ( 
±SE 4. 197E-02 ( 2.39), ±MSE 7.770E-02 < 
±SE 1.249E-02 ( 2.34), ±MSE 7,770E-02 (

lntcpt (40/36)tr= 
Age (NOa) 
Age (</o JEr)

296. 1 
0.0785 
0.0785

±SE 
,SE 
±SE

3.3 
0.0019 
0.00 18

6.2%) 
2. 1X) 
4.2A> 
4,.2A)

C 
( 
(

1. 1%), 
2.3%), 
2.3%),

±MSE 
±MSE

6.1 < 
0.0033 C 
0.033 C

2. IX) 
4.2%) 
4.2%)

IK



LW-143-a Soaidine Q1 
40 

R 20 
a,20 
d

flow

K / 
C 
a

Cumulative %39Ar Released

1-Il

0.60 

A 
p 0.50 

a 
r 
e 0.40 
{.'.  

A 0.30 

e 

0.20 
M 
a 

0.10 

0.00



0000,0 

£000*0 

-J 

OZ00,0 

/ 

S -J'

U£00 0



LU4-143- :rnidine QI-2 flow steps a-k

Conv. Criterion= 
No. Iterotions 
No. Points = 

Slope (36tr/39K)' 
Intcpt (36/40)tr= 
intcpt (39K/40*)
Intcpt (40*/39K)= 

Intcpt (40/36)tr= 
Pge (Mo) = 
Pge (w/o J Er) -

.0000802 ± .0000002 

.0001 
5 
11
2.665994 Prob= 4.310916E-03 
-1.771E-03 tSE 4.730E-05 ( 2.7A), iMSE 7.723E-05 C 
3.306E-03 iSE 1.059E-05 C 0.3%), ±rMSE 1.729E-05 ( 
1.867E+00 iSE 4.471E-02 2.4%), ±MSE 7.301E-02 C 
5.357E-01 ±SE 1.283E-02 C 2.4%), ±MSE 7.301E-02 (

302.5 
0.0774 
0.0774

.tSE 
±SE

1.0 
0.0019 
0.0019

C 
( 
(

0.39), 
2.4%), 
2.4%),

iMSE 
±MSE 
±MSE

1.6 ( 
0.0030 ( 
0.0030 (

4.4%) 
0.5%) 
3.9%) 
3.9%)

0.5%) 
3. 9X) 
3.9%)

i



0.0030 

0.0025 

3 
60.0020 
A 
r I 
4 
00M015 A 
r 

0.0010 

0.0005 

0.0000

39 Ar/4Ar
I



LW-143- anidine 01-2 flow steps c-h

J =- .0 
Cony. Criterion = .0 
Nio. Iterations = 5 
No. Points = 6 
r1SWD = 4 
Slope (36tr/39K)= 
Intcpt (36/140)tr= 3 
Intcpt (39K/40*)= 1 
lntcpt (40*/39K)= 5 

intcpt (40 /36 >it--' 

Age (Ma) 
Age (w/o J Er-) =

0000802 
0001 

•.502353 
-1.6982-03 
1.283E-03 
.934E+00' 
. 17 1E-Oi

304.6 
0.0748 
0.0748

± .C-:10002

2rob= 1. 228883E-03
±SE 

,SE 
,ýSE 
•SE

±SE 
±SE 
±SE

'.'730E-05 ( 
iJ12E-05 ( 
6.706E-02 < 
1.793E-02 (

1.6 
0. 0026 
0.0026

( 
( 
(

4.0), 
0.5A), 
3.51), 
3.51),, 

i.51), 

3.51),

±MSE 1428E-04 ( 
.-MSE 3.633E-05 ( 
±MSE 1.423E-01 ( 
±MSE 1.423E-01 (

±iMSE 
±irSE 
iMSE

3.4 
0.0055 
0.0055

( 
C 
(

3,") 
1. IA) 
7.4X) 
7.41)

1. 11) 
7.4%) 
7.41!)



0.0030

0.0025 

300020 6 
A 
r 

4 
OD.00 15 

A 
r 

0,0010 

0.0005 

0.0000

39Ar/40Ar

0"



LU-143- "anidine (.l-2 flow steps e-k

j 
Cony. Criterion 
Nio. Iterations 
No. Points 
t1SWD 
S'ope (36tr/399 
Intcpt (36/40)tr 
Intcpt (39K/40* 
Intcpt (40*/39K

= .0000802 
= .0001 

-7 
= 2.532755 

K)= -1.474E-03 
r= 3.21BE-03 
)> 2. 183E+00 
)= 4.580E-01

± .0000002

Prob= 2.674182E-02 
I ±SE 1.145E-04 ( 7.8X), ±MSE 1.822E-04 ( 
±SE 3.344E-05 C 1.03), iMSE 5.322E-05 C 
±SE 1.425E-01 ( 6.53), ±MSE 2.267E-01 ( 
±SE 2.989E-02 C 6.53), ±MSE 2.267E-01 C

Intcpt (40/36)tr= 
Age (Ha) 
Age (wl'o J Er) =

310.8 
0.0662 
0.0662

iSE 
±SE 
±SE

3.2 
0. 0043 
0.0043

12.40) 

10.4 ) 
10.43)

( 
( 
(

1. O3), 
6.53), 
6.53X),

*MSE 
±MSE 
±iMSE

5.1 
0.0069 
0. 0069

C 

(

1 .7x) 
10.4X) 
10.4X)

mllmmmmmý

K



0.1 u 

R0.05 

d 

0.00 

0.20 

0.10 

A 

-0.00 
p 
r 

A-0.20 

9 
e 

-0.30 M 

-0.40 

-0.50

K / C

40 50 60 CunL,-'Itive %39Ar Released
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EXAMAPLE
U
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0.00370 ..................  

0.00365 

0.00360 

0.00355 

30.00350 1 6 
A 
r 
/0.0034.
4 
0 

rýb 00340 

0.00335 

0.00330 

0.00320 
0.006 0.008 0.010 .012 0.014 O.G16 0.018 0.020 0.022 

39Ar/4OAr



L'-143- igly melted material steps o-j

Cony. Criterion = 
,io. Iterations = 
Nko. Points 
11SWO 

Slope (36tr/39K)= 
Intcpt (36/40)tr= 
Intcpt (39K/40*)= 
!ntcpt (40*/39K)= 

lntcpt (40/36)tr= 
Age (Mo) = 

Fige (W/o JEr) -

.0000796 ± .0000002 

.0001 
3 
10 
1.003838 Prob= .430476 
3.907E-03 ±SE 1. 1I7E-03 (-30.01), 

3.359E-03 tSE 2.118E-05 ( 0.6%), 
-8.596E-01 ±$E 2.002E-01 (-23.39), 
-1.163E+00 tSE 2.710E-01 (-23.31),

297.7 
-0. 1671 
-0. 1671

±SE 
±SE 
±SE

1.9 
0.0399 
0.0389

( 0.61), 
(-23.3%), 
(-23.3X),

i.MSE 1. 173E-03 (-30.01) 
iMSE 2. 122E-05 ( 0.6%1) 
+MSE 2.O06E-01 (-23.3%) 
iMSE 2.O06E-01 (-23.31)

iMSE 
iMSE 
±t1SE

1.9 ( 0.61) 
0.0390 (-23.3X) 
0.0390 (-23.3%)

I



39Ar/4OAr

77,

EXAMPLE



1.1-143- ig9y meIted material steps a-17

= 0000796 ± .0000002

Ccnv. Criterion " .0001 
,o. Iterations 4 
No. Points = 16 
nSwO 2.453 
Slope (36tr/39K)0 1.10 
Intcpt (36/40)tr- 3.415 
lntcpt (39K/40*)= -3.101 
Intcpt (40*/3gK)= -3.225

113 
IE-03 ±SE 
E-03 ±SE 
E+00 ±SE 
5E-01 ±SE

Prob= .0018368 
9.823E-34 (-89.2X) 

1.732E-05 ( 0.5%), e 

5.225E-01 (-16.8%) ±1 
5.434,-32 (-16.81, ±

tMSE 1.538E-03 (U-139.7%) 
MSE 2.713E-05 ( 0.8%) 
rISE 8.183E-01 (-26.4%) 
MSE 8.183E-01 (-26.4%)

Intcpt (40/36)tr= 
age (Ma> = 
Pge (w/o J Er) =

292.8 
-0.0463 
-0.0463

±SE 
±SE 
±SE

1.5 
0. 0078 
0.0078

( 0.5A), 
(-16.8 >, 
(-16.8z),

±MSE ±MSE 
±MSE

2.3 0.0122 
0.0122

( 0.8%) (-26.4%) 
(-26.4%)



39Ar/4OAr



U.W-143- igly melted material all steps

J 
Cony. Criterion 
No. Iterations 
No. Points 
MSOD 
Slope (36tr/39K
intcpt 
Intcpt 
Intcpt

(36/40)tr 
(39K/40*) 
(40*/39K)

Ir.tcpt (40/36)tr= 
Age (Ma) = 

Age (w/o J Er) =

= .0000796 ± .0000002 
= .0001 
-3 
= 17 

= 2.402017 Prob= 1.750153E-03 

K)= 1.820E-03 ±SE P.108E-04 (-44.5X), ±MSE 1.257E-03 (-69.0%) 

-= 3.402E-03 ±SE 1.393E-05 ( 0.4%), ±MSE 2.159E-05 ( 0.6S) 

)= -1 869E+00 ±SE 2.941E-01 (-15.7%), ±MSE 4.558E-01 (-24.4%) 

)= -5.351E-01 ±SE 8.421E-02 (-15.7%), ±MSE 4.558E-01 (-24.49)

294.0 
-0.0769 
-0.0769

±SE 
±SE 
±SE

1.2 
0 0121 
0.0121

( 0.4X), 
(-15.7X), 
(-15.7X),

±MSE ±MSE 
±MSE

1.9 0.0187 
0.0187

( 0.6%) (-24.4%) 
(-2-. 1%)

EXAMPLE



LW-143- igly melted material all steps

J 
Cony. Criterion 
No. Iterations 
Mo. Points 
fSWD 
Slope (36tr/3g1 
lntcpt (36/40)tr 
lntcpt (3SKi40* 
Intcot (40*/3ýK

= .0000796 1 .0000002 
= .0001 
= 3 
= 17 
= 2.402017 Prob= 1.750153E-03 

K)= 1. 820E-03 ±SE 8. I08E-04 (-44.5%), ±iMSE 1.257E-03 (-69.D0) 
r= 3.402E-03 ±SE 1.393E-05 ( 0.4O), ±MS1 2.159E-05 ( 0.6%) 
)= -1.869E+00 ±SE 2.941E-0t (-15,7,), IISE 4.558E-01 (-24.49) 
)= -5.351E-01 ±SE 8.421E-02 (-I5.7,•), ±MSE 4.558E-01 (-24.44)

Intcpt-(40/36)tr= 
hge (Ma) 
Rge (w/o J Er)

294.0 
- .0769 
-0.0769

iSE 
±SE 
±SE

1.2 
0.0121 
0.0121

( 0.4%), tMSE 
(-15.7S), tIMSE 
(-15.7%), tMSE

1.9 (<0.69) 
0.0187 (-24.49) 
0.0187 (-24.4%)

I



LW-143-0 Sfinicline 0' ' flow

Cumnulatiye 9939Ar Reloased

R 
a 
d

0

1 .0 

0.9 

0.6 

0.4

K / 
C 
a

A 
p 

t 

A 
g 
e

0.2 

0.0

isoo1w

X A 'w"'i L



0.0035

0.000 

0.0025 

3 
ýo6 0020 

r 

4 

A-1.00 15 

r 

0.0010 

0.0005 

0 .0 0 0 0 '1 . .•. , ,' • .  
0.0 0.2 0.4 0.6 

EXAMPLE

0.8 1.0 1.2 1.4 1 .6 1.8 2.0 2.2 2.4 
39Ar/4OAr

f



143-0 £ "dine QL-2 flow steps a-i 

j = .00008 .0000002 
"Conv. Criterion = .0001 
No. Iterations = 4 
No. Points = 9 
rISWD = 1.886185 
Slope (36tr/39K)= -1.454E-03 ±SE 1.54: 
lntcpt (36/40)tr= 3.358E-03 ±SE 1.6131 
Incpt (39K/40*)= 2,309E+00 ±SE 2.1911 
Intcpt (40*/39K)= 4.231E-01 ±SE 4.1111

lntcpt (40/36)tr= 
ige (Ma) 
Age (w/o J Er) =

297.8 
0.0624 
0.0624

±SE 
iSE 
±SE

2E-0 
E-05 
E-0 1 
E-02

1.4 
C. 0059 
0.0059

Prob= 6. 730733E-02 
A4 (10.6%), ±MSE 2.117E-04 ( 

( 0.5%), ±MSE 2.2t5E-05 ( 
( 9.5%), ±MSE 3.OIC:-01 
( ).5%), ±MSE 3.010E-01 (

( 
( 
(

0. 5•), 9g.5, tMSE 
±MSE 
±MSE

2.0( 
0.0082 ( 
0.0081 (

14.6A) 
0.7%) 

13.01) 
13.0%) 

0.7%) 
3. 1 ) 
3. 1•)

C

1 
I



AIJ-143-P Sonidine Of flow

K"

C D E F Glntegrated Age = 0.504 i 0.010
-9- -0 
9u 1 00

Cumulative 9939Ar Released

50
R 
a 
d

A 

p 
p 
a 

e 
n 

t 

A 

e

0 8

100

-r

0.6 1

10

1.6 

1.4

1.2 

1.0 

0.8

K 
/ 
C 
a

. 1 r-r - ý ý , ý 1 - 1.

M 0.4 
a 

0.2 

0.0

4]
o 10 20 30 40 50 60 70 80

VA

I

ý . . . I I I . ý . . ý . . . . ý 6

. I I ý . ý I . I . I I . I ý I I . . I . I I I ý

. . . . .. . . . . . . . . . . . .-..

r

i

1--4--



0.0035

LW-143-P Sonidine 0L

0.0030 

3 
6 g0.0020 
r 

4 
0 
,-.0015 
r 

O.C 10 0 

0.0005]i 

0.0000t-----
0.0 0.2 0.4 0.6 0.8 I .0 I.2 1.4 

39Ar/4OAr 

EXAMPLEN



LW-143- nidine QL-2 flow steI ,. -f

J 
Cony 
No.  
No.  

Slop 

Intc 
into 
Intc

. Criterion = 
Iterations = 
Points = 

pe (36tr/39K)= 
-pt (36/40)tr= 
c.,. (39K/40*)= 
cpt (40*/3gK)=

lntcpt (40/36>tr= 
! ,e (Ma>= 
Age (w/o J Er)

.0000795 

.000 1 
5 
6

± .0000002

.83878 Prob= .5002466 
-2.431E-03 ±SE 9.848E-05 (
3.386E-03 
1. 393E+00 
7. 1BOE-01

295.3 
0. 1030 
0. 1030

±SE 1.508E-05 
±SE 5.147E-02 
±SE 2.653E-02

±SE 
+SE 
±SE

1.3 
0.0038 
0.0038

( 
( 
( 

( 
( 
(

0.4%), 
3.79), 
3.7%•), 

0.4%), 
3.7%), 
3.7%),

iMSE 9.019E-05 ( 
±MSE 1.3iE-05 ( 
thSE 4,714E-02 ( 
±1+SE 4.714f .02 (

±MSE 
tMSE 
± m S E

1.2 C 
0. Ov5 C 
0.c C5 C

3.7w) 
0.4%) 
3.4%) 
3.4A)

0. 49> 
3.4%) 
3.4%•)

EXAMPLE



1~-43- arnidine QL-2flcw stepsa-

Cov Cr iter ion = 
Ko Iterations = 

..o Po ints 

Slope (36 tr/390" 
inIc-pt (36/40)tr= 

,ntcp'. (40/36)tr= 
F4!e (MOn) 
:F-ge (w/o J Er)

.0000795 ±.0000002 

.000 1 
5
6 .893878 P 
-2. 43 1 E-03 
3 .386E-03 
1. 393E+-00 
7. 1 BOE-0 I

29ý5. 3 
0. 1030 
0. 1030

5rob= .5002466 
3 SE 9.84SE-05C 
±SE 1.50SE-05 
±SE 5. 14?E-02( 
±SE 2.653E-02(

±SE 
iSE 
tSE

1.3 
0.0038 
0. 0038

( 
C 
C

4.0%), 
0.4%), 
3.7%), 
3.7%), 

0.4%), 
3.7%), 
3. 7%A),

±IiSE 0,019E-05 
±riSE 1.391E-05( 
±I1SE 4.?1i4E-02( 
±I1SE 4,714E-02C

ttiSE 
ttSE 
±IiSE

1.2 
0.0035C 
0. 0035

3. 7%) 
0.4%) 
3. 45 
3. 4%)R

0.49) 
3 . 4) 
3 . 41)

I

r-t AMPLE



100

R 

d

0(

LW- I 42-hot DegasseuJ105( 12 hours 

K / 
C 

2 H 

SCDE F 

IMegrated Age = 6.769 1 0.017 

0 10 20 30 40 50 60 70 80 90 6 100 
Cumuktiyve 39Ar Relea:;ed 

EXAMPLEý
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0

A 

C 

e 
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LW-145 Snnidine Lit' Cor[e

P
N

Q

0

TT-T

K / 
C

Ici

L

K

J

Integrated Age = 3,583 ± 0.037

) . . . ., I ' - I I I I I" I I 'I . . . . .  
0 10 20 30 40 50 60 

Cumulative 9339Ar Released
70 80 90 100

1 --

R 

d

0 
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5
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P 
p 

r 

t 

A 

e 

M

4 

:3 

2

0

NI
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I1

I -

too

EX(AMPLE



0.0030 

0.0025 

3 

6.0020 4 
A 
r I 
/ 

4 

ý0.0015 
r 

0,0010 

0.0000 ', 

0 00 0.02 0.04 

EXAMPLE

0.06 0 08 0.10 0.12 0.14 0.16 
3'.-.Ar/40Ar

O.Ous5



:,W-145 nidine Little Cone steps n-g

J 

:onv. Criterion = 
No Iterations = 
9o. Points 
1iSWO 
Slope (36tr/39K)= 
Intcpt (36/40)tr=

.O000798 ± .0000002 
.000 1 
5

7 .7420365 

-2.104E-02 
3.335,T-03

Prob= .591849
±SE 4.570E-04 C 

±SE 4.771E-05 ( 
.CC I 7F0A 3 C

2.2%{), 1.41), 
I1 IY)

D4 ±iMSE 3.936E-01 C 
±MSE 4.110E-05 ( 
±MSE 1.546E-03 C

Ii

Ir 

AS

ntcpt (39K/40*)= 1.5B85 -u0 xt E 1. r. •.. . ......  

ntcpt (40*/39K)= 6.309E+00 ±SE 7.143E-02 ( 1.1%), ±MSE 1.546E-03 ( 1.0%) 

ntcpt (40/36)tr= 299.8 ±SF 4.3 ( 1.4%), ±MSE 3.7 C 1.2%) 

ge (Ma) 0.9092 ±SE 0.0105 C 1.2%), ±IISE 0.0091 C 1.0%) 

ge (w/o J Er) 0.9082 ±SE 0.0103 ( 1.1%), ±MSE 0.0089 1 1.09)

-'4

1.9w) * 2�) 
I .01)

uloftmom*



100

R 

d 

0 100 

_____._ _______ __----_----___K 

-10 c 

14 

A 

p p13 

a 

e 12 
nL 

A I J K 0 

9 m1 

9 

Integrated Age = 11.17 1 0.11 

CA t0 20 30 40 s0o 60 70 80 90 6 .. ) 

Cumulative %39Ar Released 

EXAMPPLE ,,J



____________ -U

LW-142 Sanidine 850 C ) min 
100 

R 

d 
0 , , ; . . . . • ' ; . . . ; . . . . I ' • ' I . . 100 

K 

L I N p 

10 
A K 
p 
p 
a a 
r 
e 

n 
t 6 

A 

e 4 
H 

M 

2 0 

E Integrated Age = 10.160 * 0.019 
0 E ., .. ........ I.......... .... ............................ ... .. .. .  

10 20 30 40 50 60 70 so 90 100 
Cumulative %39Ar Released 

vo4

I

I 

I



FC-I Fish Canyon Sanidine ' jle crystal

40 50 60 
Cumulative 9%39Ar Released

100

R 

d

0

30

100000 
10000 

1000 

100 
10

K 
/

A 
p 
p 

e 

A 
9 

'1 

a

2e

26

24

22

20

EXAMPPLE -J

I



FC-1 Fish Canyon Sanidine 850 200 min No HF
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Data Appendix for Status of Volcanism Studies for the Yucca Mountain Site Characteriza'ion 

Project (Crowe et at. 1995) 

Example of Data Appendix for One Field Volcanism Notebook with Sample, Unit, Map, and 

Trench references and references to the Rclcvant Pages of the Crowc et al. (1995) report. This 

appendix is provided as an illustration of thc type of information that will be included in the data 

appendix milestone.  
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PA SEES-I 1-LV.OI-93-O� F-rId \otrhook tSt,\'C STATUS EFFORT APPENDIX
Volcanic Unit Vokanlc Center Basalt Cycle Pagejs) Date work GA 

performed Status

trenching tephra Lafhrop Wells 

units 0s2 

trenching tephfa Lathrop Welis 

units Qs4 

condurt, plugs Southern Nye Center 

dikes 

lava units Lalhrop Wells

enching tophra Lathrop Wells 

un!s Qs4

Litlle Cone. Red 

Cone and hSlick 

Lalhror Welts

YPC 3-4 15-Mar-.93 A 

"YPC "4-9 15-Na-93• •A

9-11 

2-13

YPC 

YPC 

YPC

Lathrop Wells YPC 

L atI'op Welts YPC 

LatIhrop Wells YPC 

Lalhr')p Wells YPC 

Lathrop Wells YPC 

Lathrop Wells YPC 

Lalhtrop Wells YPC

"Lathrop Wells 

"Lath-op Weils 

-athrop welts 
Lathrop Wells'

YPC 

"YPc

"YPC 
- I " PG . .. .

21-Apc-93 GA 

-'22-Ap-93 'non-CA

Comments 

Trenching studies on the south flank ox the main t 
cone in largely unrr odifrred black lephra 

Fdenosd t'ench LWV-I. Les MW Fadden redescobod 0 
tMe soil soqtmnces in the quarry, enasured tephra 
clas~ts 
Work in Ny GaryonrScarp &uryon. examined drkes 

and pluqs fo( Subsurface Effects s 
Samples collec-.ed to run C02 solubr,,y expenr.e 'itsI 
of basalt Non-YMP Lamp~es for J H-ollcaway at 
A'rzona Stale Unrvefrsty

1 .4 25--May-93 GA -Ch~eck okf4the 'osLArS of local ttrench-np Stuidies b, 
"Frank Perry He exposed a sequence of eola-, 
reworked it phra that ovedrles loess in quarry 

... erposurm fiat are 'iow removed 
14 26-M-ay-93 GA T won types o, vents at Little Cones have different 

geomToptrc -y•. and could be of different rages 
"15-21 17-Jun93 QA "Mapped scoria -avar contacts arid made 

m.easurements o' tephra size d-stributions / O,..  
q.arry site 

15-21 17-Jun-93 CA D-N'sc'bed tephra slraltgriphrc relations and 
measured clastsi t. !s old quarry sile 

"15-21 17-Jun-93 GIA Described teplra straligraphic relatro-s and 
measured ciast sizes I old Quarry s4 

15-21 17-Jun-93 CA DescntýrýedFtphra t'ratigra;AIic relarons and 
measured clasl sizes ! old qr-airr site 

"15-21 1"7-Jun-93 OA De•aibe. teptria stratgraphc relations aT-
measured claSt ssizes old quarry silte 

15-21 ti-Jun- -sOA Described tephra stratigrauphic relations and 
measured clast sizes : old quary saie 

15-21 17-Jun-93 GA Descirbet ,-•.,V xtratgrapihrc relations and 

rnes~. ~r .'s: uth Topopahrsite 
15-21 1 7-Jun-93 'GA - t. 't- raptirc -relations and 

-ar.i, -'! 0.;74." south Topopah ste 

15-21 17-Jun--93 GA -- xrto: ',r -! raphti relations and 
-sr•,, •,,,.t uiie south Topo aht site 
-":,*..,,"." =•:south 7oMx•-ah site.  

15-21 17-Ju-93 A .- s'r\ ---a1  
al.ratigratc relations and 

, - " A sizes I equipmernt storage sile 
15-21 17-Jun-93 QA Described tephrs tslratijraph• relat•o s-and 

measured clas! sizesI eqt, en_•slorae site.  
22-27 21-Jun-93 GA Descr-•b•-e-d hta stratigraphic reiations rind 

measured r ats, sizes I south mound 
22-27 21-Jun-93 QA Described teplhra oraligraphic relations and 

measured clasl sizes Iwater tanks

Sanple Number Pto(o or Map Trench Status Repco 
Number Number Reference Pa: 

NA . ........ t..ao Wells VC- OS-i, 056-. 2-34 to 2-48 

Area25Sg21-BC 1 
3-I-A -... ECG&G826-26-BMG LW-S 2-4 o2-59 

4AUSGS Ouý-ad-4of NA NA 
Pluloanum Valley 

A. LW 4-22-93- Area 753g 11 -BMC 
3MG-B_ LW 4-22
93-8WM-C. LW 4
22 •93-B W - 1-.- -. .. ...... ......  

NANA N 

SNA NA 2-21 lo 2-27 

2W-t Latbrop Wells VC--QW-i 2-3A 1o2 48

;in

Area 255,22-8MC

OW-2 

CW-3 

"QW-4 

OW-7.  

QW-7-2 

QW-V

GW4s

Lathrop Wells VC

Airfa 25 S22-B&C 

Lathrop Wells VC
Area 253922-BMC 

Lahrop Wells VC

Area 25 S122-P.M 

Lat.hrop Wells VC
Area 258#22-BMG 

Lathrop Wells VC

Area 25 #22-.MG 

Area 25828-1MC 

Lathrop Wells VC

Aea 258,28--BMC 

Lathrop Wells VC

Area 25$28-6MC 
-.... a....opWelt•s -V 

ir.e. 25 822-INVC:

la's and leptira 

unis C0s2a 

lephra units 

tephta units 

3s~a 
teptrra unr's 

Os2a 
le~h¢a units 

Itepthia units Qs2a 

repira units 
lephra units 

Qs2a 

tephra units 

Qs2a 

tephra Units 

Gs2a 

tephra units 
Os2a 
te~tira -un-its.  

Os2a 

tephra units: 
OsI 10s2 

lepra units: 

2s24 G,_

OW- 2 

OW-3 

OW-S 

OW-7-2 

OW- ..

2-42 to 2-48

2-42 to 2-48

2-42 to 2-48

2-42 to 2 48 

2-z425to2--aS

"2-42*to 2-4-8

"2-42 So 2-48 

"2-42to 2-48

Page 1

-... OW-• ........ Lad•-p W-S-iV - O- S •-• - 42 tJYo 4-2 ...  

OW-10 Lathrop Wells V.- OW-10 :2-34 to 2-48 
Area 25.#20--MaGj 

OW-11 Lathrop Wells VC.G OW-11i 242 to 2-48-2-54 
flea 258020-BMG 50 2.59

•es

I midar

------ -------

T'.k5-EE5S- I I,-LV-0 1.93-05 F:cW NKclx,,A t7BN!,,2 STAT'US RFFPORT A.PPE,",'I'XX
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F•s-Etis-13 L i, Norrr'o&,'o.10 8 rAT:S R.FPRT APPENDIX

Volcanic Unit Volcanic Center Basalt Cycle. Pagets) Date work , tC Comments Sample Number Photo or Map Timch Status Report 
Performed Sta•tus 

Nme ttsRýI 

.......... : ............ meReference Pages tephra units Lathrop Wells YpC 41-48 6-Aug-93 QA AUppedscon-ava contacts andj-made TP-.. . 9-ao Wells-VIZ---"2.to 2--8 sa,measurements of taepha sue distnbutions / old 
Area 25 t30-8*C 011sn 2

NAa sad esLthing )p W el Is

tephira units. " -1L-a-thro>-p--W-elIs
Qs2a. Qs4 

tephi 4 units: Lathrop Wells 
Os2a, s4 

lephira unts .. L-Aihrop ,elth
Os2a. Qs4 

A sd�]�-e La-thnropw-e•ls 

Eros-onal uriace "Lathrop Wails

tephra unis.  
Os2a

NA Unable to penetrate sandi:oess covwer / old Quarry NA

41-48 6-Aug-93 QA 

41-468 6-Ag--93G

"YP . 41-AS -6-Aug-933-A 

"A 41-48 "6-Aug-93 GQA

"Lathrop Wells (PI C 48-53 "6-Aug-93 QA

I,.phra units Osi Lathrop Wells 

A sarnloess Lalhrop Wells 

tephra units Ldthrop Wrtls 
Gs2a 

Trench 14-Busled 'INA 
Butte Q s2a 

Bust edButte 
N..A " 

Os2a 

distal tephra Ui i.., Lalirop Weai5 

trenching tephra Lathrop•Wells 
units: Qs1,s2a 
trenching tephra"Lahiop Wells 
units: Osi 
Irenchingleplhra Lathrop Wel•s 
units: Oi, Qs a !

IMippedscona.-iav contacts and made TP

: measurements of lephra size istnbuti•oe, 
_ . lerupr•__ q._ site 

Mapped scona-lava contacts and made T
measuremlents oeltephra stxe distribUtK-is I 

Descrbed tephra stratigraphy relations and TP-.
measured claSt sz-s / equipment storage site 

iUnabe tpensouth ofod 
Quarry sit~e 

Decib eosional urrcoatorwmity; south of odd NA

"t",scibed tept-ra stratograp.+ty relations an-d - wured cias sizes t .5-, uh fail apron

48-53 6-Aug-93 GA Desnbed hra stratigrapt-y relat)ions and 
macsurod craws siZes': south fall apron

"NA 48-53 '6-4,,g 93 'CA 

"YPG 48-53 6-Aug-93 GA

yPC 53-54

"NA 54 

YPC 55-0 ",,p -. . .. • 60

11-1 

11-t3

TP-14-2 

TTP-t I-i

Unable to penetrate sa'dxPJ,ýss cover ; south tfall M 
apron

DscriJbe'd tepira stratig'aph- relai- ns and 
mnasured ciast ,zes / s oth f,i apron

NqA

"1--Aug-3 "GA W.orking at tN1 NTS _iht S" W'ells,F Perry. a.nd C NA 
Manges.Examining Irerches to •impove correlation 
behtNe volcanism and tec:tot studies.Trencies 
'P-.4a and Stagecoach.  

13.Aug-`3 GA Examined B,-ed But, sample under binocila NA 
microscope in the USGS library Examined the 
Stagecoach trench 

13-Aug-93 GA Re-examined the double-ash secti>n Noilh of .... NA 
Lathrop Welat 

18-ug-3 G - escibd tptii sratgrphic relations a-d VP-iS1A.i 
measured tepra--clasl sties I s•uth-tall apron 

IS-Aug.93 CA Oescribed t1phra stratagrapic relations and - T-&AM-2 
-.. - -_ measured tephnrs-clas• sizes I south -fall apron, 

1i8-Aug-93 QA , s2afall eeprset but to deep nto--rch NA ......  
faNl-sheel ened but not described.

,LaIhrop Welts VIZ- Tp-.2 
Area 25 330c-SaC 

Lathi� �W -els VcI- -P-It 
Area 25 C30-BWC 

Laibro Ip WlsVZ P Area 25 #30-BWa 

Area 25 330-BS.C 

Lathrop-Wells VC- TP-.. ' 
Area 25 830-BMW 

Lathroo Wells VCZ- TP-' 5 Area 25 030-SMC 

Lathrop WellV-S c'tp-'" Atrea 25 $21-SAC 

Lathrop \ et~s VC.- TP-tiA.  Area 2bS21-BMC TP-1i.  

Lahrop Wells VC- IP.IE, 

A, ea,25#128-BI•C TP-I" 

"LahroP Welis VIZ- "TP.1 
Area 253028-BCS

NA

2-o212-48,.2-5.4 to2-59 

2-42 to 2-48, 2-54 
to22-59 

2-42to 2-43.25 

102-59 

NA 

2-42 to 2-48 

2--2 to 2-482 

2-3710o2-4,2 

2-42 to 2-48 

2-42 to 2-4d

TP-.ka 242to02-48

,NA

Area 25 321-BMC 

Lathrop Wells VC- TP.It 
Area 25 821-BM I

2-42 Io 2-48

S 2-42 to 2-48

2-4ZtoZ-48 
Area 25521-BMC 

_______ I I

"2-37 to 2-48 

2-37to 2-42

Page

I-W:.;-EES- 13-LV'-01 -91.01

I--

Y-pc

"'NA-
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T1AS-EES. I 3-L V-01 -93-05 Field oN(xc••-•k a7lBC

"ample Number Photor Map Trench Stus Report 
Number Number j Reference Pages 

2ath-ret- s C.o ,P- 24 2-3 7 2- 42

V olcanic Unit Volcanic Cent', a Basalt Cycle Page(s) Gate work CA 

c ehe performed ,Statu 

ulits: Qs2a 

,ranching ltephra Lathrcp Wells - Y-FC 61-C7 26-Aug-93••A 
units: Os2a 

lava and tephra Tfthrop:Wells YPC 6-3-69 -'3-No-4-93-CA 
units

conduit plugs and Basalt dike 
dikes 

lava and lephra Lalhrop Wells

units. Os2a. Qs4b

trenching tephta Lathrop Wells 
units: Os1.O0,,a 

trenchingltephra Lathrop Wells 
units sl. Qs2a 

trenching tephia Lathrop Wells 
unds: Qsl. Os2a 

trenching tephra Lalhrop Wells 
unds Gsl 

tiench -ig lephra Lathrop Wells 
units: Gsl 

NAk sa-nd\Io-ess L Iathrop Wells 

NAsndcoe ss L athr op Wells 

Irenching tephra Lathrop Wellt 
unis: Qs2a 

Centerenhi.ngeha 3 .7ahra basaWl 

tranhing tephra .Lathrop Wells

OPC 

YpC

Ypc

12-73 8-Jan-94 OA 

74-78- 4-Apr-94- '&

"YPC 74-78 4-Apr-94 

YPC 74-78 4-Ap .-94-

"YPc 

"YPC
"74-78 4-Apr-94-" 

74-78 4-Apr-94

QA 

"GA•

"NA . 4-78 "4-A:r -- GA 

Y.... .. 78-. t ÷ 4.Ap_940A

:YPc .82-85 ;25Apr-.93 QA

S trenching tephra Lahi rp Wells C 82-85 2 -A 
units: Qs2a I 

iXA PI

Ccanments S.

Dec'e epr statigraphic rela!Kons and TP.ý 
rmaueo cIa a' Lize I wesl fal--aoron 

measure.I/:ast sizes I"wesM ala-apron 

Do in ,Fonn'ssar,ce evaluaton of Whe Lalhrop .NA

Wellts ,canic centef units with S. Wells andF .  
Perry Examined TP-13a: Os4b. conduit i.l.;, and 
Worle .nScarp Canyon area with G. Valentine NA 

examruiwj a b4sa.t dike mapped on the Ptutinrum 

Valley Quad Work is for Subsurface Effocts 

Examing conta,•s at selected spots to fied check NA 
the evOh' g geologoc map of the Lathrop We;Is 
center W.ikr'rN wh F Pe"ry, Kear rmnýeqan and 
Greg Vaientri. TP-13a. Q's4b, TP-2.3

Descnbed lephra stratgrap•hc re4alhtns a-i, 
measured clas sizes nr.oth fall-apruon 

f~:dteplt'a slrataja3phc ielabirns arý! 
measured clast Wes I no'h tfall-apron.  

DLesci-ue leplira stratigrapliic retal~ours a j.  
measuredt dast sizes / north rali-acron 

Decib-ed tepliia siriftgraphic teistron5 arid 
mneasured cdlst sizes I nnrwth fail-aproq 
De-scribeds leptira stra, graphirc relatior,% and 
measured clas sizes / north fall-apron.  

CouldriOpen- oneftate sand/oess coeo I north tall 
apron 

Could not penetrate sar.i/kless cover / north tall 
apron

Arsa 25 S14-&WG TP-24 2-37 to 2-42

NA to 2-59 

NA 
2-14102-15GO 

384

TP-25-.  

"TP-25-2 

"TP-25,2a 

NA 

NIA 

-NA

2-37 to 2-4. 2-54 
to02-59

Area 25 S30-SW 

Leath WllsVC- 4 P-25

Lathrop Welts VC
Area 25 814--MC 

LatNrop Wells VC
Area 25 I14-8MC 

Lathro WllsVC 

Area 25 t14-3?• 
Lathirop Wells VC

Area 25'V4-BMC 

Lathroea Wel-s VC.  Area 25S*!4.t3M 

Lathro-p WellsVC.-

.Describe-d tep~ir statgraphic 'elations and TP-30-1 - LalhrpIWell, VC- :TP-30 2-42 to 2-4-8 collected sample for g ochemnistryI north of fall Are.a 25 *14-8MGC 
apron. -- -: 

Mapping the southeast end oU the 3.7 Ma } sa•-t unit NA EG&G 748&7-BMC NA 2-19to 2-20: 7-31 in southern Cra!er Flat. Tracing the basalt contacts I 
on air photos. ".. .  

Re-occupied TP-30 measurnng and descr.bmng TP30-2-8MG La trop Walls VC- P-30 2-42 to 2-4 
~s2a d ,oss near northeast cone base that dape Area S114-43&C 

:scoria mounds 

tRe-occupied TP-30, measuring and descnbing ,TP-30-3-BMC Lathrop Wells VC- TP-30 .2-42 to 2-48 Qs2a deposfts near northeast cone base that drape :Area 25 I14-BMC 
scotia mounds

TP-25 

TP-2S 

" TP-•26 

TP-29

te 2-59

2-3 t-o 2-14 

2-37 to 2-28 

2-37 Ii', 2-42

Page
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;'WS-EES- I.L V-Oi 93-05 Field N,. o txxk =7rMC 
STATUS REF\)iT A.IPF uDLX

Volcanic Unit Volcanic Center Basalt Cycle Page(s) Date work! OA 
performed Status 

ana: loetss hLatrop Wells NA 82-85- 25-Apr-93 GA 

trenching tephra Lathrop Welts YPC 82-85 25-Apr.93 GA 
Iunils.Gs~a. 0s2

lava units. 013 Lathrop Wells 

NA: sanduoess Lalhrop Wells 

lava units. 0Q3 Lathrop Wells 

10ý4 MabsalIt dike 'Yucca- Mix D-Ake 
of Solitario 

Canyon 

Trench t0. 10 Ma uYucca ?An Dike 
basalt dike of 

Su1itario Canyon

YPC 82-85 25-Ap.--93 QA

NA 82-85 25-A r-93 "-GA,

YpC 8,'-a5 25-Apr-93 CA

"BSE 'W-87 "2-Jun-94o G"Ao 

"BSE 86-87 2-,,,, 94-GA

Comments 

Could not penetrate sarnjoess cover

Sample Number Photo or Map Trench Status Report 
Number Number Relerence Pages 

. A . Lathrop Wells VC.Tp31 NA 
Area 25 $14-BI '

srbed non-x;z"" (black) sa all sheet . TP-32-1-BMC I..hrop Wetls - ,TP-32 2-42 to 2.48 
deposits overlyir -2a tall shee deposits o -ertying Area 25 93-BMC 
(s2 rr-ounds at noelhrast cone base, measured Excav-ated rench at the toe of (03 lava to look for .NA. - . Lathrop Wens VC- TP-33 2-49 to 2-54 
pyroclastic surge deposits, deposits not identified in Area 25 *3-BMC 
the : emch

Unable to penetrate sandijoess cover. NA

Exi'avated trench at the toe of 13-Qlaya Io look or NA 
pyroclastic surge deposits, deposits no( idenfi&A in 
the trer .:h 

Woring along te Solitarro Canyon 'auti wnih the NA 
USGS Grouna "agnetrc traverses across 
exposures of the 10 MWa basalt dike of Solitano 
Canyon.  

Descin bed dike intr Tench 10 and corrsesed ground NA 
inagr e'ic traverses

Lathrop Wells I/C- TP-34 
Area 25 93-B.C 

Lal;n'r~p VA e4llsVC- TP3 
Area 25 X3-8MW 

EG&G 7488-13.BMG NA

2-i9 to 2-4 

-1 0ito 2-12, 7 -1.0to 7-11 

2-11 to 2-12, 7-10 

to 7-11

3-" - -Ju-9.4-: G-
laaan epr ittle C 5~fOJ i'i. 888 onet adu3n7---- ------- N- - -.USGS- 2 -19t -0. 22 units... UtOleCCones . Ma basale Jun- A Contenuingokatle ro magnetic traverses-in NA . USSNS--51•- . •-19t2-20.2-2 tCraet inFlatatLile Cones AJso examined new BMC to 2-27. 3-32 to3u t Crolnhes cut ing thevicinity of drift hole H-6 i33: 7-31 tai Idn-d t1e p hr a Liz1te Cones and 3 7 YPC 88-89 .3-Jun-94 CA Cn- wnvvrit-Ah ground magneitic traverseisinN G 78%eC A 2-19 to 2-2'0. 2-21 uCits. anLittlehConesaMabasaltl aCraefrFlat at Little Cones.Also examine-d-new to 2-247;. -32 to 3

trenches cut in the vicinity o "drill hole H-6. !1o2-7-3 1 
N.............. .................. 

33; 7-31 Rk. sandi.loness Lathrop Wells 90 8-Jun-94 QA Trenc.,es-TP-21 a-.J TP-22 dug on 26-Aug-93-meroNA• A. Lathrop Wells VC--T fp-.-TP. . .A 
not Peviousty described it- the notebook Both Area 25 930-BMC 22 
trenches ,ontained thick deposits ofeohtan sand (no 
tepha exposed) and were ba.ckfilled vvtthotill being 
described.  

.- and tesphra 3.3,7NUbasalt Y 16-Jun-94 G A appingt'e 3.7 Ma basalt. Working along the main NA EG&G 748&-68-S ' NA112-19 to 2-20; 7-31 
unitsNofth-South vent at Inmrret. 1I tava and tephra 3 7 Ma basalt - - . .. 91-93 16-Jun-94 GA Mapping the 3.7 Ma basalt. Wcirking along the main CF 6-17-94-1M EGG7488-47- NA 2-19-to-2-20;-7-31 units -------------------------... 

.. Nonth-South vent alignment.  
lava and tephra Little Cones ,PC 93-99 16-Jul-94 C2A - :Lithic fragment counts at southern little cones in NA units 

westLcone-walo.  lava and tephra Little C ones ...-. . . ... .. .". . .. .. . .A . . . quarr_ 1. posure ' w s c one w _II. WILD .S4 A - 5 IC I2 2 o 2 2 units i iL9ttleCoes 16-Jul-94 GIA 'Trenching and sampling at the Little Cones Center NA WILD 15'4UAG-M87 C-2 2-21 to 2-24 

un. . . .. ..t.. .. ._.. . .n m C rater Flat. 
- C 

lava and tephra Litt;, Cones ;yPC 93-99 :16-Jul-94 :A Trenching and sampling attheLttleCones Center :NA WILD 15/4UAG-8567 LC 3 2-21 to 2-24 units 'Iin 
CraterpFat. 

BMC 

Page 6



Volcan1k Unit Volcavic Center Basalt Cycle Page(s)I Date woric QA Comments ;ampte N Phtoecrap T.ewch Statue Repott 

lamwvad !cpd h ra TLit Ve Coe0 n a s PC 93-99 164ut-94 OA Trenchi~ng a"i samplfing at the Little Cones Ceoter NA WILD I514LUAG-8567 LC-4 2-211o2-24 
19-,-99 -__-_I !inCrater Fla. I ________ hea" d lom Ura Ifte 93.99 YPC64-4-94 'GA Trenching and sampling at the Little Corwa COuter NA WILD 15l4UA34567 LC-S 2-21 lo 2-24 

unin Crater FlaL.  
lava and lephra Litl ons P 93-99 ~16,ktI.94 IGA oletd bom~b s~fTple at the summit of the LC T-I13,4-1 -SW8 WL 15/4UAG-8&-A7 NA 12-211.a 2-24 

un"I i I Inorher so,-ucon 0(Litle one. IIA

EXAMIPLE
P~e
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Technical Data Management 
Background 

Purpose 

To provide a system by which technical data is made 
available to project participants and oversight groups 
thereby ensuring consistency of analysis inputs as 
well as traceability of developed data 

Objective 

Compile, manage and maintain the Project's acquired 
and developed technical data in support of the Site 
Suitability Evaluation, the License Application, and 
the Environmental Impact Assessment

TPRTOMAS3 PM4.125.TPFlI5-9-95

777-



Technical Data Management 
Background 

(Continued) 

Scope 

Compile, manage and maintain technical data 
acquired and/or developed through: 

"• Site characterization activities 
"* Design and development activities 
"• Performance assessment activities 
"* Environmental and socioeconomic study activities

T PRTDMAS4.PM4.125.TPRI/S-9-95



Acronyms

ATDT

TDIF-

Automated Technical Data Tracking system
A method of tracking and reporting all data 
collected and used in support of Site 
Characterization (does not contain actual data) 

Technical Data Information Form-Input form 
for ATDT 

TDNMSCN PO8.DOE/5-9-95



Acronyms 

RIB- Reference Information Base - a book containing 
narrative and graphic material explaining the 
derivation of selected values or ranges of values 
for use in design and performance assessment

TDB- Technical Data Base - The Project level collection 
of spatial (map-like) and tabular data which have 
been evaluated by investigators in support of 
specific requirements listed in the Site 
Characterization Planning Basis

TDMSCN 1P6.DOE/S-9-95



System Overview

9



Technical Data Management 1990 

Participant Data Archive 

Field/Laboratory Data 
DataQ gReduction/ _nCol lection Analysis 

Local Central 
Records Records 
Center Facility 

AIC -_..--, |SEPDB 
,TDT Data VAX/ 

(AX/ Users -INGRES 

WC 
SNL 

'5.1Q Technical Data Base RIB 

AP 5.20 
ANL 

AP 5.3Q

TPRTDMAS8.PM4.125 TPR/5-9-95



Technical Data Management 1995

Records

Data

~i2I I

C-- -�1

RIB i

TPRTDMASI 11.PM4.125.TPFt5-9-95

ý11 I

I~ _-I



Technical Data Management 
Technical Data Flow

YMPO/TDM 

ICIPANTS ' I ..... I-

TECHNICTAL I 
DATA TRACKING I 

SYSTEM 

L ------------------

I L . .. .. . IT L-------------

TPRTDMAS 12.PM4.125.TPR/5-9-95



Automated Technical Data 
Tracking System 

The ATDT system stores the information (meta-data) 
entered on the TDIF 

* Provides descriptions of technical data acquisitions 
and developmrnnts 

"• Identifies data sources used for data development 

"* Identifies technical data submitted to the Project 
Technical Data Base and Records 

"• Tracks the transfer of technical data between 
participants and the Project TDB 

"• Tracks the transfer of all technical data used from the 
Project TDB for quality affecting activities 

• Provides information for producing the Quarterly Data 
Catalog ToMSCNP22. DOo•95



Data Tracking Number (DTN) 

* The Data Tracking Number is a unique identifier 
assigned to a technical data set 

o Assigned by each participant organization using a 
standard format. However, alpha-numeric descriptions 
differ between participants 

* The DTN for a data set is entered into: 
- ATDT 
- IRIS (Interim Records Information System) 
- Project TDB

TDMSCNI P23.DOE/5-9-95

I



Technical Database 

"* YMP TDB stores, manages, and retrieves YMP 
technical data submitted by Project participants 

"* Tabular data are maintained in the Ingres RDBMS, and 
are linked with vector and raster (gridded and image) 
spatial data in the ARC/INFO GIS 

"* The TDB complies with Executive Order 12906 and the 

FGDC's metadata standards 

"* A variety of methods ensure data access

TDMSCNI1P24.DOFJ5-9-95



Numerical Model Warehouse 

rPreprocessing and initaialzatio~ns 
G, PA Thermal Saturated Zone 

UZ Design TSPA 

Integrated 3-D Site Model 

Rock Property Models 

Framework 1 " .  

Model 

YMP Technical Database 

Source Data Source Maps S 

Geophysical Logs Geological Maps 
SMarkers Geophysical Maps

,oLrce Numerical Characterizations
Thermal/Mechanical 
Unsaturated Zone

Core-A nalys es Serý mFc Interp"relations Saturated Zone 
PetrophysIcal Analyses Tectonic Maps Transport 
Deviation Surveys Photo-Interpretation Maps Rock Properties 
Fracture Data Fracture Pavement Maps

I I I I

I
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YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

GIS ATTRIBUTE LINKS 

DRILL LOG ATTRIBUTE TABLE 

COVERAGE: EXISTING DRILLHOLES

S •. ( / 

SI S 

I,, 

-.* S " - • 

5 -
-s �I 

* It 

S I 

* It 
* *5 
* II 

5�t 
I, t 
I I S 

V � � 

* A' * I t, 

tr�

,,..,.,

USW H-I 

HYDROLOGIC HOLE 

SATURATED ZONE 

562,3a7.96;000 

770,254032000 

4274.4 

6000 

1/25I11 
USGS 

H&N AS-BUILT

AT-TRIBUTE TABLE 

COVERAGE: EXISTING DRILLHOL(S

BULK DENSITY 
GRAIN DENSITY 
TRANSJMISSIVITY 
MATRIX POTENTIAL 

STORAGE COEFFICIENT 

DATES OF MEASUREMENTS 

HYDRAULIC CONDUCTIVITY 
NATURAL-STATE POREWATER

TEST (CDI IIONS 

LITHOLOGY 
POROSITY 

PORE SATURATION 

PUMPING (ONDITIONS

IIIIIII 1 0 o00 a .II ts II1 dIa

-

'I 

A 
'S

I.

11 ,1 11

WATER ELEVATIONS AND DEPTH 
THERVIAL/MECHANICAL STRATIGRAPIMC UNITS

i |

I I'LL,

| i E

?rCTiVITY ID: 

ACTIVITY TYPE: 

STUDY TYPE: 

X-COORD: 

Y-COORD: 
GROUND ELEV: 

TOTAL DEPTH: 

DATE COMPLETED: 

USER: 

SOURCE-

%



Reference Information Base (RIB) 

RIB- A controlled source of Project-approved 
information presented in an interpreted summary 
format compiled from validated data
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RIB Contents and Format 

° Three chapters 
- Site characteristics 
- Engineered systems materials data 
- Waste inventorv information 

I information hierarchy 
- Chapter 
- Section 
- item 
- Parameter 

* Presentation format 
- Technical parameters 
- Descriptive summary 
- Statistics 
- Quality assurance 
- Reference sources 
- Support information: tables/f igureslgraphs/equations

TDMSCN IP20. DOJS59--95



Reference Information Base (RIB) 
Example
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L _

Fattiude Length Depdth

TDB* RIB 

Seismic Magnitude (P1) Seismic 
Magnitude (P1) = 5.1 

F1 = 5.1 
F2 = 2.7 
F3 = 3.2 
Etc.  

Ground Motion (P2) Ground Motion (P2) 
V A 

F, =(D 1=2',V1=5FPS,A1 =0.2g) D 
F2 =(D2=0.5",V 2=1IFPS,A 2=0.05g) 
F3 =(D 3=1 ",tV=3FPS,A 3=O.l-9)Hz 
Etc.  

Fault Data (P3) 

F1 = (Fa, FLFO1 Fw) 
F 2 = (FIN, FL.,Fog Fw) 

F3 = (Fa, F' F0, FW) 
Etc.
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Data Access and Distribution 

• On-line ATDT & TDPD (data accessing tools) 

* CD-ROM 

* On-line data distribution system 

"* Numerical model warehouse; Internet via WWW access 

"* ArcView2 prepared datasets with customized user 
interface 

"• Magnetic media data transfers 

"• YMP Quarterly Data Catalogs 

"• YMP Annual Site Atlas 

"• Tabular reports and sutomized map products

TDMSCN 1 P30DOEF5-9-05



Technical Data Management 
Summary 

Acquiring, developing, compiling and 
disseminating Yucca Mountain technical 
data in a disciplined, and structured 
manner, provides the basis for a 
comprehensive and unbiased evaluation 
of the site's suitability to store high level 
radioactive waste

TPRTDMAS22.PM4.125.T PR5-9-95



Technical Data: 

The scientific and engineering information 
collected or used in the course of site 
characterization, design and analysis 

Technical data are: 

"* Measurements 
"* Observations 
"* Analyses

TOMSCN1 P I7.OOE/5.9-95



Technical Data: 

"• Used iteratively to develop the technical 
(scientific) basis for the License Application 

"* Must be traceable 

"* Must be transferable

TDMSCN I P I & DOE-J-9.95



TDM Must: 

"* Tell everyone what is available 

"° Distribute all or part of the numbers 

"* Provide a controlled, agreed upon value 
for design 

"* Provide traceability

TDMSCN1 P21 .DOE/5-9-95



Technical Data Information Form (TDIF)

The TDIF is 
(meta-data)

a form which provides reference information 
about technical data
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Box 1: 

___ Box 2: 

LBox1:

Part 
Part 

Part 
Part

IV: 

IIi: 

IV:

For acquired data 
For developed data 
For transfer of data 

Identifies the technical data 
Describes mthod (dates, locations, etc.) 
of acquisition/development of technical data 
Identifies the data sources for developed data 
Data transfer and TDB submittal information
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