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Figure 1: Map showing approximate locations of samples collected for this study. The
vertical section (80A - 92A) is shown along line A - A', and the horizontal
section (93A - 98A) is along B - B'. Elevations are given in Sample
Information.
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INTRODUCTION

This is a preliminary report of apatite fission track analysis data of samples from the Okpilak
Batholith located within the Arctic National Wildlife Refuge of Northeastern Alaska. During
1988, granite samples were collected along both a vertical and a horizontal traverse across the
batholith, Apatite grains were separated from the samples and analyzed in Melbourne Australia
at the La Trobe University Fission Track Research Laboratory. All separations and analyses
were completed by the author as part of an ongoing PhD project at La Trobe.

Each analysis includes two parts: 1) age report; and 2) track length distributions. The age
report shows a listing of the individual grain ages, the resulting age and pertinent information
used in detcrmmmg the age. A guide to read the information is as follows:

-Sample number and unit collected

[rradxauon: -In-house number for grouping samples from
the same irradiation package

Crystal -Number of each grain counted

NS -Number of spontaneous tracks counted

NI -Number of induced tracks counted

NA -Number of area units counted in grain

Ratio -Ratio of (NS/NI) for each grain

U(ppm) -Uranium concentration of each grain

RHOs -Density of spontaneous tracks (per cm2)

RHOi -Density of induced tracks (per cm?2)

F.T.Age(Ma) -Individual grain ages

CHI Squared -Stadstical test for determining multiple
grain populations

p(chi squared) -probability of less than 5% indicates multiple
grain populations

Variance of SQR -Statistical comparison of values of NS or NI
for all grains

NS/NI -Pooled ratio of (NS/NI). Uses total number of

spontaneous and induced tracks counted for
whole sample. Value used in age calculation
if sample is of a single population

Mean Ratio -Average rato of (NS/NI) for grains

Pooled Age -Age calculated using NS/NI(single population)

Mean Age -Age calculated Using "Mean Ratio” (multiple
populations)

The track length distributions for each sample are histograms showing the relative numbers
of tracks measured at a particular length, the mean length of the tracks measured, the standard
deviation of the tracks measured, and the total number of tracks measured for the sample (N).



SAMPLE INFORMATION

Vertical Traverse Horizontal Traverse

Sample Number Elevation (ft) Sample Number Elevation (ft)
88 POS 81A 8100 88 POS 93A 3320

88 POS 82A 7840 88 POS 94A 3010

88 POS 84B 7000 88 POS 95A 2540

88 POS 80A 6720 88 POS 96A 2700

88 POS 85A 6310 88 POS 98A 5260

88 POS 86A 5600

88 POS 87A 4900

88 POS 88A 3980

88 POS 89A 3580

88 POS 90A 3200

88 POS 91A 2980

88 POS 92A 2760

Fission track ages are typically determined on 20 grains of apatite from a single sample and
100 confined tracks are typically measured for each track length distribution. All 17 samples
listed yielded apatite in adequate amounts for 20 individual grains to be dated. For each sample
it was determined that the grains represented a single population and so the pooled age is used
for each sample. Five samples, 82A (N=88), 90A (N=50), 91A (N=13), 92A (N=43), and
95A (N=66) contained less than 90 measurable confined tracks. Three other samples did not
contain adequate apatite to analyze and are not listed.



AGEDATA
(In Numerical Order)

88 POS BOA APATITE OKPILAK - 6720'

IRRADIATION LU020

SLIDE NUMBER 1

COUNTED BY: POS

No. Ns Ni Na RATIO U (ppm) RHOs RHOi F.T. AGE (Ma)
1 5 54 15 0.093 196  3.793E+05 4.096E+06 445+ 208
2 5 56 15 0.089 204  3.793E+05 4.248E+06 429 % 200
3 S 65 21 0077 169  2.7709E+0S 3.522E+06 37.0+ 17.2
4 5 55 20 0.091 150 2.844E+05 3.129E+06 437+ 20.4
3 5 52 21 0.096 135 2.709E+05 2.817E+06 462+ 21.6
6 6 22 9 0.273 133 7.585E+0S 2.781E+06 130.2 + 60.0
7 5 S3 15 0.094 193  3.793E+05 4.020E+06 4531 212
8 6 66 20 0.091 180  3.413E+05 3.755E+06 43.7% 186
9 5 56 15 0089 204  3.793E+05 4.248E+06 4291 200
10 5 53 18 0.094 161  3.161E+05 3.350E+06 453+ 212
13 2 26 16 0.077 89 1.422E+05 1.849E+06 370 27.1
12 1 16 21 0.062 42  S418E+04 8.669E+05 30.1£ 310
13 6 75 21 0.080 19.5  3.251E+05 4.064E+06 385t 163
14 4 36 16 0.111 123  2.844E+05 2.560E+06 533+ 28.1
15 2 30 18 0.067 9.1 1.264E+05 1.896E+06 321 234
16 2 17 12 0.118 7.7 1.896E+05 1.612E+06 565 % 422
17 2 28 12 0071 127  1.896E+05 2.655E+06 343+ 25.1
18 3 53 15 0.094 19.3  3.793B+05 4.020E+06 453+ 212
19 5 57 20 0.088 155  2.844E+05 3.243E+06 422+ 197
20 2 26 14 0.077 __10.3 _ 1.625E+03 2.113E+06 37.0¢ 271

——

83 896 14.6  2.827E+05 3.052E+06
Area of basic unit= §.789E-07 cm-2

CHI SQUARED = 7.203 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 99.3 %

CORRELATION COEFFICIENT = (.804

VARIANCE OF SQR(Ns) = 0.20

VARIANCE OF SQR(Ni)= 2.03

Ns/Ni = 0.093 £ 0.011
MEAN RATIO = 0.097 £ 0.010

Ages calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.734E+06cm-2; ND = 12015

POOLED AGE = 40.7 + 4.8 Ma
MEAN AGE = 407t 14 Ma



88 POS 81A APATITE OXPILAK - 8100'

IRRADIATION LU020
SLIDE NUMBER 2
COUNTED BY: POS

No. Ns Ni Na RATIO U (ppm) RHOs RHOi F.T. AGE (Ma)
1 33 436 40 0.076 0.0  9.387E+05 1.240E+07 364+ 66
2 12 134 18 0.09¢ 0.0  7.585E+05 8.470E+06 43.0%+ 130
3 4 45 12 0089 0.0  3.793E+05 4.2678+06 427% 223
4 5 60 15 0.083 00  3.793E+05 4.551E+06 40.1 + 18.7
5 10 74 20 0.135 0.0  5.689E+05 4.210E+06 6482 219
6 17 142 20 0.120 0.0  S.671E+0S 8.078E+06 575+ 148
7 11 133 24 0.083 00  5215E+05 6.305E+06 398+ 12.5
8 2 34 16 0.059 0.0 1.422E+05 2.418E+06 283+ 206
9 5 64 40 0078 00 1.422E+05 1.820E+06 376 174
29 465 25 0062 00 1.320E+06 2.116E+07 300% 5.8
5 57 12 0.088 0.0  4.741E+05 5.404E+06 422+ 19.7
2 33 20 0061 00 1. 138E+0S 1.877E+06 2921 212
3 20 9 0.156 0.0  3.793E+05 2.528E+06 7191 445

27 216 60 0.125 00 5.120E+05 4 096E+06 600+ 123
13 167 40 0.078 0.0  3.698E+05 4,750E+06 374+ 108

Pt et ek A d et i b
8\0@\10\'\11#0)!\)'—‘0

9 105 25 0086 00  4.096E+05 4,779E+06 412+ 143
7 90 30 0.078 0.0  2.655E+05 3.413E+06 374+ 147
15 134 35 0.112 00  4.876E+05 4.356E+06 5371 147
5 55 30 0.091 0.0 1.896E+05 2.086E+06 437+ 204
H 516 40 0.066 0.0  9.671E+03 1.468E+07 317+ 56
248 2980 0.0  5.314E+0S 6.385E+06

Area of basic unit = 8.785E-07 cm-2

CHI SQUARED = 15.260 WITHE 19 DEGREES OF FREEDOM
P(chi squared) = 70.6 %

CORRELATION COEFFICIENT = 0.948

VARIANCE OF SQR(Ns) = 1.98

VARIANCE OF SQR(Ni) = 28.10

Ns/Ni = 0.083 £ 0.006
MEAN RATIO = 0.050 = 0.006

Ages calculated vsing a zeta of 352.7 for SRM632 glass
RHO D = 2.734E+06cm-2; ND = 12015

POOLED AGE = 400 £ 2.7 Ma
MEAN AGE = 434+ 2.8 Ma



88 POS 82A APATITE OKPILAK - 7840'

IRRADIATION LUG20
SLIDE NUMBER 3
COUNTED BY: POS

No Ns Ni Na RATIO U (ppm) RHOs RHO: F.T. AGE (Ma)
1 5 44 20 0.114 120  2.844E+05 2.503E+06 547 %+ 25.8
2 3 19 12 0.158 8.6 2.844E+05 1.801E+06 759 473
3 6 64 40 0.094 8.7 1.707E+05 1.820E+06 451+ 19.3
4 9 129 50 0.070 14.1  2.048E+05 2.935E+06 33.6% 11.6
S 4 56 21 0.071 145  2.167E+05 3.034E+06 344+ 17.8
6 2 30 15 0.067 109 1.517E+05 2.276E+06 32.1+ 235
7 1 14 10 0.071 7.6 1.138E+05 1.593E+06 344+ 356
8 3 31 15 0.097 113  2.276E+05 2.351E+06 46.6 + 282
9 10 75 18 0,133 227 6.32tE+05 4.741YE+06 64.1+ 216

10 12 119 30 0.101 21.6 4.551E+05 4.513E+06 485 14.7
11 1 16 28 0.062 3.1 4,064E+04 6.502E+05 30.1 £ 31.1
12 28 360 30 0.078 654  1.062E+06 1.365E+07 3.5+ 74
13 18 170 26 0.106 356  7.877E+05 7.439E+06 510+ 127
14 5 55 15 0.091 200 3.793E+05 4.172E+06 438 % 20.5
[5 2 21 18 0.095 6.4 1.264E+05 1.327E+06 459+ 33.9
16 2 46 24 0043 104  9.482E+04 2.181E+06 210+ 152
17 5 56 20 0.080 153  2.844E+0S 3.186E+06 430+ 20.1
18 3 44 25 0.068 9.6 1.365E+0S 2.002E+06 329+ 196
19 6 81 36 0074 123  1.896E+05 2.560E+06 35.7% 15.1
20 22 197 45 0.112 239  5.562E+05 4.981E+06 537+ 121
147 1627 178 3.359E+05 3.717E+06

Area of basic unit= 8.789E-07 cm-2

CHI SQUARED = 7.109 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 99.4 %

CORRELATION COEFFICIENT = 0.964

VARIANCE OF SQR(Ns) = 1.44

VARIANCE OF SQR(Ni) = 14.74

Ns/Ni = 0.090+ 0.008
MEAN RATIO = 0,090+ 0.006

Ages calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.734E+06cm-2; ND = 12015

POOLED AGE = 418t 3.6 Ma
MEAN AGE = 415+ 28 Ma



88 POS 84B APATITE OKPILAK - 7000’

IRRADIATION LU020
SLIDE NUMBER 5
COUNTED BY: POS

No. Ns Ni Na RATIO U (ppm) _RHOs RHOi F.T. AGE (Ma)
1 11 120 27 0.092 242  4.635E+05 5.057E+06 440+ 139
2 28 360 28 0.078 70.1 1.138E+06 1463E+07 374+ 74
3 5 46 40 0.109 6.3 1.422E+05 1.308E+06 522+ 246
4 6 68 40 0.088 9.3 1.707E+05 1.934E+06 424 + 181
5 19 192 40 0.099 262  5.404E+05 SA461E+06 475+ 11.5
6 22 212 40 0.104 289  6.258E+05 6.030E+06 498+ 11.2
7 3 44 25 0.068 9.6 1.365E+05 2.002E+06 328+ 19.6
8 2 50 30 0.040 9.1 7.585E+04 1.896E+06 193+ 139
9 5 58 28 0.086 113  2,032E+05 2.357E+06 414+ 193
9 121 40 0.074 165  2.560E+05 3.442E+06 358+ 124
33 431 40 0.077 58.7  9.387E+05 1.226E+07 368+ 6.7
4 46 16 0.087 15.7  2.844E+0S 3.271E+06 418+ 218

10 104 30 0096 189  3.793E+0S 3.944E+06 462t 153
11 133 45 0.083 t6.1  2.781E+05 3.363E+06 398+ 125

DO vt ek ek et D bd e
OV DBWN—=O

5 64 40 0.078 8.7 1.422E+05 1.820E+06 376 174
5 57 12 0.088 259  4.741E+05 5.404E+06 422+ 19.7
3 20 9 0.150 12.1  3.793E+05 2.528E+06 719+ 44.5
13 167 40 0.078 22.8  3.698E+0S 4.750E+06 374+ 108
7 90 30 0.078 164  2.655E+0S 3.413E+06 374 147
5 35 30 0.091 100  1.896E+05 2.086E+06 43.7+ 20.4
206 2438 21,1 3.720BE+05 4 403E+06

Area of basic unit= 8.789E-07 cm-2

CHI SQUARED = 4.742 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 100.0 %

CORRELATION COEFFICIENT = (.982

VARIANCE OF SQR(Ns) = 1.48

VARIANCE OF SQR(Ni) = 1792

Ns/Ni = 0.084 = 0.006
MEAN RATIO = 0.087 = 0.005

Ages calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.734E+06cm-2;  ND = 12015

POOLED AGE = 40.6 £ 3.0 Ma
MEAN AGE = 419+ 23 Ma



88 POS 85A APATITE OKPILAK - 7310’

[RRADIATION LU(20
SLIDE NUMBER 6
COUNTED BY: POS

No. Ns Ni Na RATIO U (ppm) RHOs RHOi F.T. AGE (Ma)
1 16 105 24 0.152 239  7.585E+05 4 978E+06 73.1 £ 19.6
2 8 70 27 0.114 141  3.371E+0S 2.950E+06 549+ 20.5
3 9 99 24 0.091 225 4.267E+05 4.693E+06 43.7% 152
4 3 28 20 0107 76 1.707E+05 1.593E+06 51.5% 31.3
5 15 166 50 0.090 181 3.413E+05 3.777E+06 434+ 11.7
6 4 49 18 0.082 148  2.528E+05 3.097E+06 392+ 204
7 2 65 21 0.031 169  1.0B4E+0S 3.522E+06 148+ 10.6
8 6 34 12 0.176 154  5.689E+05 3.224E+06 845+ 374
S 3 52 30 0.058 94 1.138E+0S 1.972E+06 278* 16.5
10 15 80 24 0.188 18.2  7.111E+05 3.793E+06 898+ 253
11 2 40 10 0.050 218  2.276E+05 4.551E+06 4.1+ 174
12 12 133 27 0.090 269  5.057E+05 5.605E+06 434 % 13.4
13 8 116 27 0.06% 234  3371E+05 4.888E+06 332+ 121
14 10 250 40 0040 341  2.844E+05 7.111E+06 193+ 6.2
15 2 34 30 0.059 62  7.585E+04 1.289E+06 283+ 20.6
16 5 106 30 0.047 193  1.896E+05 4.020E+06 227+ 104
17 4 51 40 0078 7.0 1.138E+05 1.451E+06 37.7+ 196

18 13 168 40 0.077 229  3.698E+05 4.779E+06 372+ 10.7
19 11 133 40 0.083 18.1  3.129E+05 3.783E+06 398+ 125
20 32 430 40 0.074 586  9.102E+0S 1.223E+07 358+ 6.6

180 2209 21.0  3.568E+05 4.379E+06
Area of bagic unit = 8,789E-07 cm-2

CHI SQUARED = 29.538 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 5.8 %

CORRELATION COEFFICIENT = 0.861

VARJANCE OF SQR(Ns) = 1.22

VARIJANCE OF SQR(Ni) = 14.42

Ns/Ni = 0.081 + 0.006
MEAN RATIO = 0.088 + 0.009

Apges calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.734E+06cm-2; ND = 12015

POOLED AGE = 392 = 3.1 Ma
MEAN AGE = 422+ 46 Ma



88 POS 86A APATITE OKPILAK - 5600'

IRRADIATION LUQ20
SLIDE NUMBER 7
COUNTED BY: POS

No Ns Ni Na RATIO U {(ppm) RHOs RHOI F.T. AGE (Ma)
{ 6 72 30 0.083 13.1 2.276E+05 2.731E+406 40.1+ 17.0
2 6 73 16 0.082 249  4.267E+05 5.191E+06 395+ 168
3 1 9 24 6.111 20 4 741E+04 4267E+05 533+ 56.2
4 10 62 24 0.161 14.1 4,741E+05 2.939E+06 773+ 264
5 7 189 45 0.037 229 1.770E+QS 4.779E+06 178 69
6 2 20 14 0.100 7.8 1.625E+05 1.625E+06 480+ 356
7 4 36 24 0.111 8.2 1.896E+05 1.707E+06 533+ 28.1
8 10 120 30 0.083 21.8 3.793E+05 4,551E+06 40.1 £ 13.2
9 8 57 27 0.140 11.5 3.371E+05 2.402E+06 673 254
10 3 28 18 0.107 8.5 1.896E+05 1,770E+06 515+ 313
11 7 161 16 0.043 549 4.978E+05 1.145E+07 205+ 8.1
12 10 61 40 0.164 8.3 2.844E+05 1.735E+06 786+ 268
13 6 85 50 0071 93 1.365E+05 1.934E+06 339+ 143
14 12 149 40 0.081 203 3.413E+05 4.238E+06 387+ 116
15 2 27 20 0074 74 1.138E+05 1.536E+06 356+ 26.1
16 () 37 14 0.162 144 4 876E+05 3.007E+06 7771 342
17 30 417 40 0072 568 8.533E+05 1,186E+07 46+ 6.6
18 13 169 40 0.077 230 3.698E+05 4 807E+06 37.0 £ 10.7
19 5 91 30 0.055 16.5 1.896E+05 3.451E+06 264+ 12.1

20 10 201 40 0.050 274  2.844E+0S 5,717E+06 239+ 78

158 2064 193  3.089E+0S 4,035E+06
Area of basic unit= 8.789E-07 cm-2

CHI SQUARED = 25.568 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 143 %

CORRELATION COEFFICIENT = 0.892

VARJANCE OF SQR(Ns) = 0.95

VARIANCE OF SQR(Ni) = 17.33

Ng/Ni = 0.077 = 0.006
MEAN RATIO = 0.093 £ 0.009

Ages calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.734E+06cm-2; ND = 12015

POOLED AGE = 368 + 3.1 Ma
MEAN AGE = 4481f 42Ma



88 POS 87A APATITE OKPILAK - 4900'

IRRADIATION LU020
SLIDE NUMBER 8
COUNTED BY: POS

No. Ns Ni Na RATIO U (ppm) RHOs RHOI F.T. AGE (Ma)
1 7 151 30 0.046 274  2.655E+05 5.727E+06 223+ 86
2 28 415 27 0.067 83.8 1.180E+06 1.749E+07 324 64
3 5 125 24 0.040 284  2.370E+0S 5.926E+06 193+ 8.8
4 7 120 24 0.058 273  3.319E+0S 5.689E+06 28.1+ 109
5 4 89 24 0.045 202  1.896E+0S5 4.219E+06 216+ 11.1
6 10 183 40 0.055 249  2.844E+05 5.205E+06 263+ 85
7 13 120 21 0.108 312  7.043E+405 6.502E+06 520+ 152
8 10 115 20 0.087 313  5.689E+05 6.542E+06 418+ 138
9 7 63 18 0.11y  19.1  4.425E+05 3.982E+06 533+ 213
10 2 37 12 0.054 168  1.896E+05 3,508E+06 26.0 £ 18.9
11 4 39 24 0.103 89 1.896E+05 1.849E+06 493+ 259
12 4 69 20 0.058 188  2.276E+05 3,925E+06 279+ 143
13 4 60 18 0.067 182  2.528E+05 3.793E+06 32.1% 166
14 ] 124 30 0.073 225 3413E+05 4.703E+06 349+ 121
15 10 108 21 0.093 28.0 5.418E+05 5.851E+06 445 14.7
16 2 45 20 0.044 123  1.138E+05 2.560E+06 214+ 15.5
17 19 182 18 0.104 55.1 1.201E+06 1.150E+07 501 12.1
18 6 70 30 0.086 12.7 2.276E+05 2.655E+06 412+ 17.5
19 7 106 40 0.066 144  1991E+05 3.015E+06 318 124
20 8 69 40 0.116 9.4 2.276E+05 1.963E+06 557+ 20.8
166 2290 249  3.770E+05 5.201E+06

Area of basic unit = 8.789E-07 cm-2

CHI SQUARED = 14.581 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 74.9 %

CORRELATION COEFFICIENT = 0.902

VARIANCE OF SQR(Ns) = 0.87
VARIANCE OF SQR(Ni) = 10.53

Ns/Ni= 0.072 £ 0.006
MEAN RATIO = 0.074 £ 0.006

Ages calculated using a zeta of 352.7 for SRM612 glass

RHO D = 2.734E+06cm-2;

POOLED AGE =

MEAN AGE

349 +

ND = 12015

2.8 Ma

= 356% 27 Ma

/),



88 POS 88A APATITE OKPILAK - 3980

IRRADIATION LU020
SLIDE NUMBER $
COUNTED BY: POS

No. Ns Ni Na RATIO U (ppm) RHOsg RHOi1 F.T. AGE (Ma)
1 72 30 0.097 13.1 2.655E+05 2.731E+06 46.7x 18.5
2 9 24 0.111 2.0  4.741E+04 4.267E+05 533 56.2
3 150 35 0042 296  2.601E+0S 6.177E4+06 203% 73
4 40 24 0.100 G.1 1.896E+05 1.896E+06 480+ 25.2
5 58 27 0.103 11.7  2.528E+05 2.444E+06 497t 213
6 160 16 0.044 545  4.978E+05 1.138E+(7 211+ 8.1
7 85 50 0.071 9.3 1.36SE+05 L.934E+06 339+ 143
8 28 20 0.071 7.6 1.13BE+05 1.593E+06 343+ 25.1
9 8 420 40 0.067 572  7.964E+05 1.195E+07 321+ 63

90 30 0.056 164  1.896E+05 3AI3E+06 26.7+ 123
151 30 0.040 274  2276E+05 5.727E+06 191+ 8.0
129 A 0.03% 293  2.370E+05 6.116E+06 187 8.S
%0 24 0.044 204  1.896E+05 4.2676+06 214+ 109
120 21 0.100 312  6.502E+05 6.502E+06 4801 146
63 18 0.111 19.1  4.425E+05 3.982E+06 533+ 213
35 24 0.103 89 1.B96E+0S 1.849E+06 453+ 259
58 18 0.086 176  3.161E+05 3.666E+06 414+ 193
107 21 0.075 278  4.334E+05 5.797E+06 359+ 13.2
181 18 0.088 548 1.011E+06 1.14E+07 425% 111
101 40 0.069 138  1991E+05 2.873E+06 333+ 13.0

—
—

N

—
[
ﬂamm#QH#MO\MNNO\QO\#mHQ

[ I el o e R S
OO JhWn W

—
H
[~ <]

2151 22.4  3.153E+0S 4.668E+06
Area of basic unit = 8.789E-07 cm-2

CHI SQUARED = 15.118 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 71.5 %

CORRELATION COEFFICIENT = 0.9505

VARIANCE OF SQR(Ns) = (.82

VARIANCE OF SQR(Ni) = 14.13

Ns/Ni = 0.068 + 0.006
MEAN RATIO = 0.076 + 0.006

Ages calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.734B+06cm-2; ND = 12015

POOLED AGE = 325+ 28 Ma
MEAN AGE = 365% 28 Ma



88 POS 89A APATITE OKPILAK - 3580

IRRADIATION LUO20
SLIDE NUMBER 10
COUNTED BY: POS

No. Ns Ni Na RATIO U (ppm) RHOs RHOI F.T. AGE (Ma)
1 9 79 12 0.114 359  8.533E+05 7.490E+06 547+ 193
2 2 34 14 0.059 132  1.625E+05 2.763E+06 283+ 20.6
3 5 94 12 0.053 427 4.741E+05 8.913E+06 256+ 118
4 1 21 12 0.048 955 9.482E+04 1.991E+06 229+ 235
) 2 18 12 0.111 82 1.896E+05 1.707E406 533+ 39.8
6 2 34 12 0.059 154  1.896E+05 3.224E+06 283+ 20.6
7 2 31 12 0.065 14.] 1.896E+05 2939E+06 310+ 226
8 4 104 24 0.038 270 2.167E+05 S.635E+06 185+ 94
9 2 36 12 0.056 164  1.836E+05 3.413E+06 267+ 194
10 3 46 24 0.065 104  1.422E+05 2.181E+06 314+ 187
11 5 90 12 0.056 409 4.741E+0S 8.533E+06 267+ 123
12 11 113 26 0.097 237  4.814E+05 4.945E+06 468+ 14.8
13 7 128 28 0.055 249  2.844E+05 5.201E+06 263+ 10.2
14 6 115 24 0.052 26.1  2.844E+05 5.452E4+06 25.1% 105
15 3 39 24 0.077 89 1.422E+05 1.849E+06 37.0+ 222
16 2 31 12 0.065 14.1 1.896E+05 2.939E+06 31.0+ 226
17 2 35 12 0.057 159  1.896E+05 3319E+06 275+ 200
18 4 52 24 0.077 118  1.896E+05 2.465E+06 370+ 192
19 3 46 12 0.065 209  2.844E+0S 4,362E+06 314 £ 187
20 1 18 18 0.056 5.5 6.321E+04 1,138E+06 267+ 275
7

5 1164 189 2.581E+05  3.053E+06
Area of basic unit = 8.789E-07 cm-2

CHI SQUARED = 7.056 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 99.4 %

CORRELATION COEFFICIENT = 0.828

VARIANCE OF SQR(Ns) = 0.40

VARIANCE OF SQR(Ni) = 537

Ns/Ni = 0.065 = 0.008
MEAN RATIO = 0.066 £ 0.004

Ages calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.734E+06cm-2; ND = 12015

POOLED AGE = 314+ 3.7 Ma
MEAN AGE = 318+ 22Ma



88 POS 90A APATITE OKPILAK - 3200

IRRADIATION LU020
SLIDE NUMBER 11
COUNTED BY: POS

No. Ns Ni _ Na RATIO U(ppm) RHOs RHOI F.T. AGE (Ma)
1 3 68 21 0044 177 L625E+05  3684E+06  212% 125
2 4 85 36 0047 129 1.264E+05  2686E+06 226 116
3 4 28 21 0143 73 2167E+05  1517E+06  68.5% 36.6
4 1 31 24 0032 7.0 4741E+04  1AT0E+06 155+ 158
5 ) 15 12 0067 68 0482E+04  1422E+06  32.1% 33.1
6 2 2% 18 0083 7.3 1264E+05  1517E+06  40.1% 29.5
7 3 17 20 0176 46 1707E+05  9.671E+05  84.5% 529
8 8 130 40 0062 177 2276E+05  3.698E+06  29.6+ 10.8
9 2 30 18 0051 118 1264E+0S  2465E+06 247+ 17.9
1 4 37 20 0108 101 2276E+05  2J0SE+06 519 273
i3 23 12 0130 104 2844E+05  2181E+06 6262 384
12 3 57 18 0053 173 1.896E+05  3.603E+06 2531 150
3 6 142 36 0.042 215 1.896E+0S  4488E+06 203t 85
147 68 24 0103 154 3.319E+05  3224E+06 4941 19.6
15 1 14 12 0071 64  9482E+D4  1327E+06 343 % 356
16 3 43 18 0070 130 1896E+05  2718E+06  33.6% 20.0
17 3 46 12 0065 205 2.844E+05  4362E+06 314t 187
18 8 128 40 0062 174 2276E+05  3.641E+06 301+ 110
19 9 131 40 0069 179 2.560E+05S  3.726E+06  33.0% 11.4
20 2 28 12 0071 127 1.896E+05  2.655E+06 343+ 25.1
77 1154 139 1930E+05  2.892E+06

Area of basic unit = 8,789E-07 cm-2

CHI SQUARED = 11.264 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 91.5 %

CORRELATION COEFFICIENT = 0.866

VARIANCE OF SQR(Ns) = 0.37

VARIANCE OF SQR(Ni) = 7.23

Ns/Ni = 0.067 £ 0.008
MEAN RATIO = 0.078 + 0.008

Ages calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.734E+06cm-2; ND = 12015

POOLED AGE = 321+ 3.8 Ma
MEAN AGE = 3731 40Ma



88 POS 91A APATITE OKPILAK - 2980

IRRADIATION LU020
SLIDE NUMRBER {2
COUNTED BY: POS

No Ns Ni Na RATIO U (ppm)} _ RHOs RHO; F.T. AGE (Ma)
1 72 30 0097 131  2.655E+05 2.731E+06 46.7+ 18.5
2 187 40 0.048 255  2.560E+05 5.319E+06 232+ 79
3 8s 40 0.071 116  1.707E+0S 2418E+06 339+ 143
4 42 30 0.071 2.6 1.138E+05 1.593E+06 343+ 205
5 %0 30 0.067 164  2.276E+05 3.413E+06 32.1% 13§
6 107 20 0.065 292  3.982E+0S 6.087E+06 315 123
7 38 24 0.079 8.6 1.422B+05 1.801E+06 380+ 228
8 18 12 0.111 82 1.896E+03 1.707E+06 533+ 398
9 60 20 0.067 164  2.276E+05 3.413E+06 32.1 % 166

44 30 0.068 80 1.138E+05 1.669E+06 328+ 19.6
30 30 0067 5.5 7.585E+04 1.138E+06 321+ 234
115 24 0.061 26.3  3.319E+05 5.452E+06 203+ 114
130 40 0.062 177  2.276E+05 3.698E+06 29.6 = 10.8
110 30 0.064 200  2.655E+05 4.172E+06 306+ 119
131 40 0.061 17.9  2.276E+05 3.726E+06 294+ 10.7
28 12 0.071 127  1.896E+05 2.655E+06 343+ 25.1
69 21 0.101 179  3.793E+05 3.738E+06 487+ 193
142 40 0.056 19.4  2.276E+05 4.039E+06 2711t 99
61 30 0.066 11.1 1.517E+05 2.313E+06 315+ 163
130 40 0.069 177  2.560E+05 3.698E+06 333+ 115

DD bt et fnd pd gt ped s d e
SOOI UNEWND=O
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12 1689 158  2.186E+0S 3296E+06
Area of basic unit = 8.780E-07 cm-2

CHI SQUARED = 3.999 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 100.0 %

CORRELATION COEFFICIENT = 0.928

VARIANCE OF SQR(Ns) = 0.31

VARIANCE OF SQR(Ni) = 6.69

Ns/Ni = 0.066 = 0.006
MEAN RATIO = 0.071 £ 0.003

Ages calculated vsing a zeta of 352.7 for SRM612 glass
RHO D = 2.734E+06cm-2; ND = 12015

POOLED AGE = 319 + 3.1 Mas
MEAN AGR = 342+ 17 Ma



88 POS 92A APATITE OKPILAX - 2760

IRRADIATION LUQ20
SLIDE NUMBER 13
COUNTED BY: POS

No Ns Ni Na RATIO U{(ppm) RHOs RHOt E.T. AGE (Ma)
1 2 25 15 0.080 9.t 1.S17E+05 1.896E+06 385+ 283
2 3 34 16 0.088 116  2.133E+05 2.418E+06 424 £ 255
3 2 34 12 0.059 154  1.896E+05 3.224E406 283+ 206
4 3 36 14 0.083 140  2.438E+05 2926E+06 40.1 + 24.1
5 2 28 18 0.671 8.5 1.264E+05 1L.770E+06 343+ 25.1
6 3 61 18 0.049 185  1.896E+0S 3.856E+06 237+ 140
7 5 56 28 0.089 109  2.032E+05 2.276E+06 4291 20.0
8 1 26 24 0.038 59  4.741E+(4 1.233E+06 185+ 189
9 2 31 12 0.065 14,1  1.896E+05 2.939E+06 31.0£ 226
10 2 19 12 0.105 8.6 1.896E+05 1.801E+06 506+ 37.6
11 2 25 20 0.080 6.8 1.138E+05 1.422E+06 385+ 283
12 3 36 20 0.083 9.8 1.707E+05 2.048E+06 40.1+ 24.1
13 1 23 12 0.043 104  9.482E+04 2.181E+06 205t 214
14 5 67 30 0.075 12,2 1.896E+05 2.541E+06 359 ¢ 16.6
15 7 103 40 0.068 140 1.991E+05 2.930E+06 327+ 128
16 2 32 18 0062 9.7 1.264E+0S 2.023E+06 30.1 + 219
17 2 33 20 0061 9.0 1.138E+05 1.877E+06 292+ 21.2
18 4 56 30 0,071 102 1.517E+05 2.124E+06 343+ 17.8
19 6 92 40 0.065 12.5  L.707E+05 2.617E+06 314 % 132
20 2 33 12 0.061 150  1.B96E+0S 3.129E+06 2022 212

59 850 11.3  1.633E+0S 2.353E+06

Area of basic unit = 8.789E-07 cm-2

CHI SQUARED = 2.139 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 100.0 %

CORRELATION COEFFICIENT = 0.940

VARIANCE OF SQR(Ns) = 0.20

VARIANCE OF SQRMD) = 2.54

Ns/Ni = 0.069 £ 0.009
MEAN RATIO = 0.070 + 0.004

Ages calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.734E+06cm-2; ND = 12015

POOLED AGE = 334t 4.5 Ma
MEAN AGE = 3361 1.8Ma



88 POS 93A APATITE OKPILAK - 3320’

IRRADIATION LU020
SLIDE NUMBER 135
COUNTED BY: POS

No Ns Ni Na RATIO U (ppm) RHOs RHOi F.T. AGE (Ma)
1 3 65 20 0.046 17.7  1.707E+0S 3.698E+06 222+ 131
2 4 28 21 0.143 73  2.167E+05 1.517E+06 6851 36.6
3 1 15 12 0.067 68  9.482E+04 1.422E+06 32,1+ 33.1
4 3 27 18 0111 82 1.896E+05 1.707E+06 533+ 325
5 2 39 12 0.051 17.7  1.896E+05 3.698E+06 247+ 179
6 k! 23 12 0.130 104  2.844E+0S 2.181E+06 62.6 + 38.4
7 6 142 30 0.042 258  2.276E+05 5.386E+06 203+ 8.5
8 7 68 40 0.103 9.3 1.991E+05 1.934E+06 494 t 19.6
9 3 43 18 0.070 130 1.896E+05 2.718E+06 33.6+ 20.0
10 8 148 12 0.054 672  7.585E+05 1.403E+07 260+ 9.4
11 7 76 30 0.092 138  2.655E+405 2.882E+06 443% 175
12 6 85 40 0071 116  1L.707TE+0S 2418E+06 3319+ 143
13 6 90 30 0.067 164  2.276E+05 3.413E+06 32.1x 135
14 3 38 24 0.079 86 1.422E+05 1. 801E+06 380+ 228
15 4 60 20 0.067 164  2.276E+05 3.413E+06 32.1% 16.6
16 2 30 30 0.067 5.5  7.585E+04 1.138E+06 321+ 234
17 9 131 40 0.069 179  2.560E+05 3.726E+06 330 114
18 7 n 40 0.099 9.7 1.991E+05 2.020E+06 474+ 188
19 8 141 40 0.057 192  2.276E+05 4.011E+06 273t 9.9
20 8 130 40 0062 17.7  2.276E+05 3.698E+06 296+ 108
100 1450 149  2.151E+05 3.119B+06

Area of basic unit = 8.789E-07 cm-2

CHI SQUARED = 9,030 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 97.3 %

CORRELATION COEFFICIENT = 0.862

VARIANCE OF SQR(Ns) = 0.34

VARIANCE OF SQR(Ni) = 6.99

Ns/Ni = 0.069 = 0.007
MEAN RATIO = 0.077 £ 0.006

Ages calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.734E+06cm-2; ND = 12015

POOLED AGE = 332+ 3.5 Ma
MEAN AGE = 371+ 3.0Ma



88 POS 94A APATITE OKPILAK - 3010’

TRRADIATION LU022
SLIDE NUMBER 1
COUNTED BY: POS

No. Ns Ni Na RATIO U (ppm) RHOs RHOi E.T. AGE (Ma)
1 12 201 24 0.060 50.8  S.689E+05 9.529E+06 258% 7.7

2 11 146 50 0.075 17.7  2.503E+0S 3.322E+06 325+ 102
3 3 97 27 0.031 218  1.264E+05 4.088E+06 134+ 78
4 10 139 40 0.072 21.1  2.844E+0S5 3.954E+06 311+ 102
5 7 135 50 0.052 164  1.593E+05 3.072E+06 224+ 87
6 12 148 50 0.081 180 2.731E+05 3.368E+06 350+ 105
7 8 125 16 0.064 474  5.689E+05 8.889E+06 276t 10.1
8 4 52 50 0.077 63  9.102E+04 1.183E+06 332+ 172
9 18 200 36 0.090 33.7 5.689E+0S 6.321E+06 388+ 9.6

Pt
o
f—
—
—
(¥
(5]
(&)
w

0.090 296  S5.006E+05 5.552E+06 3891 123

11 2 62 40 0032 94 5.689E+04 1.764E+06 140+ 10.0
12 5 46 16 0.106 17.5  3.556E+05 3.271E4+06 469 + 22.1
13 21 280 49 0.075 34.7 4.876E+05 6.502E+06 324 73
14 8 99 20 0.081 30.1  4.55tE+0S 5.632E+06 349+ 12.8
15 4 48 16 0.083 182  2.B44E+05 3.413E+06 36,0+ 18.7
16 3 45 30 0.067 9.1 1.138E+05 1.707E+06 288 172
17 4 57 s 0.070 9.9 1.300E+05 1.853E+06 303+ 157
18 7 102 25 0.069 24.8  3.186E+05 4.642E+06 296+ 11.6
19 7 93 35 0.075 16.1 2276E+05 3.023E+06 325+ 127
20 3 41 20 0.073 124  1.707E+05 2.332E+06 316+ 189
160 2238 20.8  2.784E+0S 3.894E+06

Area of basic unit= 8.789E-07 ¢m-2

CHI SQUARED = 7.353 WITH 15 DEGREES OF FREEDOM
P(chi squared) = 992 %

CORRELATION COEFFICIENT = 0.937

VARIANCE OF SQR(Ns) = 0.75

VARIANCE OF SQR(Ni) = 8.34

Ns/Ni = 0.071 £ 0.006
MEAN RATIO = 0.071 = 0.004

Ages calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.455E+06cm-2; ND = 10796

POOLED AGE = 309 £+ 2.6 Ma
MEAN AGE = 308+ 18 Ma



88 POS 95A APATITE OKPILAX - 2540

IRRADIATION LU(22
SLIDE NUMBER 2
COUNTED BY: POS

g
Z
z
g

RATIO U (ppm)} RHOs RHOI F.T. AGE Ma)

1 11 142 45 0.077 152  2781E+05 3.590E+06 334 1+ 105
2 10 139 50 0.072 169  2.276E+05 3.163E406 3.1+ 10.2
3 12 149 50 0.081 18.1  2.731E+05 3.391E+06 348+ 104
4 4 55 40 0.073 83 1.138E+05 1.564E+06 314% 163
5 11 131 40 0.084 199  3.129E+05 3.726E+06 363+ 114
6 5 41 35 0122 7.1 1.625E+05 1.333E+06 526+ 249
7 8 96 40 0.083 146 2.276E+05 2.731E+06 3J6.0t 132
8 3 45 30 0067 9.1 1.138E+0S 1.707E+06 288+ 17.2
9 7 106 40 0.066 16.1 1.991E+05 3.015E+06 285t 11.1
10 3 46 20 0065 140 1.707E+05 2.617E+06 282+ 16.8
11 3 55 20 0.0s5 167 1.707E405 3.129E+06 236+ 14.0
12 1 15 21 0.067 4.3 5.418E+04 8.127E+05 288+ 29.7
13 21 280 50 0075 340 4.779E+05 6.372E+06 324 7.3
14 6 131 50 0046 159  1.365E+0S 2981E+06 198+ 83
15 3 42 20 0.07t 127  1.707E+05 2.389E+06 308+ 184
16 ) 79 40 0089 120 1.991E+05 2.24TE+06 382+ 15.1
17 6 90 40 0.067 13.7 1.707E+05 2.560E+06 288+ 12.1
18 4 60 20 0.067 182  2.276E+05 3.413E+06 288+ 145
19 9 13] 40 0.069 199  2.560E+0S 3.726E+06 297+ 10.2
20 8 140 40 0.057 212  2.276E+05 3.982E+06 247+ 9.0
142 1973 164  2.210E+0S 3.071E+06

Area of basic unit= 8.789E-07 cm-2

CHI SQUARED = 4,165 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 100.0 %

CORRELATION COEFFICIENT = 0.960

VARIANCE OF SQR(Ns) = 0.67

VARIANCE OF SQR(Ni) = 8.73

Ns/Ni = 0.072 + 0.006
MEAN RATIO = 0.073 + 0.003

Ages calculated vsing a zeta of 352.7 for SRM6E12 glass
RHO D = 2.455E+06cm-2;  ND = 10796

POOLED AGE = 31.1 % 27 Ma
MEAN AGE = 313+ 1.6Ma



88 POS 96A APATITE OKPILAK - 2700

[RRADIATION LU022
SLIDE NUMBER 3
COUNTED BY: POS

No. Ns Ni Na RATIO U (ppm) RHOs RHOi F.T. AGE (Ma)
1 6 30 16 0200 114  4.267E+0S 2.133E+06 860 % 38,5
2 13 141 40 0092 214  3.698E4+0S 4.011E+06 398+ 11.5
3 10 161 40 0.062 244  2.844E+05 4 580E+06 268+ 8.8
4 7 97 20 0072 294  3.982E+05 5.518E+06 312+ 122
5 14 185 40 0076 28.4  3.982E+05 5.262E+06 327x 9.1
6 9 127 24 0.071 32.1  4.267E+05 6.021E+06 306+ 106
7 6 75 16 0.080 285  4.267E+05 5.333E+06 345+ 147
8 11 145 40 0076 220 3.129E+05 4.124E406 328x 103
9 12 151 50 0.079 183  2.731E+05 3.436E4-06 343+ 103

10 11 130 40 0.085 197  3.129E+05 3.698E+06 365+ 11.5

11 8 99 40 0.081 150  2.276E+05 2.816E+06 349+ 12.8
12 7 105 40 0.067 159 1.991E+05 2.987E+06 288+ 11.2
13 3 56 30 0.054 113  1.138E+0§ 2.124E+06 2321 137
14 20 270 50 0.074 328 4.551E+05 6.144E+06 320+ 74
15 3 42 20 0071 127  1.707E+05 2.389E+06 308+ 184
16 6 9 40 0.066 138  1.707E+0S 2.588E+06 285x 12.0
17 8 109 30 0.073 221  3.034E+05 4.134E+06 317+ 116
18 9 133 50 0.068 16.1  2.048E+05 3.027E+06 292+ 10.1
7

93 40 0.075 141  1.9%1E+05 2.645E+06 325 12.7
20 11 141 50 0.078 17.1  2.503E+035 3.209E+06 33.7+ 10.6

181 2381 202  2.876E+05 3.784E+06
Area of basic unit = 8.789E-07 cm-2

CHI SQUARED = 6.859 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 99.5 %

CORRELATION COEFFICIENT = 0.949

VARIANCE OF SQR(Ns) = 0.43

VARIANCE OF SQR(Ni) = 6.18

Ns/Ni = 0.076 = 0.006
MEAN RATIO = 0.080 + 0.007

Ages calenlated using a zeta of 352.7 for SRM612 glass
RHO D = 2.455E+06cm-2;  ND = 10796

POOLED AGE = 328 + 2.6 Ma
MEAN AGE = 345+ 29 Ma



88 POS 98A APATITE OKPILAK - 5260'

IRRADIATION LUQ022
SLIDE NUMBER 5
COUNTED BY: POS

No. Ns Ni Na RATIO U (ppm) RHOs RHOI F.T. AGE (Ma)
1 25 335 40 0075 508 7.111E+0S 9.529E+06 322t 6.7
2 4 60 21 0.067 17.3  2.167E+05 3.251E+06 288+ 149
3 5 81 30 0.062 164  1.896E+05 3.072E+06 267+ 123
4 11 151 27 0.073 340 4.635E+05 6.363E+06 315+ 9.8
5 2 39 18 0.051 132  1.264E+05 2.465E+06 2221 16.1
6 3 73 18 0.041 246  1.896E+05 4.614E+06 17.8 £ 10.5
7 13 108 24 0.120 273  6.163E+0S 5.120E+06 519+ 153
8 11 117 21 0.094 338  5.960E+05 6.339E+06 406 12.8
9 3 80 A 0.038 202 1.422E+05 3.793B+06 162 % 9.5
10 5 59 16 0085 224  3.556E+05 4,196E+06 3661 17.0
11 S 77 15 0.065 312  3.793E+05 5.841E+06 28.1 % 13.0
12 5 46 15 0.109 18.6  3.793E+05 3.489E+06 469 22.1
13 12 146 40 0.082 222  3.413E+0S 4.153E+06 3551 10.7
14 9 102 10 0.088 619 1.024E+06 1.161E+07 38.1+ 133
15 12 104 16 0.115 395  8.533E+05 7.396E+06 498+ 152
16 4 7t 18 0.056 239  2.528E+05 4.488E+06 243+ 12.5
17 3 30 15 0.100 12.1  2276E+05 2.276E+06 43.1 1 26.1
18 2 38 15 0.053 154  1.517E+05 2.882E+06 227+ 165
19 8 50 15 0.160 20.2  6.068E+05 3.793E+06 68.9 + 26.3
20 19 256 40 0074 389  5.404E+05 7.282E+06 32.1+ 7.6
161 2023 28.0 4.182E+05 5.255E+06

Area of basic unit = 8.789E-07 cm-2

CHI SQUARED = 13.063 WITH 19 DEGREES OF FREEDOM
P(chi squared) = 83.5 %

CORRELATION COEFFICIENT = 0.936

VARIANCE OF SQR(Ns) = 0.99

VARIANCE OF SQR(Ni) = 10.43

Ns/Ni = 0.080 £ 0.007
MEAN RATIO = 0.080 = 0.007

Ages calculated using a zeta of 352.7 for SRM612 glass
RHO D = 2.455E+06cm-2;  ND = 10796

POOLED AGE = 344 + 29 Ma
MEAN AGE = 347+ 29 Ma
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