Loc
101
301
302
303
304
305
306
307
308
309
310
31
313
314
3195
e
317
319
320
321
322
323
324
325
326
347
328
323
330
331
332
333
334
333
336
337
334
339

Dist
(kmj
121.36
20.18
48,16
39,33
37.73
36.04
34.77
33.4¢2
32.07
30.82
9,39
27.62
23.13
23, H
22,34
20.97
19.34
16.61
15.36
14,05
12.66
11.40
9,97
8.95
7.22
9.90
4,66
3.18
Z2.00
0.82
0.00
0.88
2.07
3.9%
9.43
6.68

g.2¢
9.9

Azim

12
12
12
12
12
12

12
12
12
30
30

30
48
48

30
g8

30

48

Tape
Db Grade
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PASSCAL 1386 NORTHERN NEVADA EXPERIMENT
Shot Number 17
Shot Time (Julian day, hr, min, sec): 207:09:04:00,320

Loc

340
341
342
343
344
345
346
347
348
349
350
354
352
353
354
355
356
357
358
359
360
361
362
363
364

b7
368
369
370
e
373
374
375
376
377
378

Dist

(km)

11.74
12.54
13.02
14,60
16.53
17.6%
19.16
20,50
22.52
23.87
29.13
23.10
26,97
27.75
31.66
32.67
33.067
.12
36.13
37.12
37.92
39.00
39,3%
40.34
40.62
41 .80
42.72
43.61
44.4¢6
d6.24
46,96
48,39
49.31
20.53
51.42
9. 40
93.26
54.09

Shot Point

AZ1m

(deq)
116.4
121.2
126.1
124.7
115.9
115.6
115.0
115.5
116.0
117.1
117.9
117.0
117.5
116.4
115.7
117.0
116.3
115.¢
114.9
114.4
115.1
114.7
114,3
114.3
114.0
114.0
113.5
113.0
112.5
111.5
111.4
112.2
111.5
111.¢
111.6
111.7

111.9
111.9

48

30
30

12
12

12

Tape
Db Grade

e ]

2

Loc

379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
IR
406
407
408
409
410
411
412
01
302

Dist

(km}

99.17
26,22
56.92
57.70
58.60
39,59
60.39
6l.26
62.15
63.09
64,23
65.04
65.87
66.8¢2
67.94
b8.44
68.93
69.78
71.04
1.9
72.79
74,10
74.98
70.87
76.39
77.46
78,34
79.25
80.11
80.9¢6
gi.g1
82.67
83.50
B4,37
85.87
87.36

AZ1M

{deq)
111.8
111.8
112.1
112.3
112.3
112.7
112.6
112.9
112.5
112.6
112.4
112.3
117.3
112.4
113.0
113.5
114.2
114.3
114.4
114.5
114.7
115.0
115.1
115.2
1151
115.0
114.5
114,7
114.5
114.4
114.2
114,1
114.0
113.8
113.7
1i3.6

Tape
Db Grade

12 3

e

12
12
12
1¢
1é
12
i2

1
&

12

12
12
iz

12
12
12
i2
lé
30

30
1¢

30
30
30

30
30
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Loc
101
501
502
203
204
505
206
A7
508
209
516
a1l
312
513
214
919
216
17
ol8
319

521
022
ved
924

326
927
249
230
231
032
933
334
33
530
237
338
939
24

Dist
(km)
196.9
141.9
140.46
138.74
137.42
136.50
§34.06]
133,22
132.74
131.51
130.31
129.49
128,52
127.92
126,98
126.06
124,98
124,30
123.4}
122.59
121,73
120.86
120.04
119.11
118,34
117.20
116,48
115.7¢
113.65
112.82
111.14
110.44
109,69
108.95
107,86
107,20
106,33
109.37
104,45
103.43

Azim

(deg} Db brade

330,2
299,7
299.8
309.0
300.4
300.4
300.2
3006.2
301.0
301.3
301.3
301.6
301.9
2. ¢
302.4
302.2
301.6
301.4
301,2
ani.!
300.3
300.7
300.6
300.4
300.2
3010.1
299.8
295.b
298.7
298.7
298.3
298.3
298.3
295.2
298,53
298,
298.5
298.5
293.6
2%6.6

12
12
12

12
12
12
12
12
i2
12
12
12
12
12
i2
12
12
12
12
12
12
12
12
12
12

12
12
12
12
12
12
12
12
12
1P
12
12

Tape

9

0
0
3
1
0
0
0
]
0
0
0
0
¢
0
0
¢
0
D
0
G
2
0
G
0
I
0
1
0
0
0
¢
0
0
0
0
0
0
0
0

PASSCAL 1980 NORTHERN NEVADA EXPERIMENT
Shot Number 18
Shot Time {Julian day, hr, min, sec): 211:05:00:00.008

Loc
941
242
M3
944
2943
246
247
248
943
930
951
doc
993
554
399
956
997
998
599
260
J6l
962
963
964
965
566
067
368
069
/0
571
272
973
974
575
376
577
378
279
S8

Dist
(km)
102.48
101.73
100.5%2
100.00
99.10
98.2¢
97.23
96.4]1
95.67
94,63
93.81
92.99
91.60
90,15
B9.12
88.16
86.71
89,39
83.94
82.¢6}
81,39
79.92
78.90
77.49
76.20
74.40
72.15
70.40
68.76
b7.6]
63.41
£3.74
62.51
61.53
60.3¢
59.26
97.94
96,22
54.82
53.29

Shot Point

Az 1m

(deq)
298.4
298.3
298.4
298.9
298,35
298.5
298.3
298.3
298.4
298.8
298.6
298.¢2
297.9
298.1
298,95
298.3
298.5
298.5
298.6
298.6
298.6
298.0
237.5
297.3
297.9
298.4
298.8
2%8.6
298.7
298.3
299.9
299.0
298.9
297 .8
297.2
297.2
237.¢2
297 .4
2%7.7
297.9

le
12
12
12
12
12
12
12
12
12
i2
12
12
12
12
12
12
12
ie
12
12
12
12
12

12
12

i2
12
17
12
12
12

12
12
il
12
12

Tape
Db Grade

0

0
{
0
0
0
{
{
0
0
0
0
¢
0
)
0
0
0
0
}
0
0
0
I
1
)
0
4
il
0
0
t
0
1
1
{
0
(
G
0

7

Loc

81
282
983
584
38Y
386
587
288
583
990
J41
092
393
994
393
296
997
596
239
600
601
602
603
604
603
606
607
608
609
610

11
612
el3
614
613
blb
bl’
618

Dist
(km)
91.84
90.43
49,15
47.84
46.12
44,94
44,23
42.65
§0.58
39.27
37.57
36.37
39.98
34.44
33,54
32.27
30.66
29.23
27,61
26.49
24.99
22,63
2% .65
20.71
18,80
17.61
16.03
14.8¢6
13.21
11.61
16.17
8.85
B.13
9,68
4.87
3.2¢

1.53
G.0¢

Azim

(deqg)
2%8.1
297.6
297.7
297.8
237.8
297.1
297.7
¢9%.9
297.7
295.9
294.9
FANNS
296.1
296.¢
295.3
295.1
94,7
297.7
237 .8
294 .9
293.6
294.3
296 .4
257 .8
299.9
300, 2
297.1
294.7
238.10
293.5
295.1
300.1
305.3
302.1
235.1
301 .8

268. 4
236.3

12
12

1
+

1¢
12
30
30
30
1¢
30
30
30
30
30
30
36
30
30
48
48
48
48
68
68
BY
BB

57



PASSCAL 1986 NORTHERN NEVADA EXPERIMENT
Shot Number 13 Shot Point B
Shot Time (Julian day, hr, min, sec)! 211:05:02:00.012

Dist  AzZim Tape Dist Azim Tape Pist  Azim Tape

Loc  (km} (deg) Db Grade Loc  (km) (deg) Db Grade Lec (km) (deg) Db brade
101 e.07 209.3 041 124.28 179.2 12 M1 157.35 139.0 12
o901 100,13 192.6 12 2 124.73 175.0 12 2082 158,86 1959.3 |2
202 105,41 191.8 30 2943 125.04 174.6 12 583 159.78 159.0 12
o03 105.5¢ 190.9 044 120,42 174.2 12 584 160.6% 158.6 12
S04 105.6¢ 190.9 545 125.92 173.8 12 283 161.94 158.2 12
25 104.88 189.,5 1z Me 126.42 173.5 12 986 163.23 138.1 i
a06 106.4% 188.7 12 A7 127.27 173.2 12 987 163,43 157.8 1¢
207 106,95 iB8.0 12 o8 127.79 173,06 1 008 165,02 157.6 1¢
208 100,30 187.3 12 o049 127.9% 172.¢ 12 989 166.22 157.0
509 105.27 18e.6 12 ool 128.14 172.1 1¢ 990 168.02 15/.0 1Z
510 105.65 186.0 12 55 128.82 171.9 12 231 169.72 1%6.8 12
oll 105.4¢c 185.4 12 J92 129.86 171.7 12 992 176.31 136.4
512 105.31 184.8 12 053 131.13 171.4 12 993 1721.1e 156.0 12
i3 104.86 184.3 12 Jod 131.70 170.8 12 594 171.53 135.9 12
514 105.00 183.8 12 95 131.82 170.3 12 995 172.39 155.8 1¢
515 105.84 183.5 12 206 132.5¢ 170.0 12 2% 173.61 153.6 12
516 1067.48 183.3 12 997 133.30 169.4 12 397 174.97 135.3 12
517 106,13 1B3.0 12 958 134.12 169.0 12 298 175.07 1H4.6 12
ol8 10B.87 1i82.7 30 959 134.91 168.5 12 399 176.31 154.3 12
ol% 103.5%¢ 182.4 12 %0 135,69 le8.0 1¢ 600 176,04 19%4.4 12
520 110.39 182.1 12 o6l 136.506 167.7 12 i1 179.3¢ 134.2 12
921 Iit.06 181.8 12 ok 138.07 1e67.4 12 el 181.15 1%3.¢ 12
522 11..74 i81.9 12 963 139.28 1le7.3 1 603 1681.41 153.2 12
9223 112.46 181.2 12 o64 140,15 lee.8 12 604 181.87 152.9 1/
24 113.16 180.9 12 565 140.61 166.3 605 183.0¢ 132.4 12

S

3

1

[, T e B s TR i B s Y, s B o N v Y e B e TR o T wior SO = D o L — T v R o Y —ve B nis T e Y s T s Y e B Y s

220 113.85 18C0.5 12 J6b 141,29 105,59 12 elé 183.97 152.2 ¢
> 114,74 180.3 1z 67 142.46 164.7 12 607 185.79 1%2.1 12
97 115,32 180, 268 143,84 164.3 608 187.11 152.1 1.
223 118.16 179.6 12 363 144,93 163.8 12 609 187.96 151.6 12
230 116.98 179.3 12 970 146.07 163.6 12 610 189.83 131.5 12
331 119.9%9 178.7 12 1 147.03 1e2.8 12 b1l 190.78 151.2 1¢
232 120,37 178.5 1¢ 37¢ 148,20 162.3 12 bl 191.41 130.8

933 120.78 178.2 12 273 148.50 1le2.1 12 13 191,67 100.% 12
334 121,21 177.9 12 274 150.68 162.1 12 6l4 194.02 150.2 12
3% 121.3% 177.3 12 579 152.03 161.9 615 195.04 136.3 12
23 121.65 177.0 12 e 152.77 16l.e 12 6le 196.18 149.9 ¢
537 122.04 176.7 12 277 133.68 1el.3 12 6el/ 198.29 148.8 i/
338 122.63 176.3 12 978 154.7¢ 160.8 12 618 193.02 149.5 .Z
3% 122,90 175.8 i 979 190,38 160.4 12
0 123.48 175.5 12 280 156.39 159.9 1¢

e I e S e S e N e S e B o O —— O — Y — W e T e Y S e [ e e e T e LN T = e i - i o o SR — B B - - - — i o TS ——
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PASSCAL 1986 NORTHERN NEWADA EXPERIMENT
Shot Number 20  5hot Point 14
Shot Time (Julian day, hr, min, sec): 211:05:04:00.012

Dist  Azim Tape Dist  Azim Tape Di1st  Azim Tape

Loc (km) (deg) Db Grade Loc (km) (deg) Db Grade Loc  (km) {deg) Db Grade
161 108.73 2.% 241  21.98 134.6 30
561 19.04 288.5 30 042  22.26 134.3 3
502 17.54 288.3 30 3  23.04 133.3 N
503 15.76 288.7 344 23.8% 132.3 30
504 14,30 29i.¢ 2y 24,76 131.8 30
305 13,33 233.0 30 e 25.02 131.3 30
6 11.62 287.3 30 7  26.66 131.6 12
07 10,27 285.6 30 248 27.48 131.3 {2
308 9.4% 29,0 30 M3 28.14 130.4 12
508 8.2¢ 2999 3 230 29,04 128.9 12
10 7.04 300.8 30 91 29.89 129.0 30
511 6.25 306.2 3N 952  30.84 136.0 12
ole  3.39 346 A 03 32.32 130.4 30
913  5.06 324.4 30 w4 33.65 129.3 12
514 4,38 333,3 4§ 393 34,55 127.9 12
1% 3.3t 334.9 48 o6 35.33 127.9 12
e 1.80 319.8 48 37 36.92 127.2 12
917 1.03 312.8 48 358 36,23 126.9 12
ol8  0.20 231.¢ 48 398 33.63 126.4 12
919 .85 157.0 48 960  40.93 125,92 12
320 1.83 152,7 48 ol 42.16 125.% 12
2l 2,73 148.2 1? a6  43.7¢2 128.3 12
¢ 3.63 146.2 48 Jb3 44,85 127.2 12
922 4,38 144.9 48 o964 46,24 126.% 12
324 5.44 1450 4B 565 47,42 126.0

525 6.95 14z.0 48 066  49.11 124.9 12
$6  7.46 144,2 48 567 51.2% 124.1 12
37 8.36 1447 368 33.06 124.1

229 11.06 148.8 30 6%  34.68 123.9 17
o3¢  11.80 146.%9 30 376 33.88 124.2 12
31 13.80 146.0 30 71 37,98 123.2 12
232  14.25 144.8 48 972 99.04 123.0¢ 12
933 14,53 143.6 3 273 60,92 123,53 12
334 15,63 142.7 30 574 61,87 124.0 12
933 16,45 139.6 30 373 63,6 124.5

23  17.0% 138.7 30 76  64.3] 124.3 12
337 17,83 137.4 48 377  65.6! 124.2 12
938  18.78 13c.8 46 378  67.2% 123.8 1

3% 19.60 135.4 30 279  6B.65 123.4 12
340 20,57 134.5 30 o980 70.16 123.1 17

281 71,98 122.9 12
282  73.02 1é3.1 1
9083  74.23 123.0 1¢
o84 70,08 122.7 12
2080 77.29 l122.6 12
J86  78.53 123.0 12
387 79.18 12z.86 12
2868 80.8] 1.8 1
289 B2.81 1e2.3

30 84.26 123.0 12
%1 Be.03 143.3 12
332 B67.le 122.9

393 88.30 122,06 12
94 B89.02 122.5 12
995 89.99 122.8 12
W  9i.26 122.7 12
2997 92.83 122.7 12
238  94.12 121.7 12
399  95.73 12i.5 12
600 96,99 122.3 12
601 98,57 122.5 12
602 100.85 {2z.1 12
603 101,72 12i.6 12
604 102.61 i21.2 12
600 104.48 120.&8 ic
eb6 105.67 120.7 12
e07 107.2% 121.2 12
608 108,53 121.4 12
61?2 110.08 120.% 12
el0 111.78 121.3 1¢
611 113.17 1211 1
612 114.43 120.6

6i3 115.16 120.3 12
614 117.60 120.5 12
615 118.43 120.8 12
eleé 120.€5 120.5 i

617 121.9% 120.9 12
el8 123.23 120.6 12

e L e e == e == s = = - — i~ = L% B o A e R v T b o s o e Y e B e S e T o T o T i T o T TR PG R e T
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PASSCAL 1986 NORTHERN NEVADG DXPERIMENT . 60
Shot Number 21 Shot Point 1
Shoet Time (Julian day, hr, min, sec): 211:05:06:00.01¢

Dist  Azim Tape Dist  Azm Tape D1st  Azim Tape
Loc  (kmj (deq} Db Grade Loc  (km) (deg) Db Grade Loc  (km) (deg} Db brade
981 226.0%5 115.3 12
982 227.45 115.4 12
383 228.73 115.4 12
384 230.05 115.3 1¢
585 231.77 115.3 12
b 232.90 115.5 12
987 233.66 113.4 1z
o868 239.23 115.% i
o2 23v.3l 115.4
990 238.e3 115.7 1¢
991 240.35 115.8 12
03¢ 241,94 115.7
533 242.92 1i%.6 iZ
994 243.45 115.6 1¢
995 244,37 115.7 1é
996 245.e4 115.7 12
997 247,26 115.8B 12
998 248.66 115.4 17
999 230.28 115.4 12
600 231.42 115.7 12
601 252.9 113.8 12
602 235.29 115.7 12
603 236.24 115.% 12
604 257.18 115.4 12
605 2599.10 115.3 14
666 260.3¢ 115.3 1¢
o7 201.8c 115.5 12
608 263.04 [id.6 12
609 264,67 115.4 12
g1l 26e.30 115.6 1¢
61l 267.72 115.% 1Z
ple 209.05 115.4

— — e ol — L L B K J L2 ] L b 2 2 L J L o - g Dy SN — —— S Eg S

101 154,63 71.2 30 91 175.44 114.8 1&
1 136,19 113.0 30 92 176.12 1i14.9 12
M2 137.63 112.9 3 943 1/76.99 114.8 12
903 139.4% 112.8 o944 1/7.92 114.8 12
504 l140.86 112,95 045 178.82 1i4.8 12
505 i41.82 112.3 12 46 179.70 114.8 12
306 1345.60 1iZ.8 12 o47 180.e7 114.% 12
907 144.98 [12.8 12 248 181,30 1i4.9 12
508 145.68 112.1 12 949 182.24 114.9 12
509 146.% 111.% 12 o990 183,30 1i4.7 12
510 148,17 111.9 1¢ 931 184.11 114.8 12
911 149,06 111.7 12 a2 184,91 1i5.0 12
12 130.12 1lii.e 12 993 1B6.29 113.¢ 1
913 150,683 11i.3 12 s 187.74 115.1 12
314 151.82 ill.2 12 399 188,80 114.9 12
313 15%2.60 111.4 12 oo 183,75 115.0 12
ole 133.54 112.0 12 o7 191,20 114.3 12
a7 1%4.1e 112.2 12 W8 192,52 114.9 12
o1f 195.00 1id.3 0 339 193.97 114.9 12
219 155.77 112.3 1é J60 143,30 114.9 12
220 15e.57 112.7 12 oel 196,33 114.9 12
921 1597.3% 112.8 1¢ ob¢ 197,97 115.2 12
ve 198.21 113.0 1¢ oed 198,99 1i5.4 12
223 198.07 113.1 | o4 200,40 115.4 12
o4 153.81 113.3 12 o063 20i,69 115.2
30 1le6.93 113.4 12 oep 203,50 115.8 12
b 16l.60 113.6 12 e/ 205.77 114.9 12
5¢7 162,33 113.8 38 207.51 115.0
59 164.2% 114.5 12 o3 209,15 115.0 12
23 1ed.1é 114,55 12 570 210,29 115.1 12
a3l lee./? 114.8 12 51 212,51 114.9 12
93¢ 1e7.48 114.8 12 s/ 214,16 114,9 1¢

oS £ 0 OO O Oy O O D D C3 O Yy D O D B B O O = 0o D0 T O D O OO

533 168.2¢ 114.8 1& 373 215,39 1l15.1 12 613 269.53 115.2 12
934 163.95 114.9 12 374 216.35 115.3 12 MEo272.2: 15,4 17
93 170.06 114.7 12 973 2i7.37 113.3 e15 273.0¢ 1i5.5 12
93 170.7¢2 114.7 1 576 218,63 115.5 12 616 274.08 115.4 17
237 171.80 114.7 12 977 219,95 115.5 12 pl7 276,94 1i3.6 12
o3 172.535% 114.8 12 378 221.67 115.4 12 618 277.84 115.% 17

938 173.47 114.7 1z

o4l 174,530 114,/ 12

979 223.07 115.¢ 12
80 22480 115.3 1

e T e R e B — T i T —sc T — TR oo T oo T oy TR o TR e T e e O e, O Y s T o N % T - K - O o N o TN e T e R o N e B e T e N o L e - R — e L — B o B % T e B o T O |
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PASSCAL 1386 NORTHERN NEVADA EXPERIMENT " 61
Shet Number 22 Shot Point 15
shot Time (Julian day, hr, min, sec): 211:05:08:00.011

Dist Azim Tape Dist Azim Tape Dist  Azim Tape
Loc (km; (deq} Db Grade Loc  (km) (deg) Db Grade Loc  (km) (deg} Db Grade
101 120.1¢ 358.8 941 8.64 {15.0 3¢ 0 38l 59.27 117.% 12 0
a1 .02 4.5 12 o2 9,32 115.7 12 ¢ 562 eb.68 117.9 12 O
02 29.57 305.2 12 43 10,19 1149 12 ¢ o83 61.%9% 117.9 12 ¢
203 27,31 36p.5 44 11.13 114.3 12 © o84  63.27 117.7 12 0
904 26.74 308.9 M5 12.02 114.5 30 ¢ 385 £4.99 117.7 12 ¢
My  H.%1 0.3 1 M6 12.90 114.8 3 ¢ 86 66.18 1182 {2 72
506 23.89 308.8 12 247  13.88 116.5 iz ¥ 987  66.88 117.8 12 o0
07 22,52 309.4 2 48  14.70 116.8 12 0 388 68.47 118.2 12 0
S8 22.46 314.6 12 343 15.44 115.8 12 O 989  70.53 117.7 4
W9 21,43 316.8 2 0 16.5F 1140 12 0 90 71.89 118.7 12 ¢
10  20.32 318.1 12 »l  17.3 115.0 12 ¢ 991 73,63 11%.1 12 ¢
o1 19,73 320.% 12 3¢ 18,12 117.3 12 ¢ 292 74,79 1i8.7 1
51¢  1%.05 323.3 2 233 19,52 119.0 12 ¢ 993 76.16 118.4 12
913  1B.82 326.2 {2 we 20,95 117.9 12 ¢ 39 76,69 11B.3 12 ©
214  18.11 328.4 12 29 22.00 116.2 12 O 993 77.63 118,7 12 ¢
515  17.09 328.9 30 b 22.95 116.8 12 © 3% 768.90 18,7 12 0
36 15.55 326.1 3 N7 24,40 116.4 12 997 80.53 118.8 12 0
317 14.77 325.9 36 598  25.72 1i6.5 12 0 8 81.88 117.6 12 0
218 13.81 326.1 30 W3 27.18 116.2 12 0 999 B3.50 117.6 12 ¢
919 12,92 326.2 30 60 2B8.51 116.1 12 0 600 84,67 1i8.5 12 0
20 11.94 326.0 30 3ol 29.73 116.4 12 O 601 86.22 118.8 12
21 11,03 326,5 12 o2 3.19 117.8 12 0 802 88.954 11B.4 12 0
%63 32.23 11%.1 12 ¢ 603 89.47 117.9 12 ¢
04 33.64 118.9 12 0 bl4 90,40 117.5 12 0
26 34,91 118.0 1 805 92,32 117.1 12 ¢
o6 36,71 116.9 12 0 B0 93,51 {ir.1 12 O
067  38.97 116.2 12 0 607  95.06 117.6 12 0
oe8  40.71 116.7 4 608 36.28 11R.0 12 O
369 42.35 116.7 12 0 609 97.89 117.5 12 0
570 43.90 117.3 12 0 610 93,54 118.0 12 0
o7l  45.72 116.3 12 0 el1 100.9% 1i7.8 12 o0
9272 47,38 116.3 12 B 612 102.26 117.3 1
¥3  4B.60 117.1 12 0 613 103.04 116.9 12 0
74 49,58 117.9 12 o 614 105.44 117.2 12 ©
270 50.81 118.6 l 613 106.24 117.6 12 @
76 51.87 118.6 12 0 elé 107.90 117.3 12 0
fr 93,19 1185 12 ¢ 617 109.76 112.8 12 0
J/8  54.90 118.2 12 01 618 111.06 1i7.5 12 1
79 56.29 117.% 12 0
8¢ 57.82 117.7 12 ¢

a2 10.13 327.1 30
523 9,18 327.8 3¢
324 8,32 3281 3
585 7.5 333 12
X6  6.31 330.0 30
327  5.41 330.1

23 2,73 318.7 48
330 1.9 326.6 48
31 0.26 19.8 48
93  0.70 100.3 48
933 1.43 111.0 48
534 2,16 115.3 48
330 3,29 197.9 48
36 3.95 109.0 48
937 4,83 109.8 48
938 5.7 112.2 30
339 6.70 ili.4 30
4 7,722 1121 30
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PASSCAL 1986 NORTHERN NEVADA EXPERIMENT 62

Ghot Number 23  Shot Point 4
Shat Time (Juliae day, hr, mia, sec): 211:067:00:00.008

Dist Azim Tape Dist Azim Tape Dist Azim Tape
Loc (km} (deg) Db Grade Loc  (km) {deg) Db Grade Loc  (km) (deq} Ob Grade
101 105.02 12.6 12 541 39.86 122.2 12 581 90,44 119.7 12 O
501  0.29 122.2 88 542 40,55 122.3 12 582 91.8 120.0 12 ©
s0¢ 1.79 112.3 3 543 41.40 121.9 12 583 93.14 119.9 12 0
503 3,57 108.2 544 42,32 12l1.6 12 S84 94,44 119.7 12 C
504 5.10 100.2 545 43,20 121.0 12 885 96.16 119.7 30 O
505 6,12 99.0 4§ 546 44.08 121.5 3D 58¢ 97.37 1206.0 12 O
506 7.71 110.7 48 547 4§5.10 121.8 12 587 98.05 119.7 12 0
507  9.09 112.0 48 948 45.93 121.8 12 S8 99.66 120.0 i¢ O
508 10.01 1B1.1 4B 543 46.64 121.4 12 589 101.70 113.6 4
509 11.36 100.4 4B 550 47.69 120.7 12 590 103.09 120.2 le O
510 12,53 16i.8 30 551 48.48 120.9 X %91 104,85 120.5 12 ¢
511 13.5¢ 100.% 30 552 49.35 121.7 30 992 106.00 120.2 1
51¢ 14,63 99.5 30 553 S0.78 12¢.2 3 593 107.36 120.0 12 O
513 15.50 97.5 30 554 52.1% 121.6 12 594 107.88 119.9 12 (
£14 16,50 97.8 30 595 33.18 120.3 12 595 108.83 120.¢2 12 0
8 556 54.15 121.0 12 S9e¢ 110,11 120.2 i2 O
557 95.58 120.7 12 597 111.73 120.2 12 0
$17 18.37 107.2 558 56.90 120.7 1 s98 113,04 119.3 12 @
51§ 19.17 108.% 48 559 58.34 120.4 12 599 114,65 119.3 12 O
4
0
0
¢
E
0
0
0
0
I
0
i
1
0
0
0
t
I
0

G 0
0 0
b 0
3 0
1 0
0 U
0 0
| 0
G ¢
0 i
0 0
0 0
0 ¢
¢ 0
0 0
815 17.17 100.4 48 0 0
0 0

1 0

0 0

519 19,90 110.4 30 0 - 560 59.66 120.3 12 0 600 115.86 119.8 12

t 0

2 1

0 ¢

0 0

0 1

G 0

1 0

] 4

0 0

0 0

( 0

0 0

0 0

0 !

0 i

0 0

0 0

¢ t

0 0

U 1

sl 17.81 103,55 3
30

50 20.68 112.1 3 561 60.8% 120.3 1¢ 601 117.43 120.1 12
S21 21,50 113.2 12 562 62.40 121.0 12 602 119.73 119.8 1&
soc  22.31 114.2 3 563 63.47 121.5 12 603 120,63 115.4 12
523 23.18 115.2 30 Se4 64,88 121.4 12 604 121.55 119.1 12
524 23.93 1l16.3 30 565 e6.12 120.9 605 123,44 118.8 ¢
525 25,06 116.8 30 566  67.88 120.2 12 606 124,63 118.7 12
Seo  25.76 118.2 30 567 76.11 118.7 12 607 126.23 119.0 12
927  26.95 115.2 568 71.87 118.3 608 127.45 1i9.4 12
529 28.68 122.9 30 S69 73.50 119.8 12 609 129.04 113.0 12
530 29,52 122.% 12 70 74.67 120.1 12 610 130,74 119.3 12
531 31.25 123.8 30 571 76,84 119.4 12 p11 132.11 11%.2 12
532 31,9 123.8 30 7z 78.51 119.4 3 ei2 133.3% 118.8

$33 32,71 123.7 1¢ 573 79.76 119.8 12 $13 134.15 118.5 12
53¢  33.45 123.7 12 574 80,77 120.2 30 614 136.57 118,7 14
535 34,49 12¢.7 30 575 82,03 120.7 615 137.39 119.0 1¢
53 35,14 122.6 30 576 83.08 120.6 12 616 139.03 118./ l¢
537 36,01 122.3 30 577 B4.40 120,53 1é 617 140,93 119.%: 1l¢
538  3e6.97 122.4 1¢ 578 86.10 120.3 1¢ 6i8 142,20 1i8.& 12
539 37.87 122.¢ 30 579 87.48 120.1 1¢

540 38.89 121.8 12 980 8%.00 119.9 12
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PASSCAL 1986 NORTHERN NEVADA EXPERIMENT

Shot Number 24  Shot Point 3
Shot Time (Julian day, hr, min, sec}: 211:07:02:00.042

&3

Dist  Azim Tape Dist Azim Tape Dist  Azm Tape
Loc (km) (deq} Db Grade Loc (km) (deq} Db Grade Loc  {(km) (deq) O[b Grade

ke il S —— — i — — L ol ol e - L L & § ‘T —-—— - — - A —— - — . — g EL ] Al -

101 105.83 36,9 12 541 B4.60 117.5 30 581 13%.24 117.5 3
S0l 45.25 113.7 30 Y2 B85.¢8 1i7.6 30 982 136,65 117.7 30
302 46,75 113.5 H 43  86.15 117.4 30 383 137.93 117.6 12
03 48.5]1 113.2 54 B87.08 117.3 3 2084 139.24 117.6 12
S04  49.93 112.2 43 87.97 117.3 ¥ 585 140.% 117.5 30
505 50.90 111.8 48 M6 88.80 117.3 30 386 142.16 117.B 12
506 32.66 113.1 48 047 83.84 117.6 30 287 142.85 1i7.6 3
W07 HM.04 113.3 30 J48 80,67 117.6 12 088 144,44 117.8 30
308  ¥M.76 111.3 30 39 91,40 117.4 12 o989 146.50 117.5

509 Se.06 110.9 3¢ 30 92.44 117.1 ]2 230 147,86 118.0 30
a0 97,27 111,0 3¢ 3l 93.26 117.2 3N 91 14%.60 118.2 30
o11  58.17 110.5 30 952 %4.09 117.7 30 392 150.77 118.0

o2 5%.24 1i0.1 30 03 83.49 118.0 30 393 152.14 117.8 3
M3 33.93 109.4 3 94 9%.,93 117.8 3 994 152.67 117.8 12
24 60,38 109.3 30 398 57.% 1174 30 995 133.60 118.0 12
915 &1.79 109.9 48 36 98.92 117.5 3 296 154.88 1iB.0 12
96  62.63 111,2 48 597 100.36 117.4 3} 997 156,50 118.1 30
917 63,26 111.7 48 208 101.69 117.4 30 298 157.85 117.5 30
518 64,07 fi2.1 48 9 103.14 117.2 30 299 159.47 117.4 30
319 64.83 112.5 48 2l 104,46 117.2 3N 600 16G.65 117.9

20 83.63 113.0 48 ob1 105.6% 117.3 30 60F 162.19 118.1 12
321 66,45 113.4 {2 oee 107,16 117.7 3 6l led4.31 117.2 12
922 67.27 113.7 AN 563 108.20 118.1 30 03 165,44 117.8 1.
2d3 68.13 1id.1 48 ¥4 109,61 118.0 30 604 166,37 117.4 |
224 bB.8B7 114.4 3N o> 110.88 117.7 605 168.28 117.2 30
920 70,00 114.6 30 %6 1i2.67 117.4 3 606 169.48 117.1 12
26 70.67 113.2 30 %7 114,93 117.1 30 607 17{.05 117.4 1
7 71.43 115.6 98 116.68 117.3 608 172.25 117.6 1<
399 73.42 117.1 3¢ %63 118.31 117.2 3 609 173.86 117.4 3D
230 74,26 117.1 30 970 118.47 117.5 3 610 175.01 117.6 12
31 75.94 117.7 M 71 121.67 117.1 3 6l 176.93 1i7.5 30

s R e = = = L = o R - R L e R —— R — = R AV R R e R e T e T e B — B — Y e B e B o T e T T e T o T e e T R PE T o B e T )
e =l - R B — R — R — i~ e P - e P e R e — - B~ I — B B e e B s T T R T R e T e T T e R B =T =T = D ==
l.T‘ll'._.‘-'l:"ﬁt::l'l:lH'::C!-C-Em:lmctl:!l::ﬂl:l_hEﬂﬂﬁﬂﬂﬁﬂ”ﬂﬂhﬂﬂ:&bcﬁgﬂﬂ

332  76.64 117.7 30 572 123,34 117.1 30 612 176.23 117.2

333 77.3% 1127 A 373 124.56 117.4 30 e13 173,00 117.0 l¢
334 78.13 117.8 3 °/4 125.55 117.7 30 bl4 181.4f 117.2 12
93 79.21 117.4 36 373 126,78 118.0 615 182.28 117.4 3¢
a3 79.87 117.4 30 376 127,84 117.9 30 6le 183.86 1i7.3 i¢
337 84,75 117.3 30 o377 128,16 117.9 12 6l/ 185.75 117.3 i¢
238 81.7¢ 117.4 30 278 130.87 117.8 30 el8 187,03 117.3 3¢
53%  B82.62 117.3 30 o79 132.26 117.7 30

940  83.65 117.3 30 00 133.80 1i7.¢ 30



PASSCAL 1986 NORTHERN NEwvaDa EXPERIMENT
Shot Number 25 Shot Point &
Shot Time (Julian day, hr, min, sec): 211:07:06:00.008

Dist AZim Tape Dist  Azim Tape Bist Azim Tape

Lec  (km) (deq) Db Grade Loc {km) {deq) Db Grade Loc  (km} (deg) Db Grade
101 171,15 336.5 12 M1 67.60 299.3 12 J81 16,98 301.8 30

a1 107,12 300.e¢ 12 9d¢ 66,92 299.2 12 982  15.3% 300.7 30
502 105.64 306.8 12 943 66,05 299.4 12 o083 14,28 301.1 30
563 103.92 301.0 94 B5.13 2996 12 984 12,98 302.2 30
o4 102.03 301.6 J40 64,23 299.6 ¢ 280 11,27 302.9 48
oy I0.72 301.9 12 246 03.35 299.6 12 286 10,04 300.1 30
206 99.81 301.4 1¢ 97 62,36 299.3 12 907 9,37 303.2 48
207 98.42 301.4 12 948 61,53 299.3 {2 388 /.76 300.2 48
208 38.00 302.5 12 9% 60,80 2%3.5 12 989  5.76 307.0

969  96.79 302.9 12 oo  99.78 300.1 {2 a9t  4.35 294.0 48
310 95,59 303.0 12 951 58,95 299.9 12 231 2.76 279.4 48
JI1 94.79 303.4 12 o032  38.11 299.2 12 392 1.4% 283.4

ol 93.80 303.8 12 w3 .71 298.7 12 3 0.06 283.9 &8
13  93.27 304.3 12 ood M.27 2991 12 234 0,48 109.% @8
ot4  92.34 304.5 12 995 94.4% 299.7 12 a9y 1.47 136.4 B8
ol 91.41 304.3 12 206 53.28 299.¢ 17 9%  2.72 128.6 4B
e 30.28 303.5 12 w/ .84 299.8 12 397  4.34 126.4 48
217 09,59 303.2 12 ao8  O.02 299.8 12 998 5,70 108.0 46
2ol8 88.68 303.0 1¢ 909 43,08 3M06.1 12 9%%  7.30 10%9.6 48
919 B87.86 302.B 12 oo0 47.75 300.2 12 e0C  8.45 119.7

220 §6.98 302.5 12 961 46,53 300.1 12 el 10,01 122.2 48
321 Be.11 302.3 12 262 45.04 29%,3 12 el 12,32 119.2 48
222  85.24 302.1 ¢ 963 44.00 298.4 12 603 13.26 115.4 30
923  B4.34 301.9 12 o4 42.58 238.5 17 64 14,23 113.6 30
524 83.55 301.7 12 965 41,31 299.¢ 60 10,20 111.5 48
9% 82.40 301.6 12 obb  38.54 300.2 12 f0e 17.40 111.8 30
96 B1.67 30i.z 12 w/ 37,31 301.1 3% 607 18.89 115.1 30
327 BG.BY 300.9 38 35.55 300.8 606 20,06 117.¢ 30
28 78,79 299.6 12 63 33.92 301.0 12 609 21.71 114.8 30
230 77,90 3%, 12 arl  3¢.74 300.3 30 610  23.32 117.2 30
23 76.2¢ 299.1 12 971 30,58 302.0 30 ell 24.75 116.3 30
932 7.0 2990 12 372 28,92 302.3 3N el 26.09 114.¢

333 74.81 293.0 12 973 27,66 301.2 30 613 26,92 113.2 30
534 74,07 299.0 12 974 26,60 .. .u 30 614 29.28 114.7 30
935 72,99 299.3 12 279 29.41 298.4 eld 3f.04 ile.l 30
93 72.33 299.4 12 976 24.36 298.4 30 it 31.71 1lii.3 12
ol 71.46 293.4 1¢ 977 23.04 298.6 30 el?7 33.57 117.1 1¢
93 70,30 299.4 12 978 21,33 299.3 30 ei8 34.87 11e.6 30
539 69.38 299.5 12 9/9 18,94 300.2 30
40 68,56 2926 12 a80  18.42 300.9 30

o
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PASSCAL 1986 NORTHERN NEVADA EXPERIMENT

65
Shot Number 26  Shot Point S

Shot Time (Juiian day, hr, min, sec): 211:07:08:00.009

Dist  Azin Tape Dist Azim Tape Dist  Azim Tape
Lec  (km) (deq) Db Grade Loc  (km} (deq) Db Grade Loc  (km) {deg) Db Grade
101 127.88 352.9 3 41  6.40 299.1 48 o8I 44,24 117.9 12

301 45.9% 30..0 12
202 44.4% 302.4 12
503 42.79 303.2

S04 41.35 304.¢

305 40.68 305.4 ¢
506 38.7¢2 304.,2 12
507 37.33 304.4 12
308 37.06 307.5 12
0%  35.91 308.6 12
2.0 34.7% 309.1 12
511 34.03 310.3 12
M2 3318 311.7 12
3 32,74 313.2 12
a4 31.89 34,2 12
Jls  30.8% 313.7 30
o6 29.38 311.7 3

¥Z 5,71 298.3 4B
M3 4.85 30.6 48
2944 3,94 303.4 68
M3 3.05 305.2 68
Me 2,18 307.8 8B
247 1,16 29%.0 B8
28 0,33 291.5 88
249 (.47 88,0 8B
300 1.64 89.4 &8
Nl 2,33 104.5 48
232 3.0%9 120.6 48
293 4,54 12.7 48
w4 5.94 121.1 48
3 6,97 115.4 48
we  7.%2 117.1 30
37 9,37 161 30
N7 28,84 3il.3 30 a8 10.69 116.3 30
J18 27.3¢ 310.8 30 3% 12.15 115.8 30

0 282 40.65 118.4 12
0
3
1
{
0
0
0
0
i
0
0
0
0
0
0
0
0
a8 27,03 310.¢ 30 0 60 13,48 115.6 30
0
2
0
§
0
i
0
1
0
0
L
0
U
b
v
C
0
G
0
L

°83 46,93 118.3 12
284 48.24 118.1 12
983  49.9 118.1 12
30 OSl.16 118.7 12
587 51.85 1l18.2 12
988  33.45 11B.8 12
8% 55.50 118..

390 S56.87 119.3 12
J91  58.61 119.8 12
982 58,77 118.3

933 6l.14 1189 12
%4  pl.ef 1iB.8 1
995 62.61 119.3 12
39 63.88 119.3 12
297 65,51 119.4 12
298  66.8% 117.9 12
299  68.47 1172,9 12
600 £3%.65 118.9

601 71.20 119.3 12
6l 73,52 118,9 17
603 74.44 118.2 12
604 75,37 117.8 12
60S  77.29 117.3 12
60e 78,46 lir.z 12
607 80.05 117.% 12
608 81.25 118.3 12
603 B2.87 117.7 12
60 B4.51 116.3 12
ell 83.93 1i18.0 |2
6le  87.23 117,

613 88.01 i17.0 12
6i4 50,41 117.4 12
613 9l.21 117.8 12
6lé 92.87 117.5 12
el7 94.75 118.1 12
618 96,04 1i7.7 12

L O S S Ny OO T

Lt

320 26,10 303.7 30 sl 14,70 116.2 30
21 25,20 309.4 12 J62 16,16 119.0 30
082 24,3t 308.9 30 Je3 17,22 12t.2 3
93 23,37 308.5 30 o4  18.63 120.3 30
a4 22,35 307.9 3 %0 18,89 119.1

23 21.40 307.% 30 st 21.66 117.2 30
326 20,60 306.5 30 %7 23,34 1161 30
5/ 18.77 305.4 )68 25,68 116.8

29 17.5% 300.1 30 963  27.32 116.7 12
230 16.7% 30G.1 30 2/0  28.47 117.7 12
231  15.06 2%7.7 A 371 30.68 116.2 30
93¢ 14,36 297.6 30 972 32,30 1ie.2 12
933  13.61 297.4 30 073 33,57 117.3 12
934 12.88 297.0 30 74 34,30 118.5 12
o35 11.7¢ 299.z 3 373 35,78 119.5

23 11,13 299.% 48 276 36.B5 119.5 12
27 10,26 300.¢ 48 °77  38.16 11%.3 12
38 9,30 2%9.6 30 978 39,87 118.9 12
333 8,39 301.G 46 579 41,27 118.4 12
#¥E 7,37 3Mi.e 48 280 42.80 116.2 12

S| o0 oo oo 0D 0D RO DO OO D D0 DO N D ED DD OO B O Y
-:hv':vm::-c:rml—-::cm::-:;mc:-c:::-::m.n.:-::-m:r.n.-:—;ml—-m



Appendix B

Merged GEQS data for deployment 1. Additional information pertaining to
GEOS recorders deployed during the northern Nevada PASSCAL experiment is given
in a seperate report (Dietel and Borcherdt, 1987), Each table contains shot
number, shotpoint number, and the following column headings:

Loc
GEQS LOC

GEOS UNIT

Distance (km)
Azimuth (deg)

location number of the GEQS recorder (see Table 2).
location number of the GEOS recorder given in Dietel

and Borcherdt (1987),

unit number of the GE0S recorder.

distance in kilometers from the shotpoint to the recorder,
azimuth from the shotpoint to the recorder,

(in degrees clockwise from north).
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Shet Number 1

s 20 SECOND VERTICAL COMPONENT DATA : DEFLOYHMENT 1

Sempling interval =
Feduction velaci ty

Shot point 8

GEDS GEOS DISTANCE AZIMUTH
Lot LOC WNIT  (km)  (deg)
164 G647 99.721 191.150
165 665 22 101.154 191.667
167 667 33 104.016 192.556
168 G658 31 104.982 192.717
177 671 17 109.516 193.955
172 672 4 111.150 194371
173 673 8 112.946 194.375
175 675 24 115.284 194,936
179 679 39 120,990 196.92¢
181 G81 12 124.755 197.03
186 685 16 132.064 199,085
188 687 29 134.976 199.029
190 689 15 137.834 198,893
- inobink ook oo ok

Shot Number 2

GEQS GEOS DISTANCE AZIMUTH
LOC LOC WIT  (km) {deg)
164 Ge4 7 55.065 32,862
165 665 22 53,400 32.530
167 G667 33 50,161 31,997
le8 668 31 49.153 32.049
1720 671 17 44117 3.131
172 672 4 42.318 230,754
173 623 8 40.500 31.475
175 675 24 38.038  30.907
179 679 39 31.545  26.460
186 685 16 20,100 17.841
186 687 29 17187 18.139
130 68% 15  14.328 19.347
mﬁ*ﬂ**ﬁtﬁ*mmmw
Shot Number 3 Shot Peint 11

GEOS GEDS DISTANCE AZIMUTH

0L LOC INIT (ko (deq)
164 G647 100.665 30.737
63 863  2r 93,011  30.520
167 @67 33 95,789 30.176
168 G668 31 94,779 20.188
1724 671 17 89,765 29,647
172 Gz 4 87,973 29.413
173 673 8  86.242 29.740
175 G675 24 83.691 29,444
173 6729 39 77.206 27.517
186 685 16  65.529 25.100
188 687 29 62.653 25.50
130 689 35 s9.860 26.177

Shot Foint 10

S msec,} Tmin
= 6.0 kmAsec: Gain
Shot Number 4 shot Point 1
GEOS GECS DISTANCE AZIMUTH
LOC  L0C INIT  (km) (deq)
164  G&4 7 137.770 110,500
169 665 22 137,141 111.160
le7 667 33 136,117 112.470
168 668 3t 136,015 112.470
171 671 17 134.667 114.970
172 G672 4 134,232 115.720
173 673 B 134,824 116.470
175 675 24 134.082 117.550
179 G679 39 131.499 120.370
188 G687 29 131.028 126,810
Ik ok ok oo-oook ko
Shot Number 5 Shot Ppint 9
GEOS GEOS DISTANCE AZIMUTH
Lt LOC  NIT (km) (deg)
164  God 7 36,985 190,948
165  G6S 22 38,423 192.315
167 667 33 41,323 194,500
168 Geg 3t 42,943 194,854
171 B/l 17 46.948 197.525
172 &72 4 48,632 198,352
173 673 8 30.425 198.21¢
1725 679 24 52.838 199.2¢4
179 G79 39  5B,898 202.98
181 G381 12 62.666 202.778
186 GBS 1o 70.445 205,997
1B8 G687 29  73.320 205.58¢
1591 391 g 78,826 204.425
bt binoh-ok ko oo
Shot Number 6 Shot Point &
GEDS GEOS OISTANCE AZIMUTH
LOC  LoC  WNIT  (km) {deg)
164 Ged 7 99,721 161.150
16 G665 22 101.154 191.667
167 G667 33 104,016 182.556
1e8 (68 31 104.982 192.717
171 671 17 109.516 193,355
172 G672 4 111,150 194,371
173 iR 8 112.94¢ 194,375
175 G705 24 115.284 194,93%
179 679 39 120,990 19¢.926
181 bil 12 124,755 197.036
186 GBS 16 132,064 199,085
188 6B7 29 134.976 199.029

-&

= 24 Db

Shot Number 7 Shot Parnt 1!
GEOS GEGS DISTANCE AZIMUTH
LeC  LOC INIT  (km) (deq)
164 G664 7 100.865 3G.732
160 G655 22 99.011  30.520
167 667 33 95,788  30.17%
168 Ge8 31 34,779 30.189
171 671 17 B9.765% 29,647
172 B72 4  B7.973 2%.43%
173 §73 8 86.242 29,749
179 673 24 B3.69! 29,444
179 G679 38  77.206 27.817
181 G81 12 73.468 27,901
186 G685 16  £5,529 25.10C
188 687 29  62.653 25.5%
fcinbiinb oot ook okt
Shot Number Shot Peint 4
GEOS GEDS DISTANCE AZIMUTH
L0C  LOC INIT (km) (deq)
1e4 Ge4 7 6.121 40.485
165 G665 22 4.429 39,31z
ie? G733 1.160 34,585
b8 668 31 4.179  64.724
171 G71 17 4,929 219,35%
172 (72 4 b.790 219,56]
173 G673 8 8.411 214,358
173 G675 24 1,992 215.6594
179 679 39 17.857 22:.83%
161 G81 12 21.412 2183.141
18 G685 16 29.911 223,540
188 687 28 32,571 219.3%:
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APPENDIX C

Instrument Response of Seismic Cassette Recorders and GEOS

The data set presented in this report is a combination of
vertical-component data recorded by both seismic cassette recorders (Healy and
others, 1982), and GEOS (Borcherdt and others, 1985) recorders, A careful
comparison of the instrument response of these two different seismic recording
gystems 15 required to properly merge the data. Manufacturer's specifications

and actual field calibration measurments are used to estimate the relative
responges of the two recorder systems.

Seisgmic Cassette Recorders

Each SCR consists of a Mark Products L-4CTM 2-jz geophone and a
U5G5-designed amplifier-VCO. The playback consists of a TRI-COMTM
discriminator and a 12~bit DEC ADV11-CTM A/D convertor. The velocity
response of the system peaks at about 6 Hz, but is relatively flat in the
frequency range of 2 to 20 Hz (Figure 3: Dawson and Stauber, 1986).

For an input ground motion Ag(t), the overall system output, Cpe(t),
in digital counts is:

“pc(t) = [CLE * Csa * Cyco * Cpsc * Ca/plag(t) (C~1)

Where,

CLE is the effective motor constant (V/(cm/s)) of the seilsmometer-L-pad
combination., For the L~4C seismometer, Cip = 1.0 + 0.1 V/(cm/s).

Csa 1s the system gain (ratio of output voltage to input voltage),
Cga = 10(G - a/20) yhere “G" 1s the maximum gain (db) of the

amplifier-VCO (100,6 + 0.7 db), and "a" is the channel attenuation setting
(usually 12, 30, 48, 68, or 88 db)

Cvco is the VCO sensitivity (Hz/V) For the seismic cassette recorders,
the VCO sensitivity has been set to + 125 Hz deviation for + 5.00 V input,

or Cyco = 25.0 Hz/V

Cpsc is the discriminator sensitivity (V/HZ). For the USGS seismic
refraction playback system, the discriminator is set to + 5.00 V output
for an input of + 125 Hz, or Cygc = 0.04 Hz/V

Cﬂfﬂ 1s the digitizer sensitivity (counts/V), In the playback system,
the DEC ADVI11-C A/D board is set to 0-4095 counts output for a + 5.00 V
input, or Ca/p = 409.5 counts/V



Prior to each recording window, each SCR performs a calibration sequence
consisting of a 10-Hz gine wave with amplitudes of 1, 10, 100, and 1000
microvolts (RMS). The calibration levels for each recorder are then measured
during playback. These calibration levels may then be used to determine the
average maximum system gain, G, for all the SCRs. By using over BOO separate
callibration measurements made during the PASSCAL experiment, we have obtained
an average maximum system gain, G = 100.6 + 0.7 db, The standard deviation of
G, 0.7 db (about 8% of Csa) is a measure of the total uncertainty in output
of the amplifier-VCO-discriminator-a/p combination, This 8% uncertainty
combined with the uncertainty in seismometer output (about 10% of Cigp) gives
a total system output uncertainty of 13% (about 1.1 db),

GEOS

GEOS is a USGS-built and —designed multipurpose digital seismic recording
system (Borcherdt and others 1985). GEOS is capable of recording on 6
seperate channels, but only the response of the vertical-component velocity
channel will be covered here. For 1986 PASSCAL Basin and Range experiment,
the recording system consisted a of Mark ProductsTM L-22 1-HBz geophone, a
preamplifier with preprogramable gain settings ranging from O to 60 db at 6 db
increments, and a 16-bit CMOS A/D convertor, Each channel has a total
dynamic range of better than 96 db.

For an input ground motion Ag(t), the overall system output, Gpe(t),
in digital counts is:

pC(t) = [GLE * Gsa * GR * Ga/plAg(t) (C-2)
where,

GLg is the effective motor constant {(V/(cm/s)) of the selsmometer-L-pad
combination., For the L-22 seismometer, GLg = 0.5+ 0.05 V/(co/s).

GgA is the system gain, Gga = 10(8ain/20) yhere gain 1s the preset
gain of the amplifier. For deployment 1, gain was set to 54 db. Gain
settings for deployments 2 and 3 are given in Dietel and Borcherdt (1987),

GR is a voltage adjustment ratio in the preamplifier, + 10 V input
gives 8,191 V output. That is, Gg = 0,8191

Ga/p 1s the digitizer sensitivitry (counts/V), The digitizer produces an
cutput of + 32767 counts (15 bits plus sign) for an input of + 8,191 Vv, or

Ga/p = 4000 counts/V,

The system component gain parameters for both SCR and GEOS are summarized
in Table C-1.
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Table C-1
System Gain Parameters

SCR GEQS
selsmometer ¢ CLg = 1.0 + 0.1 cm/s GLg = 0.05 + 0.05 v/(cm/s)
amplifier :  Cga = 10(G-a)/20 Gga = 10(gain/20)

G = 100.6 + 0.6 db gain = 54 db for dep. 1
Gg = 0,8191

VCO : Cyco = 25.0 Hz/V N/A
discriminator : Cpgc = 0.04 V/Hz N/A
A/D : Ca/p = 409.5 counts/V Ga/p = 4000 counts/V

To correct the SCR data for system gain, the unnormalized amplitude should
be multiplied by: 10a/20  Atrenuation values for each data trace are given
in Appendix A (under the column labled “db").

To obtain an estimate of an equivalant value of "a" for the GEOS data, we
need to equate Cpc and Gpe in equations C-1 and C-2, and then solve for
Csa.

x* * %
c - Ste ™ Ssa * O /D (C-3)
- * * * -
SA CLE Cucn GDSC CA!D

Substituting for Cga and Ggy,

gain
G - a 20
10 Y xg _*x¢ *g
20 LE
10 - — R__A/D (C-4)

* * *
LE Cvcm Cnsc CA!D

Gr‘

=" *
R Y ) (o5
w" % o
e~ Sveo ¥ Ysc ¥ Cam

a = G - gain - 20 lug{c

Using the values given in Table C-1, a = 34,6 db. That is, the ocutput of

a GEOS recorder set a gain = 54 db is equivalent to that of a seismic cassette
recorder with attenuation set to 34,6 db,
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Appencix D

Archive Tape Data Format

Archive data tapes are written In SEGY standard format (Barry et al,
1975). Recording density is 1600 bpi, phase encoded (PE). In order to
accommodate seismic refraction data, some minor changes have been made to the
tape header fields., A complete list of header fields is provided in the card
image portion of the reel identification header, shown below:

C 1 REEL IDENTIFICATION HEADER RBYTES:

C 2 3217 -3218 sampling interval (microsecs).

C 3 3221 -3222 number of samples per trace.

C 4 3225 -3226 data sample format code.

C 5 3255 -3256 measurement system (1 = meters; 2 = feet).
C 6

C 7

C 8 TRACE IDENTIFICATION HEADER BYTES:

c 9 1 - 4 trace seguence number within reel.
C10 5 - 8 trace sequence number within reel,
Cll 9 - 12 station location number.

Clz 29 = 30 trace ID code (1 = seismic data).

Cl3 37 - 40 shotpoint-receliver distance (M).

Cl4 41 - 44 gtation elevation (M).

Cl5 45 - 48 shotpoint elevation (M).

Clo6 49 ~ 52 source depth (M),

Cl7 69 - 70 scalar to be applied to all elevations.
Cl8 71 - 72 scalar to be applies to all coordinates,
Ccle 73 - 76 shotpoint coordinate - X,

C20 77 - 80 shotpoint coordinate - Y.

C2]1 81 - B4 receiver coordinate - X,
C22 85 - 88 recelver coordinate - ¥,
C23 89 ~ 90 coordinate units (1 = meters; 2 = seconds of arc).

C24 115 - 116 number of samples in this trace.

CZ5 117 - 118 sample interval in microseconds for this trace.
C26 121 - 122 1instrument attenuation in db.

C27 157 - 158 shot time - year.

C28 159 - 160 shot time -~ day of vear.

C29 161 - 162 shot time — hour of day (24 hour clock).
C30 163 - 164 shot time - minute of hour.

C31 165 - 166 shot time - second of minute.

C32 167 - 168 time basis code (2 = GMT).

C33 181 - 182 shot time - milliseconds.

C34 183 - 184 shotpoint location number.

C35 185 - 186 recording instrument unit number.



C36 191 - 192 distance weighting exponent {(hundredths),

C37 193 - 194 shot sequence number (shot number).

C38 195 -~ 196 shot size (kg).

C39 197 - 200 shot point - station azimuth (second of arc).
C40 20} - 204 time of first point minus shot time (msec),

The data point format is "32 bit floating point”, and the appropriate bytes
(3225-3226) of the binary reel id header contajin a value of 1. The trace
amplitudes have not been ad justed for instrument gain, but the gain correction
factor can be estimated from the instrument attenuation value (att) specified
in bytes 121~122, To correct for gain, the data should be demeaned and then
multiplied by:
{(att/20)
10

The measurement pystem (bytes 3255-3256 of the binary reel header) is set to
1, meters,

Shotpoint and receiver coordinates are in seconds of arc (byte field 89-90).
The coordinate scalar multiplier (bytes 71-72) Is set to =100, so the
coordinates (bytes 73-88) are in hundredths of a second of arc.

Bytes 157-166 and bytes 181-182 refer to the shot detonation time. The time

of the first data sample is found by adding the shot detonation time to the
time specified in bytes 201-204,

Since there is no weighting of amplitudes with distance for archive tapes, the
distance welghting exponent (bytes 191-192) is not used.

Shntlsequence number (bytes 193-194) refers to the order in which shots were
fired during the field campaign (shot number}.
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