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INTRODUCTION

A seismic-refraction survey was conducted of the Mono Craters-Long
Valley region of eastern California during the month of August, 1982, as
part of a multi-disciplinary investigation of the Mono Craters area
sponsored by the Office of Basic Energy Science under the Department of
Energy. The overall objective of this investigation is to evaluate the
Mono Craters structure as a possible site for deep scientific drilling
and, in particular, to assess the possibility that a youthful magma
chamber may reside in the upper crust beneath the Mono Craters structure.

The main objective of this seismic-refraction survey is to provide
detailed resolution of the P-wave velocity structure of the upper 5 to 10
km of the crust within and adjacent to what has been tentatively
identified as the Mono Craters ring fracture system (Bailey, et al.,
1976). The experiment was designed to define subsurface offsets along
faults (especially possible ring-fracture faults), to look for evidence
of feeder dikes for the Mono Craters volcanos, and to delineate a magma
chamber in the upper crust. Earlier refraction surveys provided
information on P~wave velocity structure in the upper few km of the crust
beneath Mono Lake to the north (Pakiser, 1976) and Long Valley to the
south (Hill and McHugh, 1975, and Hill, 1976).

This report is a compilation of the data obtained from the August,
1982, seismic-refraction survey. An interpretation of these data will be
published separately.

DESCRIPTION OF THE SURVEY

The survey consisted of two linear profiles with reversed and
overlapping coverage that cross the postulated Mono Craters ring-fracture
system in roughly north-south and east-west directions. In addition,
sparsely sampled fan profiles were deployed in linear configurations
oriented perpendicular to the north end of the north-south profile and
the west end of the east-west profile, respectively. A total of ten
shots were fired in 150 to 200-foot deep holes using 2,000 pounds of
Hercules Flogel B-2 explosives for each shot. Locations of shotpoints
and recording sites along these profiles are plotted on a map of the
region in Figure 1 and listed in Tables 1 and 2.

The north-south profile extends for 50 km along Highway 395 from the
southeast margin of the Long Valley caldera to the west shore of Mono
Lake. Six shots along this profile were recorded by 92 statioms,
deployed typically every 0.5 km between shotpoints and every 1 to 2 km
along unreversed extensions beyond the northernmost and southernmost
shotpoints. Eight recording units were deployed at 1 to 2 km intervals
along an east-northeast trending line just south of Mono Lake to form the
fan profile for this series of shots.
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Figure 1. A geologic map of Mono Craters-Long Valley region
with recorder and shot Jocations. Recorder Jocations
are indicated by solid circles and shotpoints by stars.
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The east-west profile extends from the west edge of the Mono Craters
ring fracture system (at the base of the Sierra Nevada escarpment) for 80

km eastward to Basalt, Nevada. Five shots along this profile were
recorded by 90 stations, typically deployed at 0.5 km intervals between
shotpoints and at 4 km intervals along a 40 km, unreversed extention of
the profile east of shotpoint 10. The fan profile for this series of
shots is comprised of ten recording sites at 2 km intervals along Highway
395 spanning the Mono Craters ring-fracture system (the stations were
relocated at selected sites used in the north-south profile). Shotpoint
5 in the center of the postulated ring-fracture system is common to both
profiles.

INSTRUMENTATION AND DATA REDUCTION

Seismic Recorders

One hundred seismic recorders were deployed by five observers
responsible for 20 instruments each. The seismic recorders are portable,
weigh approximately 40 pounds, powered by two 6-volt rechargeable
batteries, and contain 30-minute cassette tapes to record data.
Contained within each seismic recorder is a single vertical-component 2
Hz geophone (which is removed and buried when the seismograph is
deployed), chronometer, three amplifier with pre-set gain settings,
calibrator, tape deck, tape-speed-compensation tone generator, and a
back-up WWVB radio receiver (fig. 2). Ten minutes prior to the expected
energy arrival time a pre-programmed microprocessor in the seismic
recorder performs a geophone release, an amplification check, and a
calibration sequence of 1, 10, 100, and 1000 mv, with a 10 Hz signal.
The response curve for the system peaks at about 20 Hz (fig. 3).

Observers are responsible for synchronzing the time in the seismic
recorders with a Hand Held Tester (HHT; Healy and others, 1982),
preprogramming the microprocessors with up to 10 distinct recording times
on each side of a tape, and establishing accurate site locations, before
shots are fired.

After shots have been fired observers retrieve the seismic recorders,
record chronometer drifts, and remove the tapes.

Data Reduction

Shot times are picked from a paper record on which WWVB, the master
clock time code, and the detonation pulse are recorded. Shot times are
accurate to + 2 milliseconds. Recorder locations and elevations were
determined using 1:24000 orthophoto and 1:62500 topographic maps (Tables
1 and 2).

Information pertaining to operation of the seismic recorders was
entered on the Team Data Sheets (Appendix A). After checking for errors
in time and site locations the analog data from the cassette tapes are
digitized for a total of 20 seconds beginning 2 seconds before the first
arrival at a rate of 200 samples/sec.
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Traces 121, 122, 123, overlap traces 197, 198, and 199 on the
north-south profile. After checking these traces for each shot the
overlapping trace with the best quality was used in the record sections.

Record sections are plotted with maximum trace amplitudes normalized
to a common value. The horizontal axis represents distance in
kilometers, and the vertical axis is traveltime, in seconds reduced by
(distance/6.0 km/s), or T = t - x/6.0 where T = reduced time, t = total
traveltime, and x = distance. Negative distances indicate positions
south of shotpoints on the north-south profile and east of shotpoints on
the east-west profile. The record sections for fan configurations are
plotted in a similar manner but with the horizontal axis representing
distance along the fan profile with zero distance assigned to the
westermmost station for shots along the north-south profile and the
southernmost station for shots along the east-west profile. For each
shot there are three record sections: unfiltered profile, filtered
profile (2 to 15 Hz bandpass), and unfiltered fan (Plates 2 - 12).

First-arrival times were picked using a display of the digitized
traces on a computer graphics terminal with cross-hairs to pinpoint the
arrival on each trace. For impulsive first-arrivals, times could be
determined to within 10 to 100 milliseconds.
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APPENDIX A
Team Data Sheets with Tape~Grade Scale

The “"Team Data Sheets"” contain all the information related to the
seismic recorders. Each set of 20 recorders is given a designated team
number under which data i{s stored and referenced. Each "Data for one
Team” contains shot number, team number, shotpoint, and shot time given
in Julian day, hour, minute, and second. Column headings for the table
are explained below:

Loc = location number from the seismic recorder location
file

Dist (km) - distance in kilometers from the shotpoint to the
recorder location

Azim ~ azimuth clockwise north from the shotpoint to the
recorder location

Unit -~ I.D. number of the recording unit

Chron - chronometer correction for the recorder at shot time

(calculated from the total clock drift)

Chan - channel number (1, 2, or 3) which was selected to be
digitized by the computer

c1, c2, C3 amplifier gain setting (db) for each data-recording

channel

Tape Grade ~ value used to rate the performance quality of the
seismic recorder (see Tape Grade Scale)

The "Tape Grade Scale™ is a listing of all tape grade numbers used on
the Team Data Sheets. Each number corresponds to a specific problem with
the recording unit.
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20

30

Tape Grade Scale

Good

Tape did not run

Tape ran but no signal
Skipped record time

Weak signal; low record level
Bade time Code

In for repair; not deployed

Digitized without calibrations

13
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FIELD DATA TABLE

MAMMOTH LAKES» CALIFORNIA
SHOT NUMBER 1 TEAM 1
SHOT POINT 1

SHOT TIME: 217: 6:30: 0.426

TAPE
LOC DIST(KM) AZIM UNIT CHRON CHAN Ci C2 C3 GRADE
1 101 3.767 332.8 1 8 3 30 12 62 0
2 102 3.296 330.6 2 =104 2 30 12 62 0
3 103 2.798 329.2 3 3 3 30 12 62 0
4 104 2,308 329.1 4 i 3 30 12 62 0
S 105 1.729 327.0 S 13 3 3012 62 0
6 106 1.234 329.3 é S 3 30 12 62 0
7 107 0.737 327.2 7 -3 3 30 12 62 o
e 108 0.274 295.5 8 39 3 30 12 62 0
? 109 0.005 114.2 9 61 30 12 62 1
10 110 0.849 168.0 10 9 30 12 62 2
11 111 1.804 129.7 11 35 3 30 12 62 0
12 112 2.701 125.0 12 3 30 12 62 2
13 113 3.837 121.3 13 S 3 30 12 62 o
14 114 4.748 118.8 14 21 3 30 12 62 o
15 115 S5.756 117.1 15 2 3 30 12 62 0
16 116 6.732 115.8 16 13 30 12 62 17
17 117 ?.585 113.8° 17 25 30 12 62 1
18 118 12.283 119.0 18 -3 30 12 62 2
19 119 15.171 120.7 19 =20 3 30 12 62 o
20 120 17.973 119.1 20 4 30 12 62 2
FIELD DATA TABLE
MAMMOTH LAKES» CALIFORNIA
SHOT NUMBER 1 TEAM 2
SHOT POINT 1
SHOT TIME?: 217: 6:30: 0.426
' TAPE
LOC DIST(KM) AZIM UNIT CHRON CHAN C1i C2 C3 GRADE
1 121 31.052 330.9 21 o 1 30 12 82 0
2 122 31.517 331.2 22 é 1 30 12 82 0
3 123 32,000 331.5 23 6 1 30 12 82 30
4 124 32.668 332.0 24 -3 30 12 82 !
9 125 33.099 332.3 25 -6 1 30 12 82 o
6 126 33,546 332.5 26 2 30 12 82 1
7 127 34,498 333.0 27 -9 1 30 12 82 0
8 128 35,425 333.5 28 8 1 30 12 82 o
14 129 36.374 333.6 29 S 1 30 12 82 0
10 130 38.546 332.7 30 2 30 12 62 1
11 131 40,245 332.4 31 4 1 30 12 62 o
12 132 42,136 332.7 32 1 1 30 12 62 0
13 133 32,657 320.2 33 -4 1 30 12 62 0
14 134 32.894 323.8 34 3 1 30 12 62 o
15 135 32,325 327.0 35 -16 1 30 12 62 0
16 136 32.869 330.5 36 o 1 30 12 62 0
17 137 33.184 336.8 37 o 30 12 62 2
18 138 32.740 345.8 38 2 30 12 62 17
19 139 33.075 351.3 39 1 1 30 12 62 0
20 140 34,258 355.5 40 2 1 30 12 62 0



FIELD DATA TABLE

MAMMOTH LAKESes CALIFORNIA
SHOT NUMBER 1 TEAM 3
SHOT POINT 1

SHOT TIME?: 217! 6:30: 0.426

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2
1 141 4,030 333,6 41 o 30 12
2 142 4,644 338.6 42 1 3 30 12
3 143 5,228 334.9 43 -9 30 12
4 144 5.728 335.2 44 -5 3 30 12
s 145 6.219 335.7 45 0 30 12
6 146 6.726 336.6 4 -26 3 30 12
7 147 7.186 337.2 47 13 3 30 12
8 148 7.691 337.1 48 22 30 12
9 149 8.182 336.4 49 3 1 30 12

10 150 B.672 336.0 SO -3 2 30 12

11 151 9.169 335.6 . 51 11 3 30 12

12 152 9.696 335.4 ' 52 S 1 30 12

13 153 10.151 335.1 53 2 1 30 12

14 154 10.615 332.6 54 -2 1 30 12

15 155 11,222 334.4 55 é 30 12

16 156 11,660 333,9 56é 2 1 30 12

17 157 12,115 333.5 57 0 1 3012

18 158 12.617 333.8 58 -2 30 12

19 159 13,135 333.3 59 0O 3 3012

20 160 13.666 332.3 60 -4 30 12

FIELD DATA TABLE

MAMMOTH LAKESy CALIFORNIA
SHOT NUMBER 1 TEAM 4
SHOT POINT 1

SHOT TIME?: 217¢ 63130¢ 0.426

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2
1 161 14,206 331.0 61 S 1 30 12
2 162 14.839 330.4 62 2 1 30 12
3 163 15,393 329.6 63 2 1 3012
4 164 15,639 327.9 64 4 1 30 12
5 165 16,307 328.4 65 3 1 30 12
6 167 17.426 328.8 66 3 30 12
7 166 16.838 328.7 67 =5 30 12
8 168 17.922 328.1 68 1 1 3012
9 169 18.347 327.4 69 3 3 3012
10 170 1B8.816 326.9 70 5 3 30 12
11 171 19.273 327.1 71 1 3 3012
12 172  19.661 328.3 72 s 3 30 12
13 173 20.417 327.6 73 o 30 12
14 : 74 - 30 12
15 175 20.905 327.0 75 6 1 30 12
16 177 21.827 326.4 726 -3 3 30 12
17 176 21.385 326.7 77 0 3 3012
18 178 22,298 326.5 78 3 1 30 12
19 179 22.945 326.8 79 6 1 3012
20 180 23.722 324.3 80 s 30 12

TAPE

C3 GRADE

C3
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82
82
82
82
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82
62
62
62
62
62
62

62
62
62
62
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MAMMOTH LAKES,

SHOT NUMBER 1
SHOT POINT 1

SHOT TIME?

Loc
1 181
2 182
3 183
4 184
S 185
é 186
7 187
8 188
9 189
10 190
11 191
12 192
13 193
14 194
15 195
16 196
17 197
18 198
19 199
20 200
MAMMOTH LA
SHOT NUMBE
SHOT POINT
SHOT TIME?
Loc
1 101
2 102
3 103
4 104
S 105
é 106
7 107
8 108
9 109
10 110
11 111
12 112
13 113
14 114
15 115
16 116
17 117
18 118
19 119
20 120

FIELD DATA TABLE

CALIFORNIA
TEAM S
2173 63130¢ 0.426
DIST(KM) AZIM UNIT CHRON CHAN C1 C2
23,537 326.4 81 -10 1 30 12
13,592 320.8 82 -4 30 12
24,495 326.7 83 8 1 30 12
14,581 322.0 84 ? 30 12
25.496 327.0 85 0 1 30 12
15.541 323,0 86 -4 30 12
26,483 327.4 87 6 1 30 12
26,992 327.7 88 10 1 30 12
27,430 328.1 89 3 1 30 12
27.874 328.5 90 11 1 30 12
28,307 328.8 9?1 2 3 30 12
28,436 3293 92 9 1 30 12
29.092 329.S5 93 11 1 30 12
29.668 329.9 94 é 1 30 12
30,135 330.3 95 8 1 30 12
30.596 330.6 96 -6 30 12
31,046 330.9 97 3 1 30 12
31.538 331.2 96 -2 1 30 12
31.995 331.6 99 3 1 30 12
32,463 331.8 100 3 1 30 12
FIELD DATA TABLE
KESs» CALIFORNIA
R 2 TEAM 1
3
217¢ 6:45% 0.017
DIST(KM) AZIM UNIT CHRON CHAN C1 C2
6.801 154.0 b 8 3 30 12
7.277 154.9 2 =106 2 30 12
7,780 155.1 3 3 3 30 12
8.269 154.8 4 1 1 30 12
8.852 154.8 S 13 1 30 12
9.337 154.1 é S 1 30 12
9.836 154.0 7 -3 1 30 12
10,354 154.5 8 40 1 30 12
10,572 153.5 9 62 o 30 12
11,392 154.6 10 14 0 30 12
12,239 150.1 11 36 1 30 12
13.005 147.8 12 3 0 30 12
13.963 145.1 13 S 1 30 12
14,718 142.9 14 21 1 30 12
15.575 140.9 15 2 i 30 12
16.414 139.0 16 13 3 30 12
18.954 134.7 17 25 0 30 12
21,823 134.9 18 -3 3 30 12
24,718 134.1 19 =20 2 30 12
27.348 131.8 20 4 0 30 12
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TAPE

C3 GRADE

62
62
62
62
62
62
62
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82
82
82
82
82
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82
62
62
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62
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MAMMOTH LAKESs CALIFORNIA
SHOT NUMBER 2
SHOT POINT 3
SHOT TIME: 217¢ 6:45¢ 0.017

LoC

1 121

2 122

3 123

4 124

S 125

é 126

7 127

8 128

9 129

10 130
11 131
12 132
13 133
14 134
15 135
16 136
17 137
i8 138
19 139
20 140

DIST(KM)

20.501
20,962
21,441
22,106
22,535
22.981
23,930
24.857
25.807
27.980
29.680
31.570
22,505
22,545
21,859
22,323
22,642
22,524
23.235
24,772

TEAM 2

AZIM

329.5
330.1
330.5
331.2
331.6
332.0
332.8
333.5
333.6
332.4
332.9
332.4
314.0
319.3
323.8
329.0
338.4
351.4
359.2

4.6

MAMMOTH LAKESs CALIFORNIA
SHOT NUMBER 2

SHOT POINT

SHOT TIME?
Lac
1 141
2 142
3 143
4 144
S 145
é 146
7 147
e 148
14 149
10 150
.11 151
12 152
13 153
14 154
15 155
16 156
17 157
i8 158
19 159

—— - B B

3

217%¢ 63

DIST(KM)

6.538
5.955
5.343
4,844
4,359
3.867
3.427
2,931
2.429
1.939
1.444
0.930
0.499
0.174
0.676
1.095
1.547
2.050
2.568

- e A

FIELD DATA TABLE

UNIT CHRON CHAN C1

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
3e
39

40

N=NOOOWIHMMIDNUND

N N s )

Ph b B4 a b b BT b b

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

FIELD DATA TABLE

UNIT CHRON CHAN C1

TEAM 3
45: 0.017
AZIM
153.5 41
149.6 42
152.2 43
151.6 44
150.5 45
148.3 46
145.8 47
144.1 48
144.,0 49
142.6 S0
140.1 o1
134.0 52
120.8 S3
258.9 S4
348.5 S5
337.3 Sé6
333.2 S7
335.2 1]
332.1

59

[

1 Gl Gl Gl Gl Gl Gl G G

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

c2

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
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TAPE

C3 GRADE
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82
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82
82
82
82
82
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62
62
62
62
62
62
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FIELD DATA TABLE

MAMMOTH LAKESs CALIFORNIA
SHOT NUMBER 2 TEAM 4
SHOT POINT 3

SHOT TIME! 217! 6:45% 0.017

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 161 3,679 323.7 61 S 1 30 12
2 162 4,325 322.8 62 2 1 30 12
3 163 4,904 321.1 | 63 2 1 30 12
4 164 S5.226 316.4 64 4 1 30 12
S 165 5.857 319.2 65 3 1 30 12
6 167 6.949 321.6 66 4 30 12
7 166 6.372 320.5 67 -3 30 12
8 168 7,470 320.3 68 1 1 30 12
9 169 7.921 319.2 69 3 3 3012
10 170 8.409 318.5 70 S 1 30 12
11 171 8.851 319.4 71 1 1 30 12
12 172 ?.187 322.4 72 S 1 30 12
13 173 P.965 321.3 73 0 30 12
14 74 - 30 12
15 175 10,473 320.5 75 é 1 30 12
16 177 11.417 319.7 76 -3 1 30 12
17 176 10,963 320.2 77 o 1 30 12
i8 178 11.878 320.3 78 3 1 30 12
19 179 12,510 321.1 79 é 1 30 12
20 180 13,304 320.6 80 S 30 12

FIELD DATA TABLE

MAMMOTH LAKESys CALIFORNIA
SHOT NUMBER 2 - TEAM S
SHOT POINT 3

SHOT TIME: 217¢ 6:45: 0.017

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 181 13.118 320.6 81 -10 1 30 12
2 182 13,592 320.8 82 -4 1 30 12
3 183 14,059 321.5 83 9 1 30 12
4 184 14,581 322.0 84 ? 30 12
S 185 15,042 322.5 85 0 b 30 12
6 186 15.541 323.0 86 -4 30 12
7 187 16,016 323.3 87 é 1 30 12
8 188 16.513 324,0 g8 10 1 30 12
14 189 16,939 324.7 89 3 1 30 12
10 190 17,371 325.4 ?0 12 1 30 12
11 191 17.795 326.0 ?1 2 1 30 12
12 192 17.913 326.8 92 14 1 30 12
13 193 18.566 327.1 ?3 11 1 30 12
14 194 19.132 327.9 94 é 2 30 12
15 195 19.592 328.6 S 8 1 30 12
16 196 20,049 329.0 96 -? 1 30 12
17 197 20,495 329.5 97 3 2 30 12
i8 198 20.983 330.1 4] -2 2 30 12
19 199 21.437 330.6 9? 3 1 30 12
20 200 21.902 331.0 100 3 1 30 12
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TAPE

C3 GRADE

82
82
82
82
82
82
82
82
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62
62
62
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FIELD DATA TABLE

MAMMOTH LAKES» CALIFORNIA
SHOT NUMBER 3 TEAM 1
SHOT POINT S

SHOT TIME: 217! 7: 0! 0.421

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 101 24,756 149.1 1 8 1 30 12
2 102 25.221 149.5 2 -108 2 30 12
3 103 25.719 149.7 3 3 3 30 12
4 104 26,210 149.7 4 2 3 30 12
95 105 26.790 149.8 95 14 1 30 12
é 106 27.283 149.6 é S 1 30 12
7 107 27.781 149.7 7 -3 1 30 12
8 108 28,291 149.9 8 40 1 30 12
14 109 28.521 149.6 9 63 0 30 12
10 110 29.324 150.1 10 9 0 30 12
11 111 30,219 148.4 11 37 1 30 12
12 112 30.993 147.5 12 4 0 30 12
13 113 31.946 146.3 13 S 1 30 12
14 114 32.682 145.3 14 21 1 30 12
15 115 33.509 144.3 15 2 2 30 12
16 116 34,311 143.3 16 13 2 30 12
17 117 364716 140.8 17 26 o 30 12
18 118 39.3579 140.5 18 -3 2 30 12
19 119 42,426 139.7 19 =21 3 30 12
20 120 44,932 137.9 20 4 0 30 12

FIELD DATA TABLE

MAMMOTH LAKESys CALIFORNIA
SHOT NUMBER 3 TEAM 2
SHOT POINT S

SHOT TIMES: 217: 7¢ 0! 0.421

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 121 2,623 345.1 21 o 3 30 12
2 122 3.117 346.1 22 6 1 30 12
3 123 3.627 346.8 23 6 30 12
4 124 4,338 347.7 24 -3 30 12
9 125 4.797 348.1 25 -6 1 30 12
é 126 5.265 348.3 26 2 30 12
7 127 6.270 348.8 27 -9 1 30 12
8 128 7.242 349.1 28 8 b | 30 12
9 129 8.175 347.7 29 S 1 30 12
10 130 10.186 341.3 30 2 30 12
11 131 11.844 339.1 31 4 1 30 12
12 132 13.744 339.0 32 1 1 30 12
13 133 6.496 274.3 33 -4 3 30 12
14 134 S.348 291.5 34 3 3 30 12
15 135 4,057 308.0 35 -16 3 30 12
16 136 4,376 336.0 36 o 3 30 12
17 137 6.068 13.0 37 0 b § 30 12
18 138 ? 535 41.7 368 2 1 30 12
19 139 12.401 49.3 39 1 1 30 12
20 140 1%5.10 =0.8 o 1 0 12

19
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FIELD DATA TABLE

MAMMOTH LAKES» CALIFORNIA
SHOT NUMBER 3 TEAM 3
SHOT POINT S

SHOT TIME: 217: 7! 0% 0.421

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 141 24,498 149.0 41 o 30 12
2 142 23.940 147.9 42 2 b 30 12
3 143 23.316 148.4 43 -9 30 12
4 144 22.822 148.2 44 -3 1 30 12
S 145 22,342 147.9 45 0 30 12
é 146 21.855 147.5 46 =27 1 30 12
7. 147 21.414 147.1 47 14 1 30 12
8 148 20,916 146.9 48 23 30 12
14 149 20,413 146.9 49 4 1 30 12
10 150 19.921 146.8 S0 -3 1 30 12
11 151 19.422 146.8 S1 11 1 30 12
12 152 18.894 146.7 52 é 1 30 12
13 153 18.436 146.6 S3 2 1 30 12
14 154 17.925 147.8 S4 -7 1 30 12
15 155 17.360 146.5 S5 é 1 30 12
16 156 16.911 146.7 Sé6 2 1 30 12
17 157 16.450 146.8 57 o 1 30 12
ie 158 15.960 146.3 Se -2 1 30 12
19 159 15.431 146.5 59 0 3 3012
20 160 14,880 147.1 60 -4 3 30 12

FIELD DATA TABLE

MAMMOTH LAKES» CALIFORNIA
SHOT NUMBER 3 TEAM 4
SHOT POINT S

SHOT TIME: 217¢: 7! 0! 0.421

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 161 14.319 148.2 61 S 1 30 12
2 162 13.681 148.7 62 2 1 30 12
3 163 13.124 149.6 63 2 1 30 12
4 164 12.894 151.7 64 4 1 30 12
S 165 12,219 151.2 65 3 i 30 12
6 167 11.096 150.9 66 4 30 12
7 166 11.685 151.0 67 -5 30 12
8 168 10,613 152.2 é8 1 1 30 12
? 169 10,210 153.6 69 3 3 30 12
10 170 ?.¢764 154.9 70 6 3 30 12
11 171 ?.302 154.8 71 1 3 30 12
12 172 8.872 152.4 72 é 1 30 12
13 173 8.144 154.6 73 0 30 12
14 74 - 30 12
15 175 7.692 15646 75 é 3 30 12
16 177 6.83?2 160.0 76 -3 3 30 12
17 176 7.240 158.1 77 0 3 30 12
18 178 6.364 160.4 78 3 3 30 12
19 179 S5.711 160.9 79 6 3 30 12
20 180 S5.025 165.4 80 S 2 30 12

20

TAPE

C3 GRADE
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FI1ELD DATA TABLE

MAMMOTH LAKES» CALIFORNIA
SHOT NUMBER 3 TEAM S
SHOT POINT S

SHOT TIME: 217¢ 7¢ 0! 0.421

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 181 S5.191 164.4 81 -10 3 30 12

2 182 4.738 166.2 82 -4 3 30 12

3 183 4.243 166.7 83 14 3 3012

4 184 3.726 168.6 84 9 30 12

S 185 3,255 170.1 85 o 3 30 12

6 186 2.751 172.4 86 -4 30 12

7 187 2.299 176.2 87 6 3 30 12

8 188 1.785 179.9 88 10 3 30 12

? 189 1.320 183.4 89 4 30 12

10 190 0.850 189.8 ?0 12 3 30 12
11 191 0.437 210.4 ?1 2 3 30 12
12 192 0.163 209.8 92 3 30 12
13 193 0.580 322.3 9?3 12 3 30 12
14 194 1.161 337.3 ?4 6 3 3012
15 195 1.659 342.7 95 8 3 30 12
16 196 2.140 343.8 ?6 -7 3 30 12
17 197 2.617 345.2 97 3 3 30 12
i8 198 3.141 346.2 98 -2 3 30 12
19 199 3.626 347.0 99 4 3 30 12
20 200 4.121 347.4 100 3 1 30 12

FIELD DATA TABLE

MAMMOTH LAKES» CALIFORNIA
SHOT NUMBER 4 TEAM 1
SHOT POINT 2

SHOT TIME? 217¢ 7:30: 0.422

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 101 0.960 1835.6 1 9 3 30 12
2 102 1.433 179.5 2 -111 2 30 12
3 103 1.913 174.2 3 3 3 30 12
4 104 2:367 169.2 4 2 3 30 12
S 105 2.937 166.5 S 14 3 30 12
6 106 3.394 162.9 é S 3 30 12
7 107 3.886 161.6 7 -3 3 30 12
8 108 4.410 161.7 8 42 3 30 12
14 109 4.607 159.2 9 635 0 30 12
10 110 5.444 160.6 10 10 o 30 12
11 111 6.235 151.1 11 36 1 30 12
12 112 7.002 146.7 12 4 o 30 12
13 113 7.984 142.1 13 S 0 30 12
14 114 8.772 138.7 14 22 1 30 12
15 115 ?.672 135.7 15 2 1 30 12
16 116 10.557 133.2 16 14 3 30 12
17 117 13.225 128.2 17 27 o 30 12
i8 118 16,071 129.7 i8 -3 3 30 12
19 119 18.984 129.4 19 -21 i 30 12
20 120 21.693 127.0 20 5 0 30 12

21

TAPE

C3 GRADE
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FIELD DATA TABLE

MAMMOTH LAKESes CALIFORNIA
SHOT NUMBER 4 TEAM 2
SHOT POINT 2

SHOT TIME: 217! 7:30: 0.422

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 121 26,3506 329.5 21 0 1 30 12
2 122 26,967 329.9 22 é 1 30 12
3 123 27.445 330.2 23 é i 30 12
4 124 28.108 330.8 24 -3 30 12
S 125 28.536 331.1 25 -6 1 30 12
é 126 28.980 J331.4 26 2 30 12
7 127 29.926 332.1 27 -9 1 30 12
8 128 30.848 332.7 28 8 1 30 12
? 129 31.797 332.8 29 S 1 30 12
10 130 33.977 331.8 30 2 30 12
11 131 35.679 331.5 31 4 1 30 12
12 132 37.567 331.8 32 1 1 30 12
13 133 28.346 317.1 33 -4 1 30 12
14 134 28.482 321.4 34 3 2 30 12
15 135 27.844 324.9 35 =16 1 30 12
16 136 28.329 329.0 36 0 i 30 12
17 137 28.586 336.4 37 0 1 30 12
18 138 28.171 346.8 38 2 1 30 12
19 139 28.589 353.2 39 1 1 30 12
20 140 29.865 357.9 40 2 1 30 12

FIELD DATA TABLE

MAMMOTH LAKES» CALIFORNIA
SHOT NUMBER 4 TEAM 3
SHOT POINT 2

SHOT TIME: 217: 7:30: 0.422

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 141 0.716 193.4 41 0 30 12

2 142 0.072 283.6 42 2 3 30 12

3 143 0.727 306.4 43 -9 30 12

4 144 1.184 318.9 44 -5 3 30 12

S 145 1.650 325.5 45 o 3 30 12

6 146 2,139 330.7 46 -27 3 30 12

7 147 2.591 333.5 47 14 3 30 12

8 148 3.096 333.9 48 24 30 12

? 149 3.593 332.6 49 4 1 30 12

10 150 4.085 332.3 S0 -3 1 30 12
11 151 4.585 332.0 S1 12 1 30 12
12 152 S5.114 331.9 52 - 3 30 12
13 153 5.571 331.6 53 2 3 30 12
14 154 6.066 327.6 S4 -7 3 30 12
15 155 6.646 331.1 S5 6 1 30 12
16 156 7.091 330.4 96 3 1 30 12
17 157 7.550 330.0 97 0 1 30 12
18 158 8.047 330.7 S8 -2 1 30 12
19 159 8.571 330.0 59 0 3 30 12
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C3 GRADE

82
82
82
82
82
82
82
82
82
62
62
62
62
62
62
62
62
62
62
62
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FIELD DATA TABLE

MAMMOTH LAKES» CALIFORNIA
SHOT NUMBER 4 TEAM 4
SHOT POINT 2

SHOT TIME! 217 7:130¢! 0.422

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 161 9.674 327.1 61 S 1 30 12
2 162 10.315 326.5 62 2 1 30 12
3 163 10.882 325.5 63 2 1 30 12
4 164 11.163 323.2 64 5 1 30 12
S 165 11.818 324.2 65 3 1 30 12
é 167 12,927 325.1 66 4 30 12
7 166 12.342 324.7 67 -5 30 12
8 148 13.436 324.2 ée 2 1 30 12
14 169 13.874 323.5 69 3 1 30 12
10 170 14,355 322.9 70 é 1 30 12
11 171 14.805 323.3 71 1 3 30 12
12 172 15.167 325.0 72 é 1 30 12
13 173 15.936 324.3 73 0 30 12
14 74 - 30 12
15 175 16,435 323.6 75 6 1 30 12
16 177 17.370 323.0 76 -4 1 30 12
17 176 16.921 323.3 77 o 1 30 12
18 178 17.836 323.3 7’8 3 1 30 12
19 179 18.477 323.7 79 é 1 30 12
20 180 19.264 323.2 80 S 30 12

FIELD DATA TABLE

MAMMOTH LAKESs CALIFORNIA
SHOT NUMBER 4 TEAM S
SHOT POINT 2 '

SHOT TIME: 217: 7:30: 0.422

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 181 19.078 323.3 81 -10 1 30 12
2 182 19.554 323.4 82 -4 1 30 12
3 183 20.028 323.8 83 9 1 30 12
4 184 20.554 324.1 84 14 30 12
S 185 21.019 324.4 85 0 1 30 12
6 186 21.522 324.7 86 -4 30 12
7 187 21.999 324.9 87 6 1 30 12
8 188 22.501 325.3 88 10 1 30 12
14 189 22.931 325.8 89 4 1 30 12
10 190 23.367 326.4 90 12 1 3012
11 191 23.794 326.8 ?1 3 1 30 12
12 192 23.915 327.4 92 9 1 30 12
13 193 24.568 327.6 93 12 1 30 12
14 194 25.137 328.2 ?4 é 1 30 12
15 195 25.597 328.7 ?5 8 1 30 12
16 196 26,055 329.1 96 -7 1 30 12
17 197 26.500 329.5 97 3 1 30 12
18 i9e 26.988 329.9 1 4] -2 1 30 12
19 199 27.440 330.3 ?9 4 30 12
20 200 27.905 330.6 100 3 1 30 12
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TAPE

€3 GRADE

82
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FIELD DATA TABLE

MAMMOTH LAKESs CALIFORNIA
SHOT NUMBER . S TEAM 1
SHOT POINT 4

SHOT TIME: 217¢ 7:45¢ 0.029

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 101 11.921 146.3 1 14 1 30 12

2 102 12,378 147.1 2 -113 2 30 12

3 103 12.873 147.6 3 3 1 30 12

4 104 13.363 147.6 4 2 1 30 12

S 105 13.941 148.0 S 14 1 30 12

é 106 14.436 147.7 é S 1 30 12

7 107 14.934 147.9 7 -3 1 30 12

8 108 15.440 148.4 8 42 1 30 12

9 109 15.674 147.8 9 66 0 30 12

10 110 16,470 148.9 10 10 0 30 12
11 111 17.393 146.0 11 38 1 30 12
12 112 18.189 144.5 12 4 o 30 12
13 113 19.179 142.7 13 S 2 3012
14 114 19.952 141.2 14 22 2 30 12
15 115 20.823 139.7 15 2 2 30 12
16 116 21,670 138.4 16 14 2 30 12
17 117 24,212 135.1 17 27 o 30 12
18 118 27.081 135.2 18 -3 2 30 12
19 119 29.974 134.5 19 -22 2 3012
20 120 32.593 132.5 20 S 0 30 12

FIELD DATA TABLE

MAMMOTH LAKESys CALIFORNIA
SHOT NUMBER S TEAM 2
SHOT POINT 4

SHOT TIME? 217: 7:45¢ 0.029

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 121 15.428 334.0 21 0 1 30 12

2 122 15.902 334.5 22 6 1 30 12

3 123 16.394 335.0 23 é 1 30 12

4 124 17.077 335.8 24 -3 30 12

S 125 17.518 336.2 25 -6 1 30 12

é 126 17.974 - 336.5 26 2 30 12

7 127 18.946 337.3 27 -9 1 30 12

8 128 19.894 338.0 28 8 1 30 12

9 129 20.845 337.9 29 9 1 30 12

10 130 22,971 336.0 30 2 30 12
11 131 24,657 335.3 31 4 1 30 12
12 132 26.555 335.95 32 1 1 30 12
13 133 17.251 313.2 33 -4 1 30 12
14 134 17.295 320.2 34 3 1 30 12
15 135 16.658 326.1 395 -16 1 30 12
16 136 17.231 332.8 36 0 1 30 12
17 137 17.877 344.7 37 o 1 30 12
18 138 18.469 0.9 38 2 1 30 12
19 139 19.708 9.7 39 1 1 30 12

24

TAPE

C3 GRADE
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. FIELD DATA TABLE

MAMMOTH LAKES» CALIFORNIA
SHOT NUMBER S TEAM 3
SHOT POINT 4

SHOT TIME? 217 7:145: 0.029

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 141 11.667 145.9 41 0 30 12

2 142 11.140 143.4 42 2 1 30 12

3 143 10.502 144.3 43 -9 30 12

4 144 10.015 143.7 44 -5 1 30 12

S 145 ?.546 142.8 45 0 1 30 12

é 146 9.079 141.4 46 -28 1 30 12

7 147 8.658 140.1 47 14 1 30 12

8 148 8.174 13%9.1 48 24 30 12

14 149 7.673 138.8 49 4 1 30 12

10 150 7.190 138.0 S0 -4 3 30 12
11 151 6.701 137.2 S1 12 1 30 12
12 152 6.189 135.0 S2 é 1 30 12
13 153 - S5.742 135.0 S3 2 1 30 12
14 154 5.168 138.0 S4 -7 1 30 12
15 155 4,701 132.0 S5 6 1 30 12
16 156 4.255 131.1 S6 3 1 30 12
1?7 157 3.805 129.6 S7 0 b § 30 12
18 158 3.384 125.1 S8 -2 3 30 12
19 159 2,873 122.3 S9 0 3 30 12
20 160 2.306 120.4 60 -4 3 30 12

FIELD DATA TABLE

MAMMOTH LAKESy CALIFORNIA
SHOT NUMBER S TEAM 4
SHOT POINT 4

SHOT TIME? 217: 7:45: 0.029

LOC DIST(KM) AZIM UNIT CHRON CHAN C1 C2

1 161 1.677 120.1 61 S 1 30 12
2 162 1.076 109.7 62 2 3 30 12
3 163 0.550 89.0 63 2 3 30 12
4 164 0.035 123.4 64 S 3 30 12
S 165 0,657 342.4 45 3 3 30 12
é 167 1.777 337.1 66 4 30 12
7 166 1.190 339.4 67 -5 30 12
8 168 2.253 329.5 68 2 1 30 12
9 169 2,680 324.7 &9 3 3 30 12
10 170 3.160 322.0 70 é 3 30 12
11 171 3.610 323.8 71 1 3 30 12
12 172 3.994 330.3 72 é 3 30 12
13 173 4.747 326.8 73 o 30 12
14 74 - 30 12
15 175 S.241 324.6 75 6 3 30 12
16 177 6.175 322.6 76 -4 3 30 12
17 176 S.726 323.7 77 0 3 30 12
18 178 6.641 323.5 78 3 1 30 12
19 179 7.283 324.6 79 é 1 30 12
20 180 8.069 323.3 80 S 30 12

25

TAPE

C3 GRADE

82
82
82
82
82
82
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42
82
82
82
82
82
82
82
82
82
42
42
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MAMMOTH LAKES)

SHOT NUMBER S
SHOT POINT 4

SHOT TIME: 217¢ 7:45: 0,029
LOC DIST(KM) AZIM UNIT CHRON CHAN Ci
1 181 7.883 323.4 81 -11 1 30
2 182 8.359 323.6 82 -4 1 30
3 183 8.834 324.6 83 9 1 30
4 i84 ?.361 325.1 84 10 30
S 185 ?.829 325.8 85 0 30
6 186 10,335 326.4 86 -4 30
7 187 10.814 326.7 87 6 1 30
8 iee 11.322 327.5 ge 10 1 30
9 189 11.760 328.4 89 4 1 30
10 190 12,206 329.3 90 13 1 30
11 191 12,642 330.1 91 3 1 30
12 192 12,778 331.1 92 10 1 30
13 193 13.436 331.3 93 12 b § 30
14 194 14.020 332,2 94 é 1 30
15 195 14,496 333.0 95 8 1 30
16 196 14,963 333.5 96 -7 1 30
17 197 15.421 334.0 97 3 1 30
is 198 15.924 334.6 98 -2 1 30
19 199 16,390 335.1 99 4 1 30
20 200 16.868 335.5 100 3 1 30
FIELD DATA TABLE
MAMMOTH LAKES» CALIFORNIA
SHOT NUMBER 6 TEAM 1
SHOT POINT é
SHOT TIME: 217% 82 02 0.427
LOC DIST(KM) AZINM UNIT CHRON CHAN C1
1 101 30.265 152.1 1 9 1 30
2 102 30,737 152.3 2 -115 2 30
3 103 31.238 152.4 3 3 1 30
4 104 31.728 152.4 4 2 2 30
S 105 32.310 152.4 S 14 2 30
6 106 32.799 152.3 é S 2 30
7 107 33,298 152.3 7 -3 1 30
8 108 33.813 152.4 8 43 1 30
9 109 34.036 152.1 9 67 o 30
10 110 34.849 152.5 10 10 o 30
11 111 35.705 151.0 11 39 2 30
12 112 36,455 150.2 12 4 o 30
13 113 37.376 149.1 13 S 2 30
14 114 38.083 148.2 14 23 2 30
15 115 38.879 147.3 15 2 1 30
16 116 39.649 146.4 16 14 2 30
17 117 41.966 144.0 17 28 0 30
i8 118 44,81<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>