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INTRODUCTION

In June, 1985, the U.S. Geological Survey conducted a seismic-refraction
survey in south-central Alaska as part of the Trans-Alaska Crustal Transect
(TACT) program. TACT is a multi-disciplinary investigation of the deep crust
of Alaska along a corridor parallel to the Trans-Alaska 0il Pipeline from .
Prince William Sound to Prudhoe Bay (see Fig. 1 for location of seismic
refraction and reflection surveys). Data from a 1984 seismic-refraction
survey is open-filed in Daley and others, (1985), and Meador and others
(1986). The 1985 data were éﬁuired in five separate deployments (Figs. 1 and
2).

1 The Lake Louise deployment was located west of Glemnallen on the Glenn
Highway and was designed to provide near-surface velocity control for
the sedimentary rocks of the Copper River basin that overlie the
Peninsular terrane (Fig. 1: see Jones and others 1981 for a
description of Alaskan terranes). These data also supplement the
West Glenn Highway deployment of 1984.

2 The Tok Cutoff deployment was located east of Glennallen on the Tok
Cutoff and abuts the West Glenn Highway deployment to the
" northeast. The data acquired through this deployment sample the deep
structure of the Peninsular and Wrangellia terranes as well as the
nature of thelr mutual contact.

3 The Montague deployment was located west-southwest of Cordova and the
islands of Montague, Hinchinbrook, and Hawkins. This deployment was
oriented parallel to strike and thus soley samples the deep structure
of the Prince William terrane.

4 The Cordova Peak deployment was located in the Chugach Mountains east
of Valdez. This deployment partially overlaps the 1984 South
Richardson deployment and also extends it further to the south. The
data collected investigate the across strike, deep structure of the
Chugach and Prince William terrane and the nature of their boundary,
the Contact Fault.

5 The NIS-Event deployment was located north of Glennallen on the
Richardsom Highway. This experiment was designed soley to record the
June 12, 1985, Nevada Test Site event.

Data Acqgisition

Survey Layout

A total of 27 shots (Table 1, Fig. 1), ranging in size from 245 to 1850
kg of explosive, were detonated in boreholes 0.2 x 45-70 m deep, in lakes 5-33
m deep, or in the ocean (approximately 45 m below the surface). For each
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line, 120 instruments were deployed (Table 1, Fig. 2). The Lake Louise line,
30 km long, had an average instrument spacing of 250 m and 2 shots, shots 1
and 2. The Tok Cutoff line, 170 km long, had an average instrument spacing of
1 km for the southwestern 110 km and 10 km for the remaining 60 km. Shots
3-11 were fired into this line, including two offset shots southwest of the
line, shots 6 and 10, with maximum offsets of 110 km and 50 km, respectively.
For both the Lake Louise and Tok Cutoff lines instruments were deployed along
highways and shots were fired in drill holes. The Montague line, 130 km long,
had an average instrument spacing of 1 km except for a 12 km gap across the
water gap between Hinchinbrook and Montague Islands (Hinchinbrook Entrance).
Instruments were deployed exclusively by helicopter and shots 12~18 were fired
exclusively in water, including one ocean shot. The shots include offset
shots on either end with maximum offsets of 50 km (northeast and southwest
end). The Cordova Peak line, 130 km long, had an average instrument spacing
of 1 km. The north 60 km of the line was a reoccupation of the south part of
the 1984 South Richardson Highway deployment. Most of the line was deployed
by helicopter. The northern 4 shots (shots 19,20,23,24) were fired in drill
holes and the rest in lakes or in the ocean (shots 21,22,25,26,27). Shots
included 2 offset shots on the north end of the line (maximum offset (maximum
offsets 45 km and 85 km) and one offset on the south end of the line (maximum
offset 50 km). The NTS Event line, 45 km long, involved reoccupation of 28
sites spaced 2 km apart on the 1984 North Richardson Highway line. Three
instruments with staggered recording intervals were placed at -each site to
maximize the chances of recording the NIS event.

Instrumentation and Data Reduction

Seismic Recorders

The seismic recorders (Healy and others, 1982) are portable, weigh
approximately 18 kg, are powered by two 6-volt rechargeable batteries and
contain 30-minute cassette tapes to record data. Packaged with each seismic
recorder is a single vertical-component 2-Hz geophone, that is removed,
oriented, and buried when the seismograph is deployed. Each recorder also
includes a chronometer, three independent amplifiers with pre-set attenuation
settings, a calibrator, a tape deck, and a tape-speed-compensation tone
generator (Fig. 22). Ten minutes prior to the expected seismic energy arrival
time, a pre-programmed microprocessor in the seismic recorder performs a
geophone release test, an amplification check, and a calibration sequence
consisting of a sine wave with a frequencey of 10 Hz and an amplitude of 1,
10, 100, and 1000 millivolt. The response curve for the system peaks at about
20-hz (Figure 23). '

Field Operations

Preparing the instruments includes syncronizing the clocks, preprogramming
their microprocessors with up to 10 distinct recording times, and establishing
accurate site locations. For this experiment, recorder locations were
surveyed prior to deployment of seismic recorders. After the shots were
fired, the seismic recorders were retrieved and, chronometer drifts were
recorded.



Data Reduction

Data reduction was carried out in a field office in Cordova, Alaska.
Subsequent data cleanup was performed in the office in Menlo Park,
California., Data reduction involved eitering shot times and locations and
recorder locations and then digitizing the data for each shot on each recorder
tape. 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
generally accurate to + 2 milliseconds. Shotpoints and recorder locations and
elevations were determined with an estimated accuracy of + 25 meters using
color infrared aerial photos and 1:63,360 orthophoto and topographic
quadrangle maps. The seismic signals from the cassette tapes were digitized
for a total of 20 seconds at a rate of 200 samples/second (except for shot 28,
the NTS event, where a total of 200 seconds at a rate of 20 samples/second
were digitized; Appendix A). Digitization began at time = shot time - 2.0
sec. + distance/6.0 km/s + clock calculated drift. For offset shots,
digitization began at time = ghot time - (4.0 or 6.0 sec. depending on amount
of offset) + distance/6.0 km/s + clock calculated drift. The record sections
(Figs. 3 though 21) are plotted with maximum trace amplitudes normalized to a
common value and a reducing velocity of 6.0 km/s. o

ARCHIVE TAPE

These data are available on SEGY-format tapes recorded at 1600 BPI
(Appendix A) from the following:

National Geophysical Data Center
NOAA/EGC1
325 Broadway
Boulder, CO 80303
. Telephone: (303) 497-6123
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Band Pass Filtered .5-5 Hz for Display Purposes
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Figure‘21: Record Section From-NTS Event on 6-12-85
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Table 1:

shot.

Shot

o
20 W oo N oY N Ry

=
g W Y

15
le
17
18
19
20
21
22
23
24

”
29

26
27
28

Master Shot List.

Shat
Number Point

Includes the shot number, shotpoint number, date
(calendar and Julian), and shot time (GMT), latitude (degrees, minutes),
longitude (degrees, minutes), charge size (1lbs), and notes pertaining to each

Lake Louise Deployment
Tok Cutoff Deployment
Montague Deployment
Cordova Peak Deployment
NTS Event Deployment

Date

Shot Time

(Day,Hour Min,Sec)

Shots 1-2
Shots
Shots
Shots

Shot 28

Latitude
(deq)

3-11
12-18
19-27

Longi tude
(deg)

Size
(lbs)

JUN
JIN
JIN
JIN

7, 1985
7, 1985
3, 1985
9, 1955
JIN 9, 1985
JN 9, 1985
JUN 10, 1985
JIN 10, 1985
JIN 10, 1985
JIN 10, 1985
JIN 10, 1985
JN 19, 1985
JIN 18, 1985
JUN 19, 1985
JUN 19, 1985
JUN 19, 1985
JIN 19, 1985
JIN 19, 1985
JUN 23, 1985
JUN 23, 1985
JIN 23, 1985
JIN 23, 1985
JIN 24, 1985
JIN 24, 1985
JIN 24, 1985
JUN 24, 1965
JIN 25, 1985
JIN 12, 1985

159:00:30:00.012
159:00:32:00.014
161:07:00:00.009
161:07:02:00.010
161:07:04:00.012

161:07:06:00,008

161:09:00:00.013
161:09:02:00.013
161:09:04:00.012
161:09:06:00.008
161:11:00:00.010
170:06:30:00.012
170:06:32:00.008

- 170:06:34:00.008

170:10:30:00.010
170:10:32:00.008
170:10:34:00.009
170:12:32:00.018
175:06:30:00.010
175:06:32:00.011
175:06:34:00.009
175:06:36:00.016
175:10:30:00.009
175:10:32:00.014
175:10:36:00.01¢
176:06:30:00.002
176:16:00:00,335
163:15:15:00.082

32
36
30
00
15

62 5.3289
63 9.9417
62 28.1750
62 51,1835
62 42.85¢62
61 50.8321
62 24.1877
62 43.4419
62 36.2620
62 35.6780
62 16.7620
61 9.1948
60 28.5017
60 17.9204
6! 1.,8231
60 40,1560
59 56.4065
99 40.7000
62 16,7620
61 31.3367
61 9.1948
60 48,3828
61 56.3300
61 15.3008
60 31.7793
61 1.8201
6t 1.1700
37 14.8M13

26

146 19.1514
145 24,9933
144 50,2767
143 41,8984
144 19,3936
147 20,9492
145 2,3975
143 56,7529
144 37.7842
146 15.6182
145 26.1504
145 35,9717
145 13,8154
146 55.8896
145 15,6821
145 47,2627
147 42,4258
148 23.9400
145 26,1504
145 13,6217
145 35,9717
145 16.0215
145 16.7483
145 17.1100
145 21.7637
145 15,6821
145 34,6700
116 29,3433

340
1800
2040
3000
2040
4000
1020
2000

1020

3000
3000
3600
2000
2040
4400
2940
2940

340

3060

3000
3600
2040
4080
2040
3000
2040
1020

(APPROX., SIZE)
(APPROX. SIZE)

(APPROX. SIZE)

(APPROX. SIZE)

(APPROX. SIZE)

(APPROX. SIZE)

(APPROX. SIZE)

NTS EVENT



CALIBRATION DIGITAL  CONTROL

SIGNAL N
SEISMOMETER SPLITTER
TCG MEMORY
AMPLIFIER
v v v F g
c c cl Is °
of 1° L LX) br ..

SUMMING AMPLIFIER

TAPE DECK je

COMP = COMPENSATION

FSK = FREQUENCY SHIFT KEYING

TCG =TIME CODE GENERATOR

VCO =VOLTAGE-CONTROLLED OSCILLATOR

Figure 22: Schematic diagram fo seismic recorder.
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DISPLACEMENT RESPONSE (DB)
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Figure 23: System response curve for cassette recording
unit with 2-Hz seismometer.
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Appendix A

Field Data Tables. These include information related to the seismic
recorders. Each set of 20 recorders is given a team number under which data
is stored and referenced. Each table contains shot number, shotpoint numbers,
team number, and shot time given in julian day, hour, minute, and second.
Column headings for the table are explained below: ‘

Loc - location number of the seismic recorder
(see Table 2).
Dist (km) - distance in kilometers from the shotpoint to the recorder.
Azim - azimuth from the shotpoint to the recorder.
(in degrees clockwise from north),
Unit - I,D. number of the recording unit.
Chron - chronometer correction for the recorder at shot time
' (interpolated from the total clock drift).
c1, €2, C3 - amplifier attenuation setting (db) for each of three

data-recording channels. The gain of each channel is
determined by subtracting the given attentuation from a
total gain of 102 db.

Tape Grade Scale

Scale is a listing of all tape grade numbers used on the Field Data Tables.
Each number corresponds to the performance of each recording unit.

0 Good, tape ran

1 Tape did not run

3 Skipped record time

4 No seismic signal

6 Bad time code

7 Noise - continuous calibration or periodic offsets
8 Noise - sinusoidal

9 “Noise - Spike

12 Noise - Random

16 Incomplete record - recorder stopped

17 Noisy time code

20 Not deployed

21 Bad geophone

29 Wrong programmed instrument turn on time
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Appendix B

Archive Tape Data Format

Archive data tapes are written in SEGY standard format (Barry and others,
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:

REEL IDENTIFICATION HEADER BYTES:

3217 -3218 sampling interval (microsecs).

3221 -3222 number of samples per trace.

3225 -3226 data sample format code.

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

TRACE IDENTIFICATION HEADER BYTES:
1 - &4 trace sequence number within reel.
5 -~ 8 trace sequence number within reel.
9 - 12 station location number.
29 -= 30 trace ID code (1 = seismic data).
c13 37 40 shotpoint-receiver distance (M).
41 - 44 station elevation (M).
Cl5 45 - 48 shotpoint elevation (M).
Cl6 49 - 52 sgource depth (M).
Cl7 69 - 70 scalar to be applied to all elevations.
€18 71 - 72 scalar to be applies to all coordinates.
Cl9 73 - 76 shotpoint coordinate - X.
c20 77 - 80 shotpoint coordinate - Y.
C21 81 - 84 receiver coordinate - X.
C22 85 - 88 receiver coordinate - Y.
C23 89 - 90 coordinate units (1 = meters; 2 = seconds of arc).
C24 115 - 116 number of samples in this trace.
C25 117 - 118 sample interval in microseconds for this trace.
C26 121 - 122 instrument attenuation in db.
C27 157 - 158 shot time - year.
C28 159 - 160 shot time - day of year.
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.
€32 167 - 168 time basis code (2 = GMI).
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).
€37 193 - 194 shot sequence number (shot number).
C38 195 - 196 shot size (kg).
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€39 197 - 200 shot point - station azimuth (second of arc).
C40 201 - 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 contain a value of 1. The trace
amplitudes have not been adjusted 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 system (bytes 3255-3256 of the binary reel header) is set to
1, meters. .

Shot point 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 1s no weighting of amplitudes with distance for archive tapes, the
distance weighting exponent (bytes 191-192) is not used.

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