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INTRODUCTION 

In June and July of 1984, the U.S.G.S. conducted a seismic refraction 
experiment in south-central Alaska In order to develop velocity-depth models 
along cranaects (1) in the Chugach Mountains , (2) on the Glenn Highway west 
of Glenallen, and (3) along the Richardson Highway from Valdez to the Denali 
Fault. The experiment was part of ongoing investigations designed to 
characterize deep crustal atructure along a transect extending from Valdez in 
the south to Prudhoe Bay in the north. 

The 1984 experiment was broken into four deployments, or,lines, each 
roughly 140 km long. The locations of the four lines with respect to regional 
geologic features are shown in Figure 1, annotated locations of shotpoints and 
receivers are displayed in Plate 1. The two east-west deployments run roughly 
parallel to the major geologic structures of south-central Alaska. The 
northernmost of these two profiles begins at Shot Point 7 (see Plate 1) just 
northeast of Glennallen and extends approximately 160 km to the west along the 
Glenn Highway. The southern eaat-west profile extends 136 km along the trend 
of the Chugach Mts. from a point 13 km weat of Valdez to Lake Breamer in the 
east. The two north-south linea run end to end along the Etichardeon Highway 
from Valdez in the south to the Denali Fault in the north. Each of the two 
east-st lines is contafned within one tectonostratigraphic terrane, (Jones 
and others, 1981), whereas the north-south lines cross terrane boundaries 
Fig. 1 This report includes data from the two east-west deployments; data 
from the north-south deployments will be published in later Open-File reports. 

DESCRIPTION OF THE SURVEY 

Fbr each deployment, 120 portable seismic recorders were placed at 
prc-surveyed locations along the line. Recorder locations were plotted in the 
field on topographic mapa, orthophotoe, and/or color infrared photos, all at a 
scale of 1:63360. Locatlone were determined by topography, landforms, 
man-de features, and road mileage and are accurate to 25 meters. For 
convenience in the field, the 120 recorders were divided into 6 teams. 
Usually, one technician was resporrelble for the data collection and data 
processing fox his/her team of 20 recorders. Station and shotpoint locations 
for the entire experiment are shown on Plate 1; shotpoints that were fired 
for the Chugach or West Glenn lines are represented by solid atars and are 
labeled with the deployment name. 

All shots fired on the West Glenn line were drill-hole shots. Shot holes 
were drilled 9 in. (23 ch) in diameter and 160 ft. (50 m) deep and were loaded 
with 2000-3000 lbs. (900-1360 kg) of ammonium nitrate explosives. For offset 
shots requiring larger charges, two holes were drilled and the total poundage 
of exploaives was split between the two holes. This was the case for 
shotpoint 16, the 4000 lb. (1815 kg) offset shot on the West Glenn line. 

The five shots fired on the Chugach line were all lake shots. For each 
shot, the explosives were roped together in bundles of 600 lbs. (272 kg) and 
lowered to the bottom of the lake by helicopter, Each bundle of explosives 
included a boostex and a primer cord. The primer cords were tied together and 
were ignited by an electric blaating cap at shot time. The land shots were 
detonated in a similar fashion with 4 boosters and 2 primer cords for each 
2000 lb. (900 kg) hole. A complete list of shot times, locations and sizes is 
given In Table 1. The Chugach deployment includes shots numbered 9-13 and the 
West Glenn deployment includes shots 23-29. 
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Figure 1. Uap showing geologic features, shotpoint locations and seismic 
recorder locations for the 1984 U.S.G.S. seismic refraction experiment. 



Table 1 : Master Shot List 

DKDAT W S T E R  SHOT L I S T  

CILASKA - SUMMER 1984 

SHOT SHOT SIZE 
NUIBER DATE P O I M  LATITUDE LONGITUDE SHOT TIME (L8S) 

1 JUJ24 ,1984  
2 JUJ 24, 1984 
3 J W 2 4 , 1 9 8 4  
4 JUN24,1984 
5 JIM 24, 1984 
6 J W 2 4 , 1 9 8 4  
7 JUJ 24, 1904 
8 JIM '25, 1984 
9 JUL 2, 1984 

10 JUL 2 ,  1984 
11 JUL 2, 1984 
12 JUL 2 ,  1984 
13 JUL 2, 1984 
14 JUL 8, 1984 
15 JUL 8 ,  1984 
16 JUL 8,  1984 
17 JUC 8,  1984 
18 JUL 8 ,  1984 
19 JUL 8, 1984 
20 3UL 8, 1984 
21 JUL 8,  1984 
22 JUL 8, 1984 
23 JUL 12, 1984 
24 JUL 12, 1984 
25 JUL 12, 1984 
26 JUL 12, 1984 
27 JUL 12, 1984 
28 JUL 12, 1984 
29 JUL 14, 1984 

145 16.7487 
145 13.6217 
145 42.1500 
145 24.9930 
145 9.2683 
145 17.1100 
145 IS ,6821 
145 13.5833 
146 35.9367 
146 10.2209 
145 15.6821 
144 10.2347 
142 31 .US01 
145 42.1500 
145 29.8132 
145 27.4631 
145 24 - 9 9 3 0  
145 32.1771 
145 28.4207 
145 28.0662 
145 15.6821 
145 16.7487 
147 20.6873 
147 6.4400 
146 13.2361 
145 24.9930 
143 41.6SG1 
144 SO. 2771 
147 20.6873 

SHOUP BAY 
WLDEZ 
HOODWORTH 
LAKE BREMNER 
ROSS GREEN 

WEAK 
EQ COLUMBIA BAY MCIG-D = 2.5 

2 HOLES 



Two ehots were fired at Shotpoint 13 because the first shot, shot 23, did 
not detonate completely. By coincidence, a 2.5 MD (duration magnitude) 
earthquake with an epicenter near Columbia Bay occurred at approximately the 
same time as shot 23. Our seismometers recorded the earthquake energy, as 
there was almoet no detectable energy from our shot. The earthquake 18 listed 
as shot 24 on the shot list but seismic data from the earthquake eource are 
not presented in this report. Shot 29, the shot reflred at shotpoint 13, was 
also weak. 

SEISMIC RECORDERS AND SHOOTING SYSTEMS 

The seismlc recorders used in the 1984 Alaska refraction experiment are 
described in a paper by Healy and others (1982). Each recorder consists of a 
2 Hz vertical%olaponent geophone, a set of three parallel amplifiers, a 
cassette recorder, and a clock with a memory board, all of which are shown 
echematically in Figure 2. Signals received by the geophone pass through a 
signal splitter and the amplifiers and are recorded as multiplexed FM signals 
an analog cassette tape dong with an internally-generated time code, a 
radio-received time code and a fixed reference frequency. The recording 
syetem is designed for rarinum displacement response in the frequency range of 
4-40 Ha, with peak response at approximately 25 Hz. Figure 3 shows the 
displacement-response curve for a recording system with a 2 Hz seismometer. 

Prior to the time of the ehots, field technicians enter up to 10 
recording times into the clock memory and set the gain settings for the three 
amplifiers. The batterp-operated recordere turn on automatically at the 
pre-set times. Before each deployment, the fleld technicians synchronize each 
recorder clock with a master reference clock. After the deployment, the 
recorder clock is compared ~ 5 t h  the master clock and the drift is recorded so 
that shot-time clock corrections may be interpolated. The laster clock I s  
synchronized with a Rubidium Standard reference clock at Western Regional 
Headquarters in Nenlo Park, California which drifts approximately 1 
millisecond per week. 

Each shooting system consists of a Paaster reference clock, a chart 
recorder, a blasting unit, and a WWVB receiver. Prior to each shot, the 
shooting system is wlred to an electric blasting cap which is wired to the 
explosives. The clock automatically triggers detonation by sending an 
electrical impulse to the blasting cap at the pre-set shot time. The chart 
recorder 2s turned on manually at shot time. It records a WWVB signal, an 
internally generated time code, and the cap break. Shot times (Table 1) are 
determined from the pap&r copy of the time code, assuming that the electrical 
impulse to the cap is simultaneous with detonation. 

DATA REDUCTION 

During the experiment, fleld technicians record station locations and 
elevations, amplifier gain settings, clock drifts, and notes about instrument 
performance. These data are entered into a microcomputer and stored on+floppy 
disks. Station and shotpoint locations are listed by location number in 
Appendix A. Data pertaining to the seismic recorders are listed by team and 
shot in Appendix B. 

The analog eeismic data are converted to digital data on a microcomputer 
system. Twenty seconds of seismic data are digitized per shot for each 
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Figure 2. Schematic diagram of a s e i d c  recorder. 
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recorder at a sampling rate of 200 points per second. Digitization begins at 
time, (t), equal to (dl6)-2, where d is the shot-to-recorder distance in km 
and "6" is the reducing velocity in km/s. An amplifier calibration test and a 
seismometer response test are recorded and digitized for each instrument 
turn-on time. The digitized seismic data are stored on floppy dieke and 
checked for errors in timing, station location and signal amplification. A 
final copy of the corrected data is stored on 9-track digital tape. 

RECORD SECTIONS 

Plates 2-12 are record sections of shots 9-13 (Chugach deployment) and 
shots 25-29 (West Glenn deployment). Each record section shows seismic data 
for one shot from all properly functioning seismometers on the line. Data 
traces are plotted as a function of distance (x-axis) and time (y-axis). The 
time plotted for each trace is reduced by a velocity of 6 km/s according to 
the formula 

where Tr Reduced time, Ta = actual time, and d - distance from shot to 
recorder. A negative distance indicates that a station is west of the 
shotpoint. 

For each shot, a normalized and a true amplitude record sectiw are 
presented. Traces on the normalized record section are scaled such that the 
maximum amplitude for each trace is 0.25 Inch. Each trace amplitude on the 
true amplitude record sections is proportional to actual velocity of ground 
motion as detected by the eelenmeter. 

Trace amplitudes, A(t1, for the true amplitude plots are computed from 
observed m~litudes , & ( t ) , by the formula : 

*ere fa, fd, and fs are multiplicative factors for inetxument am lifier 
gain, distance from the ehotpoint and shot efficiency, respective I' y. The 
distance and amplifier gain multiplicative factors are determined from seismic 
recorder data by the formulas 

fa = 10 (AS/20) and 
f d ' (shot-recorder dim tance)2. 

Where "AS" is the attenuation setting in decibels (db). Both db settings and 
shot-recorder distances are listed in the team data tables, Appendix B. 

The shot ef ficienc~ factors f s, i e  an arbitrary scalar multiplier 
chosen to display the data such that the seismic impulses are clearly visible 
wlth as few tracb as possible overlapping one another. The shot efficiency 
factor is inversely proportional to the shot atrength. 

For the most useful comparison among true amplitude record sections of 
shots from the same deployment, we.used the same base shot efficiency factor 
for all shots in the same deployment whenever possible. We compensated for 
differences in shot size uaing the following relationships, taken from O'Brien 
(1967) : 



shot strength - (size lbs. 1213 and shot strength = (size lbs. 1113 
for lake shots for land shots 

Shot 29 was so weak that when true amplitude record sections were plotted 
with an adjusted shot efficiency factor as described above, there was no 
visible seismic energy. Therefore, we used a larger shot efficiency factor 
for shot 29, so that the seiemic signals could be seen on the record section. 
In contrast, the energy from Shot 13 carried well, so that many data traces 
overlapped and interfered with neighboring traces on the true amplitude record 
section plotted with the adjusted base efficiency factor. For completeness, 
we have included two true amplitude record sections of shot 13, one plotted 
with the same baas efficiency factor as for the other Chugach line shots, and 
a second plotted with a smaller shot efficiency factor so that individual data 
traces are easily discernable. Shot efficiency factors for all shots are 
listed in Table 2. 

Before plotting the final record sections, each section was checked for 
problematical traces that either Interfered with other data traces or were so 
noisy themselves that no aelsmlc signals could be detected on them. In most 
cases, noisy traces were a result of site conditiorm (proximity to a noise 
source, such as the Alaska pipeline or a river) or due to poor geophone 
coupling or instrument malfunctioning. In some cases, filtering out high 
frequency noise with a bandpass filter improved the quality of such traces. 
Traces that were filtered are noted wlth asterisks on plates 2-12. 
Problematical traces that could not be improved were deleted. If a trace is 
missing on a record section, the reason is noted in the tape grade section of 
the team data tables (Appendix B). 



TABLE 2: SHOT EFFICIENCY FACTORS 

SHOT SIZE EFFICIENCY 
(LBS FACTOR 

Chugach Deployment 

West Glenn Deployment 

ueed for Plate 7 
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APPENDIX A 

STATION AND SHOT POINT LOCATIONS 

Appendix A is  a computer printout of shot point and etation locations 
l i s ted by location number. Locations 1-21 are shot point locatlws.  
Locations 302-445 and 701-828 are station locations. Both shot point and 
station locations are shown on plate 1. 



2800 
3220 
2600 
2550 
2200 
1960 
3.350 
1000 
2000 
1750 
1830 
1150 
3200 
2420 
1750 
2250 
3 M  
boo 
450 

u 4 3  
2207 







TEAM DATA SHEETS 

Appendix B is a printout of a l l  data pertaining t o  the seienic  recorders 
as stored on floppy disks. The data are organized by team and rhot number and 
are  l i s ted  i n  shot order. Because a team refers t o  a group of 20 instruments 
deployed by the same technician i n  the f i e l d ,  the location numbers are not 
necessarily i n  order. The abbreviation6 used i n  the column headings are 
explained below. 

J 

LOC Incation number, same as ehown on Plate 1. 

DIST(KM) Distance in  kilometers from the shot point t o  the recorder 
l o c a t i w .  

AZIM Azimuth from the shot point t o  the recorder location. 

UNIT Recorder 1,D. number. 

CHRON Clock d r i f t  correction ( in  milliseconde) a t  shot time. 

CEiAN Channel an uMch the data trace was digi t ized.  

C1, C2, C 3  Gain attenuation settings ( in  dB) for channel 1, channel 2, 
and channel 3. 

TAPE Coded notes about data qua l i ty  and instrument performance. 
GRADE A fu l l  explanation of t a p  grades folluwa. 



EXPLANATION OF TAPE U E  CODES 

0 Good tape: recorder functioning properly. 

1 Tape recorder did not run. 

2 Seismic data t o t a l l y  obscured by noise; t race deleted. 

3 Skipped record time fo r  one o r  more ahote. j 

4 Tape wound t o  end; no seismic s ignal ,  no calibrations.  

5 Unreadable tlme code. 

6 fnetrument noiee on tape. 

7 S i t e n o i s e o n t a p e .  

8 Random noise an tape. 

Periodic t i ck  marks on record. 

No seismic s i s a l  on tape; e i t he r  continuous instrument noise or  no 
deviation at  all. 

Recorder clock jumped o r  mtopped. Timing er ror  could not: be corrected. 

Instrument in f o r  repair  - not  deployed. 

No seismic eignal / very low record level; geophone was diuconnected or  
shorted or the recorder had a "hung jug", meaning that the seismometer 
mass could not  move. 

Bad geophone t ea t .  

Tape ran a t  the correct  tlme but recorded a d i f fe ren t  day on the time 
code. Trace was recovered by changing the shot day on the data disk f o r  
the d i g i t i t a t i o n  of the trace. 

Timing er ror ;  t r ace  sh i f ted  t o  match the time on the time code records. 

Segments of the t race w e r e  zeroed t o  m o v e  high amplitude noise. 

*ace was f i l t e r e d  using a &-pole Butterworth f i l t e r .  The f i l t e r e d  
frequency ranges are noted on the record sections,  pla tes  2-12. 

Timing er ror  light on during dlgi t lzat ion.  

Txace was deleted fo r  true amplitude prof i les  because the u i g n a l  was 
overamplified such tha t  it interfered w i t h  neighboring traces. 

Trace amplitude is anomalously Mgh or  low on tnle amplitude prof i les ,  
but standard checks of cal ibrat ions ,  t race  amplitude multiplier ,  and 
jug t e s t  show no errors.  



DKDAT FIELD DATA TABLE 
OKDAT FIELD DElTA TABLE 

ALASKA - S W E R  1984  
SHOT NLMBER 9 SHOT P O I M  17 TEMI  1 
SHOT TIME: 1 8 4 t 1 0 1  0 1  0 . 0 1 2  

LOC DIST(KM) FUIM W I T  CHRON CHFW C1 C 2  C3 

OKOClT F !€LO M T A  TABLE 

ALASKA - S W E R  1 9 8 4  
SHOT NLMBER 9 SHOT P O I M  1 7  TE#4  2 
SHOT TIME: 1 6 4 t 1 0 1  0 t  0.012 

LOC DIST(KH) AZIM N I T  CHRON CHAN C1 C2 C3 

TAPE 
ORADE 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 

0/23 
0 
0 
0 
0 
0 
0 

TAPE 
OWDE 

ALASKA - S M E R  1904 
SHOT NWBER 9 SHOT POINT 1 7  T E W  3 
SHOT TIME: 1 8 4 r 1 0 :  0 1  0 . 0 1 2  

LOC DIST(KM) AZIM UNIT C H R W  CWW C1 C2 C 3  

DKOCIT F IELD W T A  TABLE 

AWSKA - S W E R  1 9 0 4  
SHOT NWBER 9 S H O ~  Pmwr 17 TEW 4 
SHOT TIME: 1 8 4 r 1 0 t  0: 0 . 0 1 2  

LOC DIST(KM) IUIM UNIT CHRaJ CHAN C1 C 2  C3  

TAPE 
GRADE 

TAPE 
ORADE 



DKDAT FIELD DATA TABLE DKMT FIELD DATFI TABLE 

CILCISKA - S M E R  1964 
S H M N W B E R  9 SHOTPOINT 17 T E M 5  
SHOT TlMEt 184110f 0s 0.012 

LOC DIST(KM> PlZIM W I T  CHRON C W  C1 C2 C3 

DKDAT Fl  ELD DATA TABLE 

ALASKA - S W E R  1984 
SHOT NUIBER 9 SHOT POINT 17 TE#l 6 
SHOT TIME8 184110: 0 1  0 .012  

LOC DIST(KH) AZIM W I T  CHRON CWW C1 C2 C3 

101 
102 
103 
104  
105 
106 
107 
108 
109 
110 
Ill 
112 
11 3 
114 
11 5 
116 
1 1  7 
118 
1 1  9 
120 

TAPE 
GRADE 

ALAS- - S M R  1984 
SHOT N M E R  10 SHOT POINT 18 TECYl 1 
SHOT TIME: 1841101 1 rS9.812 

LOC DIST(w) a 2 I M  UNIT CHRON C W  Cl C2 C3 

DKDAT F I E L D  DClTCl TABLE 

ALASKA - S W E R  1984 
SHOT NLMBER 10 SHOT POINT 18 TEClM 2 
SHOT TIME1 184r10z 1159.812 

TAPE 
GRADE 

TAPE 
GRADE 



D K M  FIELD DATA TABLE DKMT F l  ELD M T P I  TABLE 

ALASKA - S W E R  1984 
SHQTNWBER 1 0  SHM POINT 18 T E W 5  
SHOT TIME: 184110: 1:59.812 

ALASKA - S M E R  1984 
SHOT NtMBER 1 0  SHOT POINT 1 8  T E M  3 
SHOT TIME: 1 8 4 r 1 0 t  1159.812 

TAPE 
GRADE 

TAPE 
GMDE LOC DIST(KM) KZIM W I T  CHRON C W  C1 C2 C 3  LOC DIST(KM) A Z I M  W I T  CHRON C W  C1 C2 C3 

DKDFIT FIELD WTA TUBLE DKDClT FIELD DATA TABLE 

AWSKA - S W E R  1984  
SHOT NWBER 10 SHOT POINT 1 8  T M  6 
SHOT TIMES 184: lOt  l t S 9 . 8 1 2  

ALASKA - S-R 1964 
SHOT M B E R  10 SWOT POINT 1 8  TEM4 4 
SHOT TIME1 184110: 1159.812 

TAPE 
GRADE DISTIKM) AZIM UNIT LOC DISTCW) AZIM W I T  C w a J  C W  C l  C 2  C 3  



D K W  FIELD DPlTFl TABLE 
DKDFlT FIELD DATA TfiBLE 

ALASKA - S W E R  1984 
SHOT NlMBER 11  SHOT POINT 19 TEAM 1 
SHOT TIME? 184f10:  4 1  0 .011  

LOC DIST(Kfl) AZIM W I T  CHRON CFYlN C1 C 2  C3 

DKMT FIELD VAT4 TABLE 

ALASKA - S M E R  1984 
SHOT N W E R  1 1  SHOT POINT 19 TEPM 2 
SHOT TIME: 184sfOr 4 1  0 . 0 1 1  

L O C  DlST(KM) AZIM UNIT CHRON C W  C1 C2 C3 

TAPE 
ORADE 

TClPE 
ORADE 

0 
0 
0 
0 
0 
0 
n 
0 
0 
0 

0/17/23 
0 
0 
0 
0 
0 
0 
0 
0 
0 

ALASKA - S W E R  1984 
SHOT NLMPER I 1  SHOT POINT 1 9  TEAM 3 
SHOT TIME: 1 8 4 1 1 0 t  4 r  0 .011 

LOC DIST(KM) FUIH UVlT CHRON C H W  C1 C2 C3 

DKDAT F 1 ELD M T A  TLIBLE 

hLASKF4 - S W E R  1984 
SHOT NLMBER 11 SHOT P O l M  1 9  TECW 4 
SHOT TIME8 1 0 4 ~ 1 0 1  48 0 .011  

LOC DISTIKM) 4 Z t M  W I T  CHRON CHPN Cl C2 C3 

TAPE 
GRADE 

TAPE 
GRADE 



DKMT FIELD DATA TABLE DKDElT FIELD M T A  TABLE 

ALASKfi - S W E R  1984 
SHOT NLMBER 11 SHOT P O I M  1 9  T E M  5 
SHOT TIME: 1841101 4 1  0.011 

LOG DISTCKM) CIZIM W I T  CHRON C H W  C1 C 2  C3 

DKPAT FlELO DATb TABLE 

&LASKA - S W E R  1984 
SHOT N W E R  11  SHOT POINT 1 9  T E M  6 
SHOT TIME: 1 8 4 1 1 0 1  4 1  0 . 0 1 1  

LOC DISTCKM) CSZIH W I T  CHRON CHFlN Cl C2 C3 

TAPE 
QRADE 

TAPE 
PMDE 

hL&SKFI - S M E R  1984 
SHOTNUleER 1 2  SHOTPOINT 20 T E M 1  
SHOT TIME1 184:lO: 68 0.009 

LOC DISTCKM) CIZtM W I T  CHRON C W  C1 C 2  C3 

DKDAT FIELD M T A  TABLE 

ALCISUA - M R  1984 
SHOT NLMBER 12 SHOT P O l M  20 T W  2 
SHOT TIMEr 1 8 4 t 1 0 1  6:  0 .009  

LOC DIST (W) CIZIM W I T  CHRON C W  C! C2  C3 

TbPE 
GRADE 

TAPE 



D K M T  FIELD DATA TABLE DKDAT FIELD DATA TABLE 

ALASM - S W E R  1984 
SHOT NtHBER 12 S U M  POINT 20 TECYI 3 
SHOT TlMEr 1 8 4 r i O 1  6 :  0.009 

LOC DIST(KM) &TIM W I T  CHRm C W  Ci C 2  C3 

67.861 
66.540 
65.203 
64.483 
63.789 
62.898 
61.812 
60.601 
59.374 
58.338 
57 .S25 
56.451 
55.408 
54.631 
53.461 
52.139 
51.234 
SO. 357 
49.194 
48.229 

DKDLlT FIELD OATA TABLE 

CILASKA - S M E R  1984 
SHOT NWBER 12 SHOT POIM 20 TEPJ.1 4 
SWOT TIME: 1848101 6 1  0.009 

TAPE 
ORADE 

TAPE 
OMDE 

ALASKA - S M E R  1984 
S H M  NUIBER 1 2  S H M  P O I M  20 TEAM 5 
SHOT TIME1 1841101 6: 0 .009 

LOC DISTCKM) AZIM WIT CHRON CtW4 C l  C2 C 3  

DKDFlf FIELD D M &  TFIBLE 

AIASKA - S W E R  1984 
SHOT NUIBER 1 2  SHOT P O I N T  20 T W I  6 
SHOT TIME8 104110: 61 0 . 0 0 9  

TAPE 
ORADE 

TAPE 
BRAD€ 





DKDAT FIELD DATA TABLE 

ALPISKA - S W E R  1984 
SHOT NWBER 13  SHOT POINT 21 T E M  5 
SHOT TIME: 184r10r 8 1  0.008 

TAPE - 
LOC DISTCKM) AZlM W I T  CHRON C W  C 1  C2 C3 GRFIDE 

O K M T  FIELD DCITA TABLE 

ALFISKA - S W E R  1984  
SHOT NWBER f 3 SHOT POINT 21 TEAM 6 
SHOT TIME: 1841101 8t 0.008 

TAPE 
LOC OISTCKM) AZIM UNIT CHRW C W  Cl C2 C3 QRADE 

DKDFYT FIELD DATA TABLE 

A M S M  - SUWER 1984 
SHOT PIU4BER 23 SHOT POINT 14 T E M  1 
SHOT TIMEI 193r 9t 2 :  0.011 

DKbAT FIELD WITh TABLE 

ALCISKA - 8 W R  1984 
SHOT NUlBER 25 SHOT POINT 14 TEAn 2 
SHOT TIME: 195: 91 21 0.011 

LOC DIST(KM) M I M  WIT CHRON C W  C l  C2 C 3  
TAPE 

W O E  



D K M T  FIELD DPrfA TABLE DKMT FIELD DClTCI TABLE 

SHOT NUMBER 25 SHOT POINT 14 T W  3 
SHOT TIME! 193: 91 2t 0 .011 

. .  - 

LOC D I S T ( M 1  AZIM CMITCHRONCHAMCl C 2 C 3  QRAOE 

D K M T  F l  ELD M T A  TABLE 

ALFISW - S W R  1984 
SHOT NUMeER 25 SHUT POINT 14 TEAn 4 
SHOT TIMES 1958 91 2r  0 . 0 1 1  

T W E  
LOC DIST(KM) CUIM W I T  CHRON CHAN C i  C2 C3 PRFlDE 

ALLISKA - SUMMER 1984 
SHOT NLMBER 25 SHOT P O I M  14 TOW 5 
SHUT TIME1 1 9 3 1  9 1  21 0.011 

LOC DIST(Kn) Af1H W I T  C H R O N C W C l  C 2 C 3  

DKMT FIELD MTCI TABLE 

ALhSKCI - S W E R  1984 
SHOT NUMBER 25 S H M  POINT 1 4  T E W  6 
SHOT TIME1 195: 91 21 0.011 

LOC WIT CHRON CHAN Ci C2 C3 
TAPE 

OMDE 



DKMT F LELD D M A  TABLE 
DUMT FIELD W T A  TABLE 

AIASKFI - S U M 3  1984 
SHOT NUIBER 2 6  SHOT P O I M  7 fE#l 1 
SHOf TIHE: 1951 91 41 0.010 

DKOAT FIELD DATA TlSBLE 

TAPE 
WADE 

TAPE 
DUADE 

ALASKA - S W E R  1984 
snot NWBER 26 sw POINT 7 TEW 3 
SHOT TIHE: 1951 91  4 t  0.010 

DKDAT FIELD W T A  TABLE 

ALASKA - SUmER 1984 
SHOT NUMBER 2 6  SHOT POINT 7 1- 4 
SHOT TIMEt 1951 91 4 1  0.010 

LOC D1STClO.f) a 1 M  WIT CURON C M  C 1  C 2  C3 

TAPE 
O W D E  

TAPE 
GRADE 



DKOAT FIELD WTCI TABLE DMMT FIELD DATA TABLE 

ALASKCI - S W E R  1 9 0 4  
SHOT NlMBER 2 6  SHOT POINT 7 T E W  5 
SHOT TIMEt 1 9 5 1  91  41 0.010 

DKbClT FIELD DCITA TClBLE 

IILASKA - S-R 1 9 8 4  
SHOT NWBER 26 SHOT P O I M  7 TEMI 6 
SHOT TIME1 1951 9 1  4 1  0.010 

LOC DIST(KH) CUIM W I T  CHRON C W  C l  C2  C3  
TAPE 

GRAM 

&LA%& - S W E R  1984 
SHUT NWBER 27 SHOT POINT 16 T E M  1 
SHOf TIME8 1951 9: 68 0.009  

CItASKh - S W U  1 9 8 4  
SHUT NWBER 27 SHOT P O I M  16 T E M  2 
SHOT TIHEt  19Sr 9 1  61 0.009  

LOC DIST(W) AZIM W l f  C M O N C W C l  C 2 C 3  

TAPE 
GRADE 

TAPE 
ORADE 

0  
0 
0  
0 
0  
1 
0  
0 
0 
0 

2/ 7 
3 
0  
u 
0  

2/ 6/12 
0 
0 
0 
4 



DKDCIT F l  EL0 DCITA TABLE 

CILASKCI - SUWER 19(H 
SHM M M E R  27 SHOT P O I M  16 TOW 3 
SHOT T I M I  1951 3 r  6 t  0 .009 

LOC DtSr( lcn)  KZlH W I T  CHRON CClW CI  C2 C3 

1 356 150.706 236.2 41 0 1 3 0 1 2 4 %  
2 357 131.651 236.4 42 10 2 3 0 1 2 4 8  
3 350 152.504 236.6 43 -12 2 3 0 1 2 4 8  
4 359 153.452 236.9 44 ' 47  1 30 1 2  4 8  
5 360 154.406 237.1 45  3 2 3 0 1 2 4 8  
6 373 166.698 238.3 46 7 1 3 0 1 2 4 B  
7 362 156.136 237.4 47 16  2 3 0 1 2 4 8  
8 363 157.092 237.6 48 I 2  30 1 2  6 8  
9 364 157.979 237.7 49 1 2  2 3 0 1 2 6 8  

10 365 159.265 237.8 50 -13 2 3 0 1 2 8 8  
11  366 159.687 237.9  51 1 7  2 3 0 1 2 8 8  
12 367 1 6 0 . 8 2 3 ' 2 3 8 . 1  52 21 2 3 0 1 2 6 8  
13 366 161.737 238.2 53 7 2 3 0 1 2 6 0  
14 369 162.672 238.2  54 -13 2 3 0 1 2 4 8  
15  370 163.769 238.2 55 4 2 30 1 2  48 
16 371 164.804 238.2 56 14 2 3 0 1 2 4 8  
1 7  372 165.734 230.2 57 14 2 30 1 2  4 8  
10 361 155.306 237.3 58 16 2 30 1 2  4 8  
19 374 167.694 238.3 5 9  -2 2 3 0 1 2 4 8  
20 375 168.915 238.3 60 -7 2 3 0 1 2 4 8  

O K M T  FIELD [YITA TFtBLE 

rKASKCI - SLmER 1904 
SHOT W E R  27 %HOT P O I M  16  T W  4 
SHOT TIME8 195r 91  6 s  0.009 

LOC DISTCIVI> =In CHIT C H R ~  cw c i  c2 ca 

1 376 169.990 238.3  6 1  13 2 3 0 1 2 4 8  
2 377 170.711 236.5 6 2  4 2 3 0 1 2 4 8  
3 370 171.630 238.7 63 9 2 3 0 1 2 4 8  
4 379 172.684 230.7 64 18 2 3 0 1 2 4 0  
5 300 173.732 238.6 65 -14 2 3 0 1 2 4 6  
6 381 174.597 238.6 66 -4 2 3 0 1 2 4 8  
7 382 175.746 238.6 67 -25 2 3 0 1 2 4 8  
8 383 176.%7 238.8 6 8  -8 2 3 0 1 2 4 8  
9 384 177.462 239.1 69 6 2 3 0 1 2 4 8  

10 385 178.408 239.1 70 37 2 3 0 1 2 4 0  
11  306 179.507 239.3 71 7 30 1 2  48 
1 2  387 100.448 239:2 72 1 8  2 3 0 1 2 4 0  
1 3  388 181.561 239.2 73 -14 2 3 0 1 2 4 8  
14 389 162.482 239.1 74 0 2 30 1 2  46 
15 400 183.724 238.9 75 16  2 3 0 1 2 4 8  
16  401 184.626 238.9 76 2 2 3 0 1 2 4 8  
17 402 185.701 238.9 77 8 30 1 2  4 8  
1B 403 186.713 238.9 78 -4 2 30 1 2  46 
19 404 187.707 239.0 79 10 2 3 0 1 2 4 6  
20 405 186.640 239.2 60 23 30 1 2  48 

TAPE 
ORADE 

D K W  FIELD DCITA TLIBLE 

M S K A  - SUWEll 1984 
SHOT N W E R  2 7  SHOT POIM 16 T M  6 
SHOT TlME: 1951 98 6 1  0.009 

LOC DISf(KH) MIM W I T  CHRm C M  Cl C2 C3 



D K M T  FIELD MfFI TCIBLE MCMT FIELD M T A  TABLE 

ALASKCI - S W E R  1984 
SHOT NUMBER 28 SHOT POINT 15 T E M  1 
SHUT TIME: 19Stl1114t 0.011 

72.386 
0.184 

45.384 
45.785 
46.656 
47. e93 
49.228 
SO. 676 
51.633. 
53.072 
53.939 
54.655 
55.441 
56.219 
56.997 
57.682 
58.379 
59.190 
60.210 
60.914 

DKMT FIELD DATCt TABLE 

LOC DIST(KM) CUIM WIT CHRON C W  C1 CZ C3 

TAPE 
ORADE 

ALASKA - SUMMER 1984 
SHOT NtMBER 2 6  SHOT POINT 15 TEcW 3 
SHOT TIME1 195t11:141 0.011 

LOC 

356 
357 
358 
359 
360 
373 
362 
363 
364 
363 
366 
367 
368 
369 
370 
371 
372 
361 
374 
375 

W I T  

41 
42 
43 
44 
4s 
46 
47 
48  
49 
SO 
51 
52 
53 
54 
5s 
56 
57 
58 
59 
60 

DKDCIT FIELD OATA TABLE 

CILASW - S W E R  1984 
SHOT NWIBER 21 SHOT POINT 15 TEcm 4 
SHOT TIME8 195rllt141 0.011 

LOC DIsT(KM) M I M  W I T  CHRON C W  Cl C2 C3 
TAPE 

QWDE 



OKCMT FIELD OATPI TABLE 

AL4SK4 - SLWER 1984 
SHOT NUIBER 28 SHOT POINT 1 5  TEAn 5 
SHOT TtHEr 195 t11114:  0 . 0 1 1  

DKWT FIELD DCITA TABLE 

A V I S M  - S W E R  1904 
SHOT NLMBER 28 SHOT P O I M  1 5  T M  6 
SHOT TIHE: 1 9 5 r l l r l 4 r  0 .011 

LOC DIST(KM) CUIM W I T  CHRON CWAN C1 C 2  C3 

TAPE 
GRADE 

TAPE 
GRADE 

ALASK4 - S W E R  1984 
SHOT N W E R  29 SHOT P O I M  13  T E M  1 
SWOT TIME: 196111110t  0 .010  

LOC DIST(KM) AZfM UNIT CHRON CFlAN C l  C 2  C3 

DKDAT FIELD DCITfi TABLE 

ALPISM - SUMMER 1984 
SHOT NLMBER 29 SHOT P O I M  1 3  T E M  2 
SHOT TIME8 1 9 6 1 l l r 1 0 1  0 .010  

LOC D I S f ( K n )  AZIM W I T  CHRON C W C 1  C2 C3 

TAPE 
OMDE 

TAPE 
ORCCDE 



DKDAT FIELD DATA TABLE 

ALFISKA - S W E R  1984 
SHOT N W E R  29 SHOT POINT 13  T E M  3 
SHOT TIME: 1961111101 0.010 

TAPE 
LOC DIST(KM) CUIM UNIT CHRON CCiW Cl C2 C 3  GRADE 

D K W T  FIELD DCITA TFlBLE 

ALClSKCl - S W E R  1984 
SHOT NWBER 29 SHOT POINT 13 TEclM 4 
SHOT TIME: 196til:iOr 0.010 

LOC 

376 
377 
378 
379 
300 
381 
382 
383 
384 
305 
306 
387 
388 
389 
40 0 
401 
402 
40 3 
404 
405 

UNIT 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

TAPE 
OWDE 

0 
0 
0 
0 

O/ 8 
0 

12 
0 
12 

0 
4 
0 
0 
0 
0 

o/ B 
1 
0 
0 
1 

nttasKcl - SWER 1984 
SHOT M B E R  2 9  S H M  POINT 13 T W  3 
SHOT TIllEr 1961111101 0.010 

TAPE 
LOC DIST(KM) LUlH WIT CHRON CHAN Cl C2 C3 GRhDE 

DKWf FIELD M T A  T M L E  

AUISKCI - S W E R  1984 
SHOT W B E R  29 SHOT POINT 13 T W  6 
SHOT TIMEt 1961111108 0.010 

LOC DISf(KM) AZIM W I T  CHRON C W  Cl C2 C3 ORADE 


