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SUMMARY

The underground nuclear explosion, RULISON, was
detonated by the United States on September 10, 1969,
near Rifle, Colorado, primarily for the purpose of
investigating the use of-such expldsions to stimulate
natural gas production. The United Sfates proposed
that, in addition, RULISON serve to facilitate seismic
investigations through the international exchange of
seismic data. This report contains a resume of data and
representative éeismic signals from RULISON. Data were
acquired from 189 seismic stations and arrays located in
17 countries.

Teleseismic data from RULISON indicated an average
body-wave magnitude of 4.9. Teleseismic surface waves
with periods primarily in the 10- to l2-sec range indi-
cated an associated surface-wave magnitude of 4;5. The
amplitudes of principal phases from RULISON indicate
more efficient wave propagation in Eastern North America

(ENA) than in Western North America (NNA).



INTRODUCTION

On September 10, 1969, the Atomic Energy Commission
detonated an underground.nuclear device in northwestern
Colorado. The experiment, designated Project RULISON,
was carried out under the AEC's Plowshare program to
develop peaceful uses of nuclear energy. RULISON, which
was designed to stimulate natural gas recovery ffom a
formation of low permeability, had the following source
parameters:

DATE: September 10, 1969
ORIGIN TIME: 21:00:00.1 G.M.T.

GEOGRAPHIC o
COORDINATES: 39.406° N

107.948° W
SURFAGE

ELEVATION: 8,154 feet (above sea level)

SHOT DEPTH: 8,425 feet (beneath the surface)

YIELD: 40 kilotons (planned)

MEDIUM: Cretaceous sandstone and shale
In addition, RULISON was utilized as a seismic
-experiment by fielding temporary measurement stations
and by collecting data from permanent seismic stations.

RULISON thereby served as the initial implementation

of the U. S. Seismic Investigation Proposal;* To

*Presented to the United Natlons General Assembly
5 December 1968,



foster the exchange of seismic data and to assure that
studies concerning the seismic character of explosions
could be conducted, the Coast and Geodetic Survey (C&GS)
sent pre- and postshot advisdries to the international
seismological community. Those notified included seis-
mograph station directors and scientific organizations
throughout the world. After the explosion, the C&GS
collected seismograms covering the event and arranged
to make copies of the records available upon request
from the Seismological Data Center of the Environmental
Science Services Administration (ESSA).

The purpose of'this.report is to present a compre-
hensive reéume of seismic data from RULISON, including
traveltimes and amplitudes of the principal phases and
the associated body- and surface-wave magnitudes. A
representative collection of RULISON seismic signals,
arranged in order of increasing distance, has also been

included.



PHYSICAL ENVIRONMENT
Site Description and Geology

The RULISON test site occuﬂies a portion of the
north slope of Battlement Mesa on the southwest flank
of the Piceance Basin within the Colorado. Plateaus
(Figure 1). The geologic section beneath the site is
composed of thin layers of interbedded alluvium and
basalt flows, overlying a thick sedimentary column of
Tertiary, Mesbzoic, and Paleozoic rocks (Weetman, et al.,
1969)., Pre-Cambrian basement rocks are encountered at
a depth of approximately 18,000 feet (Voegeli, 1969).
The RULISON device was detonated in the Mesaverde forma- -
tion at a point about.270 feet below sea level and approxi-
mately 8,425 feet below the general level of the land.
Well cores taken at the emplacement well indicate that
the Mesaverde formation 1is composed of 2,500 feet of
interbedded Upper Cretaceous sandstone and shale. For-
mations representing the entire geologic column,
Cretaceous through Gambfian, are present in the 10,000-
foot sedimentary section below the shot point.

The Colorado Plateaus.Province encloses the four-

corner country of Colorado, Utah, Arizona, and New



Mexico, where it reaches a maximum elevation of about
10,000 feet. The bounﬁaries of the province afe formed
by the Great Basin (Basin and Range Province) on the
south and west and the granite-cored ranges of the
middle and southern Rocky Mountains on the north and
east. The Piceance Basin, one of a series of gentle
basins and broad intervening uplifts which form the
principal structural features of the Golorado Piateaus,
underlies an area of about 6,000 square miles. Mono-
clinal flexures separate the essentially flat-lying

rock in the middle of the basin from adjoining positive
tectonié features which include the Uncompahgre Arch on
the southwest, the White River Uplift to the northeast,
the Uintah Mountains on the north, and the Douglas Creek
Arch on the northwest which separates the Piceance Basin
~from the Uintah Basin.

Deep refraction surveys infer that the crustal struc-
ture of the Colorado Plateaus is intermediate between
relatively thin crust in the Basin and Range Province,
characterized by a 7.8 km/sec speed below the M discon-
tinuity and a thick crust beneath the southern Rocky
Mountains, characterized by higher crustal and upper-

mantle velocities. Tatel and Tuve (1955) reported a



crust 30-km Ehick and a Pn velocity of 8.1 km/sec in the
Colorado Plateaus of Arizona and New Mexico. Jackson
and Pakiser (1965) and Roller (1965) report a two-layer
crust and sub-Moho velocity of 7.8 to 8.0 km/sec in Utah

and Colorado,
Seismicify

Colorado has been categorized as a minor seismic
risk zone by Algermissen (1969). The historical record
of earthquakes in Colorado contains reports of approxi-
mately 15 earthduakes of sufficient size to éause minor
damage (Eppley, 1965). Only two Colorado earthquakes,
the Dulce earthquake near the Colorado-New Mexico border
in 1966 and an earthquake near Denver in 1967, have been
rated as high as intensity VII on the Modified Mercalli
scale., Non-instrumental reports of seismic activity and
effects (felt reports), complete since 1928, indicate that
a north-south trend of moderate seismicity passes through
west-central Colorado and extends from Laramie, Wyoming,
to Dulce, New Mexico (United States Earthquakes, 1928-1968).
The centers of macroseismic activity tend to follow fault
zones which border areas of uplift. Hadsell (1968) has

reported that few Colorado earthquakes have occurred east



5f the Rocky Mountain Front during the interval from 1870
to 1968, and has correlated earthquake activity with areas
of post-0Oligocene extrusions west of the Continental
Divide. A recent instrumental study (Simon, 1969) covering
the period 1966-1968 shows similar patterns of seismicity.

To obtain an estimate of aftershock activity which
could be correlated with RULISON, the Coast and Geodetic
Survey monitored background seismicity within a 100-km
radius of the RULISON site during September and October
1969. The results, which show an earthquake occurrence
rate of 0.6 per day before RULISON and 0.7 per day after
the event, indicate no significant increase in seismic
background level after RULISON (King, 1970). The most
active zone revealed by the field survey was centered
in an area of historical seismicity 50 to 100 km south
of ground zero. All of the earthquakes recorded were
magnitude 3% or less.

In addition, the U. S. Geological Survey (USGS)
stated that in the first 43 minutes after RULISON there
were 16 aftershocks, all of which had Richter magnitude
less than 1.0 and were located within 1 km . of the explo-
sion.™ The USGS did not identify any other shocks during

the 18-hour post-detonation period which was examined.

*
U. S. Geological Survey open file report



INSTRUMENTAT ION

The World-Wide Network’of Standard Seismographs
(WWNSS) and the Canadian National Network (CNN) were
the principal sourcés of data from permanent stations
for this report. . The seismic coverage made available
by the WWNSS network is shown in Figure 2, and. Figure 3
shows deployment of Canadian stations. Temporary stations
occupied by Long Range Seismic Measurements Vans (LRSM)
provided a significant proportion of the available data
at regional distances. Short-period reéponse curves
representing the three systems are compared in Figure 4,
and long-period magnification curves are displayed in
Figure 5. The WWNSS and LRSM networks make use of three-
component short-period Benioff instruments and long-period
Sprengnether seismographsf The short-period response of
the WWNSS configuration reaches peak value at 0.6 sec,
and the cOrrespoﬁding LRSM system has peak amplification
between 0.3 and 0.4 sec. The WWNSS long-period instruments
have a broad response compared to the LRSM system which
has a narrow passband centgred at about 25 sec, The
Canadian network utilizes three component short-perdiod
Willmore seismographs and long-period instruméﬁts of the

Columbia type. Peak response of the short-period system



occurs at about 2 c.p.s., and the long-period systems
have maximum magnification for waves of about 15 sec.

In addition to the three systems which have been
discussed, other stations, including regular C&GS stations,
cooperating university stations, and sensitive seilsmic
observatories overseas, made valuable contributions of
RULISON data. Instrumentation at these stations véries
from a single short-period vertical seisﬁometer to elabo-
‘rate suites of instruments deployed in arrays. Most of
these stations have furnished response curves which resemble
the short- and long-period curves in Figures 4 and 5,
respectively. However, it should be pointed out that
routine calibration procedures are not normélly performed
at all of these stations.

The C&GS Special Projects Party operated a network
of temporary stations to record RULISON (King, op. cit.).
Portable seismographs were deployed at distances out to |
366 km along the five fadial lines piotted in Figure 6.
The L-7 velocity seismographs employed record on magnetic
tape and have a broad dynamic range over a wide bandwidth.
A very sensitive seismometer and amplifier (Geotech Models
18300 and AS330)were used by the Special Projects Party to

conduct the microearthquake survey which has already been



described. High ambient noise levels prevented use of
this equipment at maximum magnification which exceeds

one million.

- 10 -



-DATA

The results of this analysis are summarized in
Table 1 which contains the traveltimes and amplitudes
of principal phases frpm RULISON arranged in order of
increasing distance. 1In the taBle, azimuth is source to
station, and the traveltimes have been corrected for ellip-
ticity and elevation. The station codes are identified
in Appendix 1 which contains instrumental magnification
and site information. Estimates of body-wave (my) and
surface-wave (Mg) magnitude, wﬁich will be defined in a
later section, are also given in Table 1. The travel-
time residuals listed in the table refer to Jeffreys-
Bullen (1948) surface focus values.

Seismic data were reported from 156 permanent and
33 temporary stations representiﬁg 17 countries. Short-
and long-period ground amplitudes were determined at sta-
tions where reliable information concerning magnification
levels was available. The most distént known signal from
RULISON was read at Syowa (SY0O) observatory in Antarctica
at 145 degrees, a preferred distance range for the PKP
phase which was observed. Shorf—period instruments
detected the P wave out to 83 degrees, and surface waves

were evident on long-period records out to 69 degrees.

- 11 -



Figure 7 shows short-period signhal detection as a function
of distance and instrumental magnification at l-sec period.
Figure 8 similarly shows long-period reception referenced
to gains at l5-sec periods. The overlap of signal recep-
tion and nonrebeption indicates that detection is not a
simple function of magnification and distance. Ambient
noise levels and the dependence of P-wave amplitudes on
site conditions also play important roles in signal de-
tection in both short- and long-period recording modes.
Figure 9 shows RULISON feception in North America with
reference to short- and/or long-period signal registration.
Short-period reception outside North America as shown in
Figure 10-included 18 stations in Europe, four in South
America, two each in Africa and Antarctica, and one in
Japan. The Hagfors array in Sweden was the only instal-
lation outside North America that reported long-period
information.

Appendix 2 contains records of seismic signals repre-
sentative of RULISON reception at conventional seismograph
stations, with particular emphasis on the WWNSS system and
registration at overseas observatories. The seismograms
are presented in order of increasing distance and are

selected to show the effects of physiographic regions and



instrument configuration. The following remarks concern
the notation on the seismic signals included in the
appendix:
Station: Three-letter codes identifying station
are cross-referenced in Appendix 1
wﬁich contalins site information. Three-
letter codes of WWNSS stations have been

undérlined.

Tnstrument: SPZ, N, E (short-period vertical,

north-south, east-west) and LPZ, N, E
{long-period verfical, north-south,
east-west) refer to the components

illustrated.

Magnification: The short-period magnification

indicated refers to instrumental gain
at l-sec period. Long-period values
indicate magnification for l5-sec

period waves.

Time Correction: Time (in seconds) to be applied

to the observed wvalue to obtain the

correct arrival time.



Distance: The central angle (in degrees) with

reference to the International Sphere.

Azimuth: The angle (in degrees) from shotlpoint
to station, measured clockwise from
north.,

The instruﬁental information given in Appendices 1
and 2 has been generously furnished by the correspondiﬁg
observatories. Data on nonstandard stations have been
compiled over an extended period. Any necessary modi -~
fications should be brought to the attention of the
Seismology Division of the Coast and Geodetic Survey.
For the purposerof further analysis, f£ilm chips or hard
paper copies of all available seismograms may be ordered
from:

ESSA/Seismological Data Center
Federal Building

Asheville, North Carolina 28801
U.S.A, o

- 14 -



AMPLITUDES
Pn and P Amplitudes

The largest amplitude and associated period of the
Pn and P wave were scaled in the first three cycles from
the onset of readable motion. Periods assoéiatedrwith
this motion varied between 0.3 and 1.0 sec. The corre-
sponding A/T ﬁalues reduced to ground motion are éhown

in Figure 11 as a function of distance.
Pg Amplitudes

The Pg phase, which is associated with compressional
waves confined to the crust, was observed as a first
arrival out to about 256 kin, and as the maximum of the
P-wave group at greater distances where it has been inter-
preted as a guided phase, The phase was well recorded
throughout the seismic network out to approximafely 1,500
km, with relatively higher amplitudes in ENA than in WNA
at equivalent distances. Maximum Pg amplitudes-are

plotted in Figure 12,
Lg Amplitudes

The Lg phase has been described as a guided shear



wave which travels with a épeed of 3.5 km/sec and is
restricted to continental paths. The phase is generally
most prominent on short-period horizontal components.
However, its presence bn short-period vertical recbrds
infers that a significant amount of the Lg energy travels
as a S-wave polarized in the vertical plane. As listed
in Table 1, Lg waves were recorded out to about 1,400 km
in WNA and approximately 2,800 km in ENA. The phase also
exhibited the familiar pattern of rela£ively high ampli-
tudes in ENA and anomalously low values at comparable

distances in the west.
1Q Amplitudes

The A/T values, which are associated with the 1O
phase in Table 1, represent the largest amplitude and
corresponding period of Love waves interpreted on long-
period seismograms. The horizontal component oriented
most nearly transverse with respect to the source usually
recorded the largest amplitude LQ waves. LQ wave periods
varied from 5.0 to 18.0 sec and exhibited no significant
dependence on distance over the range of the observations,

approximately 7 to 33 degrees.



LR Amplitudes

Continental Rayleigh waves with maximum period near
10 sec were recorded throughout North America and were
the most conspicuous waves on the long-period records.
This phase, designated LR, has the characteristics of
an Airy phase with a group velocity of about 3.0 km/sec.
The amplitudes méasured, the maximum in a wavelet of
several cycles duration, generally had a period of about
10 sec, although in isolated cases periods as large as
20 sec or as small as 5 sec were observed. The variation
in the estimated period may be due to differences in the
wave guide between source and recording sites. Rayleigh
waves with a 20-sec period were reported by the Hagfors

(HFS) array in Sweden at an epicentral distance of 69

degrees.

- 17 -



MAGNITUDE - CALCULATIONS

Two methods of magnitude calculations were applied
to RULISON data. Body-wave magnitudes were obtained
from P-wave amplitudes with the use of the Gutenberg and
Richter (1956) formula. Surface-wave magnitudes were
computed with the use of a formula recommended by the
International Association of Seismology and Physics of
the Earth's Interior (IASPEI) in 1967. Average magnitudes
representing regional and teleseismic distance ranges were
- calculated separately to permit comparison of continental
and intercontinental reception.

Body-wave magnitudes were determined by the formula:

my, = Loglo(A/T) +Q

where

I

mp = body-wave magnitude,

=g
I

maximum P-wave amplitude in micromns,

corresponding period in seconds, and

distance correction factor tabulated
by Gutenberg and Richter (1956).

The results are shown in Figure 13 where the reference
lines represent an average magnitude of 5.0 measured at
55 stations less than 25 degrees, and a corresponding

estimate of 4.9 given by 42 readings beyond 25 degrees.



Body-wave magnitude computed for 13 World-Wide stations
was 0.2 unit lower than that computed for 42 nonstandard
stations at distances less than 25 degrees. There was -
no appreciable difference between average body-wave
magnitude from 11 WWNSS and 31 nonstandard stations at
teleseismic distances. The scatter of data exhibited

by Figure 13 may be attributed to (1) bias in the assumed
amplitude-distance relationship; (2) asymmetric enérgy
radiation at the source; (3) attenuation differences
along the travel path; and (&) variations in the ground
response at the recording statiomn.

Surface-wave magnitudes (Mg) were computed using
maximum amplitudes read on long-period vertical records
and the IASPEI formula:

Mg = Logy(A/T) + 1.66 LogjgA + 3.3

where

H

Mg surface-wave magnitude,
A = maximum ground amplitude in microns,
T = associated period in seconds, and
Log A = common logarithm of distance in degrees.
Figure 14 contains a plot of Mg as a function of distance.

The corresponding periods have also been plotted on the

graph. With few exceptions, the measured period of the



maximum Rayleigh wave lies between 8 and 14 sec. The
Mg estimate at 44 stations within the interval of 2 to
25 degrees was 4.1. For greater distances, the average
magnitude value computed from 19 stations was 4.5. The
apparent increase of magnitude with distance shown in
the graph may be due to an error in the distance cali-
bration function, or it may also be due to anomalous

wave attenuation along paths traversing ENA and WNA.

- 20 -
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STATION
CODE

*R1

*R2

*R3

*R4

*R5

*R8

¥R 6

TABLE 1

RULISON TRAVEL TIMES AND AMPLITUDES DOF PRINCIPAL PHASES

DIST. AZIMUTH COMP. TRAVELTIME AMP  PER MAGNITUDE J<B.
{DEG}  {DEG) (SEC) {MU) (SEC) MB LPZ LPH  ({SEC)
0.03 © 156.9 SPZ PGC 1.2 0.5

SPT IS 2.3
SPR IS
0.03 325.9 SPZ PGC 1.3 0.6
0.03 156.7 SPZ P6C 2.0 . . | | 0.9
- 0.05 14.3 SPZ PGC ) R . : 0.3
SPT €S 2.8 - - -
SPR ES
0.08 8.0 SPZ PGC 4.1 2.6
SPT 15 6.5
SPR IS
0.09 325.6 SPZ PGC 2.3 o 0.5
0.11 311.7 SPZ PGC. 2.2 - 0.3
_ SPT ES 4.2 | - -



—Sz—

RULISON TRAVEL

STATION DIST. AZIMUTH
CODE {DEG) {DEG)
R6 (CONTINUED)

*R7 0.11 180.1

*R9 C.12 105

*R10 0.13 358.2

*R11l 0.16 4l.3

*R12 0.17 187.2

*R13 0.18

4546

TABLE 1 (CONTINUED)

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

COMP. TRAVELTIME  AMP  PER MAGNITUDE J.B.
{SEC) {MU) (SEC) MB  LPZ LPH (SEC)

SPR ES

SPI EP 3.8 1.5

SPT ES 6.3

SPR ES

SPZ PGC 3.5 1.1

SPT ES 4.9

SPR ES

SPZ PGC 3.1 | 0.5

SPZ PGC 4.4 1.2

SPT IS 8.5

SPR IS

SPZ PGC 4.1 0.7

SPZ PGC 5.3 1.7

SPT IS 8.8



-93—.

TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST. AZIMUTH COMP., TRAVELTIME AMP PER MAGNITUDE JeBe
CODE (DEG) {DEG) (SEC) (MU} (SEC) M8 LPZ LPH (SEC)
R13 [CONTINUED) SPR IS

*R15 . 0.26 328.4 SPL PGC 6.5 let

: SPR ES 11.7
*R16 0.26 32846 SPZ PGC 5.1 0.0
SPR ES el
*¥R17 0.27 57.7 5PZ PGC B.0O 1.7
SPZ Px%x T«5
SPT ES 10.8
*¥R 20 0.30  235.7 SPIL IPC TeT 1.7
SPLZ Px 8.8
SPT IS 14.2
SPZ pP* Bat :
SPT IS 14.4



_Lz_

STATION
CODE

*R22

*R14

*R23

*R25

*R27

*R28

RULISON TRAVEL

DIST.
{DEG)

0.38

0.47

0.51

0.59

0.63

AZIMUTH

{DEG)

228.5

334.4

73.1

235.1

187.6

TABLE 1 (CONTINUED)

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

COMP.

SPL
SPZ
SPT
SPR

SPL
SPZ
SPT
SPR

SPZ

- SpL

SPT

SPz
SPY

14

SPT

SPL

PGC
P®
IS

PGC -

p*
IS
1S

PGC
P
ES

PGC

ES

PGC
ES

PGC

TRAVELTIME
{SEC)

10.2
13.3
17.7

11.8
19.9

AMP PER MAGNITUDE J.Be.
(MU} {SEC) MB LPZ LPH {SEC)

0.6

0.1

0.0

0.1



—.83-.

TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST. AZIMUTH COMP. TRAVELTIME  AMP  PER MAGNITUDE J.B.
CODE {DEG) {DEG) {SEC) {MU) (SEC) M8 LP?7 LPH {SEC)
R28 (CONTINUED) SPT IS 22.8
*R30 0.90 73.7 SPZ PGC  17.4 -0.6

: SPT ES 29.2
SPR IS
*R32 0.94 316.4 SPZ IPC 18.7 0.1
SPT IS 39,5
SPR ES
*¥R3S 1.16 15.6 SPZ PGC  21.6 ~0.9

SPZ Px 23.3
SPZ LG 40.
SPT IS 37.6

SPR ES
UBOD 1.55 306.8 SPZ IPC 29.3 4261.0 0.2 0.4
SPZ LG 54. 2713.0 0.3
SPN LG 4000.0 0.3
SPE LG T692.0 De&
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STATION
CODE

*R36

FGU

*FLA

60L

*R37

*R38

RULISON TRAVEL

DIST.
{DEG)

1.61

1.93

2.01

2410

2.12

AZIMUTH
- "{DEG)

172.0

324.5°

272.7

80.8

295.2

178.5

TABLE 1

COMP.

SP2
Spz
SPT

SP2

SPZ

SPZ
LPZ
LPN
LPE

SPY
SeY
SPT

SPZ
SP1
sPZ
SPR

1PC
PG
ES

1PC
1PC

1PC
LR
LR
LR

EP
P&
IS

1PC
px*
LG
ES

TRAVELTIME
{SEC)

29.8
32.0
52.2

34.6

35.5

36.6
68.

38.7
40.0
67.0

38.3
T4,
65.5

{CONTINUED)

AMP
(MU}

WeOe

w.o.
T941.
4T706.
6471

PER
{SEC)

4

Qoo

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

MAGNITUDE
MB LPZ LPH
4.00
4.06

J.B.
{SELC)

0.1

1.0
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STATION

CODE

*301

*PCU

*DEN

*R 40

*LAR

*R41

SLC

RULT SON

DIST.

{DEG)

2417

3.29

TRAVEL

AZiMUTH

{DEG)

T2.9

276.1

T9.4

13.1

42.7

295.7

295.7

TABLE 1 {CONTINUED)

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

COMP. TRAVELTIME AMP
{SEC) {MU)

seZ 1IPC 39.6

SPZ PG 40.5

SPZ EP 39.6

SPZ EP 417

SPZ PG 43.9

5P2 LG 69.

SPZ IPC 43.7

SPT ES T70.4

SPR ES

SPZ 1IPC 39.6

SPZ IPC 46.1

SPZ Px 49.4

SPZ EP 54 .2 77.8

SPZ LG 109. W.0a

PER
{SEC)

0.7

MAGNITUDE
MB LPZ LPH

JeBa
{SEC)

1.8

1.0

2e2

4.93 0.5
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TABLE 1

(CONT INUED)}

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST. AZIMUTH COMP. TRAVELTIME  AMP

CODE {DEG)
*R42 3.29
GCA 3.76
DUG 3.83
*CCU 4,35

{DEG)

295.3

230.9

283.4

248.9

239.8

5pPZ
SPZ
SPT

SPZ
5Pz

SPz
SPL
spz
SPZ
SPN
SPE
LPZ
LPN
LPE

SPz

SPZ
SPpZ
SPZ

EP
LG
IS

IPC
P¥

EP
P
PG
LG
LG
LG
LR
LR
LR

EP

ELP)
PG
LG

{SEC)

56.3
200.
101.9

60.2
68.4

60.3

6745

Tl.2
116.

140.

69.6

70.8
80.7
121.

(MU)

38.6
Walo
N.O.

PER
({SEC)

11.0
9.0
11.0

MAGNITUDE
MB ‘LPZ LPH

JeB.
{SEC)

24

""'1.2

-0-5
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TABLE 1 {(CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST. AZIMUTH COMP. TRAVELTIME AMP PER MAGNITUDE JaBae

CODE (DEG) (DEG) {SEC) (MU} (SEC) MB LPZ LPH  (SEC)
KN— [CONTINUED) SPT LG WeO.
SPR LG WeOa
LPZ LR 140. 228l.  16.0 3.55
LPT LR 1442«  14.0 | 3.45
LPR LR 1078. 17.0
ALQ 4.61 164.6 SPZ IPC . 72.2 6.7 0.6 4.33 o ~0.4
SPZ P* 79.7 WeOs
SPZ LG  139. WoOe
SPN LG We0.
SPE LG W.0.
LPZ LR  1l46. 2062. 12.0 3.64
LPN LR 2500. 10.0 3.81
LPE LR T4l. 10.0
*LEE 4.78 244.9 SPZ EP 76.3 1.1
SPZ PG 86.8 cLIP
*ELY 5440 269.3 SPL EP . B4.4 0.6
SPZ PG 96.7

SPZ LG 172



-SS—

STATION
CODE

TFO

EUR

BCN

*L VN

ENEL

TABLE 1 {CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

DIST.. AZIMUTH COMP. TRAVELTIME AMP  PER MAGNITUDE
{DEG) {DEG) {SEC) (MU} (SEC) MB LP?Z LPH
5.78 208.5 SP1 EP 88.2 7.0 Q.4 4.72
SPZ PG 103.5 WeOe
SPZ LG 177« . WeO.
SPN LG WeOa
SPE LG We0e
LPZ LR 205. 1941. 14.0 3. T0
LPN LR 250. 10.0 3.12
LPE LR - 1674 10.0
6.21 273.3 SPZ IPC 9546 137.6 0.5 6.04
SPZ PG 115.4 Weleo
SPZ LG 196. WaO.
6.44 240.1 SPZ EP 98.0 WeDa
6.58 242.2 SPl EP 100.2

SPZ PG 135.5
SPL LG 21l4.

6.60 238.2 SPZ IPC 99.5
SPZ P¥ 119.7
SPZ PG 121.5

J.B.
(SEC)

-O-vg

0.4

'_1.2
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TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST. AZIMUTH COMP. TRAVELTIME AMP PER MAGNITUDE J.B.
CODE [DEG) {DEG} (SEC) (MU} {SEC) MB LPZ LPH [SEC)
NEL (CONTINUED) SPZ LG 209.

SPZ PG 121.3
SPZ LG 204 .

*MCN 6.85 251.4 SPZ IPC 104.0 ' -0.1
SPZ PG 127.8
SPZ LG 218.

GS3 6.98 253.3 SPZ EP 10647 R 0.8
6S2 7.05 256.4 SPIZ EP  107.3 | 0.3
LC~ 7.07 170.7 SPZ EP 1067 3.3 0.5 4482 | -0.6

SPZ P¥  124.5 7.4 0.6

SPZ PG 130.9 393.0 0.8

SPZ LG 224 50.6 0.7

SPT LG 49.0 0.6

SPR LG 56.6 0.7

LPZ LR 210. 1724, 170 3.71



-Ss-

STATION DIST.
(DEG)

COOE

LC—~ {CONTINUED)

*BMN

GS1

*TPH

INP

*B8TY

RULISON TRAVEL

T.20

T.22

T.37

T.37

AZIMUTH

(DEG)

281.1

254.6

262.5

262.6

252.8

TABLE 1 (CONTINUED)

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

COMP. TRAVELTIME
{SEC)

Ler
LPR

SP?
SpZ
spz

spZ

SPZ
S5PL
spL

Sp2
SP1

R o 4
SPZ
SpL

LR
LR

IpC
PG
LG

EP

IeC
PG
LG

IPC
PG

IPC
PG
LG

109.7
133.9
223.

107.4

110.8
136.3
234,

110.9

134.4

8.4
123.7
228.

AMP PER
(MU) {SEC)

1508. 17.0
l1141. 17.0

38.4% 0.5
W.0.

MAGNITUDE
M8 LPZ LPH

3.75

5039

J.B.
(SEC)

0.6

"'109

"0.1

"‘0.5

-13.3



TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

.-.9((:.-.

STATION DIST. AZIMUTH COMP. TRAVELTIME AMP PER MAGNITUDE J.Ba
CODE {DEG) (DEG) {SEC) {MU)  (SEC) MB LPZ LPH {SEC)
*1LAD T.39 9.3 S5SPL IPC 109.4 100.0 0.% 6.05 —2.2
BUT Ta43 334.3 SPZ IPC 112.0 WalOa 0.1
SPZ PG 135.8 WaeOa
SPZ LG 236, W.0.
TucC T<45 198.9 SPZ EP 109.1 1.7 0.6 4uteh ~3.5
SPZ P* 119.9 Ba6 0.7
SPZ PG 135.4 HaOo
5PZ LG 224 HalOe
SPN LG _ 102.5 1.0
SPE LG Wala
LPZ LR 250. 2407 10.0 .13
LPN LR 1724, © 840 4.26
LPE LR 1531. 6.0
LuUB . T«60 138.0 SPN LG 236. 390.0 1.0
SPE LG 310.4 0.9
LPE LQ 254, 1829, 9.0
LPN LQ 1329. 9.0
LPZ LR 277. 2660. 11.0 4415
LPN LR 3049. 9.0
" LPE LR - .
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STATION
CODE

*MNV

#DAC

CR-

MHT

RULISON TRAVEL

DIST. AZIMUTH
[DEG) (DEG)
8.02 266.3
B.25 250.8
8.60 78.1
8.82 87.7

TABLE 1 (CONTINUED)

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

COMP. TRAVELTIME AMP PER MAGNITUDE

{SEC) (MU) (SEC) MB LPZ LPH
SPZ TPC 120.1
SPZ EP 123.2
SPZ PG 151.8
SPZ EP 125.2 56.4 D4 627
SPL PG 159.3 WaOa
SPZ LG 270. 254.4 0.8
SPT LG WaD.
SPR LG WeOa
LPZ LR 322. 2101. 12.0 4409
LPT LR it T ~ e
LPR LR ~ e — .
SPZ EIP) 129.4 (15.9) (0.5) 5.67
SP2 P* 140.9 11.9 0.5
SPZ PG 160.9 192.0 0.6
SPLZ LG 25%. 264.2 |
SPE LG 216.9 1.1
LPZ LR NTM 560.0 6.0 3.87
LPN LR 200.0 6.0 3.82
LPE LR 520.0 5.0

Ja.B.
(SEC)

"'"3-5

""2-3
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STATION
CODE

BMO

REN

NRR

PAS

RULISON TRAVEL

DIST.
(DEG)

AZIMUTH

{DEG)

311.1

274.6

2T4.8

240.5

TABLE 1 (CONTINUED)

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

COMP.

SpZ
RY 4
spz

LPN
LPZ
LPN
LPE

SPZ
SPZ
SPZ
sei

SPZ
SPZ
sez
LPN
LPE
LPZ
LPN
LPE

y
PG
16

LQ
LR
LR
LR

1PC
PP
PG
LG

EP
PG
LG
LQ
LQ
LR
LR
LR

TRAVELTIME
{SEC)

131.1
160.2
276,

- 310.

350.

137.3
147.9
168.4
297.

143.7

178.7
316.
320.

360.

AMP

PER
M) {SED)
10.0 0.5
43.8 0.7
H' O‘
2917.0 16.0
2272. 1.0
3636. 8.0
2500. 10.0
51.7 0.4
WaOa
31.7 0.5
17.2 1.3
1.7 0.5
28.7 0.6
46.9 1.3
NRC 10.0
12.0
NRC 10.0
11.0

10.0

MB

MAGNITUDE J.B.
LPZ LPH {SEC)
_0-6
426
C 4459
0.3
""1-0
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TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST. AZIMUTH COMP. TRAVELTIME  AMP  PER MAGNITUDE J.B.
CODE (DEG}  {DEG) {SEC) (MU} (SEC) MB LPZ LPH  (SEC)
ELAW 9.87 88.6 SPZ EP  143.9 ~2.4
JAS 9.88 265.5 SPZ EP  146.3 2 0.9 4.66 0.0

SPZ PP 156.4 3.9 0.5

SPZ PG 185.4 4.4 0.7

SPZ LG 334. 5.3 1.0
HHM 9.96 335.9 SPZ IPC 146.8 13.1 0.8 5.51 -0.4

SPZ PP 15640 34.6 0.9

SPZ PG 187.0 27.6 0.9

SPZ LG 319. 23.0 0.9
TUL 10.25 106.1 SPZ EP  148.4 2.9 0.6 4.96 -3.1

SPZ PP 158.9 25.0 0.7

SPZ PG 190.4 196.4 0.8

SPL ES - 254.9 67.9 0.8

SPN ES B6.5 0.9

SPE ES 52.9 0.6

SPZ LG  325. 187.5 1.0

SPN LG 250.0 1.1

SPE LG 198.9 1.0

LPN LQ  340. 835. 7.0

LPE LQ 334, 7.0



ot -

STATION
CODE

TUL (CONTINUED)

PRI

SLD

MHC"

NEW

RULISON TRAVEL TIMES AND AMPLITUDES

DIST.
{DEG)

10.58

10.70

10.95

11.05

ALIMUTH
{DEG)

256.0

261.6

263.5

326.2

TA

COMP.

LPZz
LPN
LPE

SPZ
Sp2

SPZ
SPZ
SPZ
SPZ
SPN
SPE

SPZ
SP2z

SPZ
5P
SPZ
LPN
LPE

LR
LR
LR

EP
PP

Ep
PP
PG
LG
LG
LG

1PC
PP

EP
PP
LG
LQ
LQ

BLE 1 (CONTINUED)

TRAVELTIME
(SEC)

376.

157.2
165.4

158.3 .
165.9 -
200.4
337.

162.5
174.8

159.9
171.9
345.
367.

. ANMP

{MU)

835.
835.
535.

N
=W O
LI
VIO o w0

[ I B R

2841
47.8

PER
(SEC)

10.0
10.0
7.0

o O
+
W

OO~ OO0
N

WO &S ~D

MB

OF PRINCIPAL PHASES

MAGNITUDE
LPZ LPH
3.88
4.02

JsBa
{5EC)

}..3

1.5

—2-3
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TABLE 1 {CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST.

CODE (DEG) {DEG)
NEW {CONTINUED)

GS4 11.13 318.7
DAL 11.15 122.5
SES ii.21 349.8

LPZ
LPN
LPE

SpPZ

SPZ
SPZ
SPZ
SPN
SPE
LrZ
LPN
LPE

SPZ
SPZ
SPZ
SPZ
SPN
SPE
LPN
LPE

AZIMUTH COMP. TRAVELTIME AMP

{SEC) {MU)
LR 414. Tlée.
LR 333,
LR 357.
EP 162.3
E(P) 162.9 22.4
PG 202.1 231.3
LG 333, 284.6
LG 365.4
LG 520.4
LR 1423.
LR 1531.
LR 3571.
EP 159.6 23.5
PP 170.2 42.0
PG 205.8 T0.8
LG 322. 50.0
LG 123.9
LG 115.0
LQ 3186, ——

LQ 473.

PER
{SEC)

11.0
15.0
12.0

-~ QD= OO
¢ 4+ & & & ¢ b @

QOO PHWWwOD

O IHocooooQ

¢« & & & & & = 9

QI v P

MAGNITUDE J.Ba.

MB LPZ LPH (SEC}
3.84
3.60
"'].*1
5.63 "’0-8
4.23
4.82
5.95 —4.7
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TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES DOF PRINCIPAL PHASES

STATION DIST. AZIMUTH COMP. TRAVELTIME AMP  PER MAGNITUDE J.B.
CODE [DEG)  (DEG) (SEC) (MU) ({SEC) MB . LPZ LPH I[SEC)
SES (CONTINUED) LPZ LR 400. 1397. 10.0 | 4.19

LPN LR 1667 10.0 .31
LPE LR 405, 3.0
BKS 11.28 266.7 SPI EP  165.4  13.T7 0.7 5.46 -0.2
LPN LQ  368. 926. 9.0
LPE LQ - 661. 6.0
LPZ LR  420. . 589. 14.0° 3.68
LPN LR 255. 13.0 3.68
LPE LR 421e  14.0
FAV - 11.37 102.4 SPZ EP  163.3 3.5 0.5 5.01 -3.4
SPZ PP 172.9 14.8 0.4
SPZ PG 14Te4 121.3 0.8
SPZ LG 359. 56.3 0.8
BY— 11.95 78.5 SPZ ELP) 171.3 26.5 0.4 5.93 -3.4
SPZ PG 221.5 81.3 0.5
SPZ LG  375. 65.0 0.5
SPT LG 66.7 0.9



_E-]-’_

STATION DIST.

CODE

BY- (CDONTINUED)

LON

COR

PNT

TABLE )

(CONTINUED})

RULISON TRAVEL TIMES AND AMPLITUDES QF PRINCIPAL PHASES

(DEG)

12.50

12.54

12.94

AZIMUTH COMP.

{DEG)

310.4

299.3

323.8

SPR
Lpz
LPT
LPR

SPZ
SpPz
SPZ
SPN
SPE
LPZ
LPN
LPE

SpZ
SPL
LPN
LPE
LPZ
LPN
LPE

SpZ

LG
LR
LR
LR

EP
PP
LG
LG
LG
LR
LR
LR

EP

PP
LQ
LQ
LR
LR
LR

EP

TRAVELTIME
(SEC)

436

181.7
191.4
354,

433,

183.0

196.2
372.

480.

185.4

AMP
(MU)

6448
610.

-

1563.

29.9
166.7
556.

1111.
647.
T09.

33.3

PER
(SEQ)

[
ot e o =~ O

-
[~

T 8 » 8 & » ¢ 0@
QIO VU OD

-

P~
oo |l O~O

OO Il o

—

0.7

MB

568

MAGNITUDE
LPZ LPH
3.75
4.03
4.17
412

J.B.
{SEC)

-0.2

0.5
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TABLE 1

(CONT INUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST.
CQaDE {DEG)

PNT (CONTINUED)

*DBQ 13.41
FLD 13.67
Sd- 14.23

{DEG)

Tl.1

87.0

142.8

5PZ
SPN
SPE
LPN
LPE
LPZ
LPN
LPE

SPZ

SPZ
spi
5Pz
SPN
SPE
LPN
LPE
LPZ
LPN
LPE

SPZ

AZIMUTH COMP.

LG
LG
LG
LQ
LQ
LR
LR
LR

ep

EP
PG
LG
LG
LG
LQ
LQ
LR
LR
LR

EP

TRAVELT IME
{SEC)

429.

426.

472.

189.8

193.9
255.6
427.

438.

500.

209.5

AMP
{MU)

30.0

24.6

27.0
300.
300.
700.
300.
400.

69.0

50.4
123.3
126.0
W.0.

60.0
640,

—_

T45.
329.
463,

3.7‘

PER

{SEC)

MAGNITUDE J.Ba

MB LPZ LPH {SEC}
3.99
3.82
St67 _’4‘.3
5048 """'3.7
4.02
3.97
4.40 405
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TABLE 1 U(CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DI1ST. AZIMUTH COMP.

CODE {DEG} {DEG)

SJ— {CONTINUED) SPZ
SPZ
SPT
SPR
LPZ
LPT
LPR

vic 14.37 3l4.% S5P2
: ' LPN
LPE

LPZ

LPN

LPE

EDM 14.38 346.8 SP2Z
' SPZ
SPZL

SpPL

SPN

SPE

LPZ

LPN

LPE

EP
1Q
LQ
LR
LR
LR

EP
PP
PG
LG
LG
LG
LR
LR
LR

TRAVELTIME
{SEC)

2671

. 420.

547.

201.1
456.

490.

201.7
212.4
262.9
437

530.

AMP
tMU)

87.7T
1hel
45.5
46.7
1643.
4264,
2471,

39.0
208.

882.
294.
588.

18.8
75.0
135.8
20.8
175.0
200.0
1000.
1500.

-

PER
(SEC)

1.1
0.9
1.2
1.2
15.0
15.0
11.0

0.7
18.0

11.0
12.0
12.0

0.7
0.6
1.0
0.8
0.9
0.9
10.0
10.0

- —

MB

5.24

4.94

MAGNITUDE JeB.
LPZ LPH {SEC)
424
4.80
-5.5
4.13
3.97
-4.0
4.22
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STATION

CODE

MCC

GH-

RK~-

ALB

OXF

TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

p1sT.
{DEG)

lé.b4

1491

15.21

15.56

15.60

[DEG)

333.2

108.8

36.6

314.8

102.5

AZIMUTH COMP.

P2
SP?

LPZ
LPT
LPR

SPZ
SPZ
SPZ
SPY
SPR
LPT
LPR
LPZ

LPR
LPT

SPe

SPZ
Spz

TRAVELTIME
{SEC)

E{P) 208.7

PP 217.9

LR 450.

LR

LR

IPC 212.0

PG  279.9

LG  48T7.

LG

LG

1Q  410.

LQ

LR 4560.

LR

LR

E{P) 223.4

E(P) 216.5

PP 225.5

AMP  PER
(MU)  (SEC)
9.4 0.6
899. . 12.0
NRC 10.0
7.9 0.8
15.7 0.6
39.2 1.0
37.8 0.8
18.6 0.7
798.  12.0
439.  20.0
337.  20.0
170. 20.0
37.3 0.8
45.0 1.0

MAGNITUDE
MB LPZ LPH

J.Be.
{SEC})

5.4
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TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST. AZIMUTH COMP. TRAVELTIME AMP PER MAGNITUDE | JaB.

CODE {GEG) {DEG) {SEC) (MU}  (SEC) M8 LPZ LPH [SEC}
OXF {CONTINUED) SPZ PG 282.0 700 1.0
SPZ LG 487 431.8 l.8
LPN LQ 510. 820. 6.0
LPE LQ T4le 6.0
LPZ LR  568. 833. 10.0 4.20
LPN LR -~ S
LPE LR 630. 10.0
CHI 15.62 T4.3 SPZ LG 541. NRC 1.9
WQ- 15.64% 78.1 SPI PG 277.7 32.5 0.5
' . SPT LG 452 120.3 0.8
SPR LG 6T.7 0.7
LPZ LR 428. 1503. 13.0 4.34
LPT LR e e '
LPR LR 968 12.0
FFC 15.85 - 128 SPZ EP 221.2 3.9 0.4 3.95 —4.5
5Pz PP 243.9 21.9 0.5
SPZ PG 299.9 20.0 0.6
SPZ LG 496 . 31.3 1.3
SPN LG 16.2 0.8
SPE LG 96.2 1.5



-8-[-!_

TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST. AZIMUTH COMP.

CODE {DEG) (DEG)

FFC {CONTINUED)

LHC 16.16 50.0

PG~ 17.64 330.6

PHC 17.75 315.9

CPO 18.15 = 95.1

LPZ
LPN
LPE

SpZ
LPN
LPE
LPZ
LPN
LPE

5Pz
LPT
LPR
LP2
LPT
LPR

SPZ
SPZ

SP1

TRAVELTIME
(SEC)

LR  580.

LR

LR

E(P) 226.2

LQ 516.

LQ

LR 552,

LR

LR

E(P) 248.1

LQ  460.

LQ

LR  590.

LR

LR

E(P) 247.8

PP 258.4

EP  253.2

PER
{SEC)

MB

4.58

4.35

436

MAGNITUDE
LPZ LPH
3.99 .
3.90
4.51
4455
4.13
4425

J.B-
{SEC)

~1.8
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TABLE 1 {CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST.
CODE (DEG)

CPO (CONTINUED)

MLF 18.32

SHA 18.37

AAM 18.59

{DEG)

B83.3

112.2

T3.2

Spz
SPZ
SPZ
SPN
SPE
LPN
LPE
LPZ
LPN
LPE

SpP2
SPL
SPN
SPE

LPN
LPE
LPZ
LPN
LPE

LPN

AZIMUTH COMP.

PP
PG
LG
LG
LG
LQ
LQ
LR
LR
LR

IPC
LG
LG
LG

LQ
LQ
LR
LR
LR

LQ

TRAVELTIME

{SELC)

263.8
314.9
569.

590.

645.

256.4
557

700.

720.

616.

AMP PER
{MU)  (SEC)
18.8 0.4
15.56 0.6
39.8 0.7
WaeOa
Wala
387. 13.0
2951. 13.0

938. 10.0

2315. 12.0
14.9 1.0
6T7.5 2.0
91-5 1-0
51.2 1.0

2041. 6.0

219%4. 6.0

T4l. 10.0
1481. 10.0
1111. 10.0

519. 10.0

MAGNITUDE J.B.
MB LPZ LPH {SEC)
4.75
4. 74
4-11 _0.8
4.26
4.66
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TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES 'AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST.
CODE {DEG)

AAM {(CONTINUED)

FSJ 18.64
*0ORT 15.02
GI-  19.30

{DEG)

329.1

93.1

78.2

LPE
LePz
LPN
LPE

SPZ
Lpz
LPN
LPE

SPL
SPZ

SPL
SPZ
SP2Z
SPT
SPR
LPz
LPT
LPR

AZIMUTH COMP.

LQ
LR
LR
LR

EP
LR
LR
LR

IpC

ES

EP
PP
LG
LG
LG
LR

LR

LR

TRAVELTIME
{SEC)

544 .

260.3
636.

264.9

457.1

266.8
277.9
470.

595,

AMP PER
(MU)  (SEC)
1293. 8.0
43]. 8.0
71l4. T.0
30.8 0.7
238. 14.0
295. 10.0
588. 10.0
6.2 0.6
12.3 0.6
12.0 0.8
50.6 1.0
9.7 0.8
NRC 17.0

MAGNITUDE
MB LPZ LPH
4,62
4,44
4,51
3.64
4.24
4.0%4

JeBo.
{SEC)

-202
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STATION
CODE

ATL

CLE

SUD

OXM

FCC

RULISON TRAVEL

DIST.
" {DEG)

19.89

20.19

20.91

21.27

- 21.31

AZTIMUTH
{DEG)

100.1

TS5.6

61.5

158.0

20.1

TABLE 1 (CONTINUED)

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

COMPa

SPZ
SPL
SPN
SPE
LPN
LPE
LPZ
LPN
LPE

SPN
SPE
LPZ
LPN
LPE

5pP2

SP2
SPZ

SPZ

EP
LG
LG
LG
LQ
LQ
LR
LR
LR

LG
LG
LR
LR
LR

EP

EP
PP

EP

TRAVELTIME
{SEC)

272.9
603.

652.

T12.

693.

INOP
{629.)

284.6

289.1
300.8

287.2

AMP
(MU

6.3
100.8
139.5

80.1
829.
529.
926.
222.
926.

833.3
294.1

238.
568a

120.0

12.5
NRC

69.4

PER
{SEC)

e
DOOO M O

e 0 L1 9 5 e B

COQOoOoOWLspW

PRI
ool oo

C~N i O™

Pt
<

=
. &
@ o

MAGNITUDE J<B.
MB i.PZ LPH {SEC)

4.19 —~2.9
& o 42
443
4.34
5.18 —1la.7
4-22 -1-3
4.97 "'"3.0
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RULISON TRAVEL

STATIGN DIST.
CODE {DEG)
FCC {CONTINUED?
UNM 21.29
MRS 21.57
BLA.  21.68

AZTMUTH

{DEG)

156.8

80.4%4

87.1

TABLE 1 (CONTINUED}

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

COMP,

LPZ
LPN
LPE

LPN
LPE
LeZ
LPN
LPE

SPi
SPN
SPE

SPZ
SPZ
spz
SPN
SPE
LPZ
LPN
LPE
LPZ

LR
LR
LR

LQ
LQ
iR
LR
LR

LG
LG
LG

1°C
PP
LG
LG
LG
ES
LQ
LQ
LR

TRAVELTIME
{SEC)

T64.

680,

790.

666«

294.5
321.0
671.

494,
706.

T84 .

AMP
(MU}

990.
T61.
365.

Tl4a.
1078.
1020.
1031.

642.9
952.4
288.5

16.8

57.5

B8T.5
131.9
762.
443,
106.

1071

PER
(SEC)

1i.0
12.0
10.0

e
I W
*» & & 4 @
loooo

-
& v @
]

L
QOO VMQOQOOm

-
T e OO

L I

MAGNITUDE J.B.
MB LPZ LPH  {SEC)
446
4.42
440
4.49 0.2
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TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST.

CODE {DEG) {DEG)

BLA (CONTINUED)

AS- 22.51 77.2

scp 23.00 T6.8

AZTMUTH

COMP.

LPN
LPE

SPZ
SpPZ
5P
SPZ
SPT
SPR
LPZ
LPT
LPR

SPZ
SP2
SPN
SPE
LPN
LPE

"LPZ

LPN
LPE

LR
LR

EP
PP
PG
LG
LG
LG
LR
LR
LR

IPC
LG
LG
LG
LQ
LQ
LR
LR
LR

TRAVELTIME

{SEC)

301.2
307.9
359.9
694 .

805.

306.8

T67a

T46.

804%4.

893.

AMP
(MU}

548a
548.

35.0

48.1
134.6

44.3
431,

-»

255.
556.

PER
{SEC)

| NO~=~O 00 © W
» & & & & 3 @8 @ | 2 ]
o0 o o b oo

{
i

* + 8 & »
| O W wo

o
e | GO e et et s
[ ] [ ]

(= e N e

[—

~ MAGNITUDE JeBe
MB LPZ LPH {SEC}
4o 46
4042 ""1.3
3.77
4‘.34 "'005
4.47
' 4.48
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STATION
CODE

YKC

WSC

GEO

oTT

RULISON TRAVEL

DIST.
{DEG)

23.44

23.83

23.90

AZEMUTH

{DEG)

352.4

81.0

81.3

65.3

TABLE 1

(CONT INUED)

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

Comp,

SPZL
LPN
LPE
Lez
LPN
LPE

5P

5P2
SPN
SPE
LPZ
LPN
LPE

SPZL
LPN
LPE
LPZ
LPN
LPE

EP
LQ
LQ

LR
LR

LG

LG
LG
LG
LR
LR
LR

EP
La
LQ
LR
LR
LR

TRAVELTIME

{SEC)
310.0
730.

860.

T08.

806.

866.

320.8
TT6.

860.

AMP
tMU)

28.7

143,

900.

1000.
100.

NRC

2.6

92.6

20.0
1111.
1176,
1111.

42.6
547T.

468.
441 .
853.

PER
(SEC)

1.2

[ 2O T T ]

e
O L Qe e
OO HH

o

F 20 I B

QOISO

MAGNITUDE
MB LPZ LPH
4490
4.41
4450
4.63
4.81
5.07
4.20
4,69

J.B-
{ SEC)

—1-2

“0,4
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TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST. AZIMUTH COMP. TRAVELTIME AMP PER MAGNITUDE

CODE (DEG) (DEG) {SEC) (MUY {SEC) MB LPZ LPH
HMC 24.50 64.4 SPL EP 321.1 19.0 0.9 4.77
- 0GD 25.42 T5.5 5SPZ IPC 330.3 20.0 1.0 4.80
SPZ LG 804 . 62.5 )
SPN LG 7.8 1.2
SPE LG l4.6 lel
LPN LQ 820. 352. 11.0
LPE LQ e e
LPZ LR 900. 665. 12.0 4438
LPN LR 389. 8.0 4.35
LPE LR 355. 12.0
GWC 25.63 4l.7 LPZ LR 900. 160. 11.0 3.90
LPN LR e e
LPE LR 188« 8.0
MNT 25.91 65.2 SPZ E{(P) 335.1 5.0 0.3 4.72
LPN LQ B836. 385. 11.0
LPE LQ —e —~ -
LPZ LR 920. 8313, 10.0 455
LPN LR 577. 8.0 4.62
0.0

LPE LR ' 577 1

J.B.
{SEC)

-0-?

-0.3

—0-1
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STATION. DIST.

CODE

BLC

PAL

WES

SFA

RULISON TRAVEL

[DEG)

25.92

25.96

27.71

2T+30

AZIMUTH
(DEG)

11.9

755

71.9

61.7

TABLE 1

{CONT INUED)

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

COMP. TRAVELTIME
(SEC)

5Pz
LPN
LPE
LPz
LPN
LPE

LPN
LPE
LPZ
LPN
LPE

SPZ
LPN
LPE
LPZ
LPN
LPE

LPN
LPE
LPZ

EP
LQ
LQ
LR
LR
LR

LQ
LQ.
LR
LR
LR

E{P)
LQ
LQ
LR
LR
LR

LQ
LQ
LR

333.2
858.

940

823.

931.

352.3
R92.

998.

300.

372.

AMP PER
(MU}  (SEC)
31.5 0.7

267. 10.0
Ta44e 10.0
698. 10.0
291. 10.0

2500. 14.0

- »

6977. 14.0
1648. 11.0
5769. 14.0

5.9 0.9
461. 8.0
1097. 8.0
219. 8.0
T68. B.0

588. 10.0

-— Pp—

- -

735. 10.0

MB

5.15

4.39

MAGNITUDE

LPZ LPH
4.49

4.53
5.35

5.33
4.80

4.66
4.54

J-B.
(SEC)

-1.7
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STATION
CODE

SFA {[CONTINUED)

CMC

HN-

SCH

INK

RULISON TRAVEL

DIST.
[DEG)

2876

29.85

31 .44

32.12

AZIMUTH

{DEG)

354.4

63.7

4649

342.4%

TABLE 1

(CONTINUED)

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

camp,

LPN
LPE

LPN
LPE
LPZ
LPN
LPE

LPZ
LPT
LPR

Sprz
LPN
LPE
LPZ
LPN
LPE

SPZ
LPZ

LR
LR

LQ
LQ
LR
LR
LR

LR
LR
LR

EP
LQ
LQ
LR
LR
LR

EP
LR

TRAVELTIME
(SECY

970.

1050.

i070.

384.1
1030.

1104.

388.5
1210.

AMP
{MU)

294,
44].

-

250,
308.
375.
203.

471,

332.

26.3

1250.

-

792.

1458,

TT
560.

PER
(SEC)

MAGNITUDE JaB.
MB LPZ LPH {SEC)
4,50
4.06
4,39
4,19
5-12 ’ ""0-6
4.60
4,563 -1.9
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TABLE 1 (CONTINUED)

RULTSON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST.

CODE

INK

SCM

BLR

HAL

P MR

PMS

FBC

(DEG)

{CONTINUED)

32,79
32.93

33-0"‘1"

33.48
33.54

33.67

AZIMUTH
{DEG)

3126.2

329.5

66,2

325.2

324.5

30.7

COMP. TRAVELTIME

LPN
LPE

sPz

SP2

LPN
LPE
LPZ
LPN
LPE

SPZ

SPz

SPZ
LPZ
LPN

(SEC)
LR

LR

EP  395.9
EP  396.7
LQ 1070.
LQ

LR 1152.
LR

LR

ELP) 402.0
EP  403.0
EP  403.6
{R 1180.

LR

AMP
(MU)

403.
250.

6.0

6.1

394,

676.

333.

10.0

20.0

8.3

625,

140.

PER
(SEC)

Qo4

10.0

16.0

-

8.0

1.0

0.6
11.0
. 10.0

MAGNITUDE
MB LPZ LPH
4.48
4.88
4.88
4.67
4455
5 .00
4.84
4,57
4,34

JeBe

{SEC)

-043

"“'0.2
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STATION
CUDE

FBC (CONTINUED)

GIL

PJD

coL

FA-

SVW

MBC

RULISON TRAVEL

DIST.
{BEG)

34.28

34.31

34.35

34.56

36.29

37.28

AZIMUTH

{DEG}

331.3

331.3

331.0

330.9

322.6

355.5

TABLE 1 (CONTINUED)

TIMES AND

COMP. TRAVELTIME
{SEC)

LPE LR

SPZ EP  407.8

SPI EP  408.4

SPZ EP  408.0

LPZ LR 1290.

LPN LR

LPE LR

SPZ IPC 4100

LPZ LR 1200

LPN LR

LPE LR

SPZ EP  425.4

SPZ EP  432.7

LPZ LR 1340.

AMP
MU

340.

14.0

25.0
337.

Fets
318.
1654

110. .

13.3

50
561.

PER
{SEC)

10.0

1.0

1.0
14.0

-

0.6
20.0
15.0
17.0

M8

4.82

AMPLITUDES OF PRINCIPAL PHASES

MAGNITUDE J.B.
LPZ LPH {SEC)

-1.4’
"1.0
“"'1.8
4.18
—1.6
4.03
4,00
"'190
-107 -
461
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RULISON TRAVEL

STATION DIST.

CODE

M8C

NP—

5TJ

$J6

ALE

806G

{DEG)

{CONTINUED)

37.30

40.13
41.87

45.72

46423

AZIMUTH

{DEG)

355.5

59.6
108.2

Ta5

129.7

COMP. TRAVELTIME
(SEC)

LPN LR

LPE LR

SPZ EP  432.8

SPZ PCP 572.5

LPZ LR 1370.

LPN LR

LPE LR

LPZ {(LR)1380.

SPZ ELP) 471.5

SPZ EP  501.2

{PZ LR 1720.

LPN LR

LPE LR

SPZ E{P) 509.0

TABLE 1 (CONTINUED}

AMP
(MU)

313.
313.

1.8

4.3
1133.
415.
313.

15.0

S 313.

179.

- 56.1

PER
(SEC)

el e

0.7

10.0

[ p—

-

10.0

cCoowvVd

MB

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

LPZ

MAGNITUDE

1.PH

4 .49

J.B.

{SEC)

""1.7
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STATION DIST.

CODE {(DEG)

ADK

ARE

KEV

sob

HFS

KJN

*UPP

NUR

TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES QOF PRINCIPAL PHASES

47 .85
65.17

66.29

68.13

69.88

T1.07
Tl.44%

73.15

AZIMUTH

{DEG)

308.9

l141.1

15.6

17.3

27.0

18.9

25.7

224

COMP.

TRAVELTIME
(SEC)

SPZ EI(P) 518.1

SPZ

SPZ
SPZ

SPL

SPZ
LPZ

spz
SPZ

SPZ

EP  644.9
EP  64B8.5
PCP  677.9
ELP) 660.9
IPC 671.3
LR 2505

IPC  678-4
IPC 682.9
EP  691.3

AMP

{MU)

20.0

20.0

1.5
85.

7.5

20.0

20.0

PER
{SEC)

1.0

- 1.0

1.0

1.0

MB

MAGNITUDE JeB.
LPZ LPH  (SEC)

_208

~0.3

—2.0

"2.5
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STATION
CODE

TCF
SSF
LOR
LBF
BUH
MOX
*CLL
STU

GRF

RULISON TRAVEL

DIST.
(DEG)

74.32

T4.48
T4.51
T4a.76
75.71
75. 87
75.99
T6.14

76.37

AZIMUTH
(DEG)

42.5
41.3
41.0
41.2
37.9
34.8
3377
37.3

35.7

TABLE 1 (CONTINUED])

TIMES AND AMPLITUDES OF PRINCIPAL PHASES

COMP.

5P

SPZ

5Pz

5Pz

SPZ

SPZ

SpPz

SPZ

SpZ

1PC
E(P)
£p
ELP)
EP

ELP)

E(P)

TRAVELTIME
(SEC)

698.?
699.9
T00.1
101l.6

706.8

7076

T08.6

T08.7

711.2

AMP
{MU)

10.4

6-5

Te5

2.5

10.1

23.0

15.0

PER
{SEC)

1.1

1.1

0.9

1.0

MB

4.78

MAGNITUDE J.B.
LPZ LPH {SEC}Y

—107

—1'9
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STATION DIST.

CODE {DEG})

AVE

LNS

PRU

KHC

IFR

BAE

PEL

NIE

MAT

TABLE 1 (CONTINUED)

RULI SON TRAVEL TIMES AND.AMPLITUDES OF PRINCIPAL PHASES

76.89
TT42
77.63
T7.84
78.24
T84T
80;02
80.47

82.96

{DEG)

57«7

41.0

33.9

34.9

56.3

121.6

149.0

31.3

312.1

AZIMUTH COMP.

SPZ

S$PZL

SPZ

SPZ

SPZ

sPZ

SP2Z

SPZ

SPZ

TRAVELTIME
(SEC)
EP  T14.0
E(P} T18.0
EP  718.3
EP  T19.5
IPC  721.2
E(P) T22.9
E(P) 731.6
EP  734.3
EP  745.3.

AMP

{MU)

25.0

12.5

12.5

12.5

53

12.5

15.8

12.5

PER
(SEC)

0.7

0.8

1.5

1.5

1.2

l.1

1.0

MB

MAGNITUDE JeBe
LPZ LPH  {SEC)

—1.8

—007

_109

"0-8

'_1 .0

-209
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TABLE 1 (CONTINUED)

RULISON TRAVEL TIMES AND AMPLITUDES OF PRINCIPAL PHASES

STATION DIST. AZIMUTH COMP. TRAVELTIME AMP  PER MAGNITUDE
CODE (DEG)  (DEG) (SEC) (MU} (SEC) MB LPI LPH
$SPA  129.22 180.0 SPZ PKP 1148.3
MM 144.47 79.9 SPZ PKP 1175.3
*SY0  145.60 159.9 SPZ PKP l177.6

NRC NO RESPONSE CURVE AVAILABLE DR TRACE MAGNIFICATION UNKOWN

W.0. RECORDED TRACE DATA NOT READABLE

CLIP RECORDING INSTRUMENT OVERLODADED

* DATA REPORTED VIA TELEGRAPH

~.~ DATA NOT RECORDED ON INSTRUMENT TRACE

INOP RECORDING INSTRUMENT INOPERATIVE

( } PHASE,AMPLITUDE,PERIOD QUESTIONABLE

NTM NO TIME MARKS ON SE1SMOGRAM

IP  IMPULSIVE, EP EMERGENT, C INITIAL ARRIVAL COMPRESSIONAL

- LRSM STATIONS

MB  BODY WAVE MAGNITUDE, MS SURFACE WAVE MAGNITUDE

LPZ MS LONG PERIOD VERTICAL TRACE

LPH

MS LONG PERIOD HORIZONTAL TRACES, VECTOR SUMMED

JaBae
(SEC)

-0.3

""0-1

""1.8
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APPENDIX 1

SITE INFORMATION

Coordinates Magnification
Lat. Leng. Elev. Instrumentation SP Lp

Code Station Name Deg Min Deg Min Meters sP LP @ 1.0 sec @ 15.0 sec
R C&GS Temporary, 39 22,58 107 55.9% 3097 Yes Yo

Colorade
R2 C&GS Temporary, 39 26.00 107 S8.3W 2083 Yes No

Colorado
R3 C&3S Temporary, 39 27.6N 107 56.0W 1961 Tes Yo

folorado
rL C&GS Temporary, 39 27.38 107 55.3W 1838 Yes No

Colorado
RY C&GS Temporary, 39 28.98 107 56.2W 1613 Yes  No

Celorado
R6 C&GS Temporary, 39 27,2 108 03.2w 1555 Yes No

Colorado
RT C&GS Temporary, 39 17.6N 107 57..4W 218) Yes No

Colorado oo
RS 0&GS Temporary, 39 20.08 108 O1.0w 1585 Yes No

Colorado
R9 C86S Temporary, 39 31.3¥ 107 55.2W 1789 Yes Mo

Colorado
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APPENDIX 1 {con.)}

Coordinates Magnification
Lat. Long. Elav. Instrumentation ~SP LP
Code Station Name Deg Min Deg Min Meters SP LP @ 1.0 sec @ 15.0 sec
ELO C&GS Temporary, 39 32.1N 107 57.2W 2199 Yes ife
Coleorado
Rl C&GS Temporary, 39 31.78 107 L8.8w 1615 Yes  No
Colorado
R12 C&GCS Temporary, 3% 1h.3N 107 58.5W 1795 Yes No
Colorado
R13 C&GS Temporary, 39 32.0N 107 L6.8W 1646 Yes Mo
Colorade ’
R14 C&GS Temporary, 39 20.0N 108 12.0wW 152] Yes No
Colorado
R1S. C&GS Temporary, 39 38,00 108 06.0W 2134 Yes No
Colorado
Ri6 C&GS Temporary, 39 38.0N 108 06.0W 2225 Yes No
Colorado
R17 C&GS Temporary, 39 329N 107 39.3W 1661 Yes Ne
Colorado
R20 C&0S Temporary, - 39 13N 108 15.0W 1h87 Yes No
Colorado
R21 C&GS Temporary, 107 31.9W 1616 Yes No

Colorado

39 3h.3N
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APPENDIX 1 (eon.)

Coordinates Magnification
) Lat. Long. Elev. Instrumentation SP P
Code Station Name Deg Min Deg Min Meters SP LP @ 1.0 see @ 15.0 sec
R22 C&GS Temporary, 39 09.0M 108 19,0W 1451 Yes No
Colorado
R23 C&GS Temporary, 39 33.1N 107 19.4w 1798 Yes No
Colerado
R25 C&GS Temporary, 39 OL.ON 108 34.1W " 1L01 Yes  No
Colorado
R27 C&GS Temporary, ko 02,08 107 55.0N 294 Yes No
Colorado
Rr28 C&GS Temporary, 38 Lk.AN 108 03.5N 1920 Yes No
Coleorado
R30 C&GS Temporary, 39 39.0N 106 k9.5N 1920 Yes Yo
Colorade
R32 C&GS Temporary, Lo oh.9N 108 L7.3W 1646 Yes MNo
Colorado
R3S (&GS Temporary, Lho 31.00 107 31.5W 1889 Yes No
Colorado
R36 C&GS Temporary, 37 48.58 107 LO.OW 2804 Yes No
Colorado
R37 C&GS Temporary, LO 16.00 110 26.0W 1826 Yes No

Colorado
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APPENDIX 1 (con.)

Ccordinates Magnification
lat. Long. Rev, Instrumentation P Lp
Code Station Name Deg Min  Deg Min Meters SP P @ 1.C sec @ 15.0 sec
R38 C&GS Temporary, 37 17.08 107 52.8W 1981 Yes Mo
Colorado _
RLO C&US Temporary, 1 LB.oN 107 12.4W 2049 Yes No
Wyoming .
RL1 C&4GS Temporary, 36 Lh.5N 108 11.6W 1550 Yes  No
New Mexico :
RL2 G433 Temporary, : Lo Wh.9F 111 52.3W 1347 Yes No
Utah
ABM Ann Arbor, Michigan 42 18,08 83 39.Lw 25u Yes  Yes 25,000 1,500
ADE © Adak, Alaska 51 53.00 176 34.8w 117 Yes Yes 25,000 1,000
ALB Alberni, B,C., Lo 16,28 124 he.3w 25 Yes  No 23,000
Canada
ALE Alert, N.W.T., 82 29.080 62 2L.0W 65 Yes Yes 60,000 3,900
Canada
ALQ Albuguerqus, 3L S6,5N 1066 27.5Ww 1853 Yes TYes 200,000 3,000
New Mexice '
ARE Arequipa, Pern 16 27.78 71 29.5W 2452 Yes Yes 50,000 1,500
A3- Altoonaz, Lo Lh.OR 78 31.Lw Lés Yes Yes 265,000 2,730%

Pennsylvania
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APPENDIX 1 (con.)

Coordinates . Magnification
Lat. . Long. Elev. Instrumentation SP LP
Code Station Name Deg Min Deg Min Meters Sp LP @ 1.0 sec_ @ 15.0 sec
ATL Atlanta, Georgia 36 26.0N Bl 20.3W . 272 Yes Yes 50,000 3,000
AVE Averroes, Morocco 33 17.9% 07 2L.8w 230 Yes No 10,000
BAE Brasilia, Brazil 15 50.58 L7 ho.2W 1200 Yes Ko hO0,0Qf_)
BCH Boulder City, 35 589N 11k S0.0W 776 Yes No 125,000
Nevada
s Byerly, California 37 52.6N 122 14.1W 276 Yes  Yes 25,000 3,000
BLA Hlacksburg, Virginia 37 12,78 80 25.2W - 63h ' Yes Yes 100,000 3,000
BIC Baker Lake, W.W.T., 6L 19.08 96 OL.OW 16 Yes Yes 28,000 3,800
: Canada
BLR Black Rapids, 63 30.IN 145 So.7W 792 Yes  No {555,000)
Alaska :
My Battle Mountain, 4O 25.9N 117 13.3W Yes No
Nevada
Mo Etue !{ounté.ins, Oregon LI S0.98 117 18.3W 1189 Yes Yes 830,000 25,000
RO1 Boulder, Colorado k0O 00,88 105 15.1W 1669, Yes No
BOG Bogota, Colombia ok 37.L8  7h o3.9W 2658 Yes Yes 12,500 3,000

BIY Beatty, Nevada 36 53,0 116 L6.0W 1183 Yes  No
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APPENGIX 1 (con.}

Magnification

Coordinates
Lat. Long. Elev. Instrumentation sP LP
Code Station Name Deg Min Deg Min Meters SP LP ® 1.0 sec @ 15.0 sec
BUH Buehlerhoehe, L8 LO.5N 08 13.7E 750 Yes No 115,200
West Cermany
T Butte, Montana hé 00.BN 112 33.6wW 1758 Tes o 50,000
BY- Hoomfield, Iowa LO Lé6.SH 92 27.5W 253 Yes  Yes 72,000 12,300%
cou Cedar City, Utah a7 L3.LNy 123 Oh.OW 1715 Yes No
CLE Cleveland, Chio L1 29.58 81 31.9W 326 Yes Yes 1,760 2,100
“CLL Collmberg, S1 18.5M 13 00.3E 230 Yes Ho 10,000
East Germany
CMC Coppermine, N.W.T., 67 50.0N 115 05.CwW 31 Yes. Yes 33,500 3,800
Canada
COL College, Alaska 6l Sh.ON  1W7 hT7.6W 320 Yes  Yes 100,000 1,500
COR Corvallis, Oregon L 351N 123 18.2W 123 Yos  Yes 25,000 1,500
tPo Cumberland Plateau, 35 35,78 65 ah.ow 57h Yes Yes 390,000 1,900
Tennessee
CR- Crete, Nebraska L0 39.98 96 BrL.2W 2 Yes  Yes 68,500 2,390%
DAC Darwin, California 36 16,68 117 35.6W 1433 Yes  No
DAL Dallas, Texas 32 50.8N 96 L7.0W 187 Yes Yes 25,000 1,500
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APPENDIX 1 {con.)

Coordinates Magnification
Lat. Long. Elev. Instrumentation 5P P
Code Station Name Deg Min Deg Min Meters SP LpP @ 1,0 sec @ 15.0 sec
DB Dubugque, Iowa L2 30.LN 90 L1.0W 2Ll Yes No 29,000
DEN Denver, Colorado 39 47.5N 105 02.0W 1655 Yes No
DUG Dugway, Utah Lo 11.7N 112 LB.8W W77 Yes Yes 50,000 3,000
EDM Edmonton, Alberta, 53 13.38 113 21.0W 730 Yes . Yes 35,000 500
Canada
ELY Fy, Nevada 39 07.9N 11k 53.5 2011 Yes Mo
EUR Bureka, Nevada 39 29.0N 115 S8.2 2178 Yes No 260,000
FA~ Fairbanks, Alaska 6 57.18 148 17.1W 716 Yes Yes 16k ,000 16,500%
FAV Fayettevrille, 36 07.38 94 11.L4W Lok Yes No 100,000
Arkansas }
FIC Frobisher Bay, N.W.T., 63 Lh.ON 68 2B.0w 15 Yes Yes 31,500 2,800
Canada
FCC Fort Churchill, 58 45.7N oh O5.2w 39 Yes Yes 36,000 4,500
Manitoba,
Canada
FFC Flin Flon, Manitoba, oh L43.58 101 SB.7W 338 Yes Yes 40,000 1y, 600
Carada
FGU Flaming Gorge, Utah L0 55.68 109 23.2W 1582 Yes No 2,500
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APPENDIX 1 (con.)

Coordinates Magnification
. Lat. Long. Elev. Instrumentation &P LP
Code Station Name Deg Min Deg Min Msters SP LP @ 1.0 sec @ 15.0 sec
FLA Flats, Utan 39 268.2N 110 26.3W Yes Ne
FLO Florissant, 38 L8N G0 22,2W 160 Yes  Yes 25,000 3,000
Missouri
FSJ Fort S8t, James, Sl 26,00 124 15.0W 772 Yes  Yes 29,000 2,000
B.C., Canada
GCh Glen Canyon, 36 B8N 111 35.6W 1339 Yos No 2,500
Arizona
GEC Georgetown, 38 sh.ow 77 Ch.OW 43 Yes  Yes 25,000 750
Washington, D.C.
GH- Greenville, 33 19.88 91 02.1W 30 Yes  Yes 29,000 h,B00%
Mississippi .
GIL Gilmore Creek, &l 58.58 147 29.7W 350 Yes No 50,000
Alzska
G0L Golden, Colerado 39 L42.0N 105 22.3W 2359 Yes Yes 400,000 1,500
GRF Graefenberg, 4% L1.5N 11 12.9% 525 Yes No 100,000
West Germany
as1 USGS Station, 37 09,48 116 Lo.ow 1428 Yes No
Nevada
Gs2 USGS Station, 37 254N 116 33.9W 1503 Yes No

Nevada
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APPENDIX 1 {con.)

Coordinates Magnification
. Lat. Long., Flev. Tnstrumentation SP LP
Code Station Name Deg Min Deg  Min Meters sP LP @ 1.0 sec @ 15.0 sec
G653 USGS Station, 37 05.68 116 19.0W Loo Yes Mo
Nevada
Gsh UsGs station, L7 WBLN 118 Lh.7W 520 Yes No
Washington
ass USGS Station, L6 36.68 119 L5.7W 372 Yes  No
Oregon :
GWC Great Whale River, 55 17.58 77 L5.2W 8 Yes Yes 2,900 L, 500
Quebec, Canada ) .
GZ- Galion, Chio b0 39.64 82 L7.0W 372 Yes No 162,000
HAL Halifax, Ll 38.0N 63 36.0W 56 Yes Yes 19,000 1,950
Kova Scotia,
Canada
HFS Hagfors, Sweden &0 08.0N 13 U1.7E 223 Yes Yes
HEM Hungry Horse, L8 20.78 114 Ol.7W 1100 Yes No 188,000
Montana
HMe Holland Mills, 45 h5.5N 75 38.9W 175 Yes No
_Ontario,
Canada
HN- Houlton, Maine L6 09.78 67 59.2 210 Yes Yes 122,500 56,100%
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APPENDIX 1 {com.)

Coordinates Magnificaticn
‘ Lat. Long. Hev, Instrumentation SP LP
Code Station Name Deg Min Deg Min " Meters SP LP @ 1.0 sec @ 15.0 sec
JFR Ifrane, Morocco 33 31.0N 05 07.64 1630 Yes No 380,000 -
INK CImuvik, NJW.T., 68 17.5N 133 30.0W Lé Yes Yes 68,000 3,300
Canada
JAS Jamestown, 37 56.8N 120 26.3W L57 Yes No 150,000
California
KEV Kevo, Finland 69 L5.3F 27 O0.LE 8o Yes Yes 25,000 1,500
KHC Kasperske Hory, Ls 07.88 13 34.88 700 Yes No 100,000
Czechoslovakia
XIN Kajaani, Finland 6l 05.IN 27 L2.7E 250 Yes  No 100,000
Kl Kanab, Utah 37 OLLN 112 L9.7W 1737 Yes TYes 23,800  32,800%
Ta0 LASA Center, Lé L1.38 106 13.3W i Yes
Montana
TAR Laramie, Wyoming ‘L1 1B8.9N 105 35.0W 2L00 Tes No (100,000)
LAW Lawrence, Kansas 38 57.60 95 15,00 260 Yes
LBF Les Buteaux, France Lé 5%.2N 03 58.6E 660 Yes Mo 290,000
1c- Las Cruces, 32 24,18 106 36.0W 1585 Yes  Yes 73,900  L9,800%

New Mexico
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APPENDIX 1 (con.)

Coordinates Magnification
Tat. Long. Elev. Instrumentation SP p
Code Station Name Deg Min Deg Min Meters SP P @ 1.0 sec @ 15.0 sec
LEE Ieeds, Utah 37 1k.6N 113 22,49 1067 Yes No
1HC Lakehead, (ntario, L8 25.0N 89 16.0W 196 Yes Yes 22,500 3,000
Canada ’
MM Lourenco Marques, 25 58.18 32 35.6F 55 Yes No 50,000
Mozambique ]
LON Lengmire, Washington L6 5.0 121 LB.&w Bsl Yes Yes 100,000 1,500
LOR Lormes, Sommee, - 47 16,08 03 S1.1E 530 Yes 100,000
France
1UB Iubbock, Texas : 33 35.0N 101 52.0W o9 Yes  Yes 25,000 1,500
LVN las Vegas, Nevada 36 06.6N 115 O8.Lw €10 Yes No
MAT Matsushiro, Japan 36 32,38 138 12.5EF Lo Yes Yes 100,000 3,000
MBC Mould Bay, N.W,T., 76 1k.5N 119 21.5W 15 Yes Yes 72,000 3,900
Canada ;
MCC Mica Creek, B.C., 52 03.1N 118 35.1w Yes No 32,000
Canada
MCN Mercury, Nevada ' 36 55.9N 116 03.4W Yes To
MHC Mt. Hamilton, 37 20.50 121 38.5W 1282 ' Yes Mo 31,400

California
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APPENDIX 1 (con.)

Coordinates Magnification
Lat, Long. Elev. Instrumentation Rl LP
Code Station Name Deg Min Deg Min Meters. 3P LP @ 1.0 sec @ 15,0 sec
MHT Manhattan, Xansas 3% 12.08 96 34.8W 339 Yes Yes 53,000 (7,000)
MLF Milford, Ohio 3% 08.2N8 8L 16.6wW 238 Yes No 8,000
MME Marmy Mountain, 33 33.38 111 57.5W h26 Yes  No {200,000)
Arizona
MNT Mentreal, Quebec, L5 30.2% 73 37.kW 112 Yes  Yes L3,000 1,400
Canada
v Mina, Nevada 38 26,00 118 09.2W 152k Yes No
1(0)4 Moxa, West Germany 50 38.88 11 37.0% L5 Yes  MNo 100,00C
NEL Nelson, Nevada 35 b2.70 11l 50.6w Yes  No-
NEW Newport, Washington LB 15.88 117 07.2W 760 Yes Yes 100,000 1,500
NP- Mould Bay, N.W.T. 76 15.08 119 22.0W 59 Yes Yes 221,000 17,500%
Canada
NER North Reno, Nevada 29 34,38 119 50.9W 1383 Yes No 150,000
NUR Nurmi jarvi, Finland 60 30.5N 2L 39.1E 102 Yes Yes 25,000 1,500
oGD Ogdensburg, L1 oh.oW Th 37.0W 373 Yes. Yes 100,000 6,000
New Jersey
ORT Oak Ridge, 35 55.uW Bk 18.7W 262 Yes No

Termegsee
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Coordinates Magnification
Lat. Long. Elev. Instrumentation sP LP
Code Station Name Deg Min Deg Min Meters Sp Lp @ 1.0 sec @ 15.0 sec
77 Ottawa, Omtarie 45 23.68 75 L3.0W 83 Yes Yes 23,500 3,200
. Canada
OXF Oxford, Mississippi 3L 30.7H 89 2L.6W 101 Yes Yes 50,000 3,000
oM - Oxtotitlan, Mexico 19 17.88 99 L1.3W 2700 Yes No 100,000
DAL Palisades, New York L1 ooy 73 Sh.oW 103 Yes Yes 1,500
PAS Pasadena, California 3y 08.9N 118 10.3wW 295 Yes Yes é2,000
PCU Price, Utah 39 36.LN 110 L8.3wW 171h Yes No 2,000
PEL Peldehue, thile 33 08.65 70 L1.1W 690 Yes Yes 50,000 1,500
PG- . Prince George, B.C., 53 59.8N 122 31..4W 910 Yes Yes 28L,000 96,600%
Canada
PHC Port Hardy, B.C., oo bz 0N 127 26.0W 33 Yes Yes 11,000 2,000
Canada _
PJD Pedro Tbme, 65 02.1% 17 30.5W 700 Yes  No
Alaska
PMR Palmer, Alaska €1 35.5N  1h49 07.9W L3 Yes Yes 100,000 1,000
S Palmer (South), Alaska 1 L1.7N  3h9 33.6W 716 Yes No 25,000
PNT Penticton, B.«Ca, 4o 19.08 119 37.0W Yes Yes 25,000 2,500

Canada

550
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APPENDIX 1 (con.)

Coordinates Magnification
Lat. Long. Hev. Instrumentation 5P LP
Code Station Name Deg Min Deg Min Meters 8P 193 @ 1.0 sec @ 15.0 sec
PRI Priest, California -36 0B,5N 120 39.9W 1168% Yes No 20,900
PRU Pruhenice, L9 59.3N 1, 32,GE 302 Yes No 330,000
Czechoslovakia .
REN Reno, Nevada 3% 32.LN 119 L8.8w 1383 No. Yes {1,150)
RK- Red Lake, 50 50.3N 93 Lo.3w 366 Yes Yes 304,000 70, 500%
Cntario,
GCanada
SCH Schefferville, 5L L9.0N &6 L7.0W 5L0 Yes Yes 28,500 3,200
Quebec,
Canada
SCM Sheep Creek Mt., 61 50.0N 1h7.19.7W 1020 Yes Ko 118,000
Alaska
SCP State College, Lo L7.78 77 Sl.9W 352 Yes  Yes 50,000 1,500
- Pennsylvania
5ES Suffield, Alberta, 50 23.88% 111 02.5W 770 Yes' Yes 40,000 3,600
Canada .
SFA Seven Falls, Quebec, L7 07.LN 70 L9.6W 232 Yes Yes 23,000 1,900
Canada
SHA Spring Hill, Alabama 30 L41.7N 88 o8.L4w 59 Yes Yes 6,250 1,500
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APPENDIX 1 (con.)

Coordinates Magnification
Lat., Long. Elev. Instrumentation Sp Lp
Code Station Name Deg Min Deg Min Meters 3P LP @ 1.0 sec @ 15.0 sec
SJ- San Jose, Texas sh L7.38  12L oh.3w 610 YTes Yes (330,000) 2,370%
SJG San Juan, 18 06.7N 66 09.0W 57 Yes Yes 50,000 750
Puerto Rico
SLC Salt Lake City, 4O L5.9N 111 50.9W W25 Yes Mo 11,000
Utah
SID San Luis Dam, 37 Ok.5N 121 13.2W Lh3 Yes No 100,000
California
50D Sodankyla, Finland 67 22.3N 26 37.78 181 Yes No 50,000
SPA South Fole, 90 00.08 00 00.0E 2927 " Yes Yes 100,000 37C
- Antaretica :
SSF Saint Saulge, France 48 03.7N 03 30.LE 360 Yes No 317,L00
STU Stuttgart, 48 L6.3N 09 11.6E 375 Yes Yes 25,000 750
West Germany
SUD Sudbury, Ontario, L6 28.0N 80 s8.0w 267 Yes No 20,000
Canada
ST Sparrevohn, Alaska 61 06,5N 155 37.1W 762 Yes  No (555,000)
SYO Syowa, Antarctica 69 00.38 39 30.2E 23 Yes
TCF Toulx Ste Croix, Lhé 17.3N 02 12.8E &Lo Yes No 607,200

France
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APPENDIX 1 (con.)

Coordinates Magnification
lat, Long. Elev. Instrumentation sp Lp

Code Staticn Name Deg Min Deg Min Meters SP Lp @ 1.0 sec @ 15.0 sec

TFO Tonto Forest, 3L 16,0N 111 16.2W 1402 Yes Yes 62,500 8,500
Arizona

THP Tonopah, Nevada 38 04SN 117 13.1W 1932 Yes Mo 210,000

TPH Tonopah, Nevada 38 O4.SN 117 13.LW 1890 Yes Yo

e Tucson, Arizona 32 18,68 110 h&.9W 985 Yes Yes 200,000 1,500

TUL Tulsa, Oklahoma 35 Sh.6N 95 L7.6W 256 Yes  Yes Lk ,000

jip=lo) ‘Uinta Basin, Utah Lo 19.30 109 3h.1w 1596 Yes Yes 586 77

UMM Wat. Univ. of 15 19.70 99 10.7W 2257 Yes Yes 6,250 1,500
Mexico, Mexico

UPP Uppsala, Sveden 59 51.5N 17 37.6E 1L Yes

vVIC Victoria, B.C., 48 31.2N 123 24.9W 197 Yes Yes 22,000 1,940
Canada

WES Weston, Massachusetts L2 23.1N 71 159.3W 60 Yes Yes 50,000 3,000

WQ- Watseka, Tllincis 34 52.9N 110 37.3W 1590 Yes Yes 120,000

we Yellow Knife, N.W.T., 62 28,70 11l 28.7W 198 Yes Yes 1,000 2,500

Canada

*Denotes 25-sec period.
WWNSS are underlined.
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Center,
Maryland

APPENDIX 1 (ADDENDA)
Coordinates Magnification
Lat, Long. Elev. Instrumentation sp P
Code Station Name Deg Min Deg Min Meters sSP LP @ 1.0 sec @ 15.0 nec
CHI Chicago - Loyola, L1 5L.oN 87 38.0w 183 Yes No
Tlinois .
INS Lanslevillard, 45 17.38 06 54.9E 1480 Yes No 13,000
France .
MRG Morgantown, 39 37.9N 79 57.3W 282 Yes No 5,000
West Virginia
NIE Niedzica, Poland ke 25,48 20 19.3E 555 Yes No 35,000
s1d Saint Johns, L7 343N 52 Lh.oW 62 Yes  Yes . 30,000 3,500
Newfoundland,
Canada
WsC Washington Science 3% 03.08 77 O7.LW 120 Tes No L5,000



APPENDIX 2

REPRESENTATIVE RULISON SEISMIC SIGNALS

AT PERMANENT STATIONS
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STATION: GOLDEN (GOL) COLORADO

INSTRUMENT : SPZ

MAGNIFICATION: 400,000 DISTANCE: 2.0°
TIME CORRECTION: 0.0 AZIMUTH: 80.8°
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STATION: GOLDEN (GOL) COLORADO
INSTRUMENTS: LPZ, N, E '
MAGNIFICATION: 1,500

'TIME CORRECTION: 0.0
DISTANCE: 2.0° |

AZIMUTH: 80.8°

2100 H*r 2104

60 SEC

- 98 -



STATION: DUGWAY (DUG) UTAH
INSTRUMENTS: SPZ

MAGNIFICATION: 50,000 DISTANCE: 3.8°
TIME CORRECTION: ~0.15 AZIMUTH: 283.4°

!
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STATION: DUGWAY (DUG) UTAH
INSTRUMENTS : 1PZ, N, E
MAGNIFICATION: 3,000

TIME CORRECTION: -0.15
DISTANCE: 3.8°

AZIMUTH: 283.4°

e

60 SEC.

2100 '

-*~-~vw~—ﬂvﬂmmNW\ V ﬁ N\ WthNVMMMM#NNAMW*MJ*NMMthwwwvﬂvaMﬂd

-100-
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STATION: ALBUQUERQUE (ALQ) NEW MEXICO

INSTRUMENT :

SPZ

MAGNIFICATION:

TIME CORRECTION:

DISTANCE :

4.6°

AZIMUTH: 164.6°

200,000
0.0

|

!
I

!
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j
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gf
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w T P g i e ap P s St sl s g gy
W‘\" —— N g T — e
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STATION: ALBUQUERQUE (ALQ) NEW MEXICO
INSTRUMENTS : LPZ, N, E o
MAGNIFICATION: 3,000

TIME CORRECTION: 0.0

DISTANCE: 4.6°

'AZIMUTH: 164.6°

2101 / 2106

|
&u_ﬁ.mbuuwwuﬁhﬂvﬂﬂw Wﬂﬂ;%ﬁNWWWVFMNwwhNWWﬂﬂWHWWWNW~“5”W“‘*JV'"“~*5V"
iy _ ' . i

- 2
N e L

60 SEC.

2101
n.nﬂ_ak.mwh&bu¢dhw AR AV A A ot e b VA Ay

2101

Y T ———



~MhMwMwmmdwwnﬂwﬂwwmwmwvwquﬁnaw--~ INSTRUMENT : SPZ

(TUC) ARIZONA
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NNttt e T TME CORRECTION = 0.0
PN APt e el A SN N ot P oL P P s\
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WWWW DISTANCE: 7 -Ll-o
P A e "t s e ary - T
W N M po S N T o, AZTMUTH : 198 8°
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STATION: TUCSON (TUC) ARIZONA
INSTRUMENTS : LPZ, N, E
MAGNIFICATION: 1,500

TIME CORRECTION: 0.0

DISTANCE:  7.4°

AZIMUTH: 198.8°

2103 + 2107

2103

2103

-104-



STATION: NEWPORT (NEW) WASHINGTON

INSTRUMENTS /MAGNIFICATION: SPZ/100,000
' LPZ ,N,E/1,500

TIME CORRECTION: 0.0
DISTANCE: 11.0°
AZIMUTH: 326.2°

2102 \ | '_ '2104

2106 + 2109
) N P R N NP, I N N f | P
2106
2106
"'_'—-JL——-W-_MFLA_____ ,.__,..,'L_ ’L_ e

-105-



STATION: LUBBOCK (LUB) TEXAS

INSTRUMENTS : SPN, E ‘
MAGNIFICATION: 25,000 , ~ DISTANCE:  7.6°
TIME CORRECTION: +0.3 AZIMUTH: 138.0°

NO SHORT PERIOD VERTICAL AVAILABLE

= e |
Tfi % ‘“::'-?G‘.:.‘.‘?W Mn . “S.“u'?.?u:m-..m..um‘....“.‘!' oot Tesrparsag sty
' wmmm.wmmmmwmmmmmu\\mmmmmﬁmmmmwm ||wmmwmw IWHWI'I!I"WW:IM&!‘M |
2102 -lm::m::::uwwmm Wy I A - nﬂntmmmu nuu:mmm&:-ﬂnln‘ﬂﬂm»mwu mmmmu
ey - T - o v—
2105
2102 ettnrernve —CrLEp ,‘hﬂ: -‘“

o b T I ——y




STATION: LUBBOCK (LUB) TEXAS
INSTRUMENTS : LPZ, N, E
MAGNIFICATION: 1,500

TIME CORRECTION: +0.3
DISTANCE: 7.6°

AZIMUTH: 138.0°

T T W Vi

2103

-107-
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STATION: SUFFIELD (SES)

INSTRUMENTS :
2103 —
Y IR ISR
PN TR XY

e £ L,
vl . . D 1

v

g o/ o
I

SPZ, N, E

AN N e e W e
ﬁ'* '

CANADA

2105

N T T R R

MAGNIFICATION: 40,000 .

TIME CORRECTION: -0.1

DISTANCE :

AZIMUTH:

11.2°

349.8°



STATION: SUFFIELD (SES) CANADA
INSTRUMENTS: LPZ, N, E
MAGNIFICATION: 3,600

TIME CORRECTION: -0.1  ~
DISTANCE: 11.2°

AZIMUTH: 349.8°

2105 2111
,’M.W.MJ \MM\W\M,W.W\W
60 SEC,
2105

-109~



STATION: BYERLY (BKS) CALIFORNIA

- INSTRUMENTS /MAGNIFICATION: SPZ/25,000
LPZ,N,E/3,000

TIME CORRECTION: 0.0
DISTANCE: 11.3°
AZIMUTH: 266.7°

2102 + 2104
m: M~ ! “Y:* T PRI
,—————_ 60 ssc.-————.-{_ _
2106 + . 2111
A A A wAMAR A AN AW 'W'wwm'wm'w
60 SEC.
2106 -

¢ ¢

W'W'WMW‘*WQNWWW.MMW‘W'W

2106
AR AR ANV MWWMMWWW'W‘M
-110-
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STATION: FAYETTEVILLE (FAV) ARKANSAS
!

INSTRUMENT:. SPZ

MAGNIFICATION: 100,000

TIME CORRECTION: ~13.0

2103 v

DISTANCE :

11.4°

AZIMUTH: 102.6°

|

it

60 SEC.

h v 1

Iy
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STATION: CORVALLIS (COR) OREGON

INSTRUMENTS/MAGNIFICATION: SPZ/25,000
LPZ ,N,E/1,500

TIME CORRECTION: +0.6
DISTANCE: 12.5°
AZIMUTH: 299.3°

2102 ; 2104

- 60 SEC.—o-l

N 2297 + 2111
60 SEC.
2107
!.W'——- s st PP AATA N A

PR AT A A AN A st s p e st

2107

-112-



STATION: LONGMIRE (LON) WASHINGTON

INSTRUMENTS /MAGNIFICATION: SPZ/100,000
LPZ,N,E/L,500

TIME CORRECTION: 0.0
DISTANCE: 12.5°
AZIMUTH: 310.4°

j 2105 -

"—_- -~ T — mmﬂm “lﬂ “..~ .
2103 60 SEC, !
l l
2107 + 2110
—_‘:-‘ —-1./"‘-:/\/'\/N-v'w‘ .m-
l—ﬂ-60 SEC.—>-4

-113-



STATION: PENTICTON (PNT) CANADA

INSTRUMENTS /MAGNIFICATION: SPz/25,000
- LPZ,N,E/2,500

TIME CORRECTION: +0.2-
- DISTANCE: 12.9°
AZIMUTH: 323.8°

"‘_——60 SEC.-+D-‘
2107 \ : 2111

W.M'W‘M'metwwwm

~114-



STATION: FLORISSANT (FLQ) MISSOURI
INSTRUMENTS/MAGNIFICATION: SPZ/25,000

- LPZ,N,E/3,000
TIME CORRECTION: 0.0
DISTANCE: 13.7°
AZIMUTH: 87.0°
2104

D i

21174

60 SEC,
2114
MNWW’WWWWW.MW
-115-



STATION: EDMONTON (EDM) CANADA

2103 s ;
VPRI b v A oL APl
a:wmm'" % N
2108 V} 2111
l*—60 SEC.-—-l
. 2108
‘—-—-_-\‘-
OMW_W W.ﬂ-
2108
\M‘W’W_._k T ——— o
INSTRUMENTS /MAGNIFICATION: SPZ,N,E/35,000

LPZ ,N,E/500
TIME CORRECTION: 0.0
DISTANCE: 14.3°

AZIMUTH: 346.89°
~116~



STATION:

VICTORIA (VIC) CANADA

INSTRUMENTS: SPZ, N, E

MAGNIFICATION; 22,000

TIME CORREGCTION: 0.0

. DISTANCE: 14.4°
" AZIMUTH: 314.4°
2103
- TRV RN
}*—60 ssc.__..'
2103
: W A A AR A _:‘ "
2103

b)

3
L



STATION: VICTORIA (VIC) GCANADA
INSTRUMENTS: - LPZ, N, E
MAGNIFICATION: 1,940

TIME CORRECTION: 0.0

DISTANCE: 14.4°

AZIMUTH: 314.4°

2107 *

.MMMMM'MMWMMW

4 ] \ \ ¥ ] ] " a [

60 SEC,

2107 - 211

2107

-118-



STATION: MICA CREEK

INSTRUMENT : SPZ
MAGNIFICATION:

TIME CORRECTION:
DISTANCE: 14,6°
AZIMUTH: 333.2°

2103 *
-

32,000
0.0

(MCC) CANADA

~-119-



STATION: ALBERNI (ALB) CANADA
INSTRUMENT : SPZ '
MAGNIFICATION: 23,000

TIME CORRECTION: +8.7

DISTANCE: 15.6°

AZIMUTH: 314.8°

2103 _ * 2105

At ——

60 SEC.

-120-



STATTON: OXFORD (OXF) MISSISSIPPI
INSTRUMENTS: LPZ, N E
MAGNIFICATION: 3,000

TIME CORRECTION: +0.1

DISTANCE: 15.6°

AZIMUTH: 102.5°

2106 2112

60 SEC.

-121-



STATION: FLIN FLON (FFC) CANADA

2103 \ 2106
! - Ly i " 1y ] '“
u\/hhﬂau-~—un-muﬂﬂvdmﬂmHMMMWNwMMMW%%MMM&%M%M%M%H%%HMMMh%MﬂMWMHWMMWWMMdWMHWMNNwWﬁMMMvathWMMmde#

60 SEC.————

2103 - ~

—— - """-"“‘?‘.“':"N:""Wj‘-"‘."',".'.'.-'"V‘.'".“f-\..""""v'.v‘-"?';.-‘?".““"“"':‘\':”’\""""""':.\WMJ": :\'1.' ‘.‘,T*"‘.ETV “\{a#hm'wﬁun%m'ﬁwmm:mwm
2103 _

" O %ﬁr4nwaﬁbwmmwmhmkwMmwwhMMﬁ*MmMwRﬂhmmwﬁyMﬁw&&%WmNuqﬁwwmmmWVWmewagmmmmmnmwmmwhﬁn

! 60 SEC.

INSTRUMENTS /MAGNIFICATION: SPZ,N,E/40,000 5
 LPZ ,N,E/4,600 DISTANCE: 15.8

TIME CORRECTION: - 0.0 ' AZIMUTH: 12.8°



STATION: LAKEHEAD (LHC) CANADA

INSTRUMENTS/MAGNIFICATION: SPZ/22,500
1PZ,N,E/3,000

TIME CORRECTION: -0.1
DISTANCE: 16.2°
AZIMUTH: 50.0°

2103 * 2105
-7 —h rpnuy ity ’ h,',,.‘\,f'-ﬂ-w N AN ) L SN NN, o bty et 1 (NS A o rent A o

| 60 SEC,
' 2108 *

2108 2111
o el e
WM'W’W’ W‘WMW,
2108

w‘m W\W.W JW\W W‘M}M

-123-



STATION: PORT HARDY (PHC) CANADA
INSTRUMENT : SPZ

MAGNIFICATION: 14,000

TIME CORRECTION: 0.0

DISTANCE: 17.8°

AZIMUTH: 315.9°

2106

~124-



STATION: SPRING HILL (SHA)
INSTRUMENTS: LPZ, N, E
MAGNIFICATION: 1,500

TIME CORRECTION: 0.0
DISTANCE: 18.4°

AZIMUTH: 112.2°

2110 * '
L) . ’ ’ \

~125-

ALABAMA



STATION: ANN ARBOR (AAM) MICHIGAN
INSTRUMENTS: LPZ, N, E
MAGNIFICATION: 1,500 .

TIME CORRECTION: 0.0

DISTANCE: 18.6°

AZIMUTH: 73.2°

60 SEC.

2110 2113
W'W'W\W.W.M‘m-w.whm;m

2110
W-WVMMAWWWWW 'W’W'W'W.W'M
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STATION: FORT SAINT JAMES (FSJ) CANADA

INSTRUMENTS/MAGNIFICATION: SPZ/29,000
: LPZ ,N,E/2,000

TIME CORRECTION: +4.0
DISTANCE: 18.6°

AZIMUTH: 329.1°

, 2104 \ 2106
W_w “u"MW"«MW — T e

J S—

2109 \

2109 '
PPN AN AP NN A AN SIAIAA TN\ Pis NN SNV AN AN M

-127-



STATION: ATLANTA (ATL) GEORGIA

2104
2104 : 2106
- . Wi e ., -
b A A o s N

60 SEC.

2110 2114

;*~_“\ 9’ﬂﬂ“*;"”NNWwMH“MW;UVﬂNWAMVWﬂHHGWH&m;‘

2110

) L . \
/_m; ey AN Mm‘w'ﬁn‘-—n‘:’.:_

!

Fi

e

INSTRUMENTS/MAGNIFICATION: SPZ,N,E/50,000

LPZ,N,E/3,000
TIME CORRECTION: 0.0

DISTANCE: 19.9°
. e}
AZIMUTH: 100.1 -128-



STATION: SUDBURY (SUD) CANADA
INSTRUMEﬁT: SPZ

MAGNIFICATION: 20,000

TIME CORRECTION: +0.3
DISTANCE: 20.9°

AZIMUTH: 61.5°

2104 2106
by ik it Sputn et g AN st '-VN'PWMMWWPMWWW

60 SEC.



STATION: FORT CHURCHILL (FCC) CANADA

INSTRUMENTS /MAGNIFICATION: SPZ/36,000
A LPZ,N,E/4,500

TIME CORRECTION: +1.0
DISTANCE: 21.3°

AZIMUTH: 20.1°

210 { ‘ 2106
Ve AWM v AV P AASIAN MW et v i AN e

60 SEC.
2111 |
WMMMMWWW .y
2111 2115
Wt N IV At ANV A st AV
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2104

STATION: * OXTOTITLAN (OXM) MEXICO

INSTRUMENT : SPZ

MAGNIFICATION: 100,000

TIME CORRECTION: 0.0

DISTANCE:

AZIMUTH:

21.3°

158.0°

\ - 2106
T RS

‘ 60 SEC.

-131-



STATION: NATIONAL UNIVERSITY OF MEXICO (UNM) MEXICO
INSTRUMENTS: LPZ, N, E

MAGNIFICATION: 1,500

TIME CORRECTION: +0.19

DISTANCE: 21.4°

AZIMUTH: 156.8°

2110 * . 2{16 ’ '

' y . A A e e s e i, et P Smrrd ™, PP mmginte. ININI A
WWWWWW

60 SEC.

2110

! , M A,
“”“MwQMWNvWQWM“~MwaVV"vw\“*5kvmwwﬂVﬂyﬁﬁﬁ ”vm\“\;&m-~l&w“_

2110
'W.WM.W\W VAN W\,\MM)\W VAN it APNANANP PPINS s PPty
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STATION: BLACKSBURG (BLA) VIRGINIA

INSTRUMENTS /MAGNIFICATION: SPZ/100,000
1PZ,N,E/3,000

TIME CORRECTION: 0.0

'DISTANCE: 21.7°

AZIMUTH: 87.1°

2110 2115
ot LwMMw4;-~H;“V\NMﬂWMMMth—~u¥kv s St .

-133-



STATION: STATE COLLEGE (SCP) PENNSYLVANIA

INSTRUMENTS /MAGNIFICATION: SPZ/50,000
LPZ ,N,E/1,500

TIME CORRECTION: 0.0
DISTANCE: 23.0°

AZIMUTH: 76.8°

\ 2107

2105

60 SEC.

2112 ‘\
v » . oY \ » . . J ] .

b S BN APt [N\ o e NN NPONR NN NIPPONIINSS B IiPIAN VOt
60 SEC.
2112
w 'l _:,_‘E‘W l-‘v— A | § | Iy Y
2112 2117

L} ] +

’ ) 1
hmiw M.M'W'W m’w* PR RGPSy WP

-134-



STATION: YELLOW KNIFE (YKC) CANADA
' INSTRUMENTS: SPZ, N, E
MAGNIFICATION: 44,000

TIME CORRECTION: 0.0

DISTANCE: 23.4°

AZIMUTH: 352.4°

2104 | \

PRI A WA N
A LA L

2104 ) 2106
AR Ao Mmoot e A At Aum o nrt Ay A PO RN SN g AN A A s

|—@_60 SEC.——'—I

2104




STATION: YELLOW KNIFE (YKC) CANADA

INSTRUMENTS : LPZ, N, E
MAGNIFICATION: 2,500
TTME CORRECTION: 0.0
DISTANCE: 23.4°

AZIMUTH: 352.4°

2112 +

2112

-136-

60 SEC.




STATION: GEORGETOWN (GEO) WASHINGTON, D.G.
INSTRUMENTS: LPZ, N, E

 MAGNIFICATION: 750

TIME CORRECTION: -0.2

DISTANCE: 23.9°

. AZIMUTH: 81.3°

2113 *
) 3 ] ﬂ_ [ ARAAANSRAY A a ) 5
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STATION: OTTAWA (OTT) CANADA

INSTRUMENTS /MAGNIFICATION: SPZ/23,500
LPZ,N,E/3,200

TIME CORRECTION: 0.0
DISTANCE: 24.4°

AZIMUTH: 65.3°

2105 2106
i o o -.W~Jﬂ?uﬁhﬂnﬂnﬁ,

——

2113 *

60 SEC.

2113
W.M,WJW-M,W:W AN WA Ao st Wi

2113 2117
ﬁMWMNNﬁwNNﬂwwM#NW“MwMmwwMmwhhMdwUwMWmWW%MW“MwﬁMpNWMﬁMMﬁhHMMrWWuwﬂMMﬂMM
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STATION: GREAT WHALE RIVER (GWC) CANADA
INSTRUMENTS : LPZ, N, E

MAGNIFICATION: 4,500

TIME CORRECTION: 0.0

DISTANCE: 25.6°

AZIMUTH: 41.7°

2114 * . B
%MM%WWwW““4WW¢”WﬂW%ﬁWWWd*Kf\wNMVwNWﬂ~ﬁﬁ%MMNhﬂNW“WMMM%NNWﬂWMﬁN~QﬂMMn

60 SEC.

2114 .
W.WW_W,MW‘MW.W {4 i W ma A AV AR Ao/

2114 2117
NMWMNv*W“WWVW%ﬂ*Mw“Mﬂ”WVﬁwWWWNWWHMNmwMmewmmuwuywwwwﬂvaMwmem
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STATTION: BAKER LAKE (BLC) CANADA

INSTRUMENTS /MAGNIFICATION: SPZ/28,000
LPZ ,N,E/3,800

TIME CORRECTION: -0.4

DISTANCE: 25.9°

AZIMUTH: 11.9°

2105 \ | 2107
PN A LIt o0 A IR e S P Pt s O o Ot PP, N

R—
*““Mm“"ﬂw??::ﬂWWN”MM*%muNwwiJvvVMVVvWhNJWNMNVNHMﬂNWWMMw“N/“WVuwMMﬁ
M\WMWWWWM,W

2113 2117
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STATION: MONTREAL (MNT) CANADA

INSTRUMENTS /MAGNIFICATION: SPZ/43,000
LPZ,N,E/1,400

TIME CORRECTION: 0.0

DISTANCE: 25.9°

AZIMUTH: 65.2°

W,W .M‘mw\m AL N Wi
60 SEC.
2114
'n.‘.m. » ) " - '-L*l'i'“"m'ul*"; ‘Vﬁ'.‘ ‘\“ '"'.‘“1" s + [)
2114 2118
e ' RN io PO INING PSANNNES PN NI Pt acnpas g
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STATION: WESTON (WES) WMASSACHUSETTS

INSTRUMENTS/MAGNIFICATION: SPZ/50,000
LPZ,N,E/3,000

TIME CORRECTION: 0.0
DISTANCE: 27.7°
AZIMUTH: 71.9°

105 .
.105 | * 2107

60 SEC.

2115
A i M AANAMAN PN VIV VAo A AN AR A oot P

2115 | 2120
A Y 4 ¥ ] Y
’“‘“"W‘”“Nud@wﬂnwﬁudﬁ\N@WNW%mﬁwwmeﬂmwhuuwwnﬁmmwwwﬂmﬁwquwumw
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STATION: SEVEN FALLS (SFA) CANADA
INSTRUMENTS : LPZ, N, E
MAGNIFIGATION: 1,900

TIME CORRECTION: 0.0

DISTANCE: 27.9°

AZIMUTH: 61.7°

2115 *

L T ammadda !
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60 SEC.
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STATION: COPPER MINE (CMC) CANADA

INSTRUMENTS /MAGNIFICATION: SPZ/33,500
LPZ ,N,E/3,800

TIME CORRECTION: +0.1
DISTANCE: 28.8°
AZIMUTH: 354.4°
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STATION: SCHEFFERVILLE (SCH) CANADA

INSTRUMENTS /MAGNIFICATION: SPZ/28,500
1PZ ,N,E/3,200

TIME CORRECTION: 0.0
DISTANCE: 31.4°9

AZIMUTH: 46.9°

2105 2106 *
M;*MWWMOWMMMM
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STATION: INUVIK (INK) CANADA

INSTRUMENTS/MAGNIFICATION: SPZ/68,000
. LPZ,N,E/3,300

TIME CORRECTION: 0.0
DISTANCE: 32.1°

AZIMUTH: 342.4°

60 SEC.

2119
‘W‘W&W.W\W\W.M'W‘m‘m‘m

2119
f~w~ﬁNﬂM“MM&MyNNHWh?wMﬂMAMMJ\AﬁﬁyhhﬁdhrwﬁwHWQwWMMﬁvwwvmﬁw?wwﬂﬂywmmm

2124

-146-



STATION: HALTFAX (HAL) CANADA
INSTRUMENTS: LPZ, N, E
MAGNIFICATION: 1,950

TIME CORRECTION: 0.0

DISTANCE: 33.0°

AZIMUTH: 66.2°
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STATION: PALMER SOUTH (PMS) ALASKA
INSTRUMENT: SPZ

MAGNIFICATION: 25,000

TIME CORRECTION: 0.0

DISTANCE: 33.5°

AZIMUTH: 324.5°

2106 * 2107
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STATION: FROBISHER BAY (FBC) CANADA

INSTRUMENTS/MAGNIFICATION: SPZ/31,500
LPZ ,N,E/2,800

TIME CORRECTION: +0.5
DISTANCE: 33.7°

AZIMUTH: 30.7°
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STATION: GILMORE CREEK (GIL) ALASKA
INSTRUMENT : SPZ |
MAGNIFICATION: 50,000

TIME CORRECTION: 0.0

DISTANGE: 34.3°

AZIMUTH: 331.3°
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STATION: COLLEGE (COL) ALASKA

INSTRUMENTS /MAGNIFICATION: SPZ/100,000
: 1LPZ,N,E/1,500

TIME CORREETION: 0.0
DISTANCE: 34.4°

AZIMUTH: 331.0°
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STATION: MOULD BAY (MBC) CANADA

INSTRUMENTS/MAGNIFICATION: SPz/72,000
LPZ ,N,E/3,900

TIME CORRECTION: +0.3
DISTANGE: 37.3°

AZIMUTH: 355.5°
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STATION: SAN JUAN (8JG) PUERTO RICO
INSTRUMENT : SPZ

MAGNIFICATION: 50,000

TIME CORRECTION: 0.0

DISTANCE: 41.9°

AZIMUTH: 107.9°

2107 * . .
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STATION: ALERT (ALE) CANADA

INSTRUMENTS/MAGNIFICATION: SPZ/60,000
LPZ,N,E/3,900

TIME CORRECTION: +0.4
DISTANCE: 45.7°

AZIMUTH: 7.6°
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STATION: BOGOTA (BOG) COLOMBIA

INSTRUMENT : SPZ
MAGNIFICATION: 12,500
TIME CORRECTION: 0.0
DISTANCE: 46.2°

AZIMUTH: 129.7°
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STATION: AREQUIPA (ARE) PERU
INSTRUMENT : SPZ |
MAGNIFICATION: 50,000

TIME CORRECTION: -0.1
DISTANCE: 65,2°

AZIMUTH: 141.1°
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STATION: KEVO (KEV) FINLAND
INSTRUMENT : SPZ
MAGNIFICATION: 25,00Q

TIME CORRECTION: 0.0
DISTANCE: 66.3°

| AZIMUTH: 15.6°

2110 2112
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STATION: SODANKYLA (SOD) FINLAND

INSTRUMENT : SPZ
MAGNIFICATION: 50,000
TIME CORRECTION: +0.1
DISTANCE: 68.1°

AZIMUTH: 17.3°

* 2112
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STATTON: KAJAANI (KJN) FINLAND
INSTRUMENT : SPZ

MAGNIFICATION: 100,000

TIME CORRECTION: 0.0

DISTANCE: 71.1°

AZIMUTH: 18.9°

2111 * 2112

60 SEC.
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STATION: NURMIJARVI (NUR) FINLAND
INSTRUMENT : SPZ

MAGNIFICATION: 25,000

TIME CORRECTION: +0.3

DISTANCE: 73.2°

AZIMUTH: 22.4°
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STATION: LORMES (SOMMEE) (LOR) FRANGE
INSTRUMENT : SPZ |

MAGNIFICATION: 100,000

TIME CORRECTION: -0.3

DISTANCE: 74.5°

AZIMUTH: 41.0°
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STATION: MOXA (MOX) EAST GERMANY
INSTRUMENT : SPZ |
MAGNIFICATION: 100,000

TIME CORRECTION: 0.0

DISTANCE: 75.9° |

AZIMUTH: 34.8°

21 * ' ) 2113

60 SEC.
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2111

STATION: STUTTGART (STU) WEST GERMANY
INSTRUMENT : SPZ

MAGNIFICATION: 25,000

TIME CORRECTION: +0.1

DISTANCE: 76.1°" |

AZIMUTH: 37.3°
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STATION: GRAEFENBERG ARRAY (GRF) WEST GERMANY

INSTRUMENT : SPZ TIME CORRECTION: G.C

. - (o]
MAGNIFICATION: 100,000 AT 10X ENLARGEMENT DISTANGE: 76.4
AZIMUTH: 35.7°
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* 2112
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STATION: AVERROES (AVE) MOROCCO

INSTRUMENT : SPZ
MAGNIFICATION: &0,000
TIME CORRECTION: +5.5
DISTANCE: 76.9°
AZIMUTH: 57.7°
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STATION: LANSLEVIELARD (LNS) FRANCE
INSTRUMENT :  SPZ | |
MAGNIFICATION: 13,000

TIME CORRECTION: +5.0

DISTANCE: 77.4°

AZIMUTH: 41,0°

* 2112 2113
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2111

STATION: PRUHONIGE (PRU) CZECHOSLOVAKIA
INSTRUMENT : SPZ

MAGNIFICATION: 330,000

TIME CORRECTION: +0.2

DISTANCE: 77.6°

AZIMUTH: 33.9°
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STATION: KASPERSKE HORY (KHC) GCZECHOSLOVAKIA
INSTRUMENT : SPZ B
MAGNIFICATION: 100,000

TIME CORRECTION: 0.0

DISTANCE: 77.8°

AZIMUTH: 34.9°

2111 " - 2113
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STATION: TIFRANE (IFR) MOROCCO
INSTRUMENT : SPZ
MAGNIFICATION: 380,000

TIME CORRECTION: +5.5

DISTANCE: 78.2°

AZIMUTH: 56.3°
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STATION: BRASILIA, SOUTH AMERICAN ARRAY SYSTEM (BAE) BRAZIL
INSTRUMENT : SPZ

MAGNIFICATION: 400,000

TIME CORRECTION: 0.0

DISTANCE: 78.5°

AZIMUTH: 121.6°

W\W/\PVWN\‘\/WW’\/\MJ\A

!f 20 SEC. --l
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STATION: PELDEHUE (PEL)
INSTRUMENT : SPZ
MAGNIFICATION: 50,000
TIME CORRECTION: 0.0

DISTANCE: 80.0°

AZIMUTH: 148.9°
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STATION: NIEDZICA (NIE) POLAND
INSTRUMENT : SPZ

MAGNIFICATION: 35,000

TIME CORRECTION: -17.5

DISTANCE: 80.5°

AZIMUTH: 31.3°

2112 \ 2113
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STATION: MATSUSHIRO (MAT) JAPAN
INSTRUMENT : SPZ

MAGNIFICATION: 100,000

TIME CORRECTION: 0.0

DISTANCE: 83.0°

AZIMUTH: 312.1° X
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