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PERSONNEL OF UNIVERSITY OF UTAH SEISMOGRAPH STATIONS NETWORK DURING 1969

Kenneth L. Cook, Director

Cedar City (CCU)
Judd, Harl E. -- Attendant in charge
Jones, Merrill R., Attendant
Morrell, W. Lee, Attendant

Dugway (DUG)
Salisbury, A. M. -- Attendant in charge
Hergott, John, Attendant
Bishop, Gerald R., Attendant

Price (PCU)
Trujillo, A. R. -- Attendant in charge
King, A. Lavell, Attendant
Torgerson, Robert 0., Attendant

Salt Lake City (SLC)
Anderson, Andrew M., Attendant
Bellon, R. Steve, Senior Technician-Analyst
Fox, Carma, Executive Secretary
Hathaway, Grace M., Research Analyst
Logan, Kathleen H., Secretary
Majors, W. Lee, Technicain-Analyst

Logan (LOG) -- station owned by Utah State University
Hardy, Clyde T., Chairman, Department of Geology,
Utah State University -- in charge
Galloway, Cheryl, Attendant
Harston, Ruth, Attendant
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SEISMOGRAPH STATIONS OF THE UNIVERSITY

Dugway, Utah* (DUG)

Latitude: 40° 11.70°' N Longitude: 112° 48.80° W
Elevation: 1477 meters Bedrock: Rhyolite-quartz dacite flow (Tertiary)
Time: Standard timing system of the World-Wide Standard Seismograph

Network, Model 10700, The Geotechnical Corp., Carland, Texas.

Calibration WWV time signal automatically impressed every 6 hours.
Instruments: Standard Benioff three~component seismographs (Z, N, E)3
Sprengnether three-~component seismographs (Z, N, E);
Wood-Anderson horizontal torsion seismographs (N, E).

Locality: The vault is located 5 miles southwest of Dugway, Utah and
is underground.

Price, Utah (PCU)

Salt

Latitude: 39° 36.40' N lLongitude: 110° 48.30' W
Elevation: 1714 meters Bedrock: Mancos shale (Cretaceous)
Time: Simplex Master Clock calibrated against WWV, Calibration time

signals impressed manually at beginning and end of daily record.
Instruments: Portable Benioff three~component seismographs (Z, N, E);
Wood-Anderson horizontal torsion seismographs (N, E).
Locality: The vault is located on the campus of the College of Eastern
Utah, Price, Utah. The college was formerly called Carbon
College.

Lake City, Utah (SIC)

Latitude: 40° 45.92' N Longitude: 111° 50.90' W

Elevation: 1425 meters Bedrock: Quaternary alluvium

Time: 1IBM Master Clock, calibrated against WWV. Calibration time signal
impressed manually at beginning and end of daily record.
Instruments: Portable Benioff three-component seismographs (Z, N, E);
Wilson-Lamison*¥* vertical moving-coil seismograph (Z);
McComb-Romberg#* horizontal seismographs (N, E).
Locality: The vault is located on the campus of the University of Utah,
Salt Lake City, Utah,

One of the stations in the World-Wide Stapndard Seismograph Network (WWSSN)
operated in conjunction with the Coast and Geodetic Survey, Environmental
Science Services Administration (ESSA).

Instrument owned by, and operated in conjunction with the Coast and Geodetic
Survey, Environmental Science Services Administration (ESSA).
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Cedar City, Utah (CCU)

Latitude: 37°% 40,52' N Longitude: 113° 04.11' W

Elevation: 1775 meters Bedrock: Quaternary alluvium

Time: Geotech Model TG110 Crystal Timer.

Instruments: Portable Benioff three-component seismographs (Z, N, E);
(same instruments formerly at Dugway station).

Locality: The vault is located on campus of Southern Utah State College
(formerly College of Southern Utah), Cedar City, Utah.

UTAH STATE UNIVERSITY SEISMOGRAPH STATION

Logan, Utah (LOG)

Latitude: 41° 44.,50' N Longitude: 111° 48.80' W

Elevation: 1455 meters Bedrock: Quaternary alluvium

Time: Master pendulum clock calibrated against WWV. Calibration time
signals impressed manually at beginning and end of daily record,

" Instruments: Wilson-Lamison vertical moving-coil seismograph (2);
Wood-Anderson horizontal torsion seismographs (N, E).

Locality: The vault is located on the campus of the Utah State Univer=-
sity, Logan, Utah.

The station, which is owned by Utah State University,was under the

supervision of Dr. Clyde T. Hardy, Chairman, Department of Geology,
Utah State University, during the period covered in this bulletin.
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INFORMATION IN THE BULLETIN

The University of Utah Seismological Bulletins present data for important
earthquakes occurring principally in the conterminous United States west of
longitude 105°W approximately (Rocky Mountain Front). Data for certain selected
earthquakes in northwestern Mexico and southwestern Canada are also included.
Emphasis is given to events occurring in Utah and immediately adjacent areas.
Earthquakes occurring at teleseismic distances are not generally included in
the Bulletin.* Certain seismic events of special interest are included, as
for example large announced underground nuclear explosions at the Nevada Test
Site (NTS) and other areas, high-energy chemical explosions in various regions,
and certain unannounced seismic events from the Semipalatinsk (eastern Kazakh)
area, USSR.

The present University of Utah Seismological Bulletin gives the data and
arrival times of the most important phases from seismic events as described
above that were recorded at the University of Utah seismograph stations,
Dugway (DUG), Price (PCU), Salt Lake City (SIC), Cedar City (CCU), and at the
Utah State University station at Logan (LOG).

For the Price (PCU) station only, the designation '"R" has been used to
identify tentatively a phase that is apparently generated by probable rockbursts
associated with coal mining activity in Carbon County, Utah., The phase generally
arrives within about 15 seconds after the compressional P-wave first arrival,
but at least several seconds later than the conventional body shear S-wave
and is thought to be associated with a surface wave arrival. An event associated
with this type of activity is designated '"Probable rockburst, Carbon County,"

A seismic event associated with blasting in the Bingham Canyon mining area
of western Salt Lake County is designated as a "Bingham blast." Only those
Bingham blasts with a ground motion = 10 millimicrons, as recorded at the
Dugway (DUG) station, are included. Seismic events associated with blasting
in the Elkol, Wyoming and McGill, Nevada mining areas are designated "Elkol
blast" and "McGill blast," respectively.

In this bulletin for 1969, only those probable rockbursts in Carbon County,
Utah, that were recorded at the Price (PCU) station and, in addition, one or
more other stations (i.e., a total of two or more stations) are included.

* During the period covered by this Bulletin, data recorded at the Dugway
(DUG) station for earthquakes occurring at teleseismic distances, as
well as for local and regional earthquakes of magnitude 4.0 approximately
or greater, were promptly forwarded to the Coast and Geodetic Survey
(CGS), ESSA, and included in the Earthquake Data Reports and Seismological
Bulletin of the CGS.
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Unless otherwise indicated, epicenter locations that give specific lati-
tudes and longitudes, depths of focus (h), and magnitudes in the '"Remarks"
column are taken from the Coast and Ceodetic Survey (CGS) Earthquake Data
Reports. Epicenter locations of many local earthquakes and blasts, however,
were determined also by the staff of the University of Utah Seismograph
Stations. These determinations, which are indicated by an asterisk (%)
preceding the information in the "Remarks" column, were made using a
modified Geiger's epicenter determination method which was programmed for
a UNIVAC 1108 digital computer of the University of Utah Computer Center.
Data for these events were obtained from not only the University of Utah
seismograph stations but also other seismograph stations in Utah and the
surrounding states. A more complete discussion of the methods and techni-
ques used in the local earthquake research by the staff of the University
of Utah Seismograph stations is given in a paper by Cook and Smith (1967)%.
In the case where both CGS and University of Utah epicenter determinations
were made on the same event, the epicenter chosen was that believed to be
the most accurate based on the number of stations available, the location
of the epicenter with respect to reporting stations, and the general charac-
teristics of the events. The number of stations used in the epicenter
determination by us is given in parentheses in the "Remarks'" column.

Magnitudes ('"Mag.') of some local events were determined by using
Wood-Anderson torsion seismograph data from DUG, LOG and/or PCU. These
determinations are noted with either an asterisk (%) or "(U. of U.,)" in
the "Remarks" column. Where magnitude is given without any indication
of the source from which it was obtained, it may be assumed to have been
taken from CGS Earthquake Data Reports.

%* Cook, K. L. and R. B. Smith, 1967, Seismicity in Utah, 1850 through
June 1965: Bulletin of the Seismological Society of America, vol. 57,
no. 4, p. 689-718, August 1967.
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BULLETIN FORMAT

A, MONTH and YEAR: These are found in the upper left-hand corner of
each page.

B. DAY (CCT): Listed in the left margin in Creenwich Civil Time (GCT);
entered in chronological order. Because Greenwich Civil Time (GCT) is 7 hours
later than Mountain Standard Time (MST), some GCT dates are 1 day later than
the MST date,

C. STA: Station designators, DUC--Dugway, Utah; PCU--Price, Utah;
SIC--Salt Lake City, Utah; CCU--Cedar City., Utah; and LOG--Logan, Utah,

D. PHASE: For local events, an attempt has been made to better identify
the recorded phases by using the phase designations as published in Seismological
Tables, Jeffreys and Bullen, 1958. For teleseismic events, only the P phase
is usually listed even though other short-period and long-period phases may have
been recognizable on the seismograms; and for these events it is hoped that the
magnitude and/or ground motion will help the reader to determine whether other
phases may appear on the seismogram., For purposes of the bulletin, the
prefix "i" (impetus) indicates a phase* timed to 0.1 sec, and the prefix
"e" (emersio) indicates a phase* timed to 0.5 sec. An "e" preceding the
phase indicates an emersio phase with undiscernable first motion, A phase
designator in parentheses indicates uncertainty of the start of the phase;
and in the case of local earthquakes, the parentheses are also indicative
that the phase designation is uncertain., For the purpose of the bulletin, the
prefixes "i" and "e" without a suffix indicate an unknown phase timed in
accordance with the definitions above.

E. DIR: Dirqbtion of first motion. Used only when "i" or impetus first
motion is recorded on the seismogram. 'C" indicates compressional (up) first
motion and 'DY indicates dilatational (down) first motion.

F. TIME (GCT): All timing is recorded in Greenwich Civil Time (CGCT)
in hours, minutes, and seconds (to the nearest tenth of a second). For
conversion to Mountain Standard Time (MST) and Mountain Daylight Time (MDT):
MST = GCT - 7 hours; and MDT = GCT - 6 hours.

G. PER: Period, in seconds, of the cycle measured for ground motion.

H. GND MOT: Amplitude (Amp) of ground motion, in millimicrons (Mu), of
the recorded phase.

I. DIST: Epicentral distance, in kilometers (km), unless otherwise noted.
J. MAG: Richter magnitude.
* i = sudden beginning of the motion (impetus); impulsive and sharply defined
beginning of a phase; direction of motion is usually evident.

e = gradual beginning of the motion (emersio); poorly defined emergence
of a phase.
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K. REMARKS: Lists the locations of events and other pertinent data.
"Local," "regional," and "teleseismic" indicate events occurring within the
following approximate distances, respectively, of the recording statiom:

50 km; 500 to 1775 km; and more than 1775 km. "h'" is depth of focus, in
km. Also included in the "Remarks" column are the terms "Bingham blast"
and "Rockburst," which were discussed in the previous section.

CHARACTERISTICS AND MAGNIFICATIONS

The characteristics and magnifications of the seismographs of the Uni-
versity of Utah Seismograph Network during the period of this bulletin are
given in Table 1. Corresponding data for the Utah State University
seismographs during the same period are also given in the same table.

COMPILATION OF BULLETIN

This bulletin was compiled by R. Steve Bellon, Senior Technician-Analyst,
Grace M. Hathaway, Research Analyst, and W, Lee Majors, Technician-Analyst,
under the direction of Dr. Kenneth L. Cook, Director, University of Utah
Seismograph Stations.
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PHASE IDENTIFICATION FOR LOCAL AND REGIONAL EARTHQUAKES

In this bulletin and in previous bulletins, unless otherwise indicated,
the following phases are interpreted on the basis of the observed character
of the events on the seismograms and the known local and regional travel-
time curves, as observed by (1) Berg and others (1960) and (2) Narans and
others (1961).%

P (for primary)--a longitudinal (compressional or dilatational) body
wave, in which the rock particles in the earth are vibrating back and forth
in the direction of wave propagation.

§ (for secondary)--a transverse (or shear) wave, in which the rock
particles are vibrating perpendicular to the direction of propagation.

The P and S body waves originate at the focus, or hypocenter
(point of origin of an earthquake).

Note:

Pn--a compressional wave that has penetrated through the crust and
travels as a refracted wave in the upper-mantle rocks of the earth (Pakiser,
1963, p. 2749).

Pr-~a compressional wave that has penetrated through the upper layer
of the crust and travels as a refracted wave in a deeper layer of the crust
(Pakiser, 1963, p. 2748-2749).

Pg--a compressional wave that has penetrated through the sedimentary
veneer of the earth and travels as a refracted wave in the upper layer of
the crust (Pzkiser, 1963, p. 2748-2749).

Sn-~a shear wave that corresponds approximately to the Pn-phase travel
path,

Sg--2 shear wave that corresponds approximately to the Pg-phase travel
path,

Surface waves,~--waves which are generated when the P and S body waves--
which originate at the focus--reach the surface of the earth, and travel
along the earth's surface as large amplitude surface waves, designated
"Rayleigh waves" (R) and "Love waves" (L). 1In this bulletin these two types
of waves are collectively designated as "L'", except as otherwise indicated.

A notable exception is for a characteristic seismic event that is apparently
associated with probable rockbursts in the coal-mining areas in Carbon County,
Utah, which is designated "R" as previously described.

*See also the discussion under "D. PHASE" on page "v" in this bulletin.
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Probable rockbursts in coal-mining areas in Carbon County, Utah.--In this
bulletin, the phase designations observed from probable rockbursts in the coal-
mining areas in Carbon County, Utah, which are modified slightly from those
of Norris (1967), are as follows (as generally observed at the Price, Utah
(PCU) station):

P (same as "P3" designation of Norris, 1967, p. 10)--the first compres-
sional arrival which is refracted along the second interface (at an assumed
depth of 6.8 kmi,according to Norris, 1967, p. 33).

Pg (same as "Pj" designation of Norris, 1967, p. 10)--the direct
compressional wave traveling in the top layer of the earth.

R--a phase interpreted by Norris (1967, p. viii) as a Rayleigh wave,
which generally arrives within about 15 sec after the compressional P-wave
first arrival, but at least several seconds later than the conventional body
shear S-wave, which, according to Norris (1967, p. 36) is not generally
observed for these probable rockbursts.

Earthquakes in the coal-mining areas in Carbon County, Utah.--In this
bulletin, for earthquakes in the ccal-mining areas in Carbon County, Utah--as,
for example, in the area south of Sunnyside, Utah--the designations P, Pg, and L
generally used for the phases observed at the Price, Utah (PCU) stationm.

Notes :

1. If only two phases are interpreted from either a probable rockburst
or earthquake recorded at the Price, Utah (PCU) station, the
designations are generally P and R for probable rockbursts and P
and L for earthquakes.

2. It should be emphasized that for the seismic events generated
in the coal-mining areas of Carbon County, Utah and recorded
at the Price (PCU) station, the selection on the seismograms of s
the specific phases outlined above is often ambiguous; and, therefore
it is often difficult or impossible to distinguish the "earthquakes
from "probable rockbursts."

CORRECTIONS TO PREVIOUS BULLETINS

In the Appendix of this bulletin, corrections are given for the bulletins
for the period July 1, 1966 through December 31, 1966 (Contribution No. 92)
and the years 1968 and 1969 (Contribution Nos. 93 and 101, respectively). The
lists of corrections are rather extenmsive in order to make consistent, for the
first time, the usage of the phase identifications as defined in this 1969
bulletin with those of the above-mentioned previous bulletins, especially for
earthquakes and probable rockbursts in the coal-mining areas of Carbon County,
Utah. Also, in the above-mentioned previous bulletins, the first compressional
P-wave arrival for events at epicentral distances less than about 130 km was
sometimes erroneously designated as the "Pn" phase; and this error has been
corrected.

#This depth was based on three reversed refraction seismic profiles taken by
/Fhe U. S. Geological Survey near the mining area at Sunnyside (Norris, 1967,
A/p. 32).
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September 18, 1974 Centre
NOTICE
Reprints of the following paper are now available:
"Seismicity in Utah, 1850 through June 1965," by Kenneth L. Cook and
Robert B, Smith, published in the Bulletin of the Seismological
Society of America, vol. 57, p. 689-718, August issue 1967. The
paper includes an Earthquake Epicenter Map of the State of Utah and
a catalog of Utah earthquakes. 3 .
X £
As long as they are available, reprints may be obtained at cost plus handling E g
(totaling $1.50 each) by writing: o 2
QU
Dr, Kenneth L. Cook, Director E
University of Utah Seismograph Stations 2
Mineral Science Building g
University of Utah 0
Salt Lake City, Utah 84112 b
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Seismological I

Centre I

CORRECTIONS TO PREVIOUS BULLETINS

The "Addendum to 'Acknowledgments'" on page "x" of this bulletin
should be included in the following two previously published Bulletins:

Contribution No. Period Date Published
93 Jan, 1, 1967 - Dec. 31, 1967 Aug. 16, 1974
101 Jan. 1, 1968 - Dec. 31, 1968 Aug. 16, 1974

Notwithstanding the statement made to the contrary on pages "iii" and "iv"
of the above-mentioned bulletins for 1967 and 1968, respectively, the
symbol "##'" in the "Remarks" column was not actually used in these bulletins.

Bulletin for calendar year 1967 (Contribution No. 93):

Page 6: The latitude of Echo City, Utah earthquake should read "39.20 N."

Page 99: The blast in Salt Lake Desert by Air Force should read: '"250,000
1bs. of explosives on surface."

Bulletin for calendar year 1968 (Contribution No. 101):

Page ii: The principal facts for the Cedar City, Utah station (CCU) should
be corrected to read as follows: |

Latitude: 37° 40.52' N, Longitude: 113° 04.11' W, ’
Elevation: 1775 meters

Corrections of phase designations for previous bulletins.--In the bulletins J
for the period July 1, 1966 to December 31, 1966 (Contribution No. 92)%,

and the years 1967 and 1968 (Contribution Nos. 93 and 101, respectively)

the phase designations for the Price station, Utah (PCU) have been incon-

sistent for rockbursts and earthquakes in the coal-mining areas of Carbon

County, Utah, and should generally be changed to read as follows, to conform with

the phase designations defined elsewhere in this bulletin:

For Probable Rockbursts For Earthquakes

twggvu
IHH?Pu

If only two phases are interpreted, the designations are generally P and R

for probable rockbursts and P and L for earthquakes in the coal-mining areas of
Carbon County, Utah.

The corrections of phase designations for the above-mentioned 1966, 1967, it
and 1968 bulletins are given in the Appendix of this bulletin for 1969.

*It should be noted (see p. iii in the bulletin for the period July 1, 1966
to December 31, 1966, Contribution No. 92) that for rockbursts prior to
October 1, 1966, the surface wave phase "R" was designated "B". It is not
intended that the designation of "B" for this surface wave phase from probable
rockbursts prior to October 1, 1966 should be changed in the bulletins.

- Al -
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: - ti No. 92
Bulletin for Period July 1, 1966 - December 31, 1966 (Contribution ) Bulletin for Period January 1, 1967 - Décember 31, 1967 (Contribution No. 93)

Phase
Date Date Phase
. . d:
1966 Sta Time (GCT) Changes 9 res 1967 Sta Time (GCT) Change : To read:
P
July 5 DUG 19 39 08.5 2aE, (EmP;‘ e i Jan 3 PCU 09 19 26.8 iPn ip
2k S 805 pack he P 4 PCU 08 04 23.0 ePg eP
08 04 29.0 es ePg
Aug & PCU 16 23 57.2 iPn iP J 250 Ay T o oF
13 PCU 16 35 34.2 ePn eP : ePg
X 7 DUz 08 41 45.2 ePn eP
ey i i o 2 C -
24 PCU 03 42 30.6 ePn eP ‘
e S tr0 0 i ! 11 DUG 18 46 14.8 ePn eP
Feb 5 PCU 10 07 25.8 es ePg
Oct gg :;ch ‘:g (1)2 igg ix i: 13 PCU 03 24 51.5 es ePg
24 PCU 01 39 21.6 g2 o5 Mar 2 L0G 20 21 34.4 iPn iP
Novs— 11 PCU 16 45 39.6 ePg eP ? i 5 ig 2;‘2’ o :;’3
PCU 16 45 44.2 44 efs U 22 29 28.8 ePg eP
16 PCU 21 06 53.1 eS ePg 22 29 34.7 - T
20 PCU 14 40 55.2 es ePg !
5 PCU 16 28 12.8 s ePg
Dec 1 DUG 17 51 02.1 ~ ePn eP 5 gccg (1,'; .ﬁ gg‘: :iﬂ :;3
11 PCU 23 03 56.2 eS ePg 01 25 03‘4 & Py
24 PCU 03 58 42.0 eS ePg !
10 PCU 18 19 55.0 es ePg
19 PCU 10 28 16.9 es ePg
22 PCU 17 14 53.2 ePg eP
17 14 58.6 eS ePg
24 PCU 12 29 02.1 es ePg
27 PCU 14 42 14,1 eS ePg
PCU 21 22 37.0 eS ePg
29 PCU 13 33 56,5 ePg eP
30 PCU 00 14 03.5 eS ePg
PCU 20" 51 397 esS ePg
Apr 6 PCU 06 47 11.8 ePg eP
8 PCU 02 44 47.4 ePg eP
02 44 53.4 es ePg
11 PCU 18 10 54.8 ePg eP
12 PCU 09 56 36,7 ePg eP
09 56 42.1 esS ePg
PCU 10 33 32.9 ePg eP
10 33 38.3 eS ePg
Apr 14 PCU 04 58 14.1 ‘ ePg eP
04 58 21.4 eS ePg
= A9 - - A3 -
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Bulletin for Period January 1, 1967 - December 31, 1967 (Contribution No. 93) B 4
ulletin for Period January 1, 1967 - December 31, 1967 (Contribution No. 93)

Date Phase

1967 Sta Time (GCT) Change: To read: Date Phase
1967 Sta Time (L"CT.') Change: To read:
Apr 16 PCU 15 51 40.6 e eP
% 15 51 45.7 egg ePg May 24 BCU gi 2; gg.g ePg e
PCU 23 24 58.2 ePg eP . es p
18 PCU 01 49 42.2 ePg eP 25 PCU 10 33 20.3 ePn eﬁg
01 49 47.8 es ePg FCU 11 20 03.0 es ePg
PCU 05 17 40.8 ePg eP 5 PCU 23 01 22.8 ePg eP
05 17 46.0 es ePg 23 01 26.8 eS ePg
21 PCU 01 25 07.2 ePg eP a¢ PCU 11 30 00.9 ePg e
PCU 04 48 41.9 ePg eP PCU 12 26 02.1 ePg eP
22 PCU 23 17 23.0 iPg iP FCU 12 28 14.4 ePg eP
24 PCU 06 31 09.1 ePg eP FCU 18 01 16.3 ePg eP
06 31 15.0 es ePg §3 PCU 11 44 59.3 ePg P
PCU 07 06 05.8 ePg eP 0 PCU 20 06 09.1 ePg eP
07 06 10.8 eS ePg
26 PCU 00 10 30.6 ePg eP a2 PCU 00 02 17.9 ePg eP
00 10 38.1 es ePg ¥CU 21 11 04.9 ePg eP
PCU 16 13 28.1 ePg eP 2 & 11 0.0 es ePg
16 13 36.9 es ePg PCU 05 45 49.2 ePg eP
PCU 16 23 40.3 ePg eP y 05 45 54,9 es ePg
16 23 45.8 es ePg PCU 08 48 04.1 ePg &P
30 PCU 00 44 36.7 ePg eP 08 48 09.2 es ePg
PCU 17 10 21.1 ePg P
May 1 PCU 15 26 10.7 ePg eP ’ - 17 10 26.5 es ePg
15 26 15.6 eS ePg 21 39 55.9 ePg eP
PCU 19 20 08.7 ePg eP 8 - 21 40 01.0 es ePg
19 20 13.7 eS ePg 03 33 10.4 ePg eP |
3 PCU 06 05 55.5 ePg eP a 15 g 03 33 15.9 eS ePg
06 05 59.7 es ePg 07 31 58.1 ePg eP |
PCU 20 23 44.4 ePg eP ” - 07 31 59.9 es ePg
20 23 46.7 es ePg 19 31 30.7 ePg eP
7 PCU 04 23 04.0 ePg eP o ot 19 31 37.6 es ePg
04 23 10.2 eS ePg %g §§ 52'3 ePg eP
BCU 22 11 01.6 ePg eP . es e
22 11 10.3 es ePs 23 PCU 07 23 45.9 ePg s
9 PCU 04 44 32.0 ePg eP 5 o 07 23 50.5 eS ePg :
04 44 39,1 eS ePg 03 51 07.6 ePg eP '
10 PCU 11 40 47.6 ePg eP o . es ePg
11 40 53.7 eS ePg 03 53 23.5 ePg eP
15 PCU 23 45 14.7 ePg eP . 03 53 28.4 es ePg
23 45 19.2 eS ePg 04 10 53.3 ePg eP
16 PCU 22 49 06.1 ePg eP ' 50 04 11 02.0 es ePg
22 49 12.1 es ePg 04 56 21.7 ePg eP
17 PCU 20 06 25.6 ePg eP o 04 56 26.0 ) es ePg
20 06 31.4 eS ePg ' 11 12 11.4 ePg eP
11 21 17.4 eS per’e
- Al =
~ MG o
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Bulletin for Period January 1, 1967 - December 31, 1967 (Contribution No. 93) Bulletin for Period January 1, 1967 - December 31, 1967 (Contribution No., 93)
Date Phase Date Phase
1967 Sta Time (GCT) Change : To read: 1967 Sta Time (GCT) Change: To read:
July 1 PCU 07 32 13.0 ePn eP May 24 PCU 01 41 44.8 ePg eP
3 PCU 23 34 53,7 ePg epP 01 41 50.8 es ePg
23 34 58.7 es ePg 25 PCU 10 33 20.3 ePn eP
10 PCU o1 21 15.7 ePg eP PCU 11 20 03.0 es ePg
12 PCU 04 29 30.3 ePg eP 26 PCU 23 01 22.8 ePg eP
04 29 34.5 es ePg 23 01 26.8 esS ePg
PCU 06 59 57.6 ePg eP 27 PCU 11 30 00.9 ePg eP
07 00 00.6 eL eR PCU 12 26 02.1 ePg eP
13 PCU 15 34 14.7 ePg eP PCU 12 28 14.4 ePg eP
15 34 16.5 eS ePg BCU 18 01 16.3 ePg eP
14 PCU 08 15 05.6 ePg eP 28 PCU 11 44 59,3 ePg eP
08 15 07,2 esS ePg 30 PCU 20 06 09,1 ePg eP
18 PCU 13 45 27.6 ePg eP
13 45 29.0 es ePg June 3 PCU 00 02 17.9 ePg eP
19 PCU 14 11 38.8 ePg eP PCU 21 11 04.9 ePg eP
PCU 23 11 18,7 ePn eP : 21 11 10.8 es ePg
20 PCU 18 15 17.7 ePn eP i 5 PCU 05 45 49,2 ePg eP
25 PCU 16 07 40,6 ePg eP 05 45 54,9 es ePg
16 07 43.7 es ePg ; 6 PCU 08 48 04.1 ePg eP
PCU 20 25 57.1 ePg ep 08 48 09.2 €S ePg
26 PCU 03 11 32.0 ePn eP ] ' PCU 17 10 21.1 ePg eP
27 PCU 09 42 28.0 ePg eP 17 10 26.5 eS ePg
09 42 30.5 es ePg 7 PCU 21 39 55.9 ePg eP
29 PCU 03 25 30.6 ePg eP 21 40 01,0 es ePg
03 25 35.0 es ePg _ 8 PCU 03 33 10.4 ePg eP
PCU 03 48 53.7 ePg ep 03 33 15.9 es ePg
03 48 56.4 es ePg 15 PCU 07 31 58.1 ePg eP
07 31 59.9 es ePg
Aug 2 PCU 04 54 21.4 ePg eP 16 PCU 19 31 30.7 ePg eP
10 PCU 22 57 55.5 ePg eP 19 31 37.6 eS ePg
12 PCU 06 48 54.4 ePg ep 21 PCU 10 26 26.9 ePg eP
13 PCU 07 24 05.1 ePg eP 10 26 32.1 esS ePg
PCU 14 21 31.2 ePg eP 23 PCU 07 23 45.9 ePg eP
16 PCU 11 40 37.1 iPg iP 07 23 50.5 eS ePg
18 DUG 04 28 52.6 ePn eP 27 PCU 03 51 07.6 ePg eP
19 PCU 10 10 23.0 ePg eP 03 51 12.3 es ePg
PCU 23 51 36.8 ePg eP PCU 03 53 23.5 ePg eP
25 PCU 23 16 16.1 ePg eP 03 53 28.4 es ePg
27 PCU 06 43 05.8 ePg eP PCU 04 10 53.3 ePg eP
07 24 08,7 ePg eP 04 11 02.0 eS ePg
31 PCU 21 01 37.3 ePg eP Y PCU 04 56 21,7 ePg eP
04 56 26.0 5 es ePg
PCU 11 12 11.4 ePg eP
1121 17.4 es ePg
w A
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Bulletin for Period January 1, 1967 - December 31, 1967 (Contribution No. 93)

Date Phase
1967 Sta Time (GCT) Change: To read:
July 1 PCU 07 32 13.0 ePn eP
3 PCU 23 :34 53,7 ePg eP
23 34 58.7 eS ePg
10 PCU 01 2% 15.7 ePg eP
12 PCU 04 29 30.3 ePg eP
04 29 34.5 eS ePg
PCU 06 59 57.6 ePg eP
07 00 00.6 eL eR
13 PCU 15 34 14.7 ePg eP
15 34 16.5 eS ePg
14 PCU 08 15 05.6 ePg eP
08 15 07.2 eS ePg
18 PCU 13 45 27.6 ePg eP
13 45 29.0 eS ePg
19 PCU 14 11 38.8 ePg eP
PCU 23 11 18.7 ePn el
20 PCU 18 15 17.7 ePn eP
25 PCU 16 07 40.6 ePg eP
16 07 43.7 eS ePg
PCU 20 25 57.3 ePg eP
26 PCU 03 11 32.0 ePn eP
2 PCU 09 42 28.0 ePg eP
09 42 30.5 eS ePg
29 PCU 03 25 30.6 ePg eP
03 25 35.0 es ePg
PCU 03 48 53.7 ePg eP
03 48 56.4 eS ePg
Aug 2 PCU 04 54 21.4 ePg eP
10 PCU 22 57 SB55 ePg eP
12 PCU 06 48 54.4 ePg eP
13 PCU 07 24 05.1 ePg eP
PCU & 21 33.2 ePg eP
16 PCU 11 40 37.1 iPg iP
18 DUG 04 28 52.6 ePn eP
19 PCU 10 10 23.0 ePg eP
PCU 23 51 36.8 ePg eP
25 PCU 23 16 16,1 ePg eP
27 PCU 06 43 05.8 ePg eP
07 24 08.7 ePg eP
31 PCU 21 61 37.3 ePg eP
I AB: i
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Bulletin for Period January 1, 1967 - December 31, 1967 (Contribution No. 93)

Date Phase
1967 Sta Time (CGCT) Change: To read:
Sept 2 PCU 18 38 59.0 ePg eP
PCU 19 19 02.5 ePg eP
19 19 07.1 es ePg
5 PCU 01 Ol 19.3 ePg eP
01 01 22,5 eS ePg
PCU 19 04 18.8 ePg eP
19 04 22.6 eS ePg
9 PCU 19 52 03.2 iPg iP
10 PCU 12 10 19.0 iPn iP
16 PCU 19 56 08.3 ePg eP
19 56 12.9 eS ePg
18 PCU 08 59 36.9 ePg eP
08 59 39.4 eS ePg
24 PCU 19 36 50.8 ePg eP
19 36 56.9 eS ePg
PCU 23 33 43,5 ePn eP
25 PCU 07 08 17.7 ePg eP
07 08 23.7 eS ePg
28 PCU 07 ¥23152 ePg eP
07: 12 35,7 eS ePg
30 PCU 22 270753 ePg eP
2% 270 13,7 eS ePg
Oct 7 PCU 00 30 55,7 ePg eP
00 31 01.9 eS ePg
PCU 13 01 48.5 ePg eP
12 PCU 08 35 21.3 ePg eP
08 35.25.7 es ePg
PCU 23 47 24,7 ePg eP
23 47 30.1 eS ePg
19 PCU 22 15 36.4 iPn iP
25 PCU 01 33 08.3 iPn iP
PCU 01 33 11.6 eS ePg
PCU 02/ 1755353 ePg eP
PCU 02 41 42.1 iPn iP
02 41 44,8 eS ePg
PCU 05 53 16.2 iPn iP
U 06 06 47.6 ePg eP
06 06 52.9 eS ePg
29 PCU 01 38 14.3 ePg eP

= AP




CORRECTIONS TO PREVIOUS BULLETINS

Bulletin for Period January 1, 1967 - December 31, 1967 (Contribution No. 93)

Date Phase

1967 Sta Time (GCT) Change: To read:

Nov 5 PCU 19 04 22.1 ePg eP

6 PCU 09 54 53.3 ePg eP

PCU 10 51 20.8 ePg eP

7 PCU 13 57 48.2 ePg eP

8 PCU 23 30 04.4 ePg eP

23 30 06.1 eS ePg

9 PCU 03 17 09.8 ePg eP

03 17 13,5 eS ePg

10 PCU 09 34 37.9 ePg eP

09 34 40.8 eS ePg

13 PCU 15 40 03.1 ePg eP

15 40 09.1 eS ePg

16 PCU 00 10 55.2 iPn iP

18 P 22 38 07.3 ePg eP

21 PCU 131:23:5553 iPg 2 B

13:23557.5 es ePg

22 PCU 204 12:13:3 ePg eP

28 PCU 057320331 ePg eP

29 PCU 21 45 17,8 ePn eP

Dec 3 PCU 04 58 06.5 ePg eP

04 58 10.5 es ePg

PCU 215118 ePg eP

4 PCU 12 08 58.0 ePn eP

U 20 24 04.5 ePg eP

20 24 09.6 eS ePg

6 PCU 06 45 24.7 ePn eP

06 45 42.4 eS el

PCU 0921455 ePn eP

7 1LOG 1333, 32,7 ePn eP

9 PCU 09 30 33.0 ePg eP

09 30 36.2 esS ePg

11 PCU 21 56 16.1 ePg eP

21 56 28.1 eS ePg

PCU 22 08 50.4 ePn eP

12 PCU 07 48 18,7 ePg eP

07 48 23.2 eS ePg

PCU. 17 08 10.4 ePn eP

17 08 12.0 es ePg

14 PCU 22 14 27.0 ePn eP

15 PCU 16 02 29.5 ePn eP

L AR L
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Bulletin for Period January 1, 1967 - December 31, 1967 (Contribution No. 93)

Date Phase
1967 Sta Time (GCT) Change : To read:
Dec 16 PCU 11 46 15.8 ePg eP
11 46 21.7 esS ePg
PCU 15 16 40.6 ePg eP
15 16 47.6 eS ePg
20 PCU 04 30 12.0 iPg iP
04 30 14.3 eS ePg
PCU 09 00 16.8 ePg eP
09 00 23.7 eS ePg
22 58 57.6 ePn eP
21 PCU 10 10 00.6 ePg eP
10 10 07.7 eS ePg
PCU 16 00 46.6 iPg iP
23 PCU 17753, 11,2 ePg eP
17 53 18.5 es ePg
24 PCU 080 25 37,1 ePn eP
28 PCU 19 06 13.8 ePn eP
29 PCU 13 11..0259 ePg eP
13 11 .07.5 eS ePg
30 PCU 11100:5%.1 ePg eP
11 00 55.6 eS ePg
31 PCU 01 25 10.7 ePg eP
01 25 14,7 eS ePg

o RO e
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Bulletin for Period January 1, 1968 - December 31, 1968 (Contribution No, 101)
Bulletin for Period January 1, 1968 - December 31, 1968 (Contribution No. 101)

Date Phase -
1968 ta Time (GCT Change : To read: £ Phase
9 s (6CT) ang 1968 Sta Time (GCT) Change : To read:
Jan 3 DUG 22 38 07.3 ePn eP
5 PCU 10 55 58.3 ePn eP
10 56 04.4 es eL Mar 4 PCU 04 11 53.9 ePg eP
6 PCU 03 17 47.7 iPn iP 04 11 58.0 eS ePg
03 17 49.5 es ePg PCU 23 33 01.3 ePn eP
PCU 21 59 00.6 ePn eP 6 PCU 18 34 38.9 iPn iP
7 PCU 22 57 14.7 iPn iP 11 PCU 04 54 21.1 ePg eP
19 PCU 11 19 43.7 ePn eP 04 54 25.2 eS ePg
21 PCU 12 55 11.6 eL eR 12 PCU 19 08 26.5 ePn eP
22 PCU 16 00 48.1 ePn eP 13 PCU 03 08 47.3 ePn eP
PCU 22 40 22.2 ePn eP Due 03 09 09.6 ePn eP
25 BCU 10 05 05.3 ePg eP 14 PCU 23 06 00.6 ePg eP
16 PCU 04 47 58.9 ePn eP
Feb 2 LOG 18 38 52.8 ePn eP 17 BCU 19 57 26.1 eP* é
8 PCU 01 18 53.8 ePg eP 25 PCU 13 28 34.7 ePn eP
01 18 59.8 es ePg
7 PCU g3 12.55.3 ePg eP
8 PCU 01 36 21.8 ePn eP dpr 1 PCU 16 04 20.3 ePn eP
9 PCU 21 48 27.8 ePg eP 3 PCU 23 47 28.2 ePn eP
11 PCU 08 05 51.6 ePn eP 4 PCU 13 09 42.7 el eR
14 PCU 05 23 41.6 iPn iP 5 DUG 20 39 50.0 ePn eP
15 BCU 16 24 16.3 iPn iP 12 PCU 10 09 26.5 ePn eP
U 19 07 58.3 ePn eP 16 PCU 09 27 42.4 ePn eP
16 PCU 01 43 04.0 ePn eP 21 PCU 02 04 54.8 ePg eP
PCU 10 57 25.0 ePg eP 02 05 00.8 eS ePg
10 57 30.0 eS ePg 22 Dueé 18 39 00.9 ePn eP
17 PCU 18 38 24.8 ePg eP DUG 22 22 54.5 ePn eP
18 38 29.8 esS ePg 27 PCU 09 54 18.0 ePn eP
18 PCU 13 31 51.4 ePn eP 28 PCU 06 05 11.0 ePg eP
20 PCU 05 58 32.3 €S ePg 06 05 17.3 es ePg
22 PCU 04 23 22.9 ePn eP 06 05 27.1 eR el
PCU 07 49 36.9 eP eP
07 49 44.3 eSS ePg May 2 PCU 17 38 57.5 es ePg
25 DUG 04 28 37.4 ePn eP SLC 17 40 14.5 ePg eP
DUG 06 02 21.5 ePn eP 3 PCU 02 26 36.9 es ePg
PCU 17 59 42.5 eS ePg 8 PCU 01 43 39.4 ePn eP
26 PCU 18 16 14.3 ePn eP 12 PCU 02 46 42.0 ePg eP
27 PCU 06 56 45.1 ePg eP 02 46 44.8 eS ePg
LOG 12 40 04.1 ePn eP
28 PCU 05 15 18.2 ePg eP 18 PCU 02 58 44.3 ePg eP
02 58 52.2 es ePg
19 07 09.3 es ePg 19 DUG 16 26 20.7 ePn eP
20 PCU 05 08 40.1 ePg eP
Mar 1 PCU 10 45 00.4 ePg eP U 10 58 36.4 ePn eP
10 45 06.0 es ePg 27 PCU 08 22 02.0 ePn eP
PCU 18 00 53.1 ePg eP
- AlO -
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Bulletin for Period January 1, 1968 - December 31, 1968 (Contribution No. 101)

Date Phase

1968 Sta Time (GCT) Change : To read: Date Phase
1968 Sta Time (GCT) Change : —To read:
May 28 PCU 15 30 27.0 ePg eP
DUG 17 39 39.5 ePn eP Aug 7 PCU 19 00 01.5 ePn eP
DUG 21 35 07.6 ePn eP 10 DUG 17 51 04.9 ePn eP
29 PCU 08 00 51.7 ePn eP 11 DUG 16 17 11.8 ePn eP
DUG 17 52 24.8 ePn eP
June 2 PCU 18 59 29.8 ePn eP 12 PCU 02 33 53.5 eS ePg
6 FCU 17 46 43,5 ePn eP 20 PCU 07 22 11.3 ePg eP
11 PCU 22 21 37.3 ePn eP 07 22 15.7 eS ePg
PCU 22 29 52.3 ePn eP 21 PCU 22 32 50.5 ePn eP
12 PCU 22 00 56.2 eS ePg 23 PCU 16 01 41.1 eS ePg
23 PCU 01 42 52,7 eS ePg 25 PCU 06 14 30.8 ePn eP
26 PCU 17 44 19.8 ePn eP PCU 07 24 51.9 ePn eP
07 24 53.8 eP* e
27 PCU 09 29 45.3 ePn eP
July 1 PCU 00 17 51.2 ePg eP
00 17 57.7 eS ePg Sept 1 PCU 09 31 30.7 ePn eP
2 DUG 21 33 0z2.0 ePn eP 8 DUG 16 43 32.6 ePn eP
PCU 23 42 31.3 ePn eP PCU 20 31 54.6 ePg eP
10 PCU 21 55 15.4 ePn eP DUG 20 50 00.0 ePn eP
14 PCU 07 21 35,1 ePn eP 9 DUG 21 27 1723 ePn eP
19 PCU 07 05 35.3 ePn eP 11 DUG 16 58 49.2 ePn eP
20 FCU 05 27 42.6 ePn eP 13 PCU 22 03 32.1 ePg eP
21 PCU 05 01 56.0 ePn eP 16 PCU 09 03 58.6 ePn eP
05 02 01.0 e P* e 19 DUG 00 44 07.0 ePn eP
23 PCU 04 36 30.3 ePn eP 20 DUG 16 51 38.5 ePn eP
24 PCU 04 05 22.3 ePn eP 21 PCU 06 29 26.4 ePn eP
26 PCU 00 31 52.9 ePn eP 06 29 29.7 eS ePg
00 31 55.9 eS ePg 23 DUG 09 03 40.0 ePn eP
PCU 02 01 14.3 ePn eP 24 PCU 01 41 35.6 ePg eP
PCU 02 55 07.1 ePn eP 25 PCU 01 14 09.3 DUG BCU
BCU 03 22 27.0 ePn eP 01 14 13.8 DUG PCU
01 14 20.3 DUG PCU
Aug 2 DUG 16 57 19.5 ePn eP DUG 23 06 04.5 ePn eP
DUG 21 35 05.8 ePn eP 29 PCU 07 52 15.4 eS ePg
3 PCU 12 18 47.5 abk eP 30 PCU 05 45 52.1 ePn eP
PCU 13 45 15.5 Pn eP
DUG 17 49 25.2 :Pn eP Oct 1 DUG 18 11 02.0 ePn eP
DUG 21 19 11.8 ePn eP DUG 18 47 41.5 ePn eP
4 PCU 06 23 49.6 ePn eP 3 PCU 02 29 08.5 ePn eP
PCU 14 51 33.5 eS ePg PCU 08 56 41.4 ePn eP
DUG 17 10 07.4 ePn eP . Fey 10 23 43.4 ePn eP
DUG 20 59 27.7 ePn eP 7 PCU 01 43 16.7 ePn eP
DUG 04 48 55.6 y ePn eP
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Bulletin for Period January 1, 1968 - December 31, 1968 (Contribution No. 101)

Date Phase

1968 Sta Time (GCT) Change: To read:

Oct 8 DUG 15428:52.2 ePn eP

11 CU 05 00 23.0 ePn eP

12 PCU 09 16 17.9 ePn eP

17 DUG 172007 1055 ePn eP

DUG 23 14 07.0 ePn eP

23 PCU 18 12 40.0 ePn eP

27 DUG 22 18 17.0 ePn eP

28 PCU 01 41 07.9 ePn eP

DUG 2213352335 ePn eP

29 PCU 08 07 01.2 ePn eP

PCU 12, 319;:0351 ePn : eP

30 PCU 02 45 37.0 ePn eP

Nov 2 PCU 09 24 11.3 ePn eP

DUG 21 58.25.6 ePn eP

4 SLC 18 38 55.2 ePn eP

DUG 18 39 04.0 ePn eP

. 6 PCU 00 13 42.8 es ePg

PCU 06 46 50.8 ePn eP

8 DUG 18 47 09.2 ePn eP

9 DUG 01 48 36.8 ePn eP

10 PCU 23 35 45,7 ePn eP

14 PCU 06 35 14.1 ePn eP

17 PCU 13 18 19.8 ePn eP

PCU 17 02 02.4 ePn eP

18 PCU 22145053:2 ePn eP

21 DUG 18 50 39.2 ePn eP

ADDENDUM

In the bulletin for 1968 (Contribution No. 101), only those probable
rockbursts in Carbon County, Utah, that were recorded at the Price (PCU)
station and, in addition, one or more other stations (i.e., a total of
two or more stations) are included.
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