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COMPILATION OF EARTHQUAKE HYPOCENTERS

WESTERN WASHINGTON - 1979

LINDA LAWRANCE NOSON, RUTH S. LUDWIN,

ROBERT S. CROSSON '

INTRODUCTION

The Geophysics Program at the University of
Washington operates a continuously recording, tele-
metered seismograph network located west of the Cascade
Mountains and centered along the Puget Sound lowland.
Station locations have been chosen to best record earth-
quakes in the central Puget Sound basin, an area of
historically high seismicity. This report is the eighth in an
annual series designed to provide a standardized compi-
lation of earthquake locations determined using network
data. Hypocentral locations for 367 earthquakes located
in 1979 are listed in Appendix 1. “Hypocenter” refers to
the subsurface point where the earthquake occurs, while
‘“‘epicenter” indicates the point on the earth’s surface
directly above the hypocenter. Figure 3 shows the
distribution of well-located earthquake epicenters in
western Washington, Only those events from Appendix 1
with coda-length magnitudes (M) greater than or equal to

1 and which were recorded on at least 5 stations with an
RMS (root mean square) time residual of .5 seconds or
less are shown in figure 3, Figure 4 shows earthquakes
located in western Washington which were reported as
felt.

The number of events located each year depends
on numerous factors: the number of stations operating,
location of earthquakes relative to recording stations,
earthquake magnitude, experience of the personnel
handling the data, and, of course, the number of earth-
quakes in the monitored area. Ignoring the inherent
variability of the data may lead to incorrect interpretations.
When used carefully, the data in this report may enhance
evaluations of seismic hazard potential as well as con-
tribute to basic studies in seismology, earth structure, and
tectonics.

NETWORK OPERATION

The seismograph network in western Washington
operated by the University of Washington in 1979 con-
sisted of 23 short-period, vertical component, telemetered
seismograph stations and one on-site recording World
Wide Standardized Seismograph Network (WWSSN)
station at Longmire, Washington (LON). Station locations
are shown in map view in figure 1. Additional infor-
mation isin table 1, which provides a summary of network
station information, including station coordinates, ele-

University of Washington Geophysics Program.

vations, P and S time corrections (P and S delays), instal-
lation dates, and estimates of station magnification.
Stations in 1979 covered approximately the region from
Mount St. Helens (SHW) at 46.2 degrees north latitude to
Mount Baker (MBW) at 48.8 degrees north latitude. The
network monitored an area of approximately 300 km N-S
by 150 km E-W. Each station, except the WWSSN station
LON, consisted of a single component vertical short-
period seismometer, an amplifier, and a voltage-controlled
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TABLE 1. — Summary of network station data

List of NEIS abbreviated stations in western Washington

STA LAT LON ELEV PDEL SDEL INSTALL MAG* LOCATION
Name Deg Mn Sec Deg Mn Sec Km Sec Sec Date 1 Hz
SPwW 047331330 1221445.10 0.008 1.030 1.810 9/17/69 65000 SEWARD PARK
GMW 047325250 122471080 0508 0.070 0.120 2/27/70 145000 = GOLD MT
GSM 047121140 121474020 1305 0250 0440 8/11/70 185000 GRASSMT
BLN 048002650 12268B18.84 058 -.110 -.190 7/2/70 115000 BLYN MMT
CPW 046582580 12308 10.80 0.792 0.100 0.180 7/29/70 135000 CAPITOL PEAK
RMW 047273495 121481920 1.024 0.210 0.370 7/27/11 190000 RATTLESNAKE MT
JCW 048 1136.60 1215548.20 0.618 0.020 0.040 2/18/71 120000 JIM CREEK
FMW 0465554.00 121401920 189 -080 -.110 9/4/72 100000 Mt FT FREMONT
BFW 04629 12.00 123125340 0.902 -.080 -.140 10/25/72 150000 BAW FAW MT
SHW 0461133.00 1221412.00 1423 0260 0460 10/25/72 45000 MT ST.HELENS
MCW 048404880 12249568.40 0.693 -.040 -.070 11/8/72 70000 MT CONSTITUTION
MBW 048470240 121535880 1.878 0.310 0540 11/8/72 MT BAKER
STW 04809 00.75 1234012.00 0308 -.080 -140 8/27/73 STRIPED PEAK
LON 0464500.00 1214838.00 0854 -080 -.110 1958 60000 LONGMIRE
HTW 04748 1250 121460885 0.829 0.030 0.050 6/11/75 HAYSTACK
LMW 04686400480 122172880 1.195 0.157 0.280 6/30/75 LADD MT
SMW 04719 1020 1232030.00 0.840 0340 0.800 3/24/75 SOUTH MT
LYw 0483207.20 1220808.00 0.107 0.260 0.480 4/18/75 LYMAN
OHW 048 1924.00 122315460 0.054 -.050 -.090 5/27/75 OAK HARBOR
FTW 0475238.00 1221205.00 0.147 0.220 0390 9/24/75 FAIRMONT
GHW  0470230.00 1221621.00 0.268 0100 0.180 9/24/75 GARRISON HILL
RPW 04826 54.00 1213049.00 0.850 0.200 0.350 12/1/77 ROCKPORT
MOwW 0475048.90 122025290 0.180 0.220 0.390 8/20/79 MONROE
HDW 047385480 123031520 1.008 0020 0.040 11/01/79 HOODSPORT

* Magnification at 1 Hz; not determined where blank

oscillator, which converted the output voltage from each
amplifier to a frequency modulated audio tone capable of
being telemetered to the central recording laboratory at
the University of Washington.

Crosson (1974) contains a description of network
instrumentation, background information, a glossary of
terms, and a compilation of earthquake data for 1970,
1971, and 1972. Compilations of hypocenter locations
for events recorded in 1973, 1974, 1975, 1976, 1977, and
1978 may be found in Crosson (1975), Crosson and
Millard (1975), Crosson and Noson {1978a), Crosson and
Noson (1978b), Crosson and Noson (1979), and Noson
and Crosson (1980), respectively. A listing of larger

historic earthquakes in Washington State from 1840
through 1965 was compiled by Rasmussen (1967).

Two new stations were added to the network in
1979. The installation of HDW (Hoodsport) increased the
recording capability and improved the station distribution
along the western margin of the network, MOW (Monroe)
replaced FTW (Fairmont). The improved quality of the
MOW site increased recording sensitivity for that area.
The overall network configuration, however, remained
essentially uniform throughout the year. Occasional
failure occurred in the operation of some stations, which
affected the uniformity of station coverage. Figure 2, a
station activity graph, shows major gaps in station oper-
ation,

EARTHQUAKE ANALYSIS PROCEDURE

Two Geotech Develocorders with film speeds of ,

15 mm/min recorded the signals received via telemetry on
sixteen millimeter film. The film was scanned on a
Develocorder viewer with a magnification of 20 X. Events
detected were classified into the following categories:

teleseisms . (greater than 1000 km distant), regionals
(less than 1000 km), and local earthquakes (nominally
within the network perimeter). Each 300-foot reel of film
represents 4 days (96 hours) of recording time. Typically
30 or more earthquakes were detected during that period.
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Figure 1. — Location map for stations in operation during 1979 in western Washington.
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All events were classified and entered into a master
catalog.  Local earthquakes large enough to be well
recorded on three or more stations were prepared for
- computer location runs. Locations determined for 1979
appear as Appendix 1.

The location program, based on the standard
nonlinear least squares inversion scheme of Geiger (1912),
was written and optimized for use with data from the
western Washington array. The accuracy of locations
determined with this program depends on the accuracy of
the crustal model, the station distribution around the
epicenter, station spacing, number of stations used, and
quality of arrival time data. The current version of our
location program does not produce arbitrarily fixed
depths such as were reported in previous Information
Circulars (Crosson, 1974; Crosson, 1975; Crosson and
Millard, 1975; Crosson and Noson, 1978a; Crosson and
Noson, 1978b; Crosson and Noson, 1979; Noson and
Crosson, 1980).

A revised earth crustal model was used to locate
events for this catalog. The new model was derived using
a modified version of the method developed by Crosson
(1976a). An important modification of the original
method is that S wave readings have been incorporated
in deriving the new model by using a constant P to S wave
velocity ratio determined from observations. Data from
58 events (10 explosions and 48 earthquakes) which
occurred between 1980 and 1984 were used. The events
were well distributed over the greater western Washington
region, and occurred at depths from the surface (including
the fixed explosions) to a depth of approximately 53 km.
A linear trend in station corrections as a function of
distance from the center of the network can bias the
model and was removed from the data by hand fitting.
All of the arrival time data used to derive this model were
obtained by a new automated picking algorithm which
provides more consistent data quality than the usual hand
picking process. The final model differs somewhat from
the previous model in that (a) the low velocity zone in
the depth range from 30 to 40 km is less pronounced
(but probably better constrained) than previously, and
(b) the shallow surface layer of low velocity rock is much
thinner than previously. In addition, a new and more
complete set of station corrections was obtained. Event
locations using the new model have generally smaller RMS
residuals than locations for the same events using the old
model. This indicates that the new Puget Sound model
performs as well or better than the previous model (Cros-
son, 1976b) for routine locations. Table 2 shows the
revised crustal velocity structure used in the determination
of earthquake locations. Station delays, which are also
determined with the model, are included with other
station information in table 1.

The main data set consists of P and S wave arrival
times, coda lengths, and a weighting factor for each
reading. Using the crustal model described in table 2
and the current station distribution (fig. 1), hypocentral
parameters (that is, location and occurrence time) are
modified until the observed minus predicted arrival times
(residuals) are a minimum, The RMS residual is one
indicator of the overall quality of the solution. [t is
obtained by squaring each residual, summing the squares,
dividing by the number of observations, and taking the
square root of that quantity. A RMS residual is included
with each event solution in Appendix 1. Values less than
0.1 second indicate a solution that fits the observed
arrival-time data very well. Values greater than 0.5 second
usually indicate a poor solution. Earthquakes located
with only three or four readings have RMS values of zero,
because there is only exactly enough information to
uniquely determine a solution. The RMS does not indi-
cate the quality of the location unless more than four
stations have been read. In addition, two quality factors,
rated A to D, are assigned to each event, The first factor
is based on the RMS residual and horizontal and vertical
location error estimates, The second factor depends on
number of stations read, largest angular gap between
stations, and distance from the epicenter to the nearest
station. In each case, A is the highest and D is the lowest
quality.

TABLE 2. — Model used in location of events

DEPTH P VELOCITY P ERROR S VELOCITY SERROR

0.0 5.40 0.03 3.07 0.06
4.0 6.38 0.01 3.63 0.02
9.0 6.59 0.01 3.75 0.02
16.0 6.73 0.02 3.83 0.04
20.0 6.86 0.01 3.90 0.02
25.0 6.95 0.02 3.95 0.04
32.0 6.90 0.33 3.93 0.60
41.0 7.80 0.02 4.44 0.04

Explosions are identified in the data set wherever
possible. Criteria useful in distinguishing explosions are:
shallow depths, positive P wave polarity, clustering, time
of day of occurrence, frequency, and, of course, direct
verification. When explosions occur in unusual locations
and are nonrepetitive, positive identification is difficult.
Suspected or possible explosions are indicated in Appendix
1 by a “P.” Confirmed explosions have been deleted from
the data set.

The magnitude of earthquakes is determined using
a coda or signal duration technique. The method used is
described by Crosson (1972), and is referred to here as
M, to distinguish it from other magnitude determination
methods.
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Figure 2. — Station activity graph for 1979. Solid lines indicate periods when stations are active. Newly installed stations (I),

and discontinued stations (D) are indicated.

DISCUSSION OF 1979 ACTIVITY

During 1979, a total of 367 earthquakes were
located. As usual most of the activity was concentrated
over the lower Puget Sound area between about latitudes
47° and 48°30’ with less intense activity to the north and
south, The coastal region of western Washington was
relatively quiet with the exception of a few deeper events
along the eastern side of the Olympic Penninsula. Figure
3 shows the distribution of earthquake epicenters in
western Washington for those events listed in Appendix 1
having coda-length magnitudes (Mc) greater than or equal
to 1 which were also recorded on at least 5 stations and
had RMS time residuals of .5 second or less.

Twelve earthquakes caused ground motion great
enough to be felt by people living near the epicenter.
_ They are flagged by an “F” in Appendix 1. No structural
damage was reported to the University of Washington.

Eleven of these events were located in western Washington
or southern Canada and are shown in figure 4. The
twelfth event was north of the map area of figure 4.

Seven felt earthquakes which were well located by
the University of Washington network west of the Cascades
are briefly described below:

(1} February 1 at 2018 UTC (12:18 p.m. PST) aM, 3.5
earthquake located in the east Puget Sound basin
about 6 km southwest of Fall City at a depth of
less than 10 km was felt. A preliminary fault-
plane solution for this event suggests a mostly
strike-slip event with a NNW-SSE axis of maximum
compression. Eight earthquakes with magnitudes
less than 2.0 were recorded from February through
September within 10 km of that epicenter.
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(2) A M_ 3.9 event on March 11th at 1439 UTC (06:39
a.m. PST); was felt in southern Washington in the
Riffe Lake area, and located south of the Cowlitz
River at a depth of about 20 km near Coyote
Mountain, between the towns of St. Helens and
Kosmos, Washington.

(3) A second event occurred in the same region as (2)
above, a M, 3.6 event on July 7th at 2050 UTC
(1:50 p.m. PDT). The depth of this earthquake
was similar to the March 11th event and it was
located about 12 km east of Kosmos, Washington.
The epicenters of the two events were about 5 km
apart. Twenty-one events with magnitudes less
than 3.0 were located between February and
October within 15 km of a position midway
between the two epicenters.

{(4) On March 12th at 1241 UTC (04:41 a.m. PST) a
M. 3.9 earthquake was felt in the Port Townsend
area. The event was located offshore about 2.5
km south of Partridge Point on Whidbey Island at
a depth of approximately 20 km. A preliminary
fault-plane solution for this event suggests mostly
strike-slip faulting with a north-south axis of
maximum compression, Eight earthquakes were

located within 12 km of the epicenter from

January through December,

(5) On September Sth at 0349 UTC (07:49 p.m. PST)
an event in the east Puget Sound basin of M, 2.1
at a depth of 4 km was located near Tiger Mountain
in Issaquah, and felt nearby. A preliminary fault-
plane solution for this event suggests strike-slip

faulting with a maximum axis of compression
NE-SW.

(6) A M, 3.8 event was felt in the Sedro Woolley area of
northern Washington, near Samish Bay, on No-
vember 26th at 2318 UTC (04:18 p.m. PST).

(7) On November 27th at 0213 UTC (06:13 p.m. PST) a
second event of Mc 3.5 occurred at essentially the
same location as (6) above. These events cannot
be discerned as separate points in figure 4. Both
occurred at depths of about 15 km and have
preliminary fault-plane solutions suggesting either
a vertical fault striking east-west, or a horiztonal
fault. Twelve additional earthquakes with magni-
tudes less than 2.0 occurred from April through
December within 5 km of the two closely spaced
epicenters,

Three felt events during 1979 in northernmost
Washington or Canada were well recorded by the Uni-
versity of Washington Seismic Network. These earth-
quakes were located using additional readings supplied by
the Pacific Geoscience Centre in Victoria, British Columbia.
Locations of Canadian seismic stations are shown in the
report by Horner and Wickens (1979). The locations for
these events are not as reliable as other catalog locations
because the events are on the edge of the University of
Washington network, leaving a gap where no station
coverage exists.

(1) On January 6 at 1348 UTC a shallow M 2.9 event
located about 10 km south of Maple Falls, Wash-
ington, was felt.

(2) An event of M 4.1 on November 9 at 1602 UTCat a
depth of about 40 km was located about 20 km
west of Lake Cowichan, on Vancouver Island,
B.C., and was felt at Lake Cowichan, Sydney,
Parksville, Victoria, and Kitsilano, B.C. (Wickens
and Wetmiller, 1980).

(3) On November 15 at 1612 UTC a M_ 3.4 event at
approximately 10 km depth was felt at Hope and
Langley, B.C. (Wickens and Wetmiller, 1980) and
was located about 20 km east of Haney, B.C..
This event is not shown in figure 4.

Two events were felt in eastern Washington in
1979. In order to obtain well-constrained locations,
additional readings from stations in eastern Washington
were used, Eastern Washington station locations are
listed in the “Annual technical report 1980 on earthquake
monitoring of the Hanford region, eastern Washington”
(University of Washington Geophysics Program, 1980).

(1) On July 28 at 0219 UTC a very shallow event of
M, 3.7 was located about 4 km west of Selah in
the lower Naches Valley and felt in Naches,
Selah, and Yakima, Washington.

(2) Another very shallow (less than 1 km) event of
M_. 2.9 that occurred at a nearby location on
December 10 at 0540 UTC was felt in Selah and
Yakima.  These events have nearly identical
locations and appear as a single point in figure 4.

An event worthy of mention that was well recorded
but not located by the University of Washington Seismic
Network occurred on June 27 at 1248 UTC off the coast
of Oregon, at an estimated depth of 15 km and with a
body-wave magnitude of 4.5 (U.S. Geological Survey,
1979). This event was located far outside the University
of Washington seismic network.
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APPENDIX 1

Catalog of Earthquakes (1979)

All earthquakes located in 1979 with data from
the western Washington seismograph network are listed
chronologically in this Appendix. The columns are
generally self-explanatory except that the following
features should be noted:

(a) The origin time listed is that calculated for
the earthquake on the basis of multistation arrival times.
It is given in Coordinated Universal Time (UTC), identical
to Greenwich Civil Time; in hours:minutes (TIME); and
seconds (SEC). To convert to Pacific Standard Time
(PST), subtract eight hours.

(b) The epicenter location is given in north
latitude (LAT) and west longitude (LONG) in degrees
and minutes.

{(c} DEPTH, given in kilometers, is freely calculated
from arrival-time data.

(d) MAG is the local Richter magnitude as calcu-
lated using the coda length-magnitude relationship de-
termined for western Washington.

{(€) NS/NP is the number of station observations
and the number of phases used to calculate the earth-
quake location. A minimum of three observations and
four phases is required. Generally the greater the number
of observations used, the better the solution quality.

(f) The root mean square (RMS) is taken about
the mean of the station first-arrival residuals. It is only
meaningful as a general statistical measure of the goodness
of the solution when 5 or more well-distributed stations
are used in the solution. Good solutions are normally
characterized by RMS values less than about 0.3.

(g) QUALITY of the hypocenter indicates the
general reliability of the solution. Two quality factors,
rated A to D, are assigned to each event. The first factor
is based on the RMS residual and horizontal and vertical
location error estimates. The second factor depends on
number of stations read, largest angular gap between
stations, and distance from the epicenter to the nearest
station. Quality criteria used are identical to those given
by Lee and Lahr (1975).

(h) TYPE of event: F - earthquakes reported to
have been felt; P - possible explosion.

January 1979
DAY TIME SEC LAT LON DEPTH MAG NS/NP RMS Q MODEL TYPE

2 8:22 5585 4734.88 12131.05 0.32 0.9 B/11 049 CD P2
8 13:48 55.41 48 52.09 122 7.91 5.92 2.9 18/18 021 BC P2 F
7 3:12 58.71 483244 12148.11 3.00 1.7 10/18 0.19 BD P2

10 20:55 403 465353 12241.68 16.52 0.5 5/09 0.08 AC P2

12 4:5 26.85 48 53.83 122 7.82 11.80 1.7 9/18 031 CD p2

12 6:8 37.98 4739.66 12213.41 16.08 0.9 8/12 0.13 AB P2

13 9:5 51.98 4757.19 12310.09 41.41 2.6 18/21 035 CB P2

15 22:4 680.73 484479 1222454 8.19 1.0 6/09 040 CB P2

18 4:30 0.55 48 35.17 123 1.61 10.68 1.1 6/09 024 BD P2

16 16: 4 1593 4747.24 12218.52 13.10 1.0 10/15 0.18 BB P2

18 17:51 41.25 47 18.15 123 9.03 38.08 1.7 14/23 035 CB P2

19 3:36 54.89 473237 12219.07 23.16 0.9 7/12 031 CB P2

22 23:38 51.07 4742.68 12157.67 18.44 1.5 —12/23 0.30 BB P2

24 12:38 4124 4812.13 12246.086 21.35 2.8 19/24 037 CB P2

27 16: 1 11.18 4811.84 12244.05 16.80 1.4 9/14 0.23 BD P2

February 1979
DAY TIME SEC LAT 1LON DEPTH MAG NS/NP RMS Q MODEL TYPE

1 0:27 15.91 473458 12220.34 14.18 0.9 7/13 040 CB P2
1 16:10 1.16 47 18.43 12238.70 17.19 1.9 13/23 0.21 BB p2
1 20:18 28.56 4731.B4 12155.00 6.22 3.5 — 22/21 028 BB P2 F
1 20:21 18.90 4732.19 12154.60 10.85 0.9 5/09 0.11 AB p2



12 EARTHQUAKE HYPOCENTERS

APPENDIX 1 - Continued

February 1979 - Continued

DAY TIME SEC LAT LON DEPTH MAG NS/NP RMS Q MODEL TYPE
1 23:6 19.34 473201 1215460 532 1.6 11/20 033 C€C P2
3:21 1140 472533 1224275 2013 09 10/20 0.18 BA P2
7:33  20.26 4730.80 122 576 1409 1.3  9/16 017 BA P2
12:39 39.69 47 9.08 1211712 287 15  7/14 028 BD P2
11:9 47.93 47 585 1231496 3898 1.7 10/16 031 CD P2
22:29 34.18 464663 1215943 277 1.6 12/21 019 BC P2
0:40 140 472760 1224134 1733 13  7/12 024 BB P2
20:1 57.41 472522 12148.83 1649 1.8 14/24 022 BC P2
10 19:31 2479 465386 1215649 298 1.0 5/10 017 BC P2
10 23:36 46.61 472358 1222821 904 22 15/25 033 CC P2
11  23:8 320968 474201 1215982 8.26 12 6/11 015 BC P2
12 3:4 1826 4727.38 1213402 302 1.2 5/09 0v2 DD P2
12 5:30 57.98 4752.19 122 7.80 1519 14 14/27 023 BA P2
12 83 1568 4725686 1215620 ~21.11 1.0 9/18 019 BA P2
12 12:24 5748 4731.17 1215507 0.10 1.7 12/21 050 CC P2
13 3:29 1451 465042 1204996 3.11 21  9/15 038 DD P2
14 18:53 2092 48 5.14 1223593 2209 1.0  6/11 009 AC P2
14 21:18 31.38 4651.40 1221413 887 1.2  7/10 097 DC P2
16 455 1581 4626.03 1222542 1587 1.1  5/09 013 BC P2
18 17:39 2070 472570 1224273 2359 10  5/10 013 AC P2
18 17:58 56.09 4793856 1221201 2356 07  6/11 018 BA P2
19 043 4458 483361 1233062 2507 1.3 5/08 016 BD P2
22  8:6 5022 472552 1224295 2226 08  4/08 018 BD P2

O O D, WLWWN

March 1979
DAY TIME SEC LAT LON DEPTH MAG NS/NP RMS Q MODEL TYPE
1 19: 8 34.42 473628 1214593 7.39 1.8 7/12 0.14 BC P2
2 1:24 4238 473244 12150.72 10.07 1.0 6/09 0.14 BD P2
4 11:31 14,05 4725.26 121 50.62 24.63 1.6 7/14 042 CC P2
7 0:19 58.07 4739.85 122 18.58 19.83 0.8 6/12 021 BC p2
7 8:8 2526 4738.03 12245.99 24.72 1.5 8/15 0.10 AB P2
7 19:15 3955 474581 1222824 1.26 1.1 9/17 0.36 CC P2
8 3:33 4404 4817.67 12143.14 0.22 1.2 4/08 0.17 BC P2

11 5:35 1851 4848.33 121 49.98 0.60 1.8 6/11 0.24 CD P2
11 14:39 3323 4628.87 1222438 17.95 3.9 21/19 032 CB P2 F
11 14:50 36.01 482560 1222340 20.37 1.3 8/12 0.11 AB P2
11 14:53 52,17 4826.00 12223.85 19.64 1.7 11/22 031 CB P2

11 15:33 18.73 462555 12224.15 19.35 1.4 8/15 021 BB P2
11 21:3 3842 462821 1222315 2091 2.2 13/23 0.34 CB PR
11 2R:23  47.73 482572 12224.22 19.61 1.4 6/12 0.11 AB P2
12 4:14 30.34 462649 1222502 18.53 1.2 5/10 0.18 BB p2
12 10:37 2150 4718.94 12251.05 15.53 1.2 5/10 0.17 BB P2
12 12:41 38.26 4B12.04 1224522 2249 3.9 24/24 025 BB P2 F
13 3:29 34.08 4819.02 1223223 217 1.0 8/12 025 BB p2
13 22:20 24.81 4855.71 123 2.76 8.88 1.9 10/17 0.26 BD P2
14 7:11 5577 4727.08 122 0.31 17.66 137 11/22 023 BB P2
14 12:22 2959 472942 12221.03 23.97 2.4 / 20/20 0.17 BA P2
17 17:29 ~ 14.06 4847.02 1224729 11.96 1.5 7/11 0.23 BD P2
20 3:42 1822 4628.15 12224.38 18.51 1.2 7/14 0.17 BB P2



DAY
20
20

RRRBR

28
286
27
28
30
30
31

]
CopwROOBAU O RPN DD E

DO D) =+ h b eh ek b b
©C O W2 O N =

SBERERSY

nn
O ©

TIME
5:18
22: 8
1: 9
23:5
6:49
15:17
9:13
1:39
77
12:38
7:10
12:38
23:43
15:13

7:59
11:38
13:14
19: 4

2:30
18:34
22:53
22:58

1:7
11:56
21:17

8:19
22:51
10:35
22: 7
19:32

8:52

3:48

6:48
10:25
14:21

2:55

5:22

5:43

9:40
16:43

8:13
11: 0
13:17
21:47

5:27
12:21
15:41

SEC
56.11
45.23
47.75
31.22
39.54
28.82
14.93
35.74
41.36
15.28
50.57
10.80
55.17
18.49

SEC
11.34
8.89
28.40
45.00
24.47
51.48
0.77
52.49
45.17
37.85
41.33
38.25
18.89
47.85
3.82
15.93
17.77
45.20
30.85
45.25
49.89
14.82
49.62
30.23
52.38
18.15
5.27
58.63
45.95
25.84
8.73
40.87
19.69

LAT

47 34.63
46 29.23

47 25.28
48 17.98
47 38.88
48 26.50
46 24.53
48 49.05
4717.78
47 43.37
47 25.41
47 44.53
47 57.07
47 44.54

LAT
47 28.48
47 19.87
48 30.85
48 49.90
47 33.35
47 28.81
48 24.83
48 25.78
47 586.16
48 12.38
46 28.03
47 32.61
46 52.18
47 33.17
47 34.17
48 32.72
48 32.28
47 35.84
47 40.39
47 22.28
47 19.89
47 50.38
46 51.61
48 11.43
47 52.69
47 44.17
47 25.89
47 46.94
46 59.40
47 24.55
46 42.74
48 45.63
47 37.58

APPENDIX 1 - Continued

March 1979 - Continued
LON DEPTH MAG NS/NP

122 28.48 7.92 0.9 4/07
123 13.88 0.07 1.5 7/07

1214499 18.26 0.9 5/10
123 10.51  44.51 2.4 19/24
121 5544  14.27 1.0~ 5/09
123 31.28 18.39 1.8 5/10
122 21.98 20.10 11 8/12
122 27.32 0.86 0.7 5/10
123 48.56  38.54 1.8 6/10
122 4.94 0.15 1.3 8/18
122 42,57 22.12 0.9 7/14
122 51.65  18.25 0.7 4/08
122 13.78 2291 1.6 8/15
122 22.95 9.71 1.1 6/12

April 1979

LON DEPTH MAG NS/NP
12231.21 20.81 1.3 14/26
122 1.19 1342 09V 4/07
12226.74 0.14 0.5 5/10
123 9.03 21.15 15 8/15
121 25.63 7.50 1.3 7/13
1222337 19.04 1.2 9/18
12233.08 23.73 1.5  10/19
12233.27 21.58 1.0 9/17
1222971 45.60 1.7  15/29
1224458 1527 05 6/12
12223.168 1853 0.8 5/10
122 11.29  21.50 1.4 12/23
12157.33  0.97 1.4 9/18
12128.08  5.61 15 9/17
1214876 1743 1.7  18/27
1213828 649 0.9 5/10
1222981 11.73 0.8 4/08
1214875 1927 15 12/24
1223992 1960 1.4  14/27
1222068  8.18 1.1 8/15
12237.61 20.59 1.2 12/24
1225074 254 12 /14
1214562  0.01 16 12/22
1224408 15.33 15  12/24
1223498  8.83 19 18/32
12236.14  15.28 14 7/14
1214321 1693 1.2 7/14
1224784 17.07 0.7 5/10
12152.04 654 19 16/28
1215193 1834 1.1 8/12
122 68.12  6.60 14 11/21
1232357 10684 15 8/13
122 13.11  22.80 1.1 8/11

RMS
0.20
0.20
0.18
0.19
0.05
0.26
0.20
0.09
0.66
0.21

0.21

0.13
0.21

0.18

RMS
0.20
0.07
0.14
0.17
0.14
0.21
0.36
0.32
0.47
0.22
0.18
0.23
0.26
0.28
0.20
0.14
0.26
0.30
0.18
0.15
0.15
0.22
0.22
0.26
0.36
0.19
0.18
0.09
0.29
0.13
0.17
0.30
0.09

Q
CcC
BD
cC
BA
BD
BD
BB
AD
DD
BC
BB
BC
BC
cC

Q
BB

BC
BD
BD

BA
CA
CB
CA
BC
BB
BA
BC
BD
BC

CD
BC
BB
BC
BB
BC
BC
BB
cC
BB
cC
AC
BC
BD
BC
BD

APPENDIX 1

MODEL TYPE
P2
P2
P2
P2
P2
P2
P2
P2
p2
P2
P2
P2
P2
P2

MODEL TYPE
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
p2
P2
P2
P2
p2
P2
P2
P2
P2
P2
P2

13



14 EARTHQUAKE HYPOCENTERS

DAY

D2 W W e =

10
10
10
11
18
18
18
17
18
19
20
21

SERRB

25
26
26
27
27
28

29
30
30
30
30
31

DAY

10
11
11
12
12
13
13
14

19:59
20:44
3:35
22:55
13:57
18:50
22:43
9:15
12: 8
12:20
5:41
1:37
13:40
15:59
2:11
0:31
18:28
3:10
19:43
0:32
9:38
5:42

19:40-

19:43
0:12
0:47
8:38
17:28
12:18
13: 2
22:56

2:30
18:12
18:40
22:32

5:44

TIME
15:11
16:33

8:40
10:31
18:40
13:25
18:39
18:39
23:34

8:10

SEC
15.09
4.27
32.55
56.28
45.85
42.08
52.99
24.75
6.97
2.98
29.55
9.71
47.72
50.52
33.18
39.83
11.22
1.51
17.59
12.71
46.65
32.68
52.20
22.54
1.04
58.46
32.01
18.48
18.75
31.42
7.82
10.83
10.30
58.84
47.67
33.65

SEC
48.82
24.73
46.31
46.13
11.58
13.23
48.28
39.77
2.14
5.47

LAT
47 25.38
47 31.95
47 22.24
48 47.45
48 29.82
47 18.79
47 48.78
47 44.76
47 25.55
47 37.41
47 26.43
47 36.56
48 21.09
48 35.38
46 7.13
48 37.81
47 28.08
47 43.53
46 43.94
47 51.63
48 3.15
47 17.01
48 25.81
46 41.59
47 36.33
46 15.79
47 3.51
47 50.88
48 42.03
48 0.74
47 30.68
47 23.92
48 6.24
48 542
48 32.28
48 8.77

LAT
48 5.49
46 29.20
48 5.87
48 6.55
47 57.01
48 6.23
48 31.50
47 40.84
46 22.64
48 8.07

APPENDIX 1 - Continued

May 1979

1LON DEPTH MAG
122 43.56 24.85 1.5
122 45.18 21.28 1.1
122 20.84 6.01 1.9
121 48.83 0.27 2.2
121 38.34 5.37 1.1
121 28.84 11.46 1.3
121 586.90 0.18 2.0
122 18.54 20.02 1.1
122 45.45 10.93 1.0
122 17.80 0.15 1.0
122 42.81 25.18 04
121 43.93 6.01 0.8
122 49.28 15.23 0.5
122 55.31 52.70 14
122 49.03 0.09 2.2
122 56.51 15.99 1.4
122 39.69 23.98 1.1
122 34.76 13.18 1.0
124 22.92 34.18 2.2
121 58.77 1.58 14
123 8.88 40.69 1.3
121 58.59 11.99 1.3
123 37.00 13.87 1.0
122 28.53 0.13 1.7
122 47.00 17.23 1.2
122 18.41 8.24 1.8
121 11.47 0.13 2.3
122 27.41 3.07 1.2
122 20.72 1.03 1.2
122 13.76 14.00 13
121 48.38 0.22 1.2
123 20.02 8.13 1.3
121 50.02 19.54 1.2
121 52.47 20.36 0.9
122 20.14 2.83 11
121 43.31 15.47 1.8

June 1979

LON DEPTH MAG
121 48.55 18.09 1.0
122 44.14 10.25 14
121 50.57 19.40 1.0
121 39.82 2.68 0.9
121 1.78 5.68 1.8
121 51.93 19.95 1.2
122 37.72 18.15 1.7
121 38.82 0.19 1.0
121 42.59 208.94 14
121 49.25 19.45 14

NS/NP
8/16
9/18
18/35
16/23
5/08
4/08
11/19
6/10
4/07
7/13
5/10
5/10
4/07
9/17
10/16
7/12
8/12
8/12
5/08
5/09
7/14
10/18
4/08
6,/08
7/11
8/15
15/25
5/10
4/08
6/11
6,/08
5/09
7/12
6/10
6/10
11/21

NS/NP
4/08
3/08
8/12
4/07
7/13
6/12
8/16
4/07
6,08
7/14

0.16
0.18
0.26
0.53
0.15
0.09
0.29
0.12
0.13
0.22
0.25
0.11
0.08
0.25
0.40
0.24
0.11
0.18
0.38
0.27
0.30
0.35
0.22
0.33
0.13
0.21
0.43
0.14
0.11
0.15
0.30
0.10
0.24
0.19
0.25
0.21

RMS
0.14
0.11
0.17
0.09
0.17
0.15
0.17
0.16
0.62
0.22

Q
BA

BA
BC
DD
BD
BD
BC
AC
BD
BC
BB
BD
AC
BC
CD
BD
AB
BB
cD
CD
BC
CB
BD
CD
AB
BC
cD
AC
BD
BC
cc
BD
cc
cc
BC
BC

Q
DC
CD
BC

BD
CC
BB
BD
DD
cC

MODEL TYPE
p2
P2
P2
P2
P2
P2
P2 P
P2
p2
P2
P2
P2
P2
P2
p2
P2
p2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
pe
P2
P2
P2
P2
P2
P2

MODEL TYPE
PR
P2
p2
P2
P2
P2
P2
P2
P2
P2



DAY TIME
15 4:20
16 9:36
186 11:33
18 15:42
18 14:39
18 21:15
21 13:55
22 9:12
22 9:38
23 1534
23 1534
23 20:46
23 21:26
24 4:21
27 8:54
30 0:8
30 4:43
30 8:27
30 9:32
30 11:50

DAY TIME

2 23: 8
4 2127
5 1:12
6 8:19
7 0:0
7 2050
7 20:58
8 13:27
9 1:33
9 1514
9 19: 6
9 19: 7
10 5: 8
11 2: 8
14 3:8
16 9:14
17 15:34
19 13:38
20 7:38
20 18486
20 21:17
21 10:53
21 15:32
22 4:11
22 18:25
23 17: 3

SEC

36.04
27.41
51.74

2.14
10.49
53.23
18.25

9.18
41.15

9.56
58.38

3.92
13.01

0.51
11.38
49.63

7.29
37.15
55.94
11.84

SEC
22.97
8.78
8.13
13.08
43.81
295
48.81
2.58
30.97
55.93
29.50
37.08
49.84
4224
39.03
47.65
17.73
60.15
14.80
56.53
4.10
35.18
42.50
31.69
27.60

-33.38

LAT

48 17.29
48 13.88
47 15.22
47 23.14
48 0.59
48 43.23
48 25.89
48 37.52
48 50.71
47 22.00
47 21.79
47 30.27
47 21.60
47 52.77
47 23.03
47 48.74
47 25.76
47 32.53
47 26.57
47 24.88

LAT
47 49.71
48 6.07
47 9.37
46 43.59
48 29.00
48 28.13
48 27.36
46 28.39
48 28.33
48 24.81
48 28.43
46 28.40
47 26.35
47 25.41
47 29.08
45 39.55
45 57.08
47 40.66
47 29.38
48 40.59
48 17.88
48 19.44
47 23.48
47 46.21
47 45.08
48 47.90

APPENDIX 1 - Continued

June 1979 - Continued

LON DEPTH MAG NS/NP

123 28.74 25.98 1.2
122 38.55 10.98 0.9
122 40.01 21.93 24
122 42.52 19.78 1.1
122 10.84 0.21 14
121 43.80 0.18 2.4
12258.63 51.99 1.7
1225729 16.01 13
122 14.78 2.85 2.0
122 9.12 5.95 1.7
122 8.13 8.44 14
122 3.24 0.60 1.0
122 770 12.73 1.3
122 36.61 2.99 0.9
12228.20 48.77 2.6
121 57.37 0.12 14
121 55.01 23.70 0.7
121 54.55 8.07 1.1
12245.03 23.71 0.6
122 43.11 2240 11

July 1979

LON DEPTH MAG
122 41.07 18.08 15
123 7.87 48.59 1.5
123 0.24 49.05 0.9
121 46.23 1.09 15
121 53.68 5.72 1.9
122 18.91 21.01 3.6
122 19.10 19.85 2.7
122 18.45 20.40 1.9
122 20486 20.33 1.9
122 44.62 9.96 15
122 17.65 19.13 1.7
122 17.60 18.87 1.0
1222278 1451 11
122 42,10 20.78 2.3
123 4.38 0.18 1.8
122 47.97 0.14 1.7
123 4.93 2287 14
122 1.83 1784 1.8
122 17.05 2392 1.1
123 3.39 1233 19
122 §7.35 46.30 14
122 18.07 0.13 14
121 28.72 5.66 1.2
122 28.52 12.74 0.7
122 25.78  15.97 1.1
122 19.28 0.13 1.7

8/12
4/08
18/28
6/12
5/09
12/19
9/18
8/12
12/19
16/29
12/23
6/10
10/20
7/13
19/21
8/10
5/10
7/12
4/086
5/09

NS/NP
5/10
8/15
5/10
6,/09
8/12

19/17
15/17
11/15
13/22
6,08
10/17
7/13
8/11
16/18
9/14
6,/09
5/07
168/22
11/19
11/15
6/10
7/11
5/09
5/09
12/22
6/10

RMS

0.27
0.19
0.22
0.09
0.53
0.54
0.61
0.25
0.31
0.33
0.31
0.44
0.33
0.24
0.20
0.40
0.10
0.19
0.18
0.06

RMS
0.09
0.25
0.20
0.08
0.28
0.25
0.47
0.19
0.25
0.35
0.24
0.22
0.16
0.29
0.22
0.28
0.13
0.12
0.15
0.14
0.28
0.27
0.14
0.19
0.24
0.80

Q

BD
BD
BB
AB
DD
DD
DD
BD
CD
cC
CC
CD
cC
BC
BA
CcC
BD
BB
BC
AB

APPENDIX 1

MODEL TYPE

P2
P2
p2
P2
p2
P2
p2
P2
P2
P2
p2
P2
P2
P2
P2
PR P
P2
P2
P2
P2

MODEL TYPE
P2
P2
P2
P2
P2
P2 F
P2
p2
P2
P2
p2
P2
P2
P2
P2
P2
p2
P2
P2
p2
P2
bz
p2
p2
P2
P2

15
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APPENDIX 1 - Continued

July 1979 - Continued

DAY TIME SEC LAT LON DEPTH MAG NS/NP RMS Q MODEL TYPE
4:1 53.98 473722 12233.64 19.12 1.1 10/15 0.26 BB P2

8:19 40.02 481882 12217.03 0.03 11 6/11 0.12 AC P2

8:23 1.71 48 18.05 122 17.35 0.12 0.8 5/08 0.17 BC P2

0:16 58.74 47 18.00 122 5.00 15.65 0.4. 4/08 0.15 BD P2

25 2:49 952 481786 122 13.64 2.84 1.7 8/10 0.22 BC P2

28 2:19 7.01 463941 120 37.08 0.08 3.7 26/28 0.37 CD P2 F
29 744 3471 474255 122 149 21.08 1.5 9/16 0.19 BB P2

30 11:15 8.18 482897 123 14.81 19.03 0.7 4/08 0.05 AD P2

31 68:29 44.81 4753.60 122 9.22 17.17 2.3 18/20 0.20 BB P2

31 7:17 5774 475377 122 858 22.69 1.8 12/18 0.20 BA P2

31 18:33 431 48 823 12248.05 0.17 1.9 6/07 0.42 DD P2

GRER

August 1979
DAY TIME SEC LAT LON DEPTH MAG NS/NP RMS Q MODEL TYPE

1 18:1 4933 4810.868 1224297 0.13 0.4 3/06 032 CC P2
2 23:53 14.22 4730.90 121 38.40 7.7 1.9 11718 0.17 BD p2
3 0:22° 5446 4625.78 12221.71 0.12 1.5 9/13 041 CC P2
4 2:47 4B43 473580 1214974 16.82 13 10/16 021 BC P2
6 1:32 46.12 473500 1224278 17.75 0.8 4/08 0.37 CC P2
8 6:24 1249 474378 12210.35 4.78 0.8 5/10 029 CD P2
8 11: 0 3541 4730.61 1222948 17.28 0.8 4/07 0.05 AC p2
8 2344 5759 473970 1214941 12.81 1.6 10/16 0.18 BC p2
9 2:1 3474 48 B.33 12248.08 12.60 1.6 6/11 0.15 BB p2
9 12: 8 36.04 4613.22 1233347 37.01 1.3 5/09 0.21 BD P2
9 23:39 2182 473228 1215587 18.98 1.1 6/11 0.16 CD P2
9 2357 2619 4631.64 122 28.71 19.61 1.3 6/11 0.18 BD P2
10 3:15 3243 473353 1224228 18.69 13 8/14 0.17 BB P2
10 5:22 4648 48 16.04 122 14.17 3.05 13 6/10 0.12 AD P2
10 542 4469 484654 122 8.37 0.10 13 5/09 0.38 DD P2
10 17:48 840 4848.10 122 7.80 5.99 1.5 6/10 063 DD P2
12 5:9 13566 482000 1222243 19.88 1.0 5/10 021 BC P2
14 4:9 4395 4737687 1221273 23.35 1.2 6/11 0.05 AB P2
14 5:18 16.26 4721.98 12147.95 4.65 11 5/10 0.11 CC P2
14 20:38 3094 4811.16 123 481 5230 2.7 17/17 0.14 BD P2
15 19:37 1358 4820.12 12159.11 0.13 1.3 6/06 020 BC p2
18 4:57 1207 482388 12154.15 0.11 0.9 5/07 0.14 BC P2
18 17:30 1845 481598 122 13.68 5.18 1.1 6/11 0.13 BD P2
18 3:45 33.69 4732.08 12332.90 0.15 0.9 5/09 057 DD P2
18 12:19 5280 47 18.99 12223.71 5.93 0.8 6/12 025 BC P2
19 16:50 57.81 4628.28 12225.91 14.93 12 6/12 0.18 BB P2
23 21:4 4384 4725.16 1214882 17.21 1.2 7/12 024 CC P2
29 8:19 5440 4817.28 12240.19 20.40 0.6 3/06 0.05 BD P2
30 19:2 2873 4637.10 12229.40 0.14 11 4/07 0.65 DD P2

September 1979
DAY TIME SEC LAT LON DEPTH MAG NS/NP RMS Q MODEL TYPE
4 3:45 53.99 4737.18 121 44.28 14.88 1.8 13/24 0.21 BC P2
5 3:49 19.33 47 31.48 122 0.08 3.99 2.1\ 18/27 0.23 BC P2 F



DAY TIME
S5 6:47
5 2244
6 B:42
6 8:15
6 9:11
6 11:20
8 13:3
9 6:10

10 18:15
10 20:20
11 14:55
13 21:59
18 7:44
20 11: 1
20 13:4%
23 2:0
23 18:22
29 9:27
30 1:30

DAY TIME
2 0:54
5 6:37
5 10:29
5 16:38
9 15:53

10 11:54
10 20:10
12 17:15
13 1042
15 12:40
16 10:17
17 6:45
18 8:43
18 8:49
18 19:18
18 23: 8
20 1:22
20 6:15
24 16: 1
25 18:16
25 22:32
26 21:20
27 18:58
a0 0:32
30 14: 0
31 20:47

SEC
3.74
24.04
1.84
34.17
9.45
28.80
54.82
18.21
33.22
17.48
14.09
14.69
22.72
53.71
11.98
28.14
59.12
5.90
38.22

SEC
37.85
35.48
33.48
28.28
43.84
23.90
36.29
58.94
9.29
53.87
16.16
40.07
17.63
19.12
32.58
10.42
20.41
51.48
33.00

LAT
47 31.31
46 27.81
47 31.48
4731.71
47 31.48
47 31.08
47 26.68
46 30.00
48 37.56
48 47.72
47 48.54
47 34.87
47 26.85
47 25.58
46 30.25
46 21.89
48 3.12
47 56.03
474522

LAT
47 25.98
47 35.89
47 25.37
47 45.14
48 23.45
47 36.10
47 46.01
47 47.10
46 13.88
47 2B.72
48 55.33
486 26.10
47 23.58
47 24.18
47 24 .07
48 25.62
48 19.48
47 15.45

48 23.92

28.29 M7 26.25

40.30
38.54
31.20
16.15

4.64
48.92

47 19.92
47 48.94
48 36.16
48 2.18
48 165
47 3.13

APPENDIX 1 - Continued

September 1979 - Continued

LON DEPTH MAG NS/NP
122 0.18 .~ 2.93 14 10/17
121 40.87 0.20 1.7 10/17
12159417 0.18 1.6 9/15
122 0.20 ~ 1.58 1.9 12/20
121 59.56 4.67 1.2 8/11
122 1.35 15.83 0.7 5/09
122 47.18 1.85 2.0 8/07
122 19.45 0.12 1.9 9/13
122 57.90 14.80 14 5/09
121 45.99 0.11 1.7 7/12
122 50.09 48.81 2.1 11/19
121 59.89 0.82 1.8 6/10
122 48.18 0.22 1.5 9/18
121 49.71 18.54 0.9 5/08
122 20.38 20.43 18 13/22
122 12.48 3.87 1.1 7/11
121 51.23 18.49 1.0 5/10
122 25.11 24.59 2.1 14/15
122 23.27 19.43 1.1 7/11

October 1979

LON DEPTH MAG NS/NP
122 44 .90 37.01 0.9 6/09
123 15.29 486.60 2.1 19/22
122 43.07 24.72 0.7 5/10
122 34.14 17.89 1.0 8/12
123 13.30 17.87 1.4 7/13
122 44.94 23.57 1.5 13/21
122 31.13 52.80 1.5 12/20
122 48.01 17.76 1.3 7/14
122 4.98 5.95 1.5 8/15
1232784 32.74 0.9 8/14
121 57.12 5.58 0.9 6/11
122 23.70 18.47 1.5 11/17
122 4.69 5.73 0.9 6/08
122 3.81 6.17 0.9 6/09
122 3.30 6.12 0.9 5/09
121 42.29 12.39 2.5 18/15
122 12.54 15.95 1.2 5/07
122 26.05 13.69 1.0 9/18
123 26.32 0.15 1.6 7/12
121 51.18 18.32 1.3 6/10
122 20.74 8.32 14 11/13
121 47.25 0.14 0.8 4/07
122 22.59 0.18 1.3 7/10
122 19.50 29.72 2.4 18/19
122 12.03 20.70 0.6 4/08

122 13.99 0.18 14

6/09

RMS
0.20
0.22
0.13
0.21
0.19
0.37
0.14
0.18
0.22
0.38
0.26
0.40
0.21
0.10
0.20
0.12
0.07
0.21
0.20

0.16
0.21
0.24
0.21
0.18
0.17
0.20
0.17
0.27
0.28
0.18
0.20
0.13
0.14
0.28
0.24
0.15
0.18
0.34
0.09
0.23
0.32
0.23
0.15
0.12
0.28

Q
BC
BD
AC
BC
cC
cC
BC
BD
BD
DD
BA
CcC
BC
CD
BB
BC
AD
BB
BB

Q
BC
BC
BB
BC
BD
BB
BA
BC
BD
BC
BD
BB
BC
AC
BC
CD
BD
BB
CD
BD
BC
cC
BB

AC
BA

APPENDIX 1

MODEL TYPE
PR
P2
P2
P2
P2
P2
P2
P2
pe
P2
P2
P2
P2
p2
P2
PR
P2
p2
P2

MODEL TYPE
P2
P2
P2
p2
P2
P2
P2
P2
P2
P2
P2
P2
PR
P2
p2
P2
P2
P2
P2
P2
p2
P2
P2
P2
P2
P2

17



18 EARTHQUAKE HYPOCENTERS

DAY

W WWWODOD DWW N -

NNV VNN NN NN N NN O NN IO beb obmb fmd o md ek ek bt d b bk hod bk bk ek hb b
O DODONNN N NN DWW = OOADD0N B P Wm0 00

16: 8
15:22
2: 8
14:16
15:41
21:55
8:24
9:58
16: 2
17:32
20:43
12:50
16: 6
23:55
11:22
14:50
15: 2
19:36
12:34
B8:22
8:57
16:12
8:14
14:32
18:44
4:37
20:31
21
3:35
19:19
23:39
15:57
B:14
23:18
23:23
23:27
2:12
2:13
2:23
2:31
3:53
58
10:49
3:8
3:35
15:49

SEC
14.89
10.61

9.89
42.04
11.82
60.52
54.98
19.53

9.51
53.49
16.04
17.14
59.37
26.18
33.68
12.83
25.94
10.91
37.08
44.02
27.79
47.23
25.03

2.27
25.68
26.20
28.75
41.87
47.97

LAT
46 49.61
48 30.98
486 56.23
48 50.83
47 56.50
486 43.50
47 33.87
47 46.31
48 52.42
47 15.39
47 30.23
47 31.37
47 28.90
48 0.35
47 50.23
47 30.17
47 28.85
47 18.03
48 8.55
48 9.70
48 59.09
49 14.12
47 50.80
48 41.58
47 16.10
48 32.94
48 59.39
48 1.92
47 39.07

33.09 !\“747 26.02

49.11
19.70
48.49
27.34
38.87
12.00
42.31
47.38
27.93
15.25
19.46
50.74
30.90
22.13
29.09
18.90

48 30.39
486 38.34
48 33.07
48 32.95
48 34.03
48 32.28
48 38.10
48 33.08
48 32.80
48 34.74
48 34.44
48 34.09
48 35.90
48 25.49
48 35.73
48 32.07

APPENDIX 1 - Continued

November 1979

LON  DEPTH MAG
1215342 364 14
12156.89 004 1.8
1215744 991 28
1215548 015 1.5
1223451 4190 1.8
1222518 038 1.5
1223028 078 1.8
1223437 1750 1.4
124 38.67 41.99 4.1
124 217 022 1.2
1215995 046 1.0
1214748 17.18 1.2
1224212 2323 1.1
122 14.65 2034 2.0
1215332 851 15
1221851 2261 1.2
1221768 1531 0.9
1222128 57.16 1.6
1224168 018 1.1
12211.87 015 2.0
122 724 1633 1.2
1221925 11.72 3.4
122 25.41 1233 1.0
1214629 019 1.4
1221660 16.96 15V
122 26.80 1497 0.9
122 801 1357 1.3
1221275 2594 1.0
122 391 1565 15
1214782 1869 0.9
12241.01 2379 14
122 4427 2748 1.7
1222235 0.08 1.3
1222377 17.07 3.8
1222403 16.09 1.3
1222454 1497 24
12223.10 1611 1.8
1222380 1488 35
1222468 18.83 1.8
12224.03 13.80 1.7
1222150 248 1.1
1222231 015 15
1222386 7.95 15
12251.87 5231 25
1222576 1243 1.4
1222392 1675 2.1

NS/NP
6/11
5/07

17/18
8/12
9/15
7/12

11/21
8/12

19/14
4/08
8/10
9/14
6/09

13/20
9/16
9/15
7/13

11/20
4/08
6/08
6/11

21/24
4/08
5/07
6/11
4/07
7/13
5/10

11/18
5/09
6/09
8/14
5/08

20/20
4/08

17/17

'5/09

20/20
8/14
8/15
4/07
5/08
5/07

14/17
5/08

15/20

RMS
0.23
0.18
0.22
0.33
0.27
0.36
0.30
0.22
0.23
0.30
0.52
0.21
0.26
0.15
0.15
0.17
0.38
0.24
0.19
0.28
0.15
0.33
0.19
0.14
0.19
0.07
0.17
0.25
0.25
0.11
0.23
0.35
0.18
0.21
0.11
0.24
0.18
0.21
0.17
0.23
0.08
0.27
0.48
0.24
0.30
0.28

Q

BD
CD
BC
cC
BD
cC
CcC
BB
CD
CD
DC
BC
BC
BB
AB
BB
CC
BA
BC
CD
BC
CD
CC
BD
BB
BD
BC
BC
BB
ccC
BD
CC
CD
BB
AD
BC
BD
BB
BD
BD
CD
CD
CD
BA
CD
BB

MODEL TYPE
P2
P2
P2
P2
P2
P2
P2
P2
P2 F
P2
P2
p2
P2
P2
P2
P2
P2
P2
p2
P2
P2
P2 F
P2
p2
p2
P
P2
P2
P2
P2
P2
P2
P2
P2 F
P2
P2
P2
b2 F
P2
P2
p2
P2
P2
P2
P2
P2



DAY

O ® 2 h DN =

W NNV MOV NV NN N0 MO N DD b b ek ek b bk fd b b
C WX UMW WWNN= = OO 3OWU WU pOCO

20:20
2:12
20:12
20:35
12: 8
11:28
0:26
8:59
5:40
20:25
23:29
7:51
17:58
10:27
15:37
10:38
11: 8
8:25
8:23
22: 1
14:22
22:19
1:23
3:13
15:20
16:18
17:30
7:3
15:38
16:54

SEC
42.57
28.20
38.90
39.50
32.42

2.68

50.75

21.47
7.48

LAT
47 38.38
47 42.79
46 54.09
46 11.46
48 34.01
47 32.31
47 48.95
47 12.17
48 39.28

49.42 ;147 25.83

25.67
32.66
17.41
18.82
37.07
34.32
47.19
51.58
40.20
41.47
49.63
22.88
17.78
28.96

5.17

8.73
48.52
27.70
13.93
59.25

' 47 37.00

47 16.56
47 37.87
47 28.21
48 33.85
47 31.12
47 22.22
48 42.76
47 38.69
45 58.18
47 32.28
47 24.78
47 24.99
47 44.16
48 10.70
48 21.00
46 20.98
47 44.33
47 45.34
48 17.59

APPENDIX 1 - Continued

December 1979

LON
121 51.52
122 7.90
121 56.23
122 8.88
122 25.18
122 28.82
122 9.98
122 19.50
120 36.76
121 48.75
121 58.10
121 25.00
121 51.84
123 3.32
122 23.90
122 34.98
122 19.66
121 8.58
122 36.86
122 41.66
122 34.77
122 42.18
122 3.01
122 15.39
122 48.46
122 18.73
122 14.69
121 54.42
121 58.02
122 39.69

DEPTH MAG
2184 1.1
1137 1.3

7.10 0.9
3.50 1.1
2113 22
17.81 0.9
1924 14
298 1.1
L 0.90 29

“*19.38 22

18.47 2.1
0.77 2.2
2096 1.3
20.10 0.7
21.04 1.7
2007 1.1
2566 0.6
495 15
2254 0%
543 28
2509 1.0
2085 0.4
4068 1.7
1356 1.1
19.00 15
1276 1.1
2083 1.3
749 15
11.81 1.3
3297 1.8

NS/NP
8/14
8/13
5/09
5/09

13/19
7/12
6/11
4/08

28/28

15/20
9/11

12/15
9/15
4/08

10/19
7/13
7/14
4/08
5/10

14/14
9/18
7/12

10/19
8/18

12/21
4/08
4/07
7/13
4/06

12/18

0.12
0.15
0.10
0.16
0.20
0.18
0.39
0.29
0.48
0.14
0.09
0.17
0.10
0.09
0.21
0.12
0.18
0.18
0.24
0.31
0.18
0.18
0.42
0.31
0.29
0.05
0.55
0.13
0.25
0.13

Q
AC
BB
BC
BD
BD
BB
cC
BC
cc
AC
AC
BD
AC
AB
BD
AA
BB
CD
BB
DD
BB
BB
cc
CB
BC
AC
DC
AB
BD
AD

APPENDIX 1

MODEL TYPE
P2
P2
P2
P2
P2
P2
p2
p2
P2 F
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2 P
P2
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