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FOREWORD

The need for subsurface information in plate tectonic studies, mineral
exploration, oil and gas exploration, and geologic hazard studies has increased
greatly over the past few years. With the careful evaluations that are being
required on various projects, such as thermal nuclear power-plant sites, it has
become increasingly important to gother seismic data.

Relatively little has been published on seismic data in Washington, and
the Division of Geology and Earth Resources is fortunate to be able to publish this
report on earthquake hypocenters in the western part of the state. It is the division's
intent to publish hypocenter data on a yearly basis in the future.

The author, Dr. Robert S. Crosson, who is currently on the staff of the
University of Washington, has spent several years in this work and is primarily
responsible for the establishment of the seismograph telemetry network. Dr. Crosson
received his Ph.D. degree from Stanford University in geophysics and has been on

the University of Washington Geophysics Program since 1966.

Vaughn E. Livingston, Jr.

Washington State Geologist

Division of Geology and Earth Resources
Olympia, WA 98504

May 15, 1975
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COMPILATION OF EARTHQUAKE HYPOCENTERS

IN

WESTERN WASHINGTON

Robert S. Crosson

SUMMARY

Since mid-1970, a multistation seismograph
telemetry network has been operated by the University
of Washington Geophysics Program for the purpose of
studying the distribution of small earthquakes. in west-
ern Washington. The operation of this network of
instruments has opened up a vast new body of data on
the locations, sizes, and properties of earthquakes
ranging to magnitude one and smaller. Because of the
great number of small earthquakes that occur in a
year's time, data on these events may be valuable for
many purposes involving public safety and welfare, as
well as scientific research. Accordingly, this is the
first of a series of reports on the locations and times of
earthquakes recorded on the western Washington net-=
work. This report covers all data obtained from the
first installation of the multistation network in July of
1970 until the end of the year 1972,  Future reports
will update this one on an annua! basis.  This report
includes description of instruments and data=-reduction
procedures that will not be repeated in subsequent
reports.

Data are presented in a table listing the cal-

culated location of each earthquake that was ade-

quately detected on the network stations. In addition,
machine~-plotted yearly summary maps showing the
epicenter locations and magnitude ranges of earth-
quakes are included. It should be understood that the
number of earthquakes recorded by the network of
seismograph stations depends critically on the number
of and areal extent of stations as well as the seismic
"quality" of each site. Therefore, since the number
of stations has increased each year, the number of
earthquakes listed each year has increased correspond-
ingly and should not be interpreted as an actual
increase in the rate of earthquake occurrence. Data
on the dates of installation of stations are included to
assist in interpreting this characteristic.

Generally, the central Puget Sound basin
region exhibits the highest rate of occurrence of small
earthquakes in the area covered by the network.
Earthquakes in this central region are also generally
deeper than earthquakes occurring in the north and
south portions of the basin. A very few earthquakes
with depths greater than 30 kilometers occur along
the west margin of Puget Sound and beneath the

Olympic Mountains. Caution must be exercised in
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interpreting the epicenter maps since the magnitude
threshold of detection is not uniform throughout the
area covered by the network, and moreover the accu-
racy of location deteriorates for earthquakes lying

outside the network perimeter.

INTRODUCTION

In mid-1970 a five~station seismograph telem-
etry network was installed in the central Puget Sound
basin. The data from each station is telemetered by
radio back to a central recording facility at the Geo-
physics Program, University of Washington, in Seattle.
Although western Washington has long been known to
be a seismically active region, no adequate network
existed prior to this time for the location and study of
small earthquakes. Previous studies of earthquakes
and crustal structure in western Washington were
carried out using only larger (usually felt) earthquakes
by Neumann (1957). Rasmussen (1967) has provided
an extensive compilation of larger historic earthquakes
in the region. Subsequent studies, using data from
the new network, demonstrate that the quantity and
quality of data obtainable from this system of modern
instruments opens up an entirely new spectrum of
earthquake investigations in this region. For example,
for every earthquake felt in western Washington there
may be over 100 well-recorded earthquakes greater
than magnitude 1.

The original network has grown in number of
stations and in areal extent. Although the primary
motivation for this project is research into the seis-
micity and tectonics of the Pacific Northwest, the
results of the investigations may be useful for public
safety, land use planning and coordination, mineral
exploration, siting of dams, bridges, and nuclear re-
actors, as well as other geological and geophysical

applications.  Accordingly, it is sought in this and

subsequent reports of this series to present basic earth-
quake hypocenter data, as obtained from the seismo-
graph array, in a detailed form that can be readily
used and interpreted by a variety of potentially inter-
ested persons. This first report covers all earthquakes
recorded through the end of 1972 and includes addi-
tional explanatory material. Subsequent annual re-
ports will be devoted mainly to the basic data to
minimize costs and to promote efficient and timely
publication. Every attempt will be made to keep these
reports as current as possible in full view of the impor-
tance of the "time axis" in reporting earthquakes. The
basic data of this report are the earthquake hypocenters
listed in their time sequence in the Appendix. The
data format adopted here will be retained insofar as
possible in subsequent reports. However, suggestions
as to how fo make this series more efficientor useful
are welcome and can be directed to the Washington
State Department of Natural Resources, Division of

Ceology and Earth Resources.

INSTRUMENTATION

The telemetered seismograph network, from
which data for the present report were obtained,is de-
seribed by Crosson (1970 and 1972).

consists of a single component vertical short-period

Each station

seismometer, an amplifier, and a voltage-controlled
oscillator (VCO), which converts the output voltage
from each amplifier to a frequency modulated audio
tone. The tone is telemetered back to the central
recording laboratory at the University of Washington
by radio (in one case telephone line) where it is re-
converted to the seismic signal and recorded on a
multichannel oscillographic recorder (Develocorder)
and a 14=-channel magnetic tape recorder. Figure 1
is a block diagram of the network components. All

seismographs have identical frequency response; that
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NORMALIZED RESPONSE

EARTHQUAKE HYPOCENTERS
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FIGURE 2.—Frequency response curve of recording system showing recorded output amplitude for
given input ground motion (vertical) at various frequencies. Note that curve is normalized
to unity at 1 Hz (cycles per second) frequency.
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TABLE 1.—Summary of network station data

WESTERN WASHINGTON
SEISMOGRAPH TELEMETRY ARRAY

UNIVERSITY OF WASHINGTON
GEOPHYSICS PROGRAM

PERTINENT DATA

(22222 2-2-2- % 2 222 X-2-2-%-%-%-%2-X-X-X-2 L X-F-XX2-X-X2-X2X-2-FXI-X2XTR2X2-XXX1°2-2-X-X2-2i- L LTI X222 R-XE-XLXT-XJ
NAME LAT LON ELEV P DELAY INSTALL  MAG LOCATION

DEG MN SEC DEG MN SEC KM SEC DATE AT 1 HZ
22 222 220 22 X220 2-22-2-X- 22 L-2-X-F-X-2-F-X 3 2 2-2-2-X-2°F-3.3-%1-%-F-Z-L-F-2- X-X-2-X X-RE-X-X-R-2-L-2-2-2-2-F-XT- X2 22 2 2K R XXX 2-2 22
SPW  G47 33 13.30 12214 45.,1¢ 0.008 0.600 9717769 65000 SEWARD PARK
GMW §47 32 S2.50 122 47.10.83 0,506 0.000 2/27/70 145007 GOLD MT
GSM 047 12 11.40 121 47 40.20 1.305 0.000 6/11/70 165009 GRASS MT
BLN 048 00 26450 122 S8 18.64 0.585 U.000 7/2/70 115000 BLYN MT
CPW 046 S8 25.89 123 68 10.80 0,792 0.000 7/29/70 135000 CAPITOL PEAK
RMW 047 27 34495 121 48 19,20 1.024 0.000 7/27/71 190000 RATTLESNAKE MT
JCW 948 11 36465 121 55 46,20 0.616 0,000 2/18/71 120000 JIM CREEK
FMW 046 55 544,00 121 40 19,20 1.890 0.000 9/4/72 100000 MT FREMONT
BFW 046 29 12.00 123 12 S3.40 0.902 0.000 10/25/72 150000 BAw FAW MT
SHW 046 11 33.60 122 14 12.00  1.423 0,000 10/25/72 45000 MT ST. HELENS

MBW 048 47 02.4U 121 S3 58,80 1,676 V.000 11,8712 MT BAKER

MCW 048 40 46.80 122 49 S6.40 0,693 0,000 11s8/772 70000 MT CONSTIT.
LON 46 45 60.90 121 48 36,00 0.853 =,110 ' 60000 LONGMIRE

STW 248 09 0.75 123 40 12,00 0.308 0.000 6/27/13 STRIPED PEAK

(22 X2 L L2 222 222 222 222222222 X 2-2-2-2-2-2-2-2-2-2-2-2-2-0- 2 2-2-2-0-2-2- 222222222 222 22 Xl2222 222 221 % 21

SEISMOMETERS: VERTICALs SHORT PERIODs MATCHED
NATURAL FREQUENCY 1 HZ
DAMPING 0,7 CRITICAL

MODE OF RECORDING: GEOTECH DEVELOCORDER 16MM FILMs 1SMM/MIN FILM
SPEEDs PLUS FM MAGNETIC TAPE AT 3716 IPS

MODE OF READING: DEVELOCORDER VIEWERe X290 MAGNIFICATION
SYSTEM MAGNIFICATION: (P=-P TRACE AMP.)/(P-P GROUND MOTION AT: 1 HWZ)

TIMING: LOCAL PRECISION TIME-CODE GENERATORs 5 PARTS IN E9
OSCILLATOR SYNCHRONIZED TO wwVs PLUS WWVB CODE
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is, they have the same relative recorded amplitude
for ground motion of the same frequency. Figure 2
shows the standard response curve for each station.
Calibration of each individual station is accomplished
by placing an absolute scale on the vertical axis of
Figure 2. This vertical axis represents the non-
dimensional ratio: (Amplitude of recorded trace)/
(Amplitude of ground motion). Typical "magnifica-
tion" for a network station is about one million at 10
Hz (the peak of the response curve). Table | contains
the basic data for all network stations in operation at
the present writing. Approximate calibration factors
are given for each station in table I; magnifications
are omifted for stations that are uncalibrated. Station
STW, which is included in table I, was not yet in
operation when the data in this report were obtained.

The station designated LON (Longmire, Wash-
ington) is not in the telemeter network,but it is the
World Wide Standard Seismograph Station network
(WWSS) operated by the University of Washington.
LON predates the installation of the network,and data
from this station are regularly obtained and used as a
part of the data sef for this report.

Note that not all stations operate at exactly
the same magnification due to inherent differences in
instrumentation and variations in the level of back-
ground noise at different station locations. Variations
in background noise require different instrument set-

tings at different sites.

EARTHQUAKE ANALYSIS PROCEDURES

Sixteen-millimeter film records upon which all
network data are recorded are scanned for all earth=-
quakes of interest, including teleseisms (greater than
1,000 km. distance), regional events ( less than 1,000
km. distance but outside network), and local events
(nominally within the perimeter of the network). All

events are assigned a unique event number, classified,
and entered into a master catalog. Local earthquakes
are flagged for special analysis, and events large
enough to be well recorded on three or more stations
are prepared for computer location runs. Each 160-
foot reel of film represents 48 hours of recording time
and may contain up to several dozen earthquakes. Of
the total number of earthquakes observed during a two-
day interval (as many as 20 or more), normally six or
fewer can be located using network observations.

The data are processed by a computer program
written especially for use with the western Washington
array. The program is based on a standard nonlinear
least squares inversion scheme known as Geiger's tech-
nique (Geiger, 1912). A crustal model is required for
calculation of travel-times.  The three=layer crust
over a half-space is used and is described by Crosson
(1972).

that the solutions are not highly sensitive to the

It has been found by numerical experiment

crustal mode! assumed.

Magnitudes are determined using a coda or
signal duration technique, which has proven to be
highly effective. The method was investigated by
Tsumura (1967) and applied to the Puget Sound earth-
quakes by Crosson (1972). Figure 3 illustrates the
curve relating coda length to magnitude, which is
used for the present report. This curve was originally
established using standard Wood-Anderson seismograph

records from the University of Washington station,

HYPOCENTER LISTING

A complete table of all earthquakes located
from the time of first installation of the multistation
network in July 1970 through the end of 1972 is con-
tained in the Appendix. Data in the table are largely
self-explanatory. However, a few specific comments

might be of value. Solutions are based primarily on
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HYPOCENTER LISTING
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FIGURE 3.—Curve developed for magnitude determination using western Washington array data
(solid line). Circles are observed data from Wood=-Anderson seismograph.
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first-arriving waves at various stations. The error of
a given location is difficult to evaluate as a result of
unknown influence of velocity variations in the shal-
low crust. The time residual at each station is the
observed minus the predicted arrival time. Thus for
each earthquake we may calculate the standard devia-
tion of residuals (SDR), which is a number useful to
indicate general quality of a solution.  An SDR less
than 0.1 indicates a solution that fits the observed
arrival-time data very well.  SDR's greater than 0.5
It should be noted

that when either 3 or 4 stations are used in the solu-

usually indicate poor solutions.

tion the SDR will always theoretically be zero al-
though it is not necessarily zero in practice. It should
also be noted that, in general, depths are less well
determined than the epicenter locations. In particu-
lar, depths are well controlled in the solution proce-
dure when at least one station is within approximately
30 km. laterally of the hypocenter. On occasion it is
necessary to fix the depth arbitrarily in order to obtain
an epicenter location. When this is done, the depth
is tagged by an "F" immediately following. Normally
only P wave first arrivals are used to obtain a solution.
However when there are insufficient observations or
when the solution is poorly constrained, S wave arri-
vals may be used to fix the origin time.

Figures 4, 5, and 6 show the locations of all
the epicenters listed in the Appendix. Included are
the seismograph station locations (triangles) for refer-
ence. Stations can be identified by their locations
in table 1. As a general rule those earthquakes lo-
cated within the area of the network are most reliably
located and probably have errors of less than 1 to
2 km. in epicenter position and less than 5 km. in
depth. Earthquakes may be located up to several tens

of kilometers ouiside the array but with reduced
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GLOSSARY OF TERMS

Coda length, the duration of oscillation of earthquake waves on a seismogram.

Earthquake epicenter, point on ground surface directly above the hypocenter.

"Earthguake hypocenter, apparent location in space and time of energy source of an earthquake.,

Location in space is sometimes referred to as focus of earthquake.

Frequency response, the description of the way in which the seismograph responds to earth motion

of a range of different oscillatory frequencies.

Geiger's method, method of calculating earthquake location in which systematic changes are made

to an initial guess in a manner that makes the differences between observed and calculated

arrival times smaller.

Magnitude, empirical scale designed to indicate the size or energy release in an earthquake.

Normally based on the maximum amplitude of ground motion at a specified distance from

the earthquake source.

Response curve, the curve illustrating the relative manner in which a seismograph records waves of

different frequency.
Seismogram, the end-recorded product of the seismograph system. An earthquake record.

Seismograph, the system of sensing, amplifying, and recording apparatus required to detect and

record low-level earthquake signals.

Seismograph network, collection of several seismograph stations in localized region.

Seismometer, mechanical to electrical transducers used to "sense" ground motion and convert it to

an electrical signal.

Standard deviafion, statistical measure of scatter of series of measurements or readings. See text

for definition.

Telemetry, transmission of seismograph signals to common data collection point for centralized re-

cording. Normally achieved by radio or telephone transmission.

Teleseism, generally a large earthquake, magnitude greater than 3.5, recorded at a distance
greater than 1,000 km.
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APPENDIX

CATALOG OF EARTHQUAKES (JULY 1970 - DECEMBER 1972)

Earthquakes located with the western Washington seismograph network are listed chronolog-

ically in this Appendix. The columns are generally self-explanatory except the following features
should be noted:

a)

b)

)

d)

e)

JUL

The origin time is that calculated for the earthquake on the basis of multistation

arrival times.

seconds. To convert to Pacific Standard Time (PST),subtract eight hours.

It is given in Greenwich Civil Time (GCT) in hours, minutes, and

In most cases the depths are freely calculated by computer from the arrival-time

In some instances depths must be fixed arbitrarily to obtain epicenter solu-

tions. Such depths are noted by an F (fixed) in the column immediately following

The residual standard deviation (SD) is only meaninfgul! as a statistical measure

NO is the number of station observations used in the earthquake solution. A

minimum of 3 observations are required and generally the greater the number of

MAG is the Richter local magnitude as calculated using the coda-length method

If the column contains an (*), the

magnitude was calculated from a single-station reading and no standard deviation is

data.

the depth.

of goodness of the solution when 5 or more stafions are used in the solution,

observations used, the better the solution quality.

discussed in the text.

SDMAG is the magnifude standard deviation.

calculated.

EARTHQUAKES =~

DY HR MN SEC LAT N LONG €

8 0 0 12.0 47-20-50 121-55-41
9 1 0 32.0 47-33-46 122- 3-18
10 5 46 5.2 47-23-42 121-47-24
11 1 59 50,0 47-27-44 121-43~- 3
11 18 24 28.% L§~-17-4S 121- 8-26
14 16 25 G.4 47-35-25 121-58-44
16 23 37 24.0 47-29-28 122-43-39
18 10 b 1041 &7-38- 6 122- 9-14
19 11 52 12.0 8- 5-24 122-28-37
20 6 37 11.8 47-41- 2 121-45-55
21 11 42 €40 48-10-33 122-26-16
22 1 32 43.8 47-42-10 123-49-49
23 1 34 €45 47-35- 5 122-47-55
2h 8 53 €20 47-34-19 121-44-54
25 15 14 3.0 46-54-58 122~ (-57
28 10 37 S57.0 48- 9-28 121-11-59
29 4 7 27.0 47-48-28 122-46-57

19790
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LAT N
4 7-42-52
47-50-34
47-48-45
48- 5- 9
47-29- 5
47-22~46
4e-40-'9
48- L=4Y
47-42-20
46-54-26
47-38-51
47-40-43
47-38~-29
47-38-33
47-38- 5
47=40- &
47~ 4-18
47-29-20
46-58- 0
46-56-51
47-38-25
47-28~-640
&7-21~ 3
L7- 3-47
47- %-53
47- 3-55
47-45-17
47-50-36
47-40-19
L7-44-54
47-45-46
47-29-26
7= 4-22
47-35- 5
H87=-32-46
47-32-39
47-40~-16
47-32-46
46-50-54
46~48-31
“7-43- 2
47-36-10
47-22-19
47-20-26
47-26-21
47-41~- 8
47-20- 8
47- 8- 9

LONG E

121~-55-15
122-36-56
122-44-23
122-34-37
122-23-49
123- 8-61
121-47- 6
122-29-18
122- 9- 5
122-26- 6
121-41-33
121-44-56
121-42-28
121-49-35
121-53~ 7
122- 1-59
122- 6-56
122-44-33
122-56- 3
1¢2- 3-39
121-42-18
122-51-37
123- 3- 6
122- 7- 8
122- 6-45
122- 7- 8
122-51-52
122-26-24
123- 8-50
121-41-14
122-19-45
122-25- 9
122- 6-39
122-52-43
122-19-11
122-19-11
121- 5-33
122-20-42
121-64-51
121-36-41
122-23-56
122-49-54
122-20-39
122-22-27
121-36-20
122- 9-17
122-22-32
122- 0-10

DEPTH

6526
18.3
19.8
12.6
27.5
307
1d.9
16.0
35.1
5
16.5
Bek
16.5
2445
27 .5
15.8
9.8
27 .06
324
11.2
16.8
27.6
38.5
J.1
9.2
9.2
19.1
28.7
hidel
bel
31.5
277
9.9

18.0
294
30.0

3ol
2B.2
13.1
1443
27«0
19.9
2040
23.1
97.6
1443
21.2

9.4
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16 EARTHQUAKE HYPOCENTERS

APPEND | X—Continved

NOV 7 0 37 49.3 47-24-37 122-24-29 31.2 «0 5 21 -8
11 12 46 38.5 47-27- 7 122-49-15 15.7 .0 K 2.0 1.0
20 13 46 29.6 47-20-28 121-42-17 21.5 -0 5 2.6 8
20 18 50 21.7 u47-36-17 122-56-14 <Z1l.4 0 4 2.1 1.2
21 12 37 38.7 47-38~40 122- 5-23 27.4 o0 4 1.9 5
22 19 24 3.3 4i-44-37 122-36-26 5 ol 3 1.7 5
25 21 11 3%.1 47— 9-26 123- 4-27 34.2 ol 4 3.0 b
28 3 26 140 47-42-31 122- 2-15 29.0 o1 4 1.9 1.1
29 2 15 53.9 47-25-11 121-39-35 13.9 3 5 3.3 «5
29 7 48 32,2 47-35-54 122-35-40 31.3 3.0 2.1 o7
BEC 8 9 4 8,2 46-34-43 122-25-50 19.6 0 3 2.2 ol
8 13 28 58.8 47-32-26 122-37- 5 33.2 o1 5 2.1 o7
13 1 48 4bhei 47-22-40 122-41-33 30.2 -0 5 2e7 5
25 8 16 33.6 48~ 0~46 122-44-39 13.4 ol 4 2.1 b
26 11 44 S55.% 47-33- 2 122-47-26 23.7 0 5 2.2 .8
27 2 24 27.0 47-32-47 122-49-41 <27.6 N 3 1.5 o2
EARTHQUAKES - 1371
JY HR MN S:ZI0 LAT N LONS € LEPTH SO NO MAL  3S0MAG
JAN 7 B8 40 .U W7-23-51 122-50-40 25.1 « 0 3 1.5 .l
12 1 21 39.3 u47-52-45 122-20~-40 <Zl.b d 5 2.3 «5
12 15 4 24.9 47-352-38 122-51- Y <cb.1l «0 4 1.7 «3
14 3 206 19.0 47 -5/~-498 122-48-2¢ 154 o1 5 3e0 o1
14 6 29 30.8 «7-i8-4b 123-24-53 35.0 .1 5 3.8 «3
25 21 37 5leb aB=c2-23 123-20-17 140.4 o0 4 345 «3
28 1 20 1640 47=-49-51 123-25=-28 33.3 3 5 2.8 b
7 23 58 57.8 u4f7=-c4-59 122-56- & 45.3 «0 5 3.0 5
8 23 1¢ 34 47=<5-59 121-383- 3 18.4 0 6 2.2 ol
21 13 56 33.5 47-51- 4 121-58-31 17.0 «0 b 2.2 .5
23 12 23 Be9 47-20-55 121-40-40b BY.4 ol 5 1.8 .5
MAR 15 b 28 2845 47-59-31 122-42-19 17.8 o0 4 2.3 o7
16 17 4 56be8 4f=-u3-50 123- 1-18 10.2 ‘e d 3 1.3 o it
25 3 16 1243 uf-i4=-47 121-49-406 23.9 oD b 1.3 2
3G 22 33 3845 4r-¢S5-14 122-33-16 47.5 1 6 2.7 o7
APR & 10 ¢b 4.5 43~ 4=10 123-17-24 35.1 ol 3 1.3 «5
12 b6 16 2%.% 47-29- 3 1¢£2-21-19 33.9 o1 5 20 3
ehb 2 49 57.1 uf-53=-58 121-23-34 740 o1 5 2.5 b
21 9 4b 25.56 47-58-34 1<1-29-2¢ 8.7 3 6 Zab D
Ch 1 49 45.0 ‘07‘03“"}3_ 12¢c-48-23 19.7 0.0 4 1.6 .2
24 7 53 24,2 4f-46-37 122-26-48 Y] ) 3 1.9 b
29 2 59 2Y9.2 47-39-97 121-38-50 14.2 2 5 21 «3



'APPENDIX 17

APPEN DI X—Continued

JY HR MN S:=¢ LaT N LONG £ ~ DEPTH SD NO HMAG
MAY 9 23 26 33.8 wb-34-12 121-41-28 23.6 «0 4 240
10 11 Sb 37.4 47-4B-47 121-54-18 22.0 o1 6 28
14 17 37 39,9 47-30-20 122-14=51 32.1 .0 6 2.2
21 5 54 15,2 47- 9-36  121-i3-34 3.0 o1 6 2e1
25 i8 9 3G.7 47-16- 8  121-59-30 o5 2 3 1.6
28 10 42 S.7 46-29-42 122-25- 9 22.1 o1 6 3.4
28 18 7 5.4 4o0-29-47 122-18-30C 16.8 o1 5 Al
JUN 5 6 2 &3 47-17-17 122-15~41 3.4 el 6 2.3
5 13 16 39.b 47-32-59 122-55-20 ‘4.4 o1 5 1.9
5 16 36 5.8 G46=-u4-10 121-41-49 1il.0 0.0 3 1.8
8 12 40U w8.4% 47-30-206 121-35-48 14.C .0 5 2.1
8 15 55 521 47-26-49 121-43-49 1.2 o0 5 1.9
9 14 35 5.4 46-45-39 122-11-52 .5 ol 3 1.5
12 8 11 13.3 4b-38-5¢ 122-21-51 13.4 ol b 2.7
12 19 58 2648 a7~ 1- 2 121-50-29 47.1 ol 5 2.1
14 0 11 15.7 45=- 3=3% 122-41+28 14.8 3 B 2eb
16 1% 33 15.8 4i-41- 6 121~ (=26 2.9 o0 4 2.0
16 2¢ 49 33.5 Qdb-4u~30 122-29- b6 2.8 o3 5 1.7
23 0 12 3.9 ia7-¢9%=24 122-5b6-48 4.2 o1 5 1.8
28 9 21 4B.3 47-206-18 122-136-5Y% 27.9 1 5 1.5
23 10 32 49.2 47-56=25 122-10-47 284G ol b 2.3
¢3 11 21 12.9 47-s0-34 122-10-34 ¢86.9 ol 5 le4
23 13 81 1549 &47-35-31 12¢-12-1i4 8.2 o0 6 22
24 2 26 51.9 47-35-51 122-11-13 28.5 o0 6 Je3
24 18 6 Su.4 4f=sb=47 122- 9-54 28.0 o1 5 1.6
25 13 45 39.1 47-55=-25 122-11-57 27.9 o0 6 SeD
29 1% 30 37.1 47-35-5b 122-11-41 27.9 0 5 240
25 17 22 23.3 wl-36-10 122-10-54 26.7 o1 6 243
25 22 48 53.34 #7=-35-35 122-12=1 Bl U0 4 1.6
26 19 47 30.5 t4o-il=- & 122~ 1-56 10.3 o2 5 2.3
26 22 ¢ 13.5 47-35-41 122-11-18 29.2 ol 6 3.3
26 22 3 40,3 47-34-39 122- B8-54 1.7 .0 L *.0
29 7 40 52.9 47-49-36 12¢-51-26 1543 o0 3 «9
JUL & 19 54 w8.1 47-36=- 3 122-11- 7 27.7 i 5 1.6
1L 257 244 4b=54-20 121-47-29 12.5 .0 3 1.9
12 12 37 54,9 #47-35-41 122-11-41 29.0 o1 5 2.0
13 9 56 11.6 Gbu=-ab= 8 121-57-53 19.4 6.0 5 2ok
16 20 37 2.3 45-45-43i 121=34=55 12.9 oG 3 1.9
18 9 46 4ol h6-S4-ib 121-45-53 9.7 oD 3 1.8
18 18 41 22.0 #47-31-38 121-508-31 <543 el 6 23
19 18 16 59.5 &47-v1- ¢ 122-38-31 19.9 ol 5 25
22 17 29 3140 47-c¢6=20 121-33=17 14+3 .1 5 1.5
24 14 5 38.b w7-45=25 122-53-44 184 8.0 4 1.7
¢ 17 7 21.8 47-50-31 122-31-56 26.3 .2 6 243
28 6 20 /.8 48~ 8-59 122-¢3-28 8.9 o1 9 240
AUG b 10 32 19.2 4/=-39-58 121-40-34 13.9 o2 7 2.2
6 13 @ 29.7 iab-59-45 121-57-48 18.9 o2 S 147
6 20 1 5B.i 47-05-31 122-4b-18 Zb.5 oD 4 1.4
7 16 2 22.0 4l-359-10 121-i4l-41 19.3 .2 5 2.8
10 20 26 7.0 @7<-35-47 122-12=2¢ 2741 .1 7 3.1
11 13 41 2.7 af-55=5z 122-11-38 28.0 .3 7 2.3
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EARTHQUAKE HYPOCENTERS

(%]
m
L

gct

2o

Fa)

MN

SEL
41.7

hl.5

19.2
3549

$.5
Yh.h
Sheb
2443
1643
2644

S 31.3

372
bl
4.3

3i.5

1045
59.8
1.7
57'6
Sklb
i4.9
: 3'0

620

31.1
2.3

17.0

b.?

2845

bait
bGhae
13.9
29,3
20.8

1&-9‘

3.2
13.7
G443
409
37.2
18.7
2443
56a.3
586
5043
3149

S04

4045

2347

3ued

APP E’ N D | X —Continved

LAT N
47-51-41
46-50-35

47-36=-37

4l-01-23
Li~cb-43
47-23-24
bo-
47=-34- 7
wf/=27-46
W/-21-30
4bo~43=-23
4f7-21-22
47-99- 5
47-29-30
47-24=-53
43=¢(3=-538
4o=48-31
47 =-H7 =57
47-35- 9
Lf-41=-24
47-35- 4
wl=355=-41
47=-10=44
4p=-g49~- 5
47=-532-15

47=i44- 30,

Wi-59-24
4/ ~28-54
47-27-46
43=21i-43
Y7-35-47¢
hi-350-1%
Go=-11-44
40~35-19
47-38~13
4l -cl7=-17
bi-éf~- b
bo-43-44
47=-¢0-138
4o= H-372
47 -44-38
4b=o8=48
4f=43=-53
hr7-12-21
47=¢3-¢2
47-00~- 1
47=-55-5§
H47-47-25
g~ H5-17

8=57 °

LUNG E
122-34=22

121-43-51

1¢2-145-35
121-52-u4
121-31-43
122-18-5¢
121-33-54
122-43- 5
123~ 9-¢56
121~ 8-23
121-59-13
121-1J~49

122-53-23

123~ 8-1¢
122~37-49

. 122-45-23

122~ u-27
121-43- 9
122-12-28
1¢1-51-51
122-13-19
122-12-2¢
1¢2-11-54
122-27-41
121-55%-27

13- 2-17
122-19-23

121-31-52

122-24-53

123~ 4-28
122-12-20
122-12-36
122-53-51
122~ 3-13
121-55-32
121-44=45
121 ~44-50
122-11-17

122-20~-142

1c2-36-29

122-35-48

121~54=24
12¢-37-16
122~ 9-1b
122-43-22
1¢¢-12- 5
122-11-22
122-44-25
122-43-36

.l

GEPTH SO
18'0 ,.1
13.2 0.8
CBe5 el
16.& »
12.9 .1
3.9 o1
48 ol
46,3 0.6
35 .6 o1
7.8 o0
15.8 »1
7.0, N 'i
20.0F .2
43.5 el
2.2 o
352 - .1
1“.8 .1
15.0 o1
Z8.0 .1
3646
€81 o1
29.2 .1
19.9 .2
il.8 o2
3.7 del
12.5 s 0
253 1
1t.0 W2
29.0 G
T i7.1 3
277 o1
2642 .0
18.3 2
23,0 0
19.6 0
649 C el
2642 .1
b'? '1
Ul el
Led o1
2044 3
11.8 ol
97 o1
32.1 0.0
22.1 .0
27.5 o1
3.1 o1
5572 o1
124 .1

©

NI N RN RN Ry T e

VINSNWNEFSFNON VTV VO WENS NS C VT E CVUVINCO O NN NNENVENGWENT S OS>

MAG
242

N
.

Laasll aadll AVIE AV AVRN VI OB S SU NS

-&“C}L‘J@N\lww.&“HP@@PG‘CNC&MONN\OU".C?U"#CNOL.DU'!NC‘.}

5 8% 8 & .5 8 & O " & &

NI = IS R NG N I PN RN PO e R N N

SQMAL

2
o2
.3
«2
3
.3
o2
2
o1
o1
3
2
»2
2
.1
o1
.2
o2
.1
+ 2
0'3
o1
.2
.1
2
o1
1
o1
ok
«2
3
6
2
ol
2
.2
» 2
2
.1
o1
]
)
-3
«3
.3
o2
o1
2
.3



NOV

28

28
28
28
<8
28
29
30
31

31

2¢

20

N

(€}

[N

(ARSI AN o e AN o ANV« Il s 3 AV g

[l o

[ACTCARE Sl \CRRS LI o
[Call S N« A IV o]

«~
[~4

SEG
2861
4049
48,8
16.0
54. 5
48.8
219

1.7
L]
Cial
12.0
16.2
bi .8
4l.1
4220
20649
4baY
2298
289
59.7

59.0
32.38
59.6

223

2+9

12.6
43,4
2643
484
3b.b
53.1
1749
39,4
45.0
Ga.40
59.b6
32l
36.4
46.5
53.7
334

8.7
15.7
1i0.8
14y
14,0

APPEND | X—Continved

LAT N
4l =-ic-58
4f=-17-51
48-21-33
47-51-50
47-58-18
47~16-54
47-58-40
ff7-32-52
47-3b-40
L7=-50=24
48-1.5-31
47-12-57
Q7 =d2-49
47-49-18
47-55-18
q0-40=55

47-31-22

47~-30-48
47 =-c1=-54
47-29-48
4f-42-4Q
4/ =4 2-30
{7-59-53
7 =49= 4
47- 2-33
47-55-15
47-356=-90
gf=31=-52
4b=53~= 4
Wl-28- 7
47-58+-55
4f=-32~- 7
p7-43-106
47-33-55
47-56-110
Y7-56-60
7 -54-58
47-55-21
47-34-11
4f=03-35
7 ~34=-ik
47-53-59
Yl=-ob= 4
4b=37-39
47-37-18
47~ 8-39
47-31-36

LONS &
122-14=-17
121i- H9=-23
121 -43-56
121-56b=-45
122-13~-15
122-14~51
122-19-17
122-37-31
122-11-17
122=-47-42
121-15- 3
122-13~16
122-19-11
123-55=-39
124- 3-23
122~ 7=-41
122-21-36
121-55-1¢C
12¢-19- 38
122-18-25
1z2-11- o
121-3%9- 5
122-50-48
122-33- 7
123-32-59
122-13~17
121-34-2C
121 -45-18
121-58-1i¢
128~ 1-54
122-27-14
122-53-54
122-14d-25
122-44%-41
122-50~ 9
122-48-22
122-12-59
122-12-53
122-14-27
122=-13-47
122-13-26
12¢-14-33
122-13-30
122-20-51
122-45~- 2
122-38-54
122-52-22

DEPTH
14.06
8.1
+5
33«0
69.2
42e9
5.9
2249
2049
17.1
2
ik e8
cla4
320
Dha8
19.8
33+ 4
la .‘.
19.9
2G.e0F
¢t a9
18.6
£5+1
30l
Cde8
2.7
13.1
19.9
8.7
13.3
1540
21.+0
3be3
29.0
29.4
20+6
27 .4
2542
28.9
9.1
27 + 8
29.1
27 o 7
245
18.7
29.2
27 .1
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20

EARTHQUAKE HYPOCENTERS

JAN

FES

APR

28

MN
49

52
43

56

SEC
4845
31.3

e
2G.3
207
20e8
lo.4d
241

bed
ct.3

Sets
44,0

549
50,4
27.7
31.7
28.9

5.0
471
52.7
52.8
3042
42.7
16,1
584
Jiso

Ll
300
10,40
55.0
19.4

3.8
35.0
12+ %
22449
42.9
60.4
31.9
54,3
51.2

9.1
18.“

249
22.1
52.6
3o.49
30.%
2i.5
36.2
35495

APPEND I X—Continued

EARTHQUAKES - 1972

LAT N
47-355-23
47=-35-33
B7=10-24
i -3b=5h
4l-43-51
47-35-58
47 ~18-00
Yl/-c2=22
Wl =-29-42
47~50~18
Yl1=-37- &
47-50-38
4b=-53-h4y
47-<2-37
47=39- 4
4p-41~49
L7=-31-31
4wl~3b6-22
47-357-25
§7-40-26
G7-358-34
47-51-36
47-52~ 2
W7-c0-30
ho-42-12
4b=38-49
47-19-50
Y/=-37-41
w/=-59-24
48=- o=43
47-47-32
47-35- 8
47-15-31
47=-4b=-13
47-40-20
48- b6-23
Go=-58=~ 7
4rf=-18-22
Li-35-14
wi=-54~-26
47-49=-16
47=-319-39
4r-27=-27
4o-41-12
47-54-13
47 -S54~ 7
f7=o4=45
G7-24- 7
47=27-37
LW=-28=-27

LONG E
122=12=h4
122-29- 7
122-56- 1
122-4i- 3
122-36-4Y
122-12-47
122-356-29
122-23-55
121~48-22
122-57-10
122-40- 3
12¢-15- 7
12¢-37-55
122-24-15
121-51-55
12¢-41-20
122-24-17
122-11-55
121-56-11
123-30=-48
122-16-10
122- 9-32
122-32-15
122-18-35
122-22-46
121-46-37
122-46-53
122-57-48
122~ 2- 9
123- 6-27
121-53-40
122-12-54
122-41-37
122-24-19
122-23-5u
122-23-34
121-57- 7
123-13-36
122-12-21
122-26- 2
122-23-56
122-47-10
122-20-59
122-23-43
122- 5-41
122- 5-34
122- 4-39
122-17-31
122-21- o
123-29-20

DEPTH
25.8
27 o 4
2.8
51.8
19.4
25a.2
38,9
247
74,8
200
c5.8
el o7
13.0
23.1
3.8
507
29.9
27 o bt
3049
6d .7
18.9
16'7
26 .7
18.3
17.3
18.2
16.8
18.7
25.3
50.3
30.3
2649
51.2
25.9
2545
11.6
16.6
11.2
2549
28.2
20.“
22.5
26.9
16. 48
2643
20+ 0F
34.8
18.2
28.6

e

5D
I1

.0
o2
«0
.4
.1
ok
o1
.1
-1
o8
.1
.U
]
.1
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APR

MAY

JUN

29

2i

21

21

APPENDI|X—Continued
LAT N LONG E DEPTH
47-35=-59 122-14-32 18.0
47-52=-60 122-44-27 43.4
47-52=-18 121-59=-24  20.5F
40=19=-23 122-16-5G 9.0
43-i7-29 122-16-3C 5.1
47-26= 3 122-al~- 5 24.9
C 47=17-41 122-30-25 40.9-
Lo=55-51 122-33~ 9 20.6F
4o=38-14 122-17-42 7.8
4f=36= 3 122-56~59 44.9
47-186=-58 122- 8-60 13.2
47-52-34 122-37-24 26.8
48-26=-31 122-26-17 16+0F
46-49-41 122- §-17  14.3
pf=-41-53 121-53-32 19.3
47-38- & 122-26-48 <9.b
Lp=56-31 122~ 9- 4 b
L7?=-47 =44 122-51-55 20.06F
48=-¢8-55 122-23-50b 9. 0F
4o=4l- 1 122-19=-50 22.GF
47-35=- 3 122-12~-48 27.1
43-¢8~31 122-106-36 18.5
Ya=-48=- 3 121-52-25 562
{7-354=57 122-12-33 ¢6.7
47-3b~- b 121-37-21 12.9
47=33-14 121-57-13 25.9 -
47~35-40 123~ 3-13 17.1
G7-31-41 122-53-14 21.1%
48=-34=~ 1 122-52-55 9.8
37-27-56 122-21-25 29,06
48=19-52 122-23-52 4.7
48=20=45 122-24-45 DelUF
47- 3- 7 122~ 2-1i5 Se2
4>=-57-59 121-55-29 13.9
@7 =Y2=22 122-41i- 5 41.3
47-30=-32 122-57= 2 Zu+h
4= 0-52 122-12-27 39.5
47-33~-43 122-14- & 9,7
47-33-57 122-13-59 3.9
#7=-25=39 121-47-58 24.0
4b=-46-38 121-35-16 12.6
47- 3-=31 122-12-29 18.7
46=-¢6-42 121-38= 2 L15.4
y7=4b=-40 122=-24=-10 23.9
47-18-15 121-23- 0 13.8
af-44-58 122~382~ 9 <86
w7-45=-44 121=-57-41 13.3
4/-45~ 3 121-58- 1 18.3
47-29-16 122-44=-57 ¢28.7
47-43-20 122-30-37 19.3
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22 [EARTHQUAKE HYPOCENTERS

APPEND | X—Continued

DY HR MN £2 LAT N - LONS E VEPTH SO
JUN 16 2 57 45.9 47-15-13 122-kb- 5 19.¢ 8.0
16 9 55 31.b 4b-44-55 122-23- 7 8.9 o3
16 11 15 42.3 45-50-40 122-25-13 3.1 3
16 18 27 29.7 47-37-59 121-51-34  31.1 0.0
16 20 50 22.8 47-35-186 122-12-55 2b.1 o1
17 21 2 58.9 47-¢9-58 121-49-15 25.8 o2
19 5 41 8.9 #7-45-45 122~-50-12 1Y9.6 o1
19 23 57 5049 4B- 5- 8 121-~14-3b6 7.9 2
21 13 8 19,5 47-42- 7 "122-42-15 26.3 0.0
24 15 41 15.8 47-35-33 122-36-14 44.0 o0
25 1 42 21.3 47-58- 5 122- 8-36 Z2.1F o1
25 1 49 30.2 47-59-60 122- 7-39 .37.8 e
26 13 20 59.6 47-16-35 ~12i-4o=-48 18.7 o8
€8 4 33 29.6 47-138- & 122-37-58 43.7 o1
<8 18 16 S1.¢ 48-33-20 122-32-38 12.5F 22
36 21 18 3643 47-58-31 123- 2-%z 51.06 .1
JUL 5 7 32 507 47-¢8-33 121-51=28 Z4.5 0.0
S5 1l 7 49.5 47~41~ 1 121-46-32 20.7 - .1
5 18 40 11.9 48~53- 2 12¢-47-19 1.8 o4
7 106 40 49.0 u4d- 5-29 121-12-23 6.1 .0
6 20 9 7.5 47-55-29 122- 4-10 10.2 o1

16 3 49 13.4 #8-37-36 123-31-30 46.3 0.0
17 11 44 30.49 47-35-41 122-12-27 18.6 0.0
17 14713 55.7 49-18-48 122-50-28 2D.0F o1

17 16 9 45,7 47-18-22 122+33- 5 2b.8 o1
17 21 8 4749 47-33=- 2 122-54=-52 22.3 .1
17 21 9 3040 47-33-1¢ 122-54=27 23.5 = .1
18 16 (G 549 4b=b0- 4 122-53-18 20.0F 2
19 11 12 53.7 47-35- 8 121-58-44 19.8 -1
23 17 19 3148 47-27-44 121-58-12 28.4 o1
dé 19 21 20.9 47-32- & 122-=3b=1h 50.5 o0
25 22 25 36.0 47-c4=52 121-238-51 10.4 ]
2b 7 27 13.8 48- 4-33 122-50-21 58.5 -0
27 3 14 46.4 47-36-55 121-48-25 17.1 ol
€7 6 44 19,7 47-54-25 122-14-2Z1 29.3 «0
28 15 4 b 47-46-38 122-28- 7 8.1 © el
28 1525 643 47-46-31 122-28-51 32.2 «0
28 £3 13 10.5 47-£5=- 3 121-23-34  10.4 .1
29 1 57 55.5 4B-57-59 122-54-25 95,7 o1
29 3 55 12.4 47-27-35 122-206-54 g8.0 - .0
30 17 54 31.4% 47-52-19 12¢-~52-49 17.7 .1
31 2 55 17.0 4B-s1-57 122-23- & bael «0
AUG 1 22 11 44.2 ial-47-17 122-53-55 17.4 -1
€ 22 25 3%.b 47=-355-483 121~-55-48 23.8 -0
3 3 5 3b.8 4b-49-31 122- 2-38 4,7 o1
4 23 .14 14,1 48-11-28 122-45-5b6 21.3 »1
5 3 8 52.1 &47-24- 5 121-59-4% 16.7 0.0
11 12 28 0.5 47=-¢9- 38 122-27-42 40.8 «0
13 12 55 14.3 47-c4~44 121-40-46 2l.4 o1
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APPEND IX—Continued
LAT N LUNS E DEPTH
Li-4o=-58 122-24~36 51.8
wl=-92=20 122- b=-2{ ¢+ CF
G7-33-11 121-47-24 1b6.1
4f=29-23 121-55-2( 15.3
Gf=c?=-49 122-21-11 284
474758 122=-21~53 34.7
Bl-51-¢5 122=-19- 7 34.5
47-45-53 122-18-46 32.0
47- 4-5§ 122-34-29 9.6
Y7-i9=4b 122-4b=45 20.5
47=2d=17 122-406-53 25.3
47-19-38 122-4b6-53 19.8
4d-12- 1 122-49=-51 b6H.4
G/=14=57 123- 4= 9 30.06
o= B8-27 12¢~ 3- 1 7.0
Y7=-35-54 122-43-27 26.9
L7-58-58 121-41-45% 13,6
47-35-24 122-183-24 i0.6
4l=45= 7 122-25-18 28.8
47-55-42 122-50=-44 21.7
4/-co=~43 121-18-53 9.3
47=03=-18 122-31-57 ¢Y9.7
47 =34~35 122~ b6-53 445
47-13~-42 1¢2-15- 8 13.1
48=18-25 123-14- ¢ 27 « 8
Gf7=03= 7 12Z2-4u=17 (1.8
GI-32=-23 122= 1-49 27.b
48= 0-22 122-59-59 53.8
Wf=27-2G 122-2b=-21 7Teu
b-c1-50 122-17-1¢ ii.0
4f=-H7-38 122~-44-22 8.9
4o=-31-24 122-=25-17 1.0F
45=-59-38 122-23-2b 32.9
47-cl-40 122-2i-48 32.9
4b=u47= b 122« Y9=45 10.0F
w/- 5-24 121-51-20 8.0
47-42-30 122-35-37 1.0F
4f-34- 7 122-41- 5 32.3
48-c3-12 122~20- b 8.1
4o=57 =3¢ 121-55=54 12.2
47 -48=25 122-21-36 23.1
47=-38=-2¢ 122-44-11 2b.+4
48-cio- 3 122- 9-34 13.1
47-53~37 121-35-38 1740
4¢-48-35 122-45-45 Z20.1
L=35-56 1¢2-17- 2 12.3
4b~47/-49 1<J2-L7-11 10.0F
46-34=27 122-22-51 1.0F
4p=-53-10 122-23=- % 1.0F

47-5i=22

122~ 4=48

7.8

SD

o

-1
o1
ol
ol
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ol
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+ G
-1
.Z
.2
o1
o1
0.0
o2
o1
ol
ol
.0
» b
G0
1
o1
o1
G.0
o1
o1
o0
o3
+2
ol
3
.3

4
o

NI NN C PO NWOWSER RO WO SNV WSEFESF OO FONUWCUUER TV WOONSNNE W

N T T R R O S N R N VIR VO O R N o o I VI O N e e e S L S 4

e & 6 & & & 4 © ¥ 4 B 5 & & B S 4 6 6 8 0 B 4 6 8 B 6 & » 4 B & & g b v e B B e s B s 8 s s s 0.

HFANNOMNNDNENDNN R

>

OSSO NOFrRCOVS VNN ONGWIWEOEON NGO TS NN TETESE VHFODOWDESTWOOOESNNET OO

APPENDIX

23



24
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NOV

[y

N
OO WNWWOO M &y &

N

N
“w o

[
N & O

-
-

Zi

2c
15

ig
ce

21
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33

13

55
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35
50
57
ie
51
19
29

54
Z8

7
48
51

50
19
55
18
34
20
55
ia
30
15
52
39

-~

4

38
58
$9
29

58
53
a7
b

21
48
49
4o
12

SEL
1.0
33.2
5848
8.7
46+ 0
9.7
6.9
Su.3
2247
I3
3324
1dets
2648
9.5
4840
4347
5cab
57.8
31.2
15'6
39410
9.7
19,1
352
18,0
35,1
21’.0
i5.4
6.7
4G .b
24,8
17
20.¢
35,0
‘ﬁ
414
2he2
4948
14.9
4240
4045
2o.7
6.3
47.9
92.0
30+
12.93
29.9
28.2
LYY

APPEND IX—Continued -

LAT N
47- B8-1b
L8 -4i=- 5
40=31-57
47=-18-39
af=~ok=~35
4wi=55=-1§
4o=-9oi4=53
47-351-52
47-55- 5
47-34-26
4f7-i1-140
Y4o~-v2-13
4l =58~ ¢
40=37=57
45=51=42
48=19-10
47/=-¢c1-30
47 =o4~45
M =bi4=17
4o=cf =21
47-i8-11
4l/=-54=11
48-¢5-¢8
Lbo=i1-4Y
4/-36-54
48= 9Y=49
47-45- &
47- 8-61L
4l-41-3¢
47 -4b=- §
45~-56-32
4/- 1-1o
47-52-210

47-45-59

4l=s4-50
Y7=-33=-26
48-38-26
+8-38-17
G- 19= 4
45=-52-32
4= 9=52
Y1=50=24
4f-5i- 1
47-52=-53
4b-58-12
48-58-23
47-49=-38
47-4ig~11
4=~ 3-49
4l =09=54

LONG £
12i-2p-4b
122-12-48
122- 3-5¢
1e1-i4- @
i22-12-53
12i-54-47
121-52- 7
122~ -18
12¢-32-40
122-12-060
122-13- 3
12i=-53-18
122-55-2¢
122-25-24
122=-45-15
122-23-26
122-25-39
122-45~- 3
122-55-33
122-13-43
122-55-41
121-42-25
123~18-4i5
122-16-25
12i-45-35
122-28-1¢
122-15-18
121-58-5¢
121-9%4-38
12U-45-3¢
122-36-54
12¢-28-25
122-43-29
122-37-40
1c2-26-41
122~14-25
122-11-43
122-11-17
121-35-16
1et=-48-10
122- 2- 8
124- 6-52
122~ 5-1é6
122~47-506
122-11-43
122-10-17
122-449-35
122-50-55
121-49-47
122~-11-52

UEPTH
li+06
1.0F
Letif
1.LF
25.3
15.49
13.4
22.8
16.6
2.8
by
J.3
1.8
1.G6F
5.3
1.04F
clhab
213
47.06
15.0F
el
24.1
42 .0
el
1d.1
1.0F
19.6
15. 4
31.5
14 UF
73
el
i9.4
19'b
ir.8
c4e5
1.0F
1.0F
2.8
1.0F
14.5
2
2449
42.7
1.3F
1.4dF
iJ.9
1.1
8.1
18.0F
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NOV
DEC

ayY
30

WUV COUOLOWOOOS WU E i

HR
18
i
1o
i0
14

15
i7
13

13
13
i5
1o
19
Pyl
10
12

22
22

13
23

12
16
11
18

%

E

MN
40
26
29
17
15

25
3z
35
42
55

14
3u
54
Sh
Yo

45
i7
24
57
11

8
34
18
29
18
45
50

28
43

SEC
i15.06
6.¢
7s4
41.0
20
509
56+9
2b+8
535
261
S5
36 a0
37.%
474+6
37.8
35.3
Lboad
413
252
a3
3645
4.5
15.2
38t
39.3
13,8
39,8
37l
23.1
19,7
49,1
45.6
47.8
233 ed
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APPEND I X—Continued

LAT N
43)=-10-56
4o=-54-11
48-¢8-55
L7=-29=-30
YERY ALY
47 -o4=-52
G7-34~13
47-52=-335
47 -o=-32
47=-50-5(
wB=33-27¢
Y4d~oa=-2d
48-47 =20
T AL T
4r=-ob=-1Y
Yi/-co6=-438
Yl=c9=¢5
Lb=- 5-19
4o-44-57
@l =37-20
4 -4o=-4o
4f7=c3- 3
45=4b=57
yo-d4=31
w{=4b=-37
G4l =¢b=52
Gb-la= 4
4f=-33~-348
ho-13-21
4o=-14~ ¢
47 =-c7-56
4f=27-29
4o~33-4c
47=£2=32
4/=91-45

LONL £
121-37=27
1cu-45-1¢
122-1b=20
1c2~-4b=-14
121-45-34
122-11-16
122-15-1¢
123-27-19
122-27-36
122-45-3C
122-50-1b
122=-50b-4{
122~ 39-¢8
122-10-18
121-44~58
121-35-28
1¢2=81-43
122-43~ 7
121-57- b
123-406~-17
121-52~21
121-96-57
123~ 7-23
123-50-10
122-3¢-41
122-35-1t
122-4¢=-11
1é2-15=-3¢
122-42-22
122-13-42
122~15-50
121-45-28
122~ 0=~ 5
122-39-54
122~16-28

UEPTH
1.0F
10 +6F
174
19.1
13.6
290
2245
4247
2 s4
9,2
8.0
10.0
05
1.0F
10 .49
5.1
25+
8.0
3.1
k1.6
2943
1447
10.0F
13.0F
23.2
2306
1+0F
2hals
1.0F
18 .0F
299
27 40
1.UF
24.9
19.4¢
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