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INTRODUCTION

Alaska's socio-economic well-being depends greatly on a small number of commuaities that serve as
critical economic, administrative, or transportation centers. Wise development of these critical areas is
important for the welfare of the statewide community of Alaska, but cannot occur without adequate ge-
ologic information on which to base decisions about where and how facilities are built. Too often, devel-
opment, preservation, or reclamation of an arca becomes a priority, or there is a natural disaster, and
there is little or no detailed geologic data on which to make informed decisions. The Engincering Geot-
ogy section of the Alaska Division of Geotogical & Geophysical Surveys (DGGS) is committed to ac-
quiring, compiling, and making available to the public geologic maps and reports that provide detailed
information on the bedrock and surficial geology, construction materials, geologic hazards and other
pertinent subjects for selected critical areas. For many developing areas, newly acquired or compiled
detailed geologic data can substantially benefit the state welfare if presented in a usable form for making
wise development decisions al the local level. Critical areas are identified based on population, the pres-
ence of facilities that are critical to the economic or administrative functions of the state, and the poten-
tial impact of natural phenomena on the viability of the identified area functions.

Like many Alaskan cities, Valdez started as a transportation and staging center for mineral activity
during the Klondike gold rush at the turn of the century and has a rich history as a mining town. Al-
though it was primarily a marine port for miners earoute to interior Alaska during the Klondike, some
local discoveries were made and a moderate mineral industry developed in the Port Valdez area. Its

early history as a mining town established Valdez as an important economic and transportation center in
Alaska.

Valdez was severly damaged by the great Alaska earthquake of 1964, a magnitude 9.2 event cen-
tered only 45 mi west of the town. The earthquake triggered a massive submarine slide in the saturated
fine-grained soils underlying the dock area, destroying the port and nearshore facilities. Local tsunamis
damaged much of the downtown area, and an extensive network of fissures developed that destroyed the
sewer and water systems. More than 30 of the town's 600 residents were killed. Soon after the earth-
quake, the surviving townspeople recognized the geologic factors that made Valdez vulnerable to damage
during earthquakes and made the difficult decision to relocate the town to a site about 4 mi northwest
near Mioeral Creek. The new site on the Mineral Creek fan is underlain by stable, coarse alluvial grav-
els that showed no evidence of ground breakage during the 1964 earthquake. The site is also tess vulner-
able to tsunamis because of its higher elevation and a series of bedrock ridges that separate the site from
tidewater. Valdez was the only city that undertook complete relocation and reconstruction after the 1964
earthquake to reduce its vuinerability to similar events in the future.

After recovering from the devastation of the 1964 earthquake, Valdez was soon re-established as
one of the most important ceaters of economic activity in Alaska. With the marine terminal of the
Trans-Alaska Pipeline System just across Port Valdez from the city, the crude oil that generates about
85% of Alaska's revenue leaves the state for market at Valdez. Although the decline in oil prices ia 1986
caused a temporary downturn in the local economy and population, there is every indication that Valdez
will continue to prosper and develop, further strengthening its role as a critical economic and trans-
portation ceater. A private company is conlinuing with plans to build a refinery east of the city. A pro-
posal to coastruct a trans-Alaska natural-gas pipeline from Prudhoe Bay to Valdez includes plans for a



liquefied-natural-gas storage facility and teeminal at Anderson Bay, west of the Alyeska terminal.l Local
granite and sand-and-gravel quarrics ¢xport building materials throughout the region. The cily conlinues
with plans to establish a recrcation area in the Mineral Creck valley. The Port of Valdez boasts a new

state ferry terminal, three new lish-processing (erminals, and coatainer docks supplying interior Alaska
via the Richardson Highway.

This volume of reports and maps was prepared to provide basic information about the geologic his-
tory of the Valdez area, nature of the bedrock, distribution and character of the surficial deposits, de-

scriptive soils-engineering data, geologic hazards, mineral occurrences, and earthquake effects. These
topics are addressed in four sections:

Section A Bedrock geology of the Valdez area, Alaska

Section B Surficial and engineeriag geology of the Valdez area, Alaska

Section C Geology and mineral occurrences in the Port Valdez area, Alaska

Section D Eyewilness observations of cffects of the 1964 earthquake at
Valdez, Alaska

The original plans for this study also called for a summary of earthquake activity and an analysis of
seismic hazards in the Valdez arca. However, because of major staff and budget reductions shortly after
the project began, this was not possible. instead, we are pleased to have received permission to reprint a
report entitled ‘Earthquake activity around Valdez, Alaska for 1983-1984', by KA. Fogleman, R.A. Page,
J.C. Lahr, and C.D. Stephens ol the U.S. Geological Survey (Appendix). The period 1983-1984 is signifi-
cant for Valdez because it includes the two Columbia Bay earthquakes of July and September, 1983
(magnitude 6.4 and 6.3, respectively), and their aftershocks. The fact that 699 earthquakes were detected

in the Valdez area during this period is an awesome reminder that the city is located in one of the most
seismically active areas on earth.
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INTRODUCTION

In July and September 1983, two moderate (6.4 and 6.3 Mg*) earthquakes
centered near Columbia Bay shook south central Alaska and caused minor damage
in Valdez. In response to these shocks, the U.S. Geological Survey {USGS)
reactivated three seismograph stations in the Valdez region (they had been
turned off due to lack of funding in 1982) to intensify earthquake monitoring
within approximately a 100-km radius of Valdez. This report summarizes the
seismicity for 1983 and 1984; it includes tables of hypocenters and
magnitudes, maps and depth sections of the located earthquakes, and a brief
description of some of the major features observed in the seismicity.

SEISMOTECTONIC FRAMEWORK

The Valdez region 1ies on an active convergent plate margin where Alaska,
as part of the North American plate, is being underthrust by the Pacific plate
which is moving relatively northwestward at a rate of approximately 6 cm/yr
(Minister and others, 1974) (Figure 1). The Aleutian trench, which marks the
near-surface Pacific-North America plate boundary south of the Aleutian arc
and the Alaskan Peninsula, can be traced eastward to about longitude 144 W
where the topographic expression of the trench dies out approximately south of
Kayak Island. Between this termination and the strike-siip Fairweather fault
along the coast in southeast Alaska, the plate boundary undergoes a complex
transition from subduction to transform motion.

The extent and configuration of the Pacific plate underlying Alaska can be
inferred, in part, from the distribution of subcrustal earthquakes that occur
within the underthrust plate near its upper surface (termed Benioff or Wadati
zone events). A pronounced, northwest-dipping zone of seismicity, (e.g.
Fogleman and others, 1983; Stephens and others, 1985) called the Aleutian
Benfoff zone, fndicates that the subducted Pacific plate dips smoothly to the
northwest with an average dip of about 8 from the Aleytian trench to about
the 50-km contour, where 1ts dip increases to about 40 between 50 and 100 km
depth {Lahr and Stephens, 19B3). The seismicity continues down to depths of
200 km west of Cook Inlet and 150 km north of the Denali fault (Lahr, 1975),
The Aleutian volcanic arc approximately follows the surface projection of the
100-km contour of the Aleutian Benioff zone northeastward along the Aleutian
arc to a point west of northern Cook Inlet. The easternmost extent of the
Aleutian Benfoff zone appears to be bounded by a 1i1ne that extends northwest
from the eastern terminus of the Aleutian trench (Stephens and others, 1984a).

South of the Wrangell volcanoes 1s the weakly active north-northeast-
dipping Wrangell Benioff zone. Based upon the 1imited seismicity observed to
date, this zone is currently defined to 103 km depth and extends beneath the
volcanoes (Stephens and others, 1984a, and unpublished data). An aseismic
wedge separates the western edge of the Wrangell Benioff zone from the
Aleutian zone. At the present time the relationship between these two zones
{s poorly understood (Stephens and others, 1984a).

L X LR N R T R T R R R il et e bl b e bt e e e L. L LT R W R

* Surface-wave (Mg) and body-wave (mp) ma?nitudes Tisted in this report
were obtained from the Preliminary Determination of Epicenters (PDE) of the

U.S. Geological Survey Natfonal Earthquake Information Center (NEIC), formerly
the National Earthquake Information Service.
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Evidence for continued convergent motion between the Pacific and North
America plates comes from studies of recent large earthquakes along sections
of the plate boundary adjacent to the Gulf of Alaska. For example, the 1964
Alaska earthquake (8.4 Mcy (9,2 My; Kanamori, 1977), which had an
epicenter located roughly 80 km (yigure 1) west of Valdez, resulted from
Jow-angle, predominantly dip-slip motion of about 12 m (Hastie and Savage,
1980) on the section of the Aleutian megathrust (the interface zone between
the Pacific and North American plates) extending from beneath Prince William
igg?? south to Kodiak Island and east to Kayak Island (Plafker, 1969; Sykes,

The 1979 St. €l1as earthquake (7.1 MS) ruptured the p]ate boundary from
Yakutat Bay to Icy Bay (Stephens and others, ?980). The plate boundary
between Icy Bay and Kayak Island has been identified as a sefsmic gap, termed
the Yakataga seismic gap (McCann and others, 1980), and has an {nferred
western 1imft located about 75 km east of Valdez (Stephens and athers, 1985).
The Yakataga seismic gap is considered to have a high conditional probability
(55-percent for normal distribution) of rupturing in a great (My » 7.8)
megathrust earthquake within the next two decades (Jacob, 1984). —

INSTRUMENTATION

The Office of Earthquakes, Yolcanoes, and Engineering (formerly the Office
of Earthquake Studies) of the USGS began a program of telemetered seismic
recording in southern coastal Alaska 1n 1971 with an initial network of 10
permanent stations, 7 around Cook Inlet and 3 in the Chugach Mountains east
and north of Prince William Sound, including one in Valdez. By the end of
1973, the network consisted of 26 stations extending from western Cook Inlet
to eastern Prince William Sound. A year later, instaltation of 20 additional
stations expanded the network eastward along the coastal region to Yakutat.

As of January 1983, nine high-gain sefsmagraph stations were operating in the
Yaldez area, one of which is maintained by the University of Alaska, Fairbanks
(Figure 2). Three stations (GLC, YZW, and FID) which had been turned off in
1982, due to lack of funding, were reactivated in 1983 after the occurence of
the July 12, 1983, Columbia Bay earthquake. Ouring the summer of 1984, two
USGS stations (CSG and RAG), and a station operated in cooperation with the
Untversity of Washington {TTV) were installed; and the station GLC was moved
to a nearby location and its station code changed to GLI. The coordinates and
other pertinent information for stations operating within the Valdez study
area are tabulated in Table 1,

Each station has a single, vertical-component seismometer. The station
VLZ also has two horizontal-component sefsmometers. Data from each
se{smometer are telemetered via a combination of YHF radio 1inks and leased
telephone circuits, some of which use satellite 1inks having a 0.27 s
transmission delay per hop, to the Alaska Tsunami Warning Center operated by
the Natfonal Oceanic and Atmospheric Administration (NOAA) in Palmer, Alaska.
At Palmer the data are recorded in analog format on 16-mm film and magnetic
tape and mailed weekly to Menlo Park, California for data analysis. A more
detailed discussion of the instrumentation and a complete 1isting of all USGS
setsmograph stations in southern Alaska can be found fn published catalogs
(for example, Fogleman and others, 1983 and Fogleman and others, 1986).
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STA
CODE

STATION NAME

CFI
CSG
CVA
FID
GLC
GL1}
HIN
Kil
KMP
RAG
SCH
SGA
TSI
TTV
vizZ
Lrd

COLLEGE FIDRD
CHILDS GLACIER
CORDDVA

FIDALGO

GLACIER ISLAND
GLACIER ISLAND
HINCHINBROOK 15LAND
KLUT I RA

KIMBALL PASS
RAG

SHEEP MOUNTAIN
SHERMAN GLACIER
TSINA

TERENTIEV LAKE
VALDE2

VALDEZ WEST

Table 1. Geographic coordinates and other pertinent information for seismograph stations operated
by the USGS and other institutions operating within the Valdez study area.
station P-phase treveltime delay correction in seconds.
correction in seconds.

- given at 1 Hz.

LATITUDE LONGITUDE ELEV D DLY TDLY MAG OPEMED CLOSED

N L M KM SEC SEC AT 1 HZ INST MN/DY/YR MN/DY/YR
61 19.96 147 45.99 3 5. ¥ 9.88 B.85¥ 4568F USGS -~OPEN~~
E# 3%.66 144 51.39 678 B.51 B.88 -¥.01 82P8d USGS 1/20/84 --OPEN--
6¥ 32.79 145 44.9%6 sa 8.81 &.80 -p.81 29988 USES -=~QPEN-~-
6P 43.73 146 35.79 488 N.8\ B.88 -§.27 as8d USGS 7/16/83 --QPEN--
68 53.44 147 4.3B 3 §y.gy 9.98 -§.27 942068 USGS 7/16/83 /17784
68 52.78 147 ©6.65 429 g.8 #.88 -8.27 94288 USGS g/18/804 --OPEN--
&F 23.8B1 148 39,18 611 B.8l #.98 -B.6) 42588 USGS -~QPEN--
bl 29.57 145 55.21 1421 8.81 #&.88 P.8F 31618F USGS --GPEN--
6l 38.78 145 1.89 1143 g.¥1 O.p0 -F.27 173288 USGS --OPEN--
68 23.22 144 48.5) 739 B.g) #8.99 -8.81 47188 USGS 7/15/84 --OPEN--
61 S8.88 147 19.66 1928 g.81 d.BY B .90 UOFA --0OPEN--
68 32.04 145 12.42 424 B.81 g.80 -£.81 74488 USGS ~--0OPEN--
61 13.57 145 28.24 1113 g.8l 9.89 -9.27 76888 USGS --0OPEN--
61 3.2% 147 7.29 533 F.81 p.88 -B.27 UOF W 3/19/84 --ODPEN--
61 7.89 146 19,92 12 g.81 8.19 -8.27 4568¥ USGS --OPEN--
61 3.54 146 33.24 796 p.81 #.¢9 -8,27 866F USGS 1/16/83 --OPEN-~-

DLY is the
TDLY is the telephone Tine delay
The magnification (MAG) of the vertical seismograph component is

The institutions (INST} other than the USGS operating the stations are

the Geophysical Institute of the University of Alaska {UOFA) and the University of
OPENED and CLOSED gives the month, day, and year a station was

Washington (UOFW).

activated or turned off during the time period 1983 through 1984.
throughout this time period are listed only as "--0PEN--".
were recorded temporarily on portable magnetic tape recorders for the  periods July 16-20

Stations operating
Stations FID, GLC, and VIW

and September 12-14, 1983 and were not recorded in Palmer until September 30, 1983.

~d



DATA PROCESSING

Data are processed in Menlo Park using the following multi-step routine:

1) Scanning: One of the 16-mm Develocorder film records is scanned to
identify and note approximate times and magnitudes of seismic events
detected by the network.

2) Timing: For the local earthquakes identified in the scanning
process, the following data are read for each station: P- and S-phase
arrival times; direction of first motion of the P wave; duration of
sfgnal with amplitudes in excess of 1 centimeter (coda duration) on a
film viewer with 20X magnification; and period and amplitude of
maximum recorded signal. Due to the large number of earthquakes
recorded by the network only those shocks that are of greatest
interest to current research objectives are located, For the tfme
period covered by this report all shocks west of longitude 145°W with
coda dyrations greater than or equal to 30 seconds were timed. East
of 145° W, a1l earthquakes which were recorded by at least three
stations and for which at least four clear arrivals could be read
were timed. Beginning in April 1984, all shocks with a P-to-S-phase
time interval of less than or equal to 2 seconds at the station YLZ
were also timed.

3) Initial computer processing: The data read from the films and tapes
are batch processed by computer using the program HYPOELLIPSE (Lahr,
1984} to obtain origin times, hypocenters, magnitudes, and, if
desired, first-motion plots for fault-plane solutions. The
HYPOELLIPSE computer program determines hypocenters by minimizing
differences between observed and computed traveltimes through an
iterative least-squares scheme. In many respects the program is
similar to HYPO71 (Lee and Lahr, 1972), which has been used in the
preparation of catalogs of central California since January 1969. An
important feature available in HYPDELLIPSE is the calculation of
confidence el1ipsoids for each hypocenter. The ellipsoids provide
valuable insite into the effect of network geometry on possible
hypocentral errors.

4) Analysis of fnitial computer results: Each hypocentral solution is
checked for large traveltime residuals and for a poor spatial
distribution of statjons. Arrival times that produce large residuals
are re-read. For shocks with a poor azimutha) distribution of
stations, readings from additional stations are sought.

5) Final computer processing: The data for shocks with poor hypocentral
solutions are rerun with corrections, and the new solutfons are
checked for large traveltime residuals that might be due to remaining
errors,

YELOCITY MODEL
The following empirically-derived velocity model (Page and others, 1974)

is used to locate earthquakes recorded by the stations in the Valdez study
area (Figure 2):

Layer Depth (km) P velocity (km/s)
I 0.0 2.75
2 0.01 6.4
3 below 39 8.0



A small P-phase traveltime corrections {DLY, Table 1) is applied to the
stations VLZ. S-phase corrections are determined by multiplying the
P-correction by 1.78, the ratio of P-to-S-phase velocities. Additional
corrections (TDLY, Table 1) are applied to compensate for the delay in the
relay of the signal through one or more satellite links. The velocity models
and stations corrections used for stations operating outside the Yaldez study
area can be found in Fogleman and others (1986).

MAGNITUDE

Magnitudes are determined from either the coda duration or the maximum
trace amplitude., Eaton and others (1970) approximated the local Richter
magnitude, whose definition is tied to maximum trace amplitudes recorded on
standard Wood-Anderson horizontal torsion seismographs, by a magnitude based
on maximum trace amplitudes recorded on high-gain, high-frequency vertical
seismographs, such as those operated {n the Alaskan network. The amplitude
magnitude, XMAG, used in this catalog is based on the work of Eaton and his
co-workers and is given by the expression (Lee and Lahr, 1972):

XMAG = logip A - By + B; lagyg D2 (1)

where A is the equivalent maximum trace amplitude in millimeters on a standard
Wood-Anderson sei{smograph, D is the hypocentral distance in kilometers, and
By and B2 are constants., Differences in the frequency response of the two
seismograph systems are accounted for in A, It is assumed, however, that
there s no systematic difference between the maximum horizontal ground motjon
and the maximum vertical motion. The terms -By * By logip D2
approximate Richter's -logygA, function {Richter, 1958, p. 342), where
Ag 1s the trace amplitude of a magnitude zero earthgquake as a function of
epicentral distance as observed for earthquakes in southern California. The
constants used are By = 0.15 and B> = 0.08 for D = 1-200 km, and By =
3.38 and B2 = 1,50 for D = 200-600 km. The constants in the attenuation
function have not been calibrated for southern coastal Alaska.

Coda duration magnitudes are also used because the maximum trace ampliitude
{s often off scale due to the 1imited dynamic range of the film recording.
For small, shallow shocks in central California, Lee and others (1972) express
the coda duration magnitude, Mp, at a given station by the relationship:

Mp = -0.87 + 2.00 logig T + 0.0035 D (2)

where T {s the signal duration in seconds from the P-wave onset to the point
on the Develocorder film where the peak-to-peak trace amplfitude of the coda
envelope measured on a film viewer with 20X magnification falls below 1 cm,
and D is the epicentral distance in kilometers. For this report magnitudes
reported as coda duration magnitudes will be labeled Mp.

Comparison of XMAG and My estimates from equations (1) and (2) for 77
Alaskan shocks in the depth range 0 to 150 km and in the magnitude range 1.5
to 3.5 reveals a systematic l1inear decrease of MD relative to YMAG with
increasing focal depth. However, no systematic dependence of T on O has been
found. The following equation, including a linear depth-dependence term but
not a distance term, {s therefore used for Alaska:
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Mp = -1.15 + 2.00 logig T + 0.007 Z (3)

where Z {s the focal depth in kilometers.

The coda duration magnitudes calcutated from the network data are
systematically less than the magnitudes reported in the Earthquake Data File
(EDF) of NOAA (Lahr and Stephens, 1983). Based on a preliminary analysis
(John Lahr, unpublished data), the empirical relationship between body-wave

magnitude my and coda duration magnitude Mp, is:

Mh = 1.4 Mp - 0.39 (4)

The magnitude preferentially assigned to each earthquake in this catalog

is the mean of the Mp (equation 3) estimates obtained for USGS stations.

Where no Mp can be determined, the mean of the XMAG (equation 1) estimates
for USGS stations is reported.

ANALYSIS OF HYPOCENTRAL QUALITY

Two types of errors enter into the determination of hypocenters:
systematic errors 1imiting the accuracy and random errors limiting the
precision. Systematic errors result mainly from incorrect modeling of the
sefsmic velocity structure in the earth and from incorrect phase
identification. Random errors arise from timing errors and their effect on
the solution can be estimated for each earthquake through the use of standard
statistical techniques.

The HYPOELLIPSE computer program determines hypocenters by minimizing
differences between observed and computed traveltimes through an iterative
least-squares process. For each earthquake, HYPOELLIPSE calculates the
lTengths and orientations of the principal axes of the joint confidence
ellipsoid. The one-standard-deviation confidence el1{psoid describes the
region of space within which one is 68 percent confident that the hypocenter
1ies, assuming that the only source of error is random reading errors. The
confidence ellipsoid is a function of the geometry of the stations recording
each individual event, the velocity model assumed, and the standard deviation
of the random reading error; it is a measure of the precision of the
hypocentral solution (see descriptions of SEH and SEZ in Appendix A).

Repeated readings of the same phases by four seismologists have determined
that the standard deviation is as small as 0.0l to 0.02 s for the most
impulsive arrivals and as large as 0.10 to 0.20 s for emergent arrivals. The
confidence ellipsoids are computed for a standard deviation of 0.16 s and
therefore 1ikely overestimate the 68 percent confidence regions. The standard
deviation of the residuals for an 1ndividual solution is not used to calculate
the confidence el1{psoid because it contains information not only about random
reading errors but also about the incompatibility of the velocity model to the
data. In a few extreme cases the value calculated for one of the ellipsoid
axes becomes very large corresponding to a spatial direction with very great
uncertainty. In these cases an upperbound length of 25 km js tabulated. In
most hypocentral solutions, the epicentral precision (SEH) is better
determined than the focal depth precision {SEZ) such that SEH is generally
smaller than SEZ.
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To fully evaluate the quality of a hypocenter one must consider both the
size and orientation of the confidence ellipsoid and the root-mean-square
(RMS) residua) (see description of RMS in Appendix A). 1In addition to
reflecting random errors, the RMS residual can be large due to the misfit of
the velocity model to actual velocities within the earth, misinterpretation of
phases, and systematic timing errors. In areas where the velocity structure
is accurately known, a large RMS residual probably would indicate errors in
the phase data. If the assumed velocity model does not represent the true
setsmic velocity structure within the earth, RMS residuals could be large and
reflect the incompatibility; alternatively, the RMS residuals could be small
and not indicate the actual error in a mislocated hypocenter.

Other parameters provided by HYPOELLIPSE that are helpful in evaluating
the qualfity of a hypocentral solution are: 1) GAP, the largest azimuthal
separation in degqrees between stations, as measured from the epicenter. If
GAP exceeds 1B00, the earthquake lies outside the network of statfons used
to Tocate the shock, and the solution 1s generally less reliable than for
events occuring inside the network. 2} D1, the epicentral distance in
kilometers of the closest station used in the solution. Solutions where the
calculated depth is greater than D1 generally have smaller SEZ values (better
depth precision) than for events that have calculated depths less than the
epicentral distance to the closest statfon. 3) NP and NS, the number of P-
and S-arrivals, respectively, used in the solution. The accuracy of the
solutions generally improves with an increase in the number of P- and
S-arrivals. The RMS residual may actually increase, however, if distant
stations are included 1n locating an event, because the differences between
the observed and calculated traveltimes commonly increase with increasing
epicentral distance due to the errors in the assumed velocity model. Such
systematic errors may cause the RMS residual to increase, even though the
addition of distant stations well-distrubuted in azimuth generally improves
the accuracy of the solution.

FOCAL DEPTHS

Previous studies {e.g., Francis and others, 1978; Lilwall and Francis,
1978; Uhrhammer, 1980; and McLaren and Frohlich, 1985) have shown that the
accuracy of focal depths for shocks occurring in the vicinity of a local
seismic network is primarily a function of the geometrical configuration of
the network, the number of P- and S-phase arrivals read, and of the adequacy
of the assumed velocity model. Depths are generally more accurate for
earthquakes where the distance from the epicenter to the closest station (D1)
is less than the calculated focal depth and for events located within the
network or on its periphery. The accuracy of focal depths usually increases
as the number of S-phase arrivals increases.

Focal depths in the Valdez study area generally are not well constrained,
especially for shallow crustal events due to the uneven station distribution
and large station spacing relative to the observed seismicity, and to a lack
of knowledge about the velocity structure. Calculated depths for the same
event can vary by several kilometers depending on the number of P-and S-phase
arrivals used in the location, the trial focal depth, the velocity model, and
the P-phase traveltime corrections used to locate the earthquake.
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REVIEW OF DATA '

The spatial distribution of the 480 earthquakes located in the Valdez area
for 1983 (Figures 3 and 4; Appendix A) is grossly similar to that observed for
the 219 events located in 1984 (Figures 6 and 7; Appendix C). Principal
features of the 1983-1984 seismicity include: 1) the 1983 Columbia Bay
earthquakes located 50 km west of Valdez and their decaying aftershock
sequences; 2) the 55-km-long southwest-northeast-trending concentration of
activity centered 30 km northwest of Valdez in the vicinity of the Tazlina
Glacier; 3) the Copper River delta concentration of events 100 km southeast of
Valdez; 4) a cluster of earthquakes beneath Knight Island about 110 km
southwest of Yaldez; 5) scattered activity beneath Prince William Sound and in
the northwest corner of the study area; and 6) a lack of seismicity in the
northeast corner of the study area.

The large decrease in the number of events located in the Valdez region
from 1983 to 1984 can be attributed to the decay in the rate of aftershacks of
the 1983 Columbia Bay events. If all of the events within a rectangular box
(Tatitude 60.9 - 61.1 N, longitude 147 - 147.5 W) around the Columbia Bay
aftershock zone are removed from the data, the number of remaining events
located in the study area, 178 versus 186 earthquakes, is almost equal for the
two successive years.

Columbia Bay

The dominant feature in the distribution of hypocenters is the large
number of aftershocks from the July 12 and September 7, 1983, Columbia Bay
earthquakes on the north edge of Prince William Sound. The July and September
shocks with surface-wave magnitudes of 6.4 and 6.2, respectively, are the
largest to have occurred in the Prince William Sound region since the
magnitude 9.2 (moment magnitude) earthquake of 1964, The July event occurred
about 45 km west of VYaldez at a depth of 30 km. The September event was
located about 10 km southwest of the July shock, alsc at a depth of 30 km.

The two epicenters 1ie approximately 25 km east of the epicenter of the 1964
earthquake. The July earthquake produced the strongest ground acceleration
(0.32 g at Valdez) recorded for an Alaskan earthquake since strong-motion
recording began in Alaska following the 1964 shock (Maley and E1lis, 1984),

Within 4 or 5 days of each mainshock, portable three-component
seismographs were temporar{ly deployed in and around the epicentral region to
obtain accurate aftershock locations (Page and others, 1985). The sites of
the July temporary stations were reoccupied in September.

A special set of traveltime corrections was developed using well-located
aftershocks recorded by both the temporary local and permanent regional
sefsmographs. These corrections were used to relocate the aftershocks for the
intervals July 16-24 (30 events) and September 12-14 {25 events). Origin
times, focal coordinates, and magnitudes for these relocated events are listed
in Appendix B,

The July aftershock hypocenters (Figure 5, triangles) defined a 27-km long
rupture plane, striking northeasterly and dipping 65¢ to the northwest. The
shocks ranged in depth from 22-32 km. Aftershock activity extended the
fnitial 20-km long rupture several kilometers northeastward between the second
and the twelfth days. The September mainshock occurred at the southwest end
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of the July aftershock zone. The September hypocenters {Figure 5, octagons)
defined a cluster about 6-9 km in diameter, lying in the depth range 26-35

km. The September aftershock 2ome did not appear to expand between the first
and seventh days of the sequence. Although the two aftershock zones appear to
overlap slightly, the September earthquake did not reactivate a substantial
part of the July rupture zone. The smaller aftershock area for the September
event suggests a smaller rupture zone; this pattern is consistent with the
smaller surface-wave magnitude reported for that event. Although the
September rupture zone was smaller, the aftershock sequence was more energetic
than that after the July earthquake.

The focal mechanisms for both the July and September events determined
from regional and teleseismic P-wave first-motions {Blackford and Fogleman,
1983) indicate normal, left-lateral oblique s1ip on the steeply
northwest-dipping rupture plane defined by the aftershock hypocenters. '

Based on the depth of the aftershock activity, the type of faulting, and
the depth distribution of earthquakes associated with the Aleutian Benioff
2one beneath Cook Inlet and the northern Kenai Peninsula, we surmise that the
Cotumbia Bay earthquakes lie in the upper part of the subducting Pacific
plate.

During 1984, aftershock activity of the 1983 Columbia Bay shocks appears
to have occurred mainly in the rupture zone of the September 1983 earthquake.

Only a few shocks were located near the epicenter of the July 1983 mainshock.

Tazlina Glactier

About 30 km north-northwest of Valdez is a 55-km-long southwest-northeast-
trending concentration of seismicity centered in the vicinity of the Tazlina
Glacier (Figure 2) which has persisted since at least 1971 when the initial
network was established. This activity nominally ranges in depth from about
10-40 km. On January 1, 1983, a 5.3 my {Mp 4.0) shock occurred near the
southern end of the zone. Although this event has a reported depth of 21 km,
{t has since been relocated at a depth of 37 km using a modified version of
the standard model. On October 18, 1983, a 4.2 my (Mp 3.6) shock occurred
at a depth of about 43 km near the center of the zone. Focal mechanisms for
these two events both have a northeast-striking nodal plane simflar in
orientation and dip to the rupture plane of the July and September, 1983
Cotumbia Bay shocks; this suggests the possibility that the Tazlina Glacier
events may have resulted from normal faulting on steeply northwest-dipping
planes similar to the Columbia Bay events.

Copper River Delta

A conspicuous concentration of activity that has persisted for several
years 1s located approximately 100 km southeast of Valdez near the mouth of
the Copper River, The apparent high rate of activity is due in part to the
lower magnitude threshold used in selecting events for processing east of
about longitude 145 W. Most of the activity appears to be confined to the
depth range 10-30 km. Relocated hypocenters from earlier time periods
concentrate in the depth range of 20-25 km and many 1ie along a west-northwest
trend that is oblique to mapped fault traces at the surface (Lahr and
Stephens, 1983).



Knight Island

A cluster of sefsmicity {s concentrated beneath the northern end of Knight
1sland near latitude 60.4°N, longitude 147.75 W, This feature is not as
prominent as the Tazlina Glacier zone, however it has persisted since at least
1972. On June 5, 1983, a 4.7 mp (Mp 3.6) shock occurred beneath the
island; it was the largest event in this area since May 5, 1975 when a 4.8

mp (4.7 Mg) earthquake occurred 30 km southeast of the 1983 shock.
Scattered Activity

Beneath Prince William Sound, south to southwest of Valdez, seismicity is
diffuse and varies considerably in space and time.

Activity south of Hinchinbrook Island in the Gulf of Alaska consists of
spatially and temparally isolated events and pairs of events. The largest
event to occur in the study area during 1984 was a shallow 5.4 my (5.0 Mg,
4.2 Mp) shock on September 20, 20 km southeast of Hinchinbrook Isiand. This
event was followed about 10 minutes later by a 5.1 mp (4.6 Mg, 3.9 Mp)
shock with nearly the same hypocentral Jocation. The pair of events did not
have a detectable aftershock sequence; however, single shocks of comparable
magnitude and pairs of shocks have occurred previously in the surrounding
region without significant aftershock activity. The September 20 shocks are
the largest to occur offshore in this area since a 5.5 mp event in May
1974, 1In 1969 two earthquakes (5.4 and 5.1 mp) occurred a month apart in
the same location as the 1984 pair.

Activity to the northwest of the Taz)ina Glacier zone is less fntense and
more diffuse than that in the Tazlina Glazier zone; most of the events 1ie in
the depth range 10-30 km. Since the USGS regional network began recording,
this region has been characterized by diffuse seismicity.

Se{smic Front

The seismicity appears to be bounded by a northwest-southeast trending
1ine, which passes about 50 km northeast of Valdez. Such a 1ine approximately
delineates the northeastern terminus of the Aleutian Benioff zone (Stephens
and others, 1984), Lahr (1975) and Davies (1975) suggest that this seismic
front may coincide with the northeast edge of the subducted Pacific plate.

Crustal Activity near Valdez

Beginning in Apri) 1984, all events with a P- to S-phase time interval of
less than or equal to 2 seconds at the station VLZ that were recorded at three
or more statifons with a minimum of three P and one S arrivals were timed to
investigate the distribution of small shallow crustal earthquakes near the
city of Valdez. Of the 13 Tocated events meeting these criteria, ten were
clustered west of Valdez near Shoup Bay, while the remaining three shocks were
located east of Valdez. Only two of these earthquakes, both near Shoup Bay,
were shallower than 10 km. Until more data can be collected, 1ittle can be
inferred about the nature of this activity.

19
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Depth Distribution

Nearly all of the shocks located fn the Valdez region for 1983-1984 1ie in
the depth range 10-35 km (Figures 4 and 7). In general, the tectonic
significance of this activity is unclear due to uncertainties in the
calculated depths and in the depth to and configuration of the Aleutian
megathrust and due to the lack of focal mechanisms.

The deepening of the seismicity to the northeast (Figures 4 and 7, section
BB') is probably associated with downwarping of the Pacific plate to the
northeast, assuming these events 1ie in the subducted plate. The boundary
between the Aleutian and Wrangell Benioff zones {s uncertain; however, events
deeper than 30 km and located east and southeast of Valdez are probably
associated with the north-northeast-dipping Wrangel) zone.

A comparison of the cross sections of the Columbia Bay aftershock
hypocenters based on routine regional network locations (Figure 4) versus
locations calculated from data recorded by the temporary local array (Figure
5) illustrates the poor depth control that exists for most of the study area.
The routine aftershack locations show an apparent gap in activity at 25 km
depth (Figure 4), which is not seen in the well-constrained depths determined
from the temporary array (Figure 5). 1n addition, the routinely located
aftershocks range in depth from about 10 to 32 km, whereas the
well-constrained hypocenters range from 22 to 35 km.

Only 28 earthquakes in the study area were located at depths shallower
than 10 km. These events were scattered throughout most of the area and are
too few to investigate the relationship of shallow crustal activity to mapped
faults. As a general observation, 1t appears that 1ittle of the seismicity in
the Valdez study area is occurring at shallow crustal depths where it might be
readily correlated with faults that are mapped at the surface.

DISCUSSION

In summary, 699 earthquakes were located in the Valdez study area for the

Eer1od 1983-1984., A1l but 28 of these were located at depths deeper than 10
m.

The interface between the subducting and overriding plates beneath Port
Yaldez is not clearly expressed by the earthquake data. By extrapolating the
depth distributfon of earthquakes beneath upper Cook Inlet and northern Kepai
Peninsula, the megathrust can be inferred to be shallower than 20 or 30 km
beneath northern Prince Wi11{am Sound (Page and others, 1985). However, with
few exceptions, it is not possible to differentjate between specific
earthquakes or earthquake clusters occurring in the lower part of the
overriding Amer{can plate, in the upper part of the subducting Pacific plate,
or on the megathrust separating the plates.

The relocation of existing data with improved velocity models and relative
tocation techniques may help clarify the nature of the seismicity. New
information on the velocity structure in the Valdez study area will be
available from the Trans-Alaska Crustal Transect (TACT) program (Page and
others, 1986). In addition by supplementing (for l- or 2-year intervals) the
sparse regional sefsmic network in areas of persistent seismicity with a few
additional stations spaced at 20-30 km intervals, we will be able to resolve
the depth distribution of local shocks to within 2 or 3 km. This strategy was
implemented in the Copper River Delta area in 1984-1985 and in the Knight
Isiand area in 1585-1986.
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APPENDIX A

1983 Yaldez Area Earthquakes

Earthquakes fn the Valdez region are listed in chronological order. The
following data are given for each event in Appendices A, B, and C:

1. Origin time in Universal Time (UT): date, hour (HR), minute (MN),
and second (SEC).

2. Epicenter in degrees and minutes of north lat{tude (LAT N) and west
longitude (LONG W).

3. DEPTH, depth of focus in kilometers

4, MAG, magnitude of the earthquake, coda duration magnitude (Mp)
untess noted otherwise. A letter following the magnitude indicates a
magnitude other than Mp as follows:

A - Amplitude magnitude (XMAG), USGS.
B - Body-wave magnitude (my), USGS National Earthquake Information
Center (NEIC}.
S - Surface-wave magnitude (Mg), NEIC.
5. NP, number of P arrivals used in locating earthquake.
NS, number of S arrivals used in locating earthquake.

GAP, largest azimuthal separation in degrees between stations.

L N O

D1, epicentral distance in kilometers to the station closest
to the epicenter.
9. RMS, root-mean-square traveltime residual i{n seconds:

%

RMS =

N
> wilr)?
N

where R; js the observed minus computed arrival time of the {th
arrival, W{ 1{s the corresponding weight of the arrival, and the
weights are normalized so that their sum equals N, the total number
of P, S, and S-P readings used in the solution.
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11.
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SEH, standard error in kilometers in the horizontal direction with
least control, SEH = MAXH/1.87, where MAXH {5 the largest horizontal
deviation in kilometers of the one-standard-deviation confidence
ellipsoid (see Figure 8 below). In previous catalogs MAXH was

ngerred to as ERH. VYalues of SEH that exceed 25 km are tabulated as
km. '

— A ary
. S  pp e
. ! K ! §89% JOINT EPICENTRAL ELLIPSE

PROJECTION OF JOINT
HYPOCENTRAL ELLIPSOID

JOINT HYPOCENTRAL €6%
CONFIDENCE ELLIPSOID

Figure 8. Relationship between the confidence ellipsoid and SEH,
MAXH, SEZ, and MAXZ. The projected ellipse has the same orientation
and eccentricity as the joint epicentral 68-percent confidence
region, but has 1.23 times Yonger axes. The error ellipsoids are
calculated assuming a constant standard deviatfon of 0.16 sec for the
arrival time readings.

SEZ, standard error in kilometers of depth. SEZ = MAXZ/1.87 where
MAXZ {s the largest vertical deviation in kilometers of the
one-standard-deviation confidence el1ipsoid (see Figure B). In
previous catalogs MAXZ was referred to as ERZ. Values of SEZ that
exceed 25 km are tabulated as 25 km.

Q, quality of the hypocenter. This index is a measure of the
precision of the hypocenter (see section Analysis of Hypocentral
Quatity) and is calculated from SEH and SEZ as follows:
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Q Larger of SEH and SEZ (km)
A < 1.34
B < 2.67
c < 5.35
D > 5.35

13. AZl, DIPl, and SEl are the azimuth in degrees (clockwise from north),
dip in degrees, and standard error in kilometers of the most nearly
horizontal of the three principal semi-axes of the
one-standard-deviation error ellipsoid. VYalues of SE1 that exceed 25
km are tabulated as 25 km.

14, AZ2, DIP2, and SE2 are defined as above, but correspond to the
principal semi-axis of intermediate dip.

15. AZ3, DIP3, and SE3 are defined as above, but correspond to the most
nearly vertical principal semi-axes.,

Magnitudes and felt reports listed below an event were obtained from the
Preliminary Determination of Epicenters of the USGS National Earthquake
Tnformation Center TNEIT).  The body-wave (my) and surface-wave (Mg)
magnitudes are those determined by the NEIC.




1983 VALDEZ AREA EARTHQUAKES
ORIGIN TIME  LAT N LONG W DEPTH HMAG KP NS GAP DI RMS SEH SEZ q AZ! DIP! SEl AZ2 DIP2? SE2 AZ3 DIP3 5813

1983 HR MN 5EC DEG MIN  DEG MIN KM DEG KM  SEC 4| M DEG DEG XM DEG DEG ¥M DEG DEG KM
JAN 11718 8,3 61 17.% 146 57.3 21,5 4.0 23 1 75 38 0.5 0.5 1.,0A 293 2 0,6 202 10 1.0 34 B0 2.0
5.1 MB FELT (IV) AT VALDEZ AND (1II) AT ANCHORAGE, CORDOVA, CLENNALLEN, AND
PALMER,
1 14 29 59.6 60 40.3 144 33.1 21,6 1.6 8 8 90 33 0.32 0.9 }.04A 158 10 0.6 BI 39 1.1 261 4B 2.1
121 10 2.1 b1 16.3 '1a6 57.0 3.2 3.0 22 & 14 37 0.59 0.3 0O.6A 200 7 0.9 299 9 0.6 81 79 1.2
3 841 59.9 60 22.2 144 49.0 11,3 1.Za 9 & 214 28 0.78 1.2 0,94 115 6 0.7 206 6 2.3 31 81 1.7
315 3 4,6 61 18.0 146 45,4 27.1 2.3 17 7 16 30 0.63 0.6 0.94A 293 5 D.6 24 10 1.0 177 19 1.}
B 4 10 22.8 61 28.6 146 39.9 28.6 2.2 18 9 87 A0 0.68 0.4 1.0A 198 2 0.8 289 12 0.6 %9 78 1.9
15 14 16 46.8 61 27.3 146 29.7 !8.3 2.8 19 7 80 31 oO.,B2 0.6 §.0A 23 1 1.1 293 5 0.7 124 BS 1.8
17 22 0 25.2 61 55.6 147 11.4 46,7 2.7 11 53 % 57 040 L& 3.2C 261 6 1.2 160 9 2,3 21 75 6.1
23 115 38,9 60 17.1 144 51.7  20.4 1.1 12 7 3185 34 0.40 ). 0.4 10 5 2.0 102 20 0.8 267 69 1.9
26 1 32 52.0 60 15.2 144 52,2 23.1 L.8 18 3 187 3% 0.51 1.0 0.9 A 106 13 0.7 6 37 2.2 212 50 1.4
31 2 40 20,6 60 &5.1 145 144 24.9 ).0A 5 2 161 26 0.16 0.9 .1 A 214 B8 1.3 36 14 1.6 95 T4 2.2
31 21 52 46.0 60D 42.7 144 55,0 38,2 1.1A & 4 172 25 0,10 1.4 1.6 B 81 27 0.9 170 3 .4 314 &8 3.6
FEB 1 15 17 11.0 &) 33,1 146 21.6 31,2 2.4 19 5 85 24 0,70 0.6 0.7 A 158 & O,7 281 22 0.9 50 58 1,3
4 & 9 46,6 60 27.9 4% 5.8 U5.7 h.S5Aa 1y 7 175 10 0.3 1.0 0.9 A 200 30 1,3 88 33 Q.9 322 42 2.3
4 13 47 7.4 6D 32.5 144 46.8 19,5 1.04 10 8 133 23 0.46 0.7 1.0A 357 S5 1.0 90 32 0.7 259 58 2.1
4 14 B 4.7 &0 18.8 145 A2 11.3 I.1A B 5 24] 26 0,44 1.5 1.6 B 227 10 2.3 128 40 0.9 318 &8 1.9
5 4 13 2).5 60 31.4 144 43,0 1.5 0.98 7 4 l44 27 D,40 .8 1l.1+ 41 O 1.3 131 9 0.8 311 8l 21.0
7 6 29 45.4 60 25.6 145 3.4 0.2 1.5 11 4 J66 15 Q.44 0.7 0.8 A 209 1 1.3 ll8 24 0.7 31 &6 I.7
11 23 6 0.8 61 31,2 )46 23,6 22.1 2.3 1811 86 2% 1,00 0.5 O.9A 206 6 0.9 297 % 0,6 83 79 |[.8
15 12 26 37.0 &1 22.6 |47 8.1 19.1 2.3 16 & B84 5] 0,40 0.6 0.9 A 278 6 0.5 185 25 1.0 21 64 1.9
15 I7 58 36.& 60 36,2 [45 13,4 21,1 L.8% 10 7 84 8 044 0,9 0.94 135 9% 0.7 B8] 38 0.9 236 39 1.7
17 19 28 36.7 60 4B.B 144 136.0 9.9 0.7a 5 4 16l 17 0.19 1.0 1.9 B8 262 12 1.6 168 17 0.7 35 69 3.7
18 13 41 28.5 60 18.6 144 57.1 32.3 1.2 B 7 25 2% 0.74 0.8 0.94 115 5 1.0 209 136 1.4 18 54 1.8
19 7 &1 42,2 61 23,1 147 3.6 23.6 2.2 B 7 B4 50 0,38 0.7 0.7 A 103 4 0.5 195 37 1.0 8 53 1.6
20 1 47 23.9 61 4A.7 146 60.0 2,4 1.9 15 7 129 59 0.1 c.4 0.8A 271 10 0.5 178 13 0.8 37 713 1.5
21 14 52 36.5 61 10.1 147 13.3 10,1 1,% 17 12 87 48 0.7 1.0 1.4 B 26% 15 0.6 172 35 1.3 17 60 2.9
22 1 26 12,9 60 20.9 145 10.6 1.9 1.5 7 5 190 & 0.37 1.1 0.8 & Bl 23 0.9 159 37 2.0 319 46 1.4
24 3 5 !6.6 61 29.4 Q46 23.5 30.% 2.1 14 9% BO 25 0.79 0.6 1.2 4 31% 4 O.6 261 I8 0.8 61 54 2.0
24 20 50 ST.0 60 42,7 |47 47,8 25.2 2.2 21 9 133 69 0.3% 0.8 2.1 B 261 & 0.6 166 13 1.2 15 75 4.0
27 ) #12.) 61 16,5 146 12.8 21.3 2.1 1? 9 &3 1} 0.8 0.4 0.7 A 19 2 0.7 280 10 0.7 8% B8O 1.3
2] 12 40 5B.3 61 24.0 146 44,3 8.6 2.2 16 & 82 37 0.62 0.5 0.9 A 287 10 0.4 195 12 0.8 56 & 1.8
MAR 8 B 25 21.9 &) 38.9% 146 18,2 41,7 2.5 1% 10 91 27 O.68 O.7 2.08 296 | 0.7 206 9 1.1 32 8] 1.7
9 5 51 51.3 61 135.} 147 30,8 15,3 2.2 1811 10 5 ©0.43 O,5 0.9 A 262 8 0.5 170 14 0.9 21 M 1.7
9 553 28.0 6@ 3.6 147 30, 13,1 2.4 1910 108 51 0.58 0.6 0.8 A 263 14 0.6 187 24 0.9 21 62 1.6
9 15 5 39,2 60 22.8 144 35.7 9.8 1.6 17 !l 182 19 0.86 0.6 0.5A 115 18 0.4 217 32 1.2 0 32 0.8
J1 1% 17 24.6 60 34,5 145 12,3 16.7 0.5 7 3 I59 5 0.29 1.5 1.7 0 18 1.3 %9 26 2.5 239 58 3.4
12 352 58.2 61 2.9 146 21,3 29,5 2.1 20 7 77 23 0,93 0.5 O.74 291 } 0.5 11 14 0.8 197 76 1.4
12 8 25 24.4 60 28.1 145 18.6 19.5 0.84 & & 117 9 0.37 2.4 0.8 B 304 & 4D 213 19 2,1 43 71 1.4
11 16 & 4%.2 60 235.5 144 53.2 9.8 0.9A 10 9 18l 21 0,53 0.8 O0.94 113 1i5 0.6 & 32 1,3 225 54 |I.8
13 16 8 41.4 60 27.4 14% 58,0 18,2 1.7 13 & 120 16 0,68 0,5 0.6 A 21 14 0.8 118 27 0.5 266 59 1.4
16 3 44 15.9 61 24.4 147 26.4 18,0 2,3 011 88 54 0,45 0.7 0.9 4 274 35 0.6 182 24 1.} 15 65 1.8
15 6 45 10.0 61 10.6 145 11.9 31,8 2.4 20 15 94 9 0.63 0.4 0,54 35% 22 6,7 98 23 0.6 230 57 i.0
15 20 48 21.9 60 32.9 144 44,1 20,1 O0.8A 7 5 135 26 0.3 0.8 L1.5A 13 9 0.7 8L 16 1,0 260 51 2.4
16 & 54 28.4 60 21.5 J14é& 53.3 7.1 0.9 10 & 224 26 0.9 1.1 1.0 A 118 13 0.7 23 21 2.4 238 &5 1.9
17 9 12 11.6 &1 18.0 146 55.4 3.2 2.1 17 1] 934 37 0.9 0O.% O.6 A 268 2 0.5 176 236 0.7 I 54 1.2
17 16 42 36.3 60 29,7 145 17,5 15,9 1.8 15 & 129 6 0.32 0.7 L.0 A g 7 1.3 101 22 0.7 262 &7 2.0
1 16 45 32.9 60 29.7 145 17.% 15,4 1.6 11 B ]al 6 0.49 0,7 O.6 4 1% 4 1.2 108 23 0.6 299 68 1.2
[7 16 47 35.7 60 2B.1 )45 23,8 14,5 1.5 10 7 201 13 0.23 1.2 0.7 A Bl 20 1.9 147 39 0.9 324 42 1.3
19 1 26 59.3 60 11.3 1446 52.5 20,7 1.3 12 9 15) 18 0,46 0.8 g.8 A 121 23 0.8 13 3 0.8 23 45 2.0
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1983 VALDEZ AREA EARTHQUAKES

ORIGIN TIHE LAT N LONG W DEPTH HMAG NP NS GAP Dl RMS SEH SEZ Q AZl DIP] SEI AZ2 DIP2 SEZ AZ3 DIP) SE]
1983 HR M¥ SEC DEG MIN DEG MIN KM DEG KM SEC ¥4 KM  DEGC DEC KM DEG DEG KM DEG DEG XM
MAR 19 1 34 17.9 60 36.1 1A& 57.3 20.2 1.5 10 6 Ll& 16 0.31 0.5 O0.7 4 35 12 0.6 83 31 0.7 247 56 1.4
22 12 35 13.0 60 25.B Q45 4.2 I17.8 1.0 1 7 121 & 0.5 0.6 O.6 4 207 9 3.0 112 28 0.6 1313 60 .3
23 1) 29 29.8 &1 28,6 146 38,1 16,7 2.1 2210 B6 18 0.74 O.& O.TA 277 2 0.5 187 Il 0.7 17 79 1.3
25 23 42 20.5 61 35.B 146 31.6 26,0 2.4 2013 91 34 0.80 0.5 0.9 A 290 0 0.5 20 8 0.9 200 82 [.7
27 19 24 35.4 6% 34.8 146 21.2  31.5 2.0 11 7 116 50 0.47 1.0 0.8 A 359 6 1.1 90 I1 1.9 241 77 1.5
29 11 4! 26.9 60 17.0 146 32.3  B.0 2.3 22 9 B3 13 0.60 0.5 O0.5A 149 26 0.9 261 30 0.6 28 46 L.l
APR 3 10 S5} 1.8 60 32.6 145 20,7 17.2 0.9 B85 128 8 0.52 0.6 0.6 A 351 0 1.1 81 26 0.7 261 64 I.1
10 6 45 40.5 61 30.1 147 46.7 25.9 1.9 15 8 91 38 0.82 0.6 1.3 A 261 2 0.8 I70 16 1.0 358 74 2.4
11 9 319.2 61 22.2 147 36,0 24.8 2.5 20 7 B0 46 D.36 0.5 O0.3A 280 6 0.5 188 1} 0.9 29 72 1.6
12 351 2B.1 60 26,3 144 58.7 27.9 1.2aA 6 4 232 19 0.2%3 2.8 2.4 C 191 3 3.9 z8h 39 6.7 97 51 1.8
12 152 14.2 60 22.27 144 58.8 26.4 1,54 7 S 225 22 0,37 2.0 1.2 B 214 15 3.8 118 23 0.9 336 62 2.4
12 156 43.7 60 23.7 14k 55.7 23.4 1,2A4 7 & 216 22 0.43 1.4 L.5B 12 17 2.4 112 29 1.0 256 55 3.1
12 & 5 35,8 60 2.6 14k S7.3 25.9 1,54 7 4 219 21 O0.44 1.3 L.l A 118 20 0.8 220 29 2.6 359 S4 2.0
15 17 49 17,9 60 39.3 145 7,0 26.9 1.1A 7 6 135 14 0.5 0.9 0.9 A I41 18 0.9 36 39 1.1 250 46 2.2
15 21 55 12.1 60 19.7 145 6.9 24.8 0.9a B 5 73 15 0.38 I.0 1.3 A M5 19 0.9 81 36 1.2 263 &3 2.3
19 4 &) 36,4 61 15.6 146 58.5 31.2 3.4 21 S 71 37 0.51 0.6 O0.B A 287 3 0.6 196 19 1.0 26 71 1.5
4.0 HB PELT (I11) AT VALDEZ, (I1) AT PALMER AND {I) AT ANCHORAGE.
22 11 40 4B.4 60 26,1 145 0.4 20.3 1,3 11 7 163 16 0.48 0.6 0.6 A 205 14 1.1 108 26 0.6 321 & 1.1
22 16 53 4B.% 60 24.1 14k 58.3 23,5 O.9A 7 6 2319 20 0.4) .2 0.9 A 225 26 2.4 119 28 0.8 350 S0 1.8
22 21 21 18.1 61 27.5 146 35.3 20.5 2.3 13 6 99 39 0.93 0.5 1.0A 27 0 1.0 297 6 0.5 117 B& 2.0
26 6 25 14.0 61 &3.3 147 7.2  25.4 3.0 I? & 6 65 0.5 0.7 1.04 )79 8 1.2 87 14 0.9 298 ¥4 2.0
FELT AT SHEEP MOUNTAIN LODGE.
75 22 16 20,1 60 34.9 14k S1.6 18.% O0.6A & 3 125 20 0.08 1.1 L[,8 8 &2 1& 0.9 139 25 1.1 286 61 3.7
26 14 27 38.9 60 24.4 145 0.0 21,5 1.2 8 5 170 18 O0.4) 0.7 0.8 A 25 22 1.2 125 23 0.6 256 57 1.6
27 22 28 45.9 60 16.% 144 48.8 20,4 1.1 10 6 234 31 0.29 1.1 1.24 3% 9 2.0 133 26 1,0 291 62 2.5
HAY 4 17 55 30.7 60 25.0 144 53.0 18.% 1.7 1310 165 22 0.5 0.7 O.8 & 6 22 1.2 109 29 0.6 245 52 1.7
4 17 58 23.8 60 22,1 144 56,0 20.3 0.9A & & 223 24 0.46 1.4 1.3 B II7 26 0.9 7 35 2.3 235 4% 3.0
5 6 9 4.8 61 3.4 146 29,8 39.2 3.0 21 10 95 34 0.82 0.6 2.5B 295 2 0,8 205 3 1.2 59 86 4.5
FELT AT VALDEZ,
B8 18 21 29.2 61 17.3 146 27.2 11.6 1.9 21 10 68 19 0.73 0.4 O0.5A& 12 3 0.7 282 5 0.5 131 84 1.0
9 8 033.3 61 4.9 16 I5.7 i6.8 2,1 22 % 50 7 0.37 O.4 0.6 A 81 5 0.7 15 19 0.7 336 65 1.1
9 1& 56 30.5 61 4.8 146 16.4 10,4 2,4 22 5 S0 7 0.5 0.5 0.6A 117 15 0.7 213 22 0.9 355 63 1.2
PELT (I11) AT VALDEZ.
i6 12 27 2.9 61 28,6 147 37,0 23.6 2.2 1614 92 45 0.55 0.5 0.7 4 Itl 8 0.6 203 3} 0.9 350 75 1.3
19 & 31 21.1 60 24.9 147 36,3 29.6 2.9 26 7 100 61 0,53 0.7 0.84A 261 11 0.6 358 30 1.2 153 SB 1.5
19 5 32 25.6 60 21.6 14k 59.31 22.4 1.0 9 7 203 23 0.49 2.0 1.08 25 0 3.8 115 19 0.8 295 71 2.0
26 11 15 26.8 60 25.0 145 3.0 20.6 1,2 12 B 168 16 0.52 0.6 ©,9A 27 5 1.2 118 17 Q.7 281 72 L.7
27 338 25.1 5O 23.6 144 S9.B  25.8 I1.1A 9 & 221 19 0,42 1.4 1,3 B 13 26 2.4 120 31 1.0 251 &7 3.0
29 635 7.2 61 2.2 146 16.4 1.2 1.9 2014 61 I} 0.6 0.4 O0,5A 0L 5 0.5 194 27 0.6 1 62 1.0
JUN & 3 1 46.B 61 25.5 146 34.3 25.3 2.9 23 6 &80 35 0.79 0.5 O0.9A 284 1 OD.6 1k 4 0.8 180 B& 1.7
S 034 31.8 61 15.9 46 18.9 23.3 2.4 2418 64 !5 0,76 0.3 O.6A 266 2 0.6 178 2 0.6 &3 87 1.1
S 21 48 7.2 60 26.2 47 41.8 19.1 3.6 27 2 100 59 0.47 0.7 1.0 A 269 14 D8 175 16 1,1 3B 63 2.6
4.7 HB
8 23 23 12.5 61 39.5 147 36.1 20,3 2,2 21 12 122 42 0.55 0.5 0.9 A 261 0 0.6 170 13 0.8 351 77 1,7
11 8 11 47.3 60 27,5 144 30.0 15.0 1,2 {0 B 131 19 O0.67 1.0 O.9 A 122 I 0.6 213 44 2.4 31 46 0.8
12 10 21 10,6 6O 30.1 145 18.9 16.2 2.1 23 14 6& 7 0.63 0.3 ©.5A 16 S 0.6 108 22 0.4 274 67 1.0
13 0 )6 37.8 60 27.5 47 43.3 16.8 2.1 22 9 143 56 0.52 0.8 .2 A 286 & 0.6 192 28 1.0 21 67 2.4
16 12 53 1,8 61 15.1 147 2&.4 19.9 2.5 22 9 72 59 0.39 0.5 0.8 A 277 4 0.5 186 14 0.9 23 IS 1.6
18 11 17 42.0 60 55.7 &7 1.0 17,2 2.1 17 7 B2 43 0.53 0.6 1.2A 284 10 0.6 191 14 1.0 48 73 2.4
27 758 53.2 60 56.7 147 9.6 18,5 2.5 23 9 720 49 0.52 0.4 O.7A 170 1 0.7 261 9 0.4 T4 81 1.3
30 20 5 26.5 60 22.B 145 9.9 18.0 1.5 8 4 247 17 0.26 1.0 1.0A 132 21 0.8 235 29 1.8 10 S2 2.0
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1983 VALDEZ AREBA BARTHQUAKES

ORIGIN TIME LAT N LONG W DEPTH MAG NP NS GAP DI RNS SBEN SEZ Q AZI DIP1 SE! AZ2 DIFZ SE2 Azl DLP3 SE3
1983 HR MN SEC DEG MIN DEG MIN KM DEG K SEC [+, ] KM DEG DEG KM DEG DEG KM DEG DEG L2,
JUL 31313 55.4 60 23.8 145 15,5 12.5 1.3A & 3 248 56 ©0.12 3.1 2.5C 126 & 1.4 217 13 5.9 19 76 4.6
& 11 13 10.2 61 37.3 146 20.2 28.9 2.4 1913 88 26 1,23 0.6 0.5 4 281 22 0.6 24 29 1.1 160 52 0.8
10 23 46 14.0 6) 29.3 146 14.0 30.8 2.4 17 9 95 40 0.78 0.5 0.6 A 294 24 0.7 188 32 0.8 54 48 1.2
12 8 59 12.0 &1 22.1 146 SO.& 24,7 1,2A 6 3 132 39 0,24 0.8 1.98 10 8 1.4 279 9 0.6 141 78 3.6
12 11 42 25.7 61 18.6 '146 52.1 22.7 1.8 12 8 [22 35 0.72 0.7 0.94 283 6 0,5 182 9 1.4 S5& 78 1.7
12 15 10 4.3 61 1.7 147 B.8 17.5 6.88 30 1 43 46 C.47 0.5 0.9 A 190 B 0.8 281 11 0.6 6& 76 1.8
6.1 MB 6.4 HS DAMAGE (VI) AT VALDEZ. FELT (V) AT CHITINA, CHUGIAK, COOPER LANDING, COPPER
CENTER, CORDOVA, FORT RICHARDSON, GAKONA, GIRDWOOD, MOOSE PASS, SKWENTNA,
SUTTON, WHITTIER, AND WILLOW. FELT (IV) AT ANCHORACE, PALMER AND SEWARD,
FELT (II1) AT FAIRBANKS AND YAKUTAT, AL50 FELT (ILI) AT WHITEHORSE, YUKON
1205 22 1.1 61 1.4 187 9.2 13.4 3.2 1915 79 46 0.69 0.3 0.7 A 281 B 0.4 190 11 0.6 47 6 1.3
12 15 26 13.2 61 2.0 147 10.6 20.4 2.7 1812 79 47 0.58 0.3 0.9 4 277 4 0.4 186 & 0.6 52 8% 1.6
12 15 33 4.0 61 1.1 147 13.5 28.3 2.7 1513 9 SO 0.52 0.3 0.7 A 283 - 0 0.4 193 2 0.6 13 88 1.2
FELT (III) AT VALDEZ AND (LI} AT ANCHORAGCE,
12 15 36 5.0 60 39.6 147 17.0 17.6 2.9 17 i) B4 34 D.55 0.4 1.0A 286 8 0.4 195 10 0.6 5& 77 1.9
12 15 62 $3.5 61 1.1 147 14.6 29.3 2.8 1S 13 95 51 0.52 0.3 0.6 A 290 O 0,4 200 2 0.6 20 88 1.1
12 15 &4 16,1 61 1.8 147 ¥0.1 31,6 2.1 1513 79 47 0.93 0.4 O.6 A 93 T 0.4 185 14 0.7 337 M 1.1
12 15 45 29.2 61 2.6 147 13.8 21.8 2,0 1210 92 49 O0.48 0.4 0.9 A 17t 3 0.7 262 8 0.4 61 81 1.8
12 15 69 1.1 61 2.3 147 9.4 29.3 2.0 14 9 78 46 O0.66 0.4 0.7 A 281 1 0.6 191 3 0.8 29 87 1.2
12 15 %5 14.0 6! 4.7 147 2.5 17.7 1.9 17 14 73 39 0,47 0.5 1.1 A 282 10 0.5 189 15 0.8 44 7z 2,1
12 1552 39,7 & 0.9 147 13,7 21,2 2.2 1712 81 50 0.40 0.4 1.0A 182 3 0.7 272 & 0.5 55 85 1.9
12 15 58 35.0 61 0.8 147 10.7 35.2 2.6 18 14 B0 48 0.71 O, ©0.8 A 273 7 0.4 181 9 0.6 40 78 1.6
12 16 9 47.9 61 0.1 147 15.6 19.6 2.3 16 14 9 52 0.47 0.3 O0.7A 2?7 S 0.6 18 9 0.6 36 BO 1.4
12 16 20 46.3 61 0.6 147 14.5 19.t 2.3A 21 17 82 51 O0.A4 0.4 0.8 A 289 5 0.5 198 Il 0.6 43 78 1.6
12 16 20 52.7 60 S8.6 147 17.8 8.0 2.4 12 5 108 S5 O.34 0.8 1.68 (79 4 {.4 269 6 1.1 55 83 3.0
12 16 24 42.5 61 1.0 147 13.4 18,0 2.0 20 7 BI S0 0.51 0.4 1.04A 189 3 0,7 280 9 0.5 81 80 2.0
12 16 25 13,0 61 2.7 147 8.5 14.0 1.8 1812 90 45 0.5 0.4 1.0A 181l 3 0.8 272 5 0.5 60 B84 1.8
12 16 3 58.6 61 2.6 147 6.8 15.3 2.0 21 13 77 43 0.52 0.4 0.7 A 280 3 0.4 189 12 0.6 24 78 1,4
12 16 43 15.5 61 2.0 147 1&.5 14,4 2.0 21 14 80 SO0 0.55 0.3 0.6 A 173 6 0.6 264 Il 0.6 55 77 1.2
12 16 49 30.6 61 2.4 147 14.3 28.0 2.3 1813 93 S0 0.5 0.3 0.7 A 287 ) 0.4 197 1l 0.6 22 79 1.2
1217 2 6.4 6@ 2.4 147 5.2 162 2.3 1813 89 42 0.50 0.3 0.8 A 291 1 0.4 203 8 0.6 43 81 1.5
12 17 38 23.4 61 0.4 147 11.8 20.0 2.4 17 14 94 49 0.37 0.4 1.0 A 278 & 0.5 18 10 0.7 29 719 1.9
12 17 40 57.5 61 0.2 147 10.0 14.8B 2.4 17 10 9 &7 0.58 0.3 0.6 A 268 B 0.6 177 9 0.6 19 78 1.2
12 17 50 27,8 61 3.7 147 3.5 15,9 2.0 1816 24 40 0.50 0.4 1.0A 2?5 4 0.4 IB5 5 D.6 &b B4 1.9
1217 55 6.2 61 3.0 147 10.1 19.5 2.1 18 14 90 4& 0.47 0.4 ©.7 A 290 9 0.6 198 13 0.6 S& 74 1.4
t2 17 $6 48.6 61 4.3 147 1,8 14.3 2.7 1514 85 38 0.55 0.3 0.6 A 272 10 0.4 179 15 0.6 3& 72 1.2
1218 © 37,8 61 3.4 147 5.6 18.0 1.8 18 12 B9 42 0.46 O.4 0.9 A 304 B 0.5 212 11 0.6 69 76 1.8
12 18 27 21,6 61 4.2 147 1.9 16,0 2.0 [¥ § 73 36 0.5t ©G.& I.1 4 308 3 0.5 218 7 0.6 & 82 2.0
1219 2 B.2 61 2.5 147 12,1 16,3 2.4 18 il 92 48 0.5 0.3 0.9 A I8 4 0.6 280 8 0.5 73 81 1.7
12 19 & 15.0 61 1.1 147 13,0 20,0 3.2 20 10 81 49 0.47 0.5 1.0 A 185 9 0.8 277 14 0.5 63 73 1.9
12 19 12 37.5 61 0.7 147 13,1 27.9 2.0 17 34 81 50 0.52 0.3 0.74 98 2 0.4 188 4 0.6 341 88 1.3
12 19 18 19.1 61 4.6 147 0.3 15.3 2.2 1642 B4 37 0.49 0.3 0.8 4 299 & 0.4 208 7 0.6 58 82 1.5
1219 51 1.5 61 1.3 147 12.7 20,0 2.2 18 12 9 49 0.57 0.4 OB A 178 I1i 0.6 271 15 0.4 531 71 1.6
12 20 13 50.7 61 4.B 147 7.2 20.0 1.9 2215 75 43 0.63 0.3 0.8 4 291 & 0.4 200 7 0.6 50 82 1.5
12 20 21 30.1 60 59.9 147 15.7 18.6 3.0 24 12 8) 32 0.52 0.6 O.7 A 178 5 0.6 269 10 0.4 62 79 1.4
12 20 29 15.3 61 3.8 147 2.8 17.9 2,5 231 764 39 0.52 0.4 0.7 A 292 6 0.5 200 13 0.6 46 76 1.4
12 20 33 46.4 60 59.1 147 12.3 9.5 1.8 2016 83 50 0.70 0.3 O0.5A 177 9 0.6 269 13 0.4 53 74 1.0
12 20 43 28,8 61 1.2 147 10.0 I5.0 1,7 21 14 B0 &7 0.49 0.1 O.8 A 275 5 0.4 185 & 0.6 45 82 1.5
12 20 46 3.9 60 59.7 147 15.4 18,5 1.8 21 15 B4 52 0.4l 0.4 ©0.9A 282 6 0.5 191 12 ©.7 38 77 1.8
12 21 0 17.1 60 59.6 147 14.5 15.2 1.9 2215 B3 52 0.52 ‘0.3 O.7 A 182 6 0.6 273 7 0.4 52 Bl 1.2
1221 21 (.9 61 2.0 147 8.6 13.9 1.5 410 91 45 0.58 O.6 0.9 A 189 2 0.7 279 5 0.4 77 B85 1.6
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1983 VALDEZ AREA EARTHQUAKES

ORIGIN TIME LAT N LONG W DEPTH MAG NP NS GAP bl RMS SER SEZ § AZXZ] DIFl SElI AZ2 DIF2 SE2 AZ) DIF) SEJ
1983 HR MN SEC DEG MIN DEG MIN M DEG L] SEC L4 L | DEG DEG XM DEG DEG KM DEC DEG KM
Jot, 17 13 12 30,6 61 0.7 147 12.6 24,1 2.5 20 14 @0 15 0.4 0.3 ©0D.6 A 218 4 0,6 09 0 0.4 107 79 1.1
I7 14 48 22,5 6! 0,7 147 13.0 22.% 1.7 21 15 &l 16 0.48 0.3 0.6 4 201 3 0.6 291 11 0.4 9 79 1.1
17 14 52 22.0 &1 6.7 146 55.0 21.2 2.4 2012 35 20 0.4} 0.3 0.7 A 8 4 0.6 28 9 0.5 122 B0 1.4
17 23 I 31.6 61 4.2 147 2.0 16.7 1.6 21 13 &6 20 0.62 0,3 0.8 4 & 2 0.6 276 7 0.4 112 83 1.4
18 11 30 58.5 60 539.9 147 17,5 168.6 1,9 19 17 B4 17 0.62 0.3 0.54 189 4 0.6 280 14 O.& B8} 75 1,0
18 )2 8 13.% 61 0.5 147 13,3 22,0 1.8 1815 82 15 0.5 0.3 0.6 A 204 & 0.6 294 11 0.4 94 78 1.!
I8 13 42 10.6 61 0.3 147 11.3 16,6 1.8 1915 78 J4 0.53 0.3 0.74 193 & 0.6 B4 14 O.& 87 75 1.1
1815 20 1.6 61 0,6 147 12.6 21.4 2.1 18 11 81 15 0.4 0.3 0.7a4 11 3 0.6 280 19 0.5 110 11 1,3
18 1% 26 44.0 60 3%.4 147 17.7 17.4 3.7 2013 8% 16 0.6 0.3 O0.74 300 6 0.6 209 10 0.6 61 76 .4
19 5 51 3.4 61 5.3 146 57.3 16,9 2.1 1815 36 22 0,56 0.3 0.6 4 21 1 o0,% 291 10 0.4 117 80 1,2
19 5 58 50.4 61 1.0 147 15.8 18.0 1.7 18 & 95 I7 0.64 0.3 0C.6 4 204 6 0.6 29 1 0.4 73 81 1.2
19 8 47 26,0 61 1.0 147 12,7 27.2 2.1 19 14 B8O 16 0.62 0.3 0.54 275 8 0.4 } 11 0.6 150 76 0.9
M 129 50.4 61 1.9 )47 8.2 17,7 3.2 1913 N7 16 G.42 0.3 0.6 4 4 0 0.5 310 & 0.5 130 84 1.}
20 5 47 29.6 61 29.1 146 38.3 26.1 2.0 19 6 &9 8 0.68 0.4 O.B A 289 3 0.5 199 3 0.7 64 B8 1,6
20 14 13 5.8 60 42,1 147 29.2 31,3 2.5 26 & [17 50 6.68 0.4 O.54 114 10 D.6 22 1! 0.8 245 7% 0.9
20 20 11 31.8 60 59.9 147 15.7 18.4 3.1 19 & 81 3+ 0.39 0.5 0.9 A 271 11 0.6 179 [2 0.9 43 74 1.8
21 10 25 19.0 61 1.1 147 9.1 15,2 2.1 1816 69 15 0.68 0.3 0.34 21) 5 0.6 32 & 0.4 B2 82 0.%
21 1% &3 52,3 &1 2.1 147 6.3 15.2 2.2 19 )5 58 16 0.67 0.3 D.6 A 1% & D,5 284 5 0.4 B5 84 1.1
2] 23 26 13.9 &6t 3.9 147 1.5 11,3 1.7 16 14 bl 20 0.80 0.3 0.6 197 1 0.6 2287 5 0.4 95 B85 1.2
2 6 2 5.0 61 5.2 146 59.4 16,3 2.8 21 ¥ 75 36 0.61 0.4 0.8 A 295 2 0.4 205 5 0.7 &7 @5 1.5
22 12 50 19.6 61 3,3 147 9.6 28.0 1.9 21 9 65 19 0,58 0.4 0.54A 29 5 0.5 28 17 0.7 190 72 0.9
21 4 3 1.1 6l 2.9 147 Y.} 0.8 1.8 21 14 6O 18 0,61 0.4 0.6 A 298 S 0.4 2868 9 0.7 179 80 1.l
23 13 13 49,5 60 47,2 146 54.3  13.8 2.2 21 6 129 49 0.53 0.5 O.BA 285 7 0,5 193 15 O0.B 39 73 1.6
24 14 47 456.5 61 5.0 146 59.3 21,8 2.4 2012 40 22 0.6} 0.3 0.7 A 21 1 0.6 291 3 0.4 129 87 1.3
26 11 16 5.0 61 1.2 147 10.4 21,7 2,3 21 7 80 3 O0.48 0.3 0.9A 274 0 0.5 18 35 0.6 4 85 1.7
26 11 58 50.6 61 19.6 143 3.7 35.8 2.0 15 7 112 47 0.,5! 0.5 0.6 A& 110G 5 0.6 a 24 0.9 201 65 1.2
27 4 1 0.8 60 28,9 145 1.8 21.7 1.4A 7 5 173 60 0.6l 1,0 1.2A 91 25 0.9 196 28 1.2 326 51 2.8
28 B 34 B.% 61 28.% 146 38.2 21,2 2.1 2012 68 38 G.70 0.4 Q.84 30O 0 0.5 210 2 0.7 30 B8 1.5
28 16 51 26.6 60 52.3 146 51.5 16.1 2.3 24 8 82 42 0.59 0.4 1.0OA 295 3 0.5 204 16 0,7 35 74 1.9
29 6 58 10.6 61 0.9 147 12.3 14,8 2.1 13 4 94 36 a.42 0.5 .t A 176 5 0.9 267 9 0.6 57 B0 2.1
2% B 4 10,7 61 4.3 147 2.8 19,2 2.2 15 8 86 39 0.4l 0.4 1.04A 296 7 0.5 205 12 0.6 56 76 1.8
il 0 5 3.8 61 49,3 146 43,3 29,7 3.1 19 5 129 32 0.6 0.7 O0.7A 97 8 0.9 193 39 1.1 357 S0 1,5
1 2 9 1.6 61 3,2 147 10.% 27.5 2,1 17 10 78 3% 0.67 0.4 0.8 4 290 2 0,5 200 & O.7 38 8% 1.5
3 2013 9.1 61 6.3 146 59,2 21.6 2.1 14} 82 35 0.55 0.5 1.3 A 290 1 0.6 00 6 0.9 29 84 2.5
AUG I 1 13 13.7 61 0.6 147 14,3 1B.3 2.5 17 10 82 3 0,54 0.3 0.74 300 ) 0.4 209 7 0.6 238 8) 1.3
I 913 2,5 61 2,3 147 5.1 10.3 2.7 20 B 66 M 0,61 0.3 0.8 A 296 O 0.4 206 3 0.6 26 B7 1.4
& 4 7 19,9 60 59,1 147 14.5 21,7 3.2 19 I B4 36 0.44 0.5 1.2 4 302 5 0.6 212 5 0.9 17 B3 2.3
4.4 MBE 3.6 MS FELT AT VALDEZ AND PALMER,
4 7 56 44,5 60 58.8 147 14.6 16,0 2.1 12 8 &4 36 0.42 0.6 1.1 A 2% 5 0.7 202 15 1.0 &2 74 12,0
4 8 1521 60 S8.6 147 15.7 16,0 2.4 13 B B85 36 0.38 0.5 0.%9A 3I06 1 0.6 26 9 0.8 42 81 1.8
4 )3 48 29,4 H1 2.8 147 5.7 16.2 1.9 11 & 89 3% 0.34 0.4 1.0 A 298 3 0.6 208 6 0.8 55 8) 2.0
415 30 0.% &0 59.6 147 17.5 14.8 1.9 12 7 98 3) 1.04 0.8 O0.94& & 7 0.6 261 30 0.9 53 &3 1.6
4 17 16 55.7 6D 58.6 147 17,0 15.6 2,9 13 4 B85 35 0,38 0.6 1.2 4 291 5 0.7 200 4 1.0 &0 75 2.4
5 025 21.8 60 37,2 145 25.8 i1.,0 1,9 17 & 101 16 0.55 0,6 0.8 A 344 11 1.0 8> 32 Q.6 237 56 1,8
5 027 57.8 60 36.4 145 28,5 12,2 1.4 B8 3 104 17 0.36 1.0 1.0A4 288 4 0.9 22 & 1.2 195 46 2.%
5 21 23 38.7 61 41,7 147 24,1 35.1 3.7 21 0 i1 14 0.48 1,0 0.9 A 262 7 0.9 358 3 2.3 164 50 1.1
4.2 MB FELT {IV) AT COPPER CENTER AND SUTTON. FELT WIDELY IN SOUTH CENTRAL ALASKA
INCLUDIRG TALKEETNA, PALMER, AND ANCHORAGE,
7T 913 9,5 6I 46.1 146 52.4 2.6 2.3 B3 7 127 5] 0.77 0.6 1.4 8 312 2 L,0 222 11 0.7 52 1% 2.7
B 22 32 4%9.3 61 0.6 147 6.0 9.5 2,0 17 B 108 41 0,41 G.5 0.6 A 271 4 0.6 179 33 0.9 1 57 J.1
9 1135 5.7 61 2.6 147 2.4 4.5 2.8 2010 66 38 0.5 0.4 0.6 A 289 3 0.4 199 11 D.7 b1 1.l

A



1983 VALDEZ AREA EARTHQUAKES

ORIGIN TIMWE LAT N LONG W DEPTH MAG NP N5 GaP D1 RMS SEn SEZ § AZ] DIP] SEl AZ2 DIPZ SE2 AZ3 DIP3 SEI
1983 HR MN 5SBEC DEG MIN DEG MIN KM DEG ™ SEC L] KM DEG DEG KM DEG DEC KM DEG DEG XN
AUG 11 16 19 12,1 60 40.1 144 36.2 35.6 2.4 20 8 73 33 0.59 0.4 0.4 6 15 0.7 28% 23 0.6 126 62 0.8
1t 23 29 5.0 6] 3.6 147 20.5 15.8 2.0 19 7 38 36 O.44 0.4 1.0A 184 2 0.8 274 5 0.6 72 B85 1.B
16 19 37 56.0 60 59.1 14&7 14,1 14.1 2,1 2012 112 3 0.5 0.5 0.8 A 264 10 0.5 170 19 0.8 20 68 1.5
17 7 48 54,7 60 30.0 144 55.3 18.0 1.2A 9% & 171 16 0.46 1.0 0.9 4 192 28 1.1 8} 36 0.7 310 42 2.4
17 23 51 4,6 60D 27.4 145 6.0 35.2 1.24 4 2 29 11 0.35 6.8 0.9 D 198 2 12.8 289 29 2.3 104 61 1.2
2L 1 3 47,3 61 34.8 146 28.0 30.2 2.2 1110 @0 31 O0.75 0.4 0.3 A 268 1 0.6 1Y 26 0.8 o 64 1.1
20 10 49 34.9% 60 30.53 145 52.8 29.0 1.6 6 B 186 1B 0.0 2.5 2.6 8 354 27 1.8 102 31 0.9 231 &) 6.6
2) D 42 2.3 60 59.4 1AT l4.6 15.3 2.2 2116 11t 36 OD.46 0.4 0.8 4 263 3 0.5 17 11 0.7 B 79 1.6
23 23 31 29.9 60 32.9 145 14,2 12,5 1.1 B 4 133 2 0.52 1.0 0.5 4 182 16 1.9 Bl 42 0.7 288 45 1.1
24 16 57 36.4 60 38.3 145 3.5 4.8 1.24 8 & 116 14 0.24 1.1 0.9 4 J42 13 2.2 44 31 0.9 252 56 1.9
25 2 58 56.5 61 2.0 146 3.8 29.3 2.4 18 7 9% &1 O0.77 0.6 0.6 A 261 17 0.7 136 M 0.6 7 40 1.3
26 22 22 25.6 61 0.8 147 5.t 10.7 2.7 23 8 &7 Al 0.86]1 0.6 0.94 213 7 0.5 180 19 0.9 22 70 L.7
28 1T 40 5.2 61 20.1 146 34.5 27.1 1.9 17 & 8 26 O0.60 O.4 0.7 A 297 & 0.5 207 & 0.8 &1 BY 1.4
28 2] 42 43.1 60 20.1 145 40,1 16.5 2.0 17 & 108 56 O.41 0.7 1.1 A 264 10 0,8 170 21 1.0 18 67 2.2
SEP 5 22 51 3.6 61 8.7 144 52.4 32,3 1.3 B T 114 25 O0.46 0.5 1.2 A B9 12 0.6 356 312 0.8 221 FI 1.3
7 19 22 5.0 &0 S8.7 147 18.9 30.2 6.25 10 O 145 33 0.12 0.9 1.1 4 98 13 0.9 5 14 1.6 229 71 2.1

6.2 MB 6.2 M3 SLIGHT DAMAGE (VI) AT VALDEZ. FELT (V) AT ANCHDRAGE, CHUGLAK, COPPER

CENTER, COOPER LANDING, HOMER, NOOSE PASS, PALMER, SOLDOTNA, SUTTON,

WASILLA AND WILLOM.

719 27 15.2 60 56.5 147 15.4 15.4 3.4a 13 7 130 38 0.31 0.7 1.2 4 2795 7} Q.6 1B1 23 1.0 2I 66 2.5
719 28 572.9 61 k.1 P&7 16,2 28,7 3 0A 14 7 122 33 D.61 a.7 1.0 A 270 5 0.6 17} 26 1.2 10 63 1.9
719 29 47,9 61 1.6 147 16.4 29.8 3.94 11 6 132 32 Q.41 L0 1.2 a4 266 8 0.6 171 34 1.4 B8 55 1.5
7 19 29 16.1 60 59.2 147 13.1 28,4 3.54 1 7 113 37 0.80 0.7 OB A 269 5 0.6 176 33 1.2 7 51 1.7
7 19 ¥ 56,3 60 58,1 147 16,5 26.6 2.5A 1110 127 36 0.60 0.6 0.9 A4 87 10 0.6 182 23 1.0 335 &5 1.8
T 19 35 49,3 60 59.5 147 17,2 30.6 2.4A 13 10 125 34 0,42 0.5 0.6 A 9% 9 D.5 192 37 0.7 353 51 1.3
719 36 B.7 61 0.7 147 14.0 28.5 2.BA 12 8 122 35 0.4l 0.5 1.0A 278 0 0.5 1iB3 12 0.8 8 78 1.9
7 19 36 24.7 6D 57.9 147 15.0 18,0 2.9 % 8 117 37 0.49 0.7 1.1 A 9% 1 0.6 187 24 0.9 & 66 2,2
7T 19 39 43.5 60 60,0 147 16.6 30.0 2.8A 1! @ 124 33 0.47 0.6 0.3 A 9 6 0.5 187 2} 0.9 352 62 1.5
T 19 39 9.7 61 1.2 147 14,3 3.1 2,14 11 7 12y 34 D.39 0.6 O, 7A 9% 10 0.5 191 3 0.9 351 52 1.6
719 40 J.6 60 56.9 147 16.4 1A 4 3,04 10 9 129 37 0.42 0.7 0.9 A 266 & 0.5 17} 28 1.0 T 61 1,9
119 41 9.5 60 58.% 147 21,6 28.8 1.9 9 8 127 32 Q.42 0.7 0.8 A 1D} It 0.5 2001 33 1,0 357 55 1.7
T 19 42 6.3 60 58,5 147 17.7 29.8 2.1 9 8 126 34 0.69 0.5 O0.BA I9% % (.0 104 14 0.5 318 73 1.6
719 47 57.2 61 1.0 147 16.2 30.2 1,9 Il 9 122 33 0,32 0.5 O0.BA 100 6 0.5 192 16 0.9 350 73 1.6
719 48 28.4 61 0.3 147 13.} 29.9 2.5 il 6 113 3% 0.23 0.8 L) A DI 1 0.6 191 25 1.3 9 &5 2.2
7 19 4% 45.5 61 0.1 147 16.3 28.2 2.3A 11 7 123 33 0.27 0.7 L.3A 100 9 0.8 192 12 1.2 2334 75 2.4
71950 0.9 61 1.6 147 14.5 344 2,24 B 7 132 33 0.13 1.3 .08 9% ¥ 0.9 2 31 2.8 197 58 1.4
719 54 31.9 60 59.4 J4&7 12,5 28.8 2.7 11 7 124 37 Q.37 0.7 1.1 A 115 3 0.8 203 14 1.3 I} 76 2.2
719 56 33,1 60 S7.5 147 17.7 28.0 2,0 11 B 128 36 O0.44 0.7 1.3 8 108 8 0.7 200 153 1.3 351 73 2,6
719 59 45.2 60 59.5 le7 15.4 26.5 2.1 12 7 125 35 0.4% 0.7 1.1 A 83 6 0.6 173 1% 1.1 336 70 2.2
720 3 20.0 &0 59.8 147 17,3 19,0 2.4 13 7 124 54 0.36 0.5 1,0 A 261 9 0.5 169 11 0.8 29 76 1.9
7 20 6 20.3 60 58,4 147 I5.1 16,0 1.9 13 5 126 36 0,22 0.8 1.4 A4 13 7 0.8 261 18 0.7 32 51 2.5
T 20 6 53.0 60 59.1 147 16.2 27,9 2.1 K3 7 125 3% 0.38 0.6 1.1 A 112 2 ©.8 203 11 5.0 12 79 2.0
7 20 1) 44,6 61 1.2 147 17.9 28,3 2.0 13 9 122 31 0.3 0.6 1.6 B 266 2 0.7 176 % 1.0 8 81 3,1
72018 3.6 61 0.5 J4&F 14,2 27.0 2,5 I3 7 123 3% 0.38 0.5 .2 a 2785 0 0.5 185 13 D.9 5 17 2.4
7 20 25 16.2 61 1.7 147 17.1 Jo.2 2.2 11 1 121 31 D.49 0.8 0.6 A D8 1T D.6 261 42 0.9 11 19 1.4
7 20 27 56.2 60 59.9 147 16.] 19.5 2.1 12 & 124 M O.50 0.6 1.4 » 286 3 0.6 195 15 0.9 27 15 2.7
7 20 34 10.5 60 59.8 147 13.1 22,5 2.2 12 B i34 3} 0.2 0.6 lL.4 0 287 1 0.6 197 17 0.9 20 73 2.8
7 20 40 55.1 61 2.4 J47 13,9 32.0 2.2 12 7 119 33 0.52 0.6 O0.7A J13 B 0.5 209 35 0.9 12 54 1.4
7 20 44 15.6 &0 59.1 147 14,2 18.7 2.2 14 8 115 36 0.33 0.§ I.0A 278 & 0.5 187 15 0.8 29 )4 2.0
7 20 48 27.0 60 57,1 147 15,3 13.0 2,7 11 7 129 3 Q.43 " 0.6 1.1 & 158 10 0,9 261 ) 0.7 32 70 2.1
P20 5t 10,8 6! 0.1 147 12.0 26.9 2,2 1) % 124 33 0.48 0.4 0.9A B& 7 0.5 177 11 0,7 324 ¥7 1.7

3



1983 VALDEZ AREA EARTHQUAKES

ORIGIN TIME LAT N LONG W DEPTH MAGC WP NS GAP D1 RM5 SEH SEZ Q AZ1 DIPI SE1  AZX DIP2 SE2 AZ3 DIPY SE)
1983 HR MN SEC DEG MIN DEG MIN kM DEG x4 SEC M ™ DEG DEGC i DEG DEG KM DEG DEC MM
SER 7 20 56 49.7 60 59.3 147 16.4 17,3 2.2 13 9 133 3§ 0.42 0.4 1.3 A 276 1 0.6 186 & 0.8 20 86 2.4
721 9 12.4 b0 59.8 147 13,7 29,3 2.5 1) 8 132 36 0.5 0.5 0.6 4 105 4 0.5 196 11 0.9 355 78 1.2
7 21 13 35.8 6D 58.7 14 20,0 27.0 2.6 13 8 135 33 0.43 0.6 1.1 & 107 2 0.6 197 4 1.1 3150 86 2.0
721 18 11.9 60 58,5 47 15.2 18.8 2.5 13 & 134 36 0.35 0.5 LI A 275 D 0.5 185 5 0.9 5 85 2.0
? 2120 36.9 60 59.5 147 20.4 321 1.9 Il 8 142 3t 0.24 0.5 0O.5A 261 5 0.5 353 39 1.0 165 51 0.8
7 21 2 13.8 6°f 3.0 147 17,2 30.6 2.2 JO0 3 134 30 1.32 0.9 l.l A 269 & oO.,8 177 19 1.6 16 710 2.1
7 21 22 43.4 60 57.4 147 19.9 25,4 2.2 11 5 148 35 O0.16 0.6 1.3A 9% 6 0.6 190 9 1.1 336 79 2.5
7 21 32 48.7 6D 5B.5 147 15,3 22,6 2.4 11 6 145 36 0.26 0.5 2.1 8 172 2 0.9 B2 4 0.6 289 86 4.0
721 3 21.5 60 59.4 147 20,5 31.5 3.2 11 1 143 3t O.1% OC.8 0.7 A Bl 21 0.7 330 A1 1.5 191 41 L.3
7 21 57 19,7 60 58.3 147 16.5 22.9 2.4 12 7 133 35 0.33 0.5 1.6 8 261 0 0.5 343 0 0.9 6 9% 1.9
722 1 50.7 60 57.1 147 ir.3 26.4 2.2 12 @ 135 36 0,27 0.5 O0.8A 186 5 1.0 93 II 0.5 300 78 1.6
7 22 34 40.1 61 1.0 147 ]8.1 29.9 2.t 10 8 139 3 0.29 0.6 OC.B A 89 4 0,5 179 !l J.1 39 78 ).6
722 72 10.6 61 0.6 147 16,4 27.2 4.0 4 1 123 31 O34 0.6 L2 A 107 6 0,7 198 9 1.1 344 79 2.3
5.0 MB FELT AT ANCHORAGE, PALMER, VALDEZ, AND WASILLA,

7 22 28 27.6 61 0.8 147 21,7 28,5 2.8 12 7 129 29 0,18 0.4 Q.6 A M4 4 0.8 4l 7 0.5 226 719 1.2
7 22 41 18.4 60 59.3 147 18.5 23,9 2.4 1) 4 132 3} O.46 0.8 2.3B 88 2 0.7 178 11 1.3 348 79 4]
723 1 47.9 60 60.0 147 13.}) 27,7 2.3 I3 9 123 36 0.39 0.5 O0.8A 97 & 0.5 18% 22 0.9 357 B 1.6
123 9 20.7 60 57.5 147 22,0 27.4 2.2 11 @ 148 33 .17 o©0.6 O.AA 85 9 0.5 17} 14 1,2 323 73 1.6
7 23 45 13.5 60 56,7 147 19,8 23.0 2.4 11 6 150 3 O.18 O35 2,08 97 & 0.6 187 & 0,9 322 84 1.8
8 021 46.5 60 S9.8 147 14,9 28,8 2.4 13 B 132 35 (.38 O.4 O.6 A 9% 11 0.5 187 14 0.8 327 72 1.1
4 039 29.8 60 59.0 147 18.0 29.5 2.8 1) 7 13 34 0.35 O.5 O0.6A 95 Il 0.5 188 12 0.9 324 T4 1.2
B 1 49 57.6 60 59.5 147 14.3 17,2 2.3 13 9 132 3% 0.36 O.4 0.9 A 269 5 0.4 179 8 0.7 31 81 1.6
8 2 I 59.0 61 0.5 147 18.5 28.9 2.1 1) 9 132 32 0.50 0.5 0.6 A 106 T 0.5 199 23 0.9 0 66 1.1
8 223 24.8 6D 57.0 147 15.6 13.7 2.9 13 6 137 38 0.6 0.6 1.3 A 280 2 0.5 190 9 1.0 22 81 2.%
8 2 58 23.) &1 0.5 147 lé.8 27.3 3.3 131 5 131 % 0.42 0.6 0C.9A 101 1 0.6 191 21 1.1 8 8 1.7
B 2 57 18.3 60 57.0 147 15,8 16.7 2.5 13 7 137 38 0.36 0.4 1.t A 270 1 0.5 179 @8 0.3 7 82 2.0
B 3 B 14.0 60 58.1 147 15.0 16.1 1.9 13 10 135 37 0.46 0.4 1.0A 284 1 0.5 194 9 0.8 20 61 1.8
8 1320 31.6 60 56,3 147 1B.& 14.2 2.2 13 7 138 37 o0.40 0,5 O.7 A& 270 5 0.5 178 i8 0.9 15 7t 1.3
8 321 25.5 60 58.7 147 22.0 27.3 1O 13 & 135 31 O.44 O.5 D.8A 103 3 0.6 193 7 1.0 350 B2 1.5
8 345 23.6 60 59.3 147 15.4 28.7 2.8 13 8 133 35 0.59 0.5 0.6 A 204 5 0.% 113 8 0.5 326 81 1,2
8 4 10 23.7 60 57.8 147 13,1 12, 2.2 13 1 135 3% 0.35 0.5 1.2 A 220 1 0.5 180 6 0.9 g &4 2.2
8 452 3.3 61 0.7 147 15.1 28.3 2.4 13 6 131 34 0.48 0.6 O0.9A 94 7 0.6 i86 17 1.0 342 72 1.6
B 5 1) 42.3 60D 59.0 147 19,4 27.4 2.0 13 8 126 33 0.45 0.4 0.6 A )OI 7 0.5 19 19 0.8 352 710 1.2
8 52t 11,7 60 57.1 147 16,6 15.0 2.1 14 6 129 37 0.40 0.5 0.8 A 26} 10 0.4 165 Il )0 30 TH 1.6
8 522 1.5 60 S7.7 147 14,9 12,9 1.9 1210 128 37 0.47 0.5 O0.9A 269 9 0.5 177 13 0.9 33 4 1.7
8 5 30 46,6 60 59.4& Y47 18.@ 25.7 2,5 14 8 125 33 0.40 0.5 4.3 A 205 2 0.9 115 & 0.5 322 86 1.4
8 622 19.8 61 1.0 147 15,3 27.6 2.0 14 12 122 33 0.51 0.5 O0.94 105 2 0.5 195 & 0.8 357 84 1.8
8 6 37 18.1 60 56.7 147 13.7 4.4 2.2 12 7 129 39 0.39 0.6 0.7 A 28 7 0.5 183 33 0.8 18 56 1.5
8 7 550.0 60 58,5 147 21,9 28.1 2.t 14 9 127 32 0.43 0.6 O.8 A 106 & 0.6 198 200 0.9 0 69 1.6
8 7 55 19.3 &0 59.8 147 141 27.9 2.2 13 B 124 35 0.40 0.4 O 7 A BY 7 0.5 179 18 0.7 337 71 l.3
8 8 23 22,8 60 57.6 147 15,5 29.8 3.1 JA 5 128 37 O0.47 O.6 OB A 96 & 0.7 t87 7 l.t 36 81 1.6
8 8 40 24,4 80 57.7 )47 1).7 15.1 1.2 13 7 327 39 0.4 0.5 1.0A 277 1 0.4 187 12 0.8 12 78 2.0
8 9 45 50,1 61 1.2 147 12,4 28,9 2.9 14 3 121 35 0.3& 0.7 0.9 A 276 9 0.8 183 19 1.1 30 &9 1.7
B 11 1B 36.6 GO 58.5 147 14,0 29.5 2.2 14 7 16 37 0.63 0.5 0.7a 91 2 0.5 182 26 0.9 357 64 1.4
8 b4 5) 27.4 60 58.9 147 14,8 0.9 2.4 14 7 125 36 0.3} 0.5 0.8A 9 2 0.5 187 23 0.9 1 67 1.%
815 50 7.1 60 58.4 147 15.6 29.9 2.8 14 T 126 36 0.42 0.5 0.6 A 98 11 0.3 192 19 0.9 20D &8 1.1
B 15 87 40.7 60 59.7 147 15.9 2.7 2.6 & 7 124 34 Q.45 0.5 Q.84 92 2 0.5 18) J& 0.9 I35 F& 1.6
8 17 46 4B.6 60 59.3 147 21,6 26.4 2.2 12 B 125 31 Q.44 0.4 l.oA 97 5 0.% 187 5 0.8 322 B3 1.8
B 2t 3t 53.% 60 57.6 147 19.1 20,1 2.3 14 5 (28 35 0.3 0.5 1.04A 88 ) 0.5 178 13 0.9 3% 77 2.0
9 317 22.0 60 56.9 147 18.5 18,0 2.5 IS 9 129 36 0.5 O0.4 0.8 A 278 3 0.4 187 19 0.7 17 71 1.8
9 4 5 35.0 60 58.5 147 I6.1] 19,0 2.2 [7 13 n3 35 0.72 0.4 0.6 4 27) 6 0.4 178 26 0.7 14 65 1.2

ve



1983 VALDEZ AREA EARTHQUAKES

ORIGIN TIME LAT B LONG W DEPTH MAG NP N5 GAP D1 RMS SEH SEZ ¢ AZl DIP] SEl AZ2 DIP2 SE2 AZY DIP] SE3}
1983 HR MN SEC DEG NIN  DEG MIN [+ DEC XM  SEC L 1] DEG DEC XM DEG DEG KM DEG DEG KM
4 19 52.6 60 59.7 14T 13,1 21.5 2.2 17 8 111 36 Q.43 Q.4 0.9 A B4 1 0.4 194 14 0.7 I8 76 1.8

5 13 3.5 B0 58,0 147 16.2 15.7 3,0 1% 7 12} 3 0.53 O.6 1.04 282 3 0.5 191 20 0.% 20 70 1.9

5 56 51,8 &0 55.9 147 17.5 l4.B 2.2 14 11 13 & 0,86 0.4 O0.B A 279 O 0.4 1B 14 0.7 9 76 1.5

7 24 32,4 61 0.1 147 14,1! 26.9 2.7 14 8 123 35 0.48 0.4 O0.B A 104 3 O.4 196 S 0,8 341 ax 1.5

8 48 33.2 60 57.) 147 15.1 0.7 2.0 14 9 28 38 0.43 0.5 1,04 274 3 0,5 183 20 0.8 12 70 2.0

9 14 33,1 60 56.7 147 18.5 18.0 3.0 14 4 130 3 0.3 0.7 1.1 4 279 2 0.6 188 26 0.9 11 66 2.1

11 52 13.2 60 57.8 147 15.% 17.9 2.1 14 9 127 36 0.49 0.5 O0.9A 280 I 0.5 19 19 0.8 13 711 1.8

13 29 50.4 60 59,3 147 16.7 26,7 .1 14 M1 125 34 O0.54 0.4 0,7 4 101 6 0.5 192 15 0.7 350 M 1.3

18 20 55.4 6D 5B.8 147 14,2 30.4 3,2 1510 125 36 O0.60 0.5 0.6 A 90 4 0.4 182 28 0.8 353 62 ].2

21 29 56.9 61 0,2 147 16.8 25.9% 2.2 161 58 33 0,63 0.3 0,94 195 2 0.6 105 3 0.4 319 86 1.6

23 27 24.9 60 58.2 147 15.6 30.4 2.7 1710 67 3 0.43 0,3 0.7 4 33 1 0,% 123 6 0.4 294 -B& 1.3

10 2 31 8,4 60 59.2 147 14.0 21.6 2.4 12 10 97 36 0.47 0.4 0.9 A 280 O 0.4 190 11 0.7 10 79 1.6
10 3 14 45.3 60 58.2 147 16,5 30.1 2.4 17 5 60 36 O0.40 0.4 O0.9A 299 4 0.6 208 3 0.7 67 B4 1,7
10 9 & 7.6 60 57.3 147 19.3 2.0 2.4 19 % 61 33 0.72 0.3 O0.84A 15 4 0.5 205 5 0.6 i6 84 1.6
10 9 12 39.0 60 58,1 147 14,3 30.5 35 17 3 59 37 .39 0.5 O0.9A 296 Q0 0.7 26 3 0.9 206 BF 1.7
16 51 2.3 60 57.6 14T 14,1 19.1 1.9 16 9 107 138 0.38 0©.5 0.9 &4 9t 1 0.5 18l 3 0.9 343 87 1.7

19 3 48.0 61 0,1 147 13.2 23.3 2,3 15 % 5B 36 0.38 o0.4 0.84 293 2 0.4 203 10 0.5 34 BO 1.6

23 22 6.8 60 57.8 147 16.0 17.9 1.9 15 & 68 36 D0.33 0.4 1.1 4 25 [ 0.8 I15 3 0.5 277 &7 2.1

10 23 29 34.7 60 59.3 147 14.0 23,0 2.4 )7 7 52 3 D0.42 0.4 1.2 A 34 0 0,5 214 4 0.7 s 86 2.2
130 6.9 61 0.0 147 16,1 28.4 2.6 17 B 67 3 0.45 0.4 0.8 A 302 1 0.5 32 ! 0.8 204 83 [.6

5 9 59.4 60 28.8 145 5.0 18.3 }.6 9 & 198 9 0.40 1.4 0,6 A 314 25 2.6 261 39 1.2 79 34 0.8

6 48 23.0 61 3.0 147 2.1 16.2 2.1 18 7 62 39 0,55 0.4 1.0 A 97 1 O0.& 187 5 0.7 356 B85 1.8

12 17 44.0 61 0.8 147 l6.0 30.0 2.3 18 10 58 33 0.65 0.4 0.6 4 28 1 0.7 118 7 0.4 290 83 1.1

14 17 20.% 60 58.1 147 I5.% 20.6 2.6 19 8 39 36 0.42 0.5 1.3 4 13% 1 0.5 261 4 0.7 38 58 2.1

15 3] 42.6 &0 5).5 144 32.4 15.4 1.0 6 3 200 9 0.3} 1.2 1.0 A 183 21 2.0 291 39 2.5 72 4& .}

22 58 32.0 &0 S58.6 147 14,8 31,4 2.8 16 6 67 36 0,36 0.4 0,6 A 107 1 0,6 198 9 0.8 11 81 1[.1

i2 3 18 26.8 60 58.2 147 20,1 29.4 2.5 18 & 69 17 0.42 0.3 O 5A 11 4 O,5 41 4 0.6 176 B4 I.0
12 3 33 43,1 &0 58.6 47 15.2 32,4 1.0 1810 71 14 0.49 0.4 O.4 A 282 10 0.5 185 3% 0.7 26 S4& 0.9
12 1 4% 39.0 &0 25.8 144 54,6 20,0 1.7 15 6 114 20 O.52 0.6 0.9 A 27 16 0.9 125 26 0.8 269 59 1.9
12 523 3,1 60 27,4 145 33 26,8 OD.7A 6 3 251! 12 O.45 3.0 1.0DB J06 23 3.4 261 33 1.9 77 13 1.2
€ 8 48.% &0 16.6 144 417 0.9 1.2 B 5 232 3% 0.59 1.4 L.5% 206 16 2.5 106 31 1.2 2319 354 1.2

12 6 52 35.6 &0 58,7 1427 15,2 24,4 2.0 18 10 67 14 0.4% 0.4 0.6 A 30OL 1 0.4 31 & 0.7 197 86 1.2
12 7 31 26.6 61 0.8 147 15,8 28.! 1,8 1813 68 17 0.63 0.4 O.54 283 1 0.4 13 9 0,7 187 81 1.0
12 7 39 47.3 60 25.3 143 O.,6 25,3 1.1a 7 & 255 11 0.51 1.3 L.ON 188 15 2.4 288 33 2.7 17 53 1.2
12 7 53 4.7 60 25.5 145 1.7 27.7 O.6A & & 257 16 0.5} 1.9 1.2 B 312 23 3.7 09 29 2.9 W 52 1.4
11 46 10.7 60 59.8 147 35.8 28,1 2.4 1810 &7 16 0.4} 0.4 0.5 A 120 2 0.4 30 4 D.6 218 76 1.0

12 14 28 20.9 60 58.7 147 lé.1 23.6 2,7 1810 67 1& 0.71 O.4& O.T A 109 1 0.4 199 2 0.7 352 BB .4
12 16 46 16.8 60 58.2 157 21.3 25,5 1.6 1710 73 18 0.50 0.4 0.7 A 284 1 0.5 15 9 0.7 188 B! 1.2
19 50 1.0 60 59.6 147 (6.7 30,0 2.2 1912 59 16 O0.45 0.3 O.5A 291 0O 0.4 21 2 0,5 201 B8 0.9

13 0 %2 9.0 60 59.7 146 58.1 23,4 1.7 1T 1l 56 13 D48 0.3 0.6 A 13 0 0.6 283 & 0.4 103 B84 1.1
2 11 8.3 60 53,7 147 Is,4 29.3 2,2 2210 51 15 0.63 0.3 OD.6A 280 O 0.5 10 & 0.6 190 B4 1.0

13 2 25 27.1 60 57.8 142 16.0 17,0 2.5 26 11 46 13 O0.51 0.3 0.7 A 200 5 0.5 290 6 0.4 70 82 1.3
5 34 45.7 60 57.1 147 17.8 27.8 1.6 14 & 61 t4 0.5% O.5 O0.64 185 1 0.9 275 2 0.5 68 88 1.0

13 9 24 26.3 61 O.1 147 15.6 18.2 2.8 23 8 45 16 0.57 0.4 0.8 a4 199 & 0.6 289 7 0.5 79 62 1.5
10 49 4.5 60 58.0 )47 16.1 22.2 2.7 2310 46 14 0.52 0.3 G.64 203 5 0.6 29% 9 0.4 B4 BOD .1

13 11 50 1.2 60 59.3 147 13.9 20.6 t.,7 18 9 SB 4 O0.48 0.3 0.7 4 22 1 0.6 292 i0 0.5 118 80 1.3
13 18 37 46.8 61 0.0 147 18,4 28.0 1.9 18 8 59 (8 0.3 0.4 O 74 J95 3 0.8 105 6 0.5 312 83 1.4
13 21 59 46,1 60 59.0 147 1S.1 21,3 1.8 810 39 14 O0.42 0.4 D0.BA 292 O 0.5 202 3 0.8 22 85 l.6
14 0 0 38,6 60 58.5 147 144 20,3 1.8 19 9 53 13 0.40 0.4 1.0A 269 2 0.5 178 5 0.7 21 85 1.8
A1 37 35,3 60 59,9 147 15.2 27.1 1.7 18 9 58 15 O0.48° 0.4 0.6 4 281 O 0.4 11 ? 0.7 191 B3I 1.1
14 2 35 10.8 60 57.6 147 15.0 30,2 3.7 20 3 60 12 0.3 0.5 0.6A4 1S 7 0.6 24 13 0.9 233 75 1.2

1)



1983 VALDEZ ARBA EARTHOQUAKES

ORIGIN TIME LAT N LONG W DEPTH MAG NP NS GAP Dl RMS SEH SEZ Q AZl DIPL SEl AZ2 DIP? SE2 AZ) DIP3 SEI
1983 HR MN SEC DEG MIN DEG MIN KM DEG KM  SEC KM L+ DEGC DEG KM DEG DEC XN DEG DEC KM
SEP 14 3 7 59.3 60 58,9 147 148 22.6 1.7 16 9 108 14 0.5 0.4 0.6 4 E 9 0.8 277 0 0.5 139 77 1.2
14 3 40 6.4 61 0,2 147 16,3 30,3 2,1 1910 38 17 0,48 0.4 O0.54 JI2Z 3 0.4 20 26 0.7 208 645 1.0
14 12 43 5.5 60 37.4 147 19.% 20.1 L.,7 1811 61 16 0,66 0.4 O0.7A 19 3 0.8 234 9 0.4 @6 Bl 1.3
14 16 3 53.3 60 59.& 147 15,3 34.5 2.2 19 10 5% 15 0.56 0.3 0,3 A 275 17 0.5 170 40 0.6 23 A4S 0.7
14 17 39 25.7 60 5%.6 147 15.¢ 26.7 L.7 17 % 97 15 0.61 0.4 0.6 A 289 2 0.4 19 4 0.7 185 82 1.}
14 23 19 4.6 60 5%.5 147 15,8 30.0 2,0 1911 5% 15 0.5 0.3 O.54 15 4 0.6 284 S 0.4 143 B4 1.0
15 7 23 44.0 60 58.3 147 16.9 22.6 2.1 16 9 60 35 O.41 0.4 1.2 4 134 i 0.5 226 2 0.7 17 88 2.3
15 15 16 45.7 60 58.% 147 17.2 29.9 2.3} 17 8 59 34 D.4]1 0.4 0.8 A B} I 0.6 140 & 0.5 337 59 1.3
15 21 27 22.8 60 24.0 147 35.9 27.3 2.9 30 8 70 535 O0.47 0.4 0.8 A 2 1 0.8 272 8 0.5 99 B2 1.5
16 259 10,1 61 29.0 )46 J4.4 36,0 3.1 25 6 83 17 0,64 0.6 O0.5A 267 27 0.8 18 35 1.3} 149 A3 0.7
e 8 14 42.0 60 58.0 147 15.1 15,8 2,3 27 10 46 37 0.41 0,4 0.8 A 274 7 0.5 182 12 0.7 34 26 1.5
17 7 B 12.4 61 3,3 7 2.2 1.2 2.6 213 &1 39 0.67 0,3 0.7 A 291 O 0.4 201 1 0.6 21 B89 1.4
18 15 45 23.8 60 5SA.3 147 15.3 29.4 3.1 1? 7 59 36 0.42 0.4 0.9 4 1 0 0.8 277 2 0.6 91 88 1.7
19 11 51 46.6 61 0.1 147 15.8 2.1 2.1 2111 83 3 0.5 0.3 0.8 A 109 2 0.4 199 3 0.6 345 86 1.6
1213 8.5 61 0.6 147 19.1 18.5 2.0 1?7 8 59 M 0.42 0.4 0.94 197 I 0.7 208 3 0.5 489 B7 1.7
22 12 2 9.4 60 57.5 147 1B.] 13.6 2.3 17 11 61 56 0.55 0.3 0.6 A 199 9 0.6 291 13 0.4 75 7% .2
23 9 59 14,7 6§ 21.3 147 349 6.7 .2 26 M4 52 22 0,50 0.3 O0.6A 268 1 0.4 178 & 0.6 12 86 1.1
23 23 15 22.1 61 0.2 147 12,1 2 .4 19 1) 19 53 0.70 0.4 0.4 4 91 I 0.5 i85 32 0.7 350 57 0.9
24 1 &7 2.0 60 38.1 147 17.1 14.3 2.1 21 10 &6 55 0.%2 0.4 0.8 4 190 7 0,6 282 18 0.6 80 71 1l.6
24 21 45 42.5 60 57.7 147 17,4 12.1 1.9 21 11 52 36 0.42 0.3 0.6 A 194 & 0.6 285 10 0,5 73 18 1.2
25 12 39 29.4 60 58.0 147 15.5 134 2.1 19 % 52 37 0.32 0.3 0.7 4 191 3 0.6 81 5 (.5 70 84 1.2
26 7 16 25.3 60 58.0 147 14,4 27.7 2.2 18 & 59 37 0.50 0.4 0.8 4 197 2 0.8 107 & 0.6 305 B4 1.4
3o 6 38 56.8 61 D.1 )47 15.0 24,5 2.7 21 4 B4 16 0.95 0.6 i.0A& 297 9 (.6 206 12 i.t 631 25 1.9
30 & I8 44,0 60 58.0 147 15,6 23,7 L. 7A 14 6 116 13} 0.39 0.5 0.7 A 27 B 1.0 295 16 Q.5 143 72 ).4
30 20 54 15.9 61 0.9 147 6,9 12.6 2.2 18 7 62 14 0.29 0.4 O, 7 A [95 Il 0.8 289 20 0.5 78 &7 1.4
OCT 1 L6 45 42,0 &0 58,2 147 16,4 23.3 2,4 20 & 117 14 Q.46 0.4 0.8 A 1 3} 0.8 271 & 0.5 128 85 1.5
1 20 55 50.4 &0 56.2 147 16,8 11.8 2.0 22 10 1i09 12 0.42 0.4 0.6 A 227 L& 0.4 18I 16 0.7 46 69 1.)
2 7 0 2%.8 60 56.8 147 15.7 16,4 2.4 24 10 109 12 0.54 0.4 0.7 A& 280 13 0.5 1B6 I6 0.7 47 69 1.4
215 18 13.5 60 %8.0 147 5.4 14,9 2,1 21 4 115 11 0.4! 0.5 0.7 4 1 5 0.9 270 7 0.5 126 81 1.4
2 23 51 55.3 60 56.8 147 17.2 13.1 2,1 16 & 124 13 0,30 0.6 0.7 4 199 5 1.0 291 JB 0.6 94 71 1.4
3 011 38.8 60 57.5 147 8.1 I5.4 2.1 18 6 123 15 0.15 0.4 ©0.94A 190 S5 0.8 28) 7 0.5 &5 81 1.6
3 359 2,7 60 57.4 A7 20,0  22.5 2.6 19 4 124 16 0.37 0.5 1.0 A 181 1 0.9 272 & 0.5 84 82 1.9
5 16 39 25.8 60 44.3 [45 9.4 26,8 0.7A 3 3 222 23 0.15 A4 1.0 301 4 6.3 33 16 0.9 197 13 1.9
& 5 4 0.7 60 59.9 147 22.2 16,3 2,1 1915 11?7 0 0.79 0.3 0.54 192 5 0.6 283 9 0.3 73 B8O 1.0
619 2 5.5 60 59.9 147 16.8 17,4 2.1 2313 60 17 0.3 0,3 0.6A 12 2 0.5 282 4 0,4 129 86 1,2
7 232 1.1 60 32.6 145 21.7 18.8 1.6 19 5 114 $ 0.6] 0.4 0.5 4 7 6 0.8 98 9 0.6 284 19 1.0
7 615 42,6 61 37.3 146 55.5 26,9 2,3 221 78 32 0.66 0.4 0.6 A B89 4 0.4 180 13 0.6 342 76 1.1
9 332 13,5 60 57.5 147 18,3 17.3 2.5 29 9 &7 15 0.55 0.4 0.8 4 210 lO 08 302 11 0.5 79 75 1.6
10 9 28 26.9 60 SB.4 147 15.7 27.2 3.0 21 7 59 14 O.66 O.4 0.8 A 269 1 0.4 179 3 0.8 17 87 1.5
12 B 34 6.3 61 0.3 147 12,9 2.0 2.1 22 11 57 15 0.42 0,4 0.7 A& 192 & 0.7 283 10 0.4 B1 79 1.4
12 21 O 54.9 61 7.4 147 46.9% 2B.9 3.6 23 3 52 7 0.3 0.5 O0.64 123 10 0.5 218 26 0.8 14 62 1.1
3.7 MB FELT (III} AT ANCHORAGE AND CHUGIAK. FELT (1I) AT PALMER.
13 11 24 15.1 60 59.1 47 }6.6 28B.4 2.3 2515 % 15 0.65 0.3 0.5A 192 3 0.6 283 & 0.4 76 83 1.0
1B 12 25 49.1 61 29.8 146 45.3 43,0 3.6 22 2 66 45 0.60 0.6 2,2 288 2 0,8 198 & 1.1 45 86 4.2
4.2 MB FELT (11} AT ANCHORAGE AND VALDEZ.
19 0 7 39.7 61 1.1 147 1.9 11,2 2.0 15 11 112 4& 0.60 0.4 0.7 A 5 3 0.7 275 & 0.4 122 83 1.2
20 15 30 57.4 61 31.2 145 58.5 32,4 2,1 24 11 102 & 0.72 0.5 O.¢ A 148 22 0.5 B1 38 0.8 269 42 0.6
22 L1l 4701 61 0.0 147 19,0 21,5 x1 29 1 52 18 0.4] 0.% 0.8 A 181 2 0.9 212 9 0.6 79 81 1.6
23 09 33 29.3 b0 4B.5 144 40.2 300 1.7 1510 70 42 O0.46  D.9 1.5 8 351 7 0.8 87 27 0.6 250 62 3.2
25 3 8 23,5 6} 24.0 146 32.6 21.7 2.7 24 8 58 32 0.59 ‘0,1 0.8 I?9 I 0.6 269 10 0.5 83 80 1.5
27 18 35 51,7 BD 2%.1 M4é 57,2 Q7.4 1,34 11 4 188 19 0.52 1.4 1,38 9% M 0.9 202 33 1.7 328 42 1.2
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1983 VALDEZ AREA EARTHQUAKZS

ORIGIN TINME LAT N LONG W DEFTH MHAG NP NS GAF ol RM3 SEH SEZ Q AZl DIPl SE! AZ2Z DIFZ SE2 AZ3 DIP) SE)
1983 HR MN SEC DEG MIN DEG MIN ™ DEG K™ SEC KM ™ DEG DEG KM DEG DEG KM DEG DEG KM
OCT 27 19 18 59.4 60 56,9 147 16,8 16,0 2.6 3012 88 13 Q.78 0.3 0.6 A 18 6 0.6 275 B 0.4 358 B0 1,)
29 14 24 3.9 61 22.8 146 4}, 30.0 2,3 22 S5 54 3 O,78 0.4 0.9 A 1B% 2 0.7 279 11 0.5 89 79 1.&
NOV 3 13 5 39.1 61 0.1 147 14,31 30.5 2.8 19 9 53 15 0,51 0.4 O0.5A 295 2 0.5 26 1& 0.6 197 76 1.0
7 0 4 47,2 60 59.9 147 16.8 19.9 2.3 19 9 66 13 0.4 0.4 1.0 A 32 1 0,7 302 8 0.5 129 82 1.8
9 i5 39 8.1 60 38.8 147 15.] 15.1 2.1 2212 &7 36 0.43 0.3 O0.8A 86 2 0.6 277 & D& 0 BS 1.4
10 12 0 16.0 60 19.3 147 44,1 19.3 2.0 21 Y 92 43 0.4 0.5 0.9A 182 12 0.8 275 18 0.6 60 63 1.9
11 I3 42 5.8 60 24,5 147 43,2 20,6 2.1 3210 1?7 57 0,49 0.4 5,1 A 162 7 0.7 26} 12 0.5 &4 F& 2.1
13 2 6 0.5 60 56.8 147 19.1 16,3 2.6 311 &} 15 0.48 0.4 0.6 A 196 & O.7 286 9 0,4 82 80 1.2
11 230 6.4 60 57.7 147 l6.6 23.0 1.9 28 3 46 14 0,44 0.4 0.6 A 8 1 6.7 279 M 0.4 J02 76 1.l
18 15 31 52,6 61 22.7 146 51.9 16.0 2.3 26 ' 51 &0 0,50 0.4 0.9 4 9 2 0.7 219 ¥ 0.4 115 83 1.7
20 16 55 57,1 61 0.7 147 15.8 29.4 2.6 22 7 43 17 0.41 0.4 0.5 A 276 0 0.5 6 1 0.8 186 .8% 1.0
21 0 12 31,1 60 32.9 145 17.4 13.4 1.5 1510 112 5 .54 0.5 0.5A4 93 20 0.6 355 33 0.8 214 50 1.0
21 0 37 10.4 60 2B.0 145 2.5 17.8 0.9 7 3 187 8 0.8 2.0 0.9p I8! 0 3.8 261 25 1.2 52 62 1I.6
22 B 35 29.2 60 56.8 147 7.} 16.2 1.9 29 10 47 11 0.45 0.3 0.5 A 300 ! 0.4 207 21 0.8 &7 6B 1.2
22 13 4) 40.5 &I 23.7 147 43.6 28.3 2,7 290D 5B 39 0,54 0.4 O,5A 190 3 0,8 100 ¥ 0,5 30 B2 1.0
DEC 1 16 46 45.0 61 L.5 147 13,7 20,9 2,1 2310 97 17 0.47 0.4 0.8 4 1 I 0,7 271 1) 0.4 96 JT I.5
117 36 53.2 60 26.4 )47 44,3 21,0 2,1 2310 78 57 O0.4% O.4 0,94 280 4 0.3 189 10 0.8 3 7% 1.8
1 8 0 5.8 61 19.8 143 45,1 29,1 2.6 810 76 W 0.7 0.4 0.5A4 203 6 0.8 295 1} 0.3 94 T2 1.0
217 50 3.7 60 32,8 146 39.8 10.2 6,94 8 5 13 30 0.5 0.5 0.9A 124 17 0.6 29 18 0.8 %% 65 1.8
3 14 50 314 61 12.46 144 S4B 32,6 1,3 9 7 )06 23 0.%9 0.6 0.6 A 39 23 0.7 81 32 1.4 205 41 0.7
4 931 7.9 60 23,2 145 0.1 24.3 1. A 11 7 146 20 0,65 0,7 .24 29 7 1.3 121 15 0.8 275 73 2.}
4 16 12 30,1 60 57.8 147 15.8 17.2 2.7 M 16 46 J) Q.61 0.3 0O.6A !9 8 0,53 286 1! 0.4 &9 76 1.1
516 14 0.2 61 0.8 147 11.4 27.7 2.2 27 1% 56 15 0.58 0.3 Q.44 285 5 0.4 16 8 0.6 163 81 0.3
6 I5 30 14,5 60 24.5 144 56.3 22.2 0,9 11 5 188 20 O0.42 0.7 0.8 A 209 % 1.3 11& 26 0.7 M& 62 1.7
)1 8 30 39.6 60 58.5 )47 lé4 29,6 2.5 22 8 59 3 O0.46 0.4 0.6 A 265 1 0.4 175 I35 0.7 35% 7% 1.2
il 10 2 58.7 &1 1.0 1347 16.3 30.0 2.3 25 8 S8 18 0.45 0.4 Q.64 212 6 0.5 20 19 0.7 21% 70 1.1
11 17 51 56.7 61 21.5 I47 3.t M4.1 2.6 22 7 47 43 0D.66 0.4 0.6 A 28! 9 0.5 189 13 0.8 45 74 1.2
12 23 37 38.0 &1 1.6 )47 12.6 23.21 2.4 25 10 57 17 0.47 0,3 0.7A 14 0 0.6 286 7 0.4 104 83 1.3
J& 0 10 35.4 61 17.7 146 50.5 29.5 2.4 2311 &8 33 0.57 0.3 0.7 A 265 3 0.4 356 4 0.5 139 8% 1.)
17 11 20 19.9 &1 O.7 147 17.1 29.7 1.3 22 11 58 18 0.45 0.4 0.6 A 284 3 0.5 16 23 0.7 187 &7 1.2
18 Y 58 37.8 61 22.8 146 46,1 14,6 2,0 21 9 53 38 0.5 0.4 0.6 A 195 & 0.7 286 10 0.5 B4 19 1.1
19 0 50 25.2 61 20,5 147 9,2 21.4 2.0 21 9 55 3y 0,42 O.4 D0D.9 A IB8 1 0.7 278 3 0.5 80 B 1.7
2) 11 51 6.1 61 1.8 147 6.1 13.7 2.4 25 7 55 16 0,42 0.3 0.6 A 278 4 0.4 8 5 0.6 149 82 1,2
21 21 19 47.5 60 24,2 145 8.8 18.5 1.2a 7 & 197 IS (.35 1.0 0.8aAa 223 11 1,8 128 2B 0.7 332 60 1.6
22 1 12 3.6 60 3).6& 144 52.5 17.8 1.1l 7 1M} 13 0.46 0.6 0.8 4 4 25 0.8 107 27 0.6 238 52 |.7
22 17 4 51.6 60 59.6 147 19,3 22,1 2,0 210 359 18 0.57 0.4 0.6A 12 O 0.7 282 4 0.5 102 86 }.2
23 16 48 51,9 60 26,1 147 42.9 25.5 2.4 35 7 74 58 0.54 0.5 0.7 A 2 5 0.9 272 & 0.5 124 8! 1)
24 21 46 49.0 60 33.5 144 43,0 16,1 1.6 21 12 %8 27 (.70 0.4 0.5 A 5 14 0,6 106 24 0.4 252 62 1.1
28 10 44 56.8 60 33,5 144 435.0 II1.0 0.8 & 4 32 25 0.37 .1 2.68 11} 14 0.8 19 15 1.3 24§ 8% 5.3
29 18 14 5.5 60 24.% 145 10.4 16.3 0.5 9 6 195 13 0,35 0.8 0,74 224 1 1.5 133 27 0.7 316 631 1.4
30 5 3 51.9 60 57.9 147 15.1 29.6 2.3 24 6 59 13 0,5t 6,5 0.84 109 3 0.6 18 12 0.9 213 78 1.4
31 352 0.7 61 0.6 147 11,6 21.6 2.3 21 10 57 IS5 Q.42 0.5 O0.8A J4 & 0.8 282 11 0.5 132 77 1.6
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RELOCATED EARTHQUAKES OF 1983 COLUMBIA BAY SEQUENCE :
ORIGIN TIME LAT N LONG W DEFPTH HMAG NP NS GAP DL RMS SEH 582 qQ AZ1 DIPL SE)} AXZ DIP2 5E2 AZ3 DIP3I SE
™

1983 HR MN SEC DEG MIN DEG HIN K DEC T  SEC ™ DEG DEG XM DEG DEG XM DEGC DEC KM
JUL 12 15 10 3.7 61 2.1 i&k? 11,1 29.B 4.35 21 O 7% BO 0.09 0.5 o0.74 279 O 0.7 lax 8 1.0 54 79 1,3
16 537 0.1 61 2.6 147 13.5 3L,t L.&¢ 19 13 65 & 0,31 0.3 0.3 4 290 O 0,9 20 2 0.6 200 #83 0.5
16 7 10 37.9 &1 1.9 AT 7.6 246 1.7 2615 A6 11 0.32 0.3 Q.4A 201 2 O.6 291 9 0.4 99 B1 0.7
I6 11 &7 56.7 60 57.8 147 15.6 25.6 2.2 21 11 B6 19 0.30 0.3 O0.4 A 292 & 0.5 199 17 0.6 46 71 0.4
16 13 46 10.0 61 6.3 146 53.2 22,6 1.9 2016 35 {9 0.3% 0.3 6G.354 99 3 0.4 $ 13 0.5 202 77 0O.%
16 16 42 58,4 6] 2.4 147 7.4 26,2 1.7 2312 42 10 0.23 0.4 Q0.4 A 286 9 0,5 22 ¥ 0.7 18} 55 0.8
16 17 45 42.3 61 0.0 147 32.0 29.4 2.0 201 14 &% 17 O.26 0.3 O, 4 A MO T 0.5 189 7 0.6 55 B0 0.7
16 22 19 36.0 61 4.3 147 2,2 26,9 1.9 2015 35 15 O03F 0. 0.4 A 277 71 0.5 9 18 0.6 167 71 0.7
16 22 42 39.3 60 S8.5 147 13.2 24.1 2.0 21 15 45 15 0.40 0.3 0.4 A 187 5 0.6 278 B 0.4 &5 81 0.8
17 §3 12 29.9 60 0.3 147 5.2 30,4 2.5 2214 73 16 0,24 0.4 0.3 A 296 26 0.5 47 38 0.7 179 &)1 0.6
17 14 &8 2:.8 61 0.0 147 16.1 28.5 1.4 2315 B8} 16 0.32 0.3 0.4 A 282 121 D,4 188 16 0.6 &F 70 0,7
17 14 52 21.4 61 6.9 146 55.83 27.7 2.4 2212 3 21 0.26 O,& Q.4 A 264 A& 0.5 359 32 6.6 162 57 0.9
17 23 1 30.9 6] 4.3 147 2.3 26,1 I.7 2313 35 15 0.29 0.4 D.4 4 270 A 0.5 3 27 0.6 1865 &2 0.8
18 @ 9 46,7 61 0.1 147 14.9 30.D0 2,6 2217 71 16 0.22 0.3 0.3 A 283 23 0.5 175 3 0.6 41 A6 Q.7
18 1} 30 57,1 60 59,4 147 18.5 28.0 1.9 25 16 &5 37 0.36¢ 0.3 0.4 A 177 & 0.6 271 15 0.4 46 69 0.8
18 12 B 1Y1 60 59.9 147 15.9 29.9 .9 W0 14 &1 Ié 0.23 0.3 0.3 A 284 1% 0.4 )77 4D 0.6 I3 44 0.7
18 13 42 9.8 60 39.9 147 2.7 25.7 1.9 21 14 43 I4 0.28 0.3 0.4 4 782 11 0.4 189 12 0.6 5) T4 0.8
16 15 20 1.0 61 0.1 147 14.3 29,1 2.1 2011 && 15 0.3} O.4 O.6 A& 169 9 0.7 263 27 0.5 62 61 0.8
18 19 26 43.2 60 59.3 147 18.3 28.2 2.8 21 13 B85 2 0.31 6.3 ©O.4 A 98 16 Q0.6 293 18 0.5 69 &6 0.9
19 5 51 35.8 &! 3.2 146 57.6 24,4 2.1 19 1Y 37 22 0.3 O0,) O.4A 287 & 0.5 1F 10 0.6 175 19 0.9
19 5 58 9.4 &1 0.8 147 17,2 30,6 1.8 1912 9 19 0.30 0.4 0.3 A 291 8§ 0.4 25 28 0.7 186 61 0.5
19 8 47 25.5% 61 0.6 147 14.6 31.2 2.0 2012 82 17 0.32 0.4 0.3 A 6 21 0,7 262 32 0.4 123 350 0.6
W i 29498 61 1.6 147 8.4 26,3 2.3} 1910 79 16 0.24 0.3 O.54 205 7 Q.6 297 1) 0.5 @Y 75 0.9
WV 20 11 31,0 60 59,8 147 16.7 3.6 3.2 20 & &% 19 0.24 0.5 0.3 A 1 B® D.9 100 42 0.7 264 A7 0.5
21 10 25 18,3 61 0.8 147 10.9 4.2 2.1 1814 A6 I3 0.37 0.3 o0.54 21 O 0.6 291 9 4.4 111 Bl 0.9
20 15 43 31,6 61 2.2 147 B0 24,0 2,2 1911 43 17 ©6.35 0.3 0.54 276 7 0.4 7 7 0.6 |42 80 0.9
1 23 26 13,3 61 4.2 147 2.1 21.7 1.8 156 1} 61 20 0.54 0.4 O0.34 204 & 0.4 16 20 0.6 178 69 1.}
22 6 2 A3 61 5.7 146 59.1 28.0 2.9 2012 @1 19 0.1 0.3 0.4 A 22 8 0.6 291 10 0.4 130 ¥V 0.7
22 12 50 19.2 61 2.6 147 12.6 31.9 1.9 22 9 46 ts 0.33 0.4 0.3 A 20 & 0.7 113 24 0.6 277 &5 0.5
23 43 0,2 &1 1.9 147 10.3 3.0 1.9 2213 3% 13} 0.28 0.4 0.3 A 24 1D 0.8 288 29 0.4 131 39 O.%
24 14 47 45,8 61 A8 145 59.8  29.8 21.% 20 17 33 18 Q.45 0.3 0.0 A 280 1 o.4 11 38 0.6 189 52 0.7
SEP 7 19 21 5.0 60 58.7 )4 19.2 0.0 6.35 }3 0 Jj2 7’8 O.12 O.7 0,94 106 1 0.9 19 7 1.} B 83 1.6
12 3 18 26.5 60 58.4 147 21.1  33.9 1.5 2010 93 18 0.2 0.3 0.3 A 190 22 0.7 87 30 0.6 311 51 0.4
12 333 41.8 60 58.9 147 17.8 348 1.8 2012 9 16 0,31 0.4 0,34 )84 10 0.8 283 42 0.5 83 &6 0.6
12 & %2 15.2 60 58.6 147 17.9 28.5 2,0 2013 9% 1% 0.22 0.3 O0.4A 291 S5 0.5 24 35 0.6 19 55 0.7
12 7 31 26.2 &! 1.2 147 18.7 1.3 1.9 2015 79 18 0.2 0.4 0.3 A 280 22 0.4 179 2% OD.7 46 56 0.6
12 11 46 10.4 60 59.6 147 18.2 31.3 2.4 2012 8% 16 0.25 0.3 0.3 4 114 7 0.& 207 23 0.6 8 66 0.5
12 14 28 20.3 &0 58.6 147 16.4 30.5 2.7 2012 95 16 D.4B O.4 0.3 4 281 4 0.4 18% B 0.8 23 71 0.6
12 16 46 16.3 60 58.3 147 23.6 320.2 1,6 1913 B9 |19 0.20 0.4 O.4 KA 27% 2 0.5 183 30 0.7 4 60 0.6
12 19 30 0.6 &0 59.B 147 18.9 33,2 2.2 21 14 B? 16 0,28 0.3 0.3 4 8 12 0.6 273 22 0.4 125 65 0.5
13 211 7.8 60 58.6 147 18.2 34.) 2.2 2312 % 16 0.26 0.4 0.3 4 1Y 6 0.7 81 36 0.5 269 54 0.5
13 2 25 26.3 60 57.8 147 17.5  27.0 2.6 24 13 &} )3 Q.48 D.3 0.3 A 9 6 0.5 277 12 0.4 125 76 D.6
11 5 34 45,31 60 57.6 147 19.7 32.6 1.6 2011 101 14 0.3 0.5 O0,3A 174 3 1.0 265 21 0.5 76 €9 0.6
139 24 25.5 60 59.3 147 16.8 29,3 2.9 24 Il B4 16 0,21 0.4 0.3A 9% 5 0,5 1%t 21 0.7 356 68 0.6
13 10 49 3.8 B0 57.6 147 1B.6 28,0 2.8 231 W7 15 0.23 0.3 0.34 282 5 0.4 M4 17 0.6 176 72 0.6
13 1L 50 0.7 60 SB.9 47 [6.) Z6.4 1.8 2012 96 I3 0.30 0.3 O.4 A I}7 3 0.5 9 22 0.6 115 67 0.7
11 18 37 46.3 6! 0.4 147 20,6 31.9 1.9 18 8 80 22 0,19 O.&4 O.4A 273 ¥ 0.5 181 18 0.8 23 71 0.7
13 21 59 45.5 60 58.9 147 14,4 29.1 1.8 1912 93 16 0.22 Q.& 0.5 4 281 1 0.5 13 § 0.7 177 B& 0.9
& 0 0 38.2 60 56.6 147 15.9 26,3 1.9 2011 @83 I5 0.21 0.4 0.44 263 1 0.5 35 43 0.8 170 47 0.8
14 1 37 4.9 6L 0.1 147 17.5 31.2 1.7 2011 87 17 0,20 O.4 0.3 4 275 15 0.4 17% 23 0.7 I35 62 0.6
P42 35 1.5 60 37.8 1s7 1B.& 343 3.8 21 3 101 15 0,36 0.5 0.3 A 200 12 0.9 102 3& 0.6 107 353 0.6
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RELOCATED EARTHQUAKES OF 1983 COLUMRMIA RAY SEQUENCE
ORIGIN TIME LAT N LONG W DEPTH MAG NF NS CAP Dl BMS SEH  SEZ  AZ1 DIPI SEI AZZ DIP2 SE2 AZ) DIPI SE)
1983 HR HN SEC DEC MIN DEG MIN KM DEG L4 SEC XM L] DEGC DEG K4 DEG DEG KM DEG DEG KN
SEP 14 1 7 58.6 60 58.5 47 12.9 28.9 1.8 1912 115 I5 0,32 0.4 0.4 A 270 9 0.4 8 42 0.2 170 47 0,9
18 3 40 6.1 60 59.9 147 19.2 33,4 2.2 21 13 86 16 0.24 0.4 0.3 4 19 3 0.7 106 35 0.5 290 55 0.5
14 12 45 4.8 60 57.5 147 21.8 27.4 }.8 2013 99 17 0.32 OQ.&4 0.4 4 275 9 0.4 180 3 0.8 19 58 0.8
14 16 3 53.I o0 59,5 147 17,2 35,2 2.3 2112 %l Is 0,36 0.4 0.3 A I71 15 0.7 8] 32 (0,6 284 55 0.5
14 17 39 25.2 60 59.7 147 17,3 30,3 1,7 2012 B9 16 0,33 O0.& 0.3 A 279 18 0.4 180 25 0.7 41 58 0.6
14 23 19 4.3 60 59.8 147 17.6 341 2.0 2113 B9 i7 0.34 0,3 o0.Ya 178 21 0.7 28] 30 0.4 59 52 0.3
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1984 VALDEZ AREA FARTHQUAKES

DRICIN TIME LAT N LONG W DEPTH MAG NP NS GAP nl [ L] SEH 8EZ @ AZl DIF1 SE1 AZ2 DIPZ SE2 A23 DIP3 SE3
1984 HR MN SEC DEG MIN DEG MIN K4 DEG [, ] SEC ™ ™ DEGC DEG KM DEC DEG M DEGC DEG L]
JAN & 20 14 8.6 60 SO.B 143 10,2 25.0 1.6 19 8 45 34 0.51 0.3 0.54 33 & 0.6 I24 16 0.5 289 73 1.0
6 7 3357.3 60 35.3 145 7.4 17.2 0.0 8 & 97 8 0.40 0.9 O0.9A 5 22 0.8 [IZ 33 i.1 250 4! 2.2
6 11 2 21.9 60 26.7 345 2.8 17.9 1.7 17 & 162 13 0.5 0.6 0.8 A 101 16 0.6 7 16 1.1 2% 67 1.5
16 & 51 40.6 60 23,8 <145 0,1 22.5 [.5 19 7 137 19 0.70 0.6 0.6 A 112 24 0.8 22t 36 1.2 356 && 1.3
17 12 53 S7.8 60 29.9 146 44,7 21,3 O.7A 9 4 155 26 0,25 0.6 O0.9A 124 17 0.7 27 23 1.0 247 6L 1.9
17 22 27 27.5 60 24.2 144 55.0 19.4 0.8A It S 196 22 0.5) ). 0.8 A 214 19 2.1 117 20 0.7 34k 62 1.6
17 22 37 17.% 60 25.6 144 55.5 24,2 L. DA 1! 3 186 20 0.38 L3 1.04A 117 13 0.8 213 26 2.5 3 61 1.6
18 5 18 13.1 61 2.3 147 4.3 14,5 3.0 31 3 A8 )7 0,47 0.5 0,7 A 19 1 0.9 284 13 0.6 100 77 1.4
18 7 31 17.0 60 49.3 144 36.7 6.4 1,5 16 2 65 16 0.60 0.7 1.0 A Bl 13 1.1 15 22 0.8 3B 60 2.7
19 2 16 30.1 60 35.9 147 20,0 20.8 2,0 27 )0 71 36 6.5 0.5 1.0A 178 8 0.9 270 1s 0.4 39 74 2.0
22 2 41 30.B 60 59.2 147 16,2 17.1 2.0 2513 87 15 0.66 0.5 0.7 A 18& 3 0.9 275 18 0.5 85 12 .4
22 2 44 SI.A 60 25.8 14% 4.9 19.5 O0.8A 9 B 165 13 0.93 0.7 L.0A 200 2 1.2 109 25 0.9 294 &5 2.0
22 7 42 30.4 60 36.5 I4b 44,7 19.6 K.1 10 9 114 27 0.2 0.6 1.0A 145 15 0.6 Bl 28 0.7 265 50 1.7
22 12 20 48.3 60 43.3 145 54,1  24.8 1.9 2210 66 21 0.60 0.5 0.6 A 261 2 0.7 137 7 0.5 2 S5 1.0
22 20 9 25.% 60 26,9 t&5 1.8 19.9 2.2 2312 6k 14 0.51 0.4 O6A 18 9 0.5 I10 18 0.5 262 70 L.1
23 4 42 9.2 60 21.9 147 35.0 26.1 2.3 3210 72 SL 0.5 0.5 O0.9A 273 5 0.6 3 20 0.9 170 69 .7
25 21 19 55.5 61 26.3 146 51.2 19,1 2.9 22 9 ST 44 0,57 0.4 094 193 1 0.8 283 9 0.5 97 Bl I.6
26 1 22 30.5 60 30,2 145 8.4 6.4 1.4 12 9 168 5 0,52 0.5 O0,5A 10 I3 0.9 106 26 0.6 256 61 L.}
26 6 40 16.7 61 18.5 146 46.3 19.0 2.0 21 13 66 31 0.56 0.4 0.7 A 192 4 0.6 283 12 0.5 B84 77 1.3
27 16 16 38.6 60 59.5 146 59.1 18.1 2.0 1913 59 12 0.67 0.3 O.6 A 196 1 0.6 287 11 0.5 101 19 1.1
PER 7 9 28 37.2 60 S8.1 147 15.9 18,8 1,9 25 9 S1 36 0.37 0.4 0.8 A4 28% 11 0.4 195 12 0.7 59 74 .6
10 22 17 45.2 61 33.8 146 18.% 29.8 2.5 21 7 87 22 0.60 0.5 0.6 A 286 | 0.6 194 20 0.9 17 70 1,2
11 14 3 41.2 6D 23.9 (45 11,2 15.3 0.8 8 5 199 15 0,4k 2.0 L1 B 3 9 3.7 134 44 0.9 295 4k 2.3
16 229 30.) 60 34.9 145 6.4 il.9 1.7 2411 106 A 1,07 0.4 0.6 A 8 13 0.6 104 23 0.5 251 &) 1.2
17 11 22 6.8 61 .4 147 6.3 2.7 2.0 2013 9F 43 0.43 ©D.4 0.7 A 206 13 0.6 300 14 0.5 75 71 1.3
19 837 37.9 60 58.6 147 15.9 18.1 2.3 22 9 59 14 0.45 0.4 0.8 4 306 S 0.4 215 9 0.6 65 80 1.6
217 321 19.8 61 22.6 146 46.8 18,6 2.1 23 1) 55 38 0,50 0.3 O0.7A 19 5 0.6 28} )3 0.4 719 J6 1.3
29 729 3.1 60 S7.6 147 16,5 15,1 2.0 23 9 87 &S 0.38 0.5 1.1 A 183 Il 0.8 277 15 0.5 S8 7L 2.3
29 14 3 59.2 61 1.4 147150 21,0 2.3 23 8 81 4B O0.41 0.4 1.0A 192 6 0.7 284 J4 0.5 79 7% 2.0
HAR 2 13 20 20.1 61 30.5 146 24,2 22.0 2.9 28 5 79 42 0.60 0.4 O0.94A 304 2 0.6 3 & 0.8 187 86 1,7
419 16 3.5 61 20,3 146 40.6 23.5 2.2 19 9 62 30 0.65 0.4 O.6A 195 6 0.7 28 B 0.5 69 BO 1.2
11 218 29.0 60 15.5 144 54.8 34,2 1,34 9 6 202 35 0.90 1.0 0.9 A 219 10 0.9 184 28 1,9 27 60 I.6
11 6 3 4.2 60 36.4 145 8.7 13.4 1.6 {2 8 B2 9 O0.64 0.6 O0.7A 342 7 0.8 8! 38 0.6 243 31 1.6
12 7 M 2,9 60 26.4 14% 25.4 13,1 0.9 10 & 216 16 0.25 1.3 0.83 3% 17 2.9 14) 35 1.0 288 S5O 1.}
12 19 49 39,1 60 $9.2 147 13,8 29.7 2.4 2612 83 51 0.8 0.3 0.6A O O 0.6 270 S 0.4 90 85 1.0
14 11 53 47.9 60 23.1 )47 35,6 29.7 2.4 3412 70 53 0.5% O.4 0.64 261 2 0.3 351 27 0.6 167 63 1.2
16 3 10 18.8 60 55.2 147 14,0 20.7 2.5 2812 47 S& 0.43 0.4 1.04A 183 9 0.7 275 It 0.4 5SS 76 2.0
16 23 2 57.0 61 19.0 146 43.1 22,2 2.1 23 8 56 29 0.6f O.4 O.64 290 4 0.4 )99 7 0.7 439 82 1.2
17 18 S0 35.4 61 35.7 146 20,5 32.0 2.2 21 7 @87 25 O.64 0.6 O.6A 116 & 0.6 2il 34 0.9 17 35 I.3
20 0 22 14.7 60 30.0 145 30.0 14.1 OG.4A 8 4 246 17 0,22 1.6 1.0B &S 12 3.1 30 22 1.5 162 65 1.9
20 15 20 57.7 60 A6.6 144 38.8 27,7 1.7 2311 57 21 0.5 0.4 0,54 3 22 0.6 139 23 0.5 270 57 Q.2
27 22 30 $9.1 60 24.4 145 4.5 18.4 1.5 13 8 148 16 0.63 O.7 0.7 A 21 20 .3 125 33 0.7 265 S0 1.6
23 0 27 20.1 60 23.2 145 6.3 21,0 1,0A 9 & 244 17 0.43 1.1 1.0A 25 20 1.8 133 39 1.1 274 4k 2.4
29 & 8 34.4 61 18.3 145 49,9 26,9 2,0 24 9 SA 33 0.68 0.4 O0.74 283 5 0.5 192 S5 0.8 58 83 1.4
30 17 50 58.5 61 3.8 146 10.7 13.7 2.1 26 7 58 11 0.60 O.4 O0.5A 30 4 0.8 120 21 0.6 290 69 1.0
30 22 3 3&.1 60 56.3 147 18.6 12,1 2.1 30610 47 S6 0.43 0.4 0.6 A 285 11 0.5 1%2 14 0.8 52 Iz 1.2
APR 1 629 23.0 61 1.1 147 32.8 8.9 1.9 2816 86 46 0.77 0.4 054 173 5 0.7 264 14 0.4 64 75 1.0
110 5 39.3 60 35.2 147 3.2 28.0 2.1 26 14 130 53 0,57 0.4 0.7 A 182 F 0.8 277 5 0.4 86 85 1.4
4 992 26.2 60 41.6 144 59.6 28,3 1.1 13 & 79 21 0.36 0.8 O0.8A 15 5 0.8 Bl 42 0.8 25t 46 1.9
412 13 47.7 61 37.6 146 23.6 21,1 2.9 24 3 B85 5% 0.61 0.8 J,0A 1172 1 0,7 27 3 0.9 225 87 1.9
419 56 15.8 60 38.2 14k 49.9 17.1 0.8 10 & 104 24 0.53 1.1 [.&4B i64 1 0.9 8! 35 1.1 255 54 3.0
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1984 VALDEZ AREA EARTHQUAKES

ORIGIN TIME LAT N LOMG W DEPTH MAG NP N5 GAF DI RMS SER 582 Q@ AZl DIPl SE] AZ2? DIPZ S5E2 AZ) DIP3 SE}
1984 HRE MN SEC DBG MIN DEC MIN XM DEG K§ SEC KM KM DEC DEG XM DEG DEG KM DEC DEC KM
APR 9 5 30 J1.4 60 23.9 14 57,6 23.7 0.8 12 6 171 20 0.55 0.9 0.9 A 6 17 6.7 14 36 1.6 227 &9 1.8
10 19 15 44.1 5] S9.0 147 3.8 3.4 2.0 21 & 167 20 0.7 1,1 0.7 A 34T 19 2,2 86 35 0.7 229 &9 1.2
1S 715 20.1 60 16,1 144 5.9 28.7 1.2 13 6 146 34 0.53 1.2 O0.8A 27 & 2,3 121 20 O.8 276 68 1.6
14 2 11 13.3 60 22.8 145 2.8 7.3 0.6A 5 2 237 19 0.4 1.9 4.8 C 206 3 2,0 112 20 1. 302 70 9.6
19 0 46 5.5 61 8.9 147 15.7 11,1 2.6 28 7 41 31 0.70 0.3 0.6 A 18 7 0.6 279 I} 0.5 70 75 .1
19 118 17.6 61 9.3 1&7 14,9 9.0 2.5 27 7 71 31 0.75 0.4 0.7A 177 3 0.8 268 21 0.6 7% 69 1.4
19 14 35 23.4 60 56.4 147 25.2 12,0 2.1 2611 52 S0 D.43 O.4 0.7 A 189 3 0.8 280 19 0.5 90 71 1.3
20 7 40 36.1 60 S5.8 147 14.5 23,5 2.5 27 14 &9 42 0,51 0,3 0.8 4 98 7 0.5 289 10 D.A 73 18 1.5
21 12 1 18.9 60 59,8 147 13.6 18.8 2.5 27 6 85 15 0.57 0.5 O0.BA 20 1 0.9 290 }0o 0.6 116 B8O 1.5
22 1% 4 26.5 60 32,4 145 7.6 16.6 1.2A 7 3 145 5 0.3 1.4 Q0.8 B 212 23 2.8 [07 33 1.1 330 48 L.3
26 18 10 58.7 61 20.0 145 43.7 15.1 2.7 26 S 49 31 0.74 O.4 0.7 A 196 } O,8 286 & 0.6 92 66 1.3
28 2 5 28.6 61 0.9 147 16.2 16.4 1.9 2212 82 49 0.60 0.4 0.8 A 5 3 0.8 274 15 0.4 106 75 1.5
30 1B 0 43.3 6] AL1.6 146 47,2 21,1 2.0 1810 9 33 0,74 D.6 1.3 A 121 & D.8 212 7 1.2 2 B2 2.5
HAY 2 0 22 53.6 61 20.0 146 50.1 30.3 2.9 26 ? 48 35 0.57 0.4 0.5 A 120 5 0.6 29 7 0.7 245 61 1.0
423 2434 61 2,9 147 2.5 11,6 2.4 22 6 60 &0 0.37 0.4 0.9A ? 0 0.8 277 10 0.6 97 B0 1.7
6 352 21,5 6@ 36.1 146 17.4 4.8 2.B 26 9 %0 23 0.72 0,5 DA A 29 11 0.7 32 32 1,0 18% 56 0.8
7 6 26 39,2 61 20.7 &6 Ak.6 Z21.6 2.0 2111 64 32 0.59 0.5 O0.9A 21 5 0.9 290 2 0.7 133 71 1.7
8 ) 50 57.9 60 35.0 145 6.8 6.0 1,1 & 7 153 B 0,42 1.0 1.3 A 124 6 1.9 30 32 1.0 223 57 2.8
9 4 18 32.) 60 26.6 145 6.3 27.0 0.5 6 3 266 12 0.12 4.6 1.9C 170 10 4.0 264 I9 9.2 54 68 1.9
9 9 6 9.2 61 18,6 1hb 47.2 236 2.4 26 11 46 31 0,5 0.3 0.6 A 26 T 0.4 355 9 0.5 (37 19 1.2
10 8 55 29.8 60 S9.9 147 16.0 20.9 2.6 3L Il 45 16 0.58 0,3 0.6 A 9 0 0.6 279 9 0.4 99 8] 1.2
10 15 0 43.3 61 23.9 146 46.3 15.9 2.0 24 9 55 38 0.69 0,3 0.9A 290 6 0,5 199 7 0.5 60 81 1.8
12 14 19 3.3 60 19.8 147 43.7 238 2.0 33 9 B1 48 0.40 0.4 O.7A 170 5 0.8 260 13 0.5 SS9 76 1.1
16 1 35 44,0 61 14.8 146 55.3  B.1 21 2510 40 29 0.50 0.6 1.1 A 326 12 0,7 261 12 0.9 & 6O 2.0
19 22 30 47.5 60 36.4 147 31.4 30.0 2.2 26 8 &7 40 0,72 0.6 0.5A 2711 29 0.7 26 36 0.9 155 4@ 1.3
20 9 40 10.5 60 24,6 147 36.7 26,7 2,2 2211 102 0 O0.49 0.5 0.7 A 261 6 0.7 340 26 0.9 159 61 .4
27 S &) 4.0 60 29.8 145 1.6 11.6 D.88 6 & 150 46 0,70 1.3 2.5°8 121 8 1.1 30 9 2.2 252 8 4.8
28 8 30 52.7 60 32,8 A4 54,7 17.2 1.5 1210 142 16 0.59 ©0.7 0.9 A 124 13 0.6 26 31 0.8 3% 56 2.0
29 4 I4 6.6 6D A4.0 )47 0.8 22.4 2.6 131 12 (13 18 0.b61 0.3 0.% & 352 3 0.6 281 1) 0.4 9% 77 1.0
31 435 19.9 61 0.0 146 55,1 16.1 2,0 2616 3& 15 0.49 ©O.4 0.7 A 261 7 0.5 352 9 0.7 134 79 1.4
31 10 47 27.9 61 7.2 146 14.5 14,4 0.3 3 3 182 5 O,16 11.0 5.0D 27 & 0.9 294 2% 22.5 130 bS 2.3
JUN 1 1 4901 60 #3.7 146 60.0  21.% 2.3 2916 45 19 D.65 0.3 0.6 A 0 5 0.6 269 12 0.4 112 I7 1.1
119 23 58.9 61 9.1 146 31.3 11.8 1.1 9 7 148 Il 0.23 0.9 0.9 A 34 5 0.6 128 42 2.1 299 &8 1.3
12129 35.0 60D 29.4 145 7.2 17.9 2.2 2512 63 ! 0.7z 0.4 O0.6A 3 1 0.7 93 16 0.5 270 7% 1.2
122 5 2.7 60 27,3 145 2.4 15.6 1.9 22 9 106 13 0.78 0.5 0.7 A Bl 14 0.6 [72 22 0.9 320 64 .4
1 22 10 56.0 60 27.7 145 6.8 16.9 3.8 1910 105 10 0.88 ©0.&4 0.6 A 193 2 0,7 102 15 0,5 290 73 1.1
2 B 49 16,3 60 16.7 147 0.2 10.7 2.7 34 9 56 31 0.42 0.4 O.6A 1689 7 .7 261 16 0,5 56 712 1.1
222 35 24.5 60 23.0 144 51.0 5.8 2.5 2514 64 26 0.87 0.4 O.6A 1% 11 0.7 113 19 0.4 261 68 1.1
92210 17.8 61 30.9 147 24.1 18,4 2,1 2315 62 36 0.51 0.4 1.1 A 205 & 0.8 29 11 0.6 87 717 2.1
10 832 58,4 61 1.6 147 6.9 143 2,2 2715 6! 15 0.53 0.3 0.35A4 2 1 0.5 271 17 O.A 95 73 1.0
1313 5 1.0 61 57,3 147 46,2 29.0 2.4 27 7 106 27 0.69 0.6 O0.8A 261 0 0.9 51 0 1.1 0 90 1.5
13 16 17 2.6 &1 16,0 146 57.7 21.8 2.2 2312 41 37 0.60 0,3 0.8 A 303 8 0.5 212 9 0.6 74 78 1.5
15 719 12.0 61 39.3 146 52,8 2l1.4 2.} 24 6 B6 3! 0.59 0.5 Ll.0A 39 3 0.7 219 & 1.0 66 81 1.8
18 14 50 26.5 60 25,7 1&2 43.2 19.0 1,9 25 % 75 S9 O.4f 0.6 1.0A 156 & 0.8 261 21 0.5 52 64 2.0
19 14 26 2.5 61 24,0 146 51,8 38.4 2.1 23 8 53 &1 0.5 0.6 O0.5A 261 8 0.9 140 9 0.8 19 57 0.8
20 11 3 4.B 61 2.2 146 131.9 2.5 2.6 235 9§ kM 3 0D.52 0.4 0.7 A 210 & 0.7 2L Y 0.8 91 82 1.2
2321 7 48,8 6) 42,9 147 21.0 26.0 2.7 28 9 B3 13 Q.72 0.4 0.7 A 281 3 0.6 191 7 0.8 3% B2 1.3
27 18 59 Ji.B 60 &9,1 147 39.9 26.% 2.0 32 1} 57 33 0.3 0.6 O0.9A 272 2 0.6 18 15 1.0 9 75 1.6
29 728 33.0 61 23,4 147 29,1 18,6 2.0 2811 59 28 0.51 O.4 O0.7A 192 5 0.7 281 12 0.5 80 77 1.3
JUL 1 16 55 13,0 60 29.8 145 5.1 l4.6 L. 191} 133 @ 0.7 0.5 D.6A 12 & 0.9 104 16 0.5 268 73 1.1
3629 50,1 80 2300 147 3.0 18.6 2,2 29 B 81 5] D.46 0.5 0.7 A 286 @ 0.6 193 i% D.8 I8 6% 1.)
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1984 VALDEZ ARBA EARTHQUAKES
ORIGIN TIME LAT N LONG W  DEPTH NP NS CAF Dl RMS5 SEH S
1984 HR MN SEC DEG MIN DEG HMIN I DEG KM SEC KM
SEP I8 22 32 31.8 6] 3.0 J&6 3L.7 26.8 I} 9 74 33 0.56 0.3 0,84 1
19 19 51 5.6 61 18.3 146 26.4  24.1 35 10 47 21 0.65 0.4 O0.6A 276 5 0.4 8 19 0.7 172 70 1
20 & 17 25.7 60 15.0 145 5.5 13.9 40 6 82 34 0.61 0.4 0.6 A 276 1 0.6 186 10 0.8 12 80 1
5.5 MB 5.2 MS FELT (IV) AT GORDOVA, ANCHORACE AND SUTTOM; (LII) AT CHITINA, CHUGIAK,
PALMER, SEWARD AND VALDEZ; AND (II) AT EAGLE NIVER.

Z Q AZl DIP1 SE1l AZ2 DIP2 SE2 AZ) DIP} 5E3
DEC DEGC MW DEG DBG KM DEGC DEC XN
2938 0 0.5 208 & 0.6 26 82

Fo X1 E
e
b
DU\GE

20 4 28 4.8 6D 17.0 145 54,9 11,7 3.9 41 & 79 31 071 0.4 0.6 A 195 3 0.8 104 S5 0.6 316 B4 1.i
5.1 MB 4.7 HS FELT (I¥) AT CORDOVA AND (III) AT ANCHORAGE. CHITINA, PALMFR, SEWARD, AND
VALDEZ.
2} &4 1 2.8 61 13.6 145 22.0 25.9 1.6 4D B 53 2 0.67 0.4 O05A 31 0 0.7 301 2 0.6 121 &8 0.9
23 12 42 47.7 60 30,3 144 2.1 15,8 0.8 13 9 101 1) 0.44 0.8 0.7 A 08 24 0.6 350 237 0.9 223 .43 1.8
26 5 58 18.9 60 A&.1 )47 31.0 35,2 2.3 32 i} 58 28 0.46 0.5 0.4 & 97 10 0.5 195 43 0.9 357 45 0.8
24 8 24 52,7 60 40.2 145 2,7 24,3 0.7 B 5 135 10 0.43 1.0 1.1 aA 6 % 1.2 105 37 l.6 267 52 1.1
24 18 5B 13.0 60 22.2 145 1.9 6.7 0,6 7 3 206 19 D.48 1.6 2,9 C 121 I 1.3 211 B 2,9 24 B2 5.4
25 17 35 18,6 61 23.4 146 30.6 22,0 2.0 77 18 111 30 0.7t 0.4 0.6 A 273 8 0.5 5 10 0.7 145 77 1.1
26 & 40 7.5 60 32.0 145 19.2 13.4 1,3 16 & 1860 & 0.40 0.6 0.6 A 281 10 0.8 182 40 1.} 22 48 1.0
27 11 51 58.5 60 57.8 147 15.9 17.27 2.1 32 11 -1 13 0.49 0.4 O0.5A 1B4 131 0.8 275 12 0.4 80 78 1.0
30 10 10 27.6 61 19.5 146 39.0 21.3 2.0 2917 48 27 0,69 0.3 064 21 2 0.5 2% 9 0.3 123 BL 1.1
30 t0 51 2.1 61 t@.A 146 39,0 21,8 2,1 32 1% 47 27 0.69 0,2 0,5 A 4 3% 0.4 274 9 0.3 123 BO 1.0
oCT 1 21 39 12.4 60 S8.6 146 57.9 26.5 2.2 3t 13 55 I3 0.58 0.4 0,74 8 1 0.7 278 & 0.5 125 83 1.4
¥ 705 34.8 61 31.3 146 27.6 25.7 2.5 32 @ 7 2% 0.45 0.4 0.8 A 18 2 0.8 288 4 0.% 135 86 1.5
3 716 0.0 6! 32.5 146 21.7 35.7 2.1 25 9 83 24 0.59 0.4 0.4 A& 261 16 0.6 155 33 0.7 12 51 0.9
11 )0 8 48.9 61 33,1 )&a6 20.5% 26.6 2.1 37 9 B85 23 0D.60 0.4 0.9 A 292 6 0.5 201 6 0.8 67 B1 1.7
14 10 19 49.4 60 59.1 147 13,7 18,3 2.5 239 10 45 10 0.49 0,4 0.6 A 189 & 0.7 280 12 0. B) 77 1.1
15 0 51 53.0 &0 59.2 47 13.4 21,3 2.1 3517 45 9 0.50 0.4 D0.6A 190 S5 A.A A1 13 N & M ta 1.2
15 7 48 24.5 61 6.6 146 30.5 9.2 0.7 5 3 136 6 0,10 5.8 35C Bl 12 1l.& 14% 32 10.8 331 48 2.6
15 1B 40 51.8 60 5T.8B 146 44.7 1.3 2.4 36 B 39 15 0.63 0.4 0O.74A 4 I 0.7 274 & 0.5 108 8& 1.4
16 5 1 36.7 61 9,1 146 33.8 15.4 0.04 & 5 178 10 0.48 1.2 1.2 A 223 8 0.6 321 44 1.2 125 45 2.9
£7 5 20 4.4 &0 29.1 144 56,3 lé.4 1.0A M0 7 166 16 O0.64 1.2 1.0 A 109 1% 0.6 209 35 2.6 0 5@ IL.5
18 6 57 63.9 60 24.1 )44 54,3 20.5 1.7 2513 150 13 0.75 0.4 0.5 A 114 14 0.5 209 21 0.8 353 64 0.9
18 7 37 57.8 61 9.4 146 35.0 15.0 0,54 6 5 |81 11 0.3 2.2 1.78B 3 3 0.8 129 37 5.0 303 53 1.3
21 % 54 13,2 6@ 3.6 146 19.8 149 2.3 M n 37 8 0.6 0.2 0.4 A 305 & 0.4 214 7 D.4 75 Bl 0.
24 12 9 35.1 60 58.0 147 17,5 30.8 2.1 3521 46 14 0.55 0.3 0.3 4 286 6 0.3 190 44 0.5 22 45 0.
24 14 14 23,7 60 20.21 145 4.9 26,2 1.0 12 6 209 23 O0.45 1.1 1.0 4 121 2 1.0 30 3 2.4 214 6D 1.
25 2 15 10.8 60 S6.4 146 50.6 35,9 2.2 31 24 53 )5 0.81 0.3 0.24a 186 % 0.6 279 7 0.4 6% 71 0.
28 15 ¢ 42.3 6@ 32,0 147 22.% 23.2 2.5 2B 14 B85 34 0.61 0,4 O.7TA 19 1 0.8 288 1l 0.4 114 79 I,
30 23 0 55.2 60 44.8 147 24.5 6.8 2.0 M 14 55 23 0.71 0.3 0.6A 18) 9 0.6 276 19 G.4 69 6% 1,
NOV ) 4 52 21.3 60 32,5 146 32,8 20,9 2.1 3019 72 16 O0.71 0.3 o0.64A 355 1 0.6 265 & 0.5 94 34 |,
2 I 46 35.9 60 28.7 145 1.6 J6.4 2.6 3411 62 12 0.50 0.5 0.6 4 9 14 0,9 103 17 0.5 241 68 1.
A 9 27 4.3 60 23,1 147 52,6 23.8 .9 3% 10 91 57 0.55 0.4 0.7 A 349 3 0.7 261 & 0.5 100 81 |.
4 19 15 51.9 60 32.7 l4d &7.2 6.5 0.5 10 8 138 I3 0.34 0.7 1.04 3 & 1.3 123 23 0.8 287 &6 2.
11 5 45 42.9 61 20.5 147 19.4 25.8 3.3 1913 17 30 0.48 Dp.& 0.6 A 294 O 0.5 206 7 0.8 2& B} 1.
13 0 50 31.5 60 31.8 14k 45.5 27.5 0.6 7 6 107 16 0.38 1.2 0.7 4 355 11 1.2 261 35 2.2 124 &4 0,
13 8 58 50.3 60 27.35 14T &4.) 18.3 2.4 35 14 BC 55 G.54 0.4 0.7 A 349 8 0.7 261 1& D.& 109 74 1.
15 13 53 4.2 61 7.5 146 29.5 l5.4 0.64 & & 166 8 0.3% 1.2 0.74a 32 3 0.6 123 18 2.3 293 72 .
15 23 51 3.8 B0 37.3 lé& 40,0 0.2 1.la 8 7 106 31 D,i4 1,0 3.60¢ 33 7 L.5 125 12 0.6 273 76 5.
17 23 36 2W.B 61 27.8 147 59.5 27.1 2.2 26 14 65 25 0.49 0.4 0.7 A 25 O 0.8 115 2 0.5 295 88 1.
13 11 24 54.4 61 37.9 146 31.1 26.1 2.3 34 1% 81 37 071 0.4 0.9A 287 2 0.5 197 7 0.7 33 83 1.
18 18 21 34.3 &1 6.3 146 31,9 17.7 -0.1 ) 2 204 % 0,31 25,0 18,3 D 145 10 99.0 26} 27 1.9 40 52 13,
21 4 3 3A.7 60 26.9 147 47,3 19.4 2.0 25 & 101 5% 0.41° 0.7 1.0 &4 262 13} 0.8 169 13 1.3 & o
25 19 29 29.95 61 24.7 146 22.5 25.4 2.1 133 14 61 2 0,60 0.3 0.74 39 4 0.5 261 10 0.4 101 79 t.
25 21 27 3.2 6] 23.8 146 25.4 25.5 2.2 15 59 29 0.5 0.3 O0.5A 1B6 2 0.5 276 5 0.4 74 85 0.
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1984 VALDEZ AREA EARTHQUAKES

ORIGIN TIME LAT N LONG W DEPTH MAG NP NS GAP D1 RMS SEH SEZ Q A2 DIPl SE1 AZ2 DIP2 SE2 AZ3 DIP3 SEI

1984 HR MN SEC DEG MIN DEG MIN XM DEC KM SEC XM KM DEG DEC KM DEG DEG KM DEG DEC XM
NGV 26 10 32 54.0 60 28.5 144 46.1 12.4 1.3 17 9 113 Il 0.46 0.6 0.7 A 124 11 0.8 26 36 1.0 228 52 1.5
27 120 0.8 60 8.3 147 9.8 27.9 1.6 21 12 93 22 0.42 0.3 D0D.9A 105 1 0.5 195 7 0.6 7 83 1.6
DEC 4 14 56 36.0 61 10.1 146 33.6 18.0 0.94 8 7 156 12 0,50 1.0 1.DA 261 3 0.6 I36 38 2.2 35 40 1.1
S 3 @8 22.6 61 27.9 146 33.8 22,4 2.0 2922 69 34 0,59 0.3 0,74 I 2 0.5 280 11 0.4 113 79 1.3

7 15 3% 24.6 60 41.1 145 16.5 0.0 0.2 & 3 189 17 0.85 1.5 25.00 20 0 1.4 290 0 2.9 D 90 99.0

10 833 B.7 60 26.3 145 9.9 18.1 3.5 17 8 165 11 0.81 0.9 0.7 A 266 3 0.8 174 & 1.7 1& 81 1.3

(1 § 28 5.3 61 20.% 147 7.3 22.8 2.0 2816 A5 3 O0.43 0.4 0.9A 27 2 0.8 297 9 0.5 129 8 1.6

17 6 46 31.2 60 35,3 147 22.% 28,3 2.6 3 17 60 36 0.7t 0.3 ©O.4 A 2768 1 O.4 8 3 0,5 170 B7 0.8

17 13 53 313.3 60 27.8 145 9.7 18,5 2.0 3015 100 8 0.B2 0.4 O.4 A 81 5 0.5 34 I3 0.8 179 S6 0.8

A7 15 37 31,4 61 11,7 146 33.6 6.2 0.2A 3 3 226 14 O.11 3.9 10.7D 16 10 i.1 283 17 1.8 135 70 21.3

20 0 43 35.1 61 S5.4 147 23.9 40.2 2.3 2512 158 Il 0.6% ©.7 1.0A B85 5 0.6 176 16 1.2 1338 73 2.0

30 21 22 $3.6 &' 9.6 146 16,7 16,1 O.4& S 4 15& 4 0.16 2.2 0.9B 37 i1 0.8 0! 11 4.2 167 74 1.6
2023 256 7.3 61 9.3 146 16.0 18.2 0.4 4 5 1A} & 0.20 2.0 1,53 35 5 0.8 302 34 4.4 132 56 1.8

72 10 27 41.2 61 3,2 146 31.2 13.8 2.8 3514 35 2 0.71 0.3 0,54 I8 4 0.5 271 12 0.4 I3 ¥ 1.0

23 4 40 15.5 61 36.1 146 31.2 27,2 2.0 3018 I8 34 0.70 0.5 0.9 A 289 2 0.6 199 7 0.9 35 B} 1.8

26 328 47.9 60 27.3 )45 I[3.7 4.5 D.JA 3 3 66 9 0.34 2.2 2.8C 46 13 3.6 14k 32 2.5 297 55 6.0

208 5 3 7.0 61 8.5 146 26.2 15.5 0.6 12 6 88 6 0.8 0.7 0.6 A 225 1 0.6 134 33 1.4 320 57 0.9

29 & 32 57.0 61 20.4 46 S58.% 21.5 2.2 32 14 &6 33 0.4 G 0.9 4 209 2 0.6 300 7 0.5 103 83 1,7

10 18 29 9.8 60 26.5 145 18.0 9.9 0.8 8 4 229 12 0.45 2,5 1,28 261 & 1.1 347 19 4.8 15 70 [.7

bt



