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INTRODUCT ION

The U.S. Geological Survey (USGS) began a regional program of telemetered
seismic recording in south-central Alaska in 1971. The principal objectives
of this program have been to use data recorded by this network to precisely
locate earthquakes in the active seismic zones of southern Alaska, delineate
seismically active faults, assess seismic risk, document potential premonitory
earthquake phenomena, investigate current tectonic deformation, and study the
structure and physical properties of the crust and upper mantle. A task
fundamental to all of these goals is the routine cataloging of earthquake
parameters for earthquakes located within and adjacent to the seismograph
network.

The initial network of 10 stations, seven around Cook Inlet and three
near Valdez, was installed in 1971. In subsequent summers additions or
moaifications to the network were made. By the fall of 1973, 26 stations
extended from western Cook Inlet to eastern Prince William Sound, and four
stations were located to the east between Cordova and Yakutat. A year later
20 additional stations were installed. Thirteen of these were placed along
the eastern Gulf of Alaska with support frow the National Oceanic and
Atmospheric Administration (NOAA) under the Outer Continental Shelf
Environmental Prograt to investigate the seismicity of the outer continenta)
shelf, a region of interest for 0il exploration. During the subsequent years
the region covered by the network has remained relatively fixad while effort
has been made to improve the instrumentation and installation of the stations
in order to make them more reliable.

The locations of the stations of the USGS seismograph network are plotted
in Figure 1 and listed in Table 1 along with the additional stations from
which readings were obtained. FEach USGS station has a single, vertical-
component seismometer. The stations GLB, PNL, RDT, SKN, and VLZ also have
nortn-south- and east-west-oriented horizontal seismometers.

This earthquake catalog presents origin times, focal coordinates, and
magnitudes for 356 shocks occurring in the second quarter of 1978, Readings
from a total of 71 stations were used to locate the shocks, including 12
stations operated by the NOAA Alaska Tsunami Warning Center (formerly Palmer
Observatory), 14 stations operated by the Geophysical Institute of the
University of Alaska (U. of A.), one station operated by the National
Earthquake Information Service of the U.S. Geological Survey, and two stations
operated in southwest Yukon Territory by the Department of Energy, Mines and
Resources, Canada.

Earthquakes in south-central Alaska as small as magnitude 3.0 have been
routinely located by the Nationa) Earthquake Information Service of the USGS
and its predecessor since the great Alaska earthquake of 1964 and are
published in the reports “Preliminary Determination of Epicenters” (PDE). In
contrast, the shocks includ=d in this catalog are as small as magnitude 0.5
and most are smaller than magnitude 3.0. Data for the larger historic
earthquakes that occurred in south-central Alaska through 1975 have been
tabulated by Meyers (1976).
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Table 1. Station Data
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This table Tists geographic coordinates and other pertinent information for
stations used in the preparation of this catalog. P-MOD is the number of the
P-wave velocity model assigned to the station (see text), where the numbers 1, 2

and 3 correspond to the western, central and eastern models. 0 3s the thickness
of the low-velocity surficial sedimentary layer in kilometers assigned in the
calculation of traveltime delays to a given station. DLY1-3 are the station P-
phase trgve1t1me delays in seconds. TDLY is the telephone 1ine delay in seconds.
The magnification (MAG) of the vertical seismograph component is given at 1 Hz.
The institutions (INST) operating the stations other than the USGS Office of
Earthquake Studies are the NOAA Alaska Tsunami Warning Center, the Geophysical
Institute of the University of Alaska (UOFA), the National Earthquake Information
Service (NEIS), and the Department of Energy, Mines and Resources, Canada {EMRC).



INSTRUMENTATION

The instrumentation in the USGS seismograph network is illustrated in the
block diagram in Figure 2. Data from each seismometer are telemetered to the
NOAA Alaska Tsunami Warning Center in Palmer. The standard equipment at each
field station includes a vertical seismometer with a natural frequency of
1.0 Hz (Mark Products, Model L-4), a package consisting of an ampiifier and a
voltage-controlled oscillator (VCO model NCER 202, or A1V(CO, see Rogers and
others, 1980), and "air-cell" storage batteries (McGraw-Edison, Model
ST-2-1000). The AIVCO crystal-referenced units have an automatic gain-ranging
capability and provide daily information on the gain setting, geophone
response, battery voltage, station identification, and temperature. Data are
telemetered via a combination of leased telephone circuits (some of which are
relayed by satellite and have a -0.27 sec delay) and VHF (162-174 MHz) radio
links. The radio equipment consists of low-power transmitters (100 mW) and
receivers adapted from HT-200 Motorola handie-talkie transceivers. Yagi
antennae with 9 db directiona) gain (Scala, Model CAS-150) are used, At some
sites where AC power is available, base-station radio receivers (G.E. Mode!l
R46AP66B) with greater sensitivity and reliability are used. The central
recording facility incorporates a bank of discriminators (NCER J10) or Develco
Model 6203), four 16 mm-film multi-channel oscillographs (Teledyne Geotech
Develocorder, Model 4000D), a l4-channel analog tape recorder (Be)) and Howell
Model VR37008), and a time-code generator (Datum, Model 9100).

The principle of operation is as follows: The seismometer translates
movement of the ground into an electrical voltage that is fed into the
amplifier/VCO unit where the amplified voltage causes the frequency of an
audio-band oscillator to fluctuate about its center frequency. The
frequency-modulated (FM) tone from the amplifier/VCO unit is carried directly
by voice-grade telephone circuit to the recording site or alternately is fed
through a VHF radio link onto a telephone circuit. At the recording site the
FM seismic signal is demodulated by a discriminator. The demodulated signal,
which is simply an amplified form of the initial signal from the seismometer,
is recorded photographically on a multichannel oscillograph, together with
time marks from a crystal-controlled chronometer. Twenty-four hours of data
for 18 stations can be recorded on a single 43-m-long roll of 16-mm film.

Signals from more than one seismograph can be transmitted on a single
telephone circuit by employing VCO units with different center frequencies.
In the standard configuration there is a 340 Hz separation between center
frequencies and a fixed bandwidth of 250 Hz. Up to eight seismic channels
with center frequencies ranging from 680 to 3060 Hz may be placed on a single
voice-grade telephone circuit.

Figure 3 1llustrates the response characteristics of the entire seismic
system from seismometer to film viewer. The response level at each station is
adjusted in steps of 6 decioels so that the ambient seismic noise produces a
small deflection of the trace on the film, As a result, the actual response
for an indiviaual station may differ from that of the typical station by a
factor of 2, 4, 8, etc. The magnification of the typical station i1s about
6x104 at 1 Hz and 106 at 10 Hz. The gain of a station that has an ATVCO
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Figure 3. System response curves for typical USGS Alaska seismographs
that incorporate the A1VCO unit {solid curve) and the older
VCO model NCER 202 unit (dotted curve).



unit is automatically reduced by a factor of 10 when the fluctuations of the
FM signal exceed a preset threshold.

The installation of a typical radio-linked station is shown in Figure 4.
Degradation or interruption of data fransmission due to inclement weather
conditions is a major problem during the winter months. Some indication of
the operational reliability of the USGS stations can be inferred from the plot
of station use in Figure 5.

DATA PROCESSING

The 16-mm films (four per day) are mailed weekly from Palmer to Menlo
Park where the seismic data are processed by the following multi-step routine:

). Scanning. The scan film, which has 18 stations distributed
throughout the network, is scanned to identify and note times of all seismic
events whether of local, regional, or teleseismic origin.

2. Timing. For the "well-recorded" loca) earthquakes identified in the
scanning process, the following data are read from each station: P- and S-
wave arrival times, direction of first motion, duration of signal in excess of
a3 given threshold amplitude, and period and amplitude of maximum recorded
signal. The criterion for choosing earthquakes to be timed is the duration of
the signal, which is related to the magnitude. The network is divided into
three regions--western, central, and eastern--bounded approximately by
longitudes 156° and 150° W, 150° and 145° W, and 145° and 138° W,
respectively. In the western and central regions, only events with signal
durations longer than 80 s and 20 s, respectively, are timed. In the eastern
region, all earthquakes which are recorded by at least three stations and for
which at least four clear arrivals can be read are timed. This criterion was
established to select from the large number of earthquakes recorded by the
network those shocks that are of greatest interest to current research
objectives.

For this catalog, timing the seismic phases and measuring the waveform
amplitude was accomplished by utilizing a newly-developed system consisting of
a computer-based sonic digitizing table with interactive data processing
capabilities (Pelton and others, 1982). The system has four main components
including (1) an optical film transport unit that can display portions of up
to four 16-mm Develocorder films concurrently, (2) a sonic digitizing unit
activated by a hand-controlled cursor, (3) a microcomputer that controls the
data organization and processing tasks, reduces the digitized data, computes a
preliminary hypocenter location and magnitude, and provides an interface with
a larger computer for final processing, and (4) a video display for easy
monitoring of the current processing sequence, and a printer for permanent
recording of each data analysis session. The system is designed to process
one earthquake at a time and allow selective remeasurement of any digitized
datum. This method is a significant improvement over the standard multi-step
processing routine (for example, Lahr and others, 1974) where only one film 3t
a time is viewed and digitized on a non-interactive basis and nearly all
subsequent processing is done in a batch mode.
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This

Figure 5¢t.

the frequency with which readings from each of the non-USGS

stations were used.
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Final computer processing is done utilizing the computing facilities at
the Stanford Linear Accelerator Center and the computer program HYPOELLIPSE
(Lahr, 1980). For shocks with a poor distribution of reporting stations,
readings from additional stations outside the USGS network are sought and
added.

The earthquake locations are based on P and S arrivals. S arrivals are
important for determining epicenters of shocks outside the network and depths
of events in the Benioff zone beneath the network in Cook Inlet.
Unfortunately for some large events, S cannot be read at any station because
the traces on the film overlap each other or are too faint to follow,

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 HYPO7) (Lee
and Lahr, 1972), which has been used in the preparation of catalogs of centra)
California earthquakes since January 1969. An important feature available in
HYPOELLIPSE is the calculation of confidence el)ipsoids for each hypocenter.
The ellipsoids provide valuable insight into the effect of network geometry on
possible hypocentral errors.

VELOCITY MODELS

Our experience with locating earthquakes in southern Alaska suggests that
significant lateral variations are present in the velocity structure across
the network. Such variations might be expected from the complicated geology
and tectonics of the region (e.g., Plafker, 1967). Very little information in
the form of direct measurement is available for the velocity structure in
southern Alaska. In previous catalogs, only two P-wave velocity models
consisting of horizontal layers of constant velocity were used to locate the
earthquakes (e.g., Stephens, and others, 1979). These velocity models were
derived by minimizing the traveltime residuals for selected sets of
earthquakes in the Cook Inlet region (Model A of Matumoto and Page, 1969) and
near Valdez. The models proved adequate for locating earthguakes as far east
as Kayak Island, but earthquakes Tocated farther to the east often had large
traveltime residuals at nearby stations. An improved velocity mode) for the
region east of Kayak Island was developed by minimizing the traveltime
residuals for a selected set of aftershocks from the 1979 St. Eiias earthquake
that occurred north of Icy Bay (Stephens, and others, 1980b). A significant
difference between this model and the earlier ones is that the new mode)
consists of a single layer of linearly increasing velocity over a half-space
of constant velocity, whereas the earlier models consist of several horizontal
layers of constant velocity.

In-the preparation of this catalog, the method of assigning velocity
models to calculate theoretical traveltimes to various stations is different
from that used in some earlier catalogs. Previously, the velocity model used
was determined by the region in which the earthquake occurred and would then
be the same for all stations for that event. [n the revised procedure, each
station always uses the same velocity model, and the model used is determined
by the region in which the station is located. Thus, a station in the eastern
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region will use the eastern velocity model to calculate traveltimes from
events that occur in the western, central and eastern parts of the network.

West of )ong{tude 148° 45' W the velocity model used is as follows:

Layer Depth (km) P velocity (km/s)
1 0-D 2.75
2 D -4 5.3
3 4 - 10 5.6
4 10 - 15 6.2
5 15 - 20 6.9
6 20 - 25 7.4
7 25 - 33 7.7
8 33 - 47 7.9
9 47 - 65 8.1

10 below 65 8.3

The thickness, D, of the first layer is allowed to vary between stations to
account for the presence of thick sections of Tow-velocity sediments beneath
the stations NKA and NNL, which are located in the Cook Inlet basin., For
these stations 0 is 4 km. For all other stations D is 0.01 km. It is
recognized that a model comprised of uniform horizontal layers may be a poor
representation of the actual velocity structure, particularly in the vicinity
of a subduction zone (Mitronovas and Isacks, 1971; Jacob, 1972), altthough such
a model does have the advantage of simplifying the computation of
traveltimes. In order to determine any bias that might result from this
approximation, a set of events in the Benioff zone below Cook Inlet was
relocated using a ray-tracing program of E. R. Engdahl that incorporates a
more realistic, three-dimensional velocity model (Lahr, 1975). Hypocenter
shifts, apparently due to the oversimplified flat-layer model, ranged from
near zero at a depth of 60 km to as great as 25 km at the 160 km depth. The
offsets were oriented in such a way that the dip of the 8enioff zone would
appear to be too great for locations based on a flat-layered model.

For earthquakes that occur between longitudes 148° 45' W and 144° 30' W,
the velocity model used to locate the events is:

Layer Depth (km) P velocity (km/s)
1 0.0 2.75
0.01 6.4
3 below 39 8.0

East of longitude 144° 30' W the P-wave velocity of the first layer
increases linearly from 5.0 km/s at the surface to 7.8 km/s at 32 km depth,
while the half-space has a velocity of 8.2 km/s.

P-phase traveltime delays are applied to stations in the network that

have consistent and large residuals for the locations of large groups of
earthquakes. Each station has three delays (DLY1, DLY2, and DLY3 of Table 1)
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assigned to it that correspond to the western, central, and eastern regions
covered by the network. The particular defay that is used to locate an
earthquake is determined by the region in which the earthquake occurs. Ffor
example, a station near Icy Bay that is used to locate an earthguake beneath
Cook Inlet (western region) will be assigned a delay DLYI, but the same
station will use DLY3 to locate an earthquake that occurs beneath Icy Bay
(eastern region). Additiona)l delays are apptied at several stations to
correct for a satellite link in the relay of the signal. S-phase delays are
determined by multiplying the P-delay by 1.78, the P to S velocity ratio.

The initial) trial depths for earthquakes which occur in the western,
central, and eastern parts of the network are 75, 30, and 15 km, respectively,
and reflect a progressive decrease in the range of depths of earthquakes from
west to east.

MAGNITUDE

Magnitudes are determined from either the signal duration or the maximum
trace amplitude. Eaton and others (1970) approximate the Richter local
magnitude, which depends on maximum trace amplitudes recorded on standard
horizontal Wood-Anderson torsion seismographs, by an amplitude magnitude based
on maximum trace amplitudes recorded on high-gain, high-
frequency vertical seismographs such as those operated in the Alaskan
network. The amplitude magnitude XMAG used in this catalog is based on the
work of Eaton and his cu-workers and is given by the expression (Lee and Lahr,
1972)

XMAG = Tog . A - By + Bplogy D2 (1)

where A 1s the equivalent maximum trace amplitude in millimeters on a standard
Wood-Anderson seismograph, D is the hypocentral distance in kilometers, and

By and By are constants. Differences in the frequency response of the two
seismograph systems are accounted for in A. It is assumed, however, that
there is no systematic difference between the maximum hor1zonta1 ground motion
and the maximum vertical motion. The terms -B; + B log]

approximate Richter's -log,. A, function (Richter, 1958 8 342), which
expreasses the trace amp]itage for an earthquake of magnitude zero as a
function of epicentral distance.

For small, shallow earthquakes in central California, Lee and others
(1972) express the duration magnitude FMAG at a given station by the relation

FMAG = -0.87 + 2.00 logyy T + 0.0035 DEL (2)
where T-is the signal duration in seconds from the P-wave onset to the point
where the peak-to-peak trace amplitude on the Geotech Model 6585 film viewer
falls below 1 c¢cm and DEL is the epicentral distance in kilometers.

Comparison of XMAG and FMAG 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 linear decrease of FMAG relative to XMAG with
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increasing focal depth. To remove this discrepancy, a linear dependence on
depth is added to the expression for FMAG as follows:

FMAG = -1.15 + 2.00 logyp T + 0.007 Z + 0.0035 DEL (3)
where 72 is the focal depth in kilometers.

The magnitude preferentially assigned to each earthquake in this catalog
is the FMAG estimate, The XMAG value is used only where no FMAG can be

determined.
ANALYSIS OF QUALITY

Two types of errors enter into the determination of hypocenters:
systematic errors limiting the accuracy of hypocenters and random errors
limiting the precision. Systematic errors arise from an incorrect velocity
model, misidentification of phases, or systematic timing errors and can be
evaluated through controlled experiments such as locating the coordinates of a
known explosion. Random errors result from random timing errors and are
estimated for each earthquake through the use of standard statistica)
techniques.

For each earthquake, HYPOELLIPSE calculates the lengths and orientations
of the principal axes of the joint confidence ellipsoid. The one-standard-
deviation confidence ellipsoid describes the region of space within which one
is 68 percent confident that the hypocenter lies, assuming that the only
source of error is random reading error. The ellipsoid s a function of the
station geometry for each individua) event, the velocity model assumed and the
standard deviation of the random reading error. The standard deviation
determined from repeated readings of the same phases by four seismologists is
as small as 0.01 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
individual solution is not used to calculate the confidence ellipsoid because
it contains information not only about random reading errors but also about
the incompatibility of the velocity mode) to the data. Thus, the confidence
ellipsoid is a measure of the precision of the hypocentral solution. 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 is tabulated.

To fully evaluate the quality of a hypocenter one must consider both the
confidence ellipsoid and the root mean square (RMS) residual for the
sojution. The RMS residual reflects both systematic and random errors, but
the random errors are typically much smaller. Hence the RMS residual is
primarily a measure of the incompatibility of the velocity model,
misinterpretation of phases, and systematic timing errors. Interpretation of
the RMS residual may depend upon the location of the earthquake. 1In areas
where the velocity model is incompatible with the real earth, RMS residuals
could be large and reflect the incompatibility; alternatively, the RMS
residuals could be small and not reflect the error in a bad hypocenter. Where
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Figure 6.

Map of earthquake epicenters for the period April - June, 1978.
Earthquakes are plotted with a symbol that represents the quality
of the location (see Appendix), with A and B representing hetter

quality. Quaternary volcanoes (after King, 1959) are indicated
by stars.
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A1l of the seismic activity in the southern part of the network east of
longitude 146° W occurs at depths less than about 35 km. The number of larger
magnitude earthquakes which occur 1n the east is considerably smaller than
that in the western part of the network (Figure 7). Most of the seismic
activity in the eastern part of the network appears to be concentrated beneath
Icy Bay and near Waxell Ridge northeast of Kayak Island.

One notable feature in the seismicity during this quarter is a prominent
cluster of events centered near 61° 20' N, 14Y° 15' W, immediately south of
the junction between the Totshunda and Duke River faults. A second, less
prominent cluster is located about 60 km northeast of the first near the
Denali fault. Poor station distribution and uncertainty in the velocity
structure contribute to poor locations for these events and preclude making a
clear assoclation of the seismicity with particular faults; the apparent
SSW-NNE trend of the main cluster also may be a result of mistocation errors.
Although earthquakes continually occur in these areas, the interesting aspect
of the clusters is that they occurred during relatively short periods of time
in April (Figure 10). Only cne of the located earthquakes in each group did
not occur during April. Both of these later events, which were among the
largest magnitude events in each cluster, did not occur until June. Within
the swarm-1ike character of the main cluster are what appear to be several
minor mainshock-aftershock sequences.

Nineteen earthquakes listed in the catalog are located outside of the map
area of Figure 6. Of these events, the largest one had a coda-duration
magnitude of 6.7 (6.0 my, 6.6 Mc) and occurred at 03:42 on April 12
southeast of Kodiak Island. Although this earthquake had a prominent
aftershock seguence with many events recorded by the USGS network, only the
location of the mainshock is presented in the catalog (see Gedney, 1978, for a
more complete Tisting of the aftershocks). Nine earthquakes with coda-
duration magnitudes ranging from 2.3 to 3.9 were located southeast of the
network in the vicinity of Cross Sound and Glacier Bay.

The contents of the Appendix may be obtained in forms amenabie to
computer iaput (punched cards or magnetic tape) by contacting the authors.

22



MAGNITUDE

4 =

8 EVENTS

6/6
3 -
o 11
, T
- Q

1 -
0 | I | | l |
4 -

38 EVENTS ¢ 6/21
3 - ® ?

8 .
S
- o
2 8 L Tlo i)
g
1 -
|

0 I | | | |

5 10 15 20 25 30

DAYS, APRIL 1978
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APPENDI X

Catalog of Earthquakes

Earthquakes from southern Alaska are listed in chronological erder. The
following data are given for each event:

(1)

Origin time in Universa) Time (UT): date, hour (HR), minute (MN),
and second {SEC). To convert to Alasks Standard Time (AST) subtract
ten hours.

Epicenter in degrees and minutes of north latitude (LAY N) and west
longitude (LONG W).

DEPTH, depth of focus in kilometers.

MAG, duration magnitude (FMAG) of the earthquake, if available,
otherwise amplitude magnitude (XMAG, indicated by "a").

NP, number of P arrivals used in locating earthquake.
NS, number of S arrivals used in locating earthquake.
GAP, Targest azimuthal separation in degrees between stations.

D3, epicentral distance in kilameters to the third closest station
to the epicenter,

RMS, root-mean-square error in seconds of the traveltime residuals:

- 2 2
RMS = \/;(RPﬁ RSy) / (NP + KS)
where Rp and Rg; are the cbserved minus the computed arrival
times of 'P- and 3-waves respectively at the i-th station.

ERH, Targest horizontal deviation in kilometers from the hypocenter
within the one-standard-deviation confidence ellipsoid, This
quantity is a measure of the epicentral precision for an event.
Values of ERH that exceed 25 km are tabulated as 25 km,

Projection of ellipsoid
onto horizontal plane: ;»

ERH

<
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(13)

ERZ, largest vertical) deviation in kilometers from the hypocenter
within the one-standard-deviation confidence ellipsoid, This
quantity 15 a measure of the depth precision for an event. Values
of ERZ that exceed 25 km are tabulated as 25 km.

Projection of ellipsoid
onto vertical plane:

7|‘T

ERZ

4o

Q, quality of the hypocenter. This index is a measure of the
precision of the hypocenter (see section Analysis of Quality) and is
calculated from ERH and ERZ as follows:

0 Em £Rz
A < 2.5 < 2.5
8 < 5.0 < 5.0

C  <10.0  <10.0
0 > 10.0 >10.0

AZl, DIP1, 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 axes of the one-standard-
deviation errvor ellipsoid. Values of SE1 that exceed 25 km are
tabulated as 25 km.

Az2, DIPZ2, and SE2 are defined as above, but correspond to the
principal axis of intermediate dip.

AZ3, DIP3, and S£3 are defined as above, but correspond to the most
nearly vertical principal axis.

28



9°S2 &L 0% 9°a  2» 192 L'S  4O1L i Q@ €9l LTI 0071 940 K42 2 % WOCL Q'SE O'& GmlL 9°€2 19 6765 1§ €V A1
0°62 05 0f1 9'11 DO® 0IL 0°'sZ O ov Q 9°02 0°52 22°0 ool 6&%i 2 £ $°¢ 0791 £°9L 914 L7992 WS ®'s2 ¥ £y 1)
£'21 99 w2 L2 81 Ga 2°9 24 9sf O 511 99 92°0 otl #iZ « 5 S 9% 0% et 274209 675 LV S )
L2 49 9% w0 2 w2 01§ 12 @itz 1°4 880 & 001 £ 41 ©°2 Z2'@2 LIS 90 4760 19 6'62 2 01 )4
@0 9L Sef £TL f£F 201 270 ¢ 286 Y STL ET0 4S80 G4 424 2 Q1 £°2 &€ €°SH 491 0°lb 19 LUwL vs Q@ (L
G g
9°€1 WY oLl 971 v % 9°f 2 1oL 4 :r21 L°s vI'0 550 0L € 81 1'w 07 17LE 151 @'y @S L°S5 21 W1 QL
a2y
0°s £9 9ty &7 9 69 7y L 458 ® 0°§ | £9°0 91 49 £ g2 L0 oLl €IS US) @'S €9 WL iw O Q%
H3WOH LV LID) @y TWNIN LAY (1110 L7324 sy
62 09 15f ' LR I T T B ] 192 v 2'¢ &'l £9°0 25 45 0 LE 2% 9w L7585 4Sh o'Lv 09 S°L €1 £1 &
°70L 97 1S)1 872 %2 w0L 671 & 2 D w4 TS L0°0 001 LT 2 b Wbl @'@ L% Ibg 070l 09 D°OE of 91 ¢
0°52 19 %el 72 62 L2 9’0 ] G642 Q912 %21 fit2 I51 f02 2 L] 9°1 2'6 L6 S0 071 19 17§15 05 9 &
L2 &9 WZ &0 1 9% I's o0 9 L2 1°S BIT0 L& 2L 1@ 91 €L L'w bl '@ 09 L°2 %) S1 9
L L 9l 02 L BT - A | % £21 9 2'w £'2 L0 26 91 £ & 12 ov'e 27if Ivl 0°0E 09 12 @ @1 4L
€6 2 00t £°0 0 91 06 UL A& 291 O L4'6 RCLI 2000 00K 4K f & 4CL 2Hb £°@  ImE ECHE 09 ATA1 By w) £
o'Y &9 WOL ZT1 L1 de  2°® 21 491 2 0°6  S°U 9070 46t EEF 2 0§ SV S'2 KL %0 G601 09 L°€2 46 11 4
L 28 s 261 %1 oL €2 a9 i ] €92 @ @' 2 L1°0 25 Lol 2 L 02 0141 2724 vl 9791 Q9 %Lk UL & L
'S vy G2 9% e L' 92 81 B2 i'y 52°0 9 vl ) 6 &) 521 9°L1 vl 1TEY 0% 9702 01 & 2
9L 95 9 1's %0 Sal ®F % 201 B2 ST w0 20 0wl 2 @ 0°Z 9°90 %TIZ IwL G°91 09 0705 9% 2 2
61 £9 2 w'€ 22 002 ¢ St w01 W I"Z 2°f 02'C 020 w20 S @ S'1I l°a STHL dwl 172 09 UL ES L &
91 £L St °°0 91 §££2 071 s 2@ v 571 a°l el’0 99 19 < 6l &4 2°2) 6752 9%l L70L 1% S99y €1 &1 9
952 @i S0 12 I Y] L9 %2 9t d2°91 T°02 Sv0 0y 492 2 & Z7y DSy w02 Ivy 6752 09 L°9UZ 6% bl 9
B 9%
§°9 29 onf £t 92 ea1 2°L O &9 I E's 9( 19°0 €& 261 0 D2 97 1708k @T0L 9vL SR %9 L% bh b 9§
$°2 9% 49 2% 21 sal ST 9 062 @ 9°Z 1w £0°0 29 L&l € & NLTL A°9L 9702 6L £°m1 09 Gy 91 2 9
17 19 v L0 S22 @sl L7006 fe2 Y E'E %) ov0 b sl @ S &'l £°01 &°Sf Iwi 2°01 09 0°5) £5 21 §
£°Z 12 o9 21 @l 92 L0 S 2 Y22 £°L 9570 &S 21 1L §1 0'2 9§ 79 Inl 9791 09 9°2 006 S
£°1 vo Gl 672 I 492 052 o8 1 Q9721 L'12 Si'0 @ 5 % 2°1 wu'sl 9742 Iwl L°2 09 f£°05 4L L B
@1 %L W2 w1 b1 011 £T1 2 Q2 Y@l BL 4670 19 EO0L T V4 Q°2 O0°6i P12 99y 0°wE 19 241 1 12 b
09 LI S A | M LEl 472 by 402 3 1L £°9 B2°0 TS50 241 v S 1" &2 B0 bl &°ST 09 I'wE 91 e b
YTl Sy 2% 8T8 T2 @92 6T1 01 %) Y el 6'F 650 @9 Zn( ® 11 0°2 ®'91  6°L1 I®L 6'% 09 0°dl Lo & b
LS eSS Sif 0°0b S22 OEGE 9L a1 19 289 96 %0°0 &%l Jsu1 £ ) 6°0 479 9700 108 1TE2 09 5Tem 1 b g
P's otel 471 v 11 v L& @ O0°% 92 9v0 L@ Yol ) L9 €L E°91 Jul 9°E2 09 IQi K4S »
wid W §°F
971 65 £52 ®°0 (S 1] v 2 Y ges ¥ §7) e 9370 19 91 s 82 v'E &°EL £T9C Uvl 178 29 lws @ 9 €
L0 f% 90 €1 ST 192 40 % Wnl ¥ 9 91 060 92 Olf S Z S'¢ 6'21 &' Ovl £°S5 6§ 102 @22 ¥©
1°f wi 2 17 L8 9%l g2 £ 192 4 v 2 92 9L°Q S% [VAKT.-] 9 a1 vl G'ol 0% 1'S5 &5 7Ol Iv O €
0°s % vl 1 W B0l 1782 22 L5 A O0Tul L702 €170 @Yt .4 o % Y21 4§71l 06 Ivy £°4 09 070w 22 22 2
279 9K 1L 274 8L 4Ll &' L2 1y 29y 9 92'0 16 el 2 v 9 9L %L 09 ©°95 4§ E°4y 91 12 2
1 9 202 @'Z 1w v 470 €3} 90f VW 1'2 K7 90 22 €1y 2 @ 91 €°S 9°G Ovl 0°95 6§ €791 21 12 2
0's2 0L ISt 99 5 2al §°2 o 192 49 ©é iv'0 151 82 O £1 L°f 0'et v'eq B9l 2708 29 L7211 9 %1 2
S0 8% €91 W'Z ey S50 01 W 192 ¥ 2°2 f£°Z 490 901 on 2 @1 272 §°@ §'S L%l §°S1 19 &6°91 52 01 2
92 £9 121§ 02 2T L0 oL 9 v 5'2 L1 v¥9°0 DIk ofy § 1 £ 922 L'Uv Znvy @'p 0% 9Bl W & 2
L1 % 51 &0 82 162 S't 81 St a6t LR tE°0 &4 201 2 & L1 €91 £°82 001 99 09 £°6b0 © 2
£'2 9 o8 £ L2 9 LTob 2 402 4 z2'2 L'0F 2870 s9 itz 2 Yy N I 915 LE1 479 09 &°fS Ef f 2
[} 29 w0f @°0 22 W 9L Ly &Ly ¥ 2Ty L°F 0970 So &8y € LV 9’2 0'IL 9°01 &%l 'wb 19 9705 02 6 |
S90S v L7F 0 w2 T 9L 02 L A9 WL SS90 w§ 21 4 @1 €°f &0 el 6Ll 1°Sw 4SS BTL LZ O |
94 59 n»s% 90 12 892 1°d £1 wil v §°I 71 w0 eL Ju £ 41 22 oL L°0% 991 S°€L 19 %% L1 v |
§°2 €S 29 ST9 L2 92 @1 21 120 Je'f €9 91°0 69 002 € 9w &)1 Sl 0'9f Ibh €722 09 EV 0S50 1 Hdv
(*F] 93d 9310 WA 930 930 WA 93a 91a WA i 13§ WA 930 WA HIH 930 NIW 930 235 W &H Qlsl
£38 <dIQ £2V 23S  2dI0 22¥ 135 14I0 K2Zv D Zd3 HH3 SHY ia dva SN dN  9YVH HAd34 N 9HDT N L¥] UL NHISIEO

QL&Y INN = TLHgY ‘SIAVIDHLHYI YASYIY HHIHLNOS

29



0%

SDUTHERH ALASKA EARTHOUAKES, APRIL - JUME 1578
ORISIM TIME LAT H Lows W DEPTH HAG NP WS GAP D3 RHS  ERH ERZ @ AZ1 DIP1 SEY AZZ DIP? SE2 AZ3 DIPI  SES
1978 HR MM SEC DEG MIN  DEg MIM EH DEG KM SEC Kn KM DEG DEG KM DEG DEG KH DEG DEG K
AFR §2 1 56 30,4 6% 5.3 1849 44 %  Ai.1 %8 28 11 119 154 0.5 2.7 B.5C 3za 7z 2.4 B8y 4 .2 217 &Y Y.%
12 342 6.3 56 23,3 152 1&. a2 &7 1) 0 ze6 335 0.33 24,9 1A.1 D 3155 9 5.8 %% I 25.0 Z5¢ 57 143
6.0 M §.2 NS FELT 1%} AT SITETHAK, [IV) AT OLD MARBEOR, (XTI AT KOOIAX,
AMD 11137 AT DLGA BAY AND FECHRR RAY
6.5 H5 I1BPK). 6.3 NS, 6.6 MB [PAS)

12 a 5% 4.6 &l 51.6 140 &Z2.0 §.2 C.4 4 Y awZ 100 0.0 tAZ 1760 15% b 6.3 59 4% 25,0 251 as x.9
1222 7 5.4 BY 35T 166 37.7 5.7 3.0 33 03 9B 6Z B.bR 4.1 V.b AW 1 1. 2B N2 BLT Bh B 1.6
3.5 HL PHR
12 22 9 29.9 &) 37.7 1aé 372.5 8.7 2.1 21 14 4¥5 84 D.AT 1.2 Y.7 A 289 15 0B 23 15 V.2 156 69 1.8
13 5 27 35.0 &0 4%.4 1493 7486 12,0 1.% L] B 121 A |.58 V.8 4.0 B 150 L) 0.9 &1 1D 1.5 269 &b 1.8
13 5 34 32.6 40 16.% L&l 371 .8 1.9 133 M td 0.40 1,% 2.4 B 292 15 0.7 T} ¥ 1.2 173 5¥ 1.0
15 12 30 39.0 &1 14.5 146 a6 1 17,4 2.0 19 2 71 53 0.4% 3.1 1.6 & TOBE vl 275 13 0.7 128 715 Vb
13 O46 v 134 40 135 14 470 15.3 1.4 & LI 134 &0 0,13 11,4 12.5D 287 1a 1.6 17 1% B.8 I¥9 5% 148
14 % 55 10,1 &1 47.) 400 o).& 15,0 2.7 15 7 z6az VA7 2.2%¢ 7.3 .2 C 97 2 h.b 1% 34 3.9 v B3} 1§.2
14 1 56 27.6 61 30.5 14y 14.2 9.2 2.0 10 & 252 1152 z.el z.6b 2.4B 127 1.3 36 X% 2.9 218 55 2.0
W2 14 9% 6% 6.6 141 16,6 9.2 2.1 7 4 4B §a5 1,42 2.7 4.1 B hL] ) 2.9 129 2 V.7 300 Ba 9.1
te & 4% BA. 1 40 I5.8 lay 7S 5.7 2.4 T 2 1a% B 0.7 2.2 4.0 B 18 13 2.0 fas 15 9.6 Va7 70 4.7
14 146 42 6%.1 &% 36.7 147 24.2 44,7 3.5 12 4 292 240 .06 F.B 2.7 D 3 2 3.5 0% 9%  &.8 ¥4l Bl 25,0
19 18 47 3.7 56 57.8 140 X608 15,0 3.6 12 3 M5 M3 O 0.% 19,2 21,50 82 5 7.2 s 3B 14.5 178 E? 250
15 & B AR, % 60 2Z.1 151 18,9 82.2 1.7 3T ) 7B A% D.EB 1.8 3.2 B B 1 B.% 1% b 1.2 3az 8% 3.0
15 M8
15 11 39 12,3 58 12.6 136 39.} 5.0 3.0 5 3 349 258 0.582 25.0 25.0°D ay ¢ 75.0 317 40 2%.6 137 50 250
15 17 4 78,5 60 22.F7 143 SAL§ L Ir 2R R B I L) b5 6T 0.8l 1.9 e B o127 7 .8 Ty M 1.9 29 59 5.3
15 17 945,7 59 55.9 161 34,3 5.5 (.9 ¥ & 185 17 Q.20 3.0 I&B 83 2 1.0 1% 3 .7 16 52 4 o4&
15 OFF 33119 81 3.6 14y 12,8 6.8 T.4 30 3 152 156 3,67 2.9  Z.5B X} 1z .y 25 29 3.1 Z3% 53 7.4
3.3 mB 3.8t PHR 4.1 ML EMRC
15 17 37 58.6 &) 25.4 141 18,4 0.8 2.0 5 4 23% 143 0.97 5.0 4.l B8 208 & 5.0 299 12 2.3 92 77  &.P
A5 17 39 59.% b Sa. s 140 334 15.0 2.6 & 7 275 203 2.33 11,2 143D 92 1z 2.7 493 35 1.2 @ B2 7.9
iS5 17 49 0.4 &4 g&.1 rar 12,9 0.4 3.4 30 2 14% a4 1.0l 3.3 1.7 e 297 ».2 27 6 3.} \ea ga Vb
3.8 ML PMR 3.4 ML EMPC
15 13 0 Ia.% BY 22.) Y41 12,0 9.2 1.9 5 3 2e7 14D V1% 5.1 4.3 C Z2¥5 4 6.1 I0A N 2.2 105 78 4.3
15 18 9 44.9 &1 26.2 1491 14.8 0.3 3.0 23 3 148 155 .45 3.2 1.8 B 29 3 1.3 FeB 2 .3 133 T8 5.8
3.5 AL P 3.1 HL EHRC
15 18 1% s.0 H1 17.9 14a] 19,2 3.8 2.0 5 3 a0 386 0,99 6.0 5.5C 2% ¢ 2.5 191 A T.% 4y ab 4.2
19 38 24 9.5 &1 19,1 14y 248 z.0 2.0 5 G 239 a5 D.8Y 6.6 4.3 C 302 15 2.0 204 28 T.4 57 53 Y. 0
15 18 35 57.0 &1 0.9 14y 19.8 0.3 2.1 7 % 233 1649 0.85 4.9 4.1 B 272 1y 4.0 13 37 5.6 33 S5l 2.8
15 1B 46 55,8 &Y 238 14) 10.2 5.0 1,7 & 3 26% 353} .03 3.5 4.7 8 IFD 43 1.4 47 2% .3 169 2B S 6
15.2Y 30 3.z A1 7.9 1s 23 0.4 2.1 5 2 209 147 0.9% 5.8 3.8C 304 11 2.3 iz 11 5.9 B T4 3.7
15 20 40 14.9 59 54,7 LG40 10.% 144 1R B % 407 3 O.6R 2.6 2.7 @ 437 4% L. &Y 0 2.0 % 4§ 2.0
15 21 58 49.8 &1 19.3 141 8.5 a.1 2.4 Y0 2 231 34§ 0D.70 3% 1.7 B 209 3 L% 137 35 2.0 30} 5u 1.6
1522 2 04.0 6% 97,8 140 36.0 2.0 2.3 (11 4 58 193 2,43 13,5 131D 305 7 31 4z 66 V3.4 208 65 4.0
15 22 21 3.2 61 195 141 23.4 0.2 2.4 7 2 230 150 0.7 5.1 2.4 C 33 13 4.4 209 15 5.3 72 TFO0 2.
15 22 27 59.8 &1 18.7 141 18.8 8.6 2.2 7 & 240 16Y 1,32 5.2 2.0C 23 & 1.4 214 9% 5.3 0 79 3.9
15 2% ad 45.0 &1 26.5 141 16.7 0.2 1.4 5 2 250 n 0,929 a.l B.OC 275 5 3.6 In1 4a 3.} 19 &4 &8
16 5 2% 0.5 &1 20.9 141 22.1 0. 2.F & 3 z41 f50 1.%7 5.3 3.5 C 305 22 2.4 P05 2?3 5.6 e 57 3.1
15 B 4% 12,5 5% 28.2 152 43.2 a0l 3.6 2% T 84 in p.eb 1.7 3.5 8 300 1.7 &g 1@ 1.1 218a BD LS
1.9 1B
6 % 11 30,1 A) 1.8 141 20.6 1.6 2.2 % 3 e} 152 1,08 S.4a JI.9C 18% I 6.2 A J4 1.3 g 40 1.8
Y& 1) 53 3.6 H1 23.5 J4) 364 0 2.6 B 3 23% 154 (1,44 5.4 %.0C VY 4 1.8 204 1 5.5 3 78 7.9
16 11 59 35,9 &1 25,1 141 5.8 5.0 2.8 12 4 235 54 1,33 4.} 3.3B 270 20 A3 12% 2B b.b 34V B? 3.b
16 12 6 41.0 &1 14,7 141 22.5 9.2 1.8 % 3} 235 §%Z .6 9.7 S5.8C 300 13 2.5 203 IB 10.8 52 59 3.}
16 15 30 5%.2 &1 S2.4 140 43,9 @2 1.9 5 BT 1wy 1,26 178 AL D RS 25 L T i S 5.4 43 46 250
6 20 36 191 b2 5D 143 52.4 V.9 3.4 2703 IBY 140 D.BS 4.2 .OB 261 15 4. 367 38 1A 152 4% .90
3.0 ML MR
170342 127 BB 448 127 01D 1= 8 2.9 9 I O3} 210 o088 250 1%.4 0 36 3 25.6 %04 ab &1 130 50 2R.0



0°S2 HL SOU oW 4% §i1f 0°s2 9 192 4 9782 462 890 QLI 088 o 9 L'2 9§t L6 L1 I7LS €5 4749 B b1 €2
20 58 w6t 272 3 9s¢ &1 2 %9 a2’y 22 dL"0 S01 £01 4§ £Z2 9E 2°¢9 §9 151 £°4229 L5829 12
0'b 25 S61 v X 82 @0« o2 Q1'% 72  2L°0 05 %1 € Ly €72 S°o @5 kvl 9793 09 @1 9 ¢ (2
6" 28 202 0°S§ (TR 6’0 9 %01 4 a°s %'y 417a 25 74 TS 5 ST @ 1720 0bl §°9 09 262 2 1 12
64 29 61 W'Z 82 661 &6°q 0 492 92°2 9°2 4470 @5 afl ¢ f£°2 12 1728 0B) 46°8 09 6752150 &2
676 8 262 27y 9 vl L'y -] 8iIt D e'e L4 2'0 001 211 2 s Q1 o2 9°€2 291 £°L2 09 0°9v 2L 0 L2
9t 49 o0 {1 kY st Q¢ | 400 @9 9% L1 Sv'0 29 £18) 2 vl 172 6°g L7991 4p) 079K D9 9 9% Bt 91 22
6'9§ 19 €5t 0 2 218 #y & v RPN B AN M0 42 51 2 9 LT sh 728 InL €781 09 gtoo &L S1 22
2 4 £s ©sl 2y 12 L1 [} £2 5.2 u 2'v 2°¢ S6°0 L& Gll 9 9 L1 2R 9L €o1 9781 09 £°9np 05 B 22
B'2  £9 §62 9°3  SL 26 LTy ) DeY OB v'e STy B L4 GSE b 9 273 9701 U0 () 678 09 at9 L £1 22
92 SL oIt 4L f1 @1 S'v '] 012 4 §°2 $'o 8271 2e1 1£2 5 21 £°2 eq »'22 \ni @761 19 gD L o 22
272 19 ®02 ) g 458 &°0 v 88 @2 Ly 84°0 9% 9L v gl 94 '3 271y £ €791 09 275w Q7 82 12
81 v &22 £°¢ 00 14 [ £ 19 v st s 2L'e oit gt 2 9z 1€ 2 £°8Z 99§ L7990 ¢S5 &6°G4b (S 12 32
L4710 §e 142 "y I £20 9 g (119 ¥ s " £9°0 o1 601 » 2 0t $'9 242 9% 0°9% 69 S°IV UL 12 12
)’ ob ysi KUl 2L 022 £ QL wil Q9L STet @STY 051 6®2 L @ 92 2% 279 vl SIS RS 6792 92 12 42
39111Q) 1v 1134 dd W o2og
$°Lb S S2 L1 9% 191 v 21 092 Q §°T1 01V 9(°0 Sig Svy O af ¢'v w12 0745 L9y 2°0¢ 59 |'6% 06 02 |2
£761 95 e u'f W 182 270 of X9 Q474 §'SH $9°2 691 42 S 6 £°2 S°e 290 Qo 1°¢y 19 o451 &1 D) 12
Wi oAy
A8 85 412 &°C ° 1¢ vl 1 Q2f B8 v'yv g1 29°0 ody &9 [ It B'L 97w 2'em IS 2% 0% 7@ L 01 42
9 92491 9K 9 et ST S 60 D V9 LT 297C 49 I8¢ 3 4 G2 0'sy 7L Lol L7ST 09 otsf 1% 2 2
@2 as 51 172 el §i1Z2 €@'90 Q1 214 8| 972 ®'Z 92°0 901 094 « 4 R T ] V'8 (el 6701 1Y §762Z ST S 12
90°52 05 sty 0°S2 0 00f 0°5Z £ £02 0 0'S2 1752 2270 004 ivE £ v £'2 05y 679 £f) 3579 &% 91 21 £2 @2
D52 0S ®iY ST1l 0% 294§ 0792 |} v Q$°03 0°92 290 222 wbt S 4] L’y Qs £°92 95\ %7t @5 y's 7 L2 o2
€ an Q%2 674 o Iw 22 9 avl ] £L°6 2°9 1471 0p1 Q%2 2 9 172 6°1 SN v 2782 19 9724 €2 \2Z @2
0'f  S9 Q2 95 ¢ e 2°2 9 gvl I 1's 'S 9970 It 9B 2 & 0°2 S‘¢o 2°G1 38y 5722 19 bta2 ¢2 02 02
89752 €% Iv 0" L If 6Ly 9o 92 682 Q@ 06l BT21 00°) 991 SL2 S g YZ') 0% 0°5Y 0b) S°99 19 2720 ¢ 21 02
t'e 94 45 Q2 B2 482 0°) o fof € 9K L2 02°0 0L 91 s 4 'y 9°¢ 6L Iul L8G9 65 0719 15 9 o2
"B 69 9L 972 T 221 Q¢ I 22 247t 69 G%°Q Wol BI2 |1 L 2°2 &'y £762 i1 L'0UL W9 172¢€ s1 ¢ N
61 19 Sy 170 4l 192 &°0 9 LA T A B | (] B850 % s 2 oy 1’2 w'g ©'2L 9Imy 2 19 €71 1% <2 ¢
)2 je pSZ 972 2 b4 12 2 %l 494x°2 92 98’0 Sy &12 2 1ot gy G791 A% MTEL 19 sTaY uy (2 4l
£°2 w9 g 3% §2 02y 9% 9 %12 A% L 9% 621 652 3 4 02 y'a 2702 151 S'6Y 19 e'mt 1K o4 6l
&'t LUTA T B T Y B 12 935 @ o'% b'v  &0°( ¥S1 £L£2 2 BE9°C S700 0 6720 Ist 9712 19 2768 € 21 )
Z3IAWYA 1Y (AT) X133 Had W £°€
) oL w2 6°0 VLS 170 [ 192 ¥ 07t 6’9 q9°0  If oY 2 T 2L S0l 1708 901 €7 19 9'2l 25 o} 61
1B940HINY LY (L1) 1134 a9ty
99 09 482 971 o1 %y £2 b4 »tl 2 L9 12 £'0 25y 29 9 62 2'S 67isl 2762 €51 AT 09 £°2 6v 1 sl
(1] 99 we2 [ QoL 11 672 22 QL1 4967y e 2 62°'0 118 yie 2 2l 972 09t 1°5% 0ot £°¢ 29 9°s L 0 a1
0°52 29 29 471 €L W &2 9 19¢ Q3722 9701 IL°0 @ 21 b b VS0 4702 0°2 o 9209 ['on v 12 QY
92 €9 L% 67 61 Q21 1'5 gy L2 go't o'y L A T ¥ O S A 9 &'l &0 0°22 15y $£°02 19 &°'5 ®©§5 L gl
0L 29 200 071 L S08 % < 512 9 0'% LAY S0 &4 181 t 9 22 4781 9 11 164 1°98 09 1'9 IS 2 @1
n° ¢z 19 612 97y of 9 [} 1) ol J 6’9 4 86479 0w 161 9 9 6°1 12y ¢ 1) Iy} oSt 09 @745 €5 2 @l
n Gl 2wl "1 & 108 971 1 %t Q2 "1 9%'0 1w »ey 9 1 € 901 1721 W V6T 09 7098 25 2 8y
V'S L Ziy 1 b St 072 b S22 2 1's [ S470 Iw 16l v ¥i'L e'sl 6 Iyl L78C 09 6791 25 2 @)
(1 €5 st (1R} ¥2 192 0°% 22 281 Q972 90 v0'D0  SQLv wsL 2 9 &0 (91 679 £h1 €701 09 £°f 05 &t L)
A | 5L 851 o't & iz 0% Z <2l b AR Y £3°1 261 612 o 91 972 b'§ Q91 (H1 9761 19 L 81 85 ©Y £}
RS 59 232 99 L} 401 972 Y b1 U os 12 @0 /S1 8% 1 1"z %°Q S AL 2762 $9 1728 LI 0L £}
Uy 89 Sel 21 £2 Gui 9 ar 2 Cs'2v 0°9 a%°0 0L vl T S Yi'l o'y 995 (vpi 979 09 (v wT @ 2z
£t L9 9iZ &°¢ 02 2% [} L1 QR ]O0'Y 474 9¢°0 w¢ (L Ll 0L {72 v2 £7°05 Int 0792 09 ¢'R W 9 Ly WiV
W 930 9354 Wi 934 91a ux 910 210 U Wy 215 2F] 93a 55 NIW 91a HiW 930 D21 KW 84 w241
£18 fdld £2Zv 23S 2410 22v 135S (did 12v © 743 Hal Slla 1a d¥9 SH ol SVH  Hldio M 9 N Ay ML NIDIED

B6l IGr - NladY 53N

V3 VASVIY HEINLODS

31



A%

SOUTHERN ALATKA E&RPMIQUAKES, APRIL - JUME 1978
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A0 1y 1 2201 &0 26,7 14t B3 5.7 1.5 & 5 174 73 D.%0 .0 7.z C [:3] 5 1.5 348 18 1.9 166 71 7.6
311 3 3.8 60 26.9% J4l 6.8 0.4 .o & 5 173 7?3 0.27 30 5.6C 317 1D e a 15 1.v 205 52 5.6
I 1 T 142 A0 28,4 14y 7.7 .8 2.2 9 30T %1 D.a8 2.5 6B M6 10 0.9 By 2V 1.r 207 &Y 4.
IP N 16 45,0 60 28,2 10y AL 8.8 15 [ 5 177 T4 0.37 3.7 5.0B M} B Q.8 49 b 3.6 19% 72 5.1
A0 11 47 BZ.T 60 21.9 147 44,6 1.4 2.9 30 G 102 8y 0.5% 1.0 1.6 & 177 a 1.0 285 21 n.A b2 &7 1.8
MAY I 23 47 5.5 &0 7.7 1al T7.% 1.9 2.3 W 2 1 4B BT 2.8 2.2 B 109 5 0. 1N Ak Y.B 204 uh 1k
2 Z 66 56,9 &l 57.8 163 27.5 In.2 2.6 14 4 %3 &l D.54 5.3 .5 B o Z B.o% AT 4% 1.8 L (|
& 2 at 8.7 60 501 148 51.8 17.8 2.3 :z0 3 111 an 0.9 V.2 Y.2 oA 281 2% o0& 154 25 1.1 Z6 53 1.5%
2 6 57 46.1 &1 35.8 t51 28.5 94.5 4.2 24 1 87 57 0.63 1.8 en 8y b 1.2 5714 9 LI . -3 B B -4
TOFTVLST. 80 195 143 1207 .2 1.3 7 % 105 40 D.&0 1.& 2.0 & 114 2 1.9 5 23 1.5 231 &7 R
2 14 21 56,4 &0 35.1 147 32.B 10.¢ 2.6 2 } o127 86 0.2 1.9 2.5 A 241 20 0.8 157 Za 1.4 25 56 2.8
3 753 3W.1 BD .z a3} A5 v.ooo1.? 5 3 RS 065 Z2.b 8B EES -] 2.% 357 a Y.0 b 7S 3.9
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SOUTHERH ALASKA TARTHOUAKES, AMRIL - JUME 1978

QRIGIM TIME LAT H LOHG W DEPTH HAG 1P HS Gap na RH3 TRH [RZ & a1 OTPY SE1  AF? DIPZ SEX  AZS DIP3 SED
1978 R 171 SEC DEG HIMW OEG B EM DEG KH SEC KH KM DEG DES KM DEG DEG ¥H OCG DG ¥H
HAY 22 11 40 23,2 &0 27.% 141 33,9 6.0 1.9 5 2 182 o8 06.34 a.z .1 C 275 ] 1.1 186 43 a4 & 4% 1.4
22 6w 59.46 68 27.6 143 9.0 D9 2.4 ] LI L SF D.8% z.0 3.4 B kA 1 1.1 18z 22 1.6 359 48 3.6
23 285 7.2 57 461 158 6.3 127.2 5.5 @8 a4 275 240 Q.07 IA.Y 261D 3D & E.5 Al 17 16,7 73 63 25.0
3.9 rip
23 10 3¢ 56.2 B9 56.7 168 3.0 2.7 1% 4 163 162 D6 2.5 2.6 B AT AT 1.8 1409 32 1.6 [ -] .9
23 21 46 2F.8 b)Y 236 1a5 1201 1.0 f & 145 40 0.1% 1.4 5.38 330 4 1.3 261 T 1.0 % b8 5.9
231 22 34 15.1 60 8.9 143 18.8 4.6 1.6 B8 ¥ (45 &2 0.5%5 .7 368 Bl 5 0.6 19 6 1.6 30 8: 1.6
T @ I A7.B 6T 537 ve9 204 at.4 30y 12 b 272 172 047 5.3 2160 36 3 3.2 M 4 3.5 205 5% 18.7
26 B %0 Z.¢ 53 .4 V50 27.4 54.9 3.4 19 6 159 {9} 0.690 S.6 2hv.a 0 27 4 1.5 137 1% .6 292 7% 21.8
3.5 KL PR
29 13 35 16.3 B0 50.6 146 49.6 14.4 3.0 23 & 112 @7 0.43 1.5 V.Y A 261 22 0.7 155 25 1.3 25 54 1.9
3.4 ML FHR
28 19 4% 56,3 61 45.2 149 31846 40,9 2.4 13 & 57 0.3% 2.4 2.3 A 385 6 2.0 @8 % 1.0 232 7% .}
2% 0 52 32.9 &1 23.3 §45 13,4 Z.6 1.0 4 3 Vbt % 0.16 2.7 z2a.1 D 220 1 5.9 10 & 1.7 V19 85 24,2
25 18 15 47.0 61 38,5 149 A5 10.9 2.1 & B 2% 108 0.25 7.0 4.4 C 81 s 1.4 173 32 8.4 RMy B 1.9
26 2 45 18.3 60 15,6 47 6.4 23,4 2.5 8 2 ¥Es 97 B0 2.3 1LY B 24f 14 0.8 157 24 1.8 1183 3.7
26 B 48 29.4 60 35.8 142 43,9 mw.% 1.8 5 3 17t o12r b2 2.9 2.688 04 28 1.5 3154 13 .3 205 &4 3.8
26 22 17 1A.3 &0 V3.9 140 37.0 15,8 1.7 “ % 206 176 B.29 25.0 .70 29 2 5.0 %71 ay 1.6 121 49 1.4
26 22 57 4T7.8 5% 52.F 179 a4¥.& 6.1 1.3 5 3 15% 6 D.59 4.3 F.a.C M3 3 g.B 22V 29 3.7 a8 4l 8.2
27 1 45 30,0 &0 49.7 147 1a4.} 9.9 Z2.% S 5 144 93 0.6z 2. 2.0 & 281 1§ 0.7 151 &y 2.1 7 a3 2.
27 14 50 9.9 &0 33.¢ 150 37.8 4v.0 2.9 2% 2 93 95 D.a7 1.0 3.3 8 251 o 0.9 334 ] 1.2 171 7a 3.2
1.5 HL Pt
ST 17T 52 0.9 &0 V0.V 141 BT 15.3 29 -3 1 17 94 0,47 b.2 4.5 € 283 H 0.9 it 31 7.0 1A% 1.3
27 VB 21 &.1 &Y 25,7 146 4RB.A 15.8 V.% 1% 9 1as he f.61 (3 | 1.9 A & 3 .y 275 1% 8.5 95 71 2.0
28 21 29 18,1 50 48,8 167 2.5 23,0 2.1 1% a4 1Ay 95 0.24 1.9 2 a A 266 B8 0B Y6A 23 17 28 2.6
2% 6 24 65.3 60 &£.3 153 2301 162,09 4.6 25 3 110 A2 0.4% 2.2 3.58 3 5 1.5 12 & 2.2 261 A2 3.5
4.1 MB
9 T I0D &T.B ED 35 O1%% D61 17.5 1.5 & 2[4 4h 0.3 &% 4.9 C 2% 25 2.7 iz M 1.5 3151 4Aa 1.4
29 11 27 12.5 &0 V1.4 142 12.8 lg.4 1.7 3 4 %47 Yp9 0.08 4.0 8.2 ¢ 19 ? 1 10e 22 V.1 259 &5 a.%
27 21 12 1.7 59 56.%9 140 0.5 13.6 1.3 & ¢ 13n B4 Q.SA 2.2 2.1 & I 45 .o 234 39 2.0 25 47 1.9
29 22 19 29.% 58 ¥TT.Z 161 &YL2 2.9 % 4 259 188 4. B.5 0.60 B& 6 2.3 192 3% 6.4 25 B VZ2.0
30 0% 54 17,86 &80 27.3 0% R 185 2.3 14 F O1s AT Q.15 1.9 1.9 & 137 1Y 9.5 251 39 0 LT 1.7
b3 752 371 41 B2.2 147 22.% .5 2.1 B8 7 2i6 9% 0.60 3.7 2.5 B a1 9 0.4 15 2o 9.0 172 B4 z.1
3182 15 2.4 60 2.6 143 16,8 1.3 2.3 ? 5 108 a% 0.30 2.1 T.aB 19y 1% .9 105 14 0.7 36 69 3.6
1118 29 26.2 A1 26.8 14T 34 Gz.2 1.2 23 2 1 B G35 14 Z.a a0 261 1 .y 159 17 5 My &9 2.5
FELT [IT1 AT PALHER
32 1T 12.2 60 27.3 147 & % 305 2.4 15 3 169 8B Q.5Y 2.y y.5 A 15 & 2.1 81 20 0.% 50 B} 1.5
JUmY & 2D B.Z 6% 323 f4b 315 26.9 2.8 20 3 165 ¥R Q.72 1.4 2.0 A 554 | 1.4 2Ba 1y 6.y %7 % 2.0
1 10 52 23,3 40 S6.B 146 56.9  21.3 2.2 i5 2 &b 3% 0.42 1.3 1.8 & 261 35 0.7 154 5 LIS L T I
2013 18,9 5% 51,3 14l 331 T.8 2.3 ? 3 odho 127 0,313 &5 L. I I N B [ 1.3 7oAz 4.0 213 44 7.9
219 10 53,7 &A% 19,7 147 45.% 3.0 3.4 19 2 OVF MY BLaD 12,3 .30 30 23 1501 a% 37 3.2 Lk ah 6.9
33014 12,3 58 426 140 483 13,7 2.6 7 4 254 158 .49 16.3 17.2 D Al 16 E.6 3¥2 %F 6.3 189 &7 23.2
32110 53.4 R} 7.3 167 i, 1.2 2.0 10 2 14l 57 G.51 1.4 .1 B Oawz ] 1.3 2B4 14 9.8 73 74 3.z
32215 24.% &Y 320 144 253 20.4 2.2 14 3 143 75 0,82 1.9 2.0 A i3 4 1.4 IZn2 o ¥ 1yws 8 [
30266 ET.R A2 Z1.0 6B 4.7 Z8.5 .6 1& 4 247 106 0.53 a0 2.8 B 197 75 4.2 303 35 3.z 2D 43 1.3
4 947 1.2 &Y 3.1 67 TS 19.0 2.2 16 4 0 6 0,29 L] 1.6 A 185 ¥ 1.v 277 13 0.& &1 74 1.8
4 1% 32 £9.7 %8 40.0 153 29.6 9.9 3.4 20 & 125 121 ©0.66 3.7 1.6 B £33} % 3.9 30 42 0.8 175 42 1.3
3.2 HL MR
513 1% 12,2 42 3%.5 148 5.7 .7 3.0 18 ¥ 218 129 D_3% 5.2 2.7 C 92 4 5.3 90 4D 1.5 297 a7 3
4 10 7 227 4§ 0.8 144 9A 3.8 2.} g 3127 53 0,35 1.4 2.88 2482 9 D.7 15 16 1.2 164 T 2.9
6 11 3% ud. 2 42 59.0 150 12.9% 17,8 4.4 32 2 73 tu% 0,55 1.% 7.7 C 359 ] 1.5 69 1 1.% 13% 8% 2.7

5.6 [41:3
b 1& 0 3.0 &0 6.7 119 749.3 1.4 1.1 5 2 250 4% 0.30 11,7 6.7 0 126 4 V.20 26 127 b B 1.3 3.8
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SOUTHERM ALASKA EARTHRUAKES, APRIL - JUHE 1578
ORIGTH TTHE LAT N LONG W DEPTH HMAG NP HS GAP 03 e EFH EPZ @ AZY DIPY  2El  AZ2 DIPZ SE2  AZ3 DIPY SET

1978 HER HM SEC DEG MIN  DEG MIH KM DEG KH SEC EH KM DEG DEG ¥M DEG DEG kH DEG DEG ¥R
JUM & 21 16 29.2 61 49.0 140 32.9 4.4 3.V D 4 Z5R 220 0.83 19.4 154D 137 0 2.9 23 A L 18 &0 25.0
7 5 40 46.5 58 37.0 143 19.2 116 2.% 19 5 28 2 B.65 B.2 3.6 C e 3 a.2 11z 22 1.8 A% &8 LI
712 37 49.1 59 55.7 15 Z&.0 a%.% J.& 29 7 B7 72 0.58 1.8 3.1 8 10 3 1.4 100 4 1.8 243 a5 3
7 20 54 32.4 59 43.9 118 46,6 0.1 1.7 L] 2 254 T @12 5.0 5.7 C 330 23 1.3 81 24 3.8 06 52 b7
B 249 4.8 60 12.2 146 2.3 13.5 3.8 30 3 L3} 65 0.6& V.1 1.6 A 2%7 12 0.8 202 22 n.% 54 &5 1.r
I.Lem
9 32} 3.7 6D 9B %96 2008 20,2 2.2 17 2 % 37 0.N 1.4 1.9 A 145 3 1.1 260 14 0.9 B& &1 1.7
0 2 27 28.9 &0 9.1 447 3.0 20.5 2.0 12 I 84 42 0.26 (I ] 2.3 4 275 & 0.7 5 A 1.1 140 B4 2.3
1M 829 0.9 57 57.8 156 44.10 n.4 4.8 11 0 2/H A6 Q.26 VP75 D M 2 17.% ¥B I 4,3 0% 8% 9.5
4.5 M3 3.9 M3 4.6 HL PO FELT (II) AT EGIGIN, 1T) AT KIMG SALHOM
10 % 40 51.3 &0 41.1 4y 5.1 29.2 2.6 'y 2 3 62 0.642 1.3 3.2 A 264 5 0.7 358 M yv.a 167 55 Vol
03 2 4.9 A3 1.1 4R 17 0.3 4.0 30 3 100 15% 0,53 2.3 1260 204 | 1o 29 5 2.7 101 AF 2.6
1217 30 5.3 &0 20.2 VA7 432 26.& 3.0 26 3 403 M 0.49 i.5 1.7 & 2560 4 0.9 8} 2% v.4 35R 6D V.8
16 17 45 4.4 &1 2B.O 146 3IR.2 20.3F 1.1 2 153 75 0.30 Z.0 4.7 B 283 % 1.0 16 15 1.4 163} 72 4.9
10 19 35 11,7 4D 15.9 144 17.2 15.7 4.8 33 1 68 az 0.50 1.1 1.5 &4 3I03 1 0.8 vy 20 g T 1.6
6.8 MB 4.7 ML MR FELT §1¥1 AT CORDOVA, LIIL1 AT AMCHORAGE AND WALDEZ
10 22 5 22.8 &0 17.1 147 a&.7 1.1 2.6 20 12 107 % 0.67 1.9 1.4 & a3 1 0.8 1¥% 13 1.0 e 717 1.4
17 = 1 16,8 62 5.5 148 55.0 49.8 3.9 27 S -3 ] 70 0.33 1.3 2.8 B I0% 4 1.3 54 13 1.0 295 7 2.6
1y T 53 21.8% 58 50.7 151 4.8 55,0 3.7 25 3 135 2B 0.48 3.8 &.5C 159 3 3.F By 1D 7.5 266 TA b.4
1 12 13 6.7 &' 33.8 144 20.2 3.3 2.2 18 3 070 65 0.58 1.4 1. & 280 13 L) ) | 1.2 T a4 1.8
1y 192 12 32,9 60 4. 140 41,4 1.3 2.5 12 3 1358 a1 0.3 5.2 5.4 C 289 11 0.9 <8 &b %.% 1B7 0G 6.3
1} 19 17 27.3 40 50.6 146 50,4 6.6 2.7 23 I O17 %2 0.53 () 1.4 &4 178 .1 270 17 n.? LS | 1.%
Iy 20 51 M5 B0 50 4 14K 50,3 2.0 2.6 21 2 nz 42 0.51 1.3 .7 A dug \ 1.3 81 14 0.7 33 4 1.7
1123 21 5.6 &0 8.5 162 52.0 5.1 .6k B 4 39¥Y Iva 052 2.8 4.08 5 0 1% 251 18 2.3 55 59 1.8
12 D 26 4.8 53 2.9 145 V.8 5.0 3.8 25 4 2bA 140 1.00 3.0 3.0 3 15 5.4 97 16 1.5 232 &6 3.
3.4 1L FYR
12 7 30 40.2 59 54.5 150 4.8 4l.1 3.3 26 I a0 Y7 0,63 2.0 5.08 &1 5 0.% 147 0% 1.8 2% 65 a6
4.0 B FELT (ILI} AT HOMER
Y2 V5 2B 41,0 &1 3.2 188 4.8 27.9 3.¢ 24 2 8% 57 0.3 1.0 1.5 18 13 1.0 27 4 0.7 &1 8% 1.5
V2 22 5% 33,3 60 53.3 47 B.O 2.0 2.2 14 3 128 51 D.19 1.% 1.5 & 2BY 22 0.5 156 23 1.9 26 95 1.4
1305 Y 508 60 24.T 141 A4S 25.0 .5 ] B 22a 104 D.A% 5.7 6.4 C 95 1 1.1 5 16 5.6 188 74 6.5
13 14 53 72.% 59 26.64 138 5.0 1.2 2.3 .} T 38 103 o7 9.5 4.9 C 270 32 5.8 1% 32 10.7 33 4l 3.4
1% 18 27 31.3 &0 28.4 143 3.0 0.4 31 19 € 147 62 BD.49 2.\ 2.7 R 116 12 0.9 MY IS5 1.9 [ T4 2.9
% 17 77 1.8 &1 4.7 149 451 1.3 3.0 1% 5 149 50 ©D.7 LI 3 V.2 A 58 5 1.7 263 18 B.7 V&5 &b V.2
3.6 HL PR
15 2 & 3%.3 64 38.5 147 18.3 0.6 3.9 9 5 24 358 1.1v 215 Ze.B D IB7 2 6.4 278 43 21,3 as ¥7¥ 25.0
15 15 20 35,7 5& 53.1 142 10.2 15.6 I.% 7 5 303 M5 1.50 19.7 21.4 D 00 1 11.5 9 40 5.0 191 50 25.0
17 218 11,3 &6 X1 147 49,6 15.0 3.4 2 3 22 IoY 1.08 1.5 0.2 D w02 15 1.1 202 34 6.0 352 52 25.0
1Y a 22 56.7 &0 5.2 147 1.9 ab 2.7 19 5 12y 100 D49 2.1 2.2 & 261 5 1.1 345 s 2.0 160 &5 2.2
17 10 57 2.6 &0 15.2 141 9.4 9.0 2.8 41 4 168 92 ©0.51 5.5 6. T 275 2 v.3 a 13 5.4 ¥y IT 6.4
17l 8 2.8 60 45.7 167 .7 2.8 2.} 14 2 Va2 7 oD%, 2.2 2.1 A 261 18 0.5 388 20 2.z 128 &3 2.2
17 146 5% 2.9 64 4at.% 4% 350 3.4 2.7 10 & w68 9% 0.62 V.9 1.5 & 114 10 6.9 267 18 2.0 354 6% }.5
17 17 51 a4, 6 61 36.5 149 33,5 .2 2.8 13 5 6l ay D.er 2.7 1.7 8 & 8 2.7 100 29 Q.9 262 60 1.8
1718 7 0.3 &) 157 144 41,3 1.8 Z.1 6 3 &7 af  D.E5 4.7 4.0 8 26} i 1.4 14z 3% 5.% 357 A V.9
17 19 15 52.9 &) 57.2 14p 43,3 ?.8 2.4 13 5 12} %1 Q.85 .5 4.9 8 T8 2.5 2¥y 26 0.8 %)} &4 4.9
18 0 22 17.3 61 B0.7 14% 42,8 6.6 2.3 11 I 182 G0 0.79 1.4 1.2 A 17 15 1.5 a0 0.7 139 &3 1.2
15 6 55 3946 AD 26.9% 14F 452 .2 2.2 S g 209 83 0.22 a3 2z.88 8 9 %2 1ra 24 6.6 3IT2 A4 2.4
18 15 14 25.9 &0 57.5 46 50.3% 27F.1 2.9 20 3o1gx 33 0.47 1.3 1.9 & 147 41 1.3 261 17 0B Gk &7 1.6
18 19 31 a&.8 &2 al.1 15 1.5 BT.4 4.1 27 5 VT 137 0.5% o 7.9C 292 4 V.9 ze 3 1.4 &8 86 7.4
19 17 36 19,1 A2 W00 138 594 25.0 4.1 (2 & PZa4s 322 0.87 15.2 1&.%50 1M 3 L7 209 57 9.6 15 B3 21.8
3.8 ML EBRC
20 T & 4T.2 &Y 2T.0 144 24.9 w2 2.2 17 3 153 b0 0.37 2.4 2.5 & a1 20 .0 358 g 1.8 147 a7 3.0
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