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two nor to i rove its 
several new directions ta in routine ta nal a 

p ec is report covers re ults our routine ration 
as as several ial resea p ects. overall aim i 

to tructur
area, and to thereby address the genereal problem of earthqua hazards in 
eastern shington. 

This report is divided into several sections, each dealing with a 
specific research topic. Within several of the main sections there is a 
separate isolated section with its own page numbers and figures. These are 
individual papers written separately and either published separately or 
planned to be published separately but are included as part of is report 
since the work represented by them was partly or completely supported by 
this project. 

Last year's annual technical report covered thoroughly the operation 
and data from the network since the University of Washington took it over 
in the summer of 1975. We refer the reader to that report for general 
operational descriptions and the catalog of earthqua between July 1, 19 
and March 31, 1977. This year's report can be considered a continuation of 
last year's report updati some of the subjects in that report and intro-
ducing new topics that have begun this year. This report together with 
the quarterly technical reports provi a summary of the state of our 
research on seismicity and seismic hazards in eastern shi ton. 
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sensitive location (IRG). A di gita 1 event recorder has been established 
near Ellensburg in the central Cas and everal temporary event 
recorders have been operated in this area from me to time. Problems 
with the event recorders have limited their usefulness to less than we 
had hoped. The quality of the data coming from them when they do work 
helps make up for the problems we have experienced. We hope that most of 
the problems have now been solved and we can continue obtaining high 
quality data from them. Table I gives the pertinent data about all the 
seismic stations that have been in the eastern Washington network. We 
include in this table the period for which the station has been operating. 

Several problems have plagued the routine operation but none has been 
serious enough to cause significant degradation of the da Electrical 
noise from new power lines uired the relocation of the Wahluke (WAH) 
s tion about a kilometer to the east (WA2). Radio interference from a new 
weather station on Gable Butte continues to cause in renee on several of 
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at least small seismic netwo have been operating in both eastern and 
western Washi ton. At first there were less than a dozen stations in 
local array but both arrays grew at about the same rate until there are over 

stations in the entire sta for which we now get seismic data. During 
the past eight years the location threshold of each array has i roved 
until now most earthquakes in the state larger than magnitude 2.0 are 
located. In some areas the location threshold is less than magnitude 1.0 
and occasionally earthquakes with a magnitude less than zero are locatable. 

To remove the obvious bias which exists when all located earthqua 
are plotted on one map due to the variable density of seismic stations, we 
limit the epicenters plotted in Figure I 1 to well located events la 
than ML = 2.5. This map represents a uniform cutoff by magnitude and should 
be little biased by station configuration. We feel that it represents 
the l seismicity of the state. Note that the majori of the activity 
is in the Puget Sound area where, of course, most of the felt and damaging 
earthqua ve occurred. Fi re 1 in the r in section II). re 
is also a group of events in southern Lake Chelan area where li ise 

re have numerous lt earthquakes. The central lumbia sin 
(Hanford area) s a scatteri of events mos y in le Mountains 
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rt. Figure I-2 is an icentral 
at most of the earthqua are 

in the Wooded Island area. This corresponds to the first rt of a large 
swarm that occurred there during the summer 1975. f~ore than earthqua 
are located in the black blob just to the west of the station lable "I". 
Because of resolution problems with the map plotting routine these events 
appear to be quite a bit to the west of the river when, in fact, they are 
located almost under it. A special study using the U. of L·L portale array 
was run on this swarm which is covered in another part of this report. 
There were two felt earthquakes during this period: a ML 3.1 on June 15, 
19 near the Tri-cities and a ML = 3.8 in the Horse Heaven Hills on June 
1975. 
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The earthquake activi during this quarter is tically hi er 
than duri the t few rs. The a vi began last qua th a 
swarm in the Corfu area just north of the Saddle Moun ins. technical 
report 78-A) This activity has continued into this quarter and spread to other 
swarms. Over 50 earthquakes have been located in 4 distinct swarms along 
the north flank of the Saddle Mountains. One of these is only about 4 km. 
from the swarm that started last quarter. Over 100 other earthquakes in 
this a rea vvere detec but were too small to be located (less than Ml= 0. 5). 
Each swarm is characterized by several bursts of activity in which 10 or 
more events will occur in a day and then there will be several days of 
quiet. We have begun studying these swarms usi digital event recorders 
to improve the quality of the records. A prelimina 
work is covered in another rt of this report. 
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We have also studied state wide attenuation patterns using intensity data 

from large historic earthquakes. This study is included in this repo 

as a preprint for a paper we will be submitting for formal publication in 

the near future. 

During 1977 we loca our 

Wood-Anderson instruments at Entiat, Washington, 47 40' 17" N, 120° 13' 24" W. 
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TABLE IV 

rthquakes recorded by Wood-Anderson instruments installed at Entiat, 

Washington and their comparison with Newport, Washington Wood-Anderson 

magnitude, also previously reported coda-length magnitude and resca coda-

magnitude. 

Date Time distance Magni tat i onsmagni i StationsMagnitudeMagnitude 
(GMT) A B c D E F G 

7/ :11 .3 4 2.5 2.7 

77 l 0: :54 8 2.0 6 2.0 13 2.8 

77 21 : 3: 8 1.9 6 2.0 12 2. 

7 : 1 . l 2. 1 l. 1.7 

. 0 2 . 4 

: 15 10 L l. 4 .0 

:14: 1. 5 1.5 9 L 

11/ 16: 7 1.7 4 1.6 8 
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B: Previou ly reported coda-l 
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th itude 
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1. 10 
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1.

.0 

3 . 

C: stations used in previously rted coda-length rna i 

D: canned and recomputed coda-length magnitude 

E: Number of stations used to recompute coda-length rna i tude 

F: Magni tude computed from Wood-Anderson instruments at Entiat, Washington 

G: Magnitude computed from Wood-Anderson instruments at Newport, Washington 

Coda-length magnitude formula: M -2.46 + 2. (log 10 (coda-length in seconds)) 

The coda-length is the time interval between the first arrival of the earthquake 

ignal until the earthquake signal is reduced to twice the station's 

background signal. 
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This value is higher than that termined for the region around the San 
Andreas Fault in central California, but close to that of the sin 
and Range Province. The overall s smic attenuation, re litude is 

-k proportional tor , was also determined with k 1.40 + in the 
frequency range 9Hz, and k = 1.85 .45 in the range z. Ba on 
the observed data, a local magnitude scale was determined and related to 

a coda length scale: ML -2. 15 + 2.50 log (F - P) 

For the earthquakes studied, the coda length magnitudes were between 0. 
and 1. 
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Figure III-1. 
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of events considerably to the north icates ere is some sort of boundary 
running eas t at this latitude. apparent grouping of activity into 
several more concen ted areas is only in s r the events are 
scattered fairly uniformly in time. This is, of course, in marked contrast 

the seismicity of the central basin where most earthqua occur as rt 
of distinct swarms. 

With the increase in our station covera in this area and the use of 
in temporary stations ted Woodwardrd and Clyde sociates 

several earthqua ve enough first motion observations to all ow r 
tentative focal nism solutions. Such an event occu on t 
1977 at 1 of Ml 2.8 and a . 2 0.8 
First mo on ta are avail le for stations for this event. Using a 
linear veloci g ient a relationship: 
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does not agree well with the focal mechanism. The agreement is close, 
however, and we feel justified in concluding that these lineups hypo-
centers resent possible ult surfaces. 

The earthqua in this area appear to be occurri on t least two and 
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Rainfall, which has been iden fied others including and King 
(1977) as a contaminant to tilt data, is plotted along with tilt da 
However, the rainfall data for Richland is compl through February, 19 
In neral, there appears to be no obvious visual correlation tween the 
tilt and the rainfall. 
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components TlX, , and T2Y nearly tracked in same or ite directions. 
In the second period, a di rent set of components, TlY, T2X, and T2Y, showed 
similar trends. In both data sets, three of the four tilt components 
showed high, nearly linear drift rates, while the other had a low drift 
rate, over the entire measurement periods. 

The linear drift rate reach component was ted using least res. 
in, correla on coefficient is a measure of the ta's closeness to a 

linear 
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