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During the period covered by this semi-annual report (1 January to 30 June 
1975), seven general topics of research have been investigated.  I.  A study of 
anomalous events, earthquakes which plot near the explosion population in a Ms-m. 
diagram, has concluded that all such anomalous events in the eastern Hin.alayas are 
natural earthquakes.  II.  A st-'dy of a foreshock-mainshock-aftershock sequence is 
being conducted to determine if there are factors other than source depth focal 
mechanism that control the surface wave magnitude of small events.  The study indi- 
cates that finiteness of the source can play a role in controlling M for events 
smaller than m^ 5.2.  III.  Three studies are in progress on the topic of Intra- 
plate Tectonics: a) focal mechanisms for intraplate earthquakes in Central Asia 
by WWNS3 and mainland Chinese data; b) analysis of an accelerogram of an intra- 
plate earthquake. Blue Mtn. Lake, N.Y.; md c) In Situ strain relief measurements in 
an intraplate area, the Adirondack Mts., .,Y.  IV.  A study comparing the motions in 
a half space near a fault with those which occur in s whole space if the surface 
were absc. t has been completed.  The results are f'at the motion on the half space 
may be approximated by doubling those in an infinite space when the angle of inci- 
dence is less than 30°.  V.  A study is currently in progress t( test the validity 
of various mouela of the core-mantle boundary using seismograms syithesized by the 
Langer method of frequency domain calculations. VI.  In another study, the excita- 
tion of higher mode surface waves by shallow events is being examined. VII. A 
study is also under way on the possible interrelation among bouyant zones, great 
earthquakes, and dynamic boundaries of subduction. 
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6. 

The results are that motions on the surface of a half space may be 
approximated by doubling the amplitude of motion in an infinite space when 
angles of incidence are less than 30 degrees.  For greater angles of incidence, 
the faulting parameters derived from a whole space model in this manner are 
potentially somewhat uislaading.  The P- and SV- waves from ?. point source 
in the half space can generally be obtained f'-om the whole sp«i^a counter- 
parts by applying the appropriate plane wave surface correction.  The SV- 
waves for angles somewhat greater than critical cannot be derived in this 
way, neither can the AP-phase of the Rayleigh wive. 

Line - Item 0001f 

Earth Modeling using Synthetic Seismograms 

A study is currently in progress to test the validity of various models 
of the core-mantle boundary using synthetic seismograms.  The Langer method 
of frequency domain calculations (Richards, 1975) has distinct advantages over 
other methods in describing the effects of earth structure on waves propagating 
through the earth.  The method is uniformly asymptotic in frequency, as opposed 
to virtually all other approximating methods which are non-uniform and fall 
at furning points.  In addition, for a ray with a turning point near a dis- 
continuity in the earth, the Langer approach corrects the reflection and 
cransmission coefficients for dependence on frequency, radius or curvature of 
a discontinuity and the effect of earth structure near the discontinuity. 
Indeed, the observation of multiple core phases at distances beyond the range 
predicted by classical ray theory for currently acceptable earth models can now 
be explained in terms of tunnellii.g phenomenon (Richards, 1973, 1975) in 
which rays with turning points just above the core-mantle boundary can leak 
energy into the earth's core. 

The Laager approach is currently being applied to the synthesis of the- 
oretical seismograms of SKS and SKKS and recorded on long period instruments. 
The method also easily accounts for diffracted energy associated with SKS 
in a body wave called SPdiffKS (King and Mullor, 1975).  The behavior of the 
long period content of these body waves should deviate from classical ray 
theory.  The extent and sensitivity of this deviation for various earth models 
will be investigated.  The comparison of synthesized seismograms with data 
from WWSSN and other seismic stations will serve as i  guide to the validity 
of various earth models at the core-mantle transition zone. 

Line - Item OOOlg 

A Study of Focal Mechanisms for Intraplate Earthquakes in Central Asia 

A focal mechanism study of the contemporary tectonics of central Asia is 
being undertaken using data from both WWSSN film chips and information from 
seismograms recorded in mainland China.  The eplccntral distribution in this 
area shows that there is no sharp boundary between the Indian and Eurasian 
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7. 

plates as would be expected if the contemporary tectonics were simply the 
result of the intersection of the two , ates. Molnar £t al- (1973) proposed 
that stable blocks within the Eurasian plate may play an important role in 
the explanation of the tectonics.  There presented no quantitative evidence 
for this proposal. 

The quantitative evidence necessary tc study this tectonic problem has 
not been available until the present.  Data from the close-in Chinese stations 
are necessary to determine reliable focal mechanisms for the thrust fault 
type earthquakes which predominate in the fold belts of central Asia. The 
WWSSN station distribution does not lend itself to reliable focal mechanisms 
for this area. 

Through the analysis of the combined WWSSN and Chinese data sets, we 
hope; to obtain more accurate orientations for the slip vectors and the 
directions of the three principal stress axes.  The former can be used to 
define the direction of relative motion between two of the plates and in 
effect aid in the determination of the plate boundaries.  From the stress 
orientations, we hope to obtain an improved understanding of the relations 
between the seismicity and the tectonic features. 

In Situ Strain Relief Measurements in an Intraplate Area 

Twelve strain relief measurements were made at 5 sites on Potsdam Sand- 
atone northeast of the Adirondack Mountains, New York to test Sbar and 
Sykes (1973) suggestion that the upper crust in a large area of eastern North 
America is currently in a state of east-west compression.  In situ strain 
was relieved by overcoring, and detected using strain gages bonded to the 
sandstone at the surface. The average of nine measurements at four sites in 
the Late Cambrian Keesevillc Member of the Potsdam Sandstone indicate that 
the direction of maximum expansion upon overcoring is N780W.  These nine 
measurements also indicate that stress can be consistent in orientation 
over areas of tens of square kilometers.  The average o{ three measurements 
at one site in the Nicholville Member 11 km from the other four slten 
indicate a maximum expansion oriented N180E.  Double overbore tests suggest 
that a sizeable component of the measured strain is residual.  W. suggest 
that the residual strain measured in the Nicholville Member may De related 
to a late Proterozoic (Hadrynian) or early Cambrian stress field. 

Line - Item OOOlh 

A S^udy of the Relationship among Bouyant Zones, Great Earthquakes and 
Dynauic Boundaries of Subduct ion 

The distribution of ictge shallow earthquakes along subduction boundaries 
is in serious disagreement with the distribution pattern that might be pre- 
dicted from a simple model of plate tectuilcs.  That is, along extensive sections 
of some island ercs  large shocks occurred infrequently or not at all during 
recorded history. Most of these zones of long-term quiescence are nearly 
coterminous with segments of the margin where zones of seamounts, aseismic ridges 
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