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During the period of time covered by the grant, a number of sig-
nificant improvements were made in techniques for the determination
of epicenters and the estimation of errors involved in these deter-
minations. Computer programs were revised and improved, and a
large amount of data was collected on the regional variations ir Pn
velocity in the United States, the Soviet Union, and Europe. The
sections of this report describe briefly some of the findings under
this grant along with the titles of papers and reports and abstracts
of papers present2d orally which resulted from these studies.

HERRIN, E, and C. F. BROWN, Description of a Digital Computer Pro-
gram for the Determination of Earthquake Hypocenters, Contr, No.
F- AFOSR-414-63, Southern Methodist Univ., Dallas, Texas, 1960,

Described is a complete program called HYPO, for the Reming-
ton Rand UNIVAC 1103 digital computer designed to improve statis-
tically an approximate hypocenter, including epicentral location,
focal depth and origin time, given arrival times from 5 to 200 seismic
stations. Solutions for epicenters are accurate for any locations
including the geographic poles. Accurate depth estimates are not
possible for depths below 400 km. The computer proceeds by succes-
sive approximations, each of which permits the operator to use its
data to exercise options and to decide whether another iteration is
needed. About seven iterations, each about 60 seconds, are needed
to correct large errors in the trial date.

HERRINCK, P., Utilization of Nuclear Explosions in Civil Engineering
Work. Communate Europeene De L'energie Alomique, France, {Trans-
lated from French), 1962, Contract SD-178.

After presenting some information on the cost of nuclear devices
and the American and Russian experiences concerning excavations
by means of chemical and nuclear explosives, the present technologi -
cal status of the subject is briefly examined. The problem of radio-
active fallout is then considered, for this problem constitutes a major
obstacle to the general application of this technique. The report
finishes with the description of a method of application of nuclear
explosions which might perhaps permit excavations without the dis-
advantage of radio.ctive fallout,

HILL, D. P., R. Y. KOYANAGI, The Short-Period Seismic Network on
Hawaii and Its Sensitivity to Small Northern and Northwestern Circuri-

Pacific Earthquakes, Rept. No. NCER-4, Contract ARPA Order No.
193, U.'S. Geological Survey, Menlo Park, Calif., 1967,

This report describes the existing HVO short-period seismic
network and its capability of detecting small seismic events with north
and northwestern circum-Pacific sources. Data used in this study
are taken from selected earthquakes and earthquake swarms occurring
in the Kuril-Kamchatkan and Alaskan-Aleutian seismic belts during

1963-1965 as reported in the Hawaiian Volcano Obser vatory Summaries.

The HVO recording of the LONGSHOT event is included for compar-
ison with Aleutian earthquakes of similar magnitude and epicenter,
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HIRASAWA, T. and W, STAUDER, Spectral Analysis of Body Waves from

the Earthquake of February 18, 1958, Contr. {To. AF-AFOSR-386-63,
St. Louls Univ., St. Louls, Mo., 1963:

The earthquake south of Honshu, Japan, on February 18, 1956,
is studied by means of Fourier analysts. The focal depth is about
450) km, and the magnitude is 7 1/4 to 7 1/2. Three theoretical
models of the source mechanism, Type Ia, Type Db, and Type II,
are examined by the observed amplitude spectra of S and ScS waves.
It is found that the observed amplitude ratios of the Fourier com-
ponents between two horizontal components of the S wave and of the
ScS wave, respectively, agree well with the theoretical ratios for a
Type II source. The scattering from the mean amplitude is calculated,
and the result shows that the Type II model is preferable to either
of the Type I mudels. Described is how the radius of the source
region is estimated.

HOERNES, V. R., ""The Earthquake of Messina on December 28, 1908,

Sonder. Aus. Geol. Runds., Vol. 1, pp. 177-182, 1910, (Translated from
German), Contract SD-78,

It was to be anticipated that the violent earthquake of 1908 would
be the cause of many publications, in a manner similar to the earth-
quake of Lisbon. The present report considers only the most impor-
tant of these publications, and does so only in brief. It was impossible
to consider a complete investigation, since the mere listing of all the
reports that have appeared in many journals throughout the world on
the subject of this earthquake would far exceed the space available.
This report, then, is a bibliographical essay on the most important
studies which have as their svbject the Messina earthquake of 1908.

HOFMANN, R. B., Limitation of Correction Factor Application to Magni-

tude Formulas, VESIAC Rept. No. 4410-7T1-X, Contr. No. SD-78, Univ.
of Michigan, Inst. of Sci. & Tech., Ann Arbor, Mich., 1964.

This is a study of the limitation of correction factor application
to magnitude formulas.

HOFMANN, R. B., Magnitude Determination Problems for the Worldwide

Collection and Analysis Program, VESIAC Rept. No. 4410-71-X, Contr.
No. SD-78, Univ. of Michigan, Inst. of Sci. & Tech., Ann Arbor, Mich,,
1964,

Very high positive station magnitude corrections for short-
period seismograph systems are obtained by comparing published
magnitudes with calculated magnitudes. This correction does not
apply at less than shadow zone distances. Two types of evidence
are given for this, The average such correction for six of eight
specific instrument types, distribnted world wide, shows increasing
positive values with decreasing average bandpass period and band-
pass width. Possible explanations for these phenomena are higher
than normal attenuation of the short-period components of P waves
by the shadow zone mechanism, and variation in the position of the
available broad P-energy spectrum passed by any specific instru-
ment.
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HOFMANN, R. B. and F. E, ROMBERG, Comparison of Earthquake Magni-
tude Determination Methods, Speclal Rept. No. 8, Contract No. AF 19
(604)-8517, Texas Inst,, Dallas, Texas, 1963,

VESIAC 6109 VU Magnitudes determined from P waves are influenced by instrument
type. Short-period instruments generally yield magnitudes about one
untt less than long-period instruments for teleseisms. For near events
this difference is reduced,

The apparently anomalous relationshlp between the my, scale
recently adopted by the USC&GS and AFTAC and the widely used
Richter scale, M, can be explained by the different rules for measuring
P amplitudes by instrumental band-pass characteristics, and by possi-
ble shadow-zone effects.

HOFMANN, R. B, and R. W. WYLIE, Magnitude Calculation for the World-
wide Collection and Analysis Program, VESTAC Rept, Mo. 4410-11-X,
Contr, No, SD-78, Univ, of Michigan, Inst. of Sci. & Tech., Ann Arbor,
Mich., 1964,

VESIAC 8128 G VU £cveral methods of magnitude determination are in comnion

AD 441 592 ' use; each has advantages and limitations. The methods and condi-
tions under which each may be used are shown in this report, Mag-
nification vs. period curves for seismograph systems frequently
have steep slopes. Thus, the phase of largest trace amplitude may
not represent that with largest ground motion. Two amplitude and
period measurements, except with 20-second surface waves, should
be made when possible, to minimize the potential error.

HOGAN, J. G., J. J. BLANEY, T. E. FOLEY, and W. E. HAYNES, et, al,
Evaluation of Seismic Instruments and Basic Research on Seismic
nve Propagation, Final Sci. Rept., 1 June 1966 to 31 August 1968,
Rept. No. AFCRL 68-0589, Contract AF 19(628)-6067, Boston College,
Chestnut Hill, Mass., 1968

VESIAC 19,159 VU Seismomc:er test procedures are presented. Results of the tests
AD 679 558 performed on Electro-Tech's model EV17 seismometers used in the
portable seismic detection system are detailed.

The results of frequency response tests performed on the porta-
ble seismic detection system are presented. Changes and modifications
of the portable seismic detection system are described.

HOLDER, A. P., M. H. P. BOTT, Crustal Structure of Great Britain, Final
Sci. Rept., 1 August 1963 to 3T May 1968, Coniract AF 61(052)-733,
Durham Univ., Durham, England, 1968

VESIAC 19,282 VU The final form of the hardware built for crustal refraction studles
AD 684 550 is summarized and some preliminary results from a major crustal
refraction experiment are given,

HOLYER, R. J., Simulation of Adaptive On-Line Maximum- Likelihood
Processing, Seismic Array Processing Techniques, Tech, Rept. No.
11, Contract VT/0701, FJ33657-T0C-0100, Texas Inst., Inc., Dallas,
Texas, 1970
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On-line adaptive maximum-likelihood processing has been simu-
lated on the IBM S/360 computer to investigate some of the problems
associated with on-line processing, The problems considered were
the presence of signals in the data, dead or noisy channels, and sig-
nal model errors in adaptive beamsteers, Experimental results
indicate that relatively simple techniques are effective in reducing
the detrimental effects of these on-line problems to an insignificant
level.

HOLYER, R. J., and R. L. FISHER, Worldwide Collection and Interpreta-

tion of Earthquake Data - Special Report No. 5: Method for Treating
Cumulative Errors in Epicenter Determinations, Contract C-104-65,
Texas Instr., Inc., Dallas, Texas, 1966.

A new technique is presented which removes both regional errors
and near-source crustal and upper mantle anomalies from epicenter
location calculations, This technique treats each event individually
rather than statistically. Many sources of error are possible in each
epicenter location. These errors can be classified into two groups:
(1) random, and (2) cumulative. The effects of random errors in epi-
center location are reduced by the present least-squares method used
by the USC&GS and Texas Instruments. The method introduced here
treats cumulative errors, the presence of which results in an irregu-
lar azimuthal distribution of time residuals. Time-residual patterns
are studied to determine a theoretical epicenter shift toward the true
location, and the data are applied to a number of events.

HOOK, J. F. and T. KARLSSON, A Theoretical Study on Propagation of

Seismic Waves in an Inhomogeneous Earth, Final Rept., Contract No.
AF 49(638)-1082, Natl, Engr. (i, Co., Pasadena, Calif., 1963,

This final report summarizes the work performed, which had
already been published in seven papers. The work involved extending
and perfecting a generalization of the Helmholtz method of potentials
that yields separation of the P and SV components for certain types
of transversely inhomogeneous media. The method is applied to repre-
sentative P and SV problems; for this initial study, inhomogeneous
media for which analysis was simplest were chosen. A nearly com-
plete catalog of the separable cases of the P and SV components of
the vector wave equation was prepared for a system of nonlinear
equations the properties of the medium had to satisfy. Lamb's prob-
lem for an inhomogeneous medium with constant velocities of propa-
gation is considered.

HOOVER, D. B., D. PLOUFF, and J. H. HEALY, Calibration of a Seismic-

Refraction System, Tech. Rept. No. 39, Contract ARPA Order No. 193-
64, U. S, Geological Survey, Denver, Colorado, 1965.

A high fidelity piezoelectric shake table has been used to calibrate
the U. 8. Geological Survey's long-range seismic-refraction equipment,
The frequency respons= is obtained by Fourier analysis of the system
output from a step function in displacement, and by direct measure-
ment of the response to sinusoidal displacements. An auxiliary in
situ test (current release) which does not require a shake table is used
to calibrate the system each time a field recording is made. The com-
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bination of these three techniques provide an accurate calibration that
can be continuously monitored during the course of a field program.

HOWARD, J. H., The Mechanical Analysis of Quaternary Tectonism, Final
Rept., 1 October 1966 Through 30 September 1967, Rept. No. AFCRL-
67-1:630, Contract F 19628-67-C-0036, Shell Development Co., Houston,
Texas, 1967.

This research has been concerned principally with the analysis
of strains which have developed at the earth's surface during the last
35 years. Deformation of the earth's surface has occurred within the
last 35 years and presumably is continuing today. The deformation
is documented by repeated surveys of geodetic movements. Sufficient
data exist at a number of areas to determine strains. These deter-
minations, however, involve interpolations of data.

HOWARD, J. H,, Recent Deformation at Buena Vista Hills - (Appendix B)

of The Mechanical Analysis of Quaternary Tectonism, Rept. No. AFCRL-

67-0630, Contract F 19628-67C-0036, Shell Development Co., Houston,
Texas, 1967.

This article presents a method for describing the displacenicnts
and strains associated with these areas where data are available cn
the movements of a limited number of points. This article also de-
scribes deformations which have occurred at Buena Vista Hills, Cali-
fornia, durirg the period 1932-1959,

HOWARD, J. H.,, Recent Deformation of the Cholame and Taft-Maricopa
Areas, Califo.nia - (Appendix C) of The Mechanical Analysis of Quat-
ernary Tectonism, Rept. No, AFCRL-67-0630, Contract F 19628-67C-
0036, Shell Development Co., Houston, Texas, 1967.

This article presents the analyses of deformation which have
occurred at the earth's surface within the last 35 years to two areas
whi~h cross the San Andreas fault. These areas are: (1) the Cholame
area and (2) the Taft-Maricopa area (Figure C-1). This article is
also concerned with reviewing selected methods of analyzing geodetic
data in order to describe strains which are developing in the earth.

HOWARD, J. H., The Two-Dimensional Analysis of Movements of Points

to Determine Finite Strains - (Appendix A) of The Mechanical Analysis

of Quaternary Tectonism, Rept. No. AFCRL-67-0630, Contract F 19628 -
37C-0036, Shell Development Co., Houston, Texas, 1967.

This article presents a method fcr analyzing the deformation of a
body when the positions through time of a limited number of points
are known. The method now applies to two-dimensional problems only,
but could be extended to three dimensions. The method applies to the
analysis of geodetic data on recent crustal displacements and to the
two-dimensional analysis of deformed fossils and of existing large-
scale geologic structures.
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HOWARD, J. H., The Use of Transformation Constants in Finite Homo-

geneous Strain Analysis - (Appendix D) of The Mechanical Analysis of
Quaternar.x Tectonism, Rept. No, AFC RL-67-0630, Contract ¥ 19628-

, Shell Development Co., Ventura, Calif., 1967.

The size, shape and orientation of the strain ellipse, which graph-
ically portrays the state of strain, are functions of the transformation
constants and can be computed when the transformation constants have
been determined.

This article presents a method for determining these constants.
This article also illustrates their use by a hypothetical example (a
sheared crystal) :nd by two real examples (a deformed spirifer and a
stretched belemii ).

HOWARD, R. F., Bataymetry Program Kurile Islands Experiment, 3. Ocean-

Bottom Seisniographic Experiments, Project VI/6706 Contract F33657-
67C-1050, Texas Inst. Inc., Dallas, Texas, 1967,

A bathymetric survey was conducted as a part of the Kurile Is-
lands Experiment. Since the primary efforts of the experiment were
directed toward the Ocean-Bottom Seismograph and Explosive Pro-
gram, the method used during the bathymetric survey was appropriate
but not optimum. Bathymetric data were very good and were as reliable
as navigatio: would permit, However, the profile coverage was gener-
aliy too sparse. The c. \clusion is that observations of depth vaiues,
OBS-environmental relations and overall bathymetry are valid within
navigational limits.

HOWELL, B, F, and P, M. LAVIN, Model Studies of Seismic Energy Dis-

tribution Around Different Types of Sources, Final Rept., Contract No.
AF 19(604)-7383, Pennsylvania State Univ., University Park, Pa., 1963,

This report discusses model studies of first motions produced by
an actual fault. Eight models were used, five of Plexiglas and three
of Plexiglas and steel, Results indicated a double-couple source
mechanism, Studies were also conducted on the effect of near-source
velocity discontinuities on first motion patterns. Conventional two-
dimensional ultrasonic techniques were employed. It was shown that
it is possible to distinguish between various simple force systems,
simulating earthquake and explosion source mechanisms on the basis
of first motion studies. However, interpretational problems can exist
if the focal are: is not hiomogeneous.

HOWELL, B. F., and P. M. LAVIN, Studies of the Effect of Depth of Focus

on Seismic Pulses, Contract AF 19(628)-238, Pennsylvania State
Univ., University Park, Pennsylvania, 1966.

The principal objective of this research is to improve the accuracy
of focal-depth determination as a means of distinguishing between nat-
ural earthquakes and explosions. The research has consisted mainiy
of evaleating a method of focal-depth determination which depends on
recognition of the sequence of events which arise from the refiection
of the initial ¥ pulse at the surface and evaluating the factors con-
trolling the accuracy of this measurement,
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A second objective is to study the effect of the nature of a boun-
dary on seismic pulses refracted along it both in scale models and in
the real earth.

HOWELL, B. F., and P. M, LAVIN, Studies of the Effect of Depth of
Focus on Seismic Pulses, Final Rept., January Through
ctober 1963, Rept. No. AFCRL-66-764, Contract AF 19(628)-
238, DPenn, State Univ., University Park, Pa., 1966.

VESIAC 15,324 VU This report summarizes conclusions of 30 reports issued in con-
AD 646 035 nection with this contract, and lists the reports, which discuss how each
of the objectives of the contract was reached.

The principal method used to measure depth-of-focus of shallow
events is the Watson-Merdler inverse-filtering technique. A simpli-
fied version which neglects noise also finds ghosts in a seismogram,
as does cross-correlation. The three methods frequently find the
same ghosts,

Two factors make it difficult for all three methods to find ghosts: (1)
5-P seismometers do not record the main part of the energy in most
pulses; (2) the ghosts commonly differ greatly from their primaries
in waveform and frequency spectrum.

HOWELL, B. F., P, M, LAVIN, A. DURAZZO and Y. NAKAMURA, Model
Studies of the Effect of Depth of Focus on Seismic Pulses, First Semi-
annual Tech. Rept,. Contract No, AF 19(628)-238, Pennsylvania State
Univ., University Park, Pa., 1962,

VESIAC 6498 VU The object of this research is to develop a technique for deter-
mining the depth of focus of a seismic disturbance to within plus or
minus 5 km accuracy or better. The use of accurate focal depth
measurements to distinguish between earthquakes and underground
nuclear explosions is discussed. The phase and frequency-spectra
differences in a seismic pulse should depend on the depth of focus,
In this project, results from two-dimensional model studies will be
compared with actual seismograms to see whether the same effects
are present. This report discusses certain difficulties in choosing
material for the model. Several means of attaching transducers to
the model are described. Preliminary results and other matters are
included.

HOWELL, B. F., P. M. LAVIN, S. C. MERDLER, and Y. NAKAMURA,
et al., Model Studies of the Effect of Depth of Focus on Seismic
Pulses, Semiannual Tech, Rept. to June 1963, Contract AF 19{628)-
238, Pennsylvania State Univ., University Park, Pa., 1963,

VESIAC 14,321 VU This report discusses progress on attempts to improve methods
of determining the depth from the earth's surface of seismic wave
sources. It is desired that all disturbances originating at depths
greater than those accessible to man be distinguished from those
originating at lesser depths. The latter mighi then be due to nuclear
explosions, unless there is evidence of a natura' cause. Included is
a discussion of near-source and distant stations. A section on seis-
mogram analysis and a discussion of a report on the effect of a transi-
tion zone at the M Discontinuity on the frequency spectrum of seismic
waves refracted at the boundary are included.
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WUANG, ¥ T, Ihgital Kvadestion of a Calthration Teehnique for Muliple-

Vlement Areay Systems, Teobmicsl gt No. 65-127, Contract VT,
W51 AV SIMSITIMES, Teledyne imbustties, Geotech Division, Gar-
laed, Tenas, 1965

A quantiative analyets was made using techniques of digital spec-
tral amalyeia. Two diffetent approaches were compared — statistical
ard determiniatic. For the stidtaticat approach, the computer pro-
eram “ILACEY.” which computes praer density spectra, was adopted.
A progeam which uses the Numerical Transtorm Theorem wax wrilten
for the CHC 160A digital computer, This program, "NUTRAN." reltex
o0 a deterministic constderation of a tHime series, The agreement he-
fwren the [old calibration and the estimation of the magntlication curve
ts quite gond up to 1.5 cpa, considering the simplicity of tie mathemat -
1€3) muaded ured in the stuady. The scatter above this frequeney is
discusaed,

HUANG, Y. T.. Pretiminary Evatuatton of A Catibration Technique For

Multt lr-‘}!ﬁ'mnmio\rmg Systems, Toch, Rept. No, 65-111, Contract
VT 1051, AF I65T)- 12145, Teledyne tndustries, Ine., Geotech Div,,
Garland, Texas, 1965,

A concept is tnvestigated for the ealibration of selsmographs which
usen spectra of strong teleselsmic P waves. This technlque has a
spectal application In Large Aperture Selsmic Arrays (LASA). where
calibration of each tnstrument indivtduatty becomes difficult because
of the number of seismometers involved,

Signals recorded Ly standard Bentoft short-pertod selsmographs
were anatyzed by means of an anatog spectrum anaiyzer. The study
shows a remarkable agreement between the estimated values of the
rolattve magntfication eurves and the actuatly calibrated values for
pertods greater than | sec, For shorter periods, however, the agree-
ment ts not good enough for actual application.
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MUANG, ¥. T., On a Source of Selsmic Anyl_lgjude Anonmalies Due to Dila-
tational Waves, Techntcal Tepl. Ro. 67-8, Project VITET J, Contract
Iﬂ!(ﬁ'ﬂﬁﬁim. Teledyne Industrtes, Inc,, Centech Div,, Garland,
Texas, 1907,

VESIAC 16,065 VU An idea of an elastically restrained boundary is introdaced for

Al 813 148 partial explanation of the ampiitude anomalies customarily observed
near the low-velocity, weathered layer of the earth's surface. Non-
dimensional parameters are used as measures of restraint for par-
ticle motlon within this weathered layer overlying an isotropic, homog-
eneous, semi-infinite solid earth. It ix tound that the degree of sur-
face restraint has considerable effect on the amplitude anomaly when
the nondimensional parameter for the restralnt of particie motion
which rauges from zero to infinity becomes greater than unity.

HUANG, Y. T., Spectrum Flitering b Means of Numerical Transform
Theorem, Tech. ept, No. 66-19, Contract VT/405 , AF -
9, Teledyne Indust,, Inc., Geotech, Div., Gariand, Texas, 1966.

VESIAC 14,319 VU A new type of digital filtering is explained without using the eon-
volution theorem used in electrical engineering. The scheme mmakes
use of the Numerical Trinsform Theorem which transforms a pair
of finlte speetra (i.e., amplituce and phase spectra) in the frequency
domain into a finite time series. This time serles, which may be
filtered during transformation, has precisely the same record length
as the "orlginal” time series without introducing meaningless tran-
slents. The speetrum filtering technique, in contrast to the convolu-
tion filtering technique, does not require a separate digital filter.

HUNKINS, K., Studies tn Marine Geophysics and Underwater Sound from
Drifting Ice Stations, Conir, No. NONR 266(82), Tamont Geol. Observ.,
Pallsades, N. Y., 1961

VESIAC 8299 vU This report outlines the studies undertaken in marine geophysics
and underwater sound from drifting ice stations. The report covers
five tems: 1) marine geophysics at T- 3; an expanded program of

. research was inaugrated at T-3 in Juae 1963. This involved the
addition of a eontinucusly operating precision depth recorder; 2)
setsmic refraction experiments in the Arctic Ocean; a long seismic
refraction profile was obtained in the Chukchi Sea through a coopera-
tive project with the Universities of Wisconsin and Minnesota; 3) physi-
eal oceanographic program at T-3; new studies were begun in June
19€3; 4) marine geology; bottom pbotographs were taken and samples
obtained for analysis for radiocarbon to determine the sedimentation
and climatle history of the arctic; and 5) wave motion and carthquakes
in the Arctlc Ocean,

HUNKINS, K., Studies in Marine Geophysics and Underwater Sound from
Drifting Ice Stations, Semiannual Tech, Summni, Rept., Contract No,
Nonr 266(82), Lamont Geol. Observ., Palisades, N.Y,, 1963,

VESIAC 7330 VU This summary report provides a capsule comment on hoth past
AD 411 193 and proposed work in the following areas: 1) magnetics experiment
cn Flether's Ice Island (T-3), 2) summer prograni on T-3, 3) reduction
of T-3 data, 4) seismic refraction studies proposed for the fall, 5)

336



WILLOW RUN LABORATORIES

ocean-bottom and ice surface seismic noise measurements made on
ARLIS 11, 6) shallow-water sound propagation in the Arctic Ocean, and
7) additional ARLIS II results.

HUNKINS, K., Studies in Marine Geophysics and Underwater Sound from
Drifting Ice Stations, Semiannual Tech, Summ, Rept., 1 July Through
December 1964, Coutr. NOnr 266(82), Lamont Geol. Observ.,
Palisades, N. Y., 1964,

VESIAC 10,550 VU This report is concerned with the following things:
AD 457 064

(1) It is a semi-annual report that covers the field operations at
T-3, a drifting ice station which is operated in the Arctic area by the
Lamont Geological Observatory of Columbia University;

(2) Airborne Magnetic Survey Project: the work done on this
project in the time period under consideration is discussed;

(3) work at Lamont Geological Observatory, in Marine Geo-
physics and Submarine acoustics and seismology is discussed. Work
done in Physical Oceanography is discussed.

Also included in the report are abstrac!s of two papers which
were presented at the American Geophysieal Union Meeting, Washing-
ton, D. C., April 1965.

HUNKINS, K., Studies in Marine Geophysics and Underwater Sound from
Driiting Ice Stations, Semiannual Tech, Summ., Rept., Contract NOnr
266(82), Lamonl Geol. Observ., Columbia Univ., Palisades, N. Y.,
1964.

VESIAC 14,324 VU This Semi-annual Technical Summary Report covers the research
program during the winter and spring, 1964-1965, Studies continued
with depth gravity, and magnetic measurements. Navigation and
weather data were also taken as necessary background for the peo-
physical observations. The field operalions are deseribed. In addi-
tion, the data analysis at Lamont Geological Observatory during the
period is discussed. Three areas are reported on: (a) marine geo-
physics; (b) underwater acoustics; and (c) physical oceanography.

HUNKINS, K., Studies in Marine Geophysics and Underwater Sound from
Drifting Ice Stations, Semi-Annual Tech. Summ, Rept, Contract NOnr
266(82), Columbia Univ., New York, N. Y., 1967,

VESIAC 16,643 VU This report describes work accomplished at Fletcher's lce Island
AD 650 409 (T-3) during the reporting period. The topics discussed inctude nav-
igation, bathymetry, and seismic profiling,

HUNKINS, K., Studies in Marine Geophysics and Underwater Sound from
Drifting Ice Stations, Semi-Annual Tech, Summ, Rept, 1 July Through
31 December 1967, Contract Nonr 266 (82), Columbia Univ., New York,
N. Y., 1967,

VESIAC 18,001 VU This report contains brief statements of work done in the following
fields; Navigation, Bathymetry, Gravity, Magnetics, Seismic Profiler,
Bottom Sampling, Marine Geochemistry, Nephelometer, Current Mea-
surements, Underwater Sound, and Arctic Sound Scattering Layers.
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HUNKINS, K., Studies in Marlne Geophysics and Underwater Sound from

Driftlng ice Stations, Semiannual Tech. Summ. Rept., 1 January to 30
June 1968, Contract Nonr 266(82), Columbia Univ., New York, N. Y.,
1968

This report is a semiannual technical report which discussed
work done on the following subjects: Navigation, Bathymetry, Gravity,
Magnetlcs, Seismic Profiles, Marine Geochemistry, Underwater Sound,
and Data Anaiysis.,

HUNKINS, K., Studies in Marine Geophysics and Underwater Sound from

Drifting Ice Stations, Semiannual Tech, Summ. Rept,, 1 July to 31
Dec. 1968, Contract Nonr 266(82), Lanont-Doherty Geoi. Observ,,
Columbia Univ,, Palisades, N, Y., 1968

This semi-annual Technical Summary report inciudes descrip-
tions of the operations at Fletchers Ice Island (T-3) and work at
Lamont. It also describes the computer progriams written for the
marine geophysical data analysis.

HUNT, D. P., A Seiccted Events Recorder for Seismie Appiications, Sci.

Interim Rept., Rept. No. AFOSR-70-0330, Contract AFOSR-6406-66,
Univ. of Nevada, Reno, Nev,, 1969

This document describes a developmentai, suitcase-size portable
seismic recording station specificaliy taiiored to micro-earthquake
investigation. The total instrument package, inciuding recoider, 24-
hour battery pack, radio antenna, seismometer, and fieid wire weighs
less than 100 pounds and can be hand-carried by two peopie into re-
mote areas not aecessible by other means,

The recorder portion of tihe station is a two-chamnei, iow speed,
tnstrumentation-type maguctic tape recorder which was deveioped
for this partleular appiication, This recorder has the unhique eapa-
bility to edit incoming data and record only those sigmais that exceed
a preset amplitude threshold while retaining the iow-ievei preamble
to tihe recorded event. A time signal derived from a National Bureau
of Standards (WWVi3) broadcast is recorded with the dati to provide
accurate event-time correlatton,

Reproduce capabiiity is provided within the station to permit
signal monitortng during set-up and to aliow transfer of data from
the magnetic tape to chart type records for visual analysis,

HUSTED. J. E., Studies of the Seismicity of the State of Georgia, ihases

1 and 11, Semiannual Tech. Rept. No. 2, CG8-1237, Georgia Inst. of
Tech,, Atianta, Ga., 1965,

in this report, work has been confined to anaiysis of seismograms
for both local and teleseismic events, with emphasls on teteseismic
events. This seismogram anaiysis has two main objecttves: "the
exiamination of residuals from the Jeffreys-Builen travei time tabies
to determine whether or not there are any eorreiations which could
be applied to make the tabies more accurateiy refieet travei time ob-
served at thls station: and the computation of regtonai magnttude
corrections for this station.” A discussion of how these objeetives
are betng achieved ends the report,
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HUSTED, J. E., Studies of the Seismicity of the State of Georgia, Phases
I and T, Semi-Annual Tech. Rept. No. 3, Contract CGS-12317, Georgia
Inst. of Tech., Atlanta, Ga., 1964.

VESIAC 12,609 VU Preliminary results are given from earthquake body wave mag-
nitude studies “nd from local explosion studies.

IBM CORP. (STAFF), LASA Experimental Signal Processing System,
First Quarterly Tech. Rept., Rept. No. TR-67-458, Contract F19628-
67C-0198, IBM Corp., Gaithersburg, Md., 1967.

VESIAC 16,943 VU This document discusses the effort expended during the first

AD 661 358 quarter to provide the hardware and software necessary to support
research and development directed toward the study of seismic
signal processing and delineates tasks planned for execution during
the next quarter.

In addition to work accomplished and future plans, this document
presents detailed information related to System Data Flow and Hard-
ware Configuration, Array Interface Monitor and Control, Programming,
Microcoding, and Washington Laboratory in Appendices A through
E, respectively.

IBM CORP. (STAFF), LASA Expﬁrimental Si%\al Processing System,
Third Quarteriy Tech. Rept. No. TR 68-149, Contract F19628-67C -
0198, 1BM Corp., Gaithersburg, Md., 1967.

VESIAC 18,319 VU The Third Quarterly Technical Report for the LASA Experiinental

AD 670 866 Signal Processing System identifies the effort expended to provide the
hardware and software in support of research and deveiopment directed
toward the study of seismic signal processing. It aiso delineates work
tasks planned for the next quarter. This document presents detailed
information reiated to machine configurations, time delay correlation,
event iocation accuracy, optimum processing, fast Fourier transform,
array design, steering delay iibrary, magnitude estimation, and travel
time characterization.

IBM CORP. (STAFF), LASA Signal Processin Simulation, and Communica-
tions Study, February 1§5é - January l§3|§:7, Final Rept. No. ESD-TR-
§6-635, Contract AF 19(628)-5948, IBM Corp., Gaithersburg, Md.. 1967.

VESIAC 16,372 VU In this finai report, the study resuits are described in detail. A

AD 655 802 summary of the findings correlates the results with factual detaii
reported eariier. Signal processing is discuss~d; further system and
simulation studies are reported; suggested sysiem impiementation is
extended; and the set of simulation programs used in this study is
presented.

IBM FEDERAL SYSTEMS DIV, (STAFF), LASA Signal Processing Simu-
lation, and Communications Stud V.1, Rept. No. ESD-TR-66-463,
AF 10(628)-5948, IBM Federal S%stcms Div., Gaithersburg, Md., 1966.
VESIAC 15,550 VU This report sets forth a functional description of a LASA Signal
AD 636 979 Processing System. The system parameters have been chosen by
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taking advantage of important s ~tem tradeoffs to reduce the hardware
necessary to implement the knov. operating requirements. The system
is configured to allow considerable experimentation. Generalized
processing techniques and system partitioning have been employed to
permit growth and change on the bzsis of experimental results. On

the other hand, certain desired operational system functions and per-
formance objectives can at this time be identified. These have been
taken into account so that immediate advantage can be taken of existing
array equipments and signal processing technology.

ICHIKAWA, M., P. W. BASHAM, A Study of P-Wave Amplitude and Spec-

tral Characteristics at Canadian Seismic Stations, Contract AF-AFOSR-
62-453, Arctic Inst. of North America, Montreal, Quebec, Canada, 1966.

A study of the relative recording ability of Canadian seismological
stations is in progress at the Observatories Branch, Dept. of Mines
and Technicai Surveys. Consideration of P-wave amplitude anomalies
indicates that the causes of these anomalies are likely to be in the
fower crust or upper mantle. Consideration of variations in the spec-
tral structure of P waves indicates that a very great influence is exerted
by the geologic structure near the station. Consideration of S/N indi-
cates that Mouid Bay's excellent sensitivity is mainly the resuit of its
generally iow noise level,

IL'IN, A. V., ""Fioor Reiief of the Gulf of Kamchatka,'" Akad. Nauk SSSR,

Trudy Inst. Okeanoiogii, Vol. 50, pp. 21-28, 1961, (Transiated from
Russian), Contract SD-178.

From 1950 to 1955, the expeditionary vessel of the Inst. of Ocean-
ology, the Vityaz, entered the Gulf of Kamchatka many times in con-
ducting oceanographic investigations in the seas of the Far East and
of the northwestern part of the Pacific Ocean. A series of sounding
tasks were obtained and the data was obtained for a detaiied charac-
terization of the sea floor in the Gulf of Kamchatka. The investigation
of the relief of the sea floor was accompiished with automaticaiiy
recording echo sounders. A new bathymetric map of the Gulf was
compiied on the basis of the Vityaz data. Data of the Korfo-Kara-
ginski expedition of the Inst. of Oceanology on the vessei Academician
Shuieikin in 1956 was used as suppiementary materiai.

ING, Dr., and J. M. MUNUERA, Recent Seismologicai Contributions in

Spain, Contract AF 61(052)-657, Instituto Geografico y Catastral,
Madrid, Spain, 1965,

The author describes results from research in the area bounded
by the meridians 10 deg. W, 5 deg. E, 35 deg. N, and 44 deg. N. In-
ciuded are: (a) a description of the seismological network, instru-
mentation, and instrumentation accuracy in this area; (b) a discussion
of a tabie computed by Morences, and his homogenized calibration of
the stations at Maiga, Logrono, Alicante, and Almiria. Discussed is
his simpiifications of Eaton's method to deduce critical damping cor-
responding to high pericd cases; and (c) studies by Payo and Arroyo,
concerning instrumentation, the Euroasiatic path, frequency, regres-
sion logs, earthquake enérg¢y and epicenter studies.
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ING, Dr., and G. PAYO, A Model of Crustal-Mantle Structure for the

Iberian Peninsula Area, Contract AF 61{052)-657, Instituto Geografico

y Catastral, Madrid, Spain, 1965.

VESIAC 10,764 VU Making use of the earthquakes recorded at the Spanish seismo-
logical observatories during the last 15 years and at a distance from
the stations less than 1,000 km, the author has selected 40 of them
which show the clcarest records in all the stations. Epicenter loca-
tion was revised and recalculated. Travel time curves for the six
fundamental crustal phases, generally considered in near quakes,
have been determinea at Toledo with these earthquake records. The
least square method was used. Algerian quakes provided information
on the crust through the Mediterranean Sea arm.

INGRAM, L. F., Project DANNY BOY, Earth-Motion Measurements, Rept.
No. POR-1811, Contract DASA 1.2, U. S. Army Engineer Waterways
Exper. Station, 1964,

VESIAC 8971 VU The objective of Danny Boy Project 1.2 was to measure ground

AD 609 097 motion resulting from an underground nuclear detonation in basalt,
This report presents and analyzes the measurements obtained from
31 vertically and horizontally oriented accelerometers and 3 vertically
oriented velocity meters.

Peak acceleration values were considerably less than anticipated.

Peak acceleration attenuated approximately as slant range to the minus
5.6 power between 34 and 95 meters slant range, and as slant range to
the minus 2.1 power between 95 and 300 meters slant range.

INTERNATL. BUSINESS MACH, (STAFF), Evaluation of LASA Beam Pre-
cision, Sci, Experiment Test Results, Rept, No. ESD-TR-69-187, Con-
fract F19628-67C-0198, Internatl, Business Mach., Inc., Gaithersburg,

Md., 1968
VESIAC 19,827 VU This document of test results reviews an experiment designed to
AD 858 688 evaluate the LASA beam precision as portrayed by the observed scatter

in epicenter surface image estimates. Delineation of the experiment
motivation, the test event data and the procedural methodology estab-
lishes the scope of the investigation, Detailed information describing
the tests performed, the results obtained and the conclusions reached
provides a comprehensive outline of the accomplished experiment.

INTERNATIONAL BUSINESS MACH. (STAFF), Experimental Signal Pro-
cessing System, Fourth Quarterly Tech. Rept., Rept, No, ESD-TR-
68-36&, Contract F19628-67C-0198, International Business Mach.,
Gaithersburg, Md., 1967

VESIAC 18,781 VU The Fourth Quarterly Technical Report for the LASA Experiinental

AD 839 715 Signal Processing System identifies the effort expended during the
fourth quarter to provide the hardware and software to support re-
search and development directed toward the study of seismic signal
processing, It also delineates work tasks planned for the next quarter.
This document presents detailed information related to machine con-
figurations, an operational signal processing system of interest with
interim implementation capability, Subarray Electronics Module II,
the Long Period Electronics Module, and beam phase delays.
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INTERNATL. BUSINESS MACH. (STAFF), Experimental Signal Processing

System, Fifth Quarterly Tech, Rept., 1 November 1067 to 31 January
1968, Rept. No. ESD-TR-68-450, Contract F19628-67C-0198, Internatl,
Business Mach., Gaithersburg, Md., 1968

The Fifth Quarterly Technical Report for the LASA Experimental
Signal Processing System ident.fies the effort expended during the
fifth quarter to provide the hardware and software to support research
and development directed toward the study of seismic signal processing.
It also delineates work tasks planned for the next quarter. This docu-
ment presents detailed information related to machine configurations,
design of IISPS signal processing and communication equipment and
of SEM/LEM haraware, technical requirements for an operations
console, and Detection Processor operating specifications.

INTERNATL. BUSINESS MACH. (STAFF), Experimental Signal Processing

System, Final Tech. Rept., Vol. I., Repl, No, ESD-TR-69-80, Contract
FI9828-67C-0198, Internatl. Bus. Mach., Gaithersburg, Md., 1969

This report summarizes the effort expended during the program
period to provide the hardware and software to support research and
development directed toward the study of seismic signal processing,
It also reviews the results and summarizes the accomplishments for
the seventh quarter. The document presents detailed information
related to machine configurations, data communication requirements,
long period control techniques, evaluation of the ESPS system, imple-
mentation of an event processing capability, array and subarray beam
deployments, and application of fidelity optimum processing,

INTERNATL. BUSINESS MACH. (STAFF), Inteyrated Seismic Research

Signal Processing System, Second Quarferly Tech. Rept., Rept. No.
ESD-TR-69-357, Contract F19628-69C-0400, Internatl. Business Mach.,
Gaithersburg, Md., 1969

The Second Quarterly Technical Report for the Integrated Seismic
Research Signal Processing System (ISRSPS) identifies the effort
expended to provide the hardware and software in support of research
and development directed toward the study of seismic signal processing.
It also delineates work tasks planned for the next quarter. This doc-
ument presents detailed information related to the Interim System for
both LASA and NORSAR, @yer subarray short period data analysis,
NORSAR detection processing, LASA microbarograph data analysis,
and retrofit for the subarray electronics module.

INTERNATL. BUSINESS MACH. (STAFF), Integrated Seismic Research

Signal Processing System, Third Quarterly Tech. Rept., Rept. No.
ESD-TR-70-25, Contract FI19628-68C-0400, Internatl. Bus. Mach.,
Gaithersburg, Md.. 1969.

This report identifies the effort expended to provide the hardware
and software in support of research and development directed toward
the study of seismic signal processing, It also delineates work tasks
planned for the next quarter. This document provides detailed tech-
nical information related to seismic event processing, seismic data
analysis, estimating the depth of seismic events, modification study
of LASA , parameters used in Phase 0 event processing and the pro-
cedures for processing seismic data from multiple arrays.
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INTERNATL. BUSINESS MACH. (STAFF), Kinetic Erergy Estimates of
Seismic Magnitude, Sci, Experiment Test Results, Rept. No. ESD-TR-
68-424, Contract F19628-67C-0198, Internatl, Business Mach., Gai-
thersburg, Md., 1968

Thls document of test results reviews an experiment to evaluate
the consistency of automatic magnitude estimates based on the calcu-
lation of kinetic energy in the seismic ''P'' wave as derived from
L.ASA short period data, Delineation of the experiment motivation,
the test event data, and the procedural methodology establishes the
scope of the investigation. Detailed information describing the test
performed, the results obtained, and the conclusions reached provides
a comprehensive outline of the accomplished experiment.

INTERNATIONAL BUSINESS MACH., (STAFF), LASA Signal Processing,
Stimulation, and Communications Study - Vol. II, Quarterly Tech.
Report, 14 February 1966 Through 14 May 1966, Rept. No. ESD-TR-
66-463, Contract AF 19(628)-5948, Iuternational Business Mach.,
Rockville, Maryland, 1966.

Brief statements on the purpose, status, and future plans of the
following tasks are given: (I) System Performance Study; (2) Signal
and Noise Simulation; (3) Beam Coverage Analysis; (4) Steering
Delay Study; (5) Post-Detection and Localization; (6) Display Simu-
lation; (7) Digital Filtering; and (8) Analysis of Shear-Wave Recep-
tion.

INTERNATIONAL BUSINESS MACH., (STAFF), LASA Signal Processing,
Simulation, and Communicatlons Study, Second Quarterly Tech. Rept.,
May - August 1966, Rept. No. ESD-TR-66-514, Contract AF 19(628)-
5948, International Business Mach., Gaithersburg, Maryland, 1966.

This report discusses important parameters in great detail to
provide technicai support to the system concept, and describes some
of the supporting efforts.

Sections 1 and 2 describe the work accomplished and plans, re-
spectlvely. Appendices A to C contain factual detail in the areas of
beam analysis, signal processing and processing systems. Appendix
D describes effort relatlng to communicatlons instrumentation. A
summary description of the programs currently under development
is given in Appendix E. Overall program comments and recommen-
dations on relevant topics of seismological interest are presented
in Appendix F.

INTERNATL. BUSINESS MACH. (STAFF), Parametric Study of Seismic
Array Gain, Sci. Experiment Test Results, Rept. No. ESD-TR-68-
425, Contract AF 19628-67C-0198, Internatl, Buslness Mach., Gai-
thersburg, Md., 1968

This document of Test Results reviews an experiment designed
to estlmate the improvement in the seismlc signal-to-noise power
ratio achieved by LASA , as compared with that observed in the case
of a single instrument. Delineation of the experiment motivation,
the test event data and the procedural methodology establishes the
scope of the investigation. Detailed information describlng the test
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performed, the results obtained and conclusions reached provides a
comprehensive outline of the accemplished experiment,

INTERNATL, BUSINESS MACH. (STAFF), Signal Processing Studies for
Large Array Research, Sci. Rept., Contract F19628-67C-0198, Infer-

natl. Business Mach., Gaithersburg, Md., 1970

This report presents the status of certain signal processing
studies and experiments pertinent to the LASA Experimental Signal
Processing System. The unique surveillance requirements for the
Montana array and the anticipated array in Norway are compared.
System configurations, expected system functions and communication
between array field and processing center are discussed. Results
of experiments to validate the processing recommendations are pre-
sented. An interim system is recommended, and certain elements
of the proposed online system operation are discussed.

INTERN: TL. BUSINESS MACH. CORP (STAFF), Evaluation of LASA Beam

Precision, Sci, Experiment Test Plan, Rept. No. ESD-TR 68-218,
Contract F19628-67C-0198, Internatl, Business Mach. Corp., Gaithers-
burg, Md., 1968

This Test Plan formulates an experiment to evaluate the LASA
beam precision as portrayed by the observed scatter in epicenter
surface image estimates. Delineation of the experiment purpose,
assumptions, and hypotheses to be tested estahlishes the scope of
investigation, Detailed information describing the envisioned nature,
conduct, and implementation method provides ‘i comprehensive out-
line of the anticipated experiment.

INTERNATL. BUSINESS MACH. CORP. (STAFF), Evaluation Plan Experi-

mental Signal Processing System, Sci. Rept., Rept. No. ESD-TR 68-
247, Contract AF 19628-67C-0198, Internatl. Business Mach., Corp.,
Gaithersburg, Md., 1968

The Evaluation plan for the LASA Experimental Signal Processing
System specifies a set of tests to measure the effectiveness of the
system. Detailed information on the input data, time delays, and
Detection Processor parameters to be used in the evaluation of
signal processing quality and capacity is presented. Additional evalua-
tion experiments are also identified.

INTERNATL. BUSINESS MACH. CORP. (STAFF), integrated Seismic Re-

search Signal Processing System, First Quarterly Tech. Rept., Rept.
No, ESD-TR-69-299, Contract F19628-68C-0400, Internatl. Business
Mach, Corp., Gaithersburg, Md., 1968

The First Quarterly Technical Report for the Integrated Seismic
Research Signal Processing System (ISRSPS) identifies the effort
expended to provide the hardware and software in support of research
and development directed toward the study of seismic signal process-
ing. It also delineates work tasks planned for the next quarter. This
document presents detailed information related to long-period signal
processing, extraction of post-P arrivals, high-resolution noise anal-
ysis, data analysis procedures, and the ISRSPS equipment configura-
tion.
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INTERNATL. BUSINESS MACH. CORP (STAFF), Kinetic Energy Estimates
of Seismic Magnitude, Sci. Experiment Test Plan, Rept, No. ESD-TR
68-220, Contract F19628-67C-0198, Internatl, Business Mach., Coip.,
Gaithersburg, Md,, 1968

VLSIAC 19,263 VU This Test Plan formulates an experiment to evaluate the consis-
tency of automatic magnitude estimates br.sed on the calculation of
kinetic energy in the seismic P-wave as derived from LASA short
period data. Delineation of the experiment purposes, assumptions,
and hypotheses to be tested establisies tie scope of investigation,
Detailed information describing the envisioned nature, conduct, and
implemetation method provides a compreiensive outline of the antici-
pated experiment,

INTERNATL. BUSINESS MACH. CORP. (STAFF), LASA Experimental
Signa! Processing System Programming Manual - Vo,. 1, Program
Descriptions, Contract F19628-67C-0198, Internatl, Business Mach,
Corp., Gaithersburg, Md., 1968

VESIAC 19,260 VU This volume of the ESPS Programming Manual for the LASA
Experimental Signal Processing System provides detailed tecknical
descrintions of the computer programs used in the ESPS and other
inforn. ition useful to the programmer.

INTERNATL, BUSINESS MACH. CORP. (STAFF), Parametric Study of
Seismic Array Gain, Sci, Experiment Te st Plan, Rept. No. ESD-TR-
68-219, Contract F19628-67C-0198, Internatl. Business Mach. Corp,,
Gaithersburg, Md., 1968

VESIAC 19,264 VU This Test Plan formulates an experiment to estimate tie improve-
ment in the seismic signal-to-noise power ratio achieved by LASA,
as compared with that observed in the case of a single instrument,
Delineation of the experiment purpose, assumptions, and hypotheses
to be tested establishes the scope of investigation. Detailed informa-
tion describing the envisioned nature, conduct, and implementation
metiod provides a comprehensive outline of the anticipated experiment,

INST. OF SCI. AND TECH. (STAFF), A Bibliography of Seismology for the
VELA UNIFORM Program, Second Edition, Rept, No, 4410- 1-B, Con-
tract SD-78, Inst. of Sci. and Tech., U of M, 1965,

VESIAC 12,223 VU The second edition of A Bibliography of Seismology for the VELA

AD 469 253 UNIFORM Program lists authors and titles and gives abstracts for
approximately 2000 articles and reports on seismology and the detec-
tion of underground explosions. The list of authors and titles is
arranged by areas of the VELA UNIFORM program of the Advanced
Research Projects Agency. This bibliography is cross-referenced,
and a list of standard abbreviations for journal titles is included.

INST. of SC1. AND TECH. (STAFF), Yellowknife Seismograms for Small
Magnitude Events, Contract SD-78, Inst. of Sci. & Tech., Univ. of Mich.,
Ann Arbor, Mich., 1965,

VESIAC 9483 VU "’his Yellowknife Seismogram Atlas for small magnitude events
AD 456 959 prepared by VESIAC includes seismograms for 17 events that took

345



WILLOW RUN LABORATORIES

VESIAC 19,536 VU
AD 693 340

VESIAC 19,589 VU
AD 677 003

346

place In 1963. Among the locations are South Panama: Androanof
island; South Iran; North Atlantic, Luzon 1sland; Ventura City, Calit.;
Kurile 1slands; Yellowstone N. I',; Van Mayen; llakkaido; Vancouver
Island; Guerrero, Mexlco; Southwest Montana; and Quatemata.

ISHERWOOD, W, F,, lnveuuﬁtlon of PKP Selsmic Waves, Annual Rept,,

1 Feb, 1967 to 15 Marc ¥, Contract FA4820-87C-0080, Sanford
Res. Inst., Menlo Park, Calif,, 1969

A four-clement seismic array was established at yrd Statlon,
Antarctica, for investigntion of PKP selsmlc waves. This scismic
station (BYA) has been operating continuously since January 18, 1968.
Seismic data are recorded on magnetic tape at a level permitting
playback at a system magnificatlon of as high as 500,000, Nackground
ground motion amplitudes at Byrd Station were found to be in the
order of 10 millimicrons at the outlying seismometers and frequently
of the order of 100 millimicrons at the center seismometer when
heavy equipment was operating, nearby. About 2,700 compressional
and shear arrivals were reported ia the first 8 months of recording,
with epicenters ranging over the entire carth, About 400 of these
events have been confirmed as PKP arrivals, The epicentral distance
for these arrivals ranged from 1100 to 173°, with the majority being
from the Japanese and Kurile areas. Data from the first full year
of operation are now being processed at SRI. The station wae turned
over o the USC&GS and is currently being operated by that agency.

ISHIMARU, A., Fluctuations of a Heam Wave Propagating Through A
Locally Homogencous Medium, Sci, Tnterim ‘%pl. No. T, Iie{i. No.

Kﬂfli% §8-0433, Contract F19628-68C-0126, Untv. of Washington,

Seattle, Wash., 1968

General formulations for the fluctuations of a beam wiave propa-
gating through homogeneous or locally homogeneous medium are
given in terms of the spectral density of the index of refraction, The
amplitude and phase correlation functions and the mean square fluc-
tuations are derived for homogeneous medium showing the dependence
on the radial distance in the transverse plane of the beam, The am-
plitude and phase structure functions are derived for locally nhomo-
geneous medium.

The correlation functions and the structure functions Jo nat de-
pend only on the difference coordinate, but they are functions of the
radial coordinates in the beam cross section, This particu!”r izhomo-
geneity, however, is shown to be an analytic continuation oi the homo-
geneous or locally homogeneous case.

The mean square amplitude fluctuation for the Kolmogorov's
locally hormogeneous medium is shown to behave as a plane wave for
short distance and then becomes less than that of a spherical wave,
and its spectrum is shown to behave as K=? for large K in contrast
with the plane and spherical waves,

The spread of the beam radius is shown to be approximately the
8/3 powers of the distance L for small distance and its increase de-
pends on the magnitude of the index of refraction fluctuation,
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IVANOV, L. T., "Selemic Logging with Refracted Waves,'’ Akad, Nauk,

Prik Geophyrika, Ser., Vol, 17, pp. 130-137, 1957, (Translaled Trom
Russian), %‘oﬂ'ncl 85h-78. '

The most significant factors which reduce the accuracy of selsmic
logxing are: change of location of the blast point in the process of

observations, inaccurate data on the moment of explosion, and inaccurate

determinations of the arrival time in the preseace of those or other
disturbances. In connection with these factors, the author attempls

to describe the possibility, by the method of cholce of a pian of ob-
servations, of excluding completely the errors mentioned above, in
those cases when selsmic logging is carried out with the aim of deter-
mining the mean velocity up to a refracting border, lying at a rela-
tively shallow depth.

IVANOV, 8. !., ''The Radloseismic Station,’' All-Union Scientific Res, Inst.
of Geophys. Methods of Surveying, Address Unknown, Undated, Received
1966, (Translated from iussian), Contract DA 49-083 OSA-3137.

In relation to the All-Union 8clentific Research of Surveying
Methods and Equipme.t, the author discusses: a) the best way of using
the equipment of the radioseismic station for teams conducting regional
scismic investigations and work by deep seismic sounding; b) essential
problems connected with the development of the radioseismic station;
¢) the development of the RSS-60 channel radioseismic station and
instruments related to it; d) the central recording point and the 214
rround points in the RSS-60 complex, as well as other parts of the
i185-60 system; e) the solution of the problem of multiplexing the
radio channel; f) the problem of assuring noiseproofing; g) the probiem
of oitaining the required technical characteristics of the radioseismic

signal,

IVANOVA, T. G., "Etperimental Data on the Infiuence of a Layer in the
Upper Part of a Profile on the Angles of Emergence of Waves of
Different Frequencles,'’ Trudy Inst, Fiziki Zemil, Akad. Nauk, SSSR,
No. 6, pp. 195-212, 1959, (Translated from Russian), Contract DA-49-
083 O8A-3131.

Experimental data are presented on the variation of the apparent
angles of emergence of waves when the apparatus is tuned to record
different frequencies. The experimental data were obtained in a
seismic survey on a section with a heterogeneous structure of the
upper part of the profile. An attempt was made to use the variation
of the apparent angles of emergence of waves as a function of the
recorded frequency to determine the dependence of the mean veiocity
V on the depth 1.

IYER, i1. M., The ilistory and Science of Microseisms, Contr, No, SD-78,
Univ. ot Mich., Tnst, of Sci. & Tech., Ann Arbor. Mich., Rept. No.
4410-64-X, 1964,

The history of and current deveiopments in the study of micro-
relsmei, the selsmic background noise of the earth, are surveyed,
The three general kinds of microseisms, storm microseisms, iong-
period microseisms, and short-period microseisms, are separateiy
discussed, from both a theoretical and an empirical polni of view.
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Theories of the origin, structure, and transmission of microseisms
are discussed. Discussed most thoroughly are storm microseisms,
which can be detected by even crude seismographs and which involve
basic, complex, and important problems of genc.atlon and propagation.
A summary of the findings of exch kind of microscism ends the report,
together with recommendations fos their furthes study.

JACKSON, P, L., Array of Large Thermocouple Junct.ons, Contract No.
AF 49(638)-1078, 5nlv. of hlcﬁ., Inst. of &, & lech., Willow Run

Labs., Ann Arbor, Mich,, 1962,

Temperature disturbances may be located by using voltage resi-
dues In a large thermocouple junction. By electrically connecting
such large junctions in serles, voltage residues across individual
junctions can be added analogously by adding the voltages produced
by individual thermocouples in a conventional thermopile. With
proper positioning of the added junctions, the location of temperature
disturbances can be achieved with many times the sensitivity of a
single junction. This experiment confirmed the voltage addition, sug-
gesting that the adding of junction voltages could increase the total
voltage output sufficiently to augment the number of applications for
the large thermocouple junction.

JACKSON, P. L., Correlation-Function Spatial Filtering with Incoherent
Light, Contract AF 40(638)-1759, Un{v. of Mich., Inst, of Sci. & Tech.,

nn Arbor, Mich., 1967,

Spatial filtering can be performed by imaging one of the trans-
parencies used in lensless correlography. A diffuse, broadband light
source is used to illuminate two transparencies that represent func-
tions of differing scale factors. The transparencies are placed so
that the light passing through both forms a pattern in a third position;
this pattern represents the correlation ol the functions.

JACKSON. P. L., Diffractive Processing of Geophysical Data, Contracts

AF 49,638)-1078 and AF 49(638)-1170, Tnst. of Sci. & Tech., Univ. of
Mich., Ann Arbor, Mich,, 1965,

Processing of geophysical data can be accomplished by optical
diffraction. The data are in the form of transmissive recordings, en-
vironmental photographs, or drawings. Five analyses can be per-
formed at or near the Fraunhofer diffraction plane with single diffrac-
tion, three analyses through spatial filtering with double diffraction,
and one (correlation) with triple diffraction. Primarily variable-
density seismograms, for which a special recorder was constructed,
have been processed.

JACKSON, P. L., Digital Simulation of Seismic Rays, Suppl. Final Rept,,

1 June 1966 to 30 May 1970, Rept. No. 8071-33-F,, Contract AF 49
(638)-1759, Univ. of Mich., L S. T., Ann Arbor, Mich., 1970

Simulation of seismic rays for a spherical earth and a flat earth
has been achieved in highly complex models. Travel times and
approximate amplitudes of seismic waves can be found for both two-
and three-dimensional models of portions of the earth,



WILLOW RUN LABORATORIES

VESIAC 8983 VU

VESIAC 8301 VU
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Recently, the earth has been found to be more complex and non-
uniform than formerly assumed. A need has thus arisen in seismology
to test highly heterogeneous models of seismic velocity distribution,

The problem of complicated seismic velocity distributions was
therefore investigated in terms of the most appropriate use of the
digital computer. For this investigation a velocity field was set up,
and the propagation computations made for short segments of rays
within this field. Total travel times are found by adding the travel
times of connected ray segments, Essentially, the nature of propa-
gation was duplicated on the computer, in that, at the location of each
segment along the path of propagation, the initial condition and effect
of the surroundings determine the succeeding direction of the fol-
lowing segment,

Both visual and numerical results have shown that this simulation
method can be usefully applied to investigation of seismic velocity
distributions of portions of the earth of any i’ ze or complexity,

JACKSON, P. L., A Note on the Use of the Fourier Transform as a Spec-

trum, Contract” AF 49(638)-1078, Inst. of Sci. & Tech., Univ. of Mich.,
Ann Arbor, Mich., 1964,

Because the Fourier transform is increasingly used for defining
spectra and for the basis of spectral filtering and of optical data pro-
cessing, a limitation in its use to define spectra needs to be empha-
sized. This limitation concerns destructive interference within an
expected main, central lobe of the transform. Such interference is
caused by segments of identical frequency (or wavelength) which are
not in phase with one another. The purpose of this note is to re-
emphasize this limitation, to clarify it by a simple mathematical ex-
tension, and to demonstrate it with an easily reproducible experiment.
For simplicity, the one-dimensional case is treated, but multi-
dimensional transforms are also subject to this effect.

JACKSON, P. L., Optical Analysis Techniques Applied to Seismic Data,

Rept. No. 4596-25-L, Contr. No. AF 49(638)-1078, Univ. of Mich.,
Inst. of Sci. & Tech., Ann Arbor, Michigan, 1964.

Work accomplished during the report period is discussed. It
has to do with: 1) acquiring and using a scanning microphotometer
for measurement and control of recordings and calibrations on
variable-density film; 2) improvement in the conversion, calibration,
and measurement of seismograms from magnetic tape to variable-
density film; 3) introduction of a laser as a light source into the
optical system; 4) making of arrangements to obtain a commercial
variable-density recorder for evaluation; 5) development of four
new analysis presentations; and 6) the writing and publication of
papers and journal articles. Emphusis at present and through the
next period will be on demonstrating and evaluating the optical
diffraction technique for application to the VELA UNIFORM Program.

JACKSON, P. L., Seismic Data Analysis Research, Final Report, Contr,

No. AF 49(638)-1078, Univ. of Michigan, Inst. of Sci. & Tech., Ann
Arbor, Mich., 1964,
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This final report discusses work accomplished on the contract:
1) a 70 mm optical diffraction system designed for seismic data
analysis; 2) a photographic recorder to convert seismograms from
analogue voltages forms such as seismometer output or playback
* om magnetic tape to variable-density and wiggly-line forms; 3)
«ne application of nine techniques of analysis to seismic data, Including
array data. Six of these techniques were independently developed
on the contract; 4) investigatlon into methods of seismic analysis and
a new optical technique with possible application to seismics; and
5) investigation and construction of an optical scanning device to
obtain probability levels of seismic waves across an array. Other
work is reported and a list of publications is included.

JACKSON, P. L., Wideband Velocity Filtering with a White-Light Source,
5178-40-1, Contract AF 39{638;-1170, Inst. of Sci. and Tech., Univ.

of Mich., Ann Arbor, Mich., 1965.

The purpose of this note is to describe and illustrate wideband
velocity filtering by a simplified optical method. A white light source
can be used with a one- or two-lens optical system to filter for appar-
ent propagation velocities of seismic energy when an array of seis-
mograms is used. The technique is discussed in detail. It has been
applied for seismogram arrays, contour maps, and cloud-cover pho-
tographs. The general technique may be termed directional filtering;
wideband filtering is a special case.

JACKSON, P. L., R. H. MC LAUGHLIN and G. ROGERS, A Versatile

Photographic Seismic Recorder, (Abstract), Contr, No. AF 49{638)-
1078, Univ. of Michigan, Tnst. of Sci. & Tech., Ann Arbor, Mich,,
1964.

Variable-density, amplitude ("'wiggly line''), and area seismo-
grams can be produced when the spot on a cathode-ray tube is used
as a modulated light source. Channels can be selected and their
widths varied at will. The channels can be recorded simultaneously
or successively with programmed time bases. A commercial oscillo-
scope has been modified for this purpose without invalldating it for
normal uses. The spot on the cathode ray tube face is swept along
a slit in a mask which is imaged with a lens on to transported film.
Discussed is how the intensity of the spot is modulated, as well as
how a seismogram channel is made to correspond to a segment of
the slit. Described is how simultaneous recording of several data
channels is accomplished.

JACKSON, W, l. and J, H. HEALY, Preliminary Report on Some Factors

Affecting Shotpoint Efficiency, Contract ARPA Order No, 193-63, U.
S. Geological Survey, Wash., D. C.. 1964 (OFFICIAL USE ONLY).

JACOBS ASSOC. (STAFF), Feasibility of Constructing Large Underground

Cavities, Report on Cost and Constructability, Vol. ilf, Contract No.
ARPA Order No. 260-62, Jacobs Assoc., San Francisco, Calif., 1964,
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VESIAC 8344 vy This third volume of the June 1964 technical report to the U. S,
Army Engineering Waterways Experiment Station gives an account
ul cost and const ructability studies made for excavating site 3, a
large self-supporting Spheroid cavity, approximately 15 miles north-
west of Teona, California, Initial studies were based on a 600 ft,
diameter cavity, but subsequent studies were extended to include

deal with excavation methods, practical considerations, and ventila-
tion,

JANSSON, B., An Algorithm for Least-gguares Rational A?_P_roxlmatlon
of Complex Functions on the Unit Circle, Sa, Rept., Contract AF 61
{052 5-782, Univ, of Uppsala, Uppsala, §wedcn, 1970

VESIAC 20,415 vy An algorithm for rational approximation on the unit circle will
be given. An immediate application is computation of recursive
filters for use on a digital computer,

JANSSON, B., On Least vares Approximation b Rational Functions,
Appendix iT to Fifth ami-mual Technlcal %mmary Report, Con-

tract AF 61(052)-702, Seis. Inst., Univ. of Uppsala, Uppsala, Sweden,
1966,

VESIAC 14,002-B vu The problem of rational least-squares approximation of real
valued functions is defined and several possible computational meth-
ods are discussed, including a Monte-Carlo method, the weighted re-
gression method, and the two-step method.

[ANSSON, B., Some New Results in Spectral Estimatl_on, Contract AF 61
(052) 702, Seismological Inst., Univ. of Uppsala, Uppsala, Sweden,
1964,

VESIAC 8643 ¢ VU Spectral estimation theory provides methods to interpret a phenom-
AD 669 511 enon as the superpositian of harmonics sin 2t and cos Q1. Some methods
in spectrai estimation are examined and compared. The probiem of
estimating the spectrum is a special case of the probiem of how to
best approximate a function given its first N Fourier coefficients.
Results from approximation theory are used to refine and generaiize
estimation techniques,

JAROSCH, ii. §., Body Wave Magnitude and Source Mocll:ipism. Sci. Rept,,
Rept. No. 225, Contract VT/6702, F33657-68C-0045 Teledyne, Inc.,
Alexandria, Va,, 1968

VESIAC 19,106 vy A new method is proposed for improving the body -wave magmitude

AD 842 559 determination by using the observed values of the body-wave magni-
tude (mb) together with the first motiun directions, to obtain hy least
Squares analysis the best double couple source parameters; the re-
sulling radiatian pattern is then integrated spatially to provide a
corrected estimate of the magnitude. Results for j number of events
previousiy studied by other investlgators are presented.
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JEBE, E. H., and D. E, WILLIS, An Application of the Discriminant Func-
tion Technique to Seismic Records, Contr. No. AF 35(5335-“'76. Unlv.
of ﬁicmgan, Inst, of Sci & Tech

3 ech., Ann Arbor, Mich,, 1964,

A preiiminary investigation has been made of the possible appli-
cation of the discriminant function approach for distinguishing between
seismic events, The background and history of the use of this tech-
nique are sketched in. Unavaiiability of sufficient data has been a
limitation in this preliminary study, Specificaliy, the maximum shear-
compressional wave (S/P) ratio at only six frequency bands has been
used to estimate a iinear discriminant. Three problems wcre set .
up for analysis using only two groups for comparison in each probiem.
Even with this limitation, the results are interesting, The technique
shouid be niore fuliy studied as suitabie additional variabies or mea-
surements from the basic records become avaiiabie for inputs to
the anaiysis,

JENSEN, 0. G., An Analels of LONGSIIOT Data for the Canadian Seismic

Stations, Sci. Rept, No. 13, Research Paper No. 37 (THESIE). Contract
AF-AFOSR-1022-66, Arctic Inst. of North America, Montreai, Quebec,
Canada, 1966.

A pilot analysis of the Long Shot nucicar explosion data received
by the Canadian seismic stations indicates a consistent compressional
first arrival as expected from an impuisive explosion sourcc, Signif-
icant travel time discrepancies are observed in the commencement of
the P arrivai.

The P arrival ampiitudes appear to be anomalously low in the
central B.C. arca and high in castern Canada. The effect is also evi-
dent in the unified magnitudc determinations which ire based on these
amplitudes.

Spectrai investigations demonstrate that there are both common
and individuai characteristics among the ground amplitude spectra of
the different stations,

JOIINS, F, I, Preliminar Report on Long- Range Seismic l\k-:asu_rcments_
Participation in Project MIRACLE PLAY - [IUMID WATER, Tech,
o. TR 70-

Data Rcpt., Rept, » Contract VT/0703, F33657-70C-
0646, Teledync-Geotech,, Gariand, Texas, 1970

The HUMID WATER explosion, the second of 1 series of experi-
ments calied Project MIRACLE PLAY, was monitored by eigit LRSM
portabic systems teams, The teams occupied the same sites tiat
were occupied for the DIODE TUBE explosion. Visual anaiysis of
the seismograms shows that the STERLING, DIODE TUBE, and LiUMID
WATER signals were recorded at Lucedale, Mississippi (LD-MS).

JOIINSON, L. R., Crustal Structurc Between Lake Mead, Nevada, and

Mono Lake Camomia, Technical Tetter No. 22, Contract KE(i’K
Order No, im-ﬁ"l U. 8. Gceological Survey, Washington, D, C,, 1964,

(OFFICIAL USE ONLY)



VESIAC 14,812 VU

VESIAC 10,798 VU
AD 610 747

VESIAC 20,401 VU
AD 708 841

VESIAC 10,380 VU
AD 614 273

WILLOW RUN LABORATORIES

JOHNSON, R. H., Investigation of the Sources o

JOHNSON, L. R., Measurements of Mantle Velocitles of P Waves with a

Large Array, Contract AF 49(638)- 1337, Calif. Inst_ of Tech., .
ﬁsgﬂena, éallf., 1966.

A large array has been used to Investigate the P-wave velocity
structure of the lower mantle. Lineas array processing methods are
reviewed, and a method of nonlinear processing 1s presented. Phase
velocltles, travel times, and relative amplitudes of P waves have
been measured with the large array at the Tonto Forest Seismologlcal
Observatory in Arizona for 125 earthquakes in the distance range of
30 to 100 degrees. Varlous models are assumed for the upper 771
km of the mantle and the Herglotz-Wiechert method applied to the
phase veloclty data to obtain a veloclty depth structure for the lower
mantle. The indlcation of varlous discontinuitles by the phase
velocity data are dlscussed, as well as phase velocitles beyond 85
degrees,

JOHNSON, R. H., Earthquakes Located by T Phases During the VELA
UNIFORM Aleutlan isiands Ex%rlment, 1964, Tech, ﬁmm. Rept. 7,

ontract - » Hawaii Inst. of Geophysics, Univ, of Nawali,
Honolulu, Hawali, 1964,

This report tabulates sources and strengths of earthquake T
phases recorded by hydrophone net during the VELA UNIFORM
Aleutian Islands Experiment (August -September, 1964). In a thirty-
seven day period, 654 earthquake locations were found for the entire
Pacific, of whicii 184 were In the Aleutlans. Comparison of T-phase
strengths with earthquake magnitudes suggests a threshold about
magnltude three for location by hydrophene net,

f Naturally-
Frcguenc! Underwater-Sound Events, e pt
7 » Univ, of Hawaii, lionoluiju, Nlawail, 1970

A distinctive noise source located by distant sofar hydrophones
coincided with a ship’s report of explosions and discolored water in
the northern Mariana Islands. Sound spectrograms and sound-power
level records of this event are similar to one which occurred two
years earlier at the sanie location, They also resemble sounds
which originated at four other sites prevlously located. The sounds
were earlier attrlbuted to submarine volcanism and this sigihting
lends welght to that hypothesis.

Occurring low-

JOUHNSON, R. H., A Program for Routlne Location of T-Phase Sources in

the Pacific, Rept. No. Tl1G-65-5, Contract NONR-3748{01 ), Hawail
Institute of Geophysics, Univ. of Hawaii, Honolulu, Hawail, 1965.

A program for routine locatlon of T-phase sources in the Paciflc
has been initiated. Data is supplied principally by lhe Paclfic Missle
Range hydrophone network. Hydrophone records are forwarded weekly
for reading at Honolulu. In correlating arrivals records from all
stations are viewed together. Correlation is established by similarity
in shape and ievel and by locations determined roughly from arrival
time differences. Arrival tlmes and power levels are read for pro-
cessing by an 1BM 7040 computer. Given are: the method by which
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the solution for location and origin time is obtained; how velocity Is
derived; how a T-phase strength is computed from readings of peak
power level.

JOHNSON, R. 1., SOFAR Velocltles in the North Paclfic, Tech. Summ,
Rept. No. 5, Contr. No, NONR 3748(0T), Hawali Inst. of Geophys,,
Honolulu, Hawali, 1963.

VESIAC 8601 VU Average velocities of propagatlon in the deep-ocean sound
: (SOFAR) channel have been measured from hydrophone recordings

of the Paciflc Misstle Range for explosive sources near the Aleutian
Islands. Ilydrophone sites were near Oahu, Midway, Wake, and
Eniwetok Islands. Means of at least flve velocity computations were
obtalned from sound-channel paths to each sMe and from sources
in deep water south of Aduk. Shots located north of the Aleutian Is-
lands showed lower average transmission velocities (1.431 to 1.473
km/sec) than the other shots. A chart of the central North Pacific
is presented showing sound-channel velocity contours.

JONNSON, R, I, _S|_\gcl|'um and Dispersion of I’ncific__'[ Phases, Tech,
Summ. Rept. No. 4, Contract No. Nonr 3748101), Univ, of Itawatii,
Honolulu, Hawaii, 1963.

VESIAC 6608 VU This report deals with observations of the variation of power
level with frequency and time in T-phase signals recorded on a
Paclfic Missile Range hydrophone at Kaneohe, llawaii. The results
are quite preliminary, serving to indicate 21 course for future research,

JOIINSON, R. 11, and R. A. NOI RIS, _Si(_)_FAR VE‘IOCilth:!rl of lho_l"pcific
Ocean, Tech. Summ. Rept. No. 6, Contr. No, NONRR 3748{01Y, Tiawaii
Inst. of Geophys., Honolulu, llawati, 1964,

VESIAC 8602 vu A SOFAR velocity chart of the Pacific Ocean is presented. The
chart displays velocity contours at 2-meter-per-second Intervals,
A steep velocHy gradient is shown at the convergence of the Kuroshio
and the Oyashio off the Kurtle Islands, Seasonal variatlons of SOFAR
velocity were not detected.

JOHNSON, R. 1L, R. A. NORRIS, T-Phase Radiators in the Western Aleutlans,
Tech. Summ. Rept., Rept. No. THG-66-4, Contract Nonr-3748(01), Univ.
of Hawaii, llonolulu, Hawati, 1966.

VESIAC 14,455 VU The aftershocks of the Rt kslands earthquake of 4 February 1965
AD 632 156 provided a large volume of data for processing with a T-phase source
location program. The computed T-phase sources were grouped n
six ciusters along the Aleutian arc. The clusters are considered to
represent radiation from distinet sites along the Aleutlan ridge. These
sites are evidently submarine promontaries which, due to their ex-
posure, radiate energy over broader arcs of the Pacific than do inter-
vening regions. The relationship of T-pbase strength to earthquake
magnitude among these radiators. and T-phases from sources south
of the Aleutian trench is discussed.
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JOHNSON, R. H., and R. A. NORRIS, T-Wave Generation Mechanisms, $-i,

Rept., Rept. No, HIG-70-7, Contract R- , Univ, of Hawail,
Honolulu, Hawaii, 1970

The transformation of earthquake body waves to T waves is as
efficient at deep slopes as at slopes which transect the sofar ax’s,
Moreover, spectral studies of T phase signatures have shown no
basis for distinguishing between the two cases. As simple downslope
propagation is inadequate to explain the production of T waves at daep
slopes, that process is relegated a minor role in favor of scattering
from the sea floor as the dominant mechanism, A slope in the direc-
tion of propagation insures that once energy is scattered in that direc-
tion the probability of its being unfavorably rescattered upon successive
approaches to the sea floor will be less, Scattering near the sea
surface is detectable in the abscence of bottom-scattered T waves.
Such abyssally generated T waves display a distinctly higher frequency
spectrum when originating in subarctic regions than when originating
in lower latitudes. This difference is ascribed to downward ducting
of higher frequency energy from the subarctic surface channel.

JOHNSON, R. H., R. A. NORRIS, and F. K. DUENNEBIER, Abys
No. Fﬂ%

sall
Generated T Phases, Technical Summary Report, Repf. -67-1,
Contract NOnr-3748(01), Univ. of Hawaii, Honolulu, Hawaii, 1967.

Two distinct types of signals have been identified from studies
of T-phase spectra and source locations. One, with its source at a
shoaling slope of the ocean bottom and with dominant frequencies near
4 cps, is the previously recognized and described classic T-phase.
The other, with its source in deep water and with dominant frequencies
near 30 cps, is newly identified and is termed the abyssal T-phase.
Sea surface roughness is hypothesized as shaping the spectrum of the
abyssal T-phase, A synthesis of the power-level record is derived
which relates the degree of sharpness of the abyssal T-phase peak
with focal depth.

JOHNSON, W, A,, J. A, BONNER, An Evaluation of the Use of High-Res-
I&vanca

olution Wavenumber Spectra for Amblent-Noise Analysls
Array Rescarch, SpecEal Rept. No. 8, Contract VT/T101, F33657-61C-
0708, Texas Inst,, Inc., Dallas, Trxas, 1968,

A principal objective of the network studies is to characterize
the worldwide ambient-noise field. An excellent tool for such studies
is the frequency-wavenumber spectrum of the ambient noise recorded
by an array station. To establish the procedure to use for computing
the spectra, the experiment described in this report was performed
prior to the computation of ambient-noise wavenumber spectra for
the network studies.

JOHNSON, W. A,, J. A. BONNER, Network Studies - Noise Analysis, Ad-

vanced Array Research, Special Rept. No. 6, Contract VI/7701,
F3335'7-6'7C-’6'7U§, Texas Inst,, Inc., Dallas, Texas, 1968,
This report presents an analysis of ambient seismic noise seen

at the network level and is directed toward characterization of the
network noise field. Simultaneously recorded noise samples from
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two VELA stations and eight LRSM stations are investigated through
analysis of power-density spectra, coherence, high-resolution fre-
quency-wavenumber spectra, and K-line spectra.

JOHNSON, W, A., J. BONNER, and G. BURRELL, P-Wave Signal
Extraction Using 3-Component Subsystems at TFO, Array Research
Special Rept. No. 21, Project VT/4053, Contract AF 33(657)-12747,
Texas Instruments, Inc., Dallas, Texas, 1967.

VESIAC 16,061 VU Results of an initial analysis of long-period and short-period data

AD 813 365 collected at TFO are presented in this report. The objective of this
work is experimental evaluation of the 3-component systems' capa-
bility to reject noise by exploiting the relationship between horizontal
and vertical components of the seismic noise field.

JOHNSON, W. A, P, L. STRANGE, J. A, BONNER, and S, A. BENNO,
Network Studies - Signal Charactcristica,, Advanced Array Research,
Special Rept. No. 7, Contract VI/7701, F33657-67C-0708, Texas lnqt
Inc., Dallas, Tcxas, 1968.

VESIAC 17,982 VU This report presents an initial study of signal characteristics and

AD 830 463 coherent signal processing at the network level. Topics investigated
include signal similarity, depth-phase detection and recognition, sep-
aration and location of events overlapping in time and space, and
methods for real-time network processing and data presentation.

JORDAN, J. N., El Salvador Seismic Field Program Scismological Bulletin,

Janua 1964 Contract VT/2034, U. S. Coast and Geodetic Survey,
Wash iﬁ C., 1964 (OFFICIAL USE ONLY).

VESIAC 7748 VU O

JORDAN, J. N., Seismological Bulletin Special Field Program Nueva
Concepcion El §aivaalor {NC3), Mny %64, ARPA Order No, 173,
USCGS, Washington, D. C., 1965.

VESIAC 11,994 VU A field seismograph station has been ~stablished by the USCGS
at Nueva Concepcion, El Salvador, a mob: ® seismic unit consisting
of a north-south linear array of six vertic..l seismometers and a
three-component smali Benioff variable reluctance. The objectives
are to locate thc quietest possible site, to uperate the instruments at
the highest practical sensitivities and to establish the effective per-
ceptibility of the station. This bulletin includes data from the Benioff
film records, and the response characteristics of the instruments,

JORDAN, J. N. and R. N. HUNTER, A Brief Study of Seismic Signai
Reception by San Juan, Puerto Rico Station, Coniract VT/2034,

U. S. Coast and Geodetic Survey, Wash., D. C., 1964.

VESIAC 7541 VU This study specifies the recording capabilities of the Coast and
Geodetic Survey seismograph station at San Juan, Puerto Rico (SIP),
using data that are internally consistent as far as the computation of
magnitudes and seismogram interpretation are concerned. The general
approach is to treat the data in a passive way. and to discuss a few
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of the limitations (such as change in S/N with time) in detail. The
study is divided into three major sections: 1) materials and methods,
2) data and plots, and 3) noise.

JORDAN, J. N. and R, N, HUNTER, 1963 %raﬂons Summary of El
Salvador Seismic Project, Contr. No. , U. 8, Coa eo-

detic Survey, Wash,, D. C., 1964,

In July 1963, a mobile multi-seismograph station was established
at Nueva Concepcion, El Salvador. The object was to eliminate the
deficiencies in azimuthal coverage for calibration and hypocenter
location studies. Location, instrumentation, noise background and
operations are given. Field operations were carried out under less
than ideal conditions. The more difficult aspects concerned the
security of equipment. The station is in the 100,000 magnification
range by a single element of the array. This is a geological area
of great heterogeneity in respect to wave lengths being recorded
and the seismic capability varies with the azimuth, This tends to
complicate the seism’ data, Some improvement may be realized
by repositioning or adding units.

JORDAN, T. H., and J. N. FRANKLIN, Optimal Solutions to a Linear In-
verse Problem in Geophysics, Contract F -69C- , Calif.

Inst. of Tech., Pasadena, Calif., 1970

This paper is concerned with the solution of the linear system
obtained in the Backus-Gilbert formulation of the inverse problem
for gross earth data. The theory of well-posed stochastic extensions
to il11-posed linear problems, proposed by Franklin, is developed for
this application. For given estimates of the statistical variance of
the noise in the data, an optimal solution is obtained under the con-
straint that it be the output of a prescribed linear filter. Proper
specification of this filter permits the introduction of information
not contained in the data about the smoothness of an ~cceptable
solution, As an example of the application of this theory, we present
a preliminary model for the density and shear velocity as a function
of radius in the earth’'s interior.

JOUR. SEISMOLOGY (STAFF), "On the Earthquake Swarm Near Niijima

Island in November 1957," Jour. Seismology, Vol. 23, No. 1, pp. 15-
34, 1958, (Translated from Japanese), Contract SD-78.

This report discusses an earthquake swarm originating as a result
of an earthquake at 4 hr, 20 min. on November 11, 1957 in the vicinity
of Niijimi Island. Discussed are the epicenter location and the magni-
tude of the main earthquake. Earthquake swarms were observed once
on November 15, 1901, and once on December 27, 1936. The 1957
swarms caused about the same amount of damage as the swarms of
1901,

Discussed are the foreshocks, aftershocks, and the main results
from the records. Some of the subjects under consideration are:
(1) Distribution of the earthquake magnitude; 2) Propagation of the
main earthquakes; 3) The epicenters of some of the main fore- and
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aftershocks; 4) The magnitude of the main earthquake; and 5) The
distribution of the foreshocks.

JOUR. SEISMOLOGY (STAFF), ''On the Ground Conditions of Seismograph
Room of Weather Stations Attached to JMA,’" Jour. Seismoiogy, Voi. 23
No. 1, pp. 47-56, 1958, (Transiated from Japanese), Contract SD-78.

Previously, the authors summarized the invest igation of the
ground conditions of the seismograph room of the weather stations,
That information is essentiai in selecting iocations suitable for the
instaiiation of high-magnification seismographs, However, it mereiy
heips to exciude iocations with bad ground conditions. Therefore,
starting in 1957, the ground conditions of the seismograph rooms
were investigated individuaily by the use of a high-magnification
seismograph at the weather stations of each district. The resuits
were reported to the main bureau. Given here are: (1) stations
inspected in the first year; (2) a discussion of the method of investi-
gation and instrumentations; (3) a summary of the weather stations’
investigations; (4) conciusions,

JOYNER, G. L., T. W, CASS, J. R, HOFFMANN, and A. F. LINVILLE,

Aleutian Isiands Experiment (1969), Project MILROW, Finai Rept,,
Contract VT , F - - ,» Texas Inst., Inc., Daiias, Texas,
1970

The VELA Seismologicai Center participated in Project MILROW,
on Amchitka Isiand in the Aieutian Chain. Texas Instruments was
selected to instali, operate, and anaiyze data from a network of Ocean-
Bottom Seismograph units depioyed in waters surrounding Amchitka
Isiaud for a 3-week period. The objectives of this program were to
observe aftershock activity and to improve epicenter Iocations of
such seismic activity within a 50-km radius of the MILROW site,
The major tasks invoived in compieting the experiment inciuded
equipment preparation, fieid operations, and data anaiysis. This re-
port describes the experiments, anaiytical goais, and the resuits
obtained. Evaiuation of the OBS equipment and recommendations for
improving equipment reiiabiiity are aiso included. A crustai modei
was deveioped to permit hypocenter caicuiations for events in the
vicinity of Amchitka Isiand; 250 associated events which correlated
with USC&GS data were found. Ihpocenter-iocation refinement was
attempted on 140 of these events; 81 events yielded satisfactory hy-
pocenter {ocation, and 27 of the events occurred in the vicinity of
ground zero.

JOYNER, W. 8., Sites in the Soviet Union for Ciandestine Underground
Nuciear Testing and Their Geographical Analogues n the U. §.,
Contract AF 49{638)-1270, Duniap and Assoc., Inc., Washington,
D. C., 1964,

The three main seismic regions of the USSR — Baikalia,
Kamchatka, and Centrai Asia — were studied as possible sites for
clandestine nuclear tests, and for each of these regions, geographical
anaiogues were intended as places where excer: ises could he held to
evaluate the ability of an on-site inspection team to verify suspected
clandestine tests. Characteristics of each region are given. It was
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concluded that, in the present state of knowledge, the three regions
should be considered roughly equal in probability of use,

KAHALAS, S, L., B. L. MURPHY and J. C. WOO, Theoretical Study of
Magnetohydrodynamic Wave Propagation and Experimental Study of
Collisional Effects on Wave Propagation, Final Rept., 24 August 1966
to 23 November 1967, Contract F19628-67C-0070, Mt, Auburn Res.
Assoc,, Inc., Cambridge, Mass., 1967

Two problems relevant to the magnetotelluric detection of high
altitude nuclear detonations are treated in this final report: (1)
Theoretical and numerical computatioas of the propagation of magneto-
hydrodynamic waves generatcd by a current source in a realistic iono-
sphere including dipole magneti: field and spherical earth, The re-
lationship of the theory to magnetic signals observed from the Star
Fish nuclear detonation is discussed. (2) The effect of collisions on
the propagation of ion-acoustic waves in the ionosphere is considered.
The qualitative behavior is deduced after a review of current know-
ledge of the subject, A laboratcry experiment to check these con-
clusions and obtain quantitative uata is described,

KALININA, R. V., ''Variation of the Physical Properties of Devonian Rocks
in the Central Region of the Russian Platform,'" Prikladnaya Geofizika,
No, 23, pp. 46-89, 1959, (Translated from Russian), Contract SD-78,

These conclusions can be drawn froin this study: (1) there is a
sufficiently clear regularity in the variation of the interrelated para-
meters. It is expressed through the fixed correspondence between
these parameters and the thicknesses of the deposits, as well as by
the distribution of coastal and deep-water features (environments and
by the depth of occurrence of the deposits); (2) In the variation of
specific gravity there is a definite relationship with the characteristic
features of the mineralogical composition of the rocks, due to all the
factors enumerated above and to the physical-chemical features of
the basin of accumulation; (3) It is necessary to intensify the study of
the regularities, pointed out here taking into account diagenesis and
epigenesis on rocks.

KANAEV, V. F., and N. P, LARINA, ""The Underwater Relief of the Northern
Kurile Region,"' Akad. Nauk SSSR, Trudy Inst. Okeanologiyi, Vol. 36,
pp. 158-168, 1959, (Translated Trom Russian), Contract DA 49-083
OSA-3137.

After investigation of the floor relief around Paramushir Istand,
conducted in 1954, more data were obtained, which allowed the author
to compile a new map of the area.

KANAMORY], H., Spectrum of Short-Period Core Phases in Relation to the
Attenuation in the Manfie, Contract AF 49(638)-1337, Calif. Inst. of
Tech., Pasadena, Calif., 1966.

Spectral analysis is made of the records of the short period re-
flected core phases from array stations at Tonto Forest, Arizona.
Three earthquakes having distances of 32.5°, 49.00 and 52.80 are
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studied. Spectral ratios of ScS to ScP and PcS to PcP are caiculated
in order to estimate the differential effect of attenuation on P and §
waves, The possible maximum value of average Q for shear in the
mantle is about 324 for the period range 1.5 sec to 5 sec. Using the
value of the average Q for P waves, which was previously estimated
at 435 through the spectral anaiysis of PcP phase, the average Q for
shear in the mantle and the ratio of the average Q for P waves to
average Q for shear, can be estimated at 230 and 1.90 respectively.

KANAYEYV, V. F,, '"New Geomorphological Observations in the Kurile

Isiands,"’ Akad. Nauk, Trudy Inst, Okenologii, Vol. 32, pp. 215-231,
1960, (Translated from Russian), Contract SD-178.

Discussed are the results of an expedition, made in the summer
of 1955, to investigate cataceans in the region of the Kurile Islands.
The author of this article was able to make incidental geomorphologicai
observations on the Islands which allowed him to investigate the
general features in the structure of the reiief of the iand and the ocean
fioor, and to make some comparisons between them.

As a result of the author's findings, it is possible to characterize
the coasts of the Kurile Isiands, and to describe the most interesting
forms of the reiief on the coasts of the volcanic isiands,

KANE, J., Fiber Optics and Strain Interferometry, & jentific iteport No, 4,

AFCRL-65-39, Contract AF 19(628)-319, Univ. of Rhode Isfand,
Kingston, R. 1., 1965.

By use of glass fibers as dielectric waveguides, interferometric
measurements of light aiong the propagation path can be used as a
new type of strain gauge. Two novel strain interferometers are pro-
posed, and described in the report. The theory of the instruments is
described, and explicit estimates for the strain seusitivitr caicuiated.
The numerical data shows that with digitai readout, strains »of the
order of 10-8 can be resoived with a basic instrument 10 m icng, and
strains of the order of 10-9 can be resoived by a 100 m device. With
various refinements, sensitivity can be enhanced by another ord-r of
magnitude,

KANE, J., Rayleigh Waves al the Continental Margin, Sci. Rept. No. b,

Rept. No. AFCRL 65-454, Cont ract AF 19 -319, Univ. of Rhode
Isiand, Kingston, Rhode Island 1965,

In this report, on the anaiytic continuation of wave functions past
discontinuities, The author introduces an elementary procedure for
the sofution of problems involving the diffraction of vector fieids. The
report discusses the propagation of Rayleigh waves incident obliqueiy
upon the continentai margin. The crustai layering on either side of
the coastline is mathematically modeied as a two-part boundary layer
in such a fashion that the reievant reflection and transmission coeffi-
cients emerge as elementary aigebraic expressio.s.
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KANE, J., Seismic Diffraction by Crusta Discontinuities, Final Rept.,

1
January 1962 Through September 66, Contract 19(@28)—319, Unlv,

of Rhode Island, Kingston, R. 1., 1967,

VESIAC 16,373 vU This report describes the research contributions of a group

AD 653 582 studying theoretical problems of seltmology at the University of Rhode
Island These are described in simplified formulations which are
mathematically tractable and yet still relevent to realistic crustal
structures. Reprints of papers describing the methods are included
as appendices in the report,

KANE, 1., Seismic Refraction at Crustal Discontinuities, Annuaij Report,

Contract 1 -319, Univ. of e Island, Kingston, R. 1., 19G6.
VESIAC 14,294 VU If any harmonic wave propagates over a path with a nonuniform
AD 632 172 veloclty, then. owing to second-order effects, phase shift data will not

be proporticial {o travel time. The travel time will always seem to
be fargar than it actually is owing to increased phase shift resulting
from ditiraction effects. This dilation can be described in a rather
elementacry manrer in terms of a nonlinear first-order differential
equation. An integra‘ion of this equation gives an explicit formula
for the discrepancy hetween actual trivel time and the travel time
computed from phase shift data.

KANE, 1., Seismic Waves at Crustal Discontinulties, Semiannual Tech,
Rept. No. 2, Contract No, AF 19(628)-319. Univ. of Rhode Iskund, King-
ston, R, 1., 1963,

VESIAC 5480 VU The theory of transform techniques has been extended to more
adequately describe the diffraction of elastic waves by wedge-shaped
obstacles., The key result has been the discovery of a "*polar repre-
sentaton’’ of solutions of a wave equation, Experiments in the diffrac-
tion of Rayleigh waves hy simple crustal discontinuities are now Leing
performed,

A pulse generator has heen desigmed «nd constructed capable of
delivering a 650 volt pulse to transducers composed of barium titanute
dishes 0.1 inchies thick and 0,25 inches in diameter backed with a brass
rod 15 inches long and 0.25 inches in diameter,

KANE, 1., Techniques for the Determination of Refiectivn and Transmis
ston Coefficlents of Selsmic Waves at Crustai Discantinuities, Semi-
annual Tech, Rept., T .July 1963 to 3T December 1963, Contract AF
19(628)-319, Univ, of Rhode island, Kingston, R. 1., 1964,

VESIAC 9789 VU This paper is a summary of a sclentific report in preparation,
The purpose of the report is to describe a representition of the two-
dimensional wave equation which offers major advantages in consider-
ing scattered fieids in angular sectors.

KANE, J., A Travel-Time Anomaly in Nun-ynlform_\\‘nvo l’ropugmrion,
Scientific ept, No, 3, AFCRT.-64-021, Contract 13(6287-319, Univ.
of Rhode Island, Kingston, R. I., 1964,
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if any harmonic wave propagates over a path with a non-uniform
velocity, then owing to second-order effects, phase shift data will not
be proportional to travel time. The travel time will always seem to
be larger than it actually is owing to increased phase shift resulting
from diffraction effects. The dilation can be described in a rather
elementary manner in terms of a non-linear first order differential
equation. An integration of this equation gives an explicit formula
for the discrepancy between actual travel time, and the travel time
computed from phase shift data.

KANESTROM, R., The Dip of Moho under the NORSAR, Sci. Interim Rept.,

Rept, No. 3, Contract F61052-68C-0019, Univ. of Bergen, Bergen,
Norway, 1969

Elastic waves from explosions are recorded at NORSAR and
used to determine the dip of Moho under the array. From the azi-
muthal change of apparent Pn velocities the Moho discontinuity can
be represented by a plane dipping 12.60 in a direction N66°E,

KARUS, E. V., I. P, PASECHNIK, '"'Investigation of the Elastic and Absorp-

tion Properties of Rocks in their Natural Layering by the Methods of
Seismoacoustics,' Izv. Akad. Nauk SSSR Serv. Geofiz., Vol. 6, pp.
515-526, 1954, (Translated from Russian), Contract SD-78,

A description is given of the physical bases of a method, apparatus
and technique of field observations developed for the determination of
the elastic and absor '~n properties of rocks in their natural beds,
The method is based . u a study of the character of the propagation in
rocks of elastic stationary sinasoidal vibrations with frequencies of
50-100 to 3000 cps, excited by electromagnetic or piezoelectric vibra-
tors with small power requirements. With the method, it is possible
to determine the phase velocities of elastic stationary sinusoidal vi-
brations and the amplitude factors of absorption of these vibrations
in rocks during observations on the surface and in underground rock.

KARZHEVA, L., and N. N. PUZYREV, ""An Experimental Study of Trans-

verse Head Waves,'' Akad. Nauk SSSR, Sib. Otdel. Trudy Inst. Geol.
i Geofiz., No. 16, pp. 64-94, 1962, (Translated from Russian),
Contract SD-78.

The main task of the work with the refracted transverse wave
method was to make clear the possibilities of a considerable improve-
ment in the depth of investigation in comparison with the previously
conducted work, and an investigation of the character of the trace-
ability of transverse waves under various conditions. The field obser-
vations were made in Saratovskaya and Tyumenskaya Oblasts, Some
of the conclusions were: (1) a considerable increase in the power of
directed impact effects as compared with those previously used and
the use of explosive effects for the first time permitted a systematic
registering and tracing of steady transverse head SH waves. (2) main
characteristics of the propagation and reception of these waves were
determined.
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KATS, A. Z., ""The Propagatlon of Short Period Vibrations in the Ground
in the Presence of a Barrier," Trudy Seismol. Inst., No. 127, pp.
112-135, 1948, (Translated from Russian), Contract SD-178,

Inquiry into the propagation of vibrations in the ground In the
presence of barriers in the form of a mass made up of a medium the
physlcal properties of which differ from those of the ground, is dis-
cussed. Taking into account only the reflection and refraction of plane
waves and starting from the assumption that the type of movement of
particles beyond a barrier is determined by the wave having the
highest energy, expressions for displacements and energy as functions
of the properties of the barrier are obtained which are sufficiently
accurate for practlcal purposes.

KATS, A. Z., ""Some Questions of Seismic Microzoning Mcthods,'" Trudy
Inst, Fiziki Zemii, Akad. Nauk, SSSR, No. 5, pp. 20-59, 1959, (Trans-
lated from Russian), Contract DA-49-083 OSA-3137.

The article examines the conditions which permit differentiating
surface regions selsmicaily. It is shown that such regions are char-
acterized more fuily and unequivocaiiy by dynamic deformations
arising in them during the propagation of seismic waves, A method
is presented to estimate the deformation of the ground on tie basis
of its physical characteristics and of seismomet rt¢ observations at
the surface,

KATZ, 8., Shailow and Deep Wells in Earthquake and Ixpiosion Detection,
Semiannual Tech. Rept. No. 5, Contr, No, AF 19{6047-8370. Ttennsselaer
Polytechnic Inst,, Troy, N, Y., 1963,

This report briefly discusses progress in research to develop

methods for detecting seismic signals by recording water-levei
fiuctuations in open wells and pressure fiuctuations in capped weils,

KEELE, 1. II., Development of Low-1ower Low-Noise Phototube Amplifier,
Contr, No. VT/072, AF 33{600)-41824. Geotechnical Corp.. Garland,
Texas, 1963,

This report describes the deveiopment of a iow-power pboto-
tube ampiifier having either anaiog or frequency modulated earrier
output. Test resuits indicate the amplifier with either type output
has the capabiiity of detecting 1.25 ~ 10-18 w in the passband from
0.01 to 5 cps. The amplifier with analog output has a voitage pain
of 350K, a totai power requirement of 1,56 w, and a dvnamic range
of 60 db. The amplifier with frequency moduiated carrier output
has a power requirement of 1,8 w and when combined with F, M.
Discriminator, Modei 15216, has a gain of approximately 700 K and
a dynamie range of 70 db,

KEELE, 1, E.. lLow-Levei, Low-Frequeney I'hotocell Ampiifier, Contract

No. VT, 072, AF 33(657)-9967, Geotechnicai Corp., Garland, Texas,
1964,
This report describes the deveiopment of ia low-ievel, low-fre-

queney photoceil amplifier (PCA) having either anaioyg, broad-band
FM carrier, or IRIG FM carrier output.
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KEFLE, J. E., Low-Level, Low-Frequency Solid State Amplifier, Contract

No. VT/072,AF 33(657)-9967, Geotechnical Corp., Garland, Texas,
1964.

This report describes lhe development of a low-level, low-fre-
quency, all-solld-state amplifier having ellher analog, broad-band
FM, or IRIG FM output. The amplifler was developed primarily for
amplificatlon of selsmlc slgnals lu geographic areas where the low-
noise deteclion capabllity of a phototube amplifier is not required.
The equivalenl-lnput noise level for a passband of 0.1 to 5 cps is given,
Signal common-mode rejecllon 1s 86 db and the effects of power
supply varlatlon are negligible. Power requirements are less than
1 w. Operating temperature Is given, as well as other important
details of thls instrument.

KEFFELL A.S., ""A Mecthod of Solution of the Inverse 1’roblem of Sceismlc

Surveylng in the Case of a Tilted Layered Medium,’' Geol. i Geofiz.,
No. 5, pp. 100-103, 1965, (T ranslated from Russian), Contract DA-49-
083 OSA-3137.

The solutlon of the inverse problems for continuous media was
limited usually to the case when velocities changed with depth und
the horlzontal gradient was absent. The author offers a simple way
of solving an inverse problem for the case of a sloping plane-parattel
medium (a monacline) which involves the construction of a tlme-field
in the lower half-plane, which is recalculated subsequently iuto the
velocity field. This method Is based on ray symmetry with respect
to the axis normal to the iso-planes of velocities. A system of the
overtaking travel-tlme curves directs the up-dip of the veloeity iso-
lines (layers), supplemented by the counter travel-time curves at
certaln Intervals,

KELLEIER, J. A., Rescarch Directed to Use of long and hntermediate

Period Selsmic Waves for Identification of Seismic Saurces, Sci.
interim, 1 Aug, 1969 to 1 July 1970, itept. No. 2, Coutract F19626-68C-
0341, Lamont-Doherty Geol, Observ,, Columbia Unlv,, Palisades, N, Y.,
1970

Extensive analysis was done on the excitation of long-period
(15-70 second) Rayleigh and Love waves by earthquakes, underground
explosions aud presumed explosions. The use of 40 secand rather
than 20 second surface wive amplitudes for mh'Ms graphs was shown

to have some distinct advantages for purposes of detection and dis-
crimination, A complementary study of the nature and sources of

long period earth noise (15-150 second) was completed. Cowmputatlonal
procedures for tracing seismic ravs in a heterogeneous spherical
earth were improved constderably, These impraved methods led to
important information on seismic veloclty anomalies, Microearth-
quakes studies of Central and Southern Nevada gave Insight concerning
the tectonlc strain release effected by a nuclear test shot, A region-
by-region analysis of reliable focal mechanism solutions for deep and
intermediate depth earthquakes provided additional support for the
idea that portlons of the lithosphere that descend into the mantle act
as slab-like stress puides. A study of the spice-time distribution

of major earthquakes in the Alaska-Aleutlan reglon suggests that
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these events do not occur randomly elther in time or in space. Pro-
gress in each of these areas, particularly the analysis of long-period
surface waves has contributed materially to the capabllity to detect
and ldentify selsmic events,

.KELLER, G. V., A Program of Research on the Electrical Pro rtles of
the Earth’s Crust, with Emphasis on the Detection of Underground

Nuclear Explosions, Semiannual Tech, Summ. Rept., Contract No.,
ARPA Order No, 193-62, U. S. Geol. Survey, Wash,, D. C,, 1963
(OFFICIAL USE ONLY),

VESIAC 6794 VU O
AD 422 446

KELLER, G. V., and L. A. ANDERSON, Preliminary Report on Deep
Resistivity Soundings near pawnee City, Nebraska, Technical Letter
, Contract VT/042 U. 5. Geolog[ca( Survey, Denver, Colorado,

1962, (OFFICIAL USE ONLY)

VESIAC 8604 VU O

KELLEY, D. S., Analysis o_f_IFSO Long- Perlod Nolse Survey Data, Spec.
Tech. Rept., Rept. No. TI 67-54, Project VI/T102, Contract AF
33(657)-67C-0091, Teledyne Indust., Inc., Geotech Div., Garland,
Texas, 1967.

VESIAC 17,014 VU The installation and checkout of a medium aperture long-period

AD 822 367 array at TFSO is described. Methods of data selection and prepara-
tion for processing are given. Power spectra and phase velocities of
the noise are computed; comparison with previously reported results
show baslc agreement. Coherence functions show peaks at the sante
frequencies In which the noise power Is concentrated. In the frequency
band 0.04 to 0.082 cps, the peak coherence is greater than 0.8 for
station separations less than 10 kllonieters. The coherence tends to
decrease with increasing distance hetween statlons,

KELLEY. D. S., Preliminary Ev:llu:\_n(m_(_)f the l‘nS(_)_\’vnic:\l Array, Sci.
Rept.. Rept. No, TR68-51. Contract VT 6705, AF 33(6577-16503,
Teledyne Indust., Inc., Geotech Div,, Garland, Texas, 1968

VESIAC 19,163 VU The vertical array at the Uinta Basin Seismolopical Observatory

AD 845 302 consists of six short-period selsmographs distributed along the 9000-
foot depth of the Carter U. S. No. | well. A study of four data samples
containing teleseismic earthquake sigmals indicated a maximum im-
provement of about 9 d1} in signal-to-noise ratio of a single vertical
array instrument to a surface instrument. Analyses of two noise
samples indicate that the noise field consists of fundamental mode
Rayleigh waves for periods preater than 2.5 seconds, at shorter
periods the noise field is primarily dominated by P-wave noise.

KELLY, E.J., l}ga_r_n__Pam‘rns and Geon_l_gL\LSl_gdi_c_‘i, Contract AF 19(604)-
7400, Lincoln Lab., Mass. Inst. Tech., Lexington, Mass., 1965.

VESIAC 13,858-K VU The author discusses array geometry in general, and then the
AD 648 415 aperture of LASA, roughly 200 km across, which was chosen to pro-
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VESIAC 11,762 vuU
AD 618 017

VESIAC 14,836 VU
AD 636 144

VESIAC 8487 vu
AD 447 220

vide about twenty-times the wavenumber (or angular) resolution of
existing arrays, The adopted subarray geomet ry is discussed. In
the second section of the report, beamforming and array processing
are considered. Processing with Hnear processors is discussed,
Non-adaplive and adaptive forms are considered. The third section
of the report, the aul hor discusses subarray beams,

KELLY, E. J., A Comparison of Seismic Array Processing Scitemes,

Contract AF 19 -500, Lincoln Laboratory, Massachusells Tnst,
of Tech., LexIngton, Mass., 1965,

The author discusses tiree approacies to seismic array pro-
cessing from the theoreticai point of view. The tiree are: 1) max-
imum-likelihood processing; 2) the mlnimum-variance, unbiased
estimator (MVU) approach used by Levin; and 3) multichannel Wiener
filtering. A feature common to these tecimlques is the formation of
a single output waveform which serves as an estimator of the unknown
signal coming from afixed dlrection, Such an output is referred 1o as
a "beam"'.

KELLY, E. J., LASA On-Line Detectlon, Location and Si rnil-to-Nolse

Enhancement, Tech, ote 1966-36, Rept. No, FSD-TR- =235, Contract
AF l§(62m-516'7, Mass. Inst. of Tech., Lincoln Lab., Lexington, Mass.,
i966.

This report describes the results of carrying out & number of
seismle sipual handiing operations in on-line digital equipment at the
LASA Data Center in Montana. An appraisai is made of the threshold
detection capability of a single LASA sensor by comparison witii two
weii-calibrated statlons nearby, UBSO and BMSO. It was found that
signals average stightly higher at LASA tian at these other stations,
When the detection thresiold of one LASA sensor is covrected for the
predetection processing galn being achieved by current LASA heam-
former programs, a LASA detection threshold for event detection by
survelllance is estubiished,

KELLY, k. 1., Limited Network Processing of Selsmic Signals, Group

Report, Contr. No. AF 19(628)-500, Mass, Inst, of Tech,, Cambridge,
Mass,, 1964,

In processing the data from g large selsmic array there is g
need for rapld deterntination of sou rce cpicenter using only data
from the array itself. In this report It is shown how this may be
iccompliished using the peripiteral eiements of the ; rray to formn a
seismic network of limited extent. The method of processing is
derived as 1 limMing case of the classleai method of epicenter deter-
mination using a worid-wide network, and the expected accuracy of
performiance evaluated by error analysis. The method has been
used on data obtained on the New Enpiand Seismic Network of Boston
College, and results are presented here. These resuits are in
satisfactory agreement with theoretical expectations,
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KELLY, E. J., Random Scatter Channels Grou Report 1964-61, Contract

AF 19(628)-500, Mass. Inst. of Tech., Cambridge, Mass., 964.

1n many radar and communicatlons problems communication is
established between transmitter and recelver by means of electromag-
netic scattering from a region of space illuminated by the two antenna
beams. In this report we study such scatter-channels in which the
perturbation of free-space propagation conditions responsible for the
scattering is complicated, and amenable to a statistical treatment.
This rules out simple line-of -sight communications prohlems and
radar problems involving a small number of targets. It includes,
however, communications via tropospheric scatter or orbiting dipole
(West Ford) scatter, and the theory of radar roturn from a turbulent,
jonlzed gas or from a collectlon of many metallic scatterers.

KELLY, E. J., The Representation of Seismic Waves in Frequency-Wave

Number Space, Contr. No. AF 19(628)-500, Mass, Insi. of Tech.,
Lexington, Mass., 1964,

1n seismic discrimination problems, one is interesied in filtering
out information carried in certain waves from nolse carried in other
waves. With the use of arrays of sensors, this filtering can be per-
formed in space and time. 1t is quite useful to visualize the filtering
the Fourler-conjugate space of wave number and frequency, and this
point of view is developed here. Most of the report is devoted to an
expression of the pertinent facts about the propagation of elastic
waves in the earth in terms of tiie frequency-wave number diagram,
The remainder concerns signal and noise models and the interpre-
tation of filtering techniques in frequency-wave number space.

KELLY, E. J., Response of Seismic Arrays (o Wide-i3and Signals, Tech,

Note, Contract AF 19{628)-5167, Lincoln Labs, Mass. Inst, of Tech.,
Lexington, Mass., 1967.

Response patterns are computed for the LASA and other arrays
and for a class of wide-band signals, Resuits are dispiayed as con-
tour plots in wavenumber space and in real space, with and without
pP-wave attenuation.

KELLY, E. 1., itesults of Preiiminary Seismic Studies, Contract AF

19(604)-7400, Lincaln Lai., Mass. Inst. Tech., Texington, Mass.,
1965.

The authar has investigated the detectability of small events by
manual and automatic means, tile coherence of signals across the
array, and ihe relative station corrections to arrivai times between
subarrays. Anaiytical work is in progress for studying the frequency-
wavenumber properties of the noise.

KELLY, E. J., A Study of Two Siort- Period Discriminants, Tech. Note,
Rept. No. ESD-TR-68-16, Coniract AF 19(6281-5167, Lincoln Labs.,

M. L. T., Lexington, Mass., 968,
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This paper is the result of a large-population study of diserimi-
natlon between earthquakes and explosions, using only short-perlod
data from a slngle station. The data was obtained from the Large
Aperture Selsmic Array and the two discriminants studied were wave-
formy complexity and spectral ratio. Procedures for multivariate
dlscrimination are developed and results are given In terms of earth-
quake identlfication itercentages using these dlscrimlnants singly, and
in comblnation witih each other and with magultude.

KELLY, E. I. and . T, LACOSS, Estim:tion of Scismiclt!‘ and Network

Detection Capability, Tech. Note, Rept. No. TN 69- I, ESD-TN-69-
250, Contract AF 19(628)-5167, Lincoln Labs,, M. i. T., Lexington,
Mass., 1969

The problem of estimating seismlcity and the performance of a
system which detects earthquakes is formulated in such a way that
maximum likelihoad estimation can he applied. The mean number of
earthquakes which occur in a fixed time interval is assumed to he of
the form exp [a-bm| where m is magnitude and a and b are constants.
The prohability of detection as a function of m is taken to be an error
function with mean and variance iand v, Procedures to obtain max-
imum likelihood estimates of a, b, pand o are dertved, discussed
and applied ta experimentai data to check the reievance of tie theoret -
ical development,

KELLY, E. I. and M. J. LEVIN, Signal Parameter Estimation for Seis-

mometer Arrays, Contr, Na. AF 19 628)-500, Mass. Inst. of Tech.,
Camﬁriagc. Mass., 1964,

Statistical metiods are applied to the estimation of the velocity,
direction of arrivai, and wiaveform af a signal appearing in an array
of sensors, with particular attention to seismological problems, The
signat ts assumed to be a plane wave propagating through linear
homogencous nondispersive medium so that it is the same in each
sensar except for a time delay due to its fintte velocity, A novel
formulatian is introduced which requires no assumptions concernirig,
the signal waveform but permits its estimation along with the vector
of time delays per unit distance, Described is a ieast-squares pro-
cedure which daes not depend on any assumptions regarding tie noise.

KERR, J. T., interim Report on the Experimental Invcgigulion of Tll(‘l‘lllfl}_

Nolse, Tech. Rept. No. 64-127, Droject VT/07Z, AF 33(657)-9967,
Geotech. Corp., Garland, Texas, 1964,

An experiment has been designed for the experimental investiga-
tton of thermal noise in seismograph systems. The ullimate goal of
tiis experiment is to obtaln experimental data to confirm the theo-
retical limitation of the maximum magnification of a seismograph,
Torsion pendulums, similar to galvanameters, will be used to stmu-
late the seismometer and/or galvanometer of a seismograph, Work
on this experiment is incomplete. The instruments have been de-
signed and partially constructed. This report describes the planned
experiments and their present status, and gives cecommendations
for the completion of the investigation,
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KEOUGH, D. D., Dele of Pressure Transducers, Project COACH, Final

Report, GPU- ontract DA-49-146- XZ-273 Stanford Res. Inst.,
Menlo Park, Calif., 1965.
VESIAC 10,479 VU This project has been directed toward participation in a proposed

field test event, Project COACH, Cancellation of this event has

nece: =itated termination of this contract. Specific goals of the con-
tract are given: the status of the piezoresistance gage at the time

the present work was initiated permitted recording of pressure pro-
files of 10 to 150 kbar peak gage pressure with a gage insuiator rea-
sonably matched to the shock impedance of the proposed shot environ-
ment (sait), work was started on other insulators. Three phases of
the effort are sketched in, Termination status of these phases is
described, and a discussion concerned with matching of sh 'k param-
eters is presented.

KEOUGH, D. D., Pressure Transducer for Measuring Shock Wave Profiies -
Finai Rept., Contract No, VT/1126, DA-49-146-XZ-006, Stanford Re-
search Inst., Menlo Park, Caiif., 1963,

VESIAC 7201 VU The object of the program reported here is given; the develop-
ment of a piezoresistive gage capable of recording multikilobar shock
pressure profiies in soits and shocks. Initiai effort consisted of two
concurrent phases, and investigation of piezoresistive and insulating
materials and a gage devetopment program, As these phases pro-
gressed, it became of primary importance to obtain suitable insulating
media. Thus, the main effort has been tie seiection of insuiators,
determination of their eiectrical and liugoniot characteristics, and
subsequent utilization in the design and construction gages. Piezore-
sistive effect in conductors, shock wave considerations, and fuil re-
suits are given,

KHAIKOVICH, 1. M., ""The Propagation of Vibrations in a Reiaxing Medium,”’
Trans. Inst, Phys. Earth, Acad. of Sci., USSR (Trudy Inst, Fiziki Zemlt,
Akad. Nauk, SSSR), No. 2, pp. 145-178, 1959, (Translated from Russian),
Contract DA-49-083 OSA-3137.

VESIAC 16,920 VU In this study, quantitative corrections are found for formuias of
seismic wave propagation in a haif-space which is under the infiuence
of a pulsed, axiaily semelric load,

KHAIKOVICH, 1. M., "'A Radiai Method of Caicuiating Wave Magnitude in
a Relaxing Medium with a Long Reiaxation Time,’* Trudy Inst. Fiziki
Zemii, Akad, Nauk, SSSR, No. 2, pp. 179-186, 1959, {Translat rom
Russian), Contract DA-49-083 OSA-3137.

VESIAC 16,759 VU This report extends the method of calcuiating the magnitude of
refiected and head waves, known as the radiai method, to the caicuia-
tion of wave intensities close to wave fronts in a medium with a long
reiaxation ttme,

KHARIKOV, B, A,,and B. 1. SAL'NIKOV, "'First Resuits of the Use of
Seismic Surveying by the Controiied Directionai Reception Method in
the Cheieken Peninsuia,'’ Neftgaz. Geol. i. Geofiz., No, 4, pp. 51-53,
1965, (Transiated from Russian), Contract DA 49-083 OSA-3137.
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The main productive complex of beds of all the depusits of south-
western Turkmenia is a red series. For purposes of deep drilling,
the surveyors of west Turkmenia need to study the structural chart
of the underlying red deposits, Experimental investigations have been
conducted since 1960 by the Western Geophysical Expedition No. 1
using the reflected wave method and the correlation method of refracted
waves, This article gives a description of the profile most success-
fully plotted by the ADR method (Adjustable Directional Reception)

In the eastern part of the structure on the Dagadzhik section of the
Cheleken Peninsula. As a result of these investigations, the deep
structure of the underlying red bed over a given object is represented
fairly completely.

KHOVANOVA, R. 1., ''Spectra of the Effect of Certain Earthquakes in the
Naryn Zone of the Tien Shan,'" Trans, Inst. Phys. Earth, Acad. of Sci.,
USSR, (Trudy Inst. Fizikl Zemli, Akad. Nauk, SSSR), No. 5, pp. 113-

, 1959, (Translated from Russian), Contra.: 1)A-49-083 OSA-3137.

Recordings of certain earthquakes of the Naryn team of the Tad-
zhik Complex Seismoioglcal Expedition (TCSE) were used to deter-
mine the spectra of earthquake effects by the method proposed by S,
V. Medvedev.

KIELIS-BOROK, V. 1., ""Determination of the Dynamic Parameters of a
Focus,’" Trudy Geoflz. Inst,, A. N., SSSR, No. 9, pp. 3-19, Undated,
(Transiated from Russian), Contract DA-49-083 OSA-3137.

In this paper, a method for determining the source approximateliy
equivalent to the focus of an earthquake is discussed,

KIM, W. 11, Model Study of Seismic Effects of Explosions in Prestressed
Media, THESIS, Contracts: AF 19(628)-1689, AF 19(6287-5100, St.

Louis Univ., St. Louls, Mo., 1966.

The primary purpose of this investigation was to study some of
the selsmic effects of expiosions in two-dimensional modeis which are
prestressed in unkixial tension. The seismic effects produced by
exploslons in prestressed medla were examined from the point of view
of radiatlon patterns of elastic waves and size of cavity diameter after
the explosion.

KIMLER, B. F., Field Operations and Ocean-Bottom Seismograph Perfor-
mance and Observations - Kurile Iskands Experiment - Spec. Repl.
No. T, Gcean-Bottom Seismograph Experiments, Project VT 6708,
Contract F33657-67C-0105, Texas Inst., Inc., Dallas, Texas, 1967,

A shailow-water test program and a deep-water operational pro-
gram were conducted. The shallow-water tests environmentaily
checked the performance of 14 units which were not tested under the
previous contract, Special tests of antenna design and temperature
measurements were included.

Deep-water tests were conducted adjacent to the Kurile Isiands
Arc to evaluate the seismlclty of the area and the operational worthi-
ness of the oceian-bottom seismograph and auxiliary equipment.
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KIRILLOV, F. A., "Influence of the Depths of the Blast on the Seismic Effect,”’
Akad. Nauk SSSR Trudy Seismol. Inst., No. 106, pp. 74-1717, 1941, (Trans-
lated from Russlan), Contract 8D-78.

VESIAC 12,440 VU The magnitude of the seismic effect of a blast is greatly influenced
by the depth at which the charge is placed. The study of this problem
was carried out In connection with experimental data obtalned from
observations of blasts on Atach mountain in the town of Magnitogorsk.

KIRILLOV, F. A., ""The Perlod of Ground Vibrations as a Functlon of the
Distance from the Shotpoint,’* Trudy Seism. Inst., No. 117, pp. 65-73,

1945, (Translated from Russian), Contract 8D-78,
VESIAC 12,433 VU The resuits of measurements of the periods of ground vibrations

produced by blasts located at different distances from the observation
point are reported. The results of these observations indicate that

the periods of groups of waves making up the main phase of the vibra-
tion increase noticeably as one moves away from the point of blast.
Tiie empirical formula of Sadovskli giving the period T of the ground
vibrations as a function of distance inthe form T = k log R, using

the results of measurements, confirmed the acceptability of this for-
mula for calculating the period in a range of distances up to 6-7 km,
On the basis of these results the coefficient of this formula was refined
for alluvlal soils.

KIRILLOV, F. A., "'Seismic Explosion Effects,"’ Akad. Nauk SSSR. T rudy
Seismolog. Instituta, No. 121, pp. 1-95, 1947, {Translated from Russian),
Contract SD-78.

VESIAC 12,914 VU Empirical relationships are established between the intensity of
vibrations and the weight of explosive charge, distance from blast,
and the cratering index. A formula is given for deternmining the dis-
placements or rate of vibration of the ground for arbitrary values of
the explosive charge, distance from the blast, and the cratering index.
The influence of the level of the observation point (depth of shaft), depth
of the charge, dispersal of charges, and the type of explosive on the
intensity of vibrations is examined. An expression of the relationship
between the period of vibration (main phase) and distance is given.
Tie energy expended in the formation of seismic waves is determined
as the damping factor of the vibrations of the ground is calculated.

KIRKLIN, R, H., B. W, GIRARD, Strain Seismograph Operating Procedures
and Applications, Tech. Rept., Contract VI/5081, AF 33(6 -15288,
Teledyne Indust,, Inc., Geotech Div., Garland, Texas, 1968,
VESIAC 18,014 VU Procedures necessary to operate the multicomporient strain seis-
AD 832 225 mograph facility located at the Wichita Mountains Seismological Oh-
servatory WMSO and the applications of these seismographs to the
enhancement and identification of seismic waves are discussed. The
theory of strain seismometers and their response to seismic waves

are examined to assist in the interpretation of strain seismograms.
A description of the WMSO strain seismograph system is also included.
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KIRKPATRICK, B. M., Long-Period Selsmo raph Development, Quarterly
Rept. No. 5, 1 July Through 30 September {&7, Rept. No. TR-67-60,

Contract VT/6706, AF 33(657)- 16406, Teledyne Indust., Inc., Geotech
Dlv., Garland, Texas, 1967,

Development of the long-period triaxial seismometer is compiete.
A speclally prepared seismometer module was transported to WMSO
for prellmlnary fleld testing. These tests are now complete and satis-
factory operatlon at seismograph magniflcatlons up to 50K was obtained,.
The 200-foot deep test hole at UBSO is now complete.

KIRKPATRICK, B. M., Long-Period Triaxial Seismograph Development,
Quarterly Rept. No, 6, 1 October to 31 December 196 ,» Rept. No, TR-

68-5, Contract VT/6706, AF 33(657)-16406, Teledyne Indust., Inc.,
Geotech Dlv,, Garland, Texas, 1968.

Assembly of the long-perlod trlaxial selsmometer Is complete.
Laboratory tests have been conducted and field evaluation of the com-

plete selsmograph 1s now In progress at the Uinta Basin Selsmologlcal
Observatory %l,’ 8S0).

KIRKPATRICK, B. M., Long-Period Triaxial Selsmograph Development,
Quarterly Rept. No., 7, Rept, No, TR 68-20, Contract VT/6706, AT

33(657)- 16406, Teledyne Indust., Inc., Geotech Div., Garland, Texas,
1968

Field testing of the long-period triaxial seismometer has continued
at the Uinta Basln Seismological Observatory (UBSO). The results
of tests involving artifleially induced tilt and the response of the sys-
tem to wind and barometrlc pressure change are presented.

KIRKPATRICK, B. M., J. MASSE, Galvanometers, Rept. No. TR-64-i33,

Project VT/072, Geotechnical Corp., Garland, Texas, 1964,

Air damplng in L-D galvanometers has been reduced by a moving-
magnet {ixed-coil design, wherein the moving magnet is operated in
an evacuated glass houslng. A computing or dynamometer-type gai-
vanometer has been constructed and tested for use in seismic data
analysis where a power-ievei Indlcation is of interest and in signal
multiplication and correlation. An anaiysis was made of various
optical factors governlng the sensitivity of galvanometers with empha-
sis being placed on Improving the sensltivity.

KIRKPATRICK, B. M. and A. W. SIMMONS, Long-Period Triaxial Seis-

mograph Deve lopment, 1 July to 30 Sept. 1968, Rept. No, TR 68-41,

. Contract VT/6706, AF 33(657)- 16406, Teledyne Indust., Inc., Geotech

Div., Garland, Texas, 1968

The spectra and coherence of the noise as recorded by the tri-
axial and lon;-period seismographs at UBSO were computed. Plots
of the ampliiude ratio (or spectra ratio) and coherency of the noise
are presented. Comparison of the ampiitude ratio plots, from the
recordings for wind free and windy days, indicates that the wind in-
duced noise is attenuater, but not completely eliminated with the
burial of a seismometer.,
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KIRKPATRICK, B. M., and A, W. SIMMONS, Long-Period Triaxial Seis-
mograph Development, Quarte rly Rept. No, 10, T October to 31 Decem-
ber 1968, Rept. No, TR 69-5, Contract VT/6706, AF 33(657)-16406,
Teledyne Indust., Inc., Geotech Div., Garland, Texas, 1969

VESIAC 19,270 VU The redesigned triax seismometer module has been completed
and transported to Fairbank., Alaska, for operational tests, A triax
borehole facility has been prepared at the Murphy Dome ALPA site
3-4 approximately 40 miles northwest of Fairbanks. The improved
module and two of the engineering prototype modules operated at
UBSO have been installed at site 3-4 and field evaluation is now in
process,

KIRNOS, D. P., ""The Possibility of the Generation of Natural Vibrations
in the Alluvial Layer," Trudy Seism. Inst., No, 117, pp. 74-80, 1945,
(Translated from Russian), Contract SD-78,

VESIAC 12,432 VU Certain experimental results are described indicating that natural
vibrations may arise in the alluvial layer at the time of blasts and local
earthquakes,

KISSINGER, F., Array Processor and Lissajous Display, Contract No.

VT/ 172, Geotechnical Corp., Garland, Texas,

VESIAC 8477 VU The array processor and Lissajous display is a seismic signal
display device designed to perform time compensation on seismic
signals. Time delay or advance is performed by physically dis-
playing recording dots on the front of a cathode-ray tube paraliel
to the time axis. The face of this CRT is continuously photographed
and recorded on 16-mm film. After processing the image is pro-
jected on a viewscreen at X20 magnification. The system may be
operated in one of the following five modes: 1) Analog signai dis-
play Y-axis deflection; 2) Analog signal display X-axis deflection;
3) Analog signal display Z-axis deflection; 4) Analog signal display
optical summation; and 5) Lissajous display of earth particie motion,

KISSINGER, F., Improved Seismograms, Semiannual Prog. Rept. No. 8§, ‘
1 July through 31 December 1964, Rept. No. TR-64-136, Project VT,
072, Contract AF 33(657)-9967, Geotech. Corp., Garland, Texas, 1964.

VESIAC 10,293 VU Work on these tasks is discussed in detail in this progress report:

AD 480 518 (a) Inclined Seismometer; (b) Galvanometers: (c) Filtering; (d) Am-
plifiers; (e) Digitizer; (f) New Methods of Signal Presentation; (g)
Improved Seismograph Testing Facilities; (h) Stable Tablle; (i) Strain
Seismograph; (j) Investigation of Thermal Noise,

KISSLINGER, C., Model Studies of Explosion-Generated Seismic Waves,
Semiannual Tech, Rept, No. 2, Contract No, AF 19(628)-1689, s,
Louis Univ,, 8t, Louis, Mo., 1963,

VESIAC 6584 VU This semiannual technical report discusses the conipletion of a

AD 423 412 series of experiments for the study of the generation of Rayleigh
waves in a semi-infinite medium. Some experiments were conducted
in a two layer system, An attempt was made to study the direct S
wave produced by explosions in a Plexiglas sheet. The frequency
response curves for the capacitance pickups were also obtained,
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KISSLINGER, C., Model Studies of Explosion-Generated Seismic Waves,

Semiannual Tech. Rept. No. 3, Contr, No. AF 19{628)-1689, 8t. Louis
Univ,, St. Louis, Mo., 1964,

The report covers the period of 1 October 1963 to 31 March 1964
in which time the principal effort was directed to the study of P and
S wave radiation patterns from explosions in rectangular cavaties,
Both aluminum and plexiglass were used for the purpose,

KISSLINGER, C., Model Studies of Explosions-Generated Seismi:. Waves,

Semiannual Tech. Rept. No. 4, Contr. No. AF 19(628)-1689, St. Louis
Univ., St, Louis, Mo., 1964.

Research on three aspects of explosion-generated seismic waves
was in progress during the period covered by this report: 1) the
pattern of raciation of body waves into the interior of a half-space
from a near-surface source; 2) decoupling of seismic energy by
shooting in a cavity; and 3) the effect on the characteristics of waves
at a distance when the shot is surrounded by a small zone of material
with different physical properties than the substance forming the
main transmitting medium.

KISSLINGER, C., Model Studies of Exploslon-Generated Seismic Waves,

Semi-Annual Tech. Rept. No. 5, 292-62, Coniract AF 19(G28)-1689,
St. I.ouis Univ., St, Louis, Mo. 1965,

The author applies his model technique to the study of the effect
on radlation when a shot is fired in a circular inhomogeneity in an
otherwise homogeneous infinite medlum. The purpose of thls work
is to relate the spectrum of the compressional wave to the size of the
cavity and the contrast in properties between the Inhomogeneity and
the surrounding medium, Described is the same experimental tech-
nique used throughout the project. The theory behind the experiments
is discussed. Conclusions are given regarding styrofoam in plexiglas,
and plexiglas in aluminum. Part II of the report concerns Anistropy
Produced by Static Stress.

KISSLINGER, C., Model Study of Explosion-Generated Seismic Waves, Fi-

nal Rept., Contract AF 19(628)-1689, St. Louis Un v., St. Louis, Mo.,
1965,

The generation of waves by an explosive source in homogeneous
media was investigated by two-dimenslonal models. The size of the
effective source for compressional wives agrees well with the outer
limits of the zone of circumferential cracking In a brittle medium.
Discussed are occasions on which prominent shear waves appear. The
radiation of hoth types of body waves is strongly modified by surround-
ing the shot with a different material, How the P-wave spectrum can
be modified is discussed; cavity effects are examined. Rayleigh-
wave evidence about explosion effects, the presence of various kinds
of stress and strain are examined.
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KISSLINGER, C., Progress In Understanding the Generation of Seismic

Waves by Contained Explosions, Rept. No. 4410-104-X, Contract SD-
18, Tnst, of Science and Technology, Univ, of Michigan, Ann Arbor,
Michlgan, 1965,

This report, based on a survey of pertihnent literature pubtished
since 1962, is an evaluatlon of the techniques developed to monitor
contained explosions. Included is a description of the types of close-
in measurements, a review of the computer codes used to predict the
waveform and energy level at the input to the elastic reglon, and a
discussion of the important work in P-wave and surface-wave analysis
and prediction.

KISSLINGER, C., Researeh in Seismology, Annual Teeh. Rept., Contract

AF 19(628)-5100, St. Touis Univ., St. Louis, Mo., 1966,

During the year, th- main technical accomplishments have in-
cluded efforts in these areas: (a) the foeal mechanism of earthquakes;:
(b) model studies of explosion-generated waves; (c) azimuthal depar-
ture of P-wave motion from the great circle path; (d) determination
of depth of focus; (e) the phase velocity of surface waves. Each of
these studies is reported here. In connection with focal mechanism
studies, the great Alaska earthquake of 1964 was studied, and an ab-
stract of the work done on this study Is given. For model studies of
explosion-generated waves, two topics have been under consideration,
and are reported on: the effect of prestresscd media on seismie
waves generated and a study of seismic decoupling in an explosion,

KISSLINGER, C., Research in Seismology - Annual Peeh. Rept., Contract

AF 19(628)-5100, St. Louis Univ., St. Louis, Mo.. 63100, 1967.

During the eourse of the year the following studies were con-
ducted: body wave studies of special effects related to path of
propagation and station site, the focai mechanism of earthquakes,
model studies of the relation between cavity size and decoupling of
explosive sources, the determination of depth of focus, and the phase
velocity of surface waves. This summary is divided into two sections
corresponding to the completion status of the work.

KISSLINGER, C., Research in Seismologv, Annual Teeh. Rept,, Contract

AF 19(628)-5100, St, Touis Univ.. . Louis, Mo., 1968

In this report. research in seismology on fundamental problems
related to the detection, locatlon, and identification of underground
nuclear explosions is described. The period covered by the report
is September, 1967 through August, 1968,

KISSLINGER, C., Small-Secale Studies of Explu-ive Seismic Sou ‘ces,

Rept. No. 7885-1-X, Contract DA 49-083 OSA-3137, SD-78. Unlv. of
Mich., Inst, of Sci. & Tech., Ann Arbor, Mich., 1967,

An experimental study of the explosive source mechanism using
small-scale experiments is reviewed. The study is based on two-
dimensional laboratory models and small-scale field tests. Results
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for body and Rayleigh waves are given. It was found that such tests
cannot take the place of full-scale trials, but are useful to test the
valldity of theoretical treatments and to guide the design of experi-
ments,

KISSLINGER, C., E, MATEKER and T. V. MC EVILLY, Seismic Waves
Gererated by Chemical Explosions, Final Rept., Contract No, AF 19
{60%)-7402, St. Loufs Univ., St. Louis, Mo., 1963,

VESIAC 6873 VU This report describes the results of research on some funda-

AD 423 980 menta] properties of seismic waves generated by chemical explosions,
The work was carried out between August 1, 1960 and July 31, 1963,
Seismograms from some 160 small charges, one 500 Ib, surface
burst, one 100 ton surface charge, and a buried charge of 10 tons, were
recorded at close range. The experiments involving the small charges
were designed to elucidate a variety of aspects of the generation of
selsmic waves by explosive sources. Given in the report are: a) the
principal subjects Investigated; b) some areas for further study sug-
gested by some of the results; ¢) principal conclusions of the work;
and d) recommendations.

KITZINGER, P. R., VELA UNIFORM, Project SHOAL, SHOAL Surface
Motion Measurement Near Source, Final Report, VUF 2002, Project
1.2, Sandia Lab., Albuquerque, N. M., 1965,

VESIAC 10,487 VU Successful measurements of surface motion were made on Proj-
ect Shoal at horizontal ranges between 300 and 4775 feet. These
measurements consisted of accelerations, velocities, and at larger
distances, some relative displacements. A definite spalling effect
was indicated; this effect was less at very close-in stations than it
was farther out, When scaled by cube root scaling and compared
with scaled results from Hard Hat, the signals from Shoal proved
somewhat lower than those from Hard Hat., This effect may have
been caused by extensive faulting at the Shoal site.

KLAPPENBERGER, F. A., Correlation of Amplitude Anomalies at LASA
Sci. Rept., Project VT/6702, Contract F 33657-67C-1313, Teledyne
Inc., Alexandria, Va., 1967.

VESIAC 16,366 VU Peak-to-peak amplitudes recorded by subarray center instruments
AD 815 581 for independent events have been tested for correlation. Significant
positive correlations were detected for events whose focuses origi-
nated close to each other. It is also shown that measurement errors
tend to reduce the estimate of their coefficient of correlation; the
distribution of the coefficient of correlation for small sample sizes
are graphically presented.

KLAPPENBERGER, F. A., Distribution of Short Period P-Phase Ampli-
tudes over LASA, Rept. No. 187, Project VT/6702, Contract F 33657-
67-C-1313, ARPA Order No. 624, Teledyne, Inc., Alexandria, Va.,
19617,

VESIAC 16,384 VU The behavior of short period P-Phase amplitudes over LASA
AD 815 580 has been investigated for several earthquakes. It has been found
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that the distribution of the peak-to-peak amplitudes across a sub-
array approaches a log-normal distribution of those events studied.

KLAPPENBERGER, F. A, Spatial Correlation of Amplitude Anomalies,
Contract VT/6702, F333E7-67C-1313, Teledyne Indust., Inc., Farth

Sci. Div., Alexandria, Va., 1967.

Spatial correlations of amplitude anomalies have been conducted
over LASA and LASA subarrays to test the hypothesis that these
anomalies exhibit spatial stationarity. The evidence indicates that

* the anomaly process cannot be considered to be covariance stationary.

KLASKY, P. S., G. F. FRANCIS, O. R. RUSSELL, and li. W. RUSSELL,

Final Rept., 17 November 1961 to 30 April 1965, Project VT/070,
Contract AF 33(657)-7747, United ElectroDynamics, Inc., Pasadena,
Calif., 1965.

The TFSO is discussed as an effective test bed for seismological
research; and as an operating seismological station. The Arizona
site was chosen for its low ambient noise characteristics. Ambient
noise during quiet periods and during storms is discussed. The
various probabilities involved in detecting earthquakes of various
magnitudesisdiscussed. Events west of the observatory can be better
detected than those occurring to the east. The difference, given in
magnitude, is slight, Array configuration and instrumentation are
discussed.

KLASKY, P. S., and A. M. RUGG, TFSO M Seismic Svstem Test, Phase

I,Special Report No. 11, Project VT/070, Contract AF 33{657 =747,
United ElectroDynamics, Inc., Pasadena, Calif., 1964,

The FM-250 seismic system, developed under Call No. 3 of
Contract AF 33(657)-7747, has been operated with the remote por-
tion of the system at the Experimental Vault of the TFSO for ten
weeks, This vault has local power avallable for operation of awxilliary
test equipment. During this time, the following parameters of the
system were compared against laboratory results: (1) dynamic
range; (2) system noise; (3) cross-talk; (4) line interference: (5) Sys-
tem drift; and (6) frequency response. Each of these is discussed in
the report. The test procedure followed was essentlally that described
in the FM Seismic System Field Test Program, Phase I, dated 27
December, 1963.

KNOPOFF, L., The Nature of Surface Wave Propagation in Crustal

Structures of Varying Thickness, Final Report, Contr, No, AF-
AFOSR 26-63, Calif, Inst. of Tech., Pasadena, Calif., 1964,

This report summarizes research results which were performed
in the following areas: 1) The beat mechanism in frequency modu-
lated waves; 2) Scattering of seismic waves by inhomogenelties in
the eart interior; 3) Scattering of surface waves by irregularities
in geome. vy corresponding to non-plane surfaces; and 4) Studies
associated with nature and structure of the upper mantle of the
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earth. Abstracts of technicai papers in these four categories of
research are also included.

KNOPOFF, L., Radiation from Seismic Surface and Interior Sources,

Rept. No. 7885-1-X, Contract - - , 9D-78, Univ,
of Mich., Inst. of Sci. & Tech., Ann Arbor, Mich., 1967.
VESIAC 15,915-G VU The first-motion radiation patterns from suddeniy occurring
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dislocations are formally identical to those from suddenly applied
forces or torques. A tangential displacement dislocation has radia-
tion identical to that for a double couple of force. The radiation pat-
tern for seismic sources near surfaces of discontinuity of the first-
order are significantiy aitered from those for interior sources. This
is especially so for surface sources in the case of SV waves near the
criticai angie; this feature may provide a rapid method for discrim-
inating between buried and surface sources.

KNOPOFF, L., Studies of Seismic Waves in Heterogeneous Regions of the
Earth, Annual Sci. Rept., Rept. No. AFOSR 66-2389, Contract AF-
FOSR 710-66, University of Calif., Los Angeies, Catif., 1967,
The annual report contains a brief summary of work done in

1966-67. A bibliography of reports generated under the contract
is inciuded.

KNOPOFF, L., Studies of Seismic Waves in lieterogeneous Regions of
the Earth, Final Rept., AFOSR-66-2389, Contract KF-KF&SR-”U-BS.
Univ. of Caiif., Los Angeies, Caiif., 1966.

The finai report contains a summary of atl work done in 1965-66
a.d inciudes abstracts of papers submitted for pubtication under this
grant,

KNOPOFF, L., Theoretical and Experimental Studies of Seismic Waves
in Geometrically and Physicaliy Tieterogencous Regions of the Earth,
Final Rept., Contract AF-AFOSR-T10-64, Univ. of California, Tos
Angeies, California, 1965,

The abstracts here describe papers wiich constitute the research
report proper. The authors have compieted work on the crustal struc-
ture under the Alps. They have found the equivaient body forces which
yieid the same seismic radiation pattern as a disiocation source. A
one-dimensionai taboratory modei has been constructed wiich simu-
iates many of the statisticai features of seismic activity. Minimizing
errors in transducer placement in model setsmoiogy is discussed,
and a semi-automatic line fitting process on a computer. Represen-
tation of surface waves on a sphere using Legendre functions is de-
scribed. Green's function methods are deveioped for :mathematical
and geometric conditions.



WILLOW RUN LABORATORIES

VESIAC 15,043 VU

VESIAC 13,542 VU
AD 649 933

VESIAC 19,918 VU
AD 861 506

VEFSIAC 13,324 vU

KNOPOF¥, L., M. J. BERRY, and F. SCHWAB, Tripartite Phase Velocity

Ovservations in Laterally Heterogeneous Regions, Publ, No. 548,
Contract AF-AF‘USTT-”&-BG, Unlv. of Callf., Los Angeles, Calif.,
1966,

The hypothesis that one can assign the phase velocity calculated
from a tripartite net to one of the legs of the net exclusively, when
that leg approximately coincides with the surface wave propagation
vector, has been substantiated by experimental data. If more than
one leg of an array of stations is parallel to the propagation vector,
it is possible to make a quantitative estimate of the lateral heteroge-
neity of structure across the net. However, if the propagation vector
coincides with only one of the, legs, then one can only draw qualitative
conclusions concerning lateral heterogeneity,

KNOPOFF, L., W. L. PILANT, A Proposal for a Seismological Study of

the Gulf of California, Publication No, 473, Contract AF-AFOSR-T710-
65, Univ. of Calif., Los Angeles, Calif., 1965.

In this proposal the authors indicate that a significant geophysical
problem remains to be solved with regard to the southern part of the
Gulf of California. By means of a program of both short and L.-P
scismic observations, it should be possible to resolve many of the
structural problems associated with the orlgins of the Gulf of the
peninsula of Lower California.

KOCH, C. F., Intrinsic Redundancy of Seismic Data, Pt. 1, Preliminary,
Sci. Rept., Rept, No. 237, Contract VT/9706, F§3357-69C-0913,

Teledyne Indust,, Inc., Alexandrla, Va,, 1969

When data are digitized, the sampling rate is selected to provide
for the highest frequency phenomena predicted. Much of the time the
data is of lower frequency, and redundant data is obtained. A tech-
nique has been developed to reduce the quantity of redundant data.
1t has been applied to both short and long period seismic data. Seis-
mograms from before and after processing have been compared to
evaluate the effect of the data, A 5 to 1 reduction in data quantity,
whlle maintaining adequate data quality, seems feasible,

KOGAN., L. 1., "Multlple Reflections in 1 Water Layer and Their Effect on

the Reliabillty of Data Interpretation in Seismic Marine Surveying,"'
Razved. Geofiz., No. 2, pp. 16-35, 1964, (Translated from Russian),
Contract DA-49-083 OSA-3137.

Intensive multiple reflections in a water layer were explained by
the existence of a rigid acoustical water-air larrier at the surface
and an acousticai water-sea bottom boundary 1t the bottom. The re-
flection produced by this seismic energy trap cause "'water resonance'’
which was studied theoretically and experimentally. Regularities
were found concerning: (1) strength of the "'resonance'’; (2) the
determinatjon of the resonance and oscillation frequencies; (3) con-
ditions under which the maximum resonance effect was produced;

(4) possible serious errors in a standard interpretation of ''resonance
seismograms''; and (5) the use of special filters to suppress the
resonance effect,
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KOGAN, §. D., "'On the Application of the Principle of Phase Correlation
for Remote Earthquakes,'' Doklady, Akad. Nauk, SSSR, Vol. 101, No. 4,
pp. 653-655, 1965, (Translated from Russian), Contra.t DA 49-083
OSA-3137.

VESIAC 17,311 VU In this work the author has presented an experiment on the phase
correlation for distant earthquakes. Multichannel seismograms were
used for comparing the recording traces to be correlated. The results
of the work do not completely solve the problems, however, they show
that the correlation of remote earthquakes is possible.

KOLOSENKO, M. N., ""Determination of the Azimuth to the Epicenter of a
Distant Earthquake by Using the Arrival Time of the Seismic Waves
at Two Stations, Trudy Geofiz. Inst., A. N. SSSR, No. 30, pp. 89-103,
Undated, (Translated from Russian), Contract DA-49-083 OSA-3137.

VESIAC 18,165 VU This paper presents the problems of the determination of the lo-
cation of the epicenter of a distant earthquake by using azimuths ob-
tained by the differential (kinematic) method. Sections 1, 2, and 3
present the details of the problem and its solutions for the plane and
spherical case; in section 4 the errors in determining the azimuth
are calculated and the conditions under which it is possible to achieve
an accuracy of +1° are discussed; Section 5 recommends formulas
and nomograms for decreasing the required amount of calculations;
in section 6 we have presented examples of obtaining tie locations of
the epicenters of several earthquakes.

KONDORSKAYA, N. V., ''Detection of the sP Wave in Shallow Earthquakes
and its Use for Determining the Depth of the Focus,'' Trudy Geofiz.
Inst., A. N. SSSR, No. 36, pp. 35-47, Undated, (Translated from Russian),
Contract DA-49-083 OSA-3137,

VESIAC 18,163 VU It is shown that waves reflected in the vicinity of the epicenter
(sP and sS) can be detected on the records of earthquakes, the foci
of which are located in the earth's crust, for epicentral distances
varying from 2° to 800, The existence of a sufficiently strong sP
wave in shallow earthquakes was established as a result of examining
the dynamic characteristics of the sP wave related with the mechanism
of the seismic focus.

KORSCHUNOW, A., ''Deep-Focus Earthquakes from Goettingen Seismograms,"'
Ztschr. f. Geophys., Vol. 21, pp. 113-134, 1955, (Translated from
German), Contract SD-78.

VESIAC 9533 VU The subject of this paper is a statistical review of deep-focus
earthquakes registered at the seismological station of Gottingen from
1930 to 1937. With reference to the catalogue of 1SS (International
Seismological Summary) and to the seismological tables by Jeffreys-
Bullen (1948), 103 deep-focus earthquakes have been dealt with.
Specially defined ''quality-classification''—as derived from the entire
volume of seismograms, and a critical test of sensitivity of seismo-
graph components to first waves give an indication of the quality and
useability of seismograms which may be regarded as representative
of the output of central European stations.
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KOSMINSKAYA, 1. P., ""Analysis of the Interference Zones of Seismic
Waves," Trudy Geofiz. Inst., A. N. SSSR, No. 35, pp. 116-145, Undated,

(Translated from Russian), Contract DA-49-083 OSA-3137,

VESIAC 18,164 VU Consideratlon is given to the question concerning the applicability
of the method for analyzing complex harmonic vibrations to the anaiysis
of the interference zones of selsmic waves occurring as a result of
the superposition of quasi-sinusoidal pulse vibrations.

A comparlson of the calculated data with theoretical examples of
the interference zones of two refracted waves (the shape of the vibra-
tion is derived from observed data) shows the practicality of utilizing
the proposed method.

KOSMINSKAYA, 1. P., ""Methods of Analysis of Amplitude Curves and
Travel-Time Curves of Phases of Complex Harmonic Waves,”’ T rudy
Geofiz, Inst., N, A., SSSR, No. 30, pp. 302-313, Undated, (Translated
from Russian}, Confract DA-49-083 OSA-31317.

VESIAC 18,162 VU Methods for determining amplitude curves and phase travel-time
curves for slmple seismic waves are described by the use of the
corresponding graphs of complex harmonic vibrations, Travel-time
curves of simple waves can be determined by three methods: from
the grid map of t-x curves, from the intersection of the ampiitude
curves of the complex and dominant waves, and from the magnitude
of the interval between simllar extrema of the amplitude curves of
the complex waves.

KOSTENKO, N. Pp., ""Changes in the Slopes of the Earth's Surface and
Seismicity (with the Example of Mountainous Countries in Sout hern
Central Asia),’' Byulleten' Soveta Po Seysmologii A. N. SSSR, No. 8,
pp. 150-156, 1960, (Translated from Russian), Contract DA 49-083
OSA-3137,

VESIAC 17,312 VU This report discusses the relationship of the earths crust to
selsmic activity, There is a brief discussion of the formation of
mountains and slope structure, The effects of these formations on
earthquakes and fault line are aiso dlscussed, It is shown that clus-
ters of deep epicenters often correspond to the boundaries of trans-
verse upllfts and troughs, the boundary zones between mountain
structures, and a sharp change of course of the structural elements,

KOVACH, R, L., Seismic Surface Waves: Some Observations and Recent
Developments, Contract No. AFOSR-25-63, Calif, Inst. of Tech., Pasa-
dena, Calif., 1963.

VESIAC 6478 VU This report summarizes much of tie observed seismlc surface
wave data that has accumulated in the past thirty yeurs. The data are
discussed by seismic wave type and by major geographic areas.

KOVACH, R. L., Seismological Analysis of VELA Array Data, Annuai Rept.

I, Feb. 1966 - Jan. 1967, Contract AF 49(638 )-1687, Stanford University,

Stanford, Calif., 1967,

VESIAC 15,543 VU This report contains dlscussions of work on these subjects: (1)
AD 647 920 study of PKP arrival times in the 1150-1400 epicntral distance range;
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(2) the energy of the free oscillations of the earth: (3) attenuation of
seismic body waves in the mantle and core. In this last category, the
technique being employed is spectral amplitude comparison of par-
ticular seismic phases that have the same vertical take-off angle in
the mantle and have travelled the same great circle path. Data from
the VELA Arrays and LRSM stations have been examined for suitable
recordings of the seismic phases SKS and SKP. Spectral amplitude
comparison allows the ratio of SKS to SKP to be formulated according
to an equation given in the report.

KOZLOV, P. T., ""Basic Financial Funding of the Geophysical Service of

the Oil Industry of the USSR, '’ Prikl. Geofiz., No. 24, pp. 234-243,
1959, (Transiated from Russian), Contract SD-78,

The features of the basic investment in geophysicai work in con-
nection with the oil and gas industry is characterized by the fact that
the leading role belongs to outfitting and precision instruments.
Building and structures do not occupy an important position, This
iay s the groundwork of the basic investment in the geophysical enter-
prise, for exampie in the oil industry where oii welis piay the iarge
role in the results. The author gives a breakdown of major production
investments of the geophysical service in the oil industry of the USSR
at the beginning of 1956 (in percents of the totai), and then expiains
the breakdown. He discusses the changes ‘hat the individuai eiements
of the basic production investments have undergone, and the effective-
ness of the investments,

KOZSUCH, P. J., NUTRAN Program for Digitai Spectrai Analysis, Tech.

Rept. No, 66-40, Contract: VT/4051, AF 33{657)-12145, Teledyne
indust., Geotech Div,, Gariand, Texas, 1966.

A 310C CDC computer program cailed NUTRAN was written to
perform unified digitai spectrai analysis. The program will yieid
numerical Fourier series, numericai Fourier transform, and
"stacked' spectra.

KOZSUCH, P. J., and Y. T. HUANG, A Sfeismograph Calibration Technique

and Prediction of Seismometer Parameters, Tech, Rept. No. 66-63,
Contract VT/6703, AF 33(657)-16270, Teledyne industr., Geotech.
Div., Garland, Texas, 1966.

A seismograph calibration and seismometer parameter predic-
tion technique using a caiibration function constructed from a given
set of ampiitude and phase spectra is discussed in this report. The
amplitude response of the seismograph is determined by comparing
the spectral coutent of the input caiibration function with the spectral
content of its transformed output. For fieid personnel, where data
processing hardware is not available, a method for predicting the
amplitude response of the seismograph from the output caiibration
function is discussed. The pos .ibiiity of predicting the seismometer
free period and damping parameters is also suggested.

KUBOTA, S., E. BERG, Evidence for Magma in the Katmai Voicanic Range,

Contract AF-AFOSR-701-64, AF-AFOSR-701-66, Univ. of Alaska,
College, Aiaska, 1967.
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VESIAC 15,734 vU The location of magma reservoirs has been attempted, using the
AD 649 249 calculated wave path and the screening of the mainly vertically pol-
arized shear wave,

Of the possible ten chambers thus located, the ones of shallow
depth (to 20 km) correspond to the location of active volcanoes. The
ones between the 20 km level to the upper mantle seem to spread over
a rather wide area and are not clearly related to the geographical
position of a particular volcano.

Theoretical considerations on the propagation of elastic waves
substantiate the observed absence of vertically polarized shear waves.

KUPALOV-YARAPOLK, I. K., "'Geophysical Methods of the Prospecting
for Oil (A Review of the Foreign Literature)," Prikladnaya Geofizika,
No. 14, pp. 214-232, 1956, (Translated from Russian), Contract SD-78.

VESIAC 12,012 vU The author, a Russian, writes that in many "'capitalist'’ countries,
oil bearing structures are explored by using geophysicai prospecting
methods. He says that in the foreign periodicals dealing with oil and
geology are papers published about the improvements introduced into
any of the geophysical methods and expanding the possibilities of the
methods to solving increasingly complex geological problems., There
are reviews which describe the work being carried out. This paper
familiarizes the reader with the level of development of geophysicai
methods in the capitalist countries as it was in 1954. The materials
were drawn from more than 100 articles that appeared from 1951-1954,
Some of them, describing new ways of observation or new instruments,
appear in the reference list.

KUO, J. T., Support of Visiting Seismologists, Final Rept., Contract AF-

AFOSR-62-303, Lamont Geol, s., Columbia Univ., Palisades, New
York, 1965,
VESIAC 13,344 VU Discussed is the work of nine seismologists from Japan, England,
AD 624 453 and Denmark, who have participated in a program of research at Lamont

Geological Laboratories during the last three years. As a result of
their work we now have more knowledge of : 1) earthquake prediction
studies; 2) travel times of body waves through North America for
nuclear explosions and earthquakes; 3) the theory of wave propaga-
tion through complicated structures, such as corrugated interface and
a medium with a hyperbolic type of interface; 4) the dissipation fac-
tor 1/Q in the upper and lower mantle and in the core. Through these
studies, light has been shed on seismic event location and identifica-
tion,

KUO, J. T., M. MAJOR, and J. OLIVER, Observations of Earth Tides with
Strain Meters, Contr. No. AF 19(604)-7376, Lamont Geol, Observ.,
Palisades, N, Y., 1964.

VESIAC 7837 VU Earth tides are well recorded on two horizontal strain meters
which are installed in a deep mine located at Ogdenburg, New Jersey.
The strain meters are of the Benioff fused-quartz type and are
oriented at N290 30'E and S48°E. A 29-day series for each of these
instruments from April 7 to May 5, 1962 was analyzed. The effects
of instrumental drift and barometric pressure were corrected. Five
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principal tidal constituents, Mz, Ol, 52’ Kl and N2 were obtained.

The mean: by which they were obtained is described. Given are
the best values of Shida’s number 1 with correction for the ocean
tidal load by means of the Boussinesq solution with the modified
cotidal and corange charts. Other values are given,

LABLANC, G., (S. J.), Studies of the Effect of Depth of Focus on Seismic
Waves, Special Tech. Rept. No. 4 on Spectral Analysis of Short-Period
First Arrivals of the April 13, 1963 Peruvian Earthquake, Rept. No.
AFCRL-66-569, Contract AF 19(628)-238, Pennsylvania State Univ.,
University Park, Pa., 1966.

VESIAC 14,969 VU The S-P vertical seismograms of 37 stations for the Peruvian

AD 639 743 earthquake of April 13, 1963 were Fourier-analyzed for a time duration
of 10 sec. The spectra were similar in overall shape, but different
in finer structure. The similarity of the envelope appears to be asso-
ciated with the source, while the crustal effect could account for the
differences in the finer spectral structure. The crustal effect appears
to be so considerable that the other effects are impossible to measure
accurately. The necessity of truncating the crustal transfer function
before attempting to associate the finer spectral variations to a given
crustal structure is mathematically established. The use of averaging
to obtain a cancellation of the crustal effects at many stations is dis-
cussed.

.

LACOSS, R. T., Geometry and Patterns of Large Aperture Seismic Arrays,
Tech, Note 1965-64, Contract AF 19(628)-5167, Lincoln Lab., Mass.
Inst, Tech., Lexington, Mass., 1965,

VESIAC 13,916 VU A study of possible configurations for LASA has been completed.

AD 628 148 Described is the most satisfactory pattern ‘.. wave number space,
Patterns for some alternative placements of subarrays, including
that of the experimental LASA in Montana, have been included. Re-
sults indicate that a LASA having a diameter of 200 km should be
composed of subarrays from 10 to 15 km in diameter. Such an in-
crease in size would require the use of less regular subarray geome-
tries than those which have been used in Montana. Also disct<ssed
is a sensitivity function for patterns which has been developed. Uses
of the sensitivity function are discussed.

LACOSS, R, T., A Large-Population LASA Discrimination Experiment,
Tech. Note, Rept, No, E%)-TR-BQ-BQ, Contract A¥ 19{628)-5167,
Lincoln Labs., M. 1, T., Lexington, Mass,, 1969

VESIAC 19,624 VU A computer program has been written and has been applied to

AD 687 478 LASA time series data from nearly 200 events in order to obtain data
for discrimination studies. In general, the previously estimated per-
formance of M, - m, spectral ratio, and complexity have been corro-
borated. Some of the specific results are the following, Except for
one anomalous earthquake, all shallow earthquakes with m_>4.8 and
explosions with i, >5,1 have been correctly identified, usiRg M -m,
No events with m, <5.1 could be unequivocally identified as exm%siol?\s.
However, the proBability that an earthquake would be identified as such
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VESIAC 19,805 VU
AD 692 451

VESIAC 20,076 VU
AD 700 322

VESIAC 17,436 VU

decreased to zero only gradually as m, was reduced to about 4.0, A
modification of spectral ratio has been’made which introduced the
option to make no decision concerning the nature of an event when the
signal-to-noise ratio is not sufficiently large. The probability that
no decision will be made is zero for m >4.8 and unity for m_<4.0.
The probability of correct ldentmcatloR is high for events wRich pass
the signal-to-noise ratio tests. The period of short period P-waves
may be a valuable discriminant at low magnitudes. Many earthquakes
with magnitudes below 4.5 can be identified as such using the period
data. Depth phase picks have been made for about 60 percent of the
earthquakes in our population. About 70 to 95 percent of these picks
correspond to valid depth phases. Unfortunately, depth phases were
also picked for three presumed explosions.

LACOSS, R. T., LASA Decision Probabilitles for Ms-mb and Modified

Spectral Ratio, Tech, Note, Rept. No, TR 1969-40, ESD-TR-69-207,
Contract

F 19(628)-5167, Lincoln Labs., M. I. T., Lexington, Mass.,
1969

LASA data has been analyzed to determine the probabilities that
Ms-m and Modified Spectral Ratio (MSR) can be effectively applied
to selg)mic events. The probabilities have been estlmated as a function
of magnitude and whether the event is an explosion or an earthquake,
In the case of the earthquakes, the probabilities go from about 1.0 to
0.0 as m_ goes from 5.0 to 4.0, Tie drop is slightly faster for Ms-mb.
MSR behgves similarly for explosions. llowever, the probability
for Ms-m in the case of exploslons drops to zero roughly over the
range of rR from 5.2 to 4.5, In addition, a limited study of joint
properties %r Mc-m, and MSR has indicated that they operate quite
independently in’the sense that if one of the dlscriminants yields no
decision concerning a particular event, the probability that the other
can make a decision is not significantly affected,

LACOSS, R. T., Seismic Discrimination, Semiannual Tech, Summ. Rept.,

1 July to 31 December 1969, Rept. No. ESD-TR-69-412, Contract
AF 19(628)-5167, Lincoln Labs., M. I, T., Lexingtor Mass., 1969

During the reporting period shiort-period data from several sites
have been used to study the nature of the spectra from presumed
explosions, to test a potential new disc riminant, and to study depth
phases. Surface- and body-wave magnitude data have been ohtained
and used to study regionalization phenomena. Preliminary studies
of ultra-long-period data have been undertaken. Modifications of
continental array processing metiiods have been completed and signal
equalization studies initiated. Upgrading of software and hardware
facilities has continued.

LACOSS, R. T., J. CAPON, and R. J. GREENFIELD, Preliminary Design

of a Long-Period Seismic Array for Norway, Tech. Note, Contract

AF 19(628)-5167, Lincoln Labs., Mass. Inst, of Tech., Lexington,
Mass., 1968

A preliminary design study for a long-period seismic array in
Norway has been compieted. It has been shown that if the array con-
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tains more or less uniformly distributed seismometers over a disc
then the spacings between adjacent elements should be between 20
and 25 km. Larger spacings would result in spacial aliasing of
organized noise and signals. Smaller spacings would decrease the
array resolving power. Properties of specific array configurations
are given,

LACOSS, R. T., and G. T. KUSTER, Processing of a Partially Coherent
Large Seismic Array for Discrimination, Tech. Note, Rept. No. ESD-
‘f‘ﬁ-%:w-ﬁﬂ, Contract FI19628-T0C-0230, Lincoln Labs., M. I, T., Lex-
ington, Mass., 1970

This report outlines the technical work in pregress for processing
a partially colerent large seismic array for discrimination,

LAKE, H., Development of Wide Band Beam Patterns Using the Montana
LASA, Contract: VT/5053, AF 33(657)-13899, Texas Instr., Inc.,
Dallas, Texas, 1965.

A large aperture seismic array is assumed to consist of 21 out-
puts, each output representing the center of one of the 21 subarrays.
Considered here is the manner in which these outputs are combined
to yield a desired beam response. Response curves are presented
which result from optimum beam shaping. These beams are devel-
oped by Wiener optimum criteria, in that desired regions of k space
were passed, and selected regions in k space were specified for re-
jection. The technique is further discussed.

LAKE, H., Noise and Signal Characteristics in the Vicinity of Montana
LASA, Contract: VT/5053, AF 33(657)-13899, Texas Instr., Inc.,
Dallas, Texas, 1965,

This paper presents results of a study to determine those noise
and signal characteristics in the vicinity of the Montana LASA which
are pertinent to the operation of a large diameter seismic array.
The author discusses the problem of phase and amplitude variations
between instruments within the same array. A number of studies
were conducted to determine the effect of burial on the ambient mea-
sured noise spectra.

LAKE, H., LASA Large Aperture Seismic Array Preliminary Specification
Report, T October 1964 - 15 January 1965, Project VT/5053, Coniract
AF 33(657)-13899, Texas Instruments, Inc., Dallas, Texas, 1965.

Given in the repor. Is the purpose of LASA. Following this, is
a statement concerning the purpose of the report. This report con-
stitutes preliminary specifications in the form of recommended cri-
teria for design and operating techniques for a Large Aperture Seismic
Array. The two subarrays (Bl, Angela and F3, Hysham) have been
installed and ch:cked out, and systems engineering activities are in
progress. An approach to the solution of the objectives is given.
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LAKE, H., G, HAIR, D. CROUCH, and B. JOHNSON, LASA Data Analysis
and MCF Support, Final Report, Rept. No. ESD-TR-66-553, Contract
AF 1913235-515'7, Texas Instruments, Inc., Dallas, Texas, 1966,
VESIAC 15,891 vy Based on the measured characteristics of noige fields and instru-
AD 642 403 ment responses, 14 multichannel filters were developed and compared
as to degree of improvement in SNR, These filters were designed

so that only one design criterion differed for each pair compared,
allowing evaluation of that criterion's effect on performance.

LAKE, H., G. HAIR, R. GUIDROS and D. GLOVER, Study of Stutistical

Discrimination Between Earthquakes and Explosions, Semiannual
Tech. Rept, No, 1, Contr. No. AF 1§(6255-3173, Texas inst,, Inc.,
Dallas, Texas, 1964.

VESIAC 8754 vy The work discussed in this semiannual report was undertaken
as a feasibility study of discrimination between the seismic energy
released by earthquakes and underground nuclear explosions, In
this study, event recognition is based on parameters that can be
detected at third-zone distances (greater than 1500 miles). Effort
is being made to exploit the advances in seismic signal extraction
offered by optinium processing of multichannel array data.

LAKE, H., G. HAIR, and L. STRICKLAND, Detection of Relative Signal
Polarity Between Stations by Equalization ang Cross-Correla.tion,
Rept. No. 5-1-X, Contract AF 19(§ -4173, DA 49-0 OSA-3137,
SD-78, Texas Instr., Inc., Dallas, Texas, 1967,

VESIAC 15,915-p vy This paper discusses a data-processing technique that may be
useful in obtaining a better interpretation of the source function,

The cross-correlation and equalization technique might show im-
provements in determining both epicenter location and PP radiation
patterns,

LAKE, H. L., Broadband Digital Seismometer Evaluation, Final Rept.,
Contr, No,  AF 19{638)-29 6, Texas Inst., Inc., Dallas, Texas, 1964,

VESIAC 7616 VU Ambient seismic noise and several large earthquakes were re-

AD 433 679 corded at the same location using both velocity- and displacement-
sensing seismograph systems, These data were evaluated for infor-
mation content by application of convolution filters designed to map
outputs from the broadband inst ruments into the outputs of conven-
tional narrowband systems into each other, The broadband displace-
ment seismometer wns tested for static and dynamic linearity and
the response determined from shake table measurements, The
velocity instrument wag constructed, with minor modifications, from
off-the-shelf components, The necessary dynamic range for the two
types of broadband seismometer systems was examined; studies were
made to determine effectiveness of both types,
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LAKE, H. R., Dynamic Range of Broadband Seismographs, VESIAC Rept.
No. 4410-TT-X, Contr. No. SD-78, Univ. of Michigan, Inst. of Sci. &
Tech., Ann Arbor, Mich., 1964.

VESIAC 8865B VU Development of broadband seismograph systems is directed

AD 452 161 toward increasing the total information content of seismic data.
Reasons are given for the immediate need for broader-band seismo-
graph systems. The use of seismic data in broadband seismogram
studies makes it necessary eventually to convert the data to digital
form for use in high-speed computers. Two charges of direct digiti-
zation of broadband data, with their advantages and disadvantages,
are discussed. Also considered are displacement and velocity sen-
sing, both of which have been considered for broadband recording.

LAKE, H. R., J. P. EDWARDS, and D. P. GLOVER, Cumberland Plateau
Seismological Observatory, Quarterly Rept. No. 2, VT/5054, AF
33(657)-14648, Texas Instr., Inc., Dallas, Texas, 1965.

VESIAC 13,047 VU This second quarterly progress report reviews the analysis,
engineering and research tasks which have been performed or initi-
ated during August, September and October 1965 at the Cumberland
Plateau Seismological Observatory (CPSO). The research tasks in-
clude ambient noise and signal studies involving the use of spectral
analysis techniques, and an evaluation of directional detection capa-
bility with the use of special filtering techniques.

LAMBERT, D. G., R. 0. AHNER, and D. H. VON SEGGERN, Preliminary
Summary Report on MILROW, Sci, Rept., Rept, No. 246, Contract

VT/9706, ¥33657-69C-0913, Teledyne Indust., Inc., Alexandria, Va.,
1970

VESIAC 20,115 VU This report presents a preliminary evaluation of the seismic
AD 867 095 data for the nuclear explosion MILROW which was available at the
Seismic Data Laboratory on 10 December 1969,

This analysis includes location determinations, amplitude, and
magnitude estimates for MILROW and compares them to the results
for LONG SHOT.

With regard to epicenter determination, we compare the initial
location determination for MILROW, to the initial location determination
for LONG SHOT using Herrin 68 travel time curves without travel time
anomalies. Further, we employ a station network common to MILROW
and LONG SHOT to locate the epicenter of each event with and with-
out travel-time anomalies.

The report compares amplitude measurements, magnitude esti-
mates, and phases received for MILROW with those from LONG SHOT
when possible. The preliminary measurements provide an opportunity
to determine what gross differences, if any, are readily apparent
between a large explosion (MILROW) and a smaller one (LONG SHOT),
from the same epicentral region.

LAMONT GEOL. OBSERV. (STAFF), Research Directed Toward the Use
of Long- and Intermediate-Perioc. Seismic Waves for the Identification
of Seismic Sources, TR No. 2, Contract AF 19{628)-4082, Lamont
Geol. Observ,, Columbia Univ., Palisades, N. Y., 1966.
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A study of the relative excitation of surface and body waves by
nuclear explosions and earthquakes has been done for the LONGSHOT
nuclear test and 29 earthquakes in the same area as LONGSHOT.

The analysis showed that the nuclear explosions had surface wave
magnitudes which were much smaller than those of earthquakes with
body wave magnitudes comparable to the explosions. A frequency
analysis was performed on P waves recorded at Palisades, New
York, from LONGSHOT and some Aleutian earthquakes., Spectral
amplitudes of LONGSHOT are compared with earthquakes from the
same area.

LAMONT GEOL. OBSERV, (STAFF), Semiannual Technical Report, 1 Jul
1961 to 30 December 1961, Contract No, AF 19(604)-7376, Lamont
Geological Observatory, Palisades, N, Y., 1962,

A program for the IBM 1620 has been developed which synthesizes
seismograms as a function of phase versus period at the originof a
given seismogram. Phase and group velocities of Rayleigh waves in
the period range 20 to 140 seconds have been determined for the
Pacific Ocean, Eurasia, ard Africa, A program for the IBM 7090 has
been developed which makes possible the inversion of surface wave
dispersion data to obtain the layered structure which should produce
the observed dispersion. Two types of seismograms have been placed
in operation to study possible methods of extending the sensitivity of
seismographs into the long-period range, Other items are reported.

LANEY, T. D., T. W. HARLEY, Large-Array Signal and Noise Analysis -
Spec. Sci. Rept. No. 8 - Short Period Signal Waveform Similarity at
LASA, Project VT/6707, Contract AF 657)-16678, ARPA Order No.
599, Texas Inst., Inc., Dallas, Texas, 1967,

Similarity of signal waveform across the LASA wus studied. The
analysis technique depended on differences in waveform shape but not
on amplitude differences. The waveform was found to be very similar
both within subarrays and, except for a few cases, between subarrays.
Thus, 1-pt (amplitude) equalizations usually is sufficient when pro-
cessing LASA data both on the subarray and large-array levels.

LANEY, T. D., T. W. HARLEY, Short-Period Signal Waveiorm Similarity
at LASA, Contract VT/6707,”AF 33(657)-16678, Texas Inst., Inc., Dallas,
Texas, 1967.

Similarity of signal waveform across LASA was studied. The
analysis technique depended on differences in waveform shape but not
on amplitude differences. The waveform was found to be very similar
both within subarrays and, except for a few cases, between subarrays.
Thus, 1-pt (amplitude) equalizations usually is sufficient when pro-
cessing LASA data both on the subarray and large-array levels.

LANZ, A., A Linear Distance-Correction Factor for Computin Earthquake
Magnitudes, Tech. Rept. No, 63-108, Coniract No, AF 3516%35-115‘0‘,_
Geotechnical Corp,, Garland, Texas, 1963,
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LARROWE, V. L., Collection and Analysis of Seismic Wave Propagation

First-order station-correction factors have been found for 10
Long Range Seismic Measurements stations for use in computing
earthquake magnitude from body waves, A linear dependence of am-
plitude on distance is postulated; variations due to depth of focus are
not considered, The variations among values for the magnitude com-
puted by this easily applied linear factor compare favorably with
variations among magnitudes corrected using Gutenberg and Richter's
table of ''Q'', The linear distance-correction is defined only from
200 to 909; it is meant to be applied to a group of stations with a 300
maximum distance spread. Determination of the station correction
is the first step in an evaluation and possible revision of the distance-
correction factors now in use,

Data - Supplement 1: Analo Computer Measurement of Time - Varyin
Power Spectra, Rept. No. 5178-64-F , Contract AF 49(6

of Mich., Inst. of Sci. and Tech., AnnlArbor, Mich., 1966.

This report describes an extension and continuation of a theory
of defining and measuring time-varying power spectra. Results and
suggestions for future work are included.

LASTER, S. 1., Basic Research in Crustal Studies, Semiannual Tech, Rept.

No. 1, Contr. No, AF - ,» Texas Inst. Inc., Dallas, Texas,
1964,

This report describes work performed during the period Sep-
tember 1, 1963 to March 1, 1964. This contract is directed toward
the understanding of the complex seismic energy following the first
arrival in near-zone recordings (where P_is important) and toward
the understanding of the effect of the crusf on seismograms. Theo-
retical and analog model studies of a layer over a half-space are
presented in Section I, and Section IT discusses preliminary experi-
mental work with near-zone events recorded on the short-period
array at the TFSO,

LASTER, 8. JI., Seismic Discrimination Techniques, Quarterly Rept. No.

1, 25 August 1969 to 30 November 19 , Contract VT/0702, F33657-70C-
0311, Texas Inst,, Inc., Dallas, Texas, 1970

This first quarterly report summarizes the work progress for
the four tasks of the Seismic Discrimination Techniques Contract.
Work has begun to incorporate long-period discriminants into the
Seismic Event Classification Software Package (SECSP). The litera-
ture search comparing nuclear explosions and chemical explosions
has begun, Studies were begun to examine possible use of higher-
order surface-wave energy for discrimination, Some encouraging
results were obtained using a surface wave from an event in eastern
Khazakh as a "'master event’’ matched filter in the studies of effect-
iveness of noise power removal by subtraction and ways of improving
matched filter results.
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LASTER, S. J., Statistical Discrimination, Quarterly Rept. No. 2, 1 Dec.

1969 to 31 March , Contract VT/0702, F33657-70C-0311, Texas
Inst., Inc., Dallas, Texas, 1970

A new and larger learning ensemble was assembled to better
represent the area under study and to better represent the two classes
of events statistically. The effectiveness of various short-period
statistics for discrimination was studied, Higher-order surface modes
were sought in two long-period events by obtaining estimates of group
velocity from maximum-entropy spectral peaks measured over short
time gates of the seismogram. Definition of the fundamental Rayleigh
mode was good, and possible higher-mode energy was indicated.
Matched filtering was performed on a suite of long-period explosion
recordings, Chirp filters worked almost as well as master events,

LASTER, S. J., Statistical Discrimination, Quarterly Rept, No. 3, 1 March

1970 to 31 May 1970, Contract VT 02, F33657-70C-0311, Texas Inst.,
Inc., Dallas, Texas, 1970

A description is given of the long-period statistics being studied.
Chirp filtering of long-period events is done iteratively., A set of
theoretical data, which has been constructed for use in the higher
mode studies, is described.

LASTER, S. J., M. M. BACKUS, Basic Research in Crustal Studies, Final

Rept., Contract AF 49(638)-1244, Texas Inst., Inc., Dallas, Texas,
1965.

The work reported here is concerned with: 1) single-layer
models; 2) multilayer models; 3) models with laye .hickness vari-
ation; 4) experimental studies using field data. These four work
areas are reported on in some detail,

LASTER, S. J., R. B. HOFMANN, F, LINVILLE, and J. FOREMAN, Basic

Research in Crustal Studies, Semiannual Tech. Rept., No. 2, Contr,
No. AF - » Texas Inst,, Inc., Dallas, Texas, 1964,

This semiannual report describes work performed during the
period March 1, 1964 to September 1, 1964, Section I deals with
additional theoretical studies of propagation in a layer over a half-
space. Section II is a detailed theoretical discussion of modal
propagation in very general inhomogeneous models.

LASTER, 8., A. F. LINVILLE, and J. G. FOREMAN, Basic Research in

Crustal Studies, Semiannual Tech, Rept. No. 3, Rept, No, 292-63,
AF 49(638)-1244, Texas Instr., Inc., Dallas, Texas, 1965,

This semiannual report deals with work performed during the
period September 1, 1964 to March 1, 1965. Section I describes the
completion of the mode separation studies begun in the previous quar-
ter. Section II deals with additional results in estimating the frequency-
wavenumber spectrum of an array of seismograms. Finally, Section
III describes initial theoretical and analog model studies for a crustal
model consisting of two layers over a half-space.
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LAUN, P., Nepenthe Study, Seismic Array Processi Techniques, Tech.
Rept. No. 7, Contract VT7U‘751, F3365'7-'7UC-013§, Texas Inst,, Inc.,
Dallas, Texas, 1970

The Nepenthe process and some simple modifications are investi-
gated to determine their potential value as offline surface-mode signal-
extraction techniques. The techniques have been applied to long-period
noise, with a known signal added at various strengths, The processor
output is compared with the known signal input to judge performance,
The results are compared with the results of a bandpass filter.

LEHMANN, L., Core-Mantle Boundary, Contract No, AF-AFOSR 303-62,

Lamont Geol. Observ., Palisades, N. Y., 1964.

This article is a summary of the history of the study of the
core-mantle boundary, and a description of that part of the earth,

LEHMANN, 1., Seismological Tables, Contract No. AF-AFOSR 303-62,

Lamont Geol. Observ., Palisades, N. Y., 1964.

This is a survey of the history of the development of and the uses
of seismological tables. Reasons are given why the construction of
final seismological tables can be done only by successive approximation,
Also discussed are these subjects: a) how tables are finished off by
a smoothing of travel times; b) the lack of precision in the early
seismological tables of Milne, Oldham, Benndorff, and others; c) the
first important set of tables, by Zoppritz; d) the Jeffreys-Bullen
Tables of 1935; e) the important contributions of Mohorovicic; f) the
work of Gutenberg; g) the tables constructed in the twenties by Angen-
heister, Visser, and Hecker which improved on the Zoeppritz tables;
and h) the improvements of the thirties.

LEHMANN, I, On the Travel Tines of P as Obtained from the Nuclear

Explosions BILBY and SHOAL, Contract AF-AFOSR 887-65, Lamont
Geol. Observ., Columbia Univ., Palisades, New York, 1967

The travel times of the explosions Bilby and Shoal were studied.
Bilby which was fired on the Nevada Test Site was by far the stronger
of the two and its observations could be combined with those of other
shots fired on the NTS. It was found that there were differences in
the travel times to the ESE, E and NE of the NTS. There appeared
to be a region of high velocity to the northeast. Some confirmation
was obtained of the validity of the type of velocity distribution for
the upper mantle considered by the author on previous occasions,

LEICHLITER, B. B., Atlas of Signals and Noise, Tech. Rept. No. 66-42,

Contract VT/5054, AF 33(657)-1237 » Teledyne Industries, Geotech
Division, Garland, Texas, 1966.

This Atlas contains a selection of seismograms of signals and
noise recorded at UBSO, and includes typical examples as well as
many which should be considered atypical. It is intended to illustrate
some of the many different characteristics of the signals and noise
which appear on UBSO seismograms,
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LEICHLITER, B. B., Estimates of the Detection Capability of Four VELA
UNIFORM Seismological Observatories, Technical Report 66-1, Con-
tract VT/4054, AF §;31657i-13552, Teledyne Ind., Geotech. Div., Gar-
land, Texas, 1966.

VESIAC 14,061 VU To estimate empirically the detection capabilities of BMQ, CPO,

AD 480 346 UBO, and WMO, seismograms were synthesized by superposing tele-
seismic P-wave signals on representative microseismic noise samples
from each observatory. Signals were randomly summed into the noise
several times at each of several levels. Each of the resulting syn-
thesized seismograms was analyzed independently by seven experienced
analysts. Characterization of the background noise, based on visual
measurements of every half cycle of the noise within a restricted
period band determined by the dominant period of the signal, proved
to be more effective in defining S/N than other methods of noise char-
acterization tested. An evaluation of the detection capability of each
observatory is fiven.

LEICHLITER, B. B., Final Report of the Operation of the Wichita Mtns.
Seismological Observatory - 1 July 1964 Through 31 October 1965
and Semi-Annual Report No. 3 - 1 June Through 31 October 1965 -
Technical Report, TR 65-133, Contract: VT/4054, AF 33{657)-13562,
Teledyne Indust., Inc., Geotech. Div., Garland, Texas, 1965.

VESIAC 13,805 VU The operation of the Wichita Mountains Seismological Observa-
tory between 1 July 1964 and 31 October 1965 is discussed in this
report. Modifications and additions to the observatory instrumenta-
tion are described and tests to improve the operation of the observa-
tory are reported. Also discussed is the progress of special investi-
gations designed to evaluate and improve the detection capability of
the observatory.

LEICHLITER, B. B., Installation of a 10-Element Shallow-Buried Array
at the Uinta Basin Seismological Observatory, Vernal, Utah, Rept. No,
TR 65-28, Project VT/1124, Contract AF 33(657)-12373, Geotech, Corp.,
Garland, Texas, 1965,

VESIAC 10,749 VU This report outlines the installation of a buried array at the Uinta
AD 626 406 Basin Seis. Observ. Major considerations in such an undertaking in-
cluded the selection of the most effective array pattern and the most
suitable instrumentation to be used. In addition, the drilling, logging,
and casing of the holes is outlined, and a brief section on the local
geology is included. This report merely documents the procedures
and considerations utilized in the installation of a shallow-buried array.

LEICHLITER, B. B., Operation of Seismological Chservatories, Semiannual
Rept. No. 4, Contract VT/036, AF 33(600)-41318, Geotechnical Corp.,
Garland, Texas, 1962,

VESIAC 5568 VU This is a report of work done at the Wichita Mountains Seismo-
logical Cheervatory from January 1 through June 30, 1962, A List
of major tasks is reported on,
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LEICHLITER, B. B., Operation of Three Observatories, Semiannual Rept.

No. 1, Contract VT/1 , AF 3 - , Geotechnical Corp., Gar-
land, Texas, 1964,
VESIAC 7477 VU The operation of the Blye Mountains Seismological Observ,, Cum-
AD 430 314 berland Plateau Seismological Observ., and Uinta Basin Seismological

Observ, between 1 July and 31 December 1963 Is discussed in this

LEICHLITER, B, B., Operation of Three (l)servatories, Semiannual Rept.

No. 2, Contract No, VT/11 , AF 57)-1 , Geotechnical Corp.,
Garland, Texas, 1964,

VESIAC 8481 vy The operation of the Blye Mts, Seism, Observ., Cumberland

AD 446 575 Plateau Seism, Observ,, and Uinta Basin Seism. Observ. between 1

January and 30 June 1964 is discussed in this report. Modifications
and additions to the observatory instrumentation are described and
tests to improve the operation of the observatories are reported.
Also discussed in the report is the progress of special investigations
designed to evaluate and improve the detection capability of the
observatories,

LEICHLITER, B. B., Operation of Three Observatories, Final Rept, Semi-
annual Rept. No, 3, Tech. Rept. No.65-58, Project VT/1124, Contract
AF 33(657)-12373, The Geotech. Corp., Garland, Texas, 1965,

VESIAC 12,195 VU Discussed is the operation of the Blue Mountains Seismological
. Observatory, Cumberland Plateau Seismological Observatory, and

LEICHLITER, B, B., Operation of the Tonto Forest Seismological Observ,,
Quarterly Rept. No. 1, Tech. Rept, No. 5-96, Contract VT/5 55, AF
33(657)-14444, Geotechnical Corporation, Garlandg, Texas, 1965,

VESIAC 12,352 VU This is a report of the work accomplished on Project VT/5055

AD 625 467 from 1 May through 31 July 1965, Project VT/5055 includes the oper-
ation, evaluation, and improvement of the Tonto Forest Seismological
Observatory (TFSO) located near Payson, Arizona. It also includes
special seismological investigations using data derived from eight
Long Range Seismic Measurements Project (LRSM) seismological
stations,

LEICHLITER, B. B., Operation of TFSO Quarterly Report No. 3, Tech.
Report No. 66-14, Contract VT/5 95, AF 33(657)-14444, Teledyne
Indus., Geotech Div., Garland, Texas, 1966.
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VESIAC 14,066 VU This is a report of the operation, evaluation, and improvement of

AD 480 348 TFSO. It also includes special research and test functions carried out
at TFS0. Research and development tasks performed by the Garland,
Texas staff using TFSO data are included.

LEICHLITER, B. B., Operation of the TFSO, Quarterly Rept. No. 3, Rept.
No. TR No. 67-63, Project VT/7702, Contract AF 33(657)-67-C-0091,
Teledyne Indust., Inc., Geotech Div., Garland, Texas, 1967.

VESIAC 17,125 VU This is a report of the work accomplished. It includes the opera-

AD 824 300 tion, evaluation, improvement and expansion of the TFSO. It also
includes special research and test functions carried out at TFSO and
research and development tasks performed by the Garland, Texas,
staff using TFSO data.

LEICHLITER, B. B., Operation of TFSO, Quarterly Report No. 4, 1 Feb.
1966 through 30 April 1966, Tech. Rept. No. 66-53, Contract VT/5055,
AF 33(657)-14444, Teledyne Industries, Geotech Division, Garland,

Texas, 1966, '
VESIAC 14,472 VU This is a report of the work accomplished on Project VT/5055
AD 483 755 from 1 February through 30 April 1966, Project VT/5055 includes

the operation, evaluation, and improvement of TFSO located near
Payson, Arizona. It also includes special research and test functions
carried out at TFSO, Research and development tasks performed by
the Garland, Texas, staff using TFSO data are included.

LEICHLITER, B. B., Operation of TFSO, Quarterly Rept. No. 5, 1 May
1966 Through 31 July 1966, Tech. Hept. No. 66-85, Contract VT /5055,
AF 33(657)-14444, Teledyne Industr., Geotech. Div., Garland, Texas,
1966.

VESIAC 15,160 VU This is a report of the work accomplished on Project VT,/5055

AD 803 338 from 1 May through 31 July 1966. Project VT/5055 includes the
operation, evaluation, and improvement of the Tonto Forest Seismo-
logical Observatory (TFSO) located near Payson, Arizona. It also
includes special research and test functions carried out at TFSO.
Research and development tasks performed by the Garland, Texas
staff using TFSO data are included.

LEICHLITER, B. B., Operation of TFSO, Quarterly Rept. No. 6, 1 August
1966 Through 31 October 1966, Tech. Rept. No. 66-109, Contract
VT/5055, AF 33(657)-14444, Teledyne Industr., Geotech. Div.,
Garland, Texas, 1966.

VESIAC 15,165 VU This is a report of the work accomplished on Project VT/5055

AD 803 872 from 1 Augist through 31 October 1966. Project VT/5055 includes
the operation, evaluation, and improvement of the Tonto Forest
Seismological Observatory (TFSO) located near Payson, Arizona,
It also includes special research and test functions carried out at
TFSO. Research anu development tasks performed by the Garland,
Texas staff using TFSO data are included.
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LEICHLITER, B. B., Operation of the Tonto Forest Seismological Observa-
tory, Final Tech. Rept. No. 67-13, Project VT/5055, Contract AF
3_3'(5"_57)'-14444, Teledyne Industries, Inc., Geotech Division, Garland,
Texas, 19617,

VESIAC 16,363 VU This is a report of the work accomplished on Project VT/5055
from 1 May 1965 through 31 December 1966. Project VT/5055 includes
the operation, evaluation, and improvement of the Tonto Forest Seis-
mological Observatory (TFSO) located near Payson, Arizona. It also
includes special research and test functions carried out at TFSO. Re-
search and development tasks performed by the Garland, Texas, staff
using TFSO data are included.

LEICHLITER, B. B., Operation of Two Observatories, Quarterly Rept. 1,
Tech. Rept. No. 65-99, Contract VT/5054, AF 33(657)-12373, Teledyne
Industries, Geotech Div., Garland, Texas, 1965,

VESIAC 12,349 VU Described is the operation of the Blue Mountains Seismological
AD 625 460 Observatory and Unita Basin Seismological Observatory between the

Also discussed in this report is the progress of special investi-
gations designed to evaluate and improve the detection capacity of the
observatories.

LEICHLITER, B. B., Operation of Two Observatories, Quarterly Rept.
No. 2, 1 August Through 31 October 1965, Contract VT/5054, AF
33(657)-14648, Geotech. Corp., Garland, Texas, 1967,

VESIAC 16,666 VU This report describes the operation of the Blue Mountains Seis-

AD 625 461 mological Observatory and Uinta Basin Seismological Observatory
during the period of 1 August through 31 October 1965. Modifications
and additions to the observatory instrumentation are described and
tests to improve the operation of the observatories are reported.

Also discussed is the progress of special investigations designed
to evaluate and improve the detection capacity of the observatories.

LEICHLITER, B. B., Operation of Two Observatories, Quarterly Report
No. 3, Technical Report No. 66-18, Contract VT/5054, AF 33(657)-
12373, Teledyne Indus., Geotech. Div., Garland, Texas, 1966,

VESIAC 14,067 VU This report describes the operation of BMSO from 1 November

AD 480 344 through 31 December 1965 and the Uinta Basin Seismological Observa-
tory during the period of 1 November 1965 through 31 January 1966,
Modifications and additions to the observatory instrumentation are
described and tests to improve the operation of the observatories are
reported. Also discussed is the progress of special investigations
designed to evaluate and improve the detection capacity of the observa-
tories.

LEICHLITER, B. B., Operation of Two Observatories, Final Report, 1 May
1365 Through 30 April 1966, Tech. Report No. 66-54, Contract VT/
1124, AF 33(657)-12373, Teledyne Industries, Geotech Division, Gar-
land, Texas, 1966.
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VESIAC 14,624 VU
AD 485 507

VESIAC 15,159 VU
AD 803 341

VESIAC 15,164 VU
AD 803 871

VESIAC 15,738 VU
AD 809 709

VESIAC 16,369 VU
AD 815 690

The operation of the Blue Mts, Seis. Observ. between May 1, 1965
and December 31, 1965 and the Uinta Basin Seis. Observ. between May
1, 1965 and April 30, 1966 is discussed in this report. Modifications
and additions to the observatory instrumentation are described, and
tests to improve the operation of observatories are reported. Also
discussed is the progress of special investigations designed to im-
prove the usefulness of the data recorded at the observatories.

LEICHLITER, B. B., Operation of UBSO, Quarterly Rept. No. 1, 1 May

Through 31 July 1966, Tech. Rept. No. 66- 54, Contract VT/6705,
AF 33{(657)-16563, Teledyne Industr., Geotech. Div., Garland, Texas,

1966.

This report describes the operation of the Uinta Basin Seismo-
logical Observatory from 1 May through 31 July 1966. Modifications
and additions to the observatory instrumentation are described, and
tests to improve the operation of the observatory are reported. Also
discussed is the status of special investigations designed to evaluate
and improve the detection capability of the observatory.

LEICHLITER, B. B., Operation of UBSO, Quarterly Rept. No. 2, 1 August

Through 31 October 1966, Tech. Rept. No. 66-102, Contract VT/6705,
AF 33(657)-16563, Teledyne Industr., Geotech. Div., Garland, Texas,
1966.

This report describes the operation of the Uinta Basin Seismo-
logical Observatory {(UBSO) from 1 August through 31 October 1966.
Modifications and additions to the observatory instrumentation are
described, and tests to improve the operation of the observatory are
reported. Also discussed i the status of special investigations de-
signed to evaluate and improve the detection capability of the observa-

tory.

LEICHLITER, B. B., Operation of UBSO, Quarterly Report No. 3, 1 Novem-

ber 1966 Through 31 January 1967, Rept. No. TR 67-10, Project vT/
6705, Contract AF 33(657)-16563, Teledyne Industries, Inc., Geotech
Div., Garland, Texas, 1967.

This report described the operation of UBO from 1 November
1966 through 31 January 1967. Modifications ard additions to the
observatory instrumentation are described, and tests to improve the
operation of the observatory are reported. Also discussed is the
status of special investigations designed to evaluate and improve the
detection capability of the observatory.

LEICHLITER, B. B., Operation of UBSO, Quarterly Rept. No. 4, 1 February

Through 30 April, 17767, Rept. No. TR 67-31, Project VT/6705, Con-
tract 33(657)-1657 3, Teledyne Corp., Geotech, Div., Garland, Texas,
1967.

This report describes the operation of UBSO. Modifications and
additions to the observatory instrumentation are described, and tests
to improv» the operations of the observatory are reported. Also
discuss ! 1s the status of special investigations designed to evaluate
and improve the detection capability of the observatory.
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LEICHLITER, B. B., Operation of UBSO, Quarterly Rept. No. 5, Rept. No.

TR 67-46, Project VT/6705, Contract AF 33(657)-16563, Teledyne
Indust., Inc., Geotech Div., Garland, Texas, 1967.

This report describes the operation of UBSO from 1 May 1967
through 31 July 1967. Modifications and additions to the observatory
instrumentation are described, and tests to improve the operations
of the observatory are reported. Also discussed is the status of
special investigations designed to evaluate and improve the detection
capability of the observatory.

LEICHLITER, B. B., Operation of UBSO, Quarterly Rept. No. 6, Rept. No.

67-13, Project VT/6705, Confract AF 33(657)-16563, Teledyne Indust.,
Inc., Geotech Div., Garland, Texas, 1967.

This report describes the operation of the UBSO from 1 August
through 31 October 1967. Modifications and additions to the observa-
tory instrumentation are described, and tests to improve the opera-
tions of the observatory are reported. Also discussed is the status of
special investigations designed to evaluate and improve the detection
capability of the observatory.

LEICHLITER, B. B., Wichita Mountains Seismological Observatory and

Selection of Sites for Geneva-Type Stations, Semiannual Rept. No. 3,
Contract No. VT/036, AF 33(600)-41318, Geotechnical Corp., Garland,
Texas, 1962,

This report covers the period of July 1 through December 31,
1961, Minor operational changes are listed and evaluation of instru-
ments is reviewed. The stability of an unmanned Johnson-Matheson
seismometer and power supply was tested, but considerable difficulty
was caused by lightning. Magnification, frequency response, and
dynamic range were satisfactory, The response of a Willmore ver-
tical seismometer was matched as nearly as possible to that of a
small Benioff vertical seismometer; a list of all local and regional
signals recorded at WMSO was compiled for a two-month interval,
Using epicenter data supplied by USC&GS, excessive residuals were
noted when the actual P-arrival times at WMSO were compared with
the Jeffreys-Bullen arrival tin- .s.

LEICHLITER, B. B., Operation of Wichita Mountains Seismological Ob-

servatory, Semiannual Rept. No. 6, Contract No. VT/036. AF 33(600)-
41318, Geotechnical Corp., Garland, Texas, 1963.

This is a report on the work involved in the extended operation,
evaluation, and improvement of the Wichita Mountains Seismological
Observatory, located at Fort Sill, Oklahoma.

LEICHLITER, B. B., Operation of the Wichita Mountains Seismological

Observatory, Semiannual Rept. No. I, 1 July through 30 November
1964, Tech. Rept. No. 64-130, Contract VT/4054, A F 33(657)-13562,
The Geotechnical Corp., Garland, Tex s, 1964

This is a report of the work done on Project VT/4054 from 1
July through 30 November 1964. This project includes the operation,



VESIAC 7564 VU

VESIAC 8966 VU
AD 452 844

VESIAC 11,763 VU
AD 625 462

WILLOW RUN LABORATORIES

evaluation, and improvement of the Wichita Mountains Seis,
(WMSO), located on the Fort Sill Military Reservation in so

Observ,
uthern

Oklahoma. It also includes special seismological investigations using
data from WMSO and other seismological observaluries, Authority
for the operation of WMSO is contained in Contract A¥ 33 657)-13562,
dated 1 July 1964. The statem:nt of work for Project VT/4054 is

included as appendix 1 to this repors,

LEICHLITER, B. B., Operation of Wichita Mountains Seismologicai Ob-
servatory, Semiannual Rept. No, » Contr, No, VT, , AF 57)-
12007, Geotechnical Corp., Garland, Texas, 1964,

The operation of the Wichita Mountains Seismologicai Observa-
tory between 1 July and 31 December 1963 is discussed. Modifica-
tions and additions to the observatory instrumentaticn are described,
and field tests of new instrumentation presently in progress are re-

tions being conducted at the present time, and summarizes pertinent

reports published during the reporting period,

LEICHLITER, B. B., Operation of the Wichita Mountains Seismoiogicai

Observatory, Fina Rept., March Through June , an
annual Rept. No. 8, 1 January Through 30 June 1964, TR 64-118,

mi-

Project VT/036, Contract AF 33(657}-12007, The Geotech, Corp.,

Garland, Texas, 1964.

Ail phases of the operation are reported. The togging procedures
are ovaluated, the instruments and instrumentation systems are eval-

uated, and modifications in the standard instrumentation are de-

scribed. Three studies not described in separate reports are pre-

sented: a quarry blast study, a comparison of trianguiar and 13-

element arrays, and the earthquake detection capabiiity of the station.

LEICHLITER, B. B., Operation of the Wichita Mountains Seismologicai
Observatory, Semiannual Rept. No. 2, Rept. No, TR-65-5 , Project
VT/4054, Contract AF 33(657)-13562, Geotechnicai Corp., Gariand,

Texas. 1965

This is a report of the work done from 1 December 1964 through
31 May 1965, This project includes the operation, evaluation, and
improvement of the Wichita Mts. Seis. Observatory (WMSO) in southern
Oklahoma. Given is this purpose, history, and operation of WMSO.
Under operation are discussed standard seismograph operating pro-
cedures, outages caused by electricai storms, data channei assign-
ments and standard operating magnifications of seismographs, com-
ponent faiiure reports, calibration of test equipment, shipment of data
to seismic data faboratory, securityinspection, and revision of caii-

bration procedures. Data evaiuation message tranmission, and

pubiication of the monthly builetin is discussed.

LEITH, E. and J. UPATNIEKS, Wavefront Reconstruction Using Continuous-
Tone Objects, Contract No, AF - 1078, Univ, of Mich., Inst. of

Sci. & Tech., Wiilow Run Labs., Ann Arbor, Mich., 1963,
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This paper describes the success of the Leith and Upatnieks tech-
nique for eliminating the twin image, using a yas laser for a light
source and a Mach-Zehnder interferometer. The light produced by
the laser is highly monochromatic; holograms and successful recon-
structions have been carried out using continuous-tone transparencies,

LENTON, R. A,, Greenland Ice Cap Noise Studies - Project BLUE ICE,
Final Rept., 30 June 1966 to 31 August 1967, Rept. %Io. 47, Contract

AF 49(638)-1722, Arctic Inst, of North America, Washington, D. C.,
1968

The station on the Ice Cap showed low-noise levels and low co-
herences between seismographs indicating that a larger array would
be an effective tool in detection. Emplacement of the seismometers
in shallow holes eliminated the noise associated with high wind veloc-
ities, At the 50-percent probability of detection level, a single seis-
mometer at the station has a detection capability of at least magnitude
4.3. The long-period noise levels were comparable with average sites
on the continents,

LETTAU, H., "'On the Direct Influence of Atmospherlc Forces on the

Earth's Crust,’" Meteorologische Zeitschrift, pp. 453-57, 1937, (Trans-
lated from Russian), Contract SD-78.

4 consideration of the direct influence of atmospheric pressure
on the eaith's crust is undertaken for at least two reasons: (1) the
field has been somewhat neglected; (2) to more fully understand geology
and meteorology. Neglecting certain aspects of the subject, the
author considers the static-mechanical influence of extensive atmos-
pheric pressure fluctuations on latitudes.

LETTAU, H., ''Plumb Line Variations under the Infiuence of Tidal Forces

and Atmospheric Forces," Geriand's Beitrage fur Ceophysik, Vol, 51,
pp. 250-269, 1937, (Traunsialed from German), Contacl SD-78,

A horizontal double pendulum, the principle of which is explained,
recorded plumb line variations over a 2-month interval at the Geo-
physical Observatory of the University of Leipzig with a sensitivity
of 0.0009 arc seconds per mm. The mean solar and lunar daily varia-
tions were analyzed by means of the harmonic anaiysis. The amplitude
of the variations observed is considered to be a complex expression,
whichi is composed of the effect of gravitation forces and atmospheric
forces., Atmospheric pressure on the crust is also calculated, by
means of the Darwin theory. In the conclusion, reference is made to
the Steinhauser calcuiation of the earth's crust deformation due to
the snow load of the Alps in winter and a comparison is made with the
influence of weather-conditioned air pressure variations on the earth’s
crust,

LEVIN, M. J., Bounds on the Inverse of a Positive Definite Symmetric
Matrix, ESD-TDR 64-579, Contract AF 19{628)-500, Mass. Inst, of

Tech., Cambridge, Mass., 1964,

Bounds are established for the eiements of the inverse of a posi-
tive definite symmetric matrix in ‘erms of the maximum absolute
value of its off-diagonal elements,
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LEVIN, M. J., A Method for Power Spectrum Parameter Estimation,
Group Rept. 1565-8, Confract AF 19({628)-500, Mass. Inst. of Tech.,
Cambridge, Mass., 1965.

VESIAC 10,923 VU An asymptotic analysis is carried out for ar approximate method
of estimating the parameters of the power spectrum of a zero-mean
gtationary Gaussian random process from an observed realization of
limited duration. Maximum likelithood estimates are obtained with
the approximation that the coefficients of the Fourier series expan-
sion of the realization are unco-related. The dispersion of the esti-
mates is evaluated in terms of a quantity called the differential vari-
ance. An approximate expression for the differential variance in
terms of the power spectrum is given.

LEVIN, M. J,, P. E, GREEN and E, J. KELLY, Some Considerations in the
Use of Large Seismometer Arrays, Contract No. ARPA Agency Doc-
ument, Mass. Inst. of Tech,, Cambridge, Mass., 1963, (OFFICIAL USE
ONLY).

VESIAC 7351 E VU O
AD 666 169

LEWIS, B, R. T., On the Comparison of Theoretical and Observed Trun-
cated Ratio Spectra, Tech. Note, Annual Rept. No. Z, Contract F44620-
68C-0087, Univ. of Wisc., Madison, Wisc., 1970

VESIAC 20,417 VU It is well known that if the outer regions of the earth are viewed
as a system of horizontal layers upon which is incident a P or S wave
at an angle of incidence i, then the vertical and horizontal motions at
the surface are given respectively by a convolution of the source func-
tion with the vertical and horizontal transfer function and the respective
detector responses. Taking the ratio of the Fourier transforms of the
truncated vertical and horizontal motions, one obtains a ratio spectrum
which is independeiit of the source function if this function is of rela-
tively small time duration (see Lablance, 1967) and depends only on
the model if the assumptions in the theoretical case are adequate,
Attempts to determine crustal structure using this method have been
applied by Phinney, 1964; Lablance, 1967; McCamy, 1967 and others.
However, since these studies, it has become evident that rapid changes
in velocity occur at several depths in the mantle, notably near 600
km, 400 km and around 100 km. These discontinuities serve as
generators of secondary I’ and S waves which are incident at the
base of the crust shortly after the primary P or S wave and therefore
violate the assumption of one incident wave.

LEWIS, B. T. R., and L. M. DORMAN, Experimental Isostasy, Part II:
An rostatic Model for the U. S. A. derived from Gravity and Topo-
graph.c Data, Sci. Rept. Contribution No. 233, Contract: F44620-
68C-0087, Univ. of Wisconsin, Madison, Wisc., 1969

VESIAC 19,409 VU Using a fast Fourier transform algorithm the two dimensional

transform of the Bouguer anomr.ly (with terrain correction) BA (k\_,kv),

Fre: Air anomaly, FA (kx,ky) and topography H (kx,ky) ona 32 km

grid has been obtained, being based on some 80,000 actual gravity
observations and the Bouguer anomaly map of the U. S, A. The radially
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BA(k .k )
constant, real function R(k) = <REAL —H(qx’k—:)— > averaged over
azimuth so as to minimize the geological ''noise", gives the transfer
function of the earth to a unit load. Under fairly nonrestrictive assump-
tions regarding the strength of the earth, the experimentally obtained
R(k) has been inverted to give the chaage in density with depth (to about
400 km, a rough limit imposed by the long wavelength resolution of
the data) causing the isostatic compensation. The compensation appears
to he in the mantle and not related to parameters less than 30-40 km
deep, some features of this isostatic model comparing favorably with
recent seismic results, R(k) has also been used to obtain the gravity
field from the compengatidn ‘and hence to construct an isostatic anom-
aly map which js-ifidependent of an assumed isostatic mechanism by
multiplyi - ky) by R(k), subtracting this from BA(kx ky) and taking

Alk_,
the inverse transform. Another function R'(k) = <R.EAL X >
H(E'x',kyf

is used to predict the gravity field due to both the topography and
compensation,

LEWIS, E. A., Geometry and First-Order Error Statistics for Three- and

Four-Station Hyperbolic Fixes on a Spherical Earth, Rept, No, AFCRL-
64-461, Contract: Agency Document, AF Cambridge Res. Lab., Wash,,
D. C., 1964

Certain fundamental geometric properties of hyperbolas and
ellipses on the surface of a sphere are developed. A first-order
theory is then presented for the random errors in the location of
a point on a spherical earth, but the intersection of sphericai hyper-
bolas physically determined by a time difference technique in which
the individual errors are ’’normally’’ distributed and uncorrelated.
Two cases are treated: (a) Four time-measuring stations working
as two independent pairs, and (b) Three time-measuring stations
working on a common time-base. In both cases, the contours of
equal error probability density are shown to be eliipses and their
properties are discussed. In both cases the distribution of radial
error without regard to direction is given by a generalized distribution
function which contains the Rayleigh distribution as a special case,
Using the general form, the most probable mean, root mean square,
and median radial errors are obtained. The results are adaptabie
to include errors in ordinary direction finders as weii as those of
the hyperbolic type. Numerical examples are included.

LICHTENSTEIN, M. G., Extraction of Spectral Lines from Seismic Data,

Seismic Array Processing Techniques, Tech. Repl. No. 1, Contract
VT/0701, £33657-70C-0100, Texas Inst., Inc., Dailas, Texas, 1970,

Two methods for the removal in real time of stable spectrai iines
from seismic data were investigated, The first method involved the
generation of a cosine wave, by means of a digital feedback system,
to approximate the spectral lines. In this method, the cosine genera-
tor is adjusted in accordance with a mean-square-error criterion,
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This system of adjustment was simulated and proved to be unstable.
In the second method, a Widrow adaptive prediction filter is used to
remove the deterministic component. A simulation of this prediction
method was carried out using one seismic data channel from a short-
period array, Results show that this method significantly attenuated
some of the spectral lines. However, if a signal were present, some
amplitude and phase distortion would be caused in the signal. In
addition, this system would be cumbersome to impleinent,

LICHTENSTEIN, M. G, A. H. BOOKER and J. P. BURG, Problems in

Automating Multichannel Adaptive Processing, Advanced Array Re-
search Special Rept, No. 5, Contract VT 1, F33657-68C-0867,
Texas Inst., Inc., Dallas, Texas, 1969

Methods of coping with problems anticipated in on-line adaptive
multichannel processing are investigated. Effect. on filter response
of adding or deleting a channel and methods of redistributing filter
coefficients so as to maintain filter constraints are considered,
Attenuation of smal! signals not exactly corresponding to the signal
riodel, and the effects of such signals on the filter responses, are
estimated using synthetic signals of various velocities and signal-to-
noise ratios,

LIDIAK, E. G., Basement Rock Distribution in Nebraska, VESIAC Rept.

No. 4410-75-X, Contr, No. SD-78, Univ, of Michigan, Inst. of Sci. &
Tech., Ann Arbor, Mich., 1964,

This paper presents preliminary information on basement
configuration, relation of gravity to geology, isotropic age, and
lithoiogy of this buried crust in Nebraska,

LIN, J L, Special Technical Report on an Evaluation of a Method for

Focal-Depth Determination of Seismic Disturbances from Under-
ground Nuclear Explosions - Tech. Interim Rept., AFCRL-66-570,
Contract AF 19(628)-238, Penn. State Univ., Univ. Park, Pa., 1966.

The Watson-Merdler method for deterniination of focal depths
was applied to fourteen seismograms froni underground nuclear ex-
plosions. Because the depths for blasts are less than 1 km, the true
time for the actual surface reflection was not tested. Two hundred
cases where the concentration ratio was greater than in the original
seismogram and where the area under the seismogram was reduced
were investigated. The doublet-function hypothesis for a seismogram
is too simple and is therefore unrealistic.. The simplicity criterion
may identify many pulses in addition to the pP pulse on the seismo-
gram. The Watson-Merdler method does not show promise to dis-
tinguish blasts from earthquakes, '

LINCOLN LABS., MIT (ST‘AFF), Large Aperture Seismic Array (LASA) -

Digital-to-Analo Converter Unit - Lincoln Manual 64, Vol. 5, Contract
AF 19(628 )-5167, T.incoln Labs., MIT, iexingtcn, Mass., 1966,

This manual !s written for the use of technically trained personnel
to maintain the 2:-Channel Digital-to- Analog Converter Unit of the
Large Aperture Seismic Array (LASA),
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- , Lincoln Labs,, MIT, Lexington, Mass., 1966,

This manual Is written for the use of technically ‘rained personnel
tu maintain the Maintenance Display Console of the Large Aperture
Seismic Array (LASA),

LINCOLN LABS,, MIT (STAFF), Large Aperture Seismic Array (LASA) -
Mainienance Display Console - 60[. i. Lincoln Manual 64, E','oniraci
AF 19(628)-5187

LINCOL!" LABS., MIT (STAFF), Large Aperture Seismic Arra (LASA) -
Phoneline Input System (PLINS) - "Vol, 3, Tincoln Manual 64, Contract

AF lﬂﬂﬂ-o‘ ;IB'?, Lincoln Labs,, MIT, Lexington, Mass., 1966,
This manual is written for the technically trained personnel who

maintain the Phone-Line Input System (PLINS) of the Large Aperture
Selsmic Array (LASA),

LINCOLN LABS,, MIT (STAFF), Large Aperture Sv_l_xmlc Array (1LLASA) -
Subarray Electronic Module (SEM] - Sel, Report, l.lnnTn.{lanu:ﬂ'uf
Contract AF T9{628)-5167, Lincoin Labs,, MIT, Lexington, Mass,, 1966,

Thix manual Ix written for the use of technically trained personnel
to maintain Subarray Electronic Modules (SEMS) of the Large Aperture
Seismic Array (LASA}.

LINCOLY LANS., MIT (STAFY), Large Aperture Seismlc Array (LASA) -
Tlm]n':%xl&n\. Vol, 2, LIM(DT\‘hanunm Coniract ﬂ’lb’iﬂ?ﬁ)ﬁlb?.
Lincoln Tabu,, MIT, Lexington, Mass., 1966,

Thix manual is written for the use of techaically trained personnel
1o maintain the Timing System of the Large Aperture Selsmic Array
(LASA).

LINENAN, ., Evaliation of Setsmic Instrument s and llasic Research on
Selsmic Wave Prupagation, Quarterly Rept,, Contract No. AF 13(#28)-
212, foxion Collcge, Chestnut Iill, Maxx., Undated,

This report points out that a proper sheiter for the instruments
has been erected, but that the tnsfruments to he tested kave nal yet
been delivered. The report delines 11.. problem 1o be attacked as visco-
clastic wave propagatton from a jwi=! ssurce in a plate. Thus far,
theoretical work has heen focused on ¢ spersive 1" wave propagation hi
a bar and on internal friction In soban, Sclection of a laboratory
approach has been wmade — repetttively siriking the model material
while synchronously flashing a stroboscopic, polarized light source
through the model, Plans include dhe deslgn and construction of an
impacter unit and the purchase of a large field, high quality, photo-
clastic polariscope.

LINENAN, D,, Evaluation of Seismic Instruments :ind Basic Research on
Seismic Wave Propagation, Quarterly Tept, No, 8, Coniract Na, AF
101628)-212, Wesion iiuwrv.. Weston, Mass,, 1964,

During this report period, the EVI00 Vertical Selsmometer con-
tisued to operate satisfoctorily, The procedure of remote recording

proved useful on occasions of teleseismic events, as it provided a
visual recording of long period acitivity from (nstruments of another
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program. Some difitcultles were noted with time marking of records,
but this does not relate to the instrument. Linearity comparison
studies continued ns selsmic event occurred. There were no major
accomplishments, As for future plans, the Fourler Analysls with an
IBM program Is still contemplated when sufficlent data has been
gathered,

LINEIIAN, D., Evaluation of Seismle Instrumemts and Basic Research on
Seismic Wave Propagation, Quarterly Rept, No, 9, Contract No. AF
19(628)-212, Weston a;.qcrv., Weston, Mass,, 1964,

VIESIAC 7132 vu During this report period, the EVIO0 Verticai Seismemeter was
loaned on two vecasions for ficld experiments, Towards the end of
the period, trouble devalaped in the recording system, This was ovl-
dent by the poor wave form produced, The instrument was sent to
the manufacturer for repairs In the power supply, Seismic events
from Weston records used in the lincarity comparison study were en-
targed by pantograph for comparison of amplitudes, phase and period
with EV100 records. The use of the pantograph for this purpose proved
unsatisfactory; it was decided to use an autoplotier instead. There
were no major accomplishments,

LINEHAN, D., Evaluation of Seismic Instruments and Raslc Research on
Selsmic Wave P m;)_?;:allon,mnrlvﬂy Rept, No. T, AF T0[6287-212,
Weslon Ohgerv,, Weslon, N. J.. 1964,

VESIAC 10,645 VU The EVI00 vertical seismograph bas been operated on baltery

AD 441 289 power while Its power supply was at the manufacturer for repairs.
Results of continuous operation on this type of power source seems
to Indicate a critical voltage for optimum operation, This critical
voltage problem, and accompanying problems, are discussed, Also
discussed are noise tests performed on the instrument and an en-
forced shutdown of the temperature controlling system of the vault
housiug the EV100, which presented an opportunity Lo observe tem -
perature effects on the operation of the lustre nent. Lincarity tests
performed on the EVI00 system are dizcussed, as well as the
Sprengnether Autocorder and the Bay State Stattstical Analyeer,

LINEHAN, D., Evaluation of Setsmic Instrumenis and Masic Nesearch on
Seismtc \\'as‘(}Tﬁt&ﬁy:alioTi. Quarterly Tept. No. T3, September T,
19647 - November 30, 1863, Contract AF 19(628)-212, Weston Otser .,
Weston, N, J., 1964,

VESIAC 9433 VU This is the 13th quarterly report of the Weston Ohservatory,
Approsimately 500 analyses of “on-line” seismic activity were made
on the Bay State 601 Statistical Analvzer and permanent records
made on the EAL 1110 Variplotter,

Other entries Include: (11 operatlon of Sprengnether Aulorecor-
der: (2) completed evaluation of the Acrosmith Titmeter: (3) arrival
for evaluvation of the EV300, a three component selsmometer: (41 re-
ceipt of Ocean Hottom seismometers: and (5) receipt of equipment
necesgary for photoelastic stress analyses of brittle fractnre,
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LINEHAN, D., Evaluation of Seisniic Inst ruments and Basic Research on

Seismic Wave Propagation, Semiannual Rept,, Contr. No. AF 19(628)-
212, Weston Observatory, Weston, N, J., 1964,

This report offers a general evaluation of the EV100 Vertical
Seismograph, Although the instrument produces a highly readabie
paper record, one drawback in its use as a general purpose sels-
mograph is that in 24 hours it will produce a record 21,6 meters
long. Test results indicate that system interference will affect the
magnitude and waveform if a study is to be made of the properties
of the seismic background noise, Also, at higher magnifications
there is considerable distortion of a low-amplitude signal. Apparently,
a critical range of voltage exists for optimum hattery operation;
outside this range, system noise rapidly increases and inundates
any seismic signal. A detailed analysis of the EV100 stmal will be
made soon,

LINENAN, D,, Evaluation of Seismic Instruments and Masic Research on

Seismic Wave Propagation, Semlannual Tech, Rept., Contract No, AF 19
{628)-212, Toston %(;‘i]m:v. Chestnut 11111, Mass.. Undated.

This semiannual technical report beging by noting that the instru-
ments ta be evaluated have not yet heen delivered, Nt foes on to de-
clare that the particular theoretical hroblem to he approached s visco-
elastic wave propagation from a poimt source in a plate, To complement
this effort, a ntodel study in visco-elasticity is being undertaken,

Respecting theoretical work completed, a solution was olitained 1o
the problem of piane P wave npropagation in a plate of Volgt solid thick
enough to show geometric dispersion. Theoretical work continues
while laboratory equipment is being assemhled,

LINENAN, D,, Evaluation of Seismic Instruments and Basic Research on

Selsmic Wave Propagation, Semiannual Tech. fept, No, 4, Conir, —
No. AF 19{62R)-212, Wesion Ohserv., Weston, N, Y., 1964,

This report evaluates the performance of an Electro-Tech EV100
Vertical Seismometer which was put in use under this contract, The
instrument proved va'uable over an extended period of continuous
operation, showing good sensitivity, amplification, recording of wave
formation, remote recording capahilities, and stability under varying
temperatures. Difficulties arose in the recording section but were
easily resolved, Good results were ottained from a Loearity com-
parison study between EV100 records and Weston Ohservatory re-
cords. Some difficulties were encountered in identifying corresponding
phases on the two sets of records, Discussed is a method for petting
more detalls of propagating waves with a shorter exposure,

LINEINAN, 1., Evaluation of Seismic Instrumests and Basic Research on

Selsmic Wave Propagation, Semiannual Tech, Ttept, No, G, March T,
1964 - August 31,1964, Contract AF 19(628)-212, Weston Obser.,
Weston, N. 1., 1964,

This report deals with three selsmic instruments received for
inspection and use, and gives an account of the work done under con-
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tract on the seismicity of Northeastern United States and Eastern
Canada.

The three instruments described are the Bay State 601 Statistical
Analyzer, the EV100 Vertical Seismograph, and the Ideal-Aerosmith
Tiltmeter.

Results of the regional selsmicity study show that earthquakes
should b~. yme more intense as time proceeds,

LINEHAN, D., Radiation Patterns and Surface Waves Generated from

New England Scismic Evenls, Rept, No, 85-1-X, Contract DA
49-0873, .ZSK-!”:W, SD-78, Univ. of Mich,, Inst. of Sci. & Tech.,
Ann Arhor_, Mich,, 1967,

A description of I’ and S waves from explosions and earthquakes
recorded by the New England Network of Seismic Stations is presented.
Velocity studies were conducted for six explosions in the New England
arca. It was found that amplitudes of I groups of explosions are
larger than S groups for earthquakes in the same distance range; the
frequency range of P phases Is lower for blasts than for cartiquakes;
some blasts exhihit well-formed surface waves; and the complexity of
the P group seems to be a function of hlast location,

LINEHAN, D, and D, M, CLARKE, New England Seismic Network, Semi-
annual Tech, Rept. No, 3, Contract No, AF 13(628)-358, Weston Ob-

servatory, Weston, Mass,, 1963,

Instrumentation and data interpretalion problems encountered
in the course of research are discussed. The report also describes
a new electronics package for data transmission and outlines a help-
ful filtering technique. Techniques for automated data processing are
presented as a partial answer to data access problems, Seme inter-
esting seismic events are discussed individually, inc luding a curious
T phase and the detection of a "'false S,

LINEHAN, D, and D. M, C LARKE, New England Seismic Network, Quarterly

Rept, No. 4, Contract No, AF 1 58, Wesion Observatory, Weston,

Mass,, Undated.

During the previous three quarters of the contract, the first two
seismic substations were completed near Caribou, Milo, and Mile,
Maine, A receiving station at Weston Ohservatory was prepared and
data processing was begun, In the fourth quarter, two new sites were
chosen, near B3erlin, New Hampshire, and Machias, Maine, completing
the four substation siies planned. Equipment was obtained for the sub-
stations, the Berlin station hegan recording seismic events and bhack-
wround noise. All preparations for the completion of the Machias in-
stallation in better weather have been made. Programs for digital
analysis of the seismic records are 1o he developed, and there are
plans for computations of crustal velocities, interface locations, and
phase anomalies,
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LINEHAN, D. and D. M. CLARKE, New England Seismic Network, Eleventh

Quarterly Rept., Contr. No. AF - » Weston Observ,, Weston,
N. J., 1964.

The New England Selsmic Network continues to operate with four
transraittting substations. Seismic data are being recorded on mag-
netic tape .wrd sixteen millimeter film. Studies of magnltude are
progressing with ike 1BM 1620 programming of magnitude deter-
minations. Detonatlon tia:es for exploslons have been acqulred for
several sites throughout the New England area, tiereby making
accurate velocity determination possible. A study of the large Love
and Raylelgh phases of blasts occurring within 100 km of the Maine
detectlon sites has been made, Being evaluated are the data from
three lodal earthquakes whici occurred in October 1964,

annual Tech. Rept. No. 4, Conlr, No. 628)-358, Weston Ob-
servatory, Weston, N, J., 1964,

LiINEHAN, D. and D. M. CLARK, New England Selsmic Network, Semi-

Described are the operations of tire New England Seismic Net-
work, which has been operating on a continuous basis during this
report period of August 1963 to February 1964, The areas covered
are described. Earthquakes, teleseisms, quarry blasts, underwater
exploslons, and artificial noise have been studied, Studies in source
locatlon and data analysis, by hand computation ind the IBM computer
program, have been made. Substation instrumentation und operation
are described. Included is a discussion of methods used to determine
source location for local selsmic events, Also included is a dis-
cussion of fourier series analysis of various local disturbances,

LINEIIAN, D, and D. M. CLARKE, New England Scismic Nchv_o_rk_.
Semtannual Tech. Rept. No. 5, Contract AF 19 (628)-3% B, Weston

Observ., Weston, N. 1., 1965,

The New England Seismitc Net operated on a continuous basis
during the report period and continues to reproduce seismic motjon
from 1lerlin, New Hampshire; Milo, Maine; Caribou, Maine; and
Machlas, Maine. local earthquakes, telescisms, quarry blasts, and
underwiter explosions have been studied. All four substations oper-
ated continuously during the 6 months with no electronic failures.
Each seismometer together with its data transmission system has
been adjusted to provide equal response to weight life. Calibvatlon
procedures are described. A description of events recorded is in-
cluded. The report includes a summary of blast studies recorded
across the network,

LINEIIAN, D., and T. TURCOTTE, New England Seismic Network, Semi-

annual Tech, itept, No, 4, Itept. No. 29262, Coniract A© i§li§28)-358,
Weston Observ., Weston, N, J., 1965,

The first section presents a general summary of the status of
the research program as of February 15, 1965, Subsequent sections
of the report are technical summaries of specific phases of the pro-
gram. Included are: (a) Comparison of 1,0cal Eartiquake and Blast
Recordings — (included here are sections on Detectability, Phase
Identification, Local Earthquakes); and (b) Evaluation of Weston
Telemeter System.
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LINEHAN, D., and T. TURCOTTE, New England Seismic Network, Semi-
AF

annual Tech, Repi. No. 6, Contract 19(628)- 358, Weston Observ.,

Weston, N, J., 1965,

The first section is a general summary of the status of the re-
search as of February 15, 1965, Subsequent sections of the report
are techntcal summaries of specific phases of the program, each
prepared by the individual responsible for the conduct of that phase.
Included are: (a) Comparison of Local Earthquake and Blast Record-
ings; (b) Delectability; (c) Phase Identification; (d) Local Earthquakes;
and (e) Evaluation of Weston Telemeter System,

LIN'KOV, E. M., ""The Use of Magnetron Transducers in Seismic Recelvers

and Tiltmeters," Uchenya Zapiski IGU, Vol. 324, pp. 147-154. 1964,
(Translated from Russian), Conlract SD-78.

In recent years some modifications of magnetron converters of
mechanical oscillitions into electrical ones have been developed at
the Dept. of Physics of the Earth's Crust at Leningrad State University,
Investigations of magnetron trunsducers showed the advisability of
using them as converting elements in seismic recelvers and tiltmeters.
In this article, the author first examines the principal characteristies
of magnetrons. This Is necessary for understanding the working prin-
ciple of magnetron transducers. Second, the author reproduces and
describes diagrams of magnetron transducers.

LINSTROM, L. R., _Analysiﬂf a Multisensor Seismic Array Techniqgue,

Final Rept., Contract No, AF 19{62871-388, Melpar, Inc., Falls Church,
Va., 1963.

A study of the application of dightal multibeam steering (DIMUS)
lo the outputs of selsmometer arravs Is described. Several other
processing techniques were Investigated with varying degrees of
success, It s concluded the DIMUS offers a relatively inexpensive
method for determininr the avrrival direction of selsmic eneryy, but
that it is rot a goad method for ob alning selsmograms for visual
analysis with currently available seismometer arrays,

LINTZ, P. R,, An Analysis of a Technique for the Generation of ligh Reso-

lution Wavonumhor'S"l)Fclr__;_\, Sci, Rept., Rept, No, 218, Contract VT~
6702, F33657-68C-0945, Teledyne Indust., Inc., Alexandria, Va., 1968

In this report, we discuss a method of obtaining a high-resolution
wavenumber spectrum of time series data obtained from a selsmic
airray. Wederive the theoretical high-resolution wavenumber spec-
trum of both i single plane-wive event and an event made up of the
sum of two plane waves of different amplitudes., We then process the
two theoretical events and analyze the resulls, The plane waves for
both events are simulated by impulses, with time delays between
sensors chosen to simuliate move out across the array. We also pro-
cess the LONG SHOT event,
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LINTZ, P. R., Principles of Wiener Auto-Adaptive Filtering, Sci. Rept.,
Rept. No. 224, Contract VT/6702, F33657-68C-0945, Teledyne, Inc.,
Alexandria, Va., 1968

VESIAC 19,107 VU This report discusses various techniques of designing auto-

AD 842 560 adaptive filters, and the application of one particular technique to
two teleseisms. This report also discusses the calculation of running
correlation functions using a moving time window, and iterative
solutions to the multi-channel normal equations. A program listing
is included which will calculate an auto-adaptive multichannel filter
by the use of running correlation functions and the method of steepest
descent,

LINTZ, P. R., Rayleigh Mode Synthesis and Analysis at a Typical Vertical
Array Site, Sci. Rept., Rept, No, 235, Contract VT/9706, F33657-69C-
0913, Teledyne Indust., Inc., Alexandria, Va., 1969

VESIAC 19,919 VU To aid in the identification of Rayleigh modes recorded in vertical

AD 861 773 arrays, a catalog is presented of power spectra, spectral ratios, fre-
quency-wavenumber spectra, impulse seismogram patterns, and 3-
dimensional plots of depth-frequency amplitude, Results for the Ray-
leigh fundamental and sixteen higher modes are based on a Canadian
Shield model consisting of plane-parallel homogeneous layers.

LINTZ, P. R., and G. C. BURRELL, Design of Signal-Extraction Filters
Using Local Signal and Noise, Array Research Special Rept. No. 20,
Contract: VT/4053, AF 33(657)-12747, Texas Instr., Inc., Dallas,
Texas 19617,

VESIAC 16,059 VU This report discusses the use of multichannel filters designed
from local signal and local noise in order to overcome the problem
of gain inequalization. Included in this study i{s an analysis of the
filtered outputs of several teleseisms and quarry blasts in order to
deter mine whether the signal rejection noted in a previously developed
filter was 4uc to zain inequalities. Also included is an investigation
of the usc of various array geometries in the design of multichannel
filters,

LINTZ, P, R,, D. W, McCOWAN, High-Resolution Frequercy-Wavenumber

Spectra, Sci. Rept. No, 206, Contract VT/6702, F33657-%'7C-1313,
Teledyne, Inc., Alexandria, Va., 1968,

VESIAC 17,991 VU In this report the method of high-resolution spectral analysis has

AD 827 959 been applied to one- and two-dimensional wavenumber spectra. In this
meth,d a prediction operator is used to extend the length of the spatial
correlation functions in order to obtain higher resolution of the resulting
spectra in waverumber space. A theoretical description of the method,
its procedures, and its relation to ordinary wavenumber spectra is
given,

LINVILLE, A, F., Matcied Filtering Studies, Special Rept. to. 4, Statisticai
Discrimination, Contract VT /0702, F33657-70C-0311, Texas Inst., Inc.,,
Dallas, Texas, 1970
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Two types of matched filters are investigated. Master-event
matched filtering is applied to a group of 12 events occuring in the
same source reglon and recorded at LASA, An iterative chirp filtering
technique is used to determine optimum chirp length and detection
time window placement for Rayleigh waves from different source
regions, Iterative chlrp filtering is applied to 95 events recorded at
LASA and 12 events recorded at ALPA and different source regions
are compared in terms of group velocity and the complexity of the
chirp filtered outputs, The peak of the chirp filtered output is used
to compute a statistic which is a measure of the surfacc wave excita-
tion.

LINVILLE, A. F., Results of Literature 3earch Comparing the Seismic

Effects of Chemical and Nuclear Explosions, Special Repl. No. 2,
Contract VT/0702, F33657-T0C-0311, Texas Inst., Inc,, Dallas, Texas,
1970

The purpose of this literature survey was to compare seismic
characterlstics of underground chemical and nuclear explosions as
observed at teleseismlc distances, No significant quantitative data
to effect a comparison was found in the literature, primarily because
most underground chemlcal explosions have been small (compared
to nuclear explosions) and are not well recorded at teleseismic dis-
tances,

LINVILLE, A, F., T. W. IIARLEY, R, D. BAUER, and J. G. MCDERMOTT,

et al,, Prellminary Analysis Report, Aleutian Islands Experlment,
Ocean- Bottom Seismographic Experiments, Contract VT/T704, F33657-
67C-1341, Texas Inst,, Inc,, Dallas, Texas, 1968

A prellminary model of the crustal structure across the Aleutian
Ridge in the viclnlty of Amchltka is presented. Data from two inline-
reversed refractlon profiles utilizing shot and Ocean-Bottom Seismo-
graph arrays along a northeast-southwest line through Amchitka were
used to determlne the structure. The analysis was limited to first-
arrlval data, niost of which was Moho-refracted; however, some
upper-crust refractors were identified immediately beneath Amchitka.

LINVILLE, A, F,, R. F, HOWARD, G. D, MCNEELY, and T. W. HARLEY,

Signal and Nolse Analysis Report, Aleutian Islands Experiment, Ocean-
Bottom Selsmographic Experlments, Special Rept., Contract VT/7704,
"33657-67C-1341, Texas list,, Inc., Dallas, Texas, 1968

Aleutian Islands signal and nolse data were analyzed to determine
the teleseismic recording capabllity of the Ocean-DBottom Seismograph
(OBS). From this analysis it was concluded tiat both nolse and sigmal
levels vary with OBS location, and the lowest nolse sites are in deep
water far from land. The noise spectrum is sharply peaked at 1 Hz;
as the frequency increases to 2 Hz, the levels are down 10 to 20 db,
Thus, ocean-bottom selsmographs ran percelve higher-frequency
events un to a full magnitude better than they can perceive 1-Hz events
(important in deiecting explosive events at teleseismic distances).
OBS perceptibility is quite variable at 1 Hz bec:ause of tie variability
of signal level with location and noise level wlth locatlon and time,
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It appears that events of magnitude 5.0 or greater can be detected by
at least some of the OBS stations, provided that the events are 40°

or less from the array. Events of magnitude 6.0 or greater usually
can be detected at all epicentral distances, The noise field determines
the type of processing which can be used,

LONG, L. T., Transmission and Attenuation of the Primary Seismic Wave,

A =100 to 600 Km, (Thesis), Contract AF 49{638)-1403, Oregon State
Univ., Corvallis, Oregon, 1968,

The first arrivais from the GNOME and SHOAL nuciear expiosions
were anlayzed to show the important effects of such factors as the
nature of the source, exponential attenuation, crustal structure, type
of wave propagation, recording site geology and instrument response.

LYON, R. H., VISTA Semi-Annual Report No. 2, Technical Summary

Report Covering T July 1965 to 31 December 1965, Contract NOnr-
4'714{00), Bolt, Beranek, & Newman, Inc., Cambridge, Mass., 1966.

This report reviews progress toward the development of a tele-
seismic method of detecting underground nuciear expiosions. This
progress is shown as (1) the deveiopment of decision procedures
which make possible the classification of unknown events based on
measures describing a number of known events of two ciasses, and
(2) the development of a number of measures potentiaiiy useful for
the detection and classification of teieseismic signals.

MACK, N., Signal Variations Due to Muliiple Arrivals at LASA, Contract

AF-AFOSR-414-67, Southern Methodist Univ,, Dallas, Texas, 1968,

This report shows that amplitude distributions, expressed as a
function of frequency, are highiy repeatable for a given source
focation, A mechanism is introduced which appears to explain all
the amplitude variations hoth within a particular subarray and between
subarrays.

MACK, H., Studies in a Deep Hoie with a Controlled Wave Seismograph,

TR 64-88, Contract VT/ , AF - , Geotech, Corp.,
Garland, Texas, 1964,

The possibility of a frequency-dependent coupiing, in the range
2.5-20 cps, between a deep-hole casing and the surrounding medium
was studied experimentally. The source used was a Continentai Oii
Company "VIBROSEIS" vibrator and the receiver was a Geotechnical
Corporation deep-hoie seismometer which is used in the VELA-
UNIFORM Deep-liole Program. Smooth amplitude variation with
depth and constant pulse width indicate that the coupiing does not
vary and that all of the measured attenuation can be explained by
normai propagation phenomena. On this assumption, a value for 1/Q
of 20 ~ 10-3 is derived over 1852 m (6077 ft) of fairiy uniform sandy
shales.
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MAC KENZIE, G. S., Stationary and Non-stationary Ground Movements at
Frequencies from 1 to 200 Millicycles per Second (Ti.£SIS), Contract
AT 49(638)-1388, Univ. of Calif., La Jolla, Calif., 1965.

VESIAC 11,828 VU To study the phenomena grouped under stationary and non-sta-
tionary ground movements, the author has recorded and analyzed,
with a digital computer, such phenomena as ground velocity, atmo-
spheric pressure and ocean wave height. The stationary and non-
stationary portions of the record have been analyzed by different tech-
niques. Characteristic of microseisms measured near San Diego,
California, are discussed. In addition, measurements of earth noise
have been extended to frequencies as low as a few mcps. Discussed
is the ground motion below 40 mcps. ''Spectral maps" representing
non-stationary signals are described; a computational *echnique for
detection and elimination of transients occurring in otherwise ''sta-
tionary"” seismic records is given.

MANAKHOV, F. 1., ""The Angles of Emergence of Longitudinal Seismic
Waves in the Region of South Sakhalin,'' Trudy Geofiz. Inst., A. N,, SSSR,
No. 36, pp. 15-24, Undated, (Translated from Russian), Contract DA-
49-083 OSA -31317,

VESIAC 18,159 VU In this paper are contained the results of experimental observa-
tions on the emergence angles of seismic longitudinal waves in the
region of South-Sakhalin at the South-Sakhalin seismic station,

MANGHNANI, M. H., E. SCHREIBER, and N, SOGA, Use of Ultrasonlc Inter-
ferometry Technique for Studying Flastic Properties of Rocks, Contract
AT 49(638)-1355, Lamont Geological Observ., Columbia Univ., Palisades,
New York, 1967,

VESIAC 16,505 VU This report presents data concerning the elastic properties of a
specimen of obsidian taken by the pulse superposition method, and is
the first example of its successful application to a natural rock ma-
terial,

MANNING, J. E., M. C. GRIGNETT]I, and P>. R. MILES, An Application of
Statistical Classification Procedures to Teleseismic Event Classifica-
tion, Final Report, 1 January 1965 to 30 April 1966, Contract NOnr
47T4(00), Bolt, Beranck & Newman, Inc., Cambridge, Mass., 1966.

VESIAC 14,963 VU Two statistlcal classification procedures are applied to the prob-
lem of classifying teleseismic events. The first is the well known
maximum likelihood procedure that has often been used in pattern
recognitlon probleins. The second was developed during the course
of this project. This procedure differs from the first in that it uses
the abilities of a human operator to analyze data visually, The perfor-
mance of each of these two procedures is promising for the teleseis-
mic classification problem. For a purticular choice of measurez, the
complete set of 19 shallow earthquakes and i9 underground nuclear
explosions are classified correctly. Too few events are used in eval-
uating the procedures to allow a further conclusion. Criteria used to
describe the signals are discussed.
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MANNING, J. E., and R, H, LYON, VISTA Semiannual Report No. 1, Tech,

Summ. Rept., Report No. 1313, Contract NOnr 4714(00), Bolt, Beranek
& Newman, Inc., Cambridge, Mass., 1965.

A summary of research at Bolt, Beranek and Newman on the
detection of underground nuclear explosions is presented. The re-
port covers the first six months of the project effort. The main goals
are to:

(1) Obtain relevant data on seigmic signals from nuclear
events;

(2) Select a subset of representative events to reduce the mass
of data;

(3) Determine preliminary criteria for classification;

(4) Derive criteria from the signals recorded and develop com-
puter techniques for evaluation of the criteria derived;

{(5) Establish a decision procedure in which the data are catego-
rized into relevant events; and

{6) Perform tests of the discrimination process using new sets
of data to determine how well the system permits classifica-
tion of detected events.

MANSFIELD, R. H., J. F, EVERNDEN, Long Range Seismic Data from the

Lake Superior Seismic Experiment, Tech, Report VU-66-1, Contract:
Agency Document, AFTAC, VELA Seis. Center, Washington, D. C., 1966.

As part of a planned subcrustal experiment, three series of chem-
ical explosions, ranging in size from 1/8 to 10 tons, were detonated on
the bottom of Lake Superior during July 1963 and July and October
1964. Many of these explosions were detected at distances of approx-
imately 500 to 2500 kilometers during routine daily recording opera-
tions at a number of mobile LRSM van stations, at five experimental
seismic observateries, and at several scattered deep-well installations,
all operated as a part of VELA-UNIFORM research program under the
technical direction of the Air Force Technlcal Applications Center.
This report summarizes the types of data recorded, presents typical
measurements, and discusses some of the resulting conclusions.

MARTIN, J. J., Tine and Frequency Characteristics of an Acoustic Signal

Reflected fromi a Rough Boundary, Res, Paper, Rept, No. P243, Contract
SD-50, Inst, for Defense Analysis, Washington, D. C., 1966

This paper contains an analysis for determining the time of arrival
and doppler frequency characteristics of pulse transmitted to a tar-
get by reflection from a not-too-rough surface such as the sea bottom,
and gives numerical values for a typical sonar application. The anal-
ysis may be important in sonar signal processing associated with one-
way or round-trip transmission and in the interpretation of data from
marine geophysical surveys; it may in addition have application to
propagation of electro~-mechanical waves by ionospheric refraction.

MARTIN, W. B., JR., Subarray E3 Expansion, Final Report, Rept. No. ESD-

TR-68-26, Contract AF 19(628)-5167, Philco- Ford Corp., Billings,
Montana, 1968
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An expansion and reconfiguration of a Montana LASA subarray
was performed during the period October - December 1966, A de-
scription of the construction and iustallation of that subarray is pre-
sented. The evaluation of the array is reserved for a subsequent
report,

MARTINEK, J., and H, P, THIELMAN, A Circle Theorem Related to Pure

Bending of a Circular Elastically Supported Thin Plate, Contract No.
VT/2037, AF 33(657)-7427, United ElectroDynamics, Inc., Pasadena,
Calif., 1963,

A circle theorem is estabiished giving the displacement field of
an elastically supported thin, circular plate in pure bending due to an
arbitrary distribution of forces, The displacements in the plate are
derived in terms of the displacement due to the same distribution of
forces in the infinite thin plate,

MARTINEK, J., and H. P. THIELMAN, Effects o/ an Elastic Spherical

Layer and a Liquid Core nn the Propagation of SH Waves, SDIL, Rept.
No. 115, Contract 33(657)-12447, VT/2037 (AFTAC), United Electro-
Dynamics, Inc., Alexandria, Va., 1965,

For a model consisting of a single spherical elastic layer which
surrounds a liquid core, we consider two SH sources located inside
the elastic layer, such that the field created by the potential due to
the sources is axial symmetric and steady state. Thus, the sources
are assumed in a form which assures equilibrium of the elastic-
fluid configuration at all times. The effect of gravity is neglected.
The object of this study is to find ultimately, the effect of diffraction
on the waves appearing on the free surface of the layer.

MARTINEK, J. and H. P, THIELMAN, Laurent Type of Expansion and

General Radiation Conditions Related to Solutions of the Reduced
Wave Equation, Contract No. VT/2037, AF 33(657)-1244%, United
ElectroDynamics, Inc., Pasadena, Calif,, 1964,

In this paper, we derive a series expansion of the Laurent type
which is the three-dimensional counterpart of a result obtained by
Reichardt (1960) for two dimensions, With the aid of this expansion
we find the radiation conditions valid for arbitrary complex fre-
quencies k. For these conditions, it is then possible to give a proof

- that the eigenfrequencies for the first and second boundary value

problems are always damped. The solution to the first boundary
value problem and its uniqueness proof in case Green's function
exists are given,

MARTINEK, J., and H. P. THIELMAN, New Solutions of the Laplace

Equation in Spherical Coordinates, Contr. No. VT/2037, AF 33{657)-
12447, United ElectroDynamics, Inc., Pasadena, Calif., 1964,

To predict some of the expected waveforms of earthquakes,
there have been several recent attempts to solve the scalar wave
equation in a spherical earth. In general, it is difficult to solve
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boundary value problems of this type. Gilbert gave a method for
constructing new solut'uns to the wave equation by means of har-
monic functions in three dimensions. To facilitate the use of this
method for solving the above type of boundary value problem, a new
method is derived in this paper to increase the set of available
harmonic functions required in Gilbert's procedure, thereby increasing
the set of available solutions to the wave equation, This development
shows a purely mathematical link between several basic equations

of physical origin.

MASS. INST. OF TECH. (STAFF), Large Aperture Seismic Array (LASA)
for Seismic Discrimination, Sci, Rept., Contract: Agency Document,
Mass. Tnst, of Tech., Lincoln Labs., Lexington, Mass., 1965,

The design and general characteristics of the Montana LASA are
described in the light of its potential for seismic discrimination,

MASS. INST. OF TECH. (STAFF), Seismic Discrimination, Semi-
anmual Tech. Summ,, ESD-TDR-64-593, Contracl AF 19(628)-
500, Mass. Inst. of Tech., Liucoln Labs., Lexington, Mass.,
1964,

This report covers Lincoln Laboratory's work for Advanced Re-
search Projects Agency on the seismic diserimination problem
(VELA UNTFORM) for the period 1 July to 31 December 1964, The
major effort during this period has been planning and initial imple-
mentation of telemetry and signal brocessing for the Large Aperture
Seismic Array, a 200 km 525 sensor array for nuclear test surveil-
lance being installed in Montana. The configuration, analog-to-digital
conversion, telemetry, and data recording for this system are de-
scribed in this report. Also described is the work that has eontinued
with data from the Tonto Forest Seismological Observatory (TFSO),
the reformulating of the maximum-likelihood array processing theory,
and a summary of the dissertation of J. L. Holsinrer,

MASS. INST. OF TECH. (STAFF), Seismic Discrimination, Rept. No. ESD-
TDR-65-263, Contract AF 19(628) 5167, Lincoln Labs., Lexington,
Mass., 1965,

This report covers Lincoln Laboratory's work for the Advanced
Research Projects Agency on the seismic discrimination problem
(Vela Uniform) for the period 1 January to 30 June 1965,

The engineering of the Large Aperture Seismic Array is virtually
complete and is discussed in some detail in this report, Supporting
investigations of automatic detection and location of seismic events
are described, as well as digital processing array outputs.

MASSE, R. P., Analysis of Seismic Events as Recorded on Both Wide Band
Long Period and Standard Vela Long Period Seismograph Systems, Sci,
Rept., Rept. No. 260, Contract VT, /0706, F33657-70C-0n4 1, Teludyne-
Geotech., Alexandria. Va,, 1970

Analysis of seismic signals recorded on both the standard long
period and the wide band long period seisriograph sy~tems at TFO
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revealed that these systems yield equivalent information concerning
long period energy in the signals. The Rayleigh wave energy at
periods greater than sixty seconds, was determined to originate almost
entirely from events with epicenters near oceanic trenches or oceanic
ridges.

MASSE, R. P., D. M. CLARK, and H. J. MECKLENBURG, Analysis of

Long Period Seismic Signals and Noise Recorded at LASA, TFO and
UBOQ, Sci. Rept., Rept. No. 254, Contract VT/0706, F3365T77.TC-\5931,
Teledyne -Geotech, Alexandria, Va., 1970

Long period signals recorded at the seismic arrays UBO, TFO
and LASA were analyzed to determine the fundamental mode Rayleigh
wave dispersion curves for paths from different source areas to each
of the arrays. These paths are mixed continental and oceanic, and
the dispersion curves calculated fall within the range between the
average dispersion for a pure continental path and that for a pure
oceanic path, Analysis of the long period noise (15 to 50 seconds)
recorded at each array shows the rms value to be in the 8 to 20 mu
range, Simple beamforming gives approximately N1/2db reduction
in ruise at all arrays, Using a group velocity of 3.5 km/sec results
in signal loss for some events in the LASA beams.

MASSE, R. P., R. SIMONS, H. S. TRAVIS, and R. A. WEISBRICH, Effects

of Upper Crust in the Llano Uplift Region on Teleseismic P waves,
Tech. Data Rept., Rept, No. TR 68-26, Contract VT/8703. F33657-
68C-0734, Teledyne Indust., Inc., Geotech Div., Garland, Texas,
1968

A seismic investigation was performed in the Llano Uplift area
in central Texas to study the effects of the sedimentary layers on
teleseismic P waves., Five LRSM™ short-period portable systenis
were operated along a geologicai profile in which the sedimentary
section decreases gradually in thickness from about 12,000 feet to
zero feet at the granite outcrop. The spectral response of the sedi-
mentary layers beneath each of the seismic station sites was com-
puted from known values of velocity and density.

MATTABONI, P., and E. SCIIREIBER, A Variable Air Transformer for

Impedance Matching, Contract AF 49(633 }-1355, Lamont Geol. Observ.,
Columbia Univ., Palisades, N. Y., 1966,

In the extremely precise ultrasonic interferometry technique for
measuring sound velocity, proper impedance matching is crucial to
obtiain satisfactory results. The wide range of transducer frequen-
cies (10 to 60 (mc/s)) for both compressional and shear vibrational
modes makes it necessary to match impedances over very wide
limits. The authors have designed a device which permits impedance
matching over a wide runge of operating conditions simply and quickly.
It is an air transformer in which the primary and secondary are both
continuously variable and operated similarly to tuning stubs, and it
should prove useful in those applications where flexibility in impedance
matching is required.
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MATM‘I’O'.‘T " n;:t. A.”t'hmi. Jr., :ﬂno Aﬂvg;_nﬂv Fol ik
Alaska Karihge of 28 March 1968 Derminaiion o
and U lac iion is (he :a;ﬁ_

, 3 Tringe Willlam Tound
@Tﬁmﬁﬁﬁ'ﬂw%’;ﬂm’ﬁﬁ%ﬁ“

Cwol. Omery,, Columbia Univ,, Paiisades, X. Y., 1965,

~ Pollowiag the great Alaska earthquake of 28 March 1964 (GMT),
seismokyists from the Lamont Geological Otwervatory initiated a
fiedd program (o study the microseismictly asscciated with a major
aftershock sequencc, As one phase of the program, a few hundred
microshacks were recorded within a four-day interval in July 1964
by teo Lripartite arrays of high-gain, hgh-frequency retamographs
situsied on the Kenal Peninsula. Most of the 249 microahocks for
which hypuceniers were determined are interpreted as micro after.
shocks that accurred in the uplified tectonic black — that is, in the
rince Willtam Sound Region, and castern Kevat Peninsula, Several
subcrustal microshocks, Jocated beneath the Couk Inlet lowlands and
western Kenai Pentnsula, sre discussed.

MC CAMY, K., Hesearch Direcird Toward the Use of Long snd Inlermediate

Period Scismic Waves for the Tdentitication of Seismic Sources, Final
Bet., T Auguat 1984 10 3T July 1968, ftept. No. AFCR1-68-0553, Con-
tract AY 19(628)-4082, Lamont Geol. Obesery., Columbia Univ,, Pali-
saden, N, Y., 1968

in the pericd covered by this report, Lament Geological Obser-
vatory has made signilficant advances towards the use of Jong and
intermedtate period seismic waves for the identiftcation of seismic
murces. Our increased understanding of many features of the selsmo-
gram has enhanced s ulility in detecting and Identifying smaill seismic
evenin, The recently stated principles of global tectonics have shed
new Jight on the problems of world setsmicity, source mechanisms
and the location of scicmic events.

MC CONNELL, R. K. and G, H, MC TAGGART-COWAN, Crustal Seismic

Refraction Profiles, Contract No, AF 18(628)-222, Unlv. of Toronto,
0, a, 1963,

This compllation of seismic refraction profiles inciudes, for each
moint on the earth where a determination was available, location, sum-
mary of acismic results, topographic and physlographic characteristics,
a reference for the full interpretation, and, where avaliable, informa-
tion on gravily anomalies. The combination of thicknesses and veloc-
ities used in Steinhart's 1961 compilation was chosen, Provision s
made for up to elght distinet crustal Jayers at each point (exciuding
the water where the solid surfuce lies below the cea fevel) and a veloc-
ity for the upper mantle material (which Is assumed to extend to an
infinite depth with constani velocity), Oniy publications which promised
deep aeismic profites were Investigated,

MC COWAN, D. W., Design and Evaluation of Certain Multichannel

Filters, Sci. Re 0. 709, Contract VT/6%02Z, F33657-87C-1313,
Teledyne, Inc., Alexandria, Va., 1968,

The theory of optimum least-squares muitichannel filters is de-
veloped from the definitions of correlation functions and power spec-
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trs. Four types of these oplimum processors were applied to an
Aleutian earthquake recorded by part of the Montana LASA and the
resulls eviluated. Severa) other toplcs are discussed from a theoret-
lcal point of view; these Irclude estimation of povier spectral density
functions, frequency-wav¢ numher spectra, and certaln coherence
functione,

MC COWAN, D, W., Digital Computer Pro rams for the Destgn and Eval-
"ation of Multichannel Fillers, Scl. Repl, No. 210, Conira t VI76702,

FI3857-8TC-T313, Teledyne, Inc., Alexandria, Va,, 1968,

This report lists prograr write-ups for the multichannc! fllter
program set written under the multichannel filter project here at the
SDL. All of these programs were verified using these writc-ups which
are no™ as free from vr-rors as possible,

MC COWAN, n. W,, Finite Fourler Transform Theory and its A lication

MC

MC

to tire Computation of Tonvolutions, Correlations, and S tra, Scl.
Rept. No. 15‘5, Confract VT/78702, tl‘ 33135’”-15§l§, ’l':e;ayne Indus.,
Inc., Farth Sclences Div., Alexandria, Va., 1966,

The theory of finite Fourier transforms is developed from the
definitions of infini.e transforms and applied to the computation of
convolutions, correlations, and power spectra. Detailed procedures
for these computations are given, including listings and writeups of
FORTRAN subroutines.

COWAN, D. W., and E. A. FLINN, Hyperfine Beamsteering Using a
Signal Crosscorrelation Technique, Sci. Repl. No. 213, Contract
V’%;G?UZ, F33657-87C-1313, Teledyne, Inc., Alexandria, Va,, 1968,

A method is developed to eliminate automaticaily the loss in sig-
nal amplitude of LASA phased sums with travel-time anomaly correc-
tions due to smail mis-alignments in the signal arrivals. This method
is a hyper-fine or vernier adjustiment of the trace alignments. A math-
ematical description of the procedure and its errors is given. Three

events with different signal-to-noise ratios recorded by 11 LASA sub-
arrays were chosen as examples of the method.

COY, D. S., An Analysis of Factors Limiting Seismic Detector Sen-
sitivity, Contr. No,”AF 49(638)-1080, Radio Corp. of America, Prince-
fon, N, J., 1964.

To analyze factors {imiting seismic detector sensitivity, RCA
Laboratories have measured amplifier excess noise spectra and
have made thermal calculations. A closer study of the detectability
criterion is needed to perfect this research, and such a study has
begun. Wolf's criterion, which was used at first, seems overly
conservative, Also, experiments were conducted to measure the
decrease in total noise of a GPTA when its input resistance tempera-
ture is lowered to that of liquid nitrogen. A theoretically predicted
reduction in noise was discovered. Also, the noise level of a Texus
Instrument RA-2 amplifier was 4 db lower than that shown by another
previously detected RA-2. Noise amplitude distribution measurements
show essentially Gaussian noise.
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MC COY, D. 8., An Analysis of Factors Limitin Seismic Detector Sen-
sillvllg, Semlannual ;l‘ocﬁ. Summ. No, T, Contract AF 1913355-1153,

boratories, Princeton, N, J., 1965,

The first sectlon describes an approach for determining sensitiv-
ity limitations of clusters of selsmometers such as might be used in
a large multi-eiement array. Methods previousiy deveioped for
analysis of thermal noise and the measurement of amplifier noice
have been incorporated into a computer program for determining
signal-to-noise ratios of seismometer clusters as a function of the
parameters of the system. In the second section, an analysis of the
use of current feedback in high impedance amplifiers to produce a
better impedance match with a given seismometer is presented. In
section three, noise spectrum measurements of the Texas Instruments
RA - 3A Parameter Amplifier are presented.

MC COY, D, 8., An Anallzsis of Factor= Limiting Seismic Detector Sensi-
tivity, Semiannual Tech, Summ. Rept. No, 4, Contract No, AF 49{638)-

1080, KCA Labs., Princeton, N.J., 1964,

With the proposed method of measuring thermal noise of a seis-
mometer of small inertial mass, errors wiil arise from: 1) the ina-
bility to cancel out completely the signal {rom ground motion because
of differences in amplitude or phase of the frequency response of the
smail seismometer and the reference seismometer. This problem is
more difficull u the overall level of microseismic noise is high; and
2) the inaccuracies in subtracting out the excess noise of the amplifier.,
Becaue of the difficulty of performing the experiment with accuracy,
the desirability of continuing it should be re-evaluated. Alternatives
seem to be: a) finding other ways to cancel ground motion; and b) ex-
tension of the program of accurate measurement of amplifier noise
characteristics,

MC COY, D. 5., An Analysis of Factors Limiting Seismic Metector Sensi-

tivity, Final Rept., Contract AF 49(638)-1080, Radio Corporation of
Am., Princeton, N. J., 1964,

This report summarizes and supplements previously published
reports of this study. New sections in this report are: (a) Amplifier
Noise Measurements; (b) Coupling Seismometers and Amplifiers for
Maximum SNR; (c) Visual Detection of Signal.

COY, D. S, J. T. FISCHER, and H. BLATTER, An Analysis of Fac-
tors Limiting Seismic Detector Sensitivity, Semi-Annual Tech, Summ,
No. 2, {April 1, 1965 to August 1, 1965), Contract AF 49(638)-1456,
RCA Labs., Princeton, N, dJ., 1965,

The first section of this report considers the use of feedback to
improve the signal-to-noise ratio of certain seismometer amplifier
combinations. Amplifiers with extremely high input resistances are
considered first, Also considered are amplifiers having input imped-
ances too low for proper damping with the seismometer coil available,
It is shown to be undesirable to use voltage feedback to increase the
amplifier input impedance. In the second section of the report, the
problem of optimizing SNR of seismometer systems using galvanometer
amplifiers is discussed.
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MC COY, D. S., J. T. FISCHER, and H. BLATTER, An-Analysis of Factors

Limiting Seismic Detector Sensitivity, Final Report, Contract AF 40
1'655)-1{53, RCA Labs., Princeton, N‘ew Jersey, 1966.

VESIAC 14,012 VU A detailed analysis is presented to show the effect of certain de-

AD 628 933 sign parameters on the S/N of systems in which seismometers are
coupled to galvanometer amplifiers. General guidelines are presented
for optimizing the S/N of such systems. In addition, the effect of feed-
back on the S/N of selsmic detector systems is analyzed. and results
are given. The potential advantage of displacement transducers over
velocity transducers at lower frequencies is discussed. The sencitivity
of clusters of selsmometers connected to a single amplifier is sum-
marized briefly, and noise measurements on the Texas Instruments
RA-3 Parametric Amplifier are presented.

MC DERMOTT, J. G., E. G. BEABOUT, and R. R. GUIDROZ, Operations
Report, Aleutian Islands Expcriments, Ocean-Bottum Seismographic
Experiments, Special Reporf, Contract V1/7 734, ﬂmmcg-‘rmT
Texas Inst., Inc,, Dal'n:s, Texas, 1968.

VESIAC 18,064 VU An Ocean-Bottom Seismograph Aleutian Experiment was conducted

AD 670 215 during the summer of 1967. The objective of the experiment was to
obtain data for the determination of thickness and seismic velocities
of the erust and uppermantle structure by deployment of three linear,
arrays of instruments in the vicinity of Amchitka Island and by deton-
ation of a series of chemical explosions. Several tasks involved in
the completion of the experiment were equipment preparation, ship-
rigging, shakedown cruises, and field operations. In general, the OBS
units and auxiliary equipment performed reliably so that the experi-
ment was completed with a minimum number of problems within the
specified schedule.

MC DERMOTT, J. G., and J. C. CASTANO, Worldwide Collection and
Interpretation of Earthquake Data, Special Report N-. 3, Depth
Phases, Contract C- -65, Texas Instr., Inc., Dallas, Texas, 1966.

VESIAC 14,177 VU The object of this study is twofold: to appraise the likelihood of
identifying depth phases from paper seismograms, and to evaluate
the differences in the reliability of various depth-indicator phases.
The several seismic phases that may be used to determine depths of
events are discussed, and are classified into two groups for compar-
ison of reliability: (a) initially upward-traveling phases; (b) initially
downward-traveling phases. It is shown how these classifications
allow comparison of the effects of the crust and mantle on the re-
flected phases. Depth phases were identified from nine events. A
comparison of the depth calculations of the present study with USC &
GS calculations is presented.

MC DERMOTT, J. G., R. L. FISHER, and R. R. GUIDROZ, Worldwide
Collection and Interpretation of Earthquake Data, Semiannual Tech-
nical Report No. 1. Seismicity Studies - Planning and Initial Results,
ARPA Order No. 620, Texas Instr. Inc., Dallas, Texas, 1965.

VESIAC 10,508 VU This contract is a study of the errors that exist in determining
epicenters and focal depths of selsmic events and the means to eval-
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uate and reduce them, Programs and techniques wiil be developed
and appiled for improvement In determining epicenters, focal dep.hs,
magnitudes, and annual numbers of selsmic evenis. This report
#ives Introductory materia) to be used in discussions to be presenied
in future reports. Emphasis in this report is on Task I: Ilypoce ier
Determination. ilowever, sections on Task II: Magniiude Determina-
tion, and Task III: Selsmiclty Evaluation, are included. Included is a
section on data and a section on computer programs.

MC DERMOTT, J. G., R. L. FISHER, S. C. MERDLER, and R. R.

GUIDROZ, Worldwidc Collection and Interpretation of Earthquake
Data, Semiannual Tech. Rept. No. 2, Contract No. C-1094-65, Texas
fnstr., Inc., Dallas, Texas, 1965.

Determination of several parameters of seismic events such as
sizes, numbers of occurrence, and accurate locations Is a necessary
Ingredient in determining seismicity. This progress report s'udies
these parameters. Task I - llypocenter Determination, was empha-
sized during the reporting period. Work on travel-time corrections,
crustal studies, data reduction, depth phases, seismicity studies, and
the digitizing of several event recordings to deiermine whether
WWSSN recordings may be used as a world array to enhance signal
identification (depth phases in particular), are discussed. Task II
was concerned with magnitude evaluation, Task III was concerned
with seismicity evaluation. An appendix is concerned with computer
programs.

MC DERMOTT, J. G., R. L. FISHER, and P. POLLOCK, Worldwide Cullec-

MC

tion and Interpretation of Earthquake Data, Semiannual Tech. Rept.
No. Il - Seismicity Studies Progress Report, Contract C-104-65,
Texas Instr., Inc., Dallas, Texas, 1966.

This work was initiated to accomplish these objectives: (a) to
effect improvemerit in hypocenter determination accuracy, particu-
larly of depth; (1) to investigate magnitude calculations and variations
in earthquake magnitudes; (c) to evaluate worldwide seismicity in
1964. Section I is an Introduction and Summary, Section II describes
the data used and the status of the data receipt, data reduction, and
data handling. Section Il is concerned with the hypocenter determina-
tion program and associated ;*udies. Section IV discusses 1963 mag-
nitude data investigation results and their implications. Section V
discusses future plans and schedules for completion of the current
study.

DERMOTT, J. G., B. F. KIMLER, and E. G. BEABQUT, Aleutian
Islands Experiment (1968), Ocean-Bottom Seismographic Experi-
ments, Final Rept., Contract VT,/8%05, F33657-68C-0875, Texas
Inst., lac., Dallas, Texas, 1968,

The 1968 Aleutian Islands Experiment's objective was to obtain
and analyze data for the determination of thicknesses and seismic
velocities of crustal structures in the Amchitka Island vicinity, De-
ployment of chree linear arrays of Ocean-Bottom Seismographs and
detonation of a series of chemical explosions were proposed to accom-
plish the data acquisition portion of the program. Planning, instru-
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ment preparation, field operations, and analysis were defined for the
successful completion of the 1968 effort.

MC DERMOTT, J. G., R. J. LABHART, and V. O. MARSHALL, Kuriie

MC

Islands Experiment, Ocean-Boltom Seismographic Ex riments,
BrelimTnary Bull, Broject VI/ETOR, Contrant rSssTTCm0T08,

Texas Inst., Inc., Dallas, Texas, 1967,

An ocean-bottom seismograph field experiment was conducted in
the Kurile Islands region between 21 October 1966 and 16 December
1966. Preliminary data recorded during the experiment is presented.
Data includes USC & GS reported events, preliminary OBS epicenter
determinations and unassociated phases.

DERMOTT, J.G., A. F. LINVILLE, and T. W. HARLEY, Kurile Islands
Experiment, Final Rept., Ocean-Bottom Seismographic Experiments,

ontrac /8708, F33657-67C-0105, Texas Inst., Inc., Dalias, Texas,
1961.

An Ocean-Bottom Seismograph Kurile Islands Experiment, con-
ducted from 21 October to 16 December 1966 had as objectives the
determining of the operational worthiness of the OBS and the increasing
of knowledge of seismic velocities, epicenter determinations, micro-
seisms, and seismicity in the area of interest. Afl field objectives
were accomplished as planned or modified to satisfy field conditions.
Most events recorded by the OBS network were local or near-regional.
Weather movements correlated with noise-amplitude fluctuations.
Noise levels were of the same order of magnitude as found in previous
work. Analysis of first-arrival data indicated an average crustal
velocity of 5.4 km/sec and a mantle velocity of 8.1 km/sec in the
Kurile region.

MC DERMOTT, J. G., and R. SHERMAN, Worldwide Collection and Inter-

MC

pretation of Earthquake Data, Special Report No, 4E Results of World-
wide Array Feasibility Investigation, Contract C-104-65, Texas
Instr,, Inc., Dallas, Texas, 1966.

The authors attempted to enhance the identification of depth
phases by combining single-trace recordings of short-period vertical
seismograms of the World Wide Standard Stations in ensemble dis-
plays and applying some multichannel computer processing techniques
to the ensembles. As a result, it was anticipated that subtle trends
or changes in the character of the recordings would become more
apparent. For example, phases could be more easily identified in
the ensemble than on a single seismogram. Other parts of the study
included: (a) digitizing of single-trace analog records of two events,
and (b) bandpass frequency filtering, deconvolution and ensemble
averaging. Applications of these and other processes were consid-
ered.

EVILLY, T. V., Crustal and Upper Mantle Structure of the Central

United States from Surface Wave and Body Wave Studies (THESI 5
Contract AF 19(604)-7399, . Louls Unlv., St Louis, Mo., 1964,
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VESIAC 12,164 VU This paper treats the numerical inversion of observed surface
wave phase velocities in the Central United States by a technique
based on Anderson's idea. In addition to the dispersion data, all
available body wave data was incorporated as constraints on the
model during the inversion procedure. The resulting understanding
of the velocity-depth function for the crustal-upper mantle structure
in the Central United States will improve epicenter and focal depth
determinations in the area.

MC EVILLY, T. V., Detailed Study of the November 1964 Earthquake
Sequence Near Corralltos, Callforn a, Rept. No, -1-X, Con-

ract D. - - » 8SD-78, Univ, of Mich., Inst, of Sci. &
Tech,, Ann Arbor, Mich., 1967,
VESIAC 15,915-K VU The aftershock sequence following a magnitude 5.0 earthquake

on the San Andreas fault zone in central California was monitored
with mobile stations situated 5 to 14 km from the main shock for a
period commencing 3 hr after it and lasting 26 days. Three Univer-
sity of California permanent telemetered stations are located within
40 km of the epicenter. Detection is considered complete for magni-
tude 1.0 shocks for the full 26 days, and for magnitude 0.1 events for
the first 6 days. Of about 100 aftershocks observed, 36 were re-
corded widely eno:gh to be accurately located. These proved to be
surprisingly localized in position and very consistent in first-motion
radiation patterns. The source appears to be a zone approximately
3 km in diameter, which repeatedly fails in the characteristic right
lateral strike-slip motion of the San Andreas fault zone.

MC EVILLY, T. V., Phase Velocity Determinations in the Central United
States, Semiannual Tech. Rept. No. 6, Contract No. AF 19(604)-7399,
St. Louis Univ,, St. Louis, Mo., 1963.

VESIAC 6855 D VU Rayleigh and Love wave phase velocities in the 5 to 70 second
period range have been measured using data from tle St, Louis Uni-
versity long-period seismograph network. Some results have been
obtained in the problem of inversion to structural parameters, Fig-
ure 3 shows the result of the inversion, It seems difficult to fit both
the Love and the Rayleigh wave observations to the same model, The
discrepancies noted are due possibly to insufficient detail for the
upper mantle-lower crust portion of the model, to anisotropy in the
upper mantle, and to errors in the Love wave observations, Work on
the inversion method is continuing and the likely sources of trouble
are being examined,

MC IVOR, 1. K., Collection and Analysis of Seismic Wave Propagation
Data-Supplement 3: Scattering of Elastic Plane Waves by an Elliptical
Inclusion or Cavity, Rept, No, 7176-64-F , Contract AF 49(638)-1170,
Univ. of Mich., Inst. of Sci, and Tech., Arn Arbor, Mich., 1966,

VESIAC 14,989 VU The present study is an investigation of the scattering of a plane

AD 489 526 compressional wave incident from an arbitrary direction on an ellip-
tical obstacle (either cavity or rigid inclusion). By varying the ellip-
ticity, shapes ranging from the finite-length slit to the cylinder may
be considered, Analytical solutions are obtained for the scattered
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displacements in the form of product series expansions valid through-
out the entire media. Reasons are given why the boundary conditions
are not separable and, consequently, the coefflcients of tiie series
solution are determined from a coupled, infinite system of algebraic
equations. Also, simplified asymptotic solutions are given for far-
field displacements.

MC IVOR, 1. K.,Scatterlng of Plane Elastic Waves by Surface Imperfections,
Sci, Rept., Contract AF 49(63 -1759, Univ, of Mich., I. S, T., Ann Arbor,
Mich,, 1969

VESIAC 19,283 vU A perturbation method for treating the scattering of plane waves
by small surface imperfections on an elastic half space is presented,
The solution to the first order approximation is given as convolution
integrals of the surface imperfection with kernel functions defined by
Fourier inversion integrals. The evaluation of these integrals is dis-
cussed and their asymptotic representations determined. In particular
the error in the apparent angle of emergence due to the scattered waves
is obtained. A strong dependence of the magnitude of the error on the
angle of incidence is demonstrated,

MC KENZIE, D. P., Forced and Free Convection Within the Earth's

Mantle, Contract AF - , California Inst, Tech., Pasadena,
Calif,, 1967,
VESIAC 16,358 vU An analysis of zonal circulation in a rotating homogeneous com-

pressible sphere shows it to be more important than was previously
believed. The basic equations of the problem are nonlinear, but may
bu linearized if the viscosity is sufficiently high, The conditions
which must be satisfied before this approximation is valid are exam-
ined in detail because of their importance in the problem of convec-
tion in the mantle. This discussion shows many of the terms in the
full equations may be neglected, and the simplified, but highly non-
linear, equations governing convection in the upper mantle are obh-
tained,

MC KENZIE, D. P., The Viscosity of the Earth, Part 2 of Study of Earth
Noise on Land and Sea Bottom, Contract AF 49{638)-13 , Univ, of
Calif., San Diego, Calif., 1966,

VESIAC 13,965-A VU The viscosity of the mantle is important to theories of convection
and continental drift, and also to the understanding of the earth's ex-
ternal gravity field. Until recently, however, the processes causing
creep in solids under the low stresses present within the eart!. vere
obscure, and there were no estimates of the viscosity of the lower
mantle. The purpose of this paper is to justify the use of a stress
independent viscosity and hence the application of the Navier-Stokes
equation to creep within the mantle, to investigate how this viscosity
may vary with depth within the earth, and to estimate the viscosity of
the lower mantle from the non-hydrostatic equatorial bulge.
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MC MILLAN, R. E., Melton Long-Period Bore-Hole Trlaxla' :»'clsmomete:,
Contract No. VT/072, AF 335'35 7)-9887, Geotechnical Corp., Garland,

Texas, 1964,
The Melton long-pertod bore-iole triaxial seismom

eter iias been

constructed so that it may be operated on the bottom of wells or bore
holes up to 45 m deep. The instrument is 0,3 m In diameter, 0.6 m

high, and weighs 115 kg. Tiree mass-spring suspension

8 within the

instrument have three orthogonal axes of sensitivity to eartih motion,

The natural frequencies are adjustable from ,05 to 0.1 ¢

ps. Electro-

magnetic damping is produced by the moving-coil transducers. Each

transducer has a 1000-chm coil and a generator constan
sec. Capability for remote calibration and for remote ¢
mass lock, mass position, and natural frequency is prov

t of 135 v/m/
ontrol of tie
ided.

MCMURRY, R, F., Methods of Di itizing Earth Motion, Vesiac Rept. No.
4410-77-X, TR No. 63-113, Contract SD-78, Unlv. of Mich., Inst.

of Tech., Ann Arbor, Mich., 1964
When observed with seismographs available today, t

he particle

motion resulting from events at large epicentral distanceg can be
described by continuous mathematical functions, Even though modern
narrowband seismugraphs are capable of resolving earth motion on
the order of 10-10 meter, no natural quantized motion appears to be
involved. While the term 'digital seismograph'’ has been used,

examination of any instrument so named has shown a me

chanical

device and some type of converter to change the mechanical motion
of the instrument into a digital output. Desirable as they may be,

truly digital seismographs have not yet been devised,

MC NEELY, G. D., TFO and UBO Long-Period Array Data Analysis,

Seismic Array Processing Techn ques, Tech. Rept, No.

8, Con-

tract VT ILE -10C- » Texas Instr., Inc., Dallas,

Texas, 1970,

Results of the analysis of two long-period noise samples from
Tonto Forest Seismological Observatory (TFO) and three from Uinta

Basin Seismological Observatory (UBO) are presented,

Analysis

methods include single channel power density spcctra, determination
of multichannel coherences, and computation of two-dimensional
frequency-wavenumber spectra, Results are compared to results
obtained earlier from the Montana Large Aperture Seismic Array;
the noise fields at the three sites are found to be generally simijlar,.
Comparison of array processing methods for the UBO and TFO data

indicate that little more than 2 db noise suppression imp

rovement

above the 6-7 db obtainable by beamsteer processing can be expected
from multichannel filter processing. There is some evidence of

acoustically coupled low-frequency propagating noise in
data,

MEDVEDEYV, 8. V., 'Experimental Investigations of the Vibr
Structures Under Seismic Influences,'' Trudy Inst. Fizik
SSSR, No. 1, pp. 65-129, 1958, (Translated from Russian
DA-49-083 OSA-3137.

the TFO

ations of Rigid
i Zemli, A. N.
, Contract



VESIAC 16,133 VU

VESIAC 15,717 VU

VESIAC 7356 VU

VESIAC 13,398 VU

VESIAC 12,052 VU

WILLOW RUN LABORATORIES

This report deals with the methods of obtaining data characterizing
the vibrations of massive structures located on elastic bases for the
purpose of determining the periods, forms and damping of natural vibra-
tions. Also discussed is the improvement in metiiods of measuring
vibration of structures in nature,

MEDVEDEYV, S. V., "’The 1957 Seismic Zoning Map of the Territory of the

USSR."” Trudy Inst. Fiziki Zemli, Akad. Nauk, SSSR, No. 1, pp. 3-217,
1958, (Transinta Trom Russian), Contract DA 40-083 OSA-3137.

A new seismic zoning map of the territory of the USSR is described.
It was compiled in connection with the formuiation of new standards
and regulations for construction in seismic regions.

MEDVEDEYV, S. V., ’'Qualitative Da‘a on Ground Displacements During

Strong Earthquakes,’’ Akad. Nauk SSSR Sovet po Se smologii Byull,
No. 14, pp. 14-27, 1963, {Translated from Russian , Contract SD-78.

The earthquake intensity scale of the Inst. of Geopilys. of the 1JSSR
Acad. of Sci. consists of twelve points. The points of that scale most
important for earthquake-proof construction (from six to nine) have
been approved as a state standard —GOST 6249-52. Further material
on the seismic scale of the Institute is nresented.

Other information about seismic vibrations. corresponding to
various intensities on the scale, is necessary for the design of
buildings and other structures in seismic regions. Quantitative data
are given on the accelerations, velocities and displacements of vibra-
tions of the ground, the strains and stresses in the ground, energy
of ground vibrations. Also, the spectra of the displacements. velocities,
and accelerations of vibrations of systems with one degree of freedom
are shown.

MEDVEDEYV, S. V., ""Relationships Between the Focal Depth of an Earth-

quake and Isoseismic Lines,”’ Trudv Inst., Fiziki Zemli, A. N. SSSR,
No. 5, pp. 94-99, 1959, (Translated ;rom Russian), Contract SD-T8.

A method of determining the focal depth of an earthquake by the
distances from the epicenter to the corresponding isoseismic lines
is reported in the article.

MEDVEDEYV, S. V., ""'All Union Conference on Earthquake-Proof Construc-

tion," Akad. Nauk. SSSR, Izv,, Vol, 12, No. 6, pp. 569-571, 1948,
(Translated from Russian), Contract SD-178,

The All-Union Conference on Earthquake Construction, organized
by the Central Earthquake-Proof Construction Bureau of the Acad. of
Sci. of the USSR and by the All-Union Sci. Engineering and Tech, Soc.
of Architects, was held in Erevar nn September 10-15, 1948. This
report describes the make-up of .ne Conference, and the deveiopments
in the area of the instrumental study of the characteristics of ground
displacements. It also discusses the results of constructing epicenter
charts on the basis of instrumental findings, presents information on
the determination of the depths of the epicenters, and contains new
results con..rning certain laws of the propagation of seismic waves.
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MEFECHAM, W, C., 8hort-Period Propagation of Infrasonic Waves from

Nuclear Explosions, Memorandum No. RM-5T03, Coniract 8D-19,
Rand Corp., Banla Monica, Calif., 1966.

A possible explanation is given for the great time duration of
intermediate-perlod (about one minute) and ehort-period (less than
one minute) acoustic-gravity waves received from nuclear explosions,
It is suggested that the signal delay for intermediate periods may be
due to refraction from iarge-scale weather fronts, and that the signal
delay for short periods may be caused by commoniy occurring wind
ducts.

MEECIHAM, W, C. and J. M. DE NOYER, Elastic and Acoustic ‘Vaves

Radiated from Cylindrical Media aboul a Point Source, Contract Nos.
AF 9838)- 1170, AF 19(604)-6642, "niv, of Mich,, Tn= of Sci. &

Tech., Willow Run Labs,, Ann Arbor, Mich., 1963,

The theory for three related but different problems is considered.
These problems involve finding the radiation pattern from simple har-
monic sources In various types of me.'ia geometries which can be
represented by cvlindrical surfaces. ‘ihe tirst problem is a considera-
tlon of a point soLrce on the axis of an elastic circular cylinder which
I8 coinpletely suricunded by an infinite elastic medium of different
properties. The :econd and third problems are acoustic or two-
fluid problems. 7The last problem involves a truncated fluid cylinder
with the axis noimal to the free surface. No numerical values have
been obtained for the formal solutions presented here.

MEEK, R. A., AFTAC Deep Well Program, Rept. No. 4410-83-X, Contract
SD-78 (ARPAY, Inst. o’ %l & 'l"ecE.. Univ. of Mich., Ann Arbor,

Mich., 1964.

A summary is made of AFTAC's deep weli seismic research
program. Beginning in early 1961, inertiai deep well seismometers
were designed and tested. Field measurements are currently twing
recorded in a number of representative abandoned oii exploration
wells, This field work is supported by theoretical model studies
using Rayleigh noise computations, signal anaiysis and other dato
processing techniques for each deep well site under study.

MEISSNER, R., '‘Errors and Corrections in Seismic Measuremeats in

Areas with Rough Topography,'® Ztschr. . Geophys., Vol. 23, pp. 287-
305, 1957. (Translated from German), Contract 3D-78.

The errors involved in the orthodox piotting methods usuaily em-
ployed for seismic refiection surveys in areas with reugh topography
are analyzed by means of some derived equations. The main errors
are (a) near-suiface variations of the veiocity in the weathered layer
and below; (b} influence of the rough topography itself in some usuai
but incorrect piotting inethods. Different procedures for the elimina-
tion of these and other errors are discussed and iilustrated be means
of two figures. In general, the most reli.bie resuits are found to be
obtained in general by the construction of a horizontai reference pro-
file. corrected, if possibie, by a time and space compensation on the
basis of an upper Lorizon recognized as plane.



WILLOW RUN LABORATORIES

VESIAC 17,036 VU

VESIAC 14.379 VU

VESIAC 8755 VU
AD 607 491

VESIAC 7742 VU
AD 438 709

MELAMUD, A. Y., and N. S, SHIPILIN, "lNigh-Frequency Selsmlic Appara-

tus,”" T Inst, Flziki Zemil, Akad. Nauk, SSSR, No. 6, pp. 336-354,
1959, (Transla rom Russian), Contrac -083 O8A-3137,

The requirements to be met by selsmic apparatus inlended for
work on high-frequency selsmics are stated. Two types of hf selsmic
Statlons are described which have been used in work by the method
of hf selsmlcs in the Institute of Physics of the Earth of the USSR
Academy of Sclences. Field data on a comparlson of the work of hf
stations with medium -frevjuency statlons are presented,

MENIS, 8., and C. MORELLI, "'Contributlor to the Study of the So-Calied

Princlpal Phase of a Seismogram.'’ Annali dl Geofisica, Vol. 2, No. 4,
pp- 545-575, October 1949, (Transtated Trom Ttallan), Contract DA
49-083 OSA-31317.

Love waves, but not the waves predicted by the Rayieigh theory,
were found In the "'principal phuse’’ of & seismogram, the physicai
nature of which is studled. To determine whether these waves at
least represent component waves, the principal phase of two distant
ecarthquakes (Japan, November 18, 1941: Peru, August 24, 1942) were
decomposed by the period analysis of Prof. Vercelli. lowever, the
component waves were stili found to be either Love waves or surface
waves normal to the principal plane with a vertical component, Somig-
Hana's theory assumes that these waves may exist, To account for
their ellipticai oscillations and rotation of thelr axes, the hypothesis
of a phase difference in the wave components and phase shift variations
was advanced. Finaily, the physical reaiity of the results was dis-
cussed,

MERDLER, 8. C., Speclai Technical Report on an Estimation Procedure

for Focal-Depth Determination of Selsmic Disturbances, Contract AF
T976287-238, &‘cnn. Stale Univ., Philadelphia, Pa., 1064.

A new data processing technique, described in this report, Is
sugpested to estimate the delay time between initlaily uptravelling
energy which is reflected once at the earth’s surface and Initiaily
dov.atravelling energy on earthquake seismogramis. The technique was
applied to banddimited synthetle signals that contained several primary-
secondary pairs in the presence of random noise, Of 27 synthetic
signals which were anaiyzed, the procedure successfully seiected ti:e
correct delay time in 22 cases. Four actual earthquake seismograms
were then analyzed, and results are given. Conciusion: the technique
provides a reasonable estimate of the delay time between primary and
surface reflected energy,

MICHIGAN, UNIVERSITY OF (STAFF), Lakewood Conference Pro-

ceedings: iligh Frequency Scismic Energy, VESTAC Special
Rept. ﬁn. 'NT%TST-—'. Contr, No, SD-T8, Univ. of Mich,, Inst,
of Scl. & Tech., Ann Arbor, Mich., 1964,
This report consists of four papers given in connection with the
conference on high-frequency seismic energy heid at Lakewood,

Colorado, on October i5 and i6, 1962, and a series of summary and
evaluative comments on this meeting offered by several of the atten-
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dees, Bach of the papers trests samewhal diflstent anpects of he
problem. The effects of dilferent types of sources on high Ttespeency
signals, ihe altenuation of shott-period I waves in the mant] . and
ihe ampliiudes of P waves over an 1100.3an profile are examined;
and the last paper, iy Dr, T, P. Gaskell, 18 an extensive summary
of work on high-frequency encrey | rom earthuables,

MICIHIGAN, UNIVERSITY OF (STAKY), Proceedings of ltn VESIAC
Conterence on Selsmic Kvent Miguilode Telermination, VESTAC

Rept, Ko, 101X, Tonir. Mo, §D-T6, Univ. of Michigan, Inm,
of Set, & Tech,, Ann Artor, Mich., 1964,

VESIAC 2128 v Thie report is & collection of papers presented al a VESIAC

AD 44) 592 Special Kudy Conference held at the Universily of Caltforn'a, Aprii
11 and 12, 1963, The conference was called 1o review the seirmic
magnitude problem for the VELA UNIFORM 1rogram. The availa-
iy of selsmic energy from high yield chemical amd nuclear ex-
plostons has provided seinmologime with considerable data for rudying
this problem, Al present, magnitudes determined by Nichter's
method, which makes use of surface waven, are inconsistent with
magnitudes determined {rom hody waves,

MICIIGAN.UNIVERSITY OF (STAFPF), Processtings of the VESIAC Con-
lerence o4 Variations of the thﬂh'i“(‘ﬁn’nt‘a‘t%ﬁ‘iﬁr Manile VESIAC
Tept, No, JTT0-715°X, Conir, No. 30-8, Univ. of Michlgan, Tnat. ol
Sci. & Tech., Ann Arbor, Mich,, 1964,

VESIAC 8217 vu This report is a coliection of mapers presented al a VESIAC
Special Study Conference held at Escanaba, Mtehigan, September
16-18, 1963. The conference was called to review current thought
on problems in measuring parameters of the eartl’s crust and upper
manile, Thickness measurements In specific areas, the correfation
belween the earih's gravily and veloclly distribution. and surface-
wave propagalion . re discussed,

MICIIGAN UNIVERSITY OF (STAFF), VELA UNIFORM - Program Reports

Published, Jan. - Dec, 1961, Contraci No. SD-T8, Univ. of Mich., Tost,
of &i. & i‘ocﬁ.. Willow Ttu)) Labs., VESIAC Library, Ann Arbor, Mich,,
1964,

VESIAC 7249 VU This bibllography containg the following material: 1) VELA UNI-
FORM Program Reports published danuary to December 1961: 2) VELA
UNIFORM Program Reporis inblished January 1962 (5 February 19€3,
3) VELA UNIFORM Program Reporis published in Journals to date
(February 28, 1963). The reports are listed in the bibliography according
to Project and contracl number, and in churts provided in the biblio-
graphy, the aclivily names are given along side the contract numbe rs,

MICHIGAN, UNIVERSITY OF (STAFF), Washl_ngmn Conference {'ro-
ceedings: A Review of Broadband Selsmographs 1o include Digital
Scismographs, VESIAC TWepi. No, JT0-77-X, Contr. No. SD-78,
Univ, o’ Mlchlmn, inst, of Sci. & Tech., Ann Arbor, Mich,, 1964,

VESIAC 8865 VU This report publishes a collection of papers presented at o
AD 452 161 VESIAC Special Study Conference, held 18-19 November 1963, on re-
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VESIAC 7076 Vi

VESIAC 8348 VU
AD 443 555
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cent developments in wideband selsinic recording. Emphasis is
placed on advances in digital recording and problems related to digi-
tal recording systems. A related report is included on a pressure-
sensitive transducer, known as the '‘Solion Transducer.'' applicable
to hydroacoustic sensing.

MICKEY, W. V., Equivalent Earthquake Magnitudes for Selected Nuclear
Detonations at the Nevada Test Site, Contract No, v1/4062, U. S,

Coast and Ceodetic Survey, Wash,, D. C,, 1963,

Seismic magnitude data were obtained from 23 shot reports pre-
pared for the AFTAC covering nuclear detonations at the Nevada Test
Site. The data consisted of 419 individual equivalent earthquake mag-
nitude determinations from 81 stations. Given is the method by which
magnitudes were calculated for each station from the Pn or P waves.
The averages of all the station magnitudes for a given event were used
for the event magnitudes as reported by AFTAC, The standard devia-
tion for an ave rage magnitude f{or an event increased generally with
the number of observations. A trend for plus values was indicated
(magnitudes larger than average) for stations less than 1600 km,

MICKEY, W. V., Microearthquake Monitoring at the Shoal Site, Contract

No. VT/4052, U, S. Coast and Geodetic Survey, Wash,, D. C., 1964,

A microearthquake monitoring period from August 20 to Novem-
ber 1, 1963, located 187 shocks of which 77 per cenl were in an area
of about 550 sq. . Calculated seismic energies varied from 1,2
x 109 to 1.6 x 101 ergs, Average depth of focus was 9 km with an
ordered trend in the most seismic active area possibly related to
the Fairview Peak Fuault. Microearthquake sequences followed the
major earthquake patterns in the area with concentrated activity in
separated areas, but related In time. Data on stra.n release charac-
turistics in relation to earthquake magnitude, during the period 1954
to 1962, are given. Microearthquake strain release studies are also
included. Depth was the least reliable parameter defining hypocenter
location.

MICKEY, W. V., Seismic Effects of 1000 lb. Hi-E Detonations in Salt and

Sedimentary Deposits - Operation PRE-DRiBBLE, Contr. No. VT/
3034, U. S. Coast ard Geodetic Survey, Wash., D, C., 1963.

The Coast and Geodetic Survey and the Geological Survey par-
ticipated in a high-explosive detonation program in the DRIBBLE
area during April, May and June, 1963, Charge sizes ranges from
500 to 4000 1b; shots were fired near the towns of Rayleigh, Collins,
NcNeil and Ansley, Mississippl. Several shots were detonated on
or near the Tatum Salt Dome. This brief report is concerned with
the 1000 1b, shots in the sedimeniary deposits and shots in the salt,
The COWBOY 1000 1b. shots in salt are included for reference,

MICKEY, W. V., and T, R. SHUGART, Seismic Data Summary Nuclear

Detonation Program 1961 through T963. Contr, No. VT/053, U. S.
Coast and Geodetic Survey, Wash,, D. C., 1964,
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VESIAC 7814 vU The Coast and Geodetic Survey has participated in the NOUGAT,
STORAX and NIBLICK nuclear detonation series starting with the
first event ANTLER. This report summarizes the participation of
the Seismology Division in the detonation series from September
15, 1961, event ANTLER to September 13, 1963, event BILBY.

MICKEY, W. V. and J. C. STEPP, Seismic Effects from Controlled Under-
water Detonations, Operation HYDRA TIA, Contract No, VT/2034, U. S.
Coast and Geodetic Survey, Wash., D. C., 1962 (OFFICIAL USE ONLY).

VESIAC 6010 VU O
AD 423 756

MIKUMO, T. and K. AKI, A Combined Use of Strain and Pendulum Seismo-
graphs for a Measurement of Local Phase Velocity, Contract No, AF-
AFOSR 25-63, Calif, Inst. of Tech,, Pasadena, Calif., 1963,

VESIAC 7110 VU An attempt was made to determine the local phase velocity of
seismic waves by a combined use of records written by the strain and
pendulum seismographs set up a single station, A strain seismograph
record may be reducible to the space derivative of the ground dis-
placement with respect to the direction of a strain rod, while the
time derivative of the same displacement ma,; be obtained from a

! pendulum record. The ratio of the two derivatives should then be
the apparent local phase velocity of the waves along the direction of
the instruments, An amplitude and phase compensation technique was
applied to the two kinds of seismogranis over an appropriate fre-
quency range to get the phase velocities of waves for five quakes re-
corded at Pasadena,

MILLER, H. J., Calibration of Long-Period Seismographs at Thirteen
Stations Throughout the World. Contr. No. AF 13{604)-7376, Lamont
Geol. Observ., Palisades, N. Y., 1963,

VESIAC 7722 VU During mid-1962 accurate calibrations were made of 42 special

AD 435 981 seismograms located at 13 stations throughout the world. Given are
the locations of the stations. Two methods were used, one based on
a steady-state input signal, the other on a transient pulse-like input
signal. The signals were applied through a Willmore-type bridge.
Analysis of the steady-state output was conventional, Described is
how analysis of the pulse was made. Both methods provide displace-
ment sensitivity and phase response curves. The instruments were
calibrated according to existing conditions, They were then adjusted
for standardization and recalibrated. Discussed is the installation
of the bridge and pulse generating circuit. Calibration results are
given in graphical form.

MILLER, M. K., A. F. LINVILLE, and H. K. HARRIS, Continuation of
Basic Research in Crustal Studies, Annual Report, Rept. No. AFOSR
67-0519, Contract AF 49({638)-1588, Texas Inst., Inc., Dallas, Texas,
1967.

VESIAC 15,722 VU Crustal models have been constructed for TFO and LASA,
AD 648 149 A long period event recorded at TFO with epicenter in Southern
California was time partitioned and Rayleigh wave dispersion in the
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frequency range of 0.025 to 0.175 was derived. By use of these data,
the adequacy of the TFO model crust has been substantiated at low
frequencies by a direct comparison of theoretical and experimental
dispersion curves.

An analog model having a crustal layer with an abrupt thickness
change (3cm to 5¢cm) was used for scattering studies. The dominant
leaking mode of propagation in the thin end of the model is PL 92
Theory predicts that this energy is primarily scattered into th% leak-
ing mode PL,, in the 5-cm end. There is also some evidence of wave
propagation \'igich is not readily explained in terms of modes.

MILLER, M. K., H. K. HARRIS, and F. A. LINVILLE, Continuation of
Basic Research in Crustal Studies, Final Rept., Contract AF 49(638)-
» Texas Inst., Inc,, Dallas, Texas, 1967,

VESIAC 16,661 VU This report is divided into two main areas: (1) theoretical dis-
persion calculations and experimental measurements of the funda-
mental Rayleigh wave at LASA in Montana, and (2) a study of tele-
seismic signals using analog model data.

MILLER, M. K., A. F, LINVILLE, and H, K. HARRIS, Experimental Scat-
tering Studies, Sci. Rept,, Contract AF 49(638)-1588, Texas Inst., Inc.,
Dallas, Texas, 1969

VESIAC 19,937 VU A laboratory model having small surface irregularities was used
to perform scattering experiments, The experimental model consisted
of a 30-mm brass layer over a steel half-space. Bonded to the brass
layer were small brass objects acting as scatterers, Backscattered
Rayleigh-wave energy was the predominant scattered energy observed,
Filtering techniques were used to derive the scattering function which
transforms the incident energy into scattered energy,

MINAMIGUMO, 8., Y. MORI, and M. HAYAKAWA, Experimental Studies on

Miscellaneous Shocks and Reflected Waves Caused by the Detonation
of Explosions, Contracl No, SD-78, Univ, of Michigan, Inst, of Sci, &
ech., Willow Run Labs., Ann Arbor, Mich,, 1964,

VESIAC 7218 VU Described arc the relationships obtalned in experiments between
amplitude variations of the earth's vibrations and the distance from
the shot point and the time elapse from the shot time, Section 1 de-
scribes the problem and the field program; Section II describes the
preliminary experiments and investigations made prior to the main
phase of the experiment; Section III describes an experimental study
on the amplitude; Section IV describes the second experimental study
of amplitudes; Section V isa conclusion, Regarding future studies,
instruments that are available make it impossible to perform har-
monic analysis, Also, there ir need to construct a wave-producing
apparatus and an harmonic analszer,

MINEAR, J. W., Research Directed Toward the Study of Seismiclty in the
Southeastern Unite tates, Annual Tech. ept. No, 2, J-
» Research Triangle Institute, Durham, North Carolina, 1966.
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This annual report covers research activittes in the study of
seismicity in the Southeastern United States. Principle research ac-
tivitles durtng the period of December 15, 1964 to December 15, 1965
were concerned with: (1) local epicenter location, (2) long-range re-
fraction, (3) computation of crustal models from gravity data and
surface wave dispersion, and (4) computation of P residuals. Several
epicenters were located in the Southern Appalachians using data
from VELA standard and mobile statlons. Magnitude, focal deptir,
and energy release for several earthquakes previonsly reported have
been calculated.

Several computer programs were deveioped during the course of
study. These include epicenter location, P-resldual computation,
mass anomaly computation from gravity aromalies, autoregression
of ttme-series data, and the computation of phase velocities by hand-
pass filtering.

MINEAR, J. W., Research Directed Toward the Study of Seismicity in the

Soutieastern Unlted States, Final Report, 2 January 1964 Through
15 December 1966, Rept. No. AFCRL.-67-0069, Contract AF 19(628)-
3892, Researciv Triangle Inst., Research Triangle Park, N. C., 1967.

Travel times determined from local earthquake and refraetion
data are used to determine the crustal struciure and upper mantle
vetocity for ihe Southern Appalachain region. A slight velocity reversal
in the upper crusi at a depth of about 15 km, a general increase of
crustal velocities and densities with depth below this zone, and an
upper mantle low-velocity zone at a deptihr of 70 km are indicated be-
neath the Southern Appalachlans.

MINEAR, ). W,, Seismicity of the Southeastern United Staies, Semiannual

Teeir. Rept. No. 2, Contract ARPA Order No. 292, Research Triangic
Inst., Research Mriangle Park, N, C., 1965

This report deals with the current projeets at the Univ, of North
Carolina concerning seismle studies of the southeastern U, S, The
electronle rack and recorder for the short-period seismograph has
been in operation at the Unlversity since August, 1964, However,
tie University is seeking to establtsi o strong capability tn geophysics
and is therefore considering the constructlon of a vault tn a remote
rural area. Field refraction equipment, discussed here, was pur-
chased by the Research Triangle Institute. The equipment consists
of an Electro-Tech eigit-channel refraction systemmounted in a
Seott vehicle; photographs of these are included. Discussion of tie
short-period displacement setsmograpi involves accounts of: detec-
tton and amplification, boom centering, and otiwr matters,

MITCIAM, W. 8., Preliminary Evaluation of Vy ~ M Vector-Correiation

Process (Appendix 4 To TR 65-112), TiRE5-57, Contract AF 33{657)-
T3668,VT/5051, Teiedyne Indust., Inc., Geoteeh, Div,, Gariand,
Texas, 1965,

A V) x M vector-correlatton process for a tiree-component set
of orthogonal seismographs was examined. Prelimtnary (heoretical
considerations applicable to data interpretatton under iimiting assump-
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VESIAC 7741 VU

VESIAC 17,314 VU

VESIAC 16,918 VU

VESIAC 8404 VU
AD 444 202

tions were developed. One simple analog computer implementation
of the process was developed and a limited amount of data was pro-
cessed. Alternative approaches, for equipment and technique, were
considered. The processor provided a trained analyst with informa-
tion in a form suitable for discrimination between natural and man-
made events on the basis of preliminary source location and depth
from a 3-component set of seismographs.

*1IZOUE, M., ""Deformation of the Earth’s Crust In the Tem})oku-Urakawa
J

Zone,'" J. of the Soc. of Geological Survey, Tokyo Univ./Japan, No. 1,
pp. 29-37, Transla rom Japanese), Contract Sﬁ-'}%

In this paper, it is shown that the pattern of the strong negative
anomalies of the Tempoku-Urakawa zone can be explalned by Vening
Melnesz’s theory of viscoelastic deformation of the crust by com-
pressive stress. The time required for the deformation of the crust
and the density of the sedimentary layer were also calculated and
these results are in good harmony with the geohistorical evidence 1n
this region,

MOHAMMADIOUS, B., ''Structure of the Earth’s Mantle and Core According

to the Energy Spectra of Longitudinal Waves,’' Annales de Geophysique,
Vol. 23, No. 1, pp. 61-107, 1967, (Translated from French), Contract
DA 49-083 OSA-3137.

The object of the present study was to substitute a precise defi-
nition of the signal by its energv spectrum for the conventional mea-
surements ol periods and amplitudes so as to obtain data on the phenom-
enon at the source as well as the elastic properties of the transversed
media,

MOLOTOVA, L. V., ""Recording Deep Reflections in Seismic Surveying,"'

Trans, Inst. Phys. Earth, Akad, Nauk, USSR, (Trudy Inst. Fiziki Zemli,
A.N., S8SR), No. 6, pp. 237-252, 1959, (Translated from Russian),
Contract DA-49-083 OSA-3137.

The article describes experimental da.a on the recording of ais-
tinct strong waves with arrival times of 11-17 sec obtained with low-
frequency apparatus. The recording site was 17-70 km from the shot
point. It is shown that the recorded waves are longitudinal singly -
reflected waves corresponding to the Mohorovicic discontinuity. By
an approximate analysis it was found that the reflecting boundary was
at a depth of about 33 km and the mean wave velocity In the earth’s
crust was about 6.0 km/sec.

MONTGOMERY, C. S., Coordinate Transformer, Contract No. VT/072,

AF 33(657)-9967, Geotechnical Corp., Garland, Texas, 1964.

The coordinate transformer is an electronic analog computational
device designed for operation in triaxial seismograph systems. It
is designed for incorporation between the phototube amplifier outputs
and the recording instrumerntation inputs of such system. Operational
controls permit electrical modification of output signals that simulate
geographical leveling and orientation of a triaxial seismometer.
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Output stgnals equivalent to a conventional three orthogonal com-
ponent setsmograph syst are also provided.

MONTGOMERY, C. S., and C. GARRETT, Digital Film Recorder and
Reader-Converter, Tech. Rept. No. 64-128, Project VT/072,
AF 33(657)-9967, Geotech. Corp., Garland, Texas, 1964.

VESIAC 9436 VU Thts recorder will be able to record 124 tracks of digital infor-
mation tn parallel form on 16-mm film. The tnstrument wtll be able
to record the outputs of 10 short-period digitizers simultaneously at’
a 50-Hz rate, Light-tight preloaded film magaztnes will facilttate
fteld handling, will contain enough film to permit the tnstrument to
operate unattended for a period of 28 h. Film processtng wtll be per-
formed at a central location under controlled conditions to obtain uni-
form characteristtcs. The reader converter will be mounted in a
separate console suitable for laboratory operatton. The reader will
photoelectrtcally convert the recorded information into an electrical
output. Conversion of these signals for computer processing is dis-
cussed.

MONTGOMERY, W. D., A Wave Front Reconstructton Process for a Dis-
play of the Muitiple Beams of Seismic and Other Arrays, Research
Paper P-249, Contract SD-50, Insi. for Def. Analy., Washington, D. C.,
1966.

VESTAC 14,693 VU The passive planar arrays used in receiving sonic waves through
AD 635 142 the earth or water, or those used in radio astronomy, use mechanical
or electronic scanning to observe a large solid angle such as 2 pi
steradians. In this paper, a method is developed for obtaining a real-
time visual display of such wave fields. The method is amalogous to
the use of a wide-angle lens for viewing large soltd angles in the
visible spectrum. 1t uses a recently developed technique of incoherent
holography as an analog, wtth the important difference that the sampling
aspect of an array enables one to obviate any film processtng stage.
An appendix treats a few problems for seismic arrays,

MOONEY, H. M,, Characteristics of Rayleigh Wave Dispersion on a Two-
Layered Soltd Half Space for Fundamental, First Shear, and Second
Shear Modes, Summ. Rept., 1 May 1962 Through 30 Aprtl 1964, 62-411,
AF-AFOSR 62-411, Univ. of Minnesota, Minneapolis, Minn., 1965,

VESIAC 10,441 VU This report presents a summary of work accomplished to date
under AFOSR Grant 62-411, Since ail funds provided by the grant
have been expended, 1 constitutes a final report also.

Work continues on the project. We anticipate that two papers
will be submitted for publication in the near future,

The investigation is being carrted out in cooperation with Dr.
B. A. Bolt, Universiiy of Caltforni..

MOONEY, M. H., B. A. BOLT, Dispersion Tables for Rayleigh Waves on a
Stngle Surface Layer, R«‘q)tfﬂi& 4410-102-X, Contract SD-78, AF-
KF&R-GE-HI, Tnstitute of Science and Technology, The Univ. of Mich.,
Ann Arbor, Michigan, 1965,
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VESIAC 12,860 VU
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VESIAC 18,503 VU
AD 836 661

VESIAC 9437 VU
AD 454 584

Tables are presented to show the dispersive characteristics for
Rayleigh waves on a single elastic layer overlying a uniform elastic
half-space. Two standard models are considered, each specified in
terms of four parameters: Poisson's ratio in the layer and in the
ha.[-space, and the shear velocity and density ratios. Each parameter
is varied through eight values, holding the other three parameters
constant, For each such structure, results are given for the funda-
mental Rayleigh mode and the first and second shear modes. The
tables consist of 32 cases, for each of three modes, for each of the
tw. standard models, or a total of 192 tables.

A special computation procedure for group velocities is used
which eliminates the errors associated with the usual finite-difference
approximation,

Auxiliary information includes a tabulation of long-period cutoff
values as a function of structure parameters.

To illustrate the results for specific geologic and laboratory
models, 36 additional tables are given. These include results for a
continental ice cap, a continental crust, a sedimentary basin, an
alluvial overburden, various two- and three-dimensional seismic
models, and a case selected from the literature.

MOORE, E. W., Evaluation of the Multiple Array Processor in Detecting

P-Wave Motion at the TFSO, Spec. Rep, No. 14, Project VI/070,
Contract AF - , United ElectroDynamics, Inc., Pasadena,
Calif., 1964.

This is an interim report covering all records presently avail-
able at the TFSO for periods when the Measured Isotropic Processor
(MIP) trace of the Multiple Array Processor (MAP) was operating
properly and for which USC & GS epicenter reports have been re-
ceived. It includes fifty-five days during January and February 1964.
All detected teleseismic P arrivals during this time were examined
on MIP, Sum B2 and Zl. The results are shown in Table 1.

MOORE, E. W,, and D. D, NELSON,

Long Range Seismic Measurements -
SCROLL, Rept. No. 220, Contract VT?ET&%, F33657-68C-0945, Tele-

dyne Indust., Inc., Alexandria, Va., 1968

An analysis of seismological data from an underground nuclear
explosions as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

MOORE, J. C., Special Purpose Seismograph System, Tech. Rept. No.
64-129, Project VT767§, AF 33(657 ;-§53’7, Geotech. Corp., Garland,

Texas, 1064,

Described is a portable short-period seismograph system which
has been developed, and is suitable for noise-survey work, observa-
tory site locations, and similar applications.
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MORENCOS, J., Contribution to the Theory of the Electromagnetic Seis-

mograph, Sci. Rept. No. 19, Contract AF 61{052)-657, Inst. Geografico
Y Catastrai, Madrid, Spain, 1967.

This work exposes an operational method for deducing the re-
sponse of an arbitrary seismograph with already known constants to
any earth motion. The treatment yields infinite power series, which
are originated by successive integrations of the time-function de-
fining the earth motion. Such series become well known expansions
in ali the cases of practical interest.

The approach avoids any consideration of discontinuity when con-
sidering excitements of sudden commencement, in spite of which it
provides both the steady-state and the transient responses, simul-
taneously. Neither the Laplace-transform method nor the Heaviside's
unit function are used.

MORENCOS, J., A Method for Computing Ground Motion Tables for any

Galitzin Type Seismographs, Contract AF 61(052)-657, Instituto Geo-
grafico y Catastral, Madrid, Spain, 1964,

This report is intended to provide the seismologist with a prac-
tical tool for his daily laboratory determinations. The tabies included
here have been planned for values adequate to the special type of seis-
mographs used in the Spanish Seismological Survey. Nevertheless,
the procedure used is vaiid for computing similar tables adapted to any
Galitzin seismograph, the dynamic magnification of which is givea by
a formula in this work.

MORENCOS, J., A Study of Seismicity on the Peninsuia Iberica Area -

Scientific Report No. 16: Callbration of an Electro-Magnetic Seismo-
graph in the Generai Case, Contract AF 61(052)-657, Inst, Geograf
Catastrai, Madrid, Spain, 1966

The responses of an electromagnetic seismograph to an un-
damped harmonic motion and a sudden pendulum displacement are
considered from the theoreticai point of view. No assumptions were
made concerning the instrument constants, in order that practicai
formulas for calibration in the general case might be deduced. The
damping constants are found by using a very fast portable recorder.
Finalily, a detailed exposition of the practical procedures and results
is given.

MORENCOS, J., On the Use of Impiicit Unknowns in the Least Square Method,

Sci. Rept. No 23, Contract AF 61(052)-657, Instituto Geografico Y
Catastral, Madrid, Spain, 1968,

On the basis of Schreiber's formulation, the report describes a com-
puter prrgram with capacity for soiving up to 9999 equations, 24 un-
knowns and 274 group-terms or implicit unknowns, which can have
the character of systematic errors from circumstances of observation.
Two appiication samples are included as illustration, for questions in
the fieid of Seismology and Geodesy, respectively.
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MORGAN, T. A. and L. A. PANEK, A Method for Determining Siress in
Rock, Contr, No. DA-2939, U. S. Bureau of Mines, Wash., D. C., 1963.

VESIAC 7617 VU This report describes a method for determining the stress in
rock based on a requirement for static equilibrium; namely, that the
total load on a sufficiently large area must remain constant even
after a drift or stope is mined in the area. The method is based on
mathematical relationships that are independent of the elastic prop-
erties of the rock and the stress distribution near ihe underground
opening. In addition to determining the preexisting stress (before
mining), the method can be used to determine ihe change in stress
due to mining.

MORRILL, B. J., Maximum Acceleraiions and Displacemenis at Hoover
Dam during Underwater Detonations of High Explosives in Lake Mead,
with Record Supplement, Coniract No. V1/2034, U. S. Coast and Geo-
detic Survey, Wash,, D. C., 1962,

VESIAC 6506 VU This is the record of tests made by ihe USC & GSin 1961-1962
to measure accelerations and displacements at ihe Hoover Dam during
three underground detonations of high explosives. The program was
pari of a Crustal Studies Projeci, with detonations several miles
above ihe dam in Lake Mead, for which 6000 Ib, charges were required.
Acceleraiions from the 1961 deionaiions were negligible ai Hoover
Dam, However, in June 1962, a more efficieni explosive was made
available for coniinued crusial study deionaiions. Included is a de-
scripiion of procedure, deionations, iype of explosives, and instru-
mentation. Results include: maximum accelerations and displace-
menis; comparisons of explosives and wave form study.

MOZZHENKO, A. N., "Low-Frequency Seismic Apparatus,’'" All-Union
Scieniific Res. Inst, of Geophys. Methods of Surveying, Address Unknown,
Undated, (Translated from Russian), Contraci DA 49-083 OSA-3137.

VESIAC 14,461 VU For the equipping of teams conducting seismic surveys in a low-
frequency modification, apparaius which permits conducting observa-
tions in the infrasonic part of the seismic spectrum (3-30 cps) is
necessary. Discussed are designs of amplifiers which are suiiable
for carrying out work by the correlaiion method of refracied waves
and by deep seismic sounding, Also discussed are: a)a small porta-
ble seismological station, the '"Zemlya'' (*’Earth’'); b) ihe production
of a low-frequency seismograph, the SPEN-1; c) the industrial pro-
duciion of NS-3 seismographs; d) ihe NCh (low-frequency) SS-30/60
Seismic Station. Also discussed is the influence of radio inierference
in low-frequency seismic surveying.

MUEHLBERGER, W. R., An Invesiigation of the Buried Crust of North
America, Semiannual Tech. Rept., Coniract No. AF 49(638)-1115,
Univ. of Texas, Ausiin, Texas, 1962,

VESIAC 6254 VU This report describes the progress made in the procurement of
AD 437 241 rock samples from various wells in the wesiern and southwesiern
Uniied States.
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MUEHLBERGER, W. R., An Investigation of the Buried Crust of North

America, Semiannual Tech, Rept,, Contract AF 49(638)-1115, Univ,
of Texas, Austin, Texas, 1963

Steady progress has been made on the areas discussed in the
last semiannual technical report. In addition, an intensive search
was made for materials, sample identifications, thin sections, etc.,
for the southeastern United States. This region is very sparsely
drilled, many of the wells are for water, with the final result that
no systematic collections of samples have been kept for much of the
area,

MUEHLBERGER, W. R., Investigation of the Buried Crust of the North

American Continent, Semiannual Tech. Rept., 1 October 1964 - 31
March 1965, Order Nc, 180-62, Contract AF 49(638)-1115, Univ. of
Texas, Austin, Texas, 1965,

This is the first reporting period for a one year extension on
the contract to study the Buried Basement of the North American
Continent, The Finai Report, distributed in September 1964, gives
the basic data and interpretations concerning this project. The ex-
tension was requested so that a few critical areas could be documented
in more detail. Significant results of the project are given. As a re-
sult of the project, more is now known on a regional basis about the
Precambrian evolution of the mid-continent region that for the wes-
tern United States, where at least some portious of it are exposed.

MUEHLBERGER, W. R., An Investigation of the Buried Crust of the North

American Continent, Contract AF 49(638)-1115, Univ. of Texas, Austin,
Texas, 1966.

Petrographic study of samples from more than 3000 basement
wells, together with more than 200 new isotropic age determinations
and geophysical information, permit an analysis of the Precambrian
evolution of the region. Some of the results of this study are: (1)
rocks 2500 m.y. or older underlie eastern North and South Dakota.
Bands of greenstone alternating with gneiss and granite give west-
southwest-trending gravity anomalies, similar to those in northern
Minnesota and Manitoba; (2) almost continuous igneous activity is
recorded during Late Precambrian time. Events older than 1400
m.y. are found from southwestern Nebraska to central Wisconsin;
(3) central and Trans-Pecos Texas contain rocks deformed during
the Liano orogony, about 1000 m.y. age:.

MUEHLBERGER, W. R., Late Paleozoic Movement Along the Texas

Lineament, Contract AF 49{638)-1115, Univ. of Texas, Austin, Texas,
1965.

Discussed and described is the Texas lineament. About 200-250
miles of right-lateral slip took place aioag this lineament during the
late Paleozoic. This interpretation is supported by two lines of rea-
soning, which are given in the report, Similar anaiyses of the
Amarillo-Wichita-Arbuckle trend from the same kind of data indicates
that Texas' originai position was just west of Florida. Further impli-
cations of this are given.
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MUEHLBERGER, W. R. and R. E, DENISON, Precambrtan Geology of

South Central New Mextco, Contr. No. AF 49{638)-1115, Univ, of
Texas, Austin, Texas, 1964,

This publication reports on the project that made a petrographtc
study of sample materials from each basement well tn the district,
and isotropic age determtnations of selected samples in order to
work out the geologtcal history of Precambrian. A history of work
done in the area, a background discussion of the geology of the area,
and a regional statement dividing the Precambrian rocks into four
geological untts, together with a description of those units, are given.
Conclustons regarding the depositing of a thtck Precambrian sedi-
mentary and rhyolitte, and the depositing of ltmestone, sandstone,
and siltstone, are included. Hopefully, a study of Larmtde intrusions
will give informatton on the general composttion of the underlytng
crustal layers.

MUEHLBERGER, W. R., R. E. DENISON, and E. G. LIDIAK, Basement

Rocks in the Continental Interior of the United States, Contract
AF 49(638)-1115, Univ, of Texas, Austin, Texas, 1967.

This paper describes a sequence of areas from north to south
that outline tn as near a chronologtc order as possible, the major
Precambrtan events of the conttnental tntertor of the U. S., show the
variety of basement rock types present, and show the varying detail
posstble in mapping depending on the kinds of data available.

MUEHLBERGER, W, R., R. E. DENISON and E. G, LIDIAK, Buried

Basement Rocks of the United States of America and Canada, Vol. L.,
Final Report, Contr. No. AF 49(638)-1115, Univ. of Texas, Austin,
Texas, 1964.

This is the first of a two volume final report on the construction
of a map of the geology of the buried basement of the United States
and western Canada. The report is ‘ntended mainly as an amplifi-
cation and explanation of the map itself and includes brief descrip-
tions of the rock units recognized and, insofar as possible, their
inferred sequence of formatlon, It also includes: 1) the locattons
and rock type of each sample studied petrographically; 2) the
specific gravity of cores available; and 3) the isotropic ages of
rocks analyzed.

MUEHLBERGFR, W. R., R. E. DENISON and E. G. LIDIAK, Buried Base-

ment Rocks of the United States of America and Canada, Vol, II,
Appendix, Final Report, Contr. No. AF 49(638)-1115, Univ. of Texas,
Austin, Texas, 1964.

This appendix (Vol. 2 of 2) includes an explanation of symbols
used on the map of the buried basement of the U. S. A., petrographic
data tables for all wells studied by project members, and tables of
density of the basement rock cores which were accumulated during
the course of this study,
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MUELLER, S., K. FUCHS, Investigations on the Nonelasiic Behavior of the
UgFer Mantle, Quarterly Progress Rept. No. 1, Contract AF 61(052)-

» Leophysical Institute, Technical University, Karlsruhe, Germany,
1965,

VESIAC 12,920 VU The distorting effect of the earth's crust on the spectrum of seismic
AD 628 068 s1gnals which are transmitted from the source through the mantle to

the receiving station, is discussed. In an attempt to correct for the

influence of the ''receiver-crust'' a crustal model for the region of

the Grafenberg Observatory (GGGR) near Nirnberg, Germany, has

been derived. Its main features are a positive velocity gradient at

the top of the crystalline basement, a low-velocity channel at a depth

of about 10 km, and the possible existence of a high-velocity layer

just above the Mohorovicic discontinuity,

MUELLER, S., and K. FUCHS, Investigations on the Nonelastic behavior
of the Upper Mantle, Quarterly Progress Rept. No. 2, AF 61{052)-
, Geophysical Institute, Tech. Univ., Karlsruhe, Germany, 1965,

VESIAC 13,545 VU A possible procedure for the isolation of the effects of anelas-
ticity ascribed to the upper mantle and its implications on the spec-
tra of body waves is outlined. Reliable information about the source
spectrum and the spectral "transparency’ of the vrust below the
source and the receiving station has to be obtained prior to analysis,
Work continued to collect previously obtained data on crustal and
upper mantle structure in Europe and to reinterpret seismic refrac-
tion observations. A reinterpretation of a north-south profile in
Western Germany brought forth new evidence for the existence of a
low-velocity channel in the upper crust. The influence of this high-
velocity layer on the spectra of body waves is discussed for two
models of crustal structure along the Haslach profile.

MUELLER, S., and K. FUCHS, Investigations on the Nonelastic Behavior
of the Upper Mantle, Quarterly Narrative Progress Rept. No. 4,
Contract AF 61{052)-861, Geophys. Inst., Tech, Univ,, Karlsruhe,
Germany, 1966,

VESIAC 14,975 vU A special Fortran II program for the spectral xnalysis of seis-
mic body phases is briefly described. The P- and S-waves of a
Crete shock (10 September 1960) have been analyzed with different
filters, different sampling intervals and with different time windows.
Further evidence for the existence of a low-velociy channel in the
upper part of the continental crust has been derived by comparison
of experimental and theoretical group velocities of Rayleigh waves
in central Germany. A crust and upper mantle model STUTTGART
2 representative for central Europe is presented. Numerical exper-
iments with slight variations of the model parameters and their
effects on Rayleigh wave dispersion and S-wave travel times are
discussed.

MUELLER, S., K. FUCHS, Investigation on the Nonelastic Behavior of the

Upper Mantle, Quarterly Progress Rept. No, 5, Contract AF 61(052)-
61, Geophysical Inst., Tech. Univ., Karlsruhe, Germany, 1966,
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VESIAC 16,368 VU

VESIAC 16,519 VU

VESIAC 17,624 VU
AD 658 041

VESIAC 18,521 VU

VESIAC 18,324 VU

VESIAC 14,977 VU
AD 641 312

P-phases from three shocks recorded by the iong-period instru-
ments of the LRSM Graefenberg Observatory have been harnionicaily
analyzed. The spectra of the three components show simiiarity even
in deiails for the same shock. Siight discrepancies must be ascribed
to different instrument response and to different transfer functions
for the verticai and horizontal components,

MUELLER, §., K. FUCHS, Invesllgatlons on the Noneiastic Behavior of iie

UE%’" Maatle, Quarterly Prog. Rept., Contract AF 61{05 2)-861, Geophys.

nst., Tech. Univ., Karisruhe, Germany, 1967,

A brief summary of the work done in evaluating tie effect of the
crust and upper mantle on the spectrum of body waves is given,

MUELLER, 8,, K, FUCHS, Investigation on the Nonelastic Bebavior of the

Upper Mantle, Sci, Interim pt., Sci. Rept. No. G, Contract AF 61{052)-
, Geophys. Inst., Tech. Unlv., Karisruhe, Germany, 1967,

The spectrum of seismic body phases radiated from sources witiin
the earth's crust is distorted by multiple reflections in the crustai
layers. To estimate the crustal distortion crustal transfer functions
for P-waves have been computed for sources having a simple radiation
pattern in the infinite medium, Radiation patterns have been computed
for P-waves in the frequency range from 0 to 0,5 cps. An attempt
has been made to separate the effect of the free surface from that of
the layered crust in case of an explosive source,

MUELLER, 8., and K. FUCHS, Investigation on the Nonelastic Behavior

of the Upper Mantie, Progress Rept. No. 8, Contract AF 61(052)-861,
Geophysical Inst., Technical University, Karlsruhe, Germany, 1967

New caiculations of the radiation pattern for the two basic source
types (atmospheric and buried explosions) have been carried out. / y
quantitative conclusions based on the radiation pattern cruciaily de-
pend on a precise knowledge of the structure of the "'source crust'’,
Attempts have therefore been made to evaluate tie influence of various
crustal parameters,

MUELLER, 8., K. FUCHS, Investigations on the Nonelastic Behavior of ihe

Upper Mantle, Progress Rept. No. 9, 1 August - 31 October 1967, Con-
tract AF 3115%2)-861, Geopiysical Inst., Teci. Univ,, Karlsruhe, Ger-
many, 1967.

This report discusses the present status of the work heing cone
on the investigation on behavior of tie upper mantle.

MUELLER, S., K. FUCHS, Investigations on the Nonelastic Behavior of the
Upper Mantie, Annuai Summ, %pt. No. I, Contract AF 6”6525-96],

cophysical Inst., Technicai Univ., Karisruhe, Germany, 1966.

In this annual summary report, the foilowing work is reported:
1) a procedure for the spectrai analysis of seismic body waves is de-
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scribed; 2) digital spectral analysis has been performed for the P and
S phase of a Crete shock (10 September 1960). The cause of the var-
iance of the amplitude spectra is investigated; 3) a crustal model has
been derived from seismic refractitu results close to the Craefenberg
Observatory in northeastern Bavaria; new transfer functions have been
computed for three crustal models in central Europe; 4) crustal data
have been compiled for a trans-European profile from the Iberian
Peninsula to northern Fennoscandia; 5) the structure of the upper
mantle in Europe was derived from smurface wave dispersion data and
body-wave travel times.

MULLER, 8., "'Influence of Semi-Elastic Sediments on the Propagation
of Oceanic Rayleigh Waves,'" Inst. of Ground Displacemeni and Seis-
mology, Jena, No, 77, pp. 171-175, Undated, (T ranslated from Ger-

man), Contract SD-78.

VESIAC 12,721 VU The analysis of nonstationary seismic processes by means of an
electronic sound spectrograph, as given by Ewing, Muller. Landisman,
and Sato, permitted for the first time an accurate investigation of the
spectrum of oceanic Rayleigh waves and their higher modes. In this
report, the spectrum analysis of an earthquake was given which had
been recorded on August 21, 1951, in Pasadena, California by a verti-
cal Benioff seismometer and recorded on magnetic tape. This report
is concerned with the structure analysis of this recording.

MULLER, 8., "'Investigations of Continental Rayleigh Waves in Eurasia,'"
Inst, of Ground Dynamics and Seismology, Publ. Jena, No, 77, pp. 165-
170, " '»dated, (Translated from German), Contract SD-78,

VESIAC 12,722 VU Two earthquakes in Sinkiang, China, in April, 1961, were accurately
recorded in Stuttgart with a L-P Press-Ewing seismograph. In both
cases, the epicenter was located at the same place at a distance of
5340 km from Stuttgart. The wave pa’h was continental and crossed
an extensive mountain massif in the vicinity of the focus, Both seis-
mograms are identical in detail.

This paper shows that a standardized model of the crust for
Eurasia can be derived from the phase and group velocity dispersion
of continental Rayleigh waves (H = 45 km). For the structure of the
upper mantle, the velocity distribution given by Gutenberg must be
assumed,

MUNUERA, J. M., Approximate Rough Slip Vector Direction Determination
for Iberian Non Shallow Shocks, Using the Polarization Angle from
Two Local Stations, Sci. Rept. No. 24, Contract AF 61(052)-657,
Instituto Geografico Y Catastral, Madrid, Spain, 1968.

VESIAC 18,328 VU Simplified method based on working assunmptions to deduce an

AD 671 516 approximate rough slip vector direction for non shallow shocks, using
S wave polarization angle from two SP seismological stations and in-
cluding a program to compute angles, which give this spacial direc-
tion, where the two last angles are the dip and drift angles of the
probable fault plane, supposing that mechanical focal distribution agrees
with Model II,
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MUNUERA, J. M., Far Shocks Magnitude Determination from LP Malaga
and Toledo Seismograms, Sci. Rept. No, 20, Contract AF 3110525-&7,

Inst. Geografico Y Catastral, Madrlid, Spain, 1966.

The paper presents preliminary results obtained as an extension
of the magnitude scale which was deduced for near shocks, and s now
applied to distant earthquakes using LP records and P waves. The
measuring method uses the first three pulse groups on the records,
(three components). The results seem acceptable when compared with
several values published by different US seismological laboratorles.

MUNUERA, J. M., The Intergovernmental Union of Setsmology and Seis-

mic Engineering {In Spanish}, Contract AF 6110525-657, instufo

Geografico Y Catastral, Madrid, Spain, 1965,

The UNESCO organized f~ur misslons of inquiry into seismology
and seismic engineesIng for the reglons of Souihwest Asla, South
America, the Mediterranean and Near Orient, and Africa. At the XII
meeting of the general conference of UNESCO a resolution was ap-
proved auihorizing the General Director to call togeiher an intergovern-
mental meeting on setsmology to determine a conceried actlon for the
improvemeni of seismic networks, and of the tsunamis warning sys-
tems, and also to galn more effeciive proiection against earthquakes.
Thus In 1962, the Intergovernmental Union of Seismology and Seismic
Engineering was formed. This test pertains to the organizailon and
observations of the missions pertaining to selsmology and seismic
engineering.

MUNUERA, J. M,, Seismic Magnitude and Specific Absorption Coefflcient
in the Iberian Region, Sci. Rept. No. 14, Contract AF 61{052)-857,

Instituto Geografico Y Catastral, Madrld, Spain, 1965,

This report presents a description of ihe magnitude scale used
by the §panish geismobogica& Survey (SSS) for earthquakes Inside the
area5 E - 107 W, 35 - 44" N, which has been derived from shear-
wave data. A ierm for the specific absorption coefficient is included
in this magnitude scale. The coefficient is computed using theoretical
and emperical formulas. Examples of ihe use of this scale are given,

MUNUERA, J. M., Spanish Map of Probable Seismic Frequency (Ahstract_),

Conir. No. AF G1{052)-657, Tnst. Geografico v Caiastral, Madrid,
Spain, 1964,

This is an abstract of an unpublished article. The authors used
as material the previous selection of earthquakes grouped by evochs,
Discussed are: 1} use of jhe Guienbery and Richter formula; 2) the
establishment of the probable frequency period; 3) the fact that all
available seismic data are plotted when the intensity was V1 or more,
4) the designing of the equal-frequency curves, following a simple
topographical criterion. This map can be used to establish different
zones in order io obtain application for the building codes or earth-
quake engineering rules.
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MUNUERA, J. M., ’''Spanish Seismic Map for Probabie Intensity,’’ Memorias
1985,

del Instituto Geografico y Catastral, Vol. 34, No. 2, pp. 1-15, 3
(Translated from Spanish}, Contract SD-78.
VESIAC 10,765 U An earthquake catalog published by the Seismology Service of the

Inst. Geografico y Catastral is discussed. The foliowing can be de-
rived from the map: a) curve of equal probability for the occurrence
of a strong earthquake of given intensity; b) zones of seismic activity
applicable to seismic engineering. The findings can be summarized
by transformation from the percent curves to the isoseismals of equai
probability. The map has been prepared for this purpose, limited to
the Spanish territory in the region. Weighted regression, probable
frequency, isoprobability, and other subjects: are discussed.

MUNUERA, J. M., A Study of Seismicity on the Peninsula Iberica Area,
Annual Summ. Rept, No. I, Contract No. AF 61{052)-657, Instituto
Geografico Y Catastral, Madrid, Spain, Dec. 1963.

VESIAC 7472 VU This report contains: 1) Introduction, describing, a) Program
of the research; b) Work planning to deveiop the research; 2) Pro-
gress during 1963, a) Disturbances and background noise, b) Cali-
bration of SSS net, ¢) Microseismic storms, Toledo and Malaga,

d) Seismicity of the area, e) Crustal structure; 3) Technical Notes
Formulated: (TN-1) ""Seismic Data’’, Sept. 1963, J. M. Munuera;
(TN-2) ’Calibration of the Galitzin type, SP seismographs of the SSS'',
Oct. 1963, J. Morencos; (TN-3) *’Observed noise in the Standard
Seismographs of Toledo Observatory’', Oct. 1963, G. Payo; (TN-4)
"*Background noise on the SSS Standard Instruments’’ (not finished
yet), A. Lopex Arroyo,

MUNUERA, J. M., A Study of Seismicity on the Peninsuia lberica Area,
Annual Summ. Rept. Eo. 2, Contract AF 61{052)-657, Instituto Geo-

grafico Y Catastral, Madrid, Spain, 1965.

VESIAC 10,278 VU Work accomplished in 1964 inciudes studies in: a) hackground

AD 615 728 noise; b)optimum working conditions of the seismograph net; c) study
of microseismic storms, and the study of differences in these storms
in Toledo and Maiaga; d) regionai structure by seismicity studies
and comparison with geotechnic Spanish maps; e) crustai structure
deduced from near and distant eart..quakes, and comparison with the
average structure of Europe. Aiso inciuded is a summary of the
scientific reports for 1964, and a iist of other additiona'l papers.

MUNUERA, J. M., A Study of Seismicity on the Peninsuia Iberica Area,
Annuai Summ. Rept. No. 3, Contract AF 61{052)-657, Instituto
Geografico y Catastral, Madrid, Spain, 1966.

VESIAC 13,911 VU Topics reported here are concerned with seismicity, crust-
mantie structure, and seismic anaiysis of the Toledo and Maiaga re-
gions. Sprengnether seismometer caiibration, computer programs,
seismicity, crust-mantie structure, and research on tae upper man-
tie structure in the Toledo and Malaga areas are discussed. Tech-
nicai papers compieted during 1965 are inciuded.

446



VESIAC 18,662 VU
AD 671 514

VESIAC 18,331 VU
AD 671518

VESIAC 10,285 VU

VESIAC 14,807 VU

WILLOW RUN LABORATORIES

MUNUERA, J. M., A Stud of Seismicity on the Peninsula Iberica Area,
Annual Summ. Rept., T Jawary - Tecember , Contract AF
61(052)-657, Instituto Geografico y Catastral, Madrid, Spain, 1968

A progress report for 1967, summarlzing computer programs
prepared, results obtained on Iberian travel times and methods
followed in the studies, mainly on focal mechanism is coitained in
this report. The report Includes abstracts of 4 papers presented to
the XIVth General Assembly, Zurich, of the 1UGG, a list with other
9 publications and 8 additional papers In different stages of prepara-
tion,

MUNUERA, J. M., A Study of Seismicity on the Peninsula Iberica Area,
Flnal Sci. Rept., T Jan. 1963 to 31 ﬁarch 1968, Contract AF 61(052)-

657, Instituto Geografico Y Catastral, Madrid, Spain, 1968,

The Final Scientlfic Report contains a note on station factors
by Lopez Arroyo; samples deducing m from S spectra and two scanning
programs to compute F(C,T) for LQ and LR waves, by Munuera, and
comments by Payo on the use of both simplified computer programs
to deduce phase velocity dispersion curves. It inciudes aiso the ab-
stracts of the 26 Sclentific Reports produced and the 11 additional
papers pubiished in the total research time, from 1 Jan. 1963 to 3i
March 1968.

MUNUERA, J. M., A Study of Seismicity on the Peninsula lberica Area,
Epicenters and Frequency, Scieniific Report No, 6, Contract AF
=607, Instituto Geografico Y Catastral, Madrid, Spain, 1965.

The authors have studied the density of shocks at the different
active quadricies on the area 10 deg. W - 5 deg. E and 35 deg - 44
deg. N, establishing 22 seismic regions of approximately homogeneous
density. A map is prepared; piotted are the acceptabie epicenters with
coordinates computed or deduced from macroseismic determinations.
Resuits are given concerning the observation of apparently cyclic
tendency for the migration of the maximal density corresponding to
different epochs, the frequency and magnitude relation, and an approx-
imate expression for the regression of LogN and m.

MUNUERA, J. M., A Study of Seismicity on the Pentnsula lberica Area -
Scientific Report No. 17: Iberian §cismlcnyJ 1961-T965, Contract
AF 61(052)-657, Inst. Geograf. y Catastral, Madrid, Spain, 1966,

From recordings of 237 earthquakes, maximal density migration,

parabolic regression (log) N, m, cyclic frequency variation, strain
accumulation shape, intralpine character and intermediate foci in re-
iation to faults have been deduced in agreement with those of a fifty-
year period.

MUNUERA, J. M,, J. MORENCOS, A. L. AiRROYO, and G. PAYO, A Study

of Seismicity on the Peninsula lberica Area, Scientific Report No,
13, AF 81105:’!5-35'7, Instituto Geografico y Catastral, Madrid, Spain,

1965.
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VESIAC 13,491 VU Four main areas are considered In the report: (1) In an attempt
to improve the recordings, the authors have investigated the orlgin
and characteristics of the background notse on the SSS net, mainly at
Malaga and Toledo; (2) They have considered it a fundamental task to
standardize the SSS net, mainly the SP lilller seismographs, bullt as
an homogeneous serles and Installed at seven out of nine Spanish
stations (five outside the studied area); (3) They have studied the
crust-mantle structure between Toledo and Malaga: (4) With regard
to seismicity, they analyzed all the material quoted in the Spanish
official seismic catalog up to 1960 and made a statistical study of
absolute seismicity and relative frequency.

MUNUERA, J. M, and A. LOPEZ-ARROYO, A Study of Seismicily on the
Penlnsula Iberica Area, Sci. Rept, No. 21, Recording Capabilities of
some Spanish Selsmological Sations, Contract AF Gi]ﬁ525-35'7. Inst,
Geografico Y Catastral, Madrid, Spaln, 1967
VESIAC 19,021 vu Sensitivily curves far TOL and MAL statlons are deduced, It

AD 662 641 18 shown that TOL Is more sensillve than MAL owing maluly to its
longer period microseismic noise, different of the P-wave pertod,

MURAYAMA, N., ""Pressure Waves I'roduced by the Large Nuclear Ex-
plosions in 1961-1962,"" Kishocho Keukyu Jiho, No, 15. pp. 5-6, March
14, 1963, (Translated from Japanese), Confract SD-78,

VESIAC 12,416 VU Direct waves, first trains A, antlpodal waves, second trains A,
and return of the direct waves after a camplete global passage as well
as third Iralns A were found in the microbarograph records of the
large explosians at Navaya Zewlya in 1961-1962, Observed features
of these pressure waves Including son ¢ new findings are rveferred to
in some detall n this article. Same of the dispersion curves of group
veloeity against period exhibit the effects of thermal strueture and
wind in the atmosphere on the propagation of pressure waves, Traeing
of an Inversely dispersed wave train superimposed ty a normally

¢ dispersed wave train in A waves, Other inversely dispersed waves
having a period shorter than 0.5 minutes are found.

MIRDOCK, 0. N, (_,‘nnf_i&'urn_tinll of the Cnﬂ:M:nﬁlc'Syslgn_\ ip'lhtl Central
Ateutians, an lvpothesis, Contraet ARPA Order No. 533, Earthquake
Mechanism Lab., San Franciseo, Calif., 1967,

VESIAC 16,631 VU This report deseribes the construction of a hvpotheoretieal geo-
togie model of the reglon between the Aleutian Ishinds and the Aleutian
Treneh, using data from the 1964 Central Aleutiuns seismic experi-
ment as well as data from other investigatlons,

MURDOCK., ). N.. Preliminary Report On Eart hquake Studies, Contr. No,
AF 19(604)-8517, Texas nst., Ine., Dallas, Texas, 1067

VESIAC 7574 VU This report attempts to determine the feasibility of ottaining
polarity data from secondary phases and lo arvrive at a better notion
of the control that the focal mechanism exerts on the seismie record,
These studies are now possible vith known instrument magnification
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VESIAC 14,469 VU

VESIAC 8150 VU
AD 441 861

VESIAC 18,519 VU

and uniform instrumentation of the''world array'’. The study is aimed
at determining: 1) whether polarity of secondary phases may now be
obtalned from uniform recordings; 2) the actual effect of the focal
mechanism on the attenuatlon patterns of P and S; and 3) the signifi-
cance of observed radiation patterns of secondary phases. The re-
port's seven sections, some of which are included here, describe
phase identification, selsmic signatures from the Sprengnether sys-
tem, and other subjects.

MURDOCK, J. N., A Study of Earthquake Activity in the Central Aleutians
Recorded at Local ﬁgsfances, Technical Letter EML-Z, Contract

ARPA Order No, 533, Earthquake Mechanism Lab., San Francisco,
Calif., 1966.

Small-magnitude earthquakes occurring in the Central Aieutians
during the time of the 1964 Aleutian experiment have been located
from selsmic data gathered at logal distances. Shallow earthquakes
occurred mainly south of the island arc and seem to delineate a
shallow earthquake belt. Deeper earthquakes have been located
north of the shallow earthquake belt and these deep earthquakes seem
to delineate a trend indicative of a fault (or other tectonic feature)
which dips toward the island arc from the oceanic side of the arc.

MURDOCK, J. N. and J. G. MC DERMOTT, W rldwide Coliection and

Evaluation of Earthquake Data, Semiannual Tech. Rept. No. 4, Contr.
No. AF 19(604)-8517, Texas Inst., Inc., Dallas, Texas, 1964,

By using the P-polarity method, fault-plane solutions were
attempted for nine earthquakes. Although these nine shocks show
few P polarities which are inconsistent with the solution, little con-
fidence can be placed in any tentative solution because ail solutions
contain some nodal figures which were arbitrariiy drawn. The P
data will allow other configurations., Use of S data has permitted
the excluslon of some possibilities in fault-plane orientation as weli
as exclusion of certain mechanism types., Also discussed are: loca-
tion of recording station to evaiuate attenuation patterns and the
attenuation pattern in the nodal vicinity: two distinctly different
polarity and attenuation patterns found in studying the suite of Kuriie
Islands shocks.

MURDOCK, J. N., J. H. PFLUKE, R. G. KRAYNICK, and M. E. BLACK-

FORD, et al., Microseisms and Teleseisms Recorded in Australia,
Tech, Rept,, Contract ARPA Order No. 533, I'arthquake Mech, Lab,,
San Francisco, Calif., 1968

The Earthquake Mechanism Laboratory participated in Project
ARPA/SAR-SURA during 1967 and 1968. The field operations were
conducted in the Northern Territory of Australia during late July,
August, and early September 1967, Objectives of the field project
were to acquire seismic data for the following endeavors: (1) descrip-
tion of parameters of recorded microseisms and (2) description of
seismic signal reception.
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MURPHY, B. F., and L. DONOVAN, Pro‘ect SHOAL, Final Timing a-d
Firing Report, Final Photo Report, - » DASA 1.3, Edgerton,
Germ2shausen & Grier, Boston, Mass., 1964.

VESIAC 9295 vy A description of the equipment and operational procedures for
Project Shoal Photo Support is given. The event took place on 26
October 1963, All cameras functioned properly and good photographic
records were obtained.

MURPHY, L. M., Comparison of Yellowknife and College Data, Contract
No. VT/2034, U, S. Coast and Geodetic Survey, Wash., D, C., 1963.

VESIAC 6477 VU Included are data for a comparison of recording capabiliiies of
Yellowknife Station (YKC), described as a relatively sophisticated
array station of the Canadian National Network, and the College, Alaska
Station (COL) of the Coast and Geodetic Survey. The YKC readings
are not results of the array process, but are interpretations made by
a helirecorder of a single seismometer., The number of P readings
reported is less than the anticipated magnification of the YKC instru-
ments suggests. The Chief of the CLGS Seismology Divisions thinks
noise may have been high, or the forwarded P data may represent
field analysis, or preliminary interpretation by inexperienced per-
sonne],

MURPHY, L. M., Seismolo ical Bulletin cial Field Program, Nueva
Concepcion, E Ivador {NCS]J, Contract o, V » U, 8, Coast
and Geodetic Survey, Wash,, D. C., 1963 (OFFICIAL USE ONLY).

VESIAC 6799 VU O

MURPHY, L. M., Seismological Bulletin clal Field Program, Nueva
Concepcion, ET Salvador (N vember . Contract VT 3
U. S. Coast and Geodetic Survey, Wash,, D. C., 1964 (OFFICIAL USE
ONLY),

VESIAC 7578 VU O

MURPHY, L. M. and J. N. JORDAN, Aspects of Magnitude Determinations
in the United States Coast and Geodetic Survey, VESIAC Rept. No.
0-71-X, Contr. No. SD-78, Univ. of Michigan, Inst. of Sci. & Tech.,
Ann Arbor, Mich., 1964,

VESIAC 8128 J vy In connection with the USC&GS computer program for deter-

AD 441 592 mining magnitudes of seismic events, the authors discuss the part
of the program which will try to relate tae magnitude equations in
all ranges of depths and distances, Research indicated need for a
long-range study of magnitudes in order to improve tie state-of-the
art. The main consideration of the problem are: 1) the nature of
the propagation path; 2) the nature and mechanism of the forces at
the focus; 3) the depth of focus: 4) energy range at the focus; and
5) response characteristics of the detectors. The second section
of this report discusses ""General Considerations'* concerning
magnitude equations: the third part discusses the USC&GS program
to study body-wave magnitudes,

450



WILLOW RUN LABORATORIES

NAIMARK, M. A., ""Estimating From Below the Absolute Value of the
Real Roots of the Frequency Equation of an Elastic Layer Lying on

an Elastic Half Space,’' Trudy Seismol. Inst,, No. 127, pp. 16-25, 1948,
(Translated from Russian), éonfrac! SD-78.

VESIAC 12,435 VU It is shown that the frequency equation of a system consisting of
an elastic layer overlaying an elastic half space does not have roots

in the interval, where P is the frequency, and a, is the velocity of the
longitudinal waves in the medium of the half space,

NAIMARK, M. A,, "'Vibrations of a Thin Elastic Layer Lying on an Elastic
Half-Space, Under the Influence of a Concentrated Harmonic Force
Applied to the Free Surface of the Layer,”’ Trudy Seism. Inst., No,
127, pp. 1-15, 1948, (Translated from Russtan), Contra =18,

VESIAC 12,556 VU In this paper we determine from below the upper limit of the
height of a layer at which the frequency equation of this system still
has exactly one positive root; the existence of such an upper limit was
established in Part I of this work.

NAKAGAWA, 1., A Program for Lecolazet's Method in Harmonic Analysis
Written 'for IBM 7&1. Contr. No. KF-KF@RJM-GZ, Lamont Geol,
Observ,, Pallsades, N, Y., 1964,

VESIAC 8140 VU Lecolazet's method has been widely used for analyzing eaith
tidal data obtained with a gravimeter. A program for the Lecolazet’s
method has been written for an electronic computer, the IBM 7094,
The program consists of two parts; one is a calculation of observed
tides and the other that of homologous tides., Data correction, data
filtering and error calculation are included in the former and cal-
culation of geodetic coefficients in the latter.

NAKAMURA, Y., Frequency Spectra of Refraction Arrivals and the Nature
of the Mohorovicic Discontinuity, Contr, No. AF 19(628)-238, Penn-
sylvania State Univ., University Park, Pa., 1963,

VESIAC 798 vU One of the recent developments in the study of the 5aiure and
origin of the discontinuity is the phase transition theory, in which
a broad transition zone at the discontinuity is expected, To seek
seismological evidence of the transition zone, a structure with a
linear transition zone has been postulated as a model of the dis-
continuity and frequency dependence of refraction arrivals has been
investigated, first by theoretical considerations, secondly by ultra-
sonic model experiments and finally by analyses of field data ob-
tained in Maine, 1961, Combining the results of these investigations
has enabled an estimate of the minimum possibie velocity gradient
at the Mohorovicic discontinuity in the Gulf of Maine to be made,
The estimated value is 6 (km/sec)/km for the minimum possible
velocity gradient,

NAPALKOV, UuU, V., ""The Structure of Directional Characteristics of
Complex Arrays in Seismic Surveys,’’ Akad. Nauk., Prikladnaya Geo-
fizika, Vol, 22, pp, 25-52, 1959, (Translated from Russian), Contract
SD-T8.

451



VESIAC 9953 VU

VESIAC 18,512 VU

VESIAC 17,449 VU

VESIAC 16,131 VU

VESIAC 19,907 VU
AD 855 745

452

WILLOW RUN LABORA1TORIES

This report develops the methods of calculation and structural
directional characteristics for the majority of types of complex arrays
now in use. Main areas cl investigation developed are: (1) directional
characteristics of areal arrays; (2) reduction of some directional
characteristics to one-point observation; (3) comparison of linear
arrays with different distances between seismographs; (4) directional
characteristics of linear heterogeneous arrays; and (5) examples of
the structure of directional characteristics of complex arrays,

NATIONAL OBSERV. OF ATHENS (STAFF), Aftershock Sequence and
Crustal Structure In the Region of Greece (Outline of the Proposed
Project), Contract: Agency Document, National Observ. of Athens,

sm. Inst., Athens, Greece, 1964

This 12port is the outline of the proposed project ' Aftershock
Sequence and Crustal Sructure in the Region of Greece''. This pro-
ject concerns the followinrg two main problems. (1) The aftershock
sequence and seismicity in the area of Greece; (2) Crustal and upper
mantle structure and space coordinates of the hypocenters in the area
of Greece.

NAYMARK, M. A., "'On the Roots of the Frequency Equation for an Elastic
Layer Lying on an Elastic Half-Space,'’ Trudy Geofiz, Inst., Akad. Nauk,
SSSR, No. 1, pp. 3-10, Sept. 1951, (Translated from Russian), Contract
DA 49-083 0OSA-3137,

This paper shows that the frequency equation of a system which
consists of an elastic layer, lying on an elastic half-space, can ihave
roots in the interval (-p/b, -p/a) to (p/a, p/b), where a and b are
velocities of the longitudinal and transverse waves in the mediun:
fitting the half-space and p is the observed frequency.

NAYMARK, B. M., '"'Some Functional Methods in the Ideal Linear Theory
of Elasticity,”" Trudy Inst. Fiziki Zemli, A. N. SSSR, No. 11, pp. 90-
120, 1960, (Translated from Russian), Contract DA-49-083 OSA-31317,

In this article three problems of the theory of elasticity are soived
in a functional formulation for a fairly broad class of regions, and
differential properties of the solutions are given, By making use of
the structure of the obtained solutions, it is possible to apply approxi-
mate methods which have been described in detail in the literature.

NEEDHAM, R. E, and A. K. STEELE, Montana LASA - Data Analysis Tech-
niques, Sci. Rept., Rept. No. S-110-33, Contract F19628-68C-0401,
Philco-Ford Corp., Billings, Montana, 1969

A description of the seismic signal analysis techniques applied
to the Montana Large Aperture Seismic Array (LASA) data in order
to produce the daily Seismo Bulletin is presented. These techniques
were in use until 14 April 1968, at which time bulletin preparation
was discontinued at the Montana location. The procedures and pro-
grams used to analyze data as it was input to the Montana LASA Data
Center until its output as the daily Seismo Bulletin are discussed.
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NICHOLIS, H. R, and V, E, HOOKER, Comparative Studies of Explosives
in Salt, Contract No. DASA-EO-SOI-BI, U.5. Bureau of Mines, Wash.,
D.c.’ 1962.

VESIAC 7347 VU The objectives of this investigation were to determine the strain
propagation laws for a strain pulse in salt and to compare the seismic
effects from the detonation of different explosives in salt.

NICHOLLS, H. R,, Shear and Longitudina] Waves from HE Detonations in

Tuff —Comparison of Tull an:a Granite Data, Final Rept., Contract No,
ARPA Order No, 172-61, U. 5. Bureau of Mines, Wash,, D, C., 1963.

VESIAC 6480 VU The program discussed in this report was to investigate the gen-

AD 419 454 eration of shear and longitudinal waves in two media under varying
geologic conditions, using high explosives as a source. The investi-
gation also considered the effect of characteristic impedance matching
in two media. The results from field tests in a granite-gneiss medium
were reported earlier; here, those data are compared to the data from
field tests conducted in tuff near Camp Verde, Arizona, using strain
gages of resistanc -wire elements mounted on short lengths of 2 1/8
in, diameter tuff core and commerically available piezo-electric
accelerometers,

NICHOLLS, H. R., In Situ Determination of the Dynamic Elastic Constants
of Rock, RI 5888, Contract DA 2939, U. 5. Bureau of Mines, Washing-
ton, D. C., 1961,

VESIAC 12,396 VU A simple economical method has been developed for determining
the in situ longitudinal and shear velocities in rock from which its
elastic constants can be calculated. By detonating small charges of
high explosives in shallow drill holes near a {ree surface, both longi-
tudinal and shear waves were generated simultaneously. Measure-
ments were made in two rock types. From the arrival time measure-
ments, the longitudinal and shear wave velocities were calculated.
From these velocities and the density of the rock, the elastic con-
stants were calculated.

The dynamic elastic constants of drill core samples of the two
rock types were determined in the laboratory by the resonant-fre-
quency method. The laboratory and in situ elastic constants are
comparced and significant differences noted.

NIKITIN, L. V., "Propagation of Elastic-Plastic Waves in Continuous
Media, (All-Union Symposium at Baku),"”’ Vestn. Akad. Nauk. SSSR,
No. 2, pp. 111-112, 1965, (Translated from Russian), Contract SD-78.

VESIAC 13,309 VU This article contains short resumes of the 42 reports that were
heard at the All-Union Symposium at Baku on October 7-14, 1964 on
the propagation of elastic-plastic waves in continuous media. The
symposium was held by the scientific council of the USSR Academy
of Sciences and was on the general subject of '"Scientific Principles
of Strength and Plasticity’'. In the resolution adopted by the symposium,
it was noted that important work has been done in the study of the
dynamics of a plastic body, but much remains to be done in a number
of areas. The equipment of laboratories for the dynamic material
testing with the latest measuring apparatus is weak at present.
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NIKOLAVESKII, A, A., ""Density Characteristics of the Geologic Section
of the Eastern Part of the Siberian Platform,'' Prikladnaya Geofizika,
No, 23, pp. 112-126, 1959, (Translated from Russian), Contract SD-
8

VESIAC 12,011 VU These conclusions were reached in this report: (1) the average
density values obtained for the Precambrian, Cambrian, and Meso-
cenozoic deposits are closely related to the lithological composition
of the rocks, to the density of sirailar rocks in other regions, and
were obtained by analyzing more: than 10,000 measurements; (2) the
average density of the various groups of rocks of the crystalline sub-
structure varies from 2.6 to 2,95 g/cm¥; the average density of the
rocks of the crystalline base as a whole over the eastern part of the
platform is given; (3) the established density difference between the
various groups of rocks of the crystalline structure reveals the
possibility of the use of gravimetric surveys for zoning the Pre-
cambrian substructure,

NORTHROP, J., Relationship Between Source Characteristics and Earth-

quake T Phases in the North Pacific Area, Res. & Dev. Rept., Sept.
1964 - May , Rept, No, NUWC TP 88, Contract NONR 3748(01),
Naval Undersea Warfare Center, San Diego, Calif., 1968

VESIAC 19,766 VU This report covers an investigation of earthquake-generated

AD 848 080 underwater-sound signals (T phases) from the Aleutian Islands area,
The mode of generation of T-phase signals, variation in signal strength,
signal duration, frequency spectrum, source characteristics, detec-
tion threshold, and source location accuracy are discussed,

NORWEGIAN DEFENSE RES, EST. (STAFF), NORSAR Phase I, Operation
and Maintenance, Tech, Interim Rept., 1 February to 30 November
1968, Rept, No. ESD-TR-69-00, Contract F61052-68C-0009, Norwegian
Defense Res. Est., Kjeller, Norway, 1969

VESIAC 20,173 VU The report has four chapters: (1) A short introduction states
the purpose of the operation of the Phase 1 system and defines the
O & M tasks; (2) Then follows a rather detailed description of the
system, covering geographicai configurations, constructional and
other technical layouts; (3) The third chapter describes the O & M
organization and its facilities, and lists the working routines and
records: and (4) Finally the operational experienccs are summed up,
partly as a narrative of the operations, partly in the form of graphical
statistics.

NORWEGIAN DEFENSE RES. EST. (STAFF), NORSAR PHASE 2, The 1968
Installation Program, Tech, Rept., I Jan. 7968 to Spring 1969, Rept,
Nos. ESD-TR-69-00, NDRE IR-S-45, Contract F61052-68C-0060,
Norwegian Def. Res. Est., Kjeller, Norway, 1969,

VESIAC 20,340 VU Project NORSAR concerns installation and operation of a large
AD 711 069 seismic array in S-E Norway.

This report covers that part of t:.e NORSAR Phase 2 instaiiation
which has customariiy been entitled the 1968 Installation Program. it
covers the field installations of the so-called A and B-ring subarrays,
l.e. the innermost 8 subarrays of the array, and to some extent also
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the establishing of the Data Processing Center at Kjeller and the
telecommunication channels linking the latter to the individual sub-
arrays,

Various circumstances mad» it necessary that the 1968 Installa-
tlon Program was extended in time well beyond the calendar year
1968, The period covered by this contract expires late spring 1969,

NORWEGIAN DEFENSE RES. EST. (STAI'F), Norwegian Seismic Array -

Phase 1 (Installation), Final Tach. Rept., Rept. No. IR-S-37, Contract
C- , Norwegian Defense Res. Establ., Kjeller, Norway,
1968,

This report concerns installation of Phase 1 of a large aperture
seismic array (NORSAR) being built in south-eastern Norway. Phase
1 comprises a 12 short period (SP) seismometers subarray at
near the town of Lillehammer, a 5-7 SP sensors experimental noise
study array at Falldalen, E of Lake Mjosa, and a rudimentary long
period (LP) array consisting of 3 three-component LP sensors located
at @yer, Falldalen and Borgseter, the latter point situated about 20
km from the Swedish border.

The data handling system consists of 5 recording units, one each
for the two SP arrays and the three LP installations, The units have
a multiplexer for sampling of sensor analog signals, an analog/digital
converter and a magnetic tape station for recording of digital codes
for identification, time-of-day and seusor signals. Drilling and casing
of some 20 boreholes in bedrock, trenching and laying of about 60 km
of cables and building of four underground vaults were the main con-
structional tasks of the Phase 1 project.

Subsequent to a brief pre-history of NORSAR, Phase 1, the report
describes the planning and iinplementation stages and presents the
technical data of the project.

NUANN., H. D., The Design, Fabrication and Laboratory Testing of a Deep
Well Inertial Seismonieter, Semiannual Rept., Contract AF 33{(600)-
42890, VT/1129, United ElectroDynamics, Inc., Pasadena, Calif., 1962.

Described is a seismomieter, about to be designed, which will
sense earth motions to approximately one Angstrom unit at depth of
10,000 feet. It shall not exceed 5 in. O.D. and shall operate for deri-
vations of up to 10 degrees from vertical. As of January 1962, the
project had completed about 857, of the design as follows: (a) seismic
spring attached to the mass through a levered flexure system; (b)
lower flexures to be of (he straight Willmore type; (c) mass to be
composed of the transducer magnets which move relative to the coils
mounted to the instrument case; (d) an electromechanical device em-
ployed to calibrate the seismometer; and (e) an extra moving coil
transducer to provide more signal energy without adding mass. The
project will be completed by February 1962.

NUNN, H. D., The Design, Fabrication, Laboratory Testing and ¥ield
Evaluation of a Deep Well Inertial Seismometer, Progress Report,
Rept. No. T/1129-18, Contract VT/1129, AF 33(600)-42830, United
ElectroDynamics, Inc., Pasadena, Calif., 1962,
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This report describes the operation, the results of laboratory
testing and the field operation of the inertial seismometer. The con-
tract's objectives were to design, fabricate, and test in the laboratory
and field a modular deep well, moving coil, inertial seismometer
with a large enough seismic mass to eliminate the nced for an integral
preamplifier, Capabilities, design, and testing of t.e seismometer
are described, including work at the Pasadena facility, the Prater
Field Site, and the Trigg Field Site. The data from the tests indicates
that the instrument response curves duplicate those of conventional
instrumentation.

NUTTLI O., The Determination of S Wave Polarization Angles for an

Earth Model including Crustal Layering, Semiannual Tech. Rept,, No.
6, Contract No. AF 19(604)-7399, St. Louis Univ., 8. Louis, Mo., 1962,

The technique is described for obtaining the polarization angle at
the smaller epicentral distances for which the horizontal phase velocity
is less than the P velocity in the mantle.

NUTTLIL O., Some Effects of the Crust and Free Surface on the Amplitudes

of P and S Waves, VESIAC Rept. No, 4410-75-X, Contr, No. SD-18,
Univ, of Michigan, Inst. of Sci. & Tech., Ann Arbor, Mich.,, 1964,

The author deals with the reduction of surface motion, taking
into account the structure of the crust and upper mantle. He attempts
to take the observed surface or ground motion and determine from it
the amplitude of the P- aud S-wave particle motion in the upper mantle
near the recording station, The author mentions some problems
which involve the use of bodywave amplitndes to which his investiga-
tion may apply, and also gives some backg.ound information on the
problem, At the end of the report are a numuer of conclusions, the
central idea of them being that the crustal and ipper-mantle structure
has an important effect on the amplitude anc wave shape of recorded
body-wave motion,

OBENCHAIN, R., LASA Phase Shift Measurements, Spcial Rept., Contract

VT/5071, AF 33(657)-14104, Teledyne Indust., Inc., Earth Sci. Div.,
Alexandria, Va., 1966.

As part of thie engineering evaluation of Montana LASA; an exten-
sive measuremcnt program was conducted to determine the magnitude
and bounds of phase shift in the sensing system of LASA. A total of
75 systems and their major components contained in suba rrays A0,

B4 and C2 were measured. The purpose of this report is to present
a statistical sampling of the data thus obtained, together with curves
which summarize some of the more important features of the data.

OBENCHAIN, R., Plastic Casing Study - Special Report, Contract VT, 5071,

AF 33(657)-14104, Teledyne Indust., Inc., Earth Sci, Div.. Alexand ria,
Va., 1966,

This study was undertaken to establish the feasibility of using
plastic casing in future LASA installations and compare it technically,
operationally, and economically to steel casing, It was found that it
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Is operationally feasible to utilize plastic pipe to house seismometers

in a LASA installation, Taking life expectancy into consideration, the
plastic pipe competes favorably with the cost of steel plpe. Preliminary
checks indicate that the seilsmometers operate satisfactorily within

the plastic pipe.

OBENCHAIN, R., RA-5 Amplifier Tem erature Effects, Special Rept., Con-
tract VT/5071,"AF 33(657)-14104, Teledyne Indust., Inc., Earth Sci,
Div., Alexandria, Va., 1966,

VESIAC 17,610 VU During the reporting period, measurements were made on two

AD 822 628 amplifiers and wellhead vault panels which were obtained from the
LASA maintenance center in Miles City. These measurements were
made over the temperature range of -200F, to +140°F, Both thermal
transient and stable temperature measurements were made,

OBENCHAIN, R., RA-5 Amplifier Temperature Effects, Supplement No. 1,
Special Rept., Contract VT/5071, EF 35(65'75-13154, Teledyne Indust,,
Inc., Earth Sei. Div,, Alexandria, Va., 1966,
VESIAC 17,609 VU This report covers additional work on RA-5 amplifiers tempera-
AD 822 632 ture effects. An investigation of the dynamic range of the amplifier
over the temperature range was made. During the course of this inves-

tigation, the linearity and common mode response of the amplifter were
measured. The results of these measurements are reported.

OBENCHAIN, R., Renote Amplifier Gain Calibration and Power for Sub-
arrays Bl and F3, Sci, Rept., Contract VT, 5071, AF 33(657)-14104;
Teledyne Indust., Inc,, Earth Sci, Div,, Alexandria, Va,, 1966,

VESIAC 17,608 VU The description of a system for remote amplifier calibration is
AD 822 633 presented,

OBENCHAIN, R., Seismograph Noise - Special Rept., Contract VT/507%1,
AF 33(657)-14104, Teledyne Indust., Inc., Earth Scl, Div.,, Alexandria,

Va., 1966,
VESIAC 17,614 VU The purpose of the study was to determine the relationship of
AD 822 629 spurious signals appearing at the well-head amplifier input terminals

to the connection pattern of the seismometer cable and the seismometer.
It was found that the removal of cable conductors from the seismometer
main coil center tap terminal did not reduce the spurious signal mag-
nitudes at the amplifier input,

OBENCHAIN, R., Thermoelectric Power Supply for LASA CTH, Special
Rept., Contract VT75071, AF 33(657)-1410 » Teledyne Indust., Inc.,
Earth Sei, Div,, Alexandria, Va., 1966,

VESIAC 17,611 VU The power requirement for the LASA signal acquisition and con-

AD 822 634 ditioning components is centered in the 21 subarrays. The consideration
of future instaltations includes the probabllity that dependable, well -
regulated primary power systems wili not be available. Therefore,
the empioyment of an Independent power source for each of the sub-
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,

arrays is a practical solution to the power problem if suitable equip-
ment is available,

The search for such an independent subarray power source is the
subject of this report. A commercially available power source of the
thermoelectric type has been located and is described,

OCAL, N., ""The Seismicity of Turkey,"" Pure and Applied Geophysics,
Vol. 57, pp. 103-116, 1964/1, (Transiated from Russian), Contract
SD-178,

VESIAC 8135 VU Using the formulas given by Gutenberg and Richter, the author
has calculated the magnitude and energy of 1804 earthquakes which
occurred in Turkey during the period of 1850-1960. In drawing the
"isenerget,"" the formula o = loglOS was used according to the defini-

tions given by Toperczer and Trapp, where S = .‘Jei/F-p represents

the energy in erg/mzh corresponding to the surface element of 0.5°
lat. x 0,50 long, Furthermore, the relationship hetween the seismicity
and the tectonics of Turkey was studied by drawing maps of the epi-
centers, the tocal depths and the frequencies of the earthquakes of
various intensities,

ODEGARD, M. E., N, MARK, N. J. LETOURNEAU, and T. H. KWON,
Ocean-Bottom Seismographic Station (OBS) Catalogue to Events for
the Period 1 February 1967 to 31 January 1968, Sci, Interim Rept,,
Sci. Rept, No. 1, Contract F19628-68C-0087, Tawaii Inst. of Geophs.,
Honolulu, Hawa 1969

VESIAC 20,078 vU This is a catalogue of events recorded by the Columbia Ocean-

AD 700 812 Bottom Seismographic Station during the period 1 February 1967 to
31 January 1968. The tex! includes a description and location of the
station. The list of events gives the date, time of arrival, phase
identification, recording component, and, where possible, a descrip-
tion of the cause of the disturbance.

OLCZAK, T., ""On the Earthquake of February 27, 1786 in the Western
Carpathians,'" Acta Geophysica Polonica, Vol. 12, No, 4, pp. 251-255,
1964, (Translated from French), Contract DA 49-083 OSA-3137.

VESIAC 14,183 VU Discussed are the different opinions regarding the location of the
epicenter of the earthquake, of February 27, 1786 in Moravia, N. Slo-
vakia, and SW Poland. It is pointed out that it is relatively simple to
demonstrate that the epicenter was located in the region of Cieszyn-
Frydek in the immediate proximity of the foot of the western Carpathians,
The depth of the focus, the magnitude of the earthquake, and foreshocks
and aftershocks are discussed, The belief that "'two earthquakes are
probably involved' in the seismic events of February 27, 1786 is con-
firmed in this article.

OLIVER, J., Some Observations of Unusual Seismic Waves. Contract SD-178,

Univ. of Mich, T. 8. T., Amn Arbor, Michigan, 1966,

VESIAC 13,999A VU Anomalous features observed on seismograms obtained by long-
period instruments at various sites throughout the world are discussed.
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ONG, C. Y., Frequency-Domain Maximum- Likelihood Adaptive Filteriny,
Selsmic Array Processing Technlques, Tech. Rept. No. 9, Contract
VT/0701, ¥33657-70C-0100, Texas Inst.. Inc., Dallas, Texas, 1970

VESIAC 20,421 VU Recent intensive study of adaptive (yradient-search) filtering in
the time domain has not solved the problems with rate-of-convergence
problem, which Is a major di.ficulty with this technique. A recent
study based on a set of time stationary synthetic data shows that the
time-domain maximum-likelihood adaptive filter converges very
slowly to the optimum filter. After 3300 iterations of adaption with
an adaptive rate of 10 percent of maximum value, the adaptive filter
is still about 4 db away from the optimum filter in the sense of mean-
square outputs,

Time-domain adaptive filtering necessltates using only one con-
vergence parameter for all flilter coefficlents, which may cause slow
convergence for some data. Frequency-domain adaptive filtering
may solve this problem, since different convergence parameters can
be used for different frequency components, This report describes
a frequency -domain maximum -likelihood adaptive-filtering algorithm
analogous to the time-domain adaptive algorithm,. This algorithm
was used with a set of synthetic stationary data previously used for
a time-domain adaptive-filtering studv, Different filter lengths and
convergence parameters were used, Results are compared with
heamsteer and time-domain adaptive filter,

ONG, C. Y., Long-Deriod Signal Separation Experiments, Seismic Array
Processing Techniques, Tech, Rept, No. 6, Contract VT 0701, F33657-
70C-0100, Texus Inst,, Inc,, Dallas, Texas, 1970

VESIAC 20,395 VU The problem of separating Rayleigh waves from two distinet
epicenters recceived simultancously was studied. The relations be-
tween the target-to-interferrving-event (TTIE) ratio and interfering
event suppression as well as target event extraction in MCF design
were examined, Using the vertical components of the array, the
results show that interfering event suppression inereases as TTIE
ratio increases, For the data recorded at LASA using a S-channel
21-point MCF designed with a TTIE ratio equal to -10 db and -40 db,
the interfering event was snppressed by 15.5 db and 22.0 db, respec-
tively. There was no significant signal distortion,

The coherence between the vertical and horizontal traces of an
individual site was examined, using two 1'BO samples, Utilizing a
2-channel, [13-point prediction filter, prediction errors of -9.1 db
and -16,4 db, respectively, are shown in the results,

OREGON STATE UNIV. (STAFF), Compllation of Reprints, Coutr, No,
AF-AFOSR 376-62, Oregon State Univ,, Corvallis, Oregon, 1964,

VIISIAC 8569 VU This document is a compilation of the following reprints;
1) Technical Report 35 - ""A  port Gravity Base Station Network in
Oregon,'' The Ore Bin (March 1964); 2) Technical Report 36 - 'Earth-
quike Energy Release and Isostasy, ' Bull, Seism, Soc, Am. (April
1964); 3) Teehnical Report 38 - "“T'he Oceans: A Neglected Mining
Frontier,” The Ore Bin (April 1964); and 4) Data Report 15 - “'Sedi -
mentary Rocks from the Continental Shelf and Slope Off the Central
Coast of Oregon," The Ore Bin (Mav 1964),
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OROWAN, E., Physics of the Selsmic Source, Rept. No. 7885-1-X, Con-
tract Da 4'9_5'33_65 A-J137, SD-T8, Univ., of Mieh., Inst. of Sci. &

Tech., Anu Arbor, Mich., 1967,

VESIAC 15,915-T vu Since high undercooling or superheating needed for a rapid phase
transformation is unllkely under geologleal conditions, tectonic earth-
quakes should be caused by the collapse of the resistance of the mate-
rlal to stress, i.e., a "mecianlcal instability” such as a frictiona)
shear fracture In the Coulomb layer or ductile (creep) shear fracture
at greater depths. Instability of thls kind involves tire concentratlon
of shear straln in a thin layer (shez » band or surface of fracture);
the selsmic source is then nezessarily a fault or several ficirs re-
leasing one another, not a quasi-continuous volume source. Couloinb
friction alone cannot produce seismic shocks: tie presence of a co-
hesive strength is necessary. If tire cohesive strengtit is restored
after an 2arihquake at an initially rapid but decreasing rate wiile tire
tectonic stress rlses steadily, eartiiquakes occur more or less peri-
odically,

PAKISER, L. C., Continental Crust, Contract ARPA Order No, 193-64,
U. 8. Geological Survey, Wash,, D. C., 1964 (OFFiCIAL USE ONLY).

VESIAC 8146 VU O

AD 441 301
PAKISER, L. C.,, D. p. HILL, ’I‘_rﬂvqll imes, Anlplltudv_s_: i_l_l_ld__gﬂs_(a_l §lruc-.
ture Between Nevada Test Site and Boise, idaito, Tech, Letter No. 36,
Contract ARPA 133785, U 5. Geologicul Survey, Deuver, Colo., 1965.
VESIAC 13,782 VU Travei times of seismic waves from nuclear explosions recorded
AD 470 849 north of tire Nevada Test Site (NTS), when corrected for delays in the

upper 20 km of the crust based on interpretation of reversed profiles
form chemical explosions, Indicate that the deptit to the M Discon-
tinuity ranges from 29 km at 2 distince of 100 km north of NTS in tire
Basin and Range Province to 48 kmv at a distance of 680 km north of
NTS in the Snake River Dlainy. Abrupt changes in the M Discontinuity
occur in three places. Given is the velocity in the upper layer of the
crust. Ampiitudes of PN fail off with the inverse third power of dis-
tance; Implications of this regarding tire upper mantie structure are
given,

PAPAGEORGF, G. E., Design of_u_n)l'_JEctrlcnl Analog _fnri;_)h_oricnl Wave
Propagation in Soild Elastic Media, Thesis, Contract No. AF-AFOSR
76-62, Oregon State Univ., Corvallis, Oregon, 1964,

VESIAC 8420 vy Tils tiesis investigates tire design of electrical analogs to re-
present the propagation of seismic waves. The analogs developed
allow for tie study of the effects of varlations in the characteristic
constants of tire medium througit whici the wave propacates and
furtiier allow for tie ciraracteristics of the source to be imposed on
tite contpressional displacement propagation. It is assumed that the
source may be represented by a spherical radiator and by solving
the wave equation in spherical coordinates, tie transfer function of
the wave is obtained. Design of the analog /s described. To include
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VESIAC 15,024 vU
AD 641 160

VESIAC 15,170 VU
AD 642 546

VESIAC 9442 VU
AD 610 515

the effects of multiple layering a second analog, described here, was
designed.

PAPAZACHOS, B., N. DELIBASIS, N. LIAPIS, G. MOUMOULIDIS, and

G. PURCARU, Foreshock and Aftershock Sequences of Some Large

Earthquakes inthe Region of Greecc, Scientillc Rept. No. s, Contract
AF 61(052)-803, Natl. &serv. of Athens, Athens, Greece, 1966,

Deformation characteristies, magnitude and ttme distribution of
the aftershock of the large earthquakes occurring in the region of
Greece from 1926 ttl1 1964 are Investigated. An approxtmate rela-
tion between the number of aftershocks and the magnitude and focat
depth of the main shock haz been found. Also, an approxtmate reta-
tion has been dertved between the magnitude of the largest aftershock
and the magnitude and fucal depth of the main shock. It is shown that
Some properttes of the carth's materiat in the aftershock regton can
be dertved by studyling the magnitude distributton and deformation
charactertstics of the aftershocks.

PAPAZACHOS, B., N. MANDALOS, and M. POLATOU, Disperston of Sur-

face Waves Recorded tn Athens - Scientific Rept. No. @, Contract
F - FOSR), Nutl, Observ. of Athens, Athens, Greece,
1966.

Records at Athens, Greece, of 85 carthquakes with epicenters in
scveral regions of the earth were used to determine the group veloci-
ties atong thirty-ftve paths. The meun crustal thickness along cach
nath has been estimated by comparing the observation with Press's
standard curves. A linear relation has heen found between the mean
crustal thickness and mean ctevation along eiach path, This relatton
Is in agreement with Airy's isostatic hypotliesis. Determinatton of
Love-wave dispersion along five paths and Rayletgh-wave dispersion
along two paths In southeastern Europe and northern Asia Minor gave
vatues from 35 to 45 km for the crustat thickness tn this regton.

PAPIRNO, R., H. BECKER, Photoelastic Simulatlon of a Setsmic Rndlation_

Source, Final Rept, No. AFCRI.-64- 1009, Contract AF 19(628)-4012,
Allied Res. Assoc. Inc., Concord, Mass,, 1964,

A two phase photoelastic investigation of the radtation fietd sur-
rounding a simulated seismic source was performed. First, a method
was developed for produciug a shear fracture in 3 simulated shear
fautt in i urethane photoetastic plate model. The limtted selfhealing
ability of fractures in urethane rubber was exploited tn this phase of
the investigation, Iligh-speed motion pictures of the shear fracture
process tndicated that a slip-stick mode of fracture occurred prior
to the opening of a finite width crack. Second, strobelasticity was
employed to study the radiation pattern after shear tmpact. The iso-
clinic analysis and the derived stress trajectories indiciated that dila-
tional and distortional waves were present,

PARARAS - CARAYANNIA, G.. J. SASSER, E:lrthqunke_g)lcomor Deter-

mination Using Delta t Data, Rept. No. MG 65-16, Contract NONTi-
01}, Hawaii Inst. of Geophysics, Univ, of Hawali, Honotutu, Itawati,
1965,

461



VESIAC 15,902 VU
AD 631 847

VESIAC 17,037 VU

VESIAC 16,757 A VU

VESIAC 9413 VU

VESIAC 19,027 VU
Al 662 628

462

WIiLLOW RUN LABORATORIES

Theoretical time differences in the arrival of P-waves at five
different seismic stations around the Pacific have been compiled and
plotted by digital computer and by hand. Time-difference curves have
been plotted for each pair of seismic stations; such curves will allow
the quick determination of earthquake epicenters.

In~luded in this report is a modified version of the spherical
hyperbola program that was used in the compilation. Trav-l-time
difference charts are included as appendices for all combinations of
the seismic .tations.

PARISKAYA, G. N., "'Study of the Surface of » Vertically Laycred Medium

with a Complex Rellef on the Basis of a System of T ongitudinal Seismic
Profiles,'’ Trudy Inst, Fiziki Zemli, Akad. iiank, SSSR, No. 6, pp. 283-
319. 1959, (Translated from Russian), Contract DA 49-083 OSA-3137.

The possibility is shown of investigating the surface of a vertically
layered medium characterized by a complex relief on the basis of
dynamic and kinematic features of seism.c refracted waves recorded
on a system of longitudinal profiles,

UNIV. OF PARIS (STAFF), Activity Report of the Physics Laboratory of

the Ecole Normale Superieure - Seismology, Univ. of France, Paris,
France, 1966, (Translated from French), Contract DA-49-083 OSA-
3131.

In this report, the results of work in seismology conducted by
the Physics Laboratory of the Ecole Normale Superieure for the year
1966 are summarized.

PAVAGEAU, J., "Dispersion of a Plane Wave on an Irregular Surface By

Reflection," Acad. Sci. Paris Comptes Rendus, Vol. 256, No. 2, pp.
390-392, 1963, (Translated from French), Contract SD-18.

Utilizing the Fourier transform for the representation of the
reflecting surface, a dispersion law was established in which phase and
amplitude fluctuations introduced by the irregularities of this surface
are taken into account simultaneously.

PAYO, G., Crustal Structure of the Mediterranean Sea, Part 11, Phase

Velocily and Travel Times, Sci. Interim Rept., Rept. No. AFOSR 67-
"Contract AF 61{052)-657, Inst. Geografico Y Catastral, Madrid,
Spain, 1967

Crust-mantle structure of the Mediterranean sea is studied by
phase velocity of Love and Rayleigh waves and by body waves travel-
time. Two distinct regions are found; a Western Zone between Italy
and Spain of oceanic type (crustal thickness about 13km) not showing
low velocity channel in the Upper Mantle, and an Eastern Zone to the
South of Greece (crustal thickness about 23 km) with a very thick
sedimentary layer.

PAYO. G., A Study of Seismicity on the Peninsula Iberica Area - Observed

Noise {n the Standard Seismographs of Toledo Observatory, Contr,
No. AF 61{052)-657, Inst., Geografico Y Catastral, Madrid, Spain, 1963.
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The correlation between the veloclty of the wind In the area of
Toledo Observatory and the no} se observed on the long-period re-
cords of Standard selsmographs has been studied. This correlation
shows a clear dependence between the observed nolse amplitudes
on the horizontal components and the wind direction and velocity.
The maximum amplitudes are produced for the wind comliy from
the east. The authors though that this was because the E-wall of
the vault is the side of the building most exposed to the wind's free
action. The authors suggest a modification of the vauli, or, the
construction of a new one. Studies of noise produced by iraffic on
the highway nearest the Observatory have been made,

.

PEEBLES, J. R., and F. ‘1. BINDER, Lar ve-ArraF Signal and Nojlse Analysis,
g)_?clal Sci, Rept. No, 21, Epicentral Estlmat on for Five Evonts
Using Frequency-Wavenumber Spectra, Coniract VT, 6707, AF 33657
16678, Texas Inst,, Tnc., Da as, Texas, 1968

Five short-period evenis were processed using a 15-sec gate for
the LASA A0, D-ring subarray, a 10-sec ¢ate for the extended E3 suby-
array, and a 5-sec gate for the FI subarray, Gate positions were based
on time-trace playbacks and were chosen io include the primary P-
wave arrivals,

PEKERIS, C. L., Final Report on Theoretical Seismology Covering the
Perlod of January T, irough December 3T, 1969, Confract —
AF 6 1{052)-509, Welzmann Tnsi_ of ScT., Rehovo, Israel, 1965,

The main objective of this research is io produce exact theoreti-
cal selsmograms due to explosions of prescrihed character In well-
defined elastic medigy, The main subjects studied have been: (1) The
nature of seismograms produced by explosions in a sphere; (2) The
free oscillaiion of the earth; and (3) Propagatlon of seismic pulses
in a flat layered elasiic half-space.

PEKERIS, C. L., Theoretical Seismology, Annual Rept., I Jan, 1961 to 31
Dec. 1961, IncTu ing Quarterly Tech, Status Rept. No, 4. Contract No.
AF 61(052)-509, Welzmann Insi. of Sci., Rehovot, Israel, 1962 (OFFI-
CIAL USE ONLY),

PEKERIS, C. L., Theoreilcal Selsmnl(ﬂ, Final Report, Contract AF
61(052)-841, Weizmann Inst, of Science, Rehovot, Israel, 1966

The main topics of this research were: Tieoretical Seismo-
grams, The Internal Consiitution of the Earth, Analysis of the P-
Arrival Times from the Eniwetok and Bikini Nuclear Explosions and
Seismic Travel Times. This report lists four Technical Noies and
nine journal publications relailng io these topics.

PENA, C., Seismic Noise Survey, Volume 3, Long-Range Seismic Measure-

ments Pms’rnm, Tech. Data Rept., Contract VT 6703, F33057-67-C-

217, Teledyne 'lnduslr., Inc., Geotech. Div., Garland, Texas, 1967,
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This report is the third in a series of studies whicl, ey .2t
seismic noise levels at LRSM sites, Data from the short- and long-
period vertical seismographs from 33 sites are reviewed, and
standardized data compilotion methods are dlscussed. Cumulatlve
probability distributlon of amplitude curves and noise spectrum
curves are developed for each site studied,

PERELMAN, L I, "'Determination of Apparent Velocity According to the

Time-Distance Curves of Reflected Waves,'' Razved. I Promsl, Geofiz,,
No. 51, pp, 39-42, 1964, (Translated from Russian), Contract SD-78.

A method for determlIning apparent velocity at any point of the
time-distance curve of a reflected wave is presented, assuming that
a section of the travel time can be approxIlmated with sufficient accu racy
with a second order curve. All of the assumptions concerniig the
structure of the medium and the method for average velocitles are of
course retained.

PERONACI, F., ''The Selches of Iseo Lake,’" Annali di Geofisica, Vol, 2,

No. 3, pp. 406-416, July 1949, (Translated from Ttalian), Contract DA
49-083 OSA-3131.

The experimental data relative to uni-, bi-, and tri-nodel seiches
obtained with a model of the lake of Isco, were comparced with the
analytical results presented In a previous report. Some sclches were
found which involve only certain baslns of the lake, with the result
that the analytical study and the observatlons are in full agreement,

PETKEVICI, G. 1., and T. Z. VERBITSKII, ""Investigation of Longitudinal

Elastic Wave Veloclties in Rocks Saturated by Liqulds,’ Inst. Geofiz,
An SSSR. Geofiz. Svornlk, Vol. 5, No. 7, pp. 93-97, 1963, TTranslated
from Russian), Contract SD-78,

To clarify the physical nature of the saturation and in so doing
to determine the character, magnitude and slgn of the change in velocity
of elastic waves in real rocks, the authors have made direc! measure-
ments on core samples of various lithologleal types of rocks. By the
method of ultrasonic soundlng (at a frequency of 140 cps). determina-
tlons were made of the veloclty of longitudinal waves in 67 rock speci-
mens saturated with distilled water, 12 specimens saturated with
aqueous 207, NaCl solution, and 18 specimens saturated with kerosene.
The velocitles were measured in the natural, maximally saturated. and
absolutely dry states of the specimens,

PETRUSHEVSKIL, B. A., ''"The Relation Between Earthquakes of Maximum

Intensity and the Geological Conditions,' Byullet. Soveta o Sevsmologii,

A. N. SSSIR, No. 8, pp. 28-38, 1960, (Translated from Russian), Contract
DA 49-083 0SA-31317.

This paper deals with the possible conclusion that although seismic-
geological investigations do not give direct answers to questions about
the frequency and intensity of earthquakes, still, by using geological
data, one can obtain approximate indications of the relative frequency
of underground shocks in some cases,
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PETRUSHEVSKIY, B. A., '"The Geological Fundamentals of Seisriic Zoning -
The Relation of Selsmicity to Geological Features,'" Akad. Nauk, SSSR,
Geofiz, Inst, Trudy, Vol. 155, No. 28, pp. 1-59, 1955, (Translated {rom
Russian), Contract DA 49-083 OSA-3137.

VESIAC 15,092 vU The author finds the selsmo-tectonic method proposed by Gubin
to be based on erroneous assumptlons and supports Gorshkov's seismo-
geologic method. Tectonic features of the near-surface strata of a
region cannot determlne the genesis of seismic phenomena which
have their source at much greater depths, Only the study of deep
geolrgy of an area can make possible the localization of the focus
of an earthquake to determline its mechanical cause and to relate
seismologic evidence with the most important geologic features.
Therefore, the first step in seismic zoning ough o0 be the study of
the geology of the region. Tectonic features can _e of secondary
Importance and must be explored for their local value, of interest
primarily in engineering problems.

PFLUKE, J. Il., Model Studies of Seismic Energy Distribution Around
Different s of Source Il First Motions Produced by an Actual
Fault (TiESIS), Contract No, AF 19{604)-7383, Pennsylvania State
Univ., University Park, Pa., 1963.

VESIAC 6195 VU To facilitate the analysis of seismic data in earthquake focal-
plane problems it has been attempted to find 2 mathematical equiva-
lent of an earthquake source comprising a cystem of suddenly applied
forces acting at the focus which would deliver the same pattern of
seismic waves as the earthquake itself, This hypothetical system of
forces is referred to as tie earthquake source mechanismy, In an
effort to discover the expectable source mechanism of earthquakes
due to faulting In the earth, two-dimensional seismic models were
investigated. These models are discussed in detail in the report.
The amplitudes of the first motions of P and S waves were recarded
and plotted for all models, and are discussed. Presented is a hypo-
thetical description of the physical processes at the source,

PFLUKE, J. 11., Seismic Model Studies of First Motions I’x“ogg_ccd ll!' an
Actual Fault, {Dissertation), Contract AF 19{604)-7383, Pennsylvania
State University, University Park, Pennsylvania, 1963,

VESIAC 9579 VU In arder to facilitate the analysis of seismic data in earthquake
focal-plane problems it has been attempted to find & mathematical
equivalent of an earthquake source comprising a system of suddeniy
applied forces acting as the focus which wouid deliver the same pattern
of seismic waves as the eart! quake itseif., This hypothetical system
of forces is referred to as the earthquale source mechanism. In an
effort to discover the expectabie source mechanism of earthquakes
due to faulting in the earth, two-dimension:al seismic models were
investigated. A hypothetical description of the physical processes
at the source is presented which is based on the modei observations
and theory.
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PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismtc Array
(LASA), First Quarterly Tech. Rept., 1 May to ; August 1968, Rept.

No. ESD-TR-68-316, Contract F19628-68C-0401, Philco-Ford Corp.,

Btllings, Montana, 1968

This report concerns technical activity at the Montana LASA.
It describes engineering work to interface the IBM System/360 Model
44 computer to the LASA and the programmtng to develop the operating
system for the Montana segment of the Interim Integrated Signal Pro-
cessing System.

PHILCO- FORD CORP. (STAFF), Montana Large Aperture Seismic Array,
First Quarterly Tech, Rept., Rept. No. ESD-TR-69-360, Contract

F19628-70C-0010, Philco-Ford Corp., Btllings, Montana, 1969

This report concerns the technical activity associated with the
operation and maintenance of the Montana Large Aperture Setsmic
Array (LASA). The data center computer operation statisttcs are
presented. A description of the array control along with such array
operation statistics as subarray data outages and incidence of defec-
tive array equipment is provided. The maintenance effort at the LDC
and LMC is discussed and the work order system is described. Tie
activtties, such as land restoration, of matntaining the array facility
are listed, Also provided are discussions of the RA-5 amplifier bias
battery increasing failure rate and the actions taken to rectify the
defective sensors at subarray E3,

PHILCO- FORD CORP. (STAFF), Montana Large Aperture Seismic Array,

First Quarterly Tech, Rept., Rept. No, ESD-TR-70-364, Coniract
F19628-70C-0254, Phllco-Ford Corp., Btllings, Mo., 1970

This report concerns the technical activity associated with the
operation and maintenance of the Montana Large Aperture Seismic
Array (LASA) for the period May - July, 1970. Changes in the opera-
ting modes of both the IBM/360 and PDP-7 computers are described.
The microbarograph data recording is described. Array equipment
fallures are summarized. Progress on the long-period system modi-
ficatton and the RA-5 amplifier rehabilitation program is presented.
Statisttcs relating to the operation of the data center, maintenance
of equipment and land facillties support are provided.

PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismic Array,

Sccond Quarterly Rept., 1 August to tober 1968, Rept. No, ESD-
TR 68-426, Contract F19628-68C-0401. Philco-Ford Corp., Billlngs,
Montana, 1968

This report concerns technical activity at the Montana Large
Aperture Seismic Array (LASA). IBM System 360 Model 44 con-
puter programniing to complete the Montana segment of the Interim
Integrated Signal Processing System (11SPS) and system testiny are
discussed. Array work described includes instaiiation of attenuated
short-period and long-period seismic stgnal channeis and completion
of the Large Aperture Microbarograph Array (LAMA). A report on
otl well drilling noise confirms preliminary conclusions which state
that no effect on LASA data analysis from analog sum signals is



WILLOW RUN LABORATORIES

evident unless drilling occurs within about two miles of the center
hole sensor. Measured short-period seismic channel phase shift
statistics are reported.

PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismic Array,
Second Quarterly Tech. Rept., Rept. No. ESD-TR-70-31, Contract
F19628-70C-0010, Philco-Ford Corp., Billings, Mo., 1970

VESIAC 20,119 VU This report concerns the technical activity associated with the

AD 866 562 operation and maintenance of the Montana LASA for the period Octo-
ber - December, 1969. The LASA Data Center comjputer operation
statistics are presented. Array operation statistics such as subarray
data outages and incidence of defective array equipment are provided.
The LASA maintenance effort for the period is discussed. Locations
of oil well drilling activity in the array vicinity are presented. Dis-
cussions of equipment built for the improvement and safety in testing
the LASA weather station equipment and standby power system are
given,

PHILCO-FORD CORP. (STAFF). Montana Large Aperture Seismic Array,
Sccond Quarterly Tech. Rept., Rept. No. ESD-TR-70-381, Contract
F19628-70C-0254, Philco-Ford Corp., Billings, Mo., 1970

VESIAC 20,464 VU This report concerns the technical activity associated with the
operation and maintenance of the Montana Large Aperture Seismic
Array (LASA) for the period August - October 1970, Improvements
to the array operation using the PDP-7 computer for on-line moni-
toring and calibration control are described. Progress on the long-
period system modification, the RA-5 amplifier rehabilitation, the
LTV-6 microbarograph remote calibration, and the power system
battery voltage measurement modification is presented. Array equip-
ment performance and failures are summarized. Statistics relating
to the operation of the data center, maintenance of equipment and
land facilities sujpport are provided.

PHILCO-FORD CORP, (STAFF), Montana Large Aperture Seismic Array,
Third Quarterly Technical Rept,, Rept. No. ESD-TR 69-57, Contract
F19628-68C-0401, Philco-Ford Corp., Billings, Montana, 1969

VESIAC 19,397 VU This report concerns technical activity of the Montana Large

AD 850 373 Aperture Seismic Array (LASA). Computer program and equipment
canfiguration changes to the Montana segment of the Interim Integrated
Signal Processing System (I1ISPS) are discussed. Array work de-
scribed included installation of a number of weather stations which
permit the measurement of wind speed and direction, temperature,
and barometric pressure. A report on the evaluation of a thermoelec-
tric generatar as a subarray power source concludes that it is en-
tirely satisfactory with respect to reliabiiity, output stability, oper-
ating economy, simplicity of operation, insensitivity to ambient con-
ditions, and overload protectlon, Also provided are statistics on the
seismic events reported in the Seismo Bulletin, maintenance of the
equipment, and reneral operation of the Data Center.
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PIIILCO-FORD (STAFF), Montana Large Aperture Seismic Array, Third

Quarterly Tech. Rept., Rept, No, ESD-TR-"70- , Contract F19628-
70C-0010, Philco-Ford Corp., Billings, Mo., 1970
VESIAC 20,251 VU A planned study of the short-period seismic channel tolerances
AD 871 7147 Is presented. A new procedure for characterlzi ng array equipment

fallures is described zlong with changes to the EDP maintenance
documentation system. Recent calibration data for the ESSA nilcro-
barograph array are given, Release of a weather bulletin via phone
line interface between the LASA Data Center and the Billings Weather
Bureau Is described. Description of a long-period seismometer
cabling and free-perlod adjustment improvement mhdification is
Included. A short-period sensor field test and RA-5 amplifier reha-
bilitation program in progress is detatled. The LDC computer and
array operatlon statistics are provided.

PHILCO-ORD CORP, (STAFF), Montana Large Aperture Seismic Array,
For.rth Quarterly Tech, Rept,, Rept. No, ESD-TR-69-1 1, Contract
F19628-68C-0401, Philco-Ford Corp., Billings, Mo., 1969

VESIAC 19,750 VU This report concerns technical activity at the Montana Large

AD 855 745 Aperture Seismic Array (LASA). The computer program chauges
to the Montana segment of the Interim Integrated Signal Processing
System (IISPS) are discussed. These were vequired in order to delete
the tape recording function and to eliminate other peripheral equip-
ment. Brief descriptions of the various Montana LASA munuals bheing
prepared or revised are presented. Also provided are statistics on
the selsmic events reported In the Seismo Bulletin, maintenunce of
the equipment, and general operation of the Data Center.

PHILCO-FORD CORP. (STAFF), Montana LASA, Final Rept., 1 May 1968
through 30 June 1969, Rept. No, L'SD-TR-6§-283, Contract F19628-
68C-0401, Philco-Ford Corp., Billings, Montana, 1969

VESIAC 19,885 VU This report represents fourteen (14) months of actlvities by the

AD 860 480 Communications and Technical Services Diviston of the Philco-Tord
Corporation in behalf of the Montana Large Aperture Seismic Array
(LASA). The presentatlon covers a precise and factual dis ussion
of research and engineering work and technical effort during a fifth
quarterly period from 1 May 1969 through 30 June 1969 (Section 11)
and a summary of accomplishments for the entire cont ract period of
1 May 1968 through 30 June 1969 (Section {I1). Particular attention
is focused on the development, improvement and reconfiguration of
LASA during the contract period.

PlilL.CO-FORD CORP. (STAFF), Montana Liarge Aperture Seismic Array,
Final Rept., 1 July 1969 to 30 April 1970, Rept. No. FSD-TR-70-2060,
Contract F19628-70C-0010, Phiico-Ford Corp., Biliings, Montana,
1970

VESIAC 20,402 vU The method employed for remotely calibrating the amptitude
responses of the array’s short-period seismic channels is described,
The operation for the period of remotely controlling the long-period
seismometers is presented. Array equipment failures are sunimarized.
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Progress on efforts directed towards allowable channel tolerances,
is indicated. The maintenance programs together with a summary
of activities are discussed. Improvements to short-period and long-
period seismic systems and the installation of near-surface seismo-
meters at subarray D1 are described. Statistics relating to the
operation of the data center, maintenance of equipment and land
facilities support are provided.

PHILLIPS, D. R., and D. S. KELLEY, Preliminary Evaluation of Beam-
Steering Capabilities of the TFSO 37-Element Array, Tech. Rept.,
Rept. No. TR 68-47, Contract VT /8702, F3365T068C-0766, Teledyne
Indust., Inc., Geotech Division, Garland, Texas, 1968

VESIAC 19,157 VU The evaluation of the beam-steering capabilities of the 37-element
short-period seismograph array at TFSO indicates that the array pro-
vides a signal-ts-noise ratio improvement over a signal detector of
approximately 12 dB at frequencies near 1.0 cps. The phased summed
output of the array suppresses the noise by a factor of YN (15.6 dB)
for frequencies greater than about 1.5 cps. At 1.0 cps, the average
noise reduction relative to an individual output is 13.7 dB. The signal
amplitude loss in a 30-second P-wave coda is between 1.0 and 2.0
dB in the frequency range of greatest signal power (0.5-1.0 cps).

PHILLIPS, D. R., and J, M. WATD, Evaluation of the Detection Capabilities
of the UBSO Long-Period Array, Rept, No, TR 69-53, Contract VT/9703,

F53657-69C-0759, Teledyne-Geotech, Garland, Texas, 1970

VESIAC 20,126 VU Three events from different directions were selected from which

AD 866 821 both a P and a Rayleigh waves energy was recorded by the seven ver-
tical long-period seismograplis of the UBSO array, Using the power
density spectra of the signals and noise segments preceding the sig-
nals, signal-to-noise ratios were formed for the simple and phased
summations, The simple summation indicated an improvement in
signal-to-noise over a single detector of approximately 17 d3 at the
peak noise frequency of 0,0625 cps for the P-wave signal, but showed
little or no improvement for the Rayleigh energy because of the large
degree of Rayleigh signal loss, In all three cases the phased summa-
tions show improvement for both P and Rayleigh signals; however,
the degree of improvement varied from event to event because of
the directional properties of the noise sources.

PHILLIPS, G. C., L. M. MOTT-SMITH, C. WU, and J. C. WOODALL,
Study of Seismic Signals and Noise Detected by a Buried Array,
Rept. No. 4410-83-X, Contract SD-78 {ARPA), Inst. of Sci, & Tech,,
Univ. of Mich., Ann Arbor, Mich., 1964,

VESIAC 8884-11 VU Simultaneous recordings of seismic signals and noises with in-

AD 452 596 struments consisting of a short period vertical-movement Benioff
seismograph and an array of seven shallowly buried low frequency
geophones have been compared. In general, the same earthquake
signals were recorded in both systems, but the amplitudes of unde-
sired background noise have been reduced in the buried-array sys-
tem. It is concluded that the buried-array system produces a clearer,
more outstanding, P-wave arrival event, within its detection capabllity,
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VESIAC 14,952 VU
AD 637 687
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PHILLIPS, G. C., and C. WU, Enhancement of Seismic Signals by Means

of a Buried Array, Semiannual Rept. Nc. 2, MI P 3614, Contract AF
19(628)-3888, Mandrel Industr., Inc., Houston, Texas, 1965,

Simultaneous recordings of seismic signals and noises with in-
struments consisting of a short-period vertical-movement Benioff
seismograph and an array of seven shallowly buried 2-cps seismom-
eters has been compared. Conclusions are given. Resulis are given
of estimates of spectral density of noise and signal plus nolse for re-
cord samples obtained at three field sites (Houston Site, Llano Site in
Texas, and Poplarville Site in Mississippi) which were computed and
compared. Given is how the improvement factor was determined.
Values for various sites are presented, and two factors tha’ contri-
buted to the improvement are given.

PHILLIPS, G. C,, and C. WU, On Recordings of Salnion Event of Project

DRIBBLE, Memorandum, Conir, No, AF 19(628)-3888, Mandrel Indust.,
Inc., Houston, Texas, 1964.

Discussed is the relevant information about the two types of
records giving data on the SALMON event of Project DRIBBLE, Miles
City Station in Montana, October 22, 1964. Section I describes the
field arrangement of the instruments, given Benioff trace magnifi-
cation, and reports that the traces 1-7 move downward if the first
motion is compressional, and upward for rarefractional motion.
Traces 8 and 9 are reversed. Also noted is the large amplitude of
trace 9 of the ""Heliocorder Record'', Section 2 describes the field
set-up, the magnification factor, and an analysis of the ""Playback
Record for Detail Studies''. Included is the recording of a probable
teleseismic event around 10:0C a. m., (5.5 minutes after the arrival
of the SALMON Event).

PHILLIPS, G. C., and C. WU, Research Directed Towards the Enhance-

ment of Seismic Signals by Means of a Buried Array, Semiannual
Rept., Contract AF 19(628)-3888, Mandrel Industr., Inc., Houston,
Texas, 1965.

This project proposes to investigate the geophysical reasons why
the shallow buried array improves signal-to-noise ratio so that op-
timum use of the techniques may be directed towards further improve-
ment of the ratio. The three phases of the contract described are:

(1) to modify the detecting system to permit recording the output of
seven individual seismometers; (2) to investigate other areas where
different geological and geophysical environments exist: and (3) to
analyze data obtained in order to compare signal-to-noise ratios ob-
tained by the seven-seismometer array and a surface Benioff seis-
mometer.

PHILLIPS, G. C., C. WU, Study of Seismic Signals and Noise by Means of

a Buried Array, Final Report, 1 February 1964 to 1 February 1966,
Rept. No. AFCRL-66-578, Contract AF 19(628)-3888, Mandrel Indus-
tries, Inc., Houston, Texas, 1966,

Spectral treatments on S-P (0.5 - 5.0 cps) seismic noise obtained
from four sites with a small buried seismometer array at shallow
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depths were performed. The results obtained from the Houston site
indicate (1) high coherence: (2) similarity of wave packets: (3) atten-
uations of particle velocity with near surface layers acting as a iow-
pass filter; (4) almost constant propagation velocity of about 1i50-
1250 ft/sec. As a result of these findings, couclusions are reached
regarding the seismic noise near 2 cps in this area, and the S-wave
velocity in the weathering layer. Similar results were obtained at
Montana sites and the Tennessee site except the seismic noise pro-
pagates at higher velocities.

PHINNEY, R. A,, Geophysical Data Recording and Processing Using a
Small Digital Facility, Sci. Rept., Contract AF 49(638)-1243, Prince-
ton Univ,, Princeton, N, J,, 1967

The equipment and operating configuration described in this re-
port arose from the recording needs of the field magneto-telluric
program started under NSF sponsorship in 1966, Briefly, the require-
ments for data recording in the magneto-telluric experiment are
stated.

PHINNEY, R. A., Research in Geoplysics (Seismology), Semi-Annual Tech,
Summ., Contract AF 3916335-1231’, Princeton Univ., Princeton, N. J,,
1964

The method of spectral ratios has been applied to the analysis of
long-period body waves at the USC&GS stations at Albuquerque and
Bermuda-Columbia. An exposition of the method and analysis of the
results will be distributed in a separate paper which will be available
soon,

PHINNEY, R. A., Research in Geophysics (Seisniology), Semi-annual Tech,
Summ. and Quarterly Progress Rept., Coniract AF 49(638)-1243,
Princeton Univ., Princeton, N, J., 1967,

The results of a study of diffraction by the core are presented
along with a brief outline of the computer programs used in the
analysis of LASA and LRSM data.

PHINNEY, R. A., Structure of the Earth's Crust from Spectral Behavior
of the Long Period Body Waves, Contr, No, AF 49(638)-1243, Prince-
ton Univ., Princeton, N, J,, 1964,

Long-period P waves from distant earthquakes have been analyzed
at Albuquerque and Bermuda in light of Haskell's theory for the spec-
tral responsc of a layered crust. By using the ratio of the vertical
spectrum to the horizontal component spectrum, one obtains a func-
tion which depends on structure beneath the station, Because of the
poorly understood nature ci{ the signal which fr llows the first P mo-
tion, the motions of power spectral analysis were applied and a lag
window selected to discriminate against long time correlations wi h
the signal. It is explained how corrections for the differing responses
of the three components are made. Also described is a range of
crustal models, agreeing with the data, which have been found.
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PHINNEY, R. A., Theoretical Calculation of the Spectrum of First Arrivals

in Layered Elastic Media, Contract AF 49(638)-1234, Princeton Univ,,
Princeton, New Jersey, 1965,

A difficulty arises in the calculation of the spectral parameters of
first-arriving signals in seismology because the first arrival usually
behaves as an imperfectly trapped mode, Mathematically, it arises
from the contributions of branch line integrals and complex poles,
Attempts to transform the solution into a generalization of the normal
modes have been a mathematical success only. The difficulties of
this solution necessitate a different, less elegant approach: by a
change of variable, by twice transforming the solution to form a
product. The technique is completely described in this article.

PHINNEY, R. A., and D, V. HELMBERGER, Research in Geophysics

(Seismology), Final Rept., 1 July 1963 through 31 December 1969,
Contract AF 49(638)-1243, Princeton Univ., Princeton, N. Y., 1969

The primary objectives of the project were: (1) The development
of theoretical methods for treating the amplitude and phase charac-
teristics of body waves in the earth, (2) The development of parallel
numerical methods for computing the amplitudes and phases of body
waves in a radially heterogeneous earth. (3) The application of these
results to a more complete understanding of observed long- and short-
period signals from explosions and earthquakes.

PIERCE, A.D., and J. W, POSEY, Theoretical Prediction of Acoustic-

Gravity Pressure Waveforms Generated by Large Explosions in the

Atmosphere, Final Rept., 1 Feb, 1967 to 31 Jan, 1970, Confraet F19628-
67C-0217, Mass. Inst. of Tech,, Cambridge, Mass,, 1970

A computer program is described which enables one to compute
the pressure waveform at a distant point following the detonation of
a nuclear explosion in the atmosphere. The theoretical basis of the
program and the numerical methods used in its formulation are ex-
plained; a deck listing and instructions for the program's operation are
included, The primary limitation on the program's applicability to
realistic situations is that the atmosphere is assumed to be perfectly
stratified, However, the temperature and wind profiles may be arbi-
trarily specified, Numerical studies carried out by the program show
some discrepancies with previous computations by Harkrider for the
case of an atmosphere without winds. These discrepancies are analyzed
and shown to be due to different formulations of the source model for
a nuclear explosion. Other numerical studies explore the effects of
various atmospheric parameters on the waveforms, In the remainder
of the report, two alternate theoretical formulations of the problem
are described. The first of these is based on the neglect of the vertical
acceleration term in the equations of hydrodynamics and allows a solu-
tion by Cagniard's integral transform technique, The second is based
on the hypothesis of propagation in a single guided mode and permits
a study of the effects of departures from stratification on the waveforms.

PILANT, W. L., Automated Techniques in Model Seismology, Contract

AF 49(638)-1534, Univ. of Pittsburgh, Pittsburgh, Pa., 1966.
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VESIAC 14,948 VU The introduction of advanced electronic instrumentation has
made possible a large improvement in the techniques of model seis-
molugy. Instead of using the time-consuming process of hand reduc-
tion of photographic records, one can now record travel times and
wave amplitudes directly from the oscilloscope presentation and can
digitize entire waveforms for later processing on a digital computer.
As an example of waveform analysts, transmission coefficients are
obtained for Rayleigh waves propagating around a corner in a two-
dimensional situation.

PILANT, W, L., Tectonic Features of the Earth's Crust and Upper Mantle,
Semi-annual Tech. Rept., Contract AF 49({638)-1534, University of
Pittsburgh, Pittsburgh, Pa., 1966.

VESIAC 14,454 VU The first part of this report is a study dealing with Rayleigh sur-

AD 482 820 face wave velocities across North America. The second is concerned
with the transmission of Rayleigh waves around the corner of a wedge.
Results for this part of the study are in final form and are compared
with theoretically predicted values.

PILANT, W. L., Tectonic Features of the Earth's Crust and Upper
Mantle, Semi-Annual Tech. Rept., Contract AF 49(638)-1534, Univ.
of Pittsburgh, Pittsburgh, Pa., 1966.

VESIAC 15,183 VU A discussion is given of the quality of the data obtainable from

AD 804 294 carefully selected Rayleigh surface waves traversing the North
American continent. Using data from five events, a phase velocity
map is constructed for the United States, the Canadian Shield, and
Greenland. Average values are computed for various regions of this
area and are given in a table and compared from region to region as
well as with previous results.

PILANT, W. L., Tectonic Features of the Earth's Crust and Upper Mantie,
Final Tech. Rept., Contract AF 49(638)-1534, Univ. of Pittsburgh, Ditts-

burgh, Pa., 1967,

VESIAC 16,647 VU The principle purpose of this research was to investigate the
effects of major tectonic features of the earth upon the transmission
of surface waves, To do this, a study was made of Rayleigh waves
crossing the North American continent from many azimuths. The
following properties were looked at: phase velocity variation, group
velocity variation, refraction and reflection, and attenuation,

PILOTTE, F. F., and E. A, FLINN, A Preliminary Evaluation of a Method
for Linear Array Data Processing, Contract VT,/2037, AF 33{657)-
12247, United ElectroDynamics, Inc., Pasadena, Calif., 1964 (OFFICIAL
USE ONLY).

VESIAC 7613 VU O
AD 439 059

PLUTCHOK, R., Analysis of Seismic Noise at the Yellowknife Array,
Can; . Scientific Rept, No. 157, Contract VT, 6702, AF 33(657)-15919,
Teled,.te Indust., Earth Sci. Div,, Alexandria, Va., 1966,

473



VESIAC 14,948 VU

VESIAC 14,454 VU
AD 482 820

VESIAC 15,183 VU
AD 804 294

VESIAC 16,647 VU

VESIAC 7613 VU O
AD 439 059

WILLOW RUN LABORATORIES

The introduction of advanced electronic instrumentation has
made possible a large improvement in the techniques of model seis-
mology. Instead of using the time-consuming process of hand reduc-
tion of photographic records, one can now record travel times and
wave amplitudes directly from the oscilloscope presentation and can
digitize entire waveforms for later processing on a digitai computer,
As an exampie of waveform analysis, transmission coefficients are
obtained for Rayieigh waves propagating around a corner in a two-
dimensional situation.

PILANT, W. L., Tectonic Features of the Earth's Crust and Upper Mantie,

Semi-annual Tech. Rept., Contract AF 49{638)-1534, University of
Pittsburgh, Pittshurgh, Pa., 1966.

The first part of this report is a study deaiing with Rayleigh sur-
face wave velocities across North America. The second is concerned
with the transmission of Rayieigh waves around the corner of a wedge.
Results for this part of the study are in final form and are compared
with theoreticaliy predicted vaiues.

PILANT, W. L., Tectonic Features of the Earth’s Crust and Upper

Mantie, Semi- Annual Tech. Rept., Contract AF 49{638)-1534, Univ.
of Dittsburgh, Pittsburgh, Pa., 1966,

A discussion is given of the quaiity of the data obtainabie from
carefuiiy selected Rayieigh surface waves traversing the North
American continent, Using data from five events, a phase veiocity
map is constructed for the United States, the Canadian Shieid, and
Greenland. Average values are computed for various regions of this
area and are given in a table and compared from region to region as
weii as with previous resuits.

PILANT, W. L., Tectonic Features of the Earth’s Ccust and Upper Mantle,

Finai Tech. Rept., Contract AF 49{638)-1534, Univ. of Pittsburgh, Ditts-
burgh, Pa., 1967,

The principie purpose of this research was to investigate the
effects of major tectonic features of the earth upon the transmission
of surface waves. To do this, 2 study was made of Rayleigh waves
crossing the North American continent from many azimuths, The
foilowing properties were jooked at: phase velocity variation, group
vejocity variation, refraction and reflection, and attenuation.

PiLOTTE, F. F., and E, A, FLiNN, A Preliminary Evaiuation of a Method

for Line.r Array Data Processing, Contract VT /2037, AF 33{657)-
12247 United EiectroDynamics, Inc., Pasadena, Calif., 1964 (OFFiCIAL
USE ONLY).

PLUTCHOK, R., Analysis of Seismic Noise at the Yeiiowknife Ar v,

Canada, Scientific Rept. No. 157, Contract VT, 6702, AF 33(65/)-15919,
Teledyne Indust., Earth Sci. Div., Aiexandria, Va., 1966.
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From data supplied by the United Kingdom Atomic Energy Autho-
rity the structure of the vertical component of a seismic nolse field
at the Ysllow-Knife array in Canada (YKC) was examined. Because
of the large relative spacing at YKC, meaningful wave-number spec-
tra could not be obtained. Thus the noise field was examined by
computing auto- and cross-correlations, power-spectra, and coher-
encies of various noise samples at chosen seismometers. System
noise was found to adversely effect the results obtained, particularly
above 1.5 ¢ps.

POCKELS, F., ''Results of More Recent Seismic Research Relative to the
Physical Constitution of the Interior of the Earth,"” Sonder. Auz. Geol,
Runds., Vol. 1, pp. 249-268, 1910, (Translated from German),
Contract SD-78.

The recent seismic research referred to in the title was apparenily
completed not later than 1910, the latest date in the bibliography or
footnotes., Pokels has reviewed the basic operations of a seismograph,
paying close attention to the interpretation of seismic waves as they

suggest the composition of the core and the exisience of a sudden change

In the interior at a depth of about 1500 km. e reviews the work of
Wiechert, Laska, Benndforf and Zoppritz, and announces confirmation
of Wiechert’s theory of a metal core and a rock mantie 1300 to 1600 km
thick. Most of the paper is devoted to the mathematics and geometry
of travei time curves as they are used to determine the path of the
rays of the first or second foreshocks.

POHLMAN, N. E,, and V. G. GREGSON, Experimental Investigation of
Decoupling Techniques, 1ITR1 No. T6087, Contract DA 49-146-XZ-
317, i“inols Inst. of Tech., Chicago, ill., 1965,

The primary objective of ihis program is to reduce the seismic
disturbances from underground explosions by manipulating ihe close-
In material surrounding the explosive charge. A series of closely
controlled experiments have been conducted by IITR1L. The standard
tesi, the resulting seismic records, the computation of the decoupling
factor, the measurement of peuak io peak amplitude for the third peak

of the Rayleigh wave and values for the tamped charge in relation to
the value of the air cavity are discussed.

POLAK, L. S., "'Attenuaiion and Absorption of Reflected Waves in Sedi-
mentary Rocks,"" Akad. Nauk, Prikladnaya, Geof., Vol, 17, pp. 16-32,
1957, (Translated from Russian), Contract SD-78,

The author invesiigates the principle and mechanism of attenuation
of elastic longitudinal waves reflecied by rocks from a theoretical and
practical point of view. He concludes thai the attenuaiion of intensity
by ariificially exciting and elastic longitudinal wi.ve as the result of
travel through a iayer of sedimentary rocks, its -eflection and reiurn
to the surface, is determined by a series of factors: by ihe propaga-
iion of a wave froni, Substantially by absorption, by the relaiion of the
depth of a reflacting layer io the wave length, by the smoothness of the
reflecting bouadary, by the Rayleigh coeficient of reflection, and by
an oblique incidence also with the emergence of converted waves.

The nature of absorpiion and the coefficieni of absorption are fuily
discussed.




VESIAC 15,915-1 VU

VESIAC 13,124 VU

VESIAC 10,247 VU

VESIAC 15,915-D VU

WILLOW RUN LABORATORIES

POLLACK, H. N., Two-Dimensional Waves on an Infinite Medium Bounded

Internally by a Harmonically Pressurized Ellipse, Rept. No. 7885-
I-X, Confract AF Elﬁﬁﬁ;-i%’?ﬁ - DA 49-083 GSK-3137, SD-78, Univ.
of Mich., Inst. of Sci. & Tech., Ann Arbor, Mich., 1967.

This paper studies the role of the cavity shape in determining
the two-dimensional far-field radiation from a pressurized source.
The radiation patterns are obtained for both the longitudinal and
transverse waves radiating from an elliptical region that varies from
a line source to a circular source.

POLYIOCK, P., and J. G. MC DERMOTT, Worldwide Collection and Inter-

pretation of Earthquake Data, Special Rept. No. 2, Correlation of Time
Residuals with Magnitude, Contract No. C—104-65, Texas Instr., Inc.,
Dallas, Texas, 1965.

This report presents the results of an investigation to determine
whether; (1) an empirical correlation may be observed hetween time
residuals and magnitude on a station-source region basis; (2) average
time residuals as observed on seismic recordings tend to become
more negative as magnitude increases; (3) station-source region time
corrections expressed as a function of magnitude will increase the
accuracy of hypocenter determinations. Also discussed is the source
of the time residual data used in this study. Results are given of the
evaluation of the computer output. Limitations of the techniques used
in this study are given, and suggestions for future studies.

POLSHKOV, M. K., ""Questions of the Theory and Calculation of an Electro-

Dynamic Seismograph with the Calculation of the Input Circuit of a
Seismic Amplifier,"" Akad. Nauk, Prik. Geofizika, Vol. 22, pp. 37-58,
1959, (Translated from Russian), Contract SD-78.

This paper is about the correspondence of parameters of an
electrodynamic seismograph and the input circuit of a seismic ampli-
fier, and the theory of established processes in the system ''an elec-
trodynamic seismograph''—the input of a seismic amplifier. Attempted,
is to give a clear idea of the form of the frequency and phase charac-
teristics of a seismograph, with a calculation of the influence of an
electrical input circuit of an amplifier on these characteristics, and
even more on the form of established processes, originating in the
seismograph with its connection to the input ¢f a seismometer channel,
The author tries to solve problems concerning the form of the charac-
teristics of the system of ''seismograph-amplifier input' and of special
processes of this system.

POMEROY, P. W., The Distance Ranges and Minimum Magnitudes Re-

quired for Detection of Surface Waves, Rept. No. 7885-1-X, Contract
DA 49-083 OSA-3137, SD-78, Univ. of Mich., Inst. of Sci. & Tech.,
Ann Arbor, Mich., 1967,

The distance ranges and minimum magnitudes required for re-
cording surface waves using long-period seismographs are studied.
Results indicate that there is effective surface-wave generation at
least in the magnitude range about 3.6 and that probably there is no
minimum limit on the magnitudes at which surface waves are gener-
ated.
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POMEROY, p. W., Establishment of a Long-Period Seismograph Network

Utilizing Magneétlc Tape Recor ing, Rept. No. L-65-527, Con-
tract AF 1 - » Lamont Geological Observatory, Columbia
University, Palisades, New York, 1965,
VESIAC 12,851 vU Discussed are the establishment and operations of a world-wide
AD 622 794 network of long-period seismograms recording on magnetic tape.

eight analysis techniques developed and/or utilized for data analysis
in this program. Also discussed are four studies of particular interest
to the VELA UNIFORM PROGRAM.

POMEROY, P. w., Establishment of a Lon Period Seismograph Network
Utilizing Magnefic Tape Recoraing, Semlannual Tech. Summ. Rept,
No, 4, Contract AF 1913635-3455, Lamont Geol. Observ., Columbia
Univ., Palisades, N, Y., 1963,

VESIAC 14,325 vy Four stations of a network of long-period seismograph stations

using magnetic tape as a recording medium have been established

data is currently being emphasized. Discussed in this report are:
(a) the network stations; (b) instrumentation; and (c) analysis tech-

POMEROY, P. W., Establishment of a Long Period Seismograph Network
Utilizing Magnetic Tape Recording, Semiannual Tech. Summ., Rept.
No. €, Contract AF 19(604,-8485, Lamont Geol. Observ., Columbia
Univ., Palisades, N, Y., 1964,

VESIAC 14,326 vU A network of long-period seismograph stations using magnetic
tape recording and magnetic tape data analysis was established, All
stations of the network are Now operational and the seismic data is
being received and analyzed in the Analog Analysis Laboratory of
Lamont Observatory. Current emphasis is on the analysis of thc
tape recorded data, Discussed in this report are: (a) network sta-
tions; (b) instrumentation: and (c) analyses and results,

POMEROY, P. w., Establishment of a Long Period Seismograph Network
Utilizing Magnetic Tape Recording, Semiannual Tech. Summ, Rept.
No. 7, T June 1964 < November 1964, Contract AF 19(604)-8485,
Lamont Geol. Observ,, Palisades, N. Y., 1965.

VESIAC 9170 vuU The first part of this report lists the completely operational
stations of the network, and describes the design, testing and procure-
ment of real time playback faciiities for remote stations and the in-
stallation of the TR-48 analogue computer, Part two discusses
studies of the aftershock sequence of the Alaska earthquake, ocean
bottom data, Gnome and Hardhat data, recording of the Jarger Lake
Superior shots on the short-period magnetic tape system at
Palisades, and a study to determine the lower limit in time between
P and S at which the multiplication of the longitudinal and vertical
components can separate P and S.
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POMEROQY, P. W, Operation of a Long Period Seismograph Network
Utilizing Magnetic Tape Recording and Knal!ses of Data Recorded
on Magnetic Tape, Annua Rept. I, June 1965-May , Contract
AF 195:6235 5058

- » Columbia University, Lamont Geol, Observatory,
Palisades, N. Y., 1966.

Given are the stations of this network which have been fully oper-
ational during the report period. During the year, automatic timne
encoding units have been built and shipped to these stations. Also
given are scientific accomplishments during the period: (1) Analysis
of short-period energy from GNOME, HARDHAT, Hebgen Lake, and
New Madrid events was completed. An abstract of a paper on this
Subject is included; (2) Analysis of relative excitation of surface
waves by the underground nuclear explosion LONGSHOT was com-
pleted partially under support of the contract. An abstract is included
for a paper on the subject; and (3) Analysis of amplitude and phase
information on PcP arrivals for nuclear explosions and earthquakes
has been carried out.

POMEROY, P. W., Operation of a Long Period Seismograph Network

Utilizing Magnetic Tape Recording and Analysis of Data Recorded on
Magnetic Tape, Final Sci. Rept., Contract AF 191623i-5653, Lamont
Geol. Ob

serv,, Columbia Univ., Palisades, New York, 1967.

Many studies utilizing data from the worldwide network of long-
period seismographs have been carried out and several of these are
of particular significance to the VELA-UNIFORM program, These
include: (1) the relative excitation of surface and body waves by the
underground nuclear explosion LONGSHOT; (2) the magnitude and AR
measurements from nuclear explosions and earthquakes in the western
U. S.; (3) the determination of energy radiation patterns for GNOME,
HARDHAT, and the New Madrid and Hebgen Lake earthquakes; and
(4) the amplitude frequency content and travel times of PcP from
nuclear explosions and earthquakes.

POMEROY, P, W., Two Seismograph Stations on the African Continent,

Final Report, Contract AF-AFOSR 678-64, Lamont Geol, Observ.,
Columbia Univ,, Palisades, New York, 1966,

Two seismographs stations have been established in Africa, one
at Lamto, Ivory Coast, and one at Abeche, Chad. This report contains
a detailed description of the instrumentation and nreliminary results
at the Abeche station. At Abeche, a 3 element 3-component short-
period array, 15 km, on a side, is operated. The seismograph signals
2t the end points of the array are telemetered to a central station where
they are recorded photographically and on magnetic tape. Short period
gains of approximately 300 k are utilized. Preliminary results on the
detection capability of this station as a function of magnitude and dis-
tance are presented,

POMEROY, P. W., Seismological Studies, Semiannual Tech. Rept., Con-

tract AF 19(604)-8375, Lamont Geol., Observ., Columbia Univ.,
Palisades, N. Y., 1961.

477



WILLOW RUN LABORATORIES

VESIAC 9791 VU

VESIAC 16,917 VU

VESIAC 8780 vU
AD 428 216

VESIAC 15,535 VU
AD 807 648

VESIAC 13,048 VU
AD 626 407

478

This report contains a survey of four ltems: (1) filtering tech-
niques and subsequent study of earthquakes occurring in the viclnity
of the Easter Island Rise; (2) short period seismic recordings in the
Sterling Mine at Ogdensberg; (3) a summary of the establishment of
a long perlod seismographic statlon to form a tripartite array with
Palisades and Waynesburg stations; and (4) report on the June 6, 1961
worldwide storms of mlcroseisms with periods of about 26 to 27
seconds,

POPOV, v, V., ""Geological Engineerlng Crlteria of Detailed Seismlec

Zonlng,"” Trudy Inst,, Fizikl Zemli, A. N, SSSR, (Trans. Inst,, Phys,
Earth, Akad, Nauk, USSSR), No. 5, pp. 81-93, 1959, (Transiat from

Russian), Contract DA-49-083 OSA-3137.

Characteristics of ground conditions are presented for estimating
point rating changes for purposes of seismic microzoning,

POSZEL, F. B., Comparison of Rainier Results with Rand Theory for
Cratering by a Surface Blast, Contr, No. SD-50, Inst, Defense Analyses,
Wash D G 1060 — o2

Wash,, D. C., 1962,

This paper makes an appraisal of the results presented in Rand
Research Memorandum RM 2600 by a significant comparison with
test results from RAINIER, a deep underground nuclear explosion
of 1.7 KT detonated at Nevada Test Site in September 1957, This
pPaper arose over a need for an objective comparison of theory with
experimental evidence. The author concludes that the methods of
RM 2600 would not be reliable even for the relatively simple case
of a spherical explosion in soil and should not be a basis for claiming
the discovery of a new method for producing large craters by impact
of bomb parts,

POTTER, T. F., Array Research-Special Rept. No. 19- Generalized Hori-

zontal- Vertical Interpolation Arrays, Contract AF 33(657)-12747,
Texas Inst., Inc., Dallas, Texas, 1966,

The author considers use of concentric rings of horizontal seis-
mometers to estimate average output of a ring of verticals (concentric
with horizontal rings) in an isotropic noise field which may contain
more than one mode. Formulas for numerical calculation of ring
Crosspower spectra and optimum interpolation filters are included.

A means for graphically representing response of a given horizontal -
vertical interpolation array to surface wave noise having arbitrary
dispersion and horizontal-vertical coupling is presented. Also djs-
cussed is the calculation of array response for several array geom-
etries and noise fields.

POTTER, T. F., R. B, RODEN, Array Research Theoretical Capability of

Systems of Horizontal Seismometers for Predicting A Vertical Coni-
ponent in Ambient Trapped-Mode Noise, Special Report No. 7, Contract
AF 33(657)-12747, VT/4053, Texas Instruments Inc., Dallas, Texas,
1965.

The theoretical capabilities of systems consisting of a single
vertical seismometer and one or more horizontal seismometers are
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VESIAC 7812 VU
AD 439 691

VESIAC 7533 VU
AD 431 180

VESIAC 5562 VU

investigated. Results indicate that arrays of horizontal-component
seismometers should prove to be useful tools for the removal of
trapped-mode noise from the outputs of vertical-component instru-
ments. Condttions necessary for the effective functioning of these
arrays are discussed. Reasons are given why it ts unlikely that
difficulties presented by system noise, uncorrelated seismic notse
and Love waves should be any more serious than they are in the case
of vertical-component arrays. For these reasons, and others, it is
concluded that multicomponent seismometer arrays offer a great
deal of promise for signal enhancement applications.

POWELL, T. and D. FRIES, Handbook: World-Wide Standard Seismograph

Network, Contr, No. SD-T8, Untv, of Mtchigan, Inst. of Sci. & Tech,,
Ann Arbor, Mtch., 1964,

This report is a compilation of informatton about each of the
seventy-ftve stations in the World-Wide Cooperative Standard Seis-
mograph Network as of June 1963. This tnformatton includes material
on each station's location and factlittes, envtronment, vault and pter
constructton, and instrumentation, Maps, dtagrams, and photographs
supplement the text,

PRENTISS, D. D,, Seismic Signals on the Deep Ocean Floor, Final Rept,,

Contract AF 19(604)-8357, Lamont Geol, Observ., Palisades, N. Y.,
1963.

Thts is a final repc.. on the '"Seismic Motion of the Deep Ocean
Floor''. The Lunar Telemetering Bottom Seismograph (LTBS) was
developed. A dtscussion of its use, the battery pack used in connec-
tion with it, and the mechanical design of the three long-period 15
second seismometers, the same as the lunar prototype except that
the sprtngs are designed for earth gravity, is included. The project
installed low-frequency amplifters (0.025-"2,0 cps) to make recordings
at intervals from March 10, 1963 to September 24, 1963, Approxi-
mately 50 earthquakes can be recognized. These records are dis-
cussed. Described are multiple phases produced by the reflection
of incident seismic energy from the ocean surface and back to the
bottom detector.

PRESKITT, 8. V,, Improved Seismographs, Semiannual Rept. No, 1, Con-

tract No, VT/072, Geotechnical Corp., Garland, Texas, 1961,

Summarized is work on Geotech Project VT/072 in the six months
ending December 31, 1960. The development and testing of an engi-
neering mockup of the long-period seismometer model 7505 continued,
The instrument suffered from hysteresis, particularly at long periods:
new pivots of beryllium copper improved the hysteresis, but the trou-
ble remained. The vertical seismometers were modified for operation
at an angle of 350 16' from the horizontal, Work on the design of a
100-second galvanometer continued; a prototype coil reached a max-
imum period of 65 seconds. In the spectrum analysis equipment, sig-
nals will be applied to a bank of filters covering the frequency range
of 0.01 to 10 cps.
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PRESKITT, S, V., Improved Selsmogra hs, Semiannual Rept. No. 2, Con-
tract VT/072, AF 33(666)-31§2ﬁ. Geotechnical Corp., Garland, Texas,
1961,

VESIAC 5563 VU During the six months ending June 30, 1961, the Geotechnical
Corporation completed or continued work on eight parts of the Pro-
ject. The eight parts, progress on which ls discussed at some length
in the report are: 1) Improved vertical and horizontal long-period
seismometers were constructed and testing began; 2) a short-perlod
trlaxlal seismometer was assembled and put into operatlon at WMSO.,
Prelimlnary designs for a long-period model were not yet complete;
3) a rugged long-period galvanometer deslgned by larris was con-
structed. Attempts to reduce damping are being made; 4) Electronic
and galvanometer-type notch filters were evaluated: and 5) commer-
cial amplifiers were evaluated. Other work is reported,

PRESS, F., Dimensions of the Source Region for Small Shallow Earth-
quakes, Rept. No, 5-1-X, Contract AF 49(638)-1337 - DA 49-083
OSA-3137, SD-178, Calif. Inst, Tech., Pasadena, Calif,, 1967.

VESIAC 15,915-J VU Available data are reviewed and interpreted to obtaln very rough
indications of the source dimension for small-magnitude earthquakes.
A magnitude 4 earthquake may have a source dimension between 1/10
and 1 km,

Tocher's hypothesis on a plastic zone withln the crust is modified
to place the zone in the upper-mantle low-velocity, low-Q region,
With this change, energy release from large earthquakes would vary
with the liorizontal area of the source region. Small earthquakes
would release energy proportional to the volume of the source region,

PRESS, F., Free Oscillations, Aftershocks and Q, Contract AF 49(638)-
1632, Mass. Tust. of Tech., Cambridge, Mass., 1966,

VESIAC 14,169 VU Investigated in this report is whether free oscillations are pro-
longed by aftershocks which lead to systematic overestimates of Q.
The aftershock sequences for the Chllean earthquake of 1960 and the
Alaskan earthquake of 1964 were used in a prograin which estimates
energy decay for the entire sequence of main shocks and aftershocks.
If it is assumed that the relative excitation of free oscillations is
determined by the relative energy in the aftershock, then systematic
errors occur in a Q range and for modes which are significant in re-
cent estimates of Q in the mantle. It is pointed out that the bottom of
the low Q zone of the upper mantle is much deeper than 400 km under
these assumptions, and may be as deep as 700 - 1000 km,

PRESS, F., Seismic Wave Attenuation in the Crust, Contract AF 49(638)
1337, Calif. Inst. of Tech., Pasadena, Calif., 1¥64.

VESIAC 8424 vu The distribution of attenuation of seismic waves versus depth

AD 612 212 (usually expressed by the dimensionless quality factor Q) is a new
and important source of information regarding the composition, state,
pressure and temperature in the earth’s interior. As with all inversion
problems, the more constraints on the solution in the way of direct
measurements, the fewer are the solutions which satisfy the data, In
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this note the authors use seismic waves from nuclear explosions in
Nevada as recorded by the long-range seismic measurements (LRSM)
network of Project Vela Uniform to obtain a direct measurement of Q
for the upper continental crust. A better precision is achieved than
heretofore with S-P seismic waves.

PRESS, F., Study of Seismic Phenomena Connected with Earthquakes and

Explosions, Final Rept,, Contract AF-AFOSR-25- , Calif, Inst, of
Tech., Pasadena, Calif,, 1964,

This report consists of a series of abstracts of technical reports
which contain the results of research performed under this contract,
The technical reports are listed in seven categories which deal with
different phases of the study of seismic phenomena connected with
earthquakes and explosions,

PRESS, F., M. N. TOKSOZ, Post-Doctoral Program in Seismology, Sci.

Annual Rept., Contract AF 39(638)-1763, Mass. Inst. of Tech., Cam-
bridge, Mass., 1967,

The following studies are briefly described in this report: (1)
Synthesis of dilatation and rotation seismograms; (2) Particle motion-
mode filters; (3) Structure of the earth's core; (4) Partial derivatives
of phase velocity of surface waves with respect to anisotropy factors:
(5) Application of array data processing techniques to a network of
seismograph stations; and (6) Ex-itation of free oscillations and sur-
face waves by a point source in a vertically heterogeneous earth.

PRESS, F., and M. N. TOKSOZ, Research in Seismology, Annual Rept.,
1 November 1965 to 31 October 1966, MIT Rept. No. S-2, Contract

AF 49(638)-1632, Mass. Inst. of Tech., Cambridge, Mass., 1966.

The velocity structure in the earth's mantle is determined using
the travel times and travel-time slopes of P-waves recorded at
LASA. The results show anomalous velocity gradients at depths of
700, 1200, and 1900 km. Both surface wave dispersion data and
dt/da dnta show the presence of lateral heterogeneities in the upper
and lowei mantle.

Theoretical studies of acoustic and gravity wave propagation in
the atmosphere-ocean systems, affect of aftershocks on free oscilla-
tions, and response of layered spherical earth to point sources have
been described.

PRESS, F., M. N, TOKSOZ, Research in Seismolo, » Annual Sci, Rept,,
1 November 1966 Through 31 October 1967, Contract AF 49(638)-1632,

Mass, Inst, of Tech., Cambridge, Mass., 1968,

The utilization of LASA data for various seismological studies is
discussed. The structure and inhomogeneities of the upper mantle are
studied using seismic and other geophysical data, The near source
and far-field seismic data from the Parkfield earthquake of 1966 are
analyzed for source mechanism and attenuation studies. The stress
drop associated with this earthquake is estimated to be about twenty
bars,
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PRESS, F., M. N. TOKSOZ, and K, AKI, Research in Seismology, Annual
Rept., 1 November 1967 to 31 October » Rept. No. AF SR-68,
Contract AF 49(638)-1632, Mass. Inst, of Tech., Cambridge, Mass.,
1970

VESIAC 20,221 VU Seismic research efforts covering four general areas are out-

AD 706 871 lined. These studies deal with (1) the structure and inhomogeneities
of the earth's interior, (2) source mechanisms of earthquakes, (3)
seismic arrays, frequency-wavenumber studies of microseisms and
discrete formulations of wave propagation in layered media, and (4)
design and construction of a stable long-period mercury tiltmeter.

PRESS, F., M. N. TOKSOZ, K, AKI, and P. GREEN, Post-Doctural Program

in Seismology, Annual Sci,, 1 July 1967 to 30 June 1968, tept. No, S-2
Contract AF 49(638)-1763, Mass. Inst. of Tech,, Cambridge, Mass.,

1968

VESIAC 19,099 VU The research efforts of the research associates supported by this
program are described. These studies are divided into two groups:
I. Continental size arrays and their application, and II. Theoretical
seismograms and earth structure.

A continental size array can be realized by considering individual
seismic stations as array elements. The theoretical seismograms
for P and S waves are computed for a model of point source in layered
medium and matched with observed records.

PRICE, R., An Approach to Estimation in Seismic Equalization, Rept. No.
ESD-TDR-65-272, Tech, Note 1965- » Contract AF 19(628)-500,
Mass. Inst. of Tech., Lexington, Massachusetts, 1965

VESIAC 12,040 VU The ''seismic equalization'' problem is that of correcting tie

AD 619 020 resp.use at one station to match that at another station which may
have different instrument charaecteristics and different (and unknown)
local reverberation characteristics. In this note, the problem of
seismic equalization is formulated mathematically, and that portion
involving measurement or estimation of a transfer-function ratio is
modeled and attacked on statistical terms, first by an ad hoc procedure
and then by the method of maximum likelihood,

PRICE, R., Statistical Synthesis of a pP-Wave Enhancer, Rept. No. ESD-
TDR-65-235, Contract AF 19(628)-500, Lincoln Laboratory, Mass.

Inst. of Tech., Lexington, Mass., 1965.

VESIAC 11,739 VU This note provices a communication-theoretic rationale for a

AD 617 951 successful noniinear processing scheme due to Shimshoni and Smith,
by showing its resemblance to minimum-rms-error estimation. The
latter fiitering, although "optimum" under certain assumptions, is
rather more complicaier in its implementation,

As in ali such fiitering studies, the mean-square error is made

up of bias, or signal distortion, and variance (which in iinear fiirering
is a!tributabie only to the noise), It would be interesting to see whether
the filtering deveioped here could be modified to ailow a controlled
tradeoff between these two sources of error.
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PROS, Z., "Apparatus for the Precise Measurement of the Elastic Para-

meters of Rocks,'' Geofysikalni Sbornik, 153, pp. 192-228, 1961,
(Translated from Russian), Contract 8D-78.

The elastic parameters of rocks are important data in geophysics
the knowledge of which is necessary in the study of the propagation
of elastic waves and in the processing of seismic measurements.
Consequently, considerable attention is being paid to methods for
their measurement. In the Geophysical Institute of the Czechoslovak
Academy of Sciences work has been unde rway since 1954 in connection
with dynamic methods of measurement of the elastic constants of rocks
and an appropriate apparatus has been worked out simultaneously.

PSHENNIKOV, K. V., '"Some Peculiarities of the Aftershocks in the Baikal

Region and Mongolia,'' Geol. and Geophysics, Vol. 4, pp. 119-121,
1962, (Translated from Russian), Cont ract SD-78.

As a rule, every earthquake is examined individually as an inde-
pendent event among the phenomena similar to it, At the same time,
there are series of earthquakes that are casually related to one
another, —for example, foreshocks, aftershocks, and earthquake clus-
ters. These phenomena have been the subject of little study. The
most important of the studies known to the author is the paper of
Tokugi Utsi, a reference to which appears in the article, describing
the characteristics of aftershocks in Japan. This article is an attempt
to examine and compare a series of aftershocks accompanying a
number of earthquakes in the Baikal Region and Mongolia, the most
powerful of which are given in Table I.

PUCHKOV, S. V., "Instrumental Seismic Microzoning of the Zone of the

1948 Ashkhabad Earthquake,' Trans. Inst. Phys. Earth, Acad. of Sci.,
USSR, (Trudy Inst. Fiziki Zemli, Acad., Nauk, SSSR,) No. 5, pp. 60-
80, 1959, {Translated from Russian), Contract DA-49-083 OSA-31317,

The change of magnitude of seismic vibrations in the transition
from certain ground conditions to others is estimated on the basis cf
instrumental seismic observations during near weak earthquakes. On
this basis, a seismic microzoning chart is constructed and compared
with the degree of damage and destruction of structures during the
1948 earthquake.

PUCHKOV, 8. V., ""Seismic Microzoning of the Region of the 1948 Ashkhabad

Earthquake on the Basis of Recorded Data,'" Byull. po Seismol., No. 8,
pp. 142-149, 1959, (Translated from Russian/, Contract DA 49-083
OSA-3137,

This report deals with the comparison of the magnitude of seismic
vibrating on different structures at the earths surface and involves
an examination of the energy flux along two seismic rays, Data from
the various seismic stations was processed. Soil conditions and the
effects of the earthquake are discussed.
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PUZIREV, N. N., '"Phase Distortion and Amplitude Characteristics for

Grouping of Seismographs in Large Arrays,’’ Akad, Nauk., Prikladnaya
Geof., Vol, 17, pp. 3-14, 1957, (Translated from Russian), Contract
SD-178.

This paper deals with the problem of phase distortion in grouping
in large arrays. Problems concerning the directional characteristics
and their distinction from harmonic oscillations are also briefly dis-
cussed.

Results of this qualitative and quantitative evaluation of the effects
of grouping seismographs in large arrays lead to a very cautious
selection of parameters and types of grouping, keeping in mind the
effect of suppressing interfering waves, as well as the possibility of
distortions of the shape of cophasal axes,

PYATETSKIY -SHAPIRO, ZHELANKINA, T. 8. and KEILIS-BOROK, V. 1.,

and G. L. PAVLOVA, ""Determination of Earthquake Epicenters on an
Electronic Computer,'' Dokl. Akad. Nauk SSSR, Vol. 151, No. 2, pp.
323-25, 1963, (Translatéd Trom Russian), Contract SD-78.

D= scribed is a method of determining epicenter locations with
a universal digital computer. The method is suitable for the case
where tue initial arrival is unknown and some observations contain
large errors. P wave arrival times at epicentral distances up to 105°
and PKP waves at distances above 110° are used. Where there is an
erronous identification, the data are discarded during the calculation.
Arrivals in the shadow zone are considered unreliable and are not
used. The time distance curve adopted is identical for the entire earth,
The program's limitations in consideration of nonsphericity of the
earth is discussed. The data of not more than 150 stations out of 1006
stations are used for each earthquake under this program.

RABENSTINE, D. B., LASA Operation and Maintenance, Quarterly Progress

Rept., 1 December 1965 Through 28 Februury 1966, Project VT/5071,
Contract AF 33(657)-14104, Teledyne Indust., Inc., Earth Sci. Div.,
Alexandria, Va., 1966,

The major areas of effort during the reporting period were: (1)
routine maintenance of the signal acquisition system; (2) installation
of the analog recording filter and pinboard system at the LASA Data
Center; and (3) engineering work on the various study programs
(plastic casing, seismograph noise, phase shift, temperature effects,
and remote amplifier gain measurements),

RABENSTINE, D. B., LASA - Operations and Maintenance, Quarterly

Progress Rept., 1 September 1965 Through 30 November 1965, Pro-
ject VT/5071, Contract AF 33(657)-14104, Teledyne Indust., Inc.,
Earth Sci. Div,, Alexandria, Va., 1965,

The major areas of effort during the reporting period were: (1)
routine maintenance of the signal acquisition system; (2) initiation of
analog recording and visual analysis at the LASA Data Center: and
(3) engineering work on the Standby power system,
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RACKETS, H. M., Automated Bulletin and Seismic Data Retrieval System

Status Report, Project VT/1124, Contract AF 31/600)-43486, Texas
Instruments, Inc., Dallas, Texas, 1963.

The associated improvement package, described in this report, is
recommended at this time. All the suggested revisions can be accom-
plished with about 4 man months for programming and about 15 hours
of computer time. Bulletin processing could proceed while improve-
ments were accomplished.

RACKETS, H. M., To Construct, Equip, and Operate Three Seismological

Observatories, Final Rept., Contract No, VT/1124, AF 33(600)-43486,
Texas Inst., Dallas, Texas, 1963,

Instrumentation and operating procedures at three obser vatories
incorporating recommendations of the 1958 Geneva Conference and
constructed for VELA UNIFORM were evaluated with respect to in-
dividual and network performance. Earthquake detection capability
was studied using USC & GS reports and statistics from ambient noise
measurements. Both single-channel and multi-channel noise charac-
teristics were determined. The observed ambient noise was of three
types: Rayleigh waves, Mantle P waves, and converted shear wave
modes,

RACKETS, H. M., LASA Large Aperture Seismic Array, Quarterly Report,

Project VT/5053, Confract AF 33(657)-13899, Texas Instr., Inc.,
Dallas, Texas, 1965.

The Large Aperture Seismic Array (LASA) instaliation is ex-
pected to provide improved experimental data which will increase
the VELA UNIFORM capability for seismic discrimination between
nuclear explosions and earthquakes. Installation and testing of the
array are described. Modification for the Calibration Line Spiking
is discussed, as well as System Maintenance, System “qualization,
and Future Plans. An Appendix discusses System Equalization
Procedures.

RACKETS, H. M., LASA Large Aperture Seismic Array, Quarterly Rept.

No. 2, 1 January Through 31 March 1965, Contract VT/5053, AF
33(657)-13899, Texas Instr., Inc., Dallas, Texas, 1965.

This report discusses t'.e purposes of the Large Aperture Seis-
mic Array, and the present con'; act, which concerns the installation
and testing of two LASA subarray elements located in the general
vicinity of Miles City, Montana, Reasons for the selections of the
sites, and a description of each subarray is given, Operational
Technical Status and Evaluation is given. Included are four parts:

(a) General Installation; (b) System Maintenance; (c) System Modifica-
tion; (d) System Stability Tests; and (e) Amplifier Stability. Data
analysis and future plans are discussed.

RACKETS, H. M., LASA Large Aperture Seismic Array, Final Specifications

Rept., Contract VT/5053, AF 33(657)-13899, Texas Inst., Inc., Dallas,
Texas, 1965.
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This report describes the installation of Angela and Hysham sub-
arrays of the LASA. Each subarray is described; drilling of boreholes
is described; lowering of a Hall-Sears HS-10 seismometer into each
borehole is described. How data are amplified is discussed, Lightning
protectors were installed. Two studies are described: 1) the systems
were evaluated from an engineering standpoint to determine those
elements which affect the desired performance of the array; 2) char-

RACKETS, H. M., LASA Large Aperture Seismic Array Installation Report
Site No. 1, Angela, Montana, Contract VT/5053, AF 33(657)13889, Texas
Instruments, Inc., Dallas, Texas, 1965,

The Texas Instruments Inc. object was to install near Miles City,
Montana two subarray elements of a LASA in the same area. Thesge
sites are to provide information about the efficiency of certain engineer-
ing techniques in both easily accessible and rugged terrain, Also the
project will evaluate the efficiency of desigr, system and component
noise and signal-to-noise improvement by subarray operation.

By 21 January, 1965 the installations had been completed. The
main efforts were turned to reducing the spiking effects associated
with the calibration Iine,

RACKETS, H. M., LASA Large Aperture Seismic Array Installation Rept.
Site No. 2 Hysham, Montana, Project VT/5053, Contract AF 33(657)-
13899, Texas Instruments; Inc., Dallas, Texas, 1965,

On 1 October 1964, a contract vas awarq . to Texas Instr. Inc.
for installing and testing two subarray elements of a Large Aperture
Seismic Array (LASA) in the general vicinity of Miles City, Montana.
In this report, the locations of these arrays are shown and reasons
are given for the site selection, Instrumentation is given for _ach
subarray and for the center of the array. Borehole location and
amplification and transmission of data are discussed, Presented also
is a discussion of the characteristics and installation of the Hysham
subarray, and its differences from the Angela installation,

RADER, C. M., and B, GOLD, Digital Filter Design Techniques, Tech, Note,

Rept. No. ESD-TDR-65-593, Contract AF 19(628)-5167, Lincoln Labs,,
M.L T, Lexington, Mass., 1965

Digital filtering is the process of spectrum shaping using digital
components as the basic elements, Increasing speed and decreasing
size and cost of digital components make it likely that digital filtering,
already used extensively in the computer simulation of analog filters,
will perform, in real-time devi:es, the functions which are now per-
formed almost exclusively by analog components. In this paper, using
the z-transform calculus, several digital filter design techniques are
reviewed, and new ones are presented. One technique can be used to
derign a digital filter whose impulse response is like that of a given
analog filter; another technique is suitable for the design of a digital
filter meeting frequency response criteria, A third technique yields
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digital filters with linear phase, specified frequency response, and
controlled impulse response duration. The effect of digital arithmetic
on the behavior of digital filters is also considered,

RADU, C., ""Contributions to the Determination of the Magnitude of Deep
Earthquakes of the Carpathians,'' Rev. Roumaine Geologie, Geophysique,
et Geographie, Ser. Geophysique, Vol. 8, pp, 35-52, 1964, (Tranlated
from French), Contract DA 49-083 OSA-3137.

VESIAC 13,660 VU This report contains further research on the magnitude of deep
earthquakes in Vrancea. The recordings of the stations of Vrincioaia
and Jassy are used, The calibration functions obtained for the P and
S wave are computed. Inthe same manner, a detailed analysis was
made of the S-P phase,.

Observations of the maximum periods and amplitudes are of great
importance for a study of the best operating conditions of high-sensi-
tivity instruments as well as for an explanation of some phenomena
connected with earthquake engineering in Romania,

RADU, C., "Contributions to the Study of the Seismicity of the Region of
Vrancea,'' Rev, Roumaine Geologie, Geophysique et Geographie, Ser.
Geophysique, Vol. 8, pp, 53-70, 1964, (Translated from French) Con-
tract DA 49-083 OSA-3137,

VESIAC 13,658 VU The author presents a series of relationships between the different
parameters which characterize an earthquake, utilizing the deep earth-
quakes of Vrancea from 1901 to 1963 as data. The relationships are:
(1) the energy-magnitude relationship; (2) the magnitude-intensity
relationship; (3) the energy-intensity relationship; (4) the relationship
between magnitude and the shock frequency; (5) the relationship be-
tween the intensity and the shock frequency; and (G) the relationship
between the energy and the shock frequency, Also, a series of com-
binations between the different equations obtained is present, The
results are important for the quantitative study of seismicity in
Romania, and also for the study of the laws of earthquakes,

RAFFEL, J. 1., Graphics, Semiannual Tech. Summ. Rept., Contract AF
19(628)-5167, Lincoln Labs., Mass. Inst. of Tech., Cambridge, Mass.,
1967,

VESIAC 16,739 VU During the last reporting period, the following has been accom-

AD 653 191 plished. A general-purpose front-end system has been designed
based on the VITAL system. VITAL itself has been expanded to
allow a compiler to control the scanning of a source program and
outputting of messages. An ALGOL-like language, LABGOL.. has
been implemented; with the addition of means for building and manip-
ulating a store of explicit relations between objects and their attri-
butes, a new language, LEAP, has also been specified. The new hy-
brid conic generator has been operated successfully on-line.

RAGIMOV, 8H. S., R. D. DZHAFAROV, and A. M. ALIEV, ""Kyzyl-Burun
Earthquake in March 1962,'" Akad. Nauk. Azerbatdzgabn, SSSR Doklady.
Vol, 18, No. 10, pp. 45-46, 1962, (Translated from Russian). Contract
DA 49-0€3 OSA-3137.
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VESIAC 13,662 VU A large magnitude earthquake occurred in the Kyzyl-Burun region
(Siazan) on 26 March 1962 at 1639 hours GMT. This report discusses
the position of the epicenter according to the instrumental data of the
Shemakha, Baku, and Makhachkala permanent seismic stations and the
Kara-Chukhur and Nasosnaya temporary seismic stations, Depth of
focus, aftereffects of the earthquake, intensity of the earthquake in
various locations, and damage are discussed.

RAIKHER, L. D., ""Detailed Study of Structures with Breaking Faults,"
Akad, Nauk., Prikladnaya Geofizika, Vol. 16, pp. 98-112, 1957, (Trans-
lated from Russian), Contract SD--18.

VESIAC 9788 VU This paper describes seismic exploration in the western regions
of the Ukraine and outer zone of tl.e pre-Carpathian flexure. The
first phase was a study of structures in the presence of a supporting
reflecting layer, and the second phase was a study of the structures
in the presence of a supporting refracting horizon,

Carried ovt were (1) survey stulies by the reflection method and
by the correlation method of refracted waves; (2) regional seismic
prospecting by the same methods; and (3) a regional detailed survey.

RAKHIMOVA, 1. SH., '""The Possibility of Delermining the Depth of the
Mohorovicic Discontinuity for a Three-Layer Earth's Crust,'' Akad.
Nauk, Ukrain SSR, Inst. Geofiziki, Geofiz, Sbornik, No. 8, vol. 10,
pp. ¢7-33, 1964, (Translated from Russian), Contract DA 49-083
OSA-3137,

VESIAC 13,632 VU To solve problems concerning the nature of the Mohorovicic
Discontinuity, it is necessary to know the temperature in the upper
layers of the earth and the phase equilibrium curve which would best
correspond to phase transitions at the Mohorovicic Discontinuity.
After showing that the temperature distribution can be determined and
after giving the equation for the curvature of the phase transition, the
author gives the necessary expressions for the phase equilibrium
curve and temperature distribution in the upper parts of the earth,
and also the starting parameters for obtaining calculating formulas
to determine the depth of the occurrence of the Mohorovicic Discon-
tinuity.

RASMUSSEN, D. C., Interim Rept. No. 3, July 1964 - March 1966, Tech.

Interim Rept. No. 66-92, Contract VT74051, AF 33(657)-12145, Tele-
dyne Industries, Geotech Division, Garland, Texas, 1966.

VESIAC 15,538 VU Progress of the LRSM Program during the period 1 July 1964

AD 807 663 through 31 March 1966 is described. The data in the report are cate-
gorized along the same lines as the organization of the LRSM program,
namely: operations, data processing, equipment modifications, equip-
ment and seismogram evaluation, and special projects. During Novem-
ber 1964, a program was initiated whereby several mobile observatories
were transferred from the LRSM Program to other organizations. As
a result, the number of observatories in the group was decreased by
39 to 16. Fmphasis continues to be placed on advantages realized by
operation of portable seismograph systems. The six LRSM portable
systems were extensively used. Equipment modification and evaluation
are discussed.
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VESIAC 16,069 VU
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VESIAC 18,778 VU
AD 838 894

VESIAC 15,537 VU

VESIAC 17,035 VU

RASMUSSEN, D. C., Special Orientation Program, Final Report, Contract

AF 49(638)-1150, Teledyne Industries, Inc., Geotech Div., Garland,
Texas, 1966.

This report reviews the on-site visits conducted for AFOSR at
three mobile observatories. These sites were formerly operated as
part of the LRSM and are located in Bolivia, Germany and Norway.
During the visits, equipment repairs were made as required at each
site and the station operators were briefed on new data recording
techniques. At all three observatories, an assessment of the operators’
capability indicates that an acceptable degree of proficiency exists
at each site,

RASMUSSEN, D. C., and L. C. LANDE, Seismic Analysis of the GASBUGGY

Explosion and an Earthquake of Similar Magnitude and Epicenter, Tech.
Rept,, Rept. No, 68-15, Contracts: VT/6703, F33657-67C-1457, VT/8703,
F33657-68C-0734, Teledyne, Indust., lnc., Geotech Div., Garland, Texas,
1968

Seismic comparisons are made between the GASBUGGY explosion
and an earthquake which had a nearly identical epicenter, Utilizing
travel-time residuals derived from the GASBUGGY arrival data, the
earthquake epicenter is relocated 35 km NNE of the GASBUGGY
shotpoint. The corrected epicenter of the earthquake and the true
GASBUGGY location are located approximately 5 km WNW of their
respective uncorrected epicenters, which indicates that the travel
time anomalies are consistent for the region between and including
the two sources.

RASMUSSEN, D. C., R. G. REAKES, Participation in Project Early Rise

Long-Range Seismic Measurements Program, Tech. Data Rept., Rept.
No. TR 66-116, Contract VT/6703, AF 33(657)-16270, Geotech Division,
Teledyne Industries, Garland, Texas, 1967,

Portable Seismograph Systems, operating under the LRSM program,
occupied and recorded data from 77 temporary si‘es during the 21-day
Project EARLY RISE experiment. As was anticipated, the portable
systems were operationally well suited for the quick set-up time re-
quired by the shot schedules in this program. Site selection was per-
formed by the systems' operators rather than by an advance site
selection team. Tolerance on site locations was plus or minus 5 km.
Magnetic -tape data recorded during the experiment was piayed out
on visual records and sent to the project investigators. Data recorded
by the 16 LRSM mobile observatories was also made available, Findings
from a preliminary plot of travel times versus distance over two pro-
file lines in Canada are given.

RATNIKOVA, L. 1., '"'Surface Waves Recorded in the Vicinity of the Source,'"

Trudy Inst, Fiziki Zemli. Akad. Nauk, SSSR, No. 6, pp. 255-282, 1959,
{Translated from Russian), Contract DA 49-083 OSA-3137.

The results of experiments dealing with the recording of surface
waves in the vicinity of the source are presented, Impacts were used
to generate vibrations which were recorded with horizontal and verti-
cal seismographs. Various groups were distinguished among the
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VESIAC 18,532 VU
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VESIAC 20,253 VU
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surface waves: Rayleigh waves, Love waves, and M, waves. The
surface waves were used to determine the velocities of transverse
waves in the medium.

RATS-KHIZGIYA, M. 1., '"The Averaging of Recorded Data in Constructing

Graphs of Variation of Seismic Wave Amplitudes with Distance,'' Trudy
Inst. Fiziki Zemli, A. N. SSSR, No. 6, pp. 187-194, 1959, (Translated
from Russian), Contract DA 49-083 OSA-3137.

A method is proposed for constructing amplitude curves In A =
f(x), based on averaging the amplitude graphs by means of segments
of straight lines, within the boundaries of each seismic station, and
subsequently linking the straight fitted lines along the entire line of
the profile,

REAKES, R. G., Final Rept., Project VT/8703 January through December
1968, Tech. Rept,, Rept. No. TR 69-7, Contract VT/8703, F33657-68C-

0734, Teledyne Indust., Inc., Geotech Div., Garland, Texas, 1969

The progress of the LRSM during the period 1 January 1968
through 31 December 1968 ig described.

The organizational structure of LRSM underwent few changes

and continued to sustain the flexible and efficient operation required
for a field-oriented program, At the start of the report period, there
were fifteen mobile observatories and six portable seismograph sys-
tems in the LRSM program; five additional portable seismograph sys-
tems were activated in March 1968, providing a total of eleven opera-
tional portable systems. The portable seismograph systems demon-
strated their versatility and effectiveness during all field assignments.

Equipment and seismogram evaluation programs continued to im-
prove methods for ensuring high quality data. Results of these efforts
are being used for advanced methods of data processing. A review of
the studies and evaluations made is included in this report. Studies
conducted were directed toward (1) the analysis of data from portable
and mobile systems and (2) the investigation of long-period and short-
period data.

RLAKES, R. G., Long-Range Seismic Measurements Program, Final Rept.,
1 April 1966 to 31 March 1968, Rept. No. TR 68-19, Contract VT/

6703, F33657-67C-1457, Teledyne Indust., Inc., Geotech Div., Garland,
Texas, 1968

The progress of the Long-Range Seismic Measurements Program
during the period 1 April 1966 through 31 March 1968 is described.

REAKES, R. %5., Long Range Seismic Measurements, Final Report, Jan.

to Dec. 1969, Rept. No. TR 70-4, Contract F33657-69C-0757, VT 8703,
Teledyne-Geotech, Garland, Texas, 1970

At the beginning of this report period, there were nine mobile
observatories and eleven portable seismograph systems in the LRSM
program. These seismograph systems particinated in related pro-
grams and experiments such as MIRACLE PLAY, RULISON, JORUM,
and MILROW. The portable seismograph systems continue to demon-
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strate their versatility and effectiveness during all field assignments,
Six portable strain systems were designed, prefabricated, and deployed
to the Nevada Test Site, The site selection was completed in late
September and site preparation and installation was started during
November 1969.

A review of the studies and evaluations made is included in this
report. Studies conducted were directed toward: 1) the analysis of
data from portable and mobile systems and 2) the investigation of
long-period and short-period data,

REAKES, R. G., A. S. CHILD, and W. H. FRYE, Long Range Seismic Mea-
surements - CHASE VII, Sci, Tech. Rept. No. 66-88, Contract VT/
6703, AF 33(657)-16270, Teledyne Industries, Geotech Div., Garland,
Texas, 1966,

VESIAC 14,982 VU An analysis of an underwater chemical shot is presented as a

AD 8090 310 continuing study to provide information to aid in distinguishing between
earthquakes and explosions. A table of travel times and amplitudes
of identified, as well as unidentified, phases is included.

REAKES, R. G., W. H. FRYE, L. F. CRAIG, and A. S. CHILD, Long Range
Seismic Measurements - STUTZ, Tech. Rept. No. 66-57, Contract

VT/6703, AF 33(657)-16270, Teledyne Industries, Geotech Division,

Garland, Texas, 1966.

VESIAC 14,474 VU An analysis of seismological data from an underground nuclear

AD 484 219 explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

REAKES, R. G., G. J. NEWSON, W, H. FRYE, aud A. S, CHILD, Long Range
Seismic Measurements - CHASE V, Technical Report No. 66-71, Con-
tract VI/6703, AF 33(657)-16270, Teledyne Industries, Geotech Div.,
Garland, Texas, 1966.

VESIAC 14,682 VU An analysis of an underwater chemical shot as a continuing study

AD 486 266 to provide information to aid in distinguishing between earthquakes
and explosions. A table of travel times and amplitudes of identified,
as well as unidentified, phases is included.

REAKES, R, G., R. S, SIMONS, W. H. FRYE, L. F. CRAIG, and A. S. CHILD,
Long Range Seismic Measurements, CORDUROY, Tech. Rept. No. 66-
43, Contract VT/4051, AF 33(657)-12145, Teledyne Industries, Geotech
Div., Garland, Texas, 1966.

VESIAC 14,458 VU An analysis of seismological data from an underground nuclear

AD 481 059 explosion as a continuing study to provide information to aid in dis~
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

Appendix IV is a report on the characteristics of CORDURQOY
signals recorded by the LRSM portable systems. Five sites in the
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eastern United States were located on the arc of a circle centered at
NTS, each of them situated in a region of distinctly different geologic
character.

RECTOR, R. E,, Response of Long-Period Seismometers To Pressure
Variations, Tech. Rept, No, 65- 5, Contract VT/4051, AF 57)-
12145, Teledyne Industries, Inc., Geote=h Divisioun, Garland, Texas

VESIAC 12,773 VU As magnifications of long-period seismographs are increased,
the seismometer response to barometric changes becomes more
significant. It has been shown that the response of the long-period
vertical Sprengnether seismometer to barometric pressure variations
is due to the reaction of the inertial mass to changes in buoyant forces
associated with the pressure variations. The buoyant force acting on
the inertial mass of the long-period vertical seismometer is a function
of the density of the air surrounding it, and the density of the air
surrounding the inertial mass is a function of the barometric pressure,
Long-period horizontal seismometers also respond to pressure
variations, but the cause of the response is not clearly understood,
The motion of the inertial mass of the horizontal seismometer is de-
signed to be constrained to the horizontal plane, whereas the buo: nt
forces act vertically. The objective of the tests discussed in this
report was to determine the cause of long-period horizontal seismo-
meter response to barometric pressure changes. The results of
the test indicate that the response of the horizontal seismometer
to barometric pressure changes is due to the associated change in
the buoyant forces acting on the inertial mass of the seismometer,

RECTOR, R. E., Shallow-Hole Test of Long-Period Horizontal Seismon-
eter, Tech. Rept. No. 65-30, Contract VT/4051, AF 33(657)-12145,
Geotech. Corp., Garland, Texas, 1965,

VESIAC 15,316 VU The report discusses an operational test of a long-period hori-
zontal seismometer in a 15.2 m cased hole. The purpose of this test
was to evaluate the effect of the shallow-hole environment on the op-
eration of long-period seismometer in comparison with surface in-
Struments. Tests were conducted to find a method to stratify the air
within the enclosure., A satisfactory method was found and is dis-
cussed in this report. Initial data obtained from the hole seismo-
graph system displayed high noise background. Sealing the enclosure
and thermally stratifying the air within the enclosure reduced the
background noise level until magnifications of 10K to 20K, limited by
microseisms, were routinely used in a location subject to much cul-
tural disturbance.

REED, J. C., Seismic Field Operations and Analysis of 1966 Lake Supe-
rior Experim-at, Final Report, Contract AF-AFOSR-1140-66, Artic
Inst, of Norin America, Montreal, Quebec, Canada, 1966.

VESIAC 15,892 VU A brief description of the Artic Institute's participation in Project
AD 643 245 EARLY RISE is given.

REEVES, G. 8., A. H. BOOKER, Large-Array Signal and Noise Analysis -
Wiener Nontime-Stationary Processing, Special Sci. Rept. No, 14, Con-
tract VT/6707, AF 33(657)-16678, Texas Inst., Inc., Dallas, Texas,
1967.
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VESIAC 17,013 VU

VESIAC 17,426 VU
AD 822 372

VESIAC 6034 VU

VESIAC 17,305 VU
AD 824 873 L

In applying the Wiener multichannel time-series processing theory
to seismic arrays for teleseismic signal extraction, *he transient nature
of the signal is not used. This report presents the wneoretical Cevel-
opment of optimum nontime-stationary signal-extraction filters which
take advaiiage of the additional information of known signal-arrival
time. The matrix inversion is made computationally practical by using
an extension of the Levinson technique to determine prediction filters
several points into the future. A sequence of programs to accomplish
the filter design and application is described and illustrated by a sam-
ple problem. Significant improvement in mean-square error was not
obtained for this sample problem compared to classical Wiener filters.

REEVES, G. 8., A. H. BOOKER, Wiener Nontime-Stationary Processing -

Large-Array Signal and Noise Analysis, Sci. Rept. No. 14, Project
VT/6707, Contract AF 33(657)-16678, Texas Inst., Inc., Dallas, Texas,
1967,

This report yresents the theoretical development of optimum non-
time-stationary signal-extractionfilters which take advantage of the
additional information of known signal-arrival time. The matrix
inversion is made computationally practical by using an extension of
the Levinson technique tu determine predection filters several points
into the future. A sequence of programs to accomplish the filter de-
sign and application is described and illustrated by a sample problem.
Significant improvement in mean-square error was not obtained for
this sample problem compared to classical Wiener filters. Full
evaluation of this technique requires additional data processing and
examination with respect to criteria other than mean-square error.

REICH, H., G. A. SCHULZE, and O. FORTSCH, ''Geophysical Results of

the Haslach Explosion in the Southern Black Forest,'" Geologische
Rundschau, Vol. 36, pp. 85-96, 1948, (Translated from Gérman),
Contract SD-78,

A few strong explosions were made in the years after World War
Il in Western Europe. Since the location and time of the related ground
shocks were accurately known previously, these could be utilized for
extensive seismic observations and concepts regarding the structure
of the outer earth's crust could thus be improved. In this repor:, two
explosions are evaluated which were made on April 28 and 29, 1948,
at Haslach in the Kinzigtal (by French occupation forces) and which
were thus at 6© Lat. further toward the south in the interior of the
continent and in the crystal-line basement of its rock layer. Analysis
resulted in a distinct tripe layering of the crust below the sedimentary
blanket similar to the Heligoland explosion.

REILY, D. M., V. J. CUSHING, Characteristic Emissions from. an Under-

ground Explosion, Final Report, Coniract DA 49-146-XZ-089, Engin-

eering-Phys., Co., Rockville, Md., 1967.

The work is a ~ontinuation of earlier analyses which have been
embellished to take inlo account elastic-plastic wave propagation, and
to simplify the analysis in the seismic regime. The effects on the am-
plitude spectral density of the mechanical disturbance which result
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from the soil response are discussed. The numerical solutions to a
non-linear and seismic propagation model are described. Two methods
for introducing a change in the mesh size of the computational net are
discussed and a new sequence for the calculativns are introduced.
Computer codes and flow charts for both the non-linear and seismic
models are given.

REKIETA, T. W., CPO Ambient Noise Study, Report No. 1, Contract VT/

6704, AF 33(657)-14648, Texas Inst., Inc., Dallas, Texas, 1967,

This report summarizes the result:; of a comprehensive analysis
of the ambient seismic noise field existing at CPO. Results of this
study have shown that the ambient noise field has not changed signif-
icantly over extended time periods, nor has it changed on a daily or
seasonal basis. These results imply that an accurate modeling of the
CPO noise field can be used to generate 2 multichannel filter set which
can be used in a digital MCF processor to reject ambient noise through-
out the year, except for periods of intense microseismic activity.

REKIETA, T. W., Noise Study for TFO Extended Short-Period Array,

Seismic Array Processing Techniques, Tech, No. 5, Contract VT ‘6701,
F33657-T0C-0100, Texas Inst., Inc., Dallas, Texas, 1970

Seismic data was digitally zollected from the recently extended
short-period array of the Tonto Forest Observatory during the sum-
mer of 1968 and the winter of 1969,

Several contributors to the ambient noise field could be defined
in both of the periods analyzed and appeared to be both time- and
space stationary. Other contributors, due primarily to atmospheric
storm or pressure activity, were not stationary and could be related
to its generating source,

Multi-channel filtering of the extended array could not provide
any significant improvement over simple beamsteering at frequencies
of interest (greater than .8 Hz). At lower frequencies, the amount
of improvement obtained by MCF processing relative to beamsteering
was directly related to the increase in noise level due to the non-
stationary contributor of the noise field.

REKIETA, T. W,, Signal and Noise Analysis of the Partial Norsar Array,

Advanced Array Research Special Rept. No. 7, Contract VT/7701, F
33657-68C-0867, Texas Inst., Inc., Dallas, Texas, 1969

Long-period signals, long-period noise, and one sample of sort-
period nois~ recorded at the partially installed NORSAR site were
analyzed. Power-density spectra, 2-channel coherences, and wave-
number spectra are presented, Both long-period noise and short-
period noise were dominated by directional Rayleigh-wave energy.
Short-period noise in the 1,5- to 4.0-Hz range shows unusually high
coherence for seismometer separations of 10 kn, Love-wave signal
similarity appears good, but Rayleigh waves exhibit considerable
dissimilarity.
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REYNOLDS ELECTRICAL & ENGINEERING CO. (STAFF), General Support
Plan, Project DRIBBLE, Contract No, AT(29-2)-162, Reynolds Elec-
trical & Ingineering Co., Mercury, Nev., 1963,

VESIAC 7021 VU This general support plan, prepared by the Reynold's Electrical
and Engineering Company, describes the authority, general concept,
scope, costs, various operation support services, and construction
support of Project Dribble, In November 1961, the AEC, Division of
Military Application, approved a program of geological exploration
for a portion of the VELA UNIFORM Seismic Detection Series called
""Project Dribble''. This project proposes to detonate three nuclear
devices in a dome of almost pure sult, The dome is located in Lamar
County, Mississippi, The experimeatal objectives of ''Project Dribble"’
are given here,

RHIAN, E., Details of Lamont-Philco Ocean Bottom Seismograph Teleme-
try Systems, Contr., No. NONR 266(92), Philco-Ford Corp., Blue Bell,

Pa., 1964,
VESIAC 7965 VU The purposes of this report are: 1) to describe the OBS teleme-
AD 601 273 try system, specifically noting any differences from the system as

specified in reference 1 or described in reference 2, and 2) delineate
the interface and installation arrangements for the equipment to be
delivered.

RICHARDS, P. G., Potentials for Elastic Displacement in Spherically
Symmetric Media, Contract F44620-69C-0067, Calif. Inst. of Tech.,
Pasadena, Calif., 1970

VESIAC 20,455 VU The choice of P and S designations is somewhat arbitrary in
heterogeneous elastic media, but becomes precise in the high fre-
qguency limit of ray theory. This fact is used in a radially hetero-
geneous isotropic medium to establish three potentials (P, S, T) with
the following properties: (1) every displacement solution is repre-
sented by some (P, S, T); (2) T(r, t) is decoupled from P and S, is a
potential for SH motion, and satisfies a second-order wave equation;
and (3) the coupling of P and SV is represented by coupled equations
in potentials P and S. At high frequencies these equations decouple
(for an important class of sources) into separate second-order wave
equations for P and S. An important role, in this decoupled case,
is played by the variable density. Several possibilities suggested by
the general P and SV equations are also outlined.

RICHTER, C. F., Historical Background of the Magnitude Scale, VESIAC
Rept. No. 4410-T1-X, Contr. No. SD-78, Univ. of Michigan, Inst, of
Sci. & Tech., Ann Arbor, Mich., 1964,

VESIAC 8128 A VU The author points out that the primary purpose of introducing

AD 441 592 the term magnitude and its accompanying apparatus into seismology
was and remains to clarify the statistics of earthquake occurrence,
Although there is danger in uncritically applying statistics to earth-
quake events, the application of statistics in itself should not be
condemned offhand, even though grave errors have sometimes re-
sulted. The early use of intensity data is discussed. Seismicity
and periodicity are considered. The circumstances under which
the magnitude scale of Richter was developed is reported.
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RICHTERS, J. 8., The A plication of Analysis of Variance to the Se'smic
Discrimination Problem, Group Report 1964-60, Coniract AF 1)(628)-

500, Mass. Inst. of Tech., Cambridge, Mass., 1964,

Considered is discrimination hetween earthquakes and under-
ground nuclear tests by means of measurements made on thelr seis-
mograms. Such measurements will be subject to random perturba-
tions caused by microseismlc noise and fluctuations from event to
event. The causes of nuisance parameters are discussed as well as
thelr effects. The desirability of removing these effects before form-
ulating a discrimination procedure, and the analysis of variance tech-
nique, which may be applied to this question, is discussed. Provided
is an Introduetlon to the analysis of variance for two nuisance param-
eters. One measurement per event is considered first, and then
several measuremen!s per ev nt. All results are extended to the
multivarlate case.

RICKER, N. I, The Propagation of Ultrasonic Elastic Waves in Solid

Bodies and in Granular Media, Final Rept., Contract AF 19(6047-
8416, Univ. of Oklahoma, Norman, Oklahoma, 1963,

This report is divided Into three chapters, Chapter I outlines
the immediate problem undertaken in the present research. It de-
scribes our understanding of the propagatlon and absorption of elastic
waves in metals and sets up an analogy between the structure of 3
metal and the structuve of a granular medium in which the pore
spaces are filled with a monatomic gas. The problem becomes g
mziier of determining how well this analogy is supported hy experi-
ment. Chanter H describes the approach to the experimental phase
of the work. The techniques of preparation of the constants of the
Stokes Wave Equation are slven, Chapter It describes the experi-
mental studies,

RICKER, N. 1., Ricker's Wavelet Review, Contr. No, AF 19(604)-8416,

Univ, of Oklahoma, Normian, Okla,, 1964,

This is an introduction to a longer report. The author summarizes
his studies on the physics of elastic wave propagation in solid hodies
and In granular media, i concludes that the absorption coefficient
for the sinusoidal seismic waves must necessarily be proportional
to the square of the frequency. The Stokes Wave Equatlon rather
than the Classical Wave Fquation should be used to describe seismic
wave propagation. oy the author developed his series of Wavelet
Functions is described; the experlmental correlation is presented,

In addition, two problems pertinent to the VELA UNIFORM Program,
concerning; 1) the magnitude scale, and 2) distinguishing between
buried nuclear blasts and earthquakes, are discussed.

RIECKER, R. E., An Application of hfuction Heating to Roek Deformation

Apparatus, Contr, No. GRD TASK B652TT. Avr Force Cambridze Re-
search Labs., Wash., D, C., 1964,

A new shear press capable of simultane ously applying pressures
of 50 kb and tempe ratures of 10000C {0 thin sample pellets 1 4 in. to
Fin. in diameter uses a 5-kw, 450-ke induction heater, a Speedomax
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H recorder, a current -adjusting-type control unit, a saturable-core
reactor, a magnetic amplifier and an Infrared pyrometer to accurately
record, control, and monitor sample temperatures within 1 percent
from 200 to 10000C. Less than 45 sec is required for the apparatus
to reach thermal equillbrium at maximum temperature.

RIECKER, R. E., Bibliography of Rock Deformation, Spec. Rept. No, 5,

Contract GRD TASK 865211, A. F. Cambridge Res. Lab., Washington,
D. C., 1964.

A vibliography of 490 rock-deformatlon research articles pub-
lished in scientific journals is presented with both subject and author
entries. The cross-referenced subject listings fall into the following
major categories: Apparatus, Brittle Behavior, Calcite, Calibration,
Compressibility, Conductivity, Creep, Density, Dolomite, Elastic
Behavior and Elastic Constants, Fabric, Friction, General, Marble,
Metals, Olivine, Phase Studies, Plastic Behavior, Quartz, Resistance,
Safet;, Sedimentary Rocks, Seismic Velocities, Shear, Shock, Straln
Rate, Surveys, Viscosity, X-Ray.

RIECKER, R. E., Geophyslcal Implications of Shear Deformatlon in

Rocks, Rept. No. 7885-1-X, AFCRL-65-457, Contract DA 49.083
OSA-3137, SD-18, Univ. of Mich., Inst. of Sci. & Tech., Ann Arbor,
Mich., 1967.

A new shear press employing spherical, opposed anvils has been
used to determine shear strengih, coefficients of internal friction,
and viscosity data for upper mantle mineral analogs under geophysi-
cally realistic conditions of hlgh temperature and pressure. Using
high-frequency induction, the press externaily heats samples to
1000°0C at simultaneous pressures to 60 kb. Strain rates vary from
1/sec to 10-3/sec. Results of experiments with the shear press are
discussed,

RIECKER, R. E., Opposed Anvil Baslc Design Considerations, Contract

No. GRD TASK 865211, Alr Force Cambridge Research Labs., Wash.,
n. C., 1963,

Optimum design of opposed anvils depends on analysis of stress
dist ribution, geometry, and material strength as well as on such
exceptional considerations as limitations imposed by apparatus appli-
cation, Thirty years of reviewed experience uslng opposing anvils
suggests that 6 per cent cobalt-bonded tungsten-carbide inserts
shrunk-fit into high-strength heat-treated binding rings vield best
results if low cone angles (49 to 6°), slight insert tapers (19), moderate
interference (0,75 percent on the diameter), and moderate heat
treatments are used. Sample pressures for various pressures are
given for well designed opposed anvils. Bridgman-type onposed
anvils used in a 50-kb 1000°C shear press developed at AFCRL are
described; tables are included.

RIECKER, R. E., and D. L. PENDLETON, High Pressure Thrust Bearing:

An Application, AFCRL-64-883, GRD [ask 865211, AF Cambridge
Res. Lab., Washington, D. C., 1964.
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VESIAC 8954 VU Successful operation of a 50 kb-1000°C rock deformation shear
press depends on frictionless operation of two thrust bearings; re-
quirements for an upper bearing and for a lower hearing are given.
Upper bearing friction coefficients as low as 0.01 result when colloid. 1
bonded films containing 65 percent pure MoS2 in an alkyd resin are
used with MoSg greases. The torque arm bearing is lubricated with
0.01 in. thick Teflon sheet to obtain friction coefficients below 0.016.
Bearing pressures occasionally ¢. .ceed 100,000 psi in both bearings;
however, no evidence of galling, seizing or wear have developed on
any thrust plate. Torque losses do not exceed 5 percent of ihe trans-
mitted value in the upper bearing, and 3.5 per cent in the lower bear-
\ng.

RIECKER, R. E., and T. P. ROONEY, Shear Strength, Polymorphism,
and Mechanical Behavior of Olivine, Enstatite, Diopside, Labradorite,
and Pyrope Garnet: Tests to 920~ and 60 kb, Scientific Interim Rept.,
AFCRL 66-543, Contracts: AF 19(628)-5196, and AF 19(628)- 1646
{Agency Document), AFCRL, Bedford, Mass., 1966.

VESIAC 15,175 VU Four hundred and seventeen shear and compression tests have

AD 642 925 been completed on five minerals: olivine, enstatite, diopside,
labradorite, and pyrope garnet. These are assumed to represent the
principal constituents of an upper-mantle rock model. Tests were
performed in an opposed anvil shear apparatus to maximum temper-
atures and pressures of 920°C and 60 kb at a constant strain rate of
10~1/sec. Shear strength of these minerals varies from 14.0 to 16.2
kb at 27°C, and 5C kb normal pressure; and 6.5 to 7.8 kb at 900°C
and 40 kb normal pressure. There are indications that the minerals
deform cataclastically at low pressures and temperatures, with intra-
granular flow beginning at 30 kb normal pressure. Phenomena of
geophysical importance, discovered during shear testing, are consid-
ered,

RIECKER, R. E., and K. E. SEIFERT, New Shear Apparatus for Temperature
of 1000°C and Pressures of 50 kb, Contract No. GRD TASK 865211,
Air Force Cambridge Res. Labs., Wash., D. C., 1963,

VESIAC 7205 VU A new shear press, capable of simultaneous pressures and temper-

AD 425 629 atures of 50 kb and 10000C, incorporates a 5-kw high frequency in-
duction heater, 300-ton hydraulic jack, 1/2-HP motor and 3-pinion
gear train for strain rates of .01 to 10 rph, and tungsten carbide hall-
type anvils faced to diameters of 1/4 in. to 1 in, The press, designed
to simulate earth depths of 30 to 200km, determines shear strength,
viscosity, and internal friction data for rock samples of lower crust
and upper mantle composition under geophysically realistic conditions
of temperature and pressure,

RIECKER, R. E. and K. E. SEIFERT, Shear Deformation of Upper Mantle
Mineral Analogues: Tests to 55 kb at 270 C, Contr. No. GRID TASK
865211, Air Force Cambridge Res. Labs., Wash., D. C., 1964,

VESIAC 8546 VU Shear deformation of upper mantle mineral analogues forsterite,
enstatite, diopside and labradorite at 270C temperature, 5 to 55 kb
average pressure, and at strain rates from 1 sec- ! to 1073 sec-!
indicates that all minerals have high average shear strengtas, Shear
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strength for North Carolina and Ilawaiian olivine is 15.17 kb at 50
kb average pressure. Average shear strength for Madagascar diop-
side and Labrador labradorite are 14.90 kb to 14,03 kb and 13,15 kb,
respectively, at .0 kb average pressure. Each shear stress-normal
pressure curve is resolvable into two regicus of constant but differ-
ent slopes separated by a broad transitional knee. These represent
separate and distinguishable behavior desc ribed in the article,

RITSEMA, A, R., Problematics of Small Shallow Earthquake Mechanisms,

Rept. No. 7885-1-X, Conltract D; - - , SD-T8, Univ. of
Mich., Inst, of Sci, & Tech., Ann Arbor, Mich., 1967,

The author examines the relizhility of earthquake mechanism
solutions, with special attention glven to the problem of shaliow
shocks. The influences of focal depth, magnitude, and free surface
on P-wave amiplitude are discussed, The use of P-wave amplitude
gradlents for the study of the earthquale mechanism is illustrated in
s5ome examjples, It is sugpested that a special seismograph network
be established to evaluate shocks in certin limited areas.

RITSEMA, A. R., Remarks on Some Seismic Signal Anomalies, Contract

SD-78, Univ. of Mich., T. S. T., Ann Arbor, Mich., 1966,

The epicenter azimuths determined by the two horizontal com-
ponents of the P wave at Djakarta station show a systematic southward
deviation from the theoretical direction. The De Bilt Rayleign waves
from Novaya Zemlya explosions show an azimuth deflection dependeunt
on the wave period. Differences in period for simple seismic signals
are strongly masked by the filtering system of the seismometer/gal-
vanometer, e. g., the response of a Galitzin seismograph to a single
sinusoidal wavelet of one or one-half period,

RIZNICHENKO. Y. V.. ""Construction of Reflecting or Refracting Surfaces

from llodographs of Reflected ar Refracted Converted Waves,”’ lov,
Akad. Nauk SSSR, Ser, Geogr. i. Geofiz.. No. 5, np. 751-758, 1940,
(Translated Trom Rus <"on), Cont ract Sh-78,

A method is described for determining reflecting or refracting
surfaces from sei; nic wiag, raphs of reflected or transient (refracted)
waves. N is assumed that there {8 one reflect ing or refracting houn-
dary and the velocities of the incident and incoming waves are con-
stant and known, The solution ix analyzed.

RIZNICHIENKO, U, V., “The Dispersion and Absorption of Seismic Waves,”

Trudy Geofiz, Inst., A. N. S§8R, No 35, pp. 9-41, Undated, Contract
DA 49-083 084-3137. "

‘arious interpretations of the concepts of “dispersion’’ and
"absorption of waves encountered in papers on seismology and
seismic prospecting are discussed. The protitem of the dispersion
of head waves related to the boundarles of holf-spaces is reviewed.

An approximate theory for refracted bead waves related with a thin
high-velocity layer compared to the velocity in the surrounding medium
I8 proposed, Some of the results of the theory were verified in experi-
ments on mindels,

499



VESIAC 12,335 VU

VESIAC 12,130 VU

VESIAC 12,360 VU

VESIAC 14,462 VU

WILLOW RUN LABORATORIES

RIZNICHENKO, YU. Vv, '"The Propagation of Seismic Waves in Discrete

and Heterogeneous Media,'' Izv. Akad. Nauk, Ser. Geogr. i. Geofiz.,
No. 2, pp. 115-128, 1949, (Translated from Russian), Contract SD-

Certain probiems reiated to the propagation of elastic waves in
media consisting of a farge number of eiements wiil be discussed: in
a ''discrete’’ medium consisting of separate masses linked efasticaiiy,
and in a heterogencous mediuin (a continuous medium with structurai
nonuniformity). Conditions are determined under which a vejocity of
propagation of long, iow-frequency waves in a heterogencous medium
is on the whoie found to be very small, iess than in any of the com-
ponents. Some of the caiculations are made using experimentai seis-
mometric data.

RIZNICHENKO, YU. V., "'Seismic Characteristics of Permafrost Layers,"

Izv. Akad, Nauk SSSR, Ser. Geogr . Geofiz., No. 6, pp. 263-274, 1942,

(Translated from Russian), Contract SD-78,

Previous opinions on the seismic properties of the permafrost
layer are subjected to a criticai review. Experience with work
carried out in 1940 shows that this fayer not oniy does not interfere
with seismic prospecting, particularly using the niethod of refiections,
bul even preduces certain advantages.

RIZNICHENKO, YU. V., "Scismic Veiocitices in Layered Media,"’ lzv, Akad.

Niouk SSSR. Ser. Geogr. i. Geofiz., Vol. 11, No. 2, pp. 153-172. 1947,
(Translated from Russian), Contract SD-78.

Reiationships are discussed between seismic veioeitics encountered
in seismic prospecting work. These velocities include: wave veloeity,
cffective veloclty, layer velocity, boundary velocity, ete. It is shown
that the wave velocity obtained by phase correfation of seismograms
is generaiiy different from the phase and group veiocities. A compari-
son of fayer veiocities, boundary velocities, and ¢ffective veiocitios
feads to the conciusion thit there is no notice.bie anisotropy of seismic
velocities in thick fayers of sed'mentary formatlons,

RIZNICHHENKO, YU. V., '""The Tasks of the Conference on Deep Seismic

Sounding,"'' Acad, of Sci., USSR, Geophys. Inst,, pp. 7-9, Undated -
Received 21 june 1966, {Translated from Russian), Contract DA 49-083
OSA-3131,

After sketching in the recent history of Soviet progress in the
development of methods of deep seismic soundings of the carth's crust,
the author sketches in the main tasks of the conference. They are:

1) The presentation of the resuits of work in the area of the deveiop-
ment of the deep seismic sounding method in ten years: 2) The expiana-
tion of the main general difficulties arising in the application of that
method to the study of the earth’s crust; 3) The formuiation of the
basic primary problems of investigations to improve the deep seismle
sounding methnd in the next few years, and discussion of the general
pruspects of its deveiopment and application.
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RIZVI, S. A., J. P, BURG, and L. N, lIEITING, Analysis of K-Line Wave-

number Spectrd from Tiree WMO Noise Samples, Special Report No.,
2, Contract VT/7701, ¥33657-67C-0708, Texas Inst., Inc., Dallas,

’I‘exas, 1967.

The noise pattern al WMO was studied in detail in order to design
an array of vertical and borizontal seismometers which would enhance
telescisms at WMO. This report discusses the analysis of the one-
dimensional wavenumber spectra obtained from ncise samples NS1,
NS2, and NS3 recorded on 25 April 1962, 1 June 1962, and 27 April
1962, respectively.

The major achievement of the analysis is the identification of
broadband 0.2- to 1.0-cps Rayleigh-wave energy coming from the iakes
Lawtonka and Elmer Thomas in the northeast and of high-velocily P-
wave energy. In addition to the northeastern Rayleigh energy and the
high-velocity erergy appearing at all frequencies from 0.2 to 1.0 cps,
there is some indication of isotropic (nondirectional) Rayleigh-wave
energy.

ROBERTSON, 1., Preliminary Report on Long Range Seismic Measurements
Participation in Project MIRACLE PLAY - DiSl)E TUBE, Tech, Data

Rept., Rept, No. TR 69-10, Contract VT/8703, F33657-69C-0757,
Teledy ne-Geotech. Div., Garland, Texas, 1969

The MIRACLE PLAY - DIODE TUBE gas explosion in a cavity
in Tatum Dome, Mississippi, was monitored by eigit LRSM teams
operating 3-component short-period and long-period seismograpis.
Four teams encircled the salt dome and occupied approximately the
same sites as were occupied during the STERLING experiment, Four
more teams encircled the Lucedale, Mississippi (LD-MS) site where
an anomalous signal was recorded from tite STERLING shot, [ligh
winds during the time of the arrival of the DIODE TUBE signal at
LD-MS resulted in a record with a low signal-to-noise ratio, Spectrum
analysis and coherence measurements indicate that the DIODE TUBE
sipgnal was recorded at LD-MS by the radial seismograph, The DIODE
TUBE signal amplitude was about one-third the STERLING amplitude
according to measurements of the largest waves in the STERLING
and DIODE TUBE recordings of the radial seismographs.

ROBERTSON, iI., Statistical Analysis ot Short-Period Noise, Appendix II

to Semi.mnu.xl Tech, Summ. Rept. No. T, Tit No. 66-26, Contract AF
49(638)-1150, Teledyne Indust., Geotech. Div., ..lrland Texas, 1966,

This is a progress report describing statistical researcih on
short-period seismlc noise. Magnetic-tape records and 16 mm film
records were obtained from deep-hole seismographs at Eureka,
Nevada; Apache, Oklahoma: and Grapevine, Texas. In addition, a 16
mm film record of random noise was oitained from a shake-table
controlled Benioff seismograph. Intervals of 240 secouds of nolse
from the maguetlc-tape records were subjected to spectrum analysis
and the resulting power spectral density functions were integrated in
the band of 0.8 to 3.3 cps to get rms values. The method of visual
analysis of the wavelets under consideration, iand the discrepancies
that indicate somc bias in visual measurements as the frequency of
the noise increases are described,
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ROBERTSON, H., Stud;! of Short-Period Seismic Noise. Appendix 2 to
Tech. Rept. No, 65- » Tech. Rept. No. 64-137, Physical and Topo-
graphic Factors and Related to Short-Period Wind Noise, Contract
AF 49(638)-1150, Geotech. Corp., Garland, Texas, 1964,

Median values of seismic noise in the period range of 0.3 to 1.3
seC were obtained from recordings at vaults of the Pole Mountain
and WMSO arrays. Interquartile ranges were used to measure dis-
persious about the medians. Medians of the noise at Pole Mountain
ranged from ihout 0.91 millimicrons to 2.20 miilimicrons in Novem-
ber 1962, 1 ¢scribed is how these two values were obtained. It was
indicated that topographic shielding from wind rather than density of
bedrock affected noise. As a test of this idea, wind protection num-
bers were assigned to vaults Z| through Z9 of the WMSO array based
on comparative topographic shielding with respect to known wind
direction. Noise values increased as wind numbers decreased.

ROBINSON, E. A., Radar and Seismic Signal Detection, Contract AF 61
(052)-702, Seismological Tnst., Univ. of Uppsala, Uppsala, Sweden,
1964.

The purpose of this paper is to bring together the two fields
mentioned in the title so as to emphasize their similarities and
differences. Because of the harrow band character of radar signals,
it is possible to give a simplified treatment of radar antennas in the
first three chapters. Later chapters treat the more difficuit problem
of seismic arrays where the signals have bandwidths of up to three
octaves.

ROBINSON, E, A.. Regression Analysis of Statistieal Data with Dipital
Comjputer Programs - Chapters3, 4, % 5, Annual Suniny, Rept., Rept.
0. 62, Confract AF 2¢)-10<, Univ. of Uppsala, Seis, Inst., Uppsila,
Sweden, 1968

This report is an annual summary report of work done on contract
AF 61(052)-702, Chapters 3, 4, und 5 are contained in thig report and
summarizes tie work done previously and the present status of the

contract,

ROBINSON, E. A., Regression Analysis of St_lg'ﬂgl_l BPata with Digital
Computer Programs {Chap. 6). Sci, Interim Rept.. Rept, No. 7T, Con-
tract AF 61(072)- » Uppsala Univ,, Seis. Inst,, Uppsala, Sweden,
1968

Chapter 6 of this report deals with Multiple Regression, The
theory is given and also Computer programs for tire soiution of prob-
lems,

ROBINSON, E, A., Regression Analysis of Statistical data with Di;:iml_
Computer Programs, Chapter 7, 8ci, Interim Rept., Rept, No. 74,
Contraci AF 33&(002)7702. Uppsala Univ., Uppsala, Sweden, 1969

Chapter 7 of this report deals with Determinants, Matrices and
Quadratic Forms.
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ROBINSON, E. A., Selsmlc Arrays for the Detection of Nuclear Explosions,
Scl. Rept. No. 8, Contract AF 19{604)-7378, Massachuselts Inst. of Tech.,
Cambrldge, Mass., 1964.

VESIAC 8859 VU Selsmlc arrays are multlichannel sensor patterns Immersed in a

AD 608 275 multldimenslonal S/N fleld and the analytical problem Is hence analo-
gous to that of radar antennas. The followlng subjects are considered:
1) a review of antenna theory; 2) the general optimlization problem
for multlchannel data which leads to large systems of normal equations
of Toeplitz form (as presented in prevlous reports) requlring recursion
solutlon technlques to be completely feasible; 3) the specific seismic
array problem, considered in terms of plane-wave-front signal and
nolse contrlbutlons plus Incoherent nolse, with details of the "velocily
filtering’ method; 4) spectral estimation from finite array measure-
ments.

ROBINSON, E. A., Selsmic wave Propagation In Layered Media - Part 1,
Interlm Scientific Reporl, Contract AF 61{052)-702, Seismological
Inst., Uppsala Univ., Uppsala, Sweden, 1966.

VESIAC 15,896 VU This paper gives the basic equations for selsmlc wave propaga-

AD 634 914 tion In layered media. The wave equatlon Is solved by the Laplace
transform method. The boundary conditions are finally expressed
In matrix form for an arbltrary boundary.

ROCARD, Y., ARPA Research Grant No. §D-107-G-2, Quarterly Report
No. 18, January through March 1966, (Translated from French), Con-
tracl SD-107-G-2, DA-49-083, OSA-3137, ALPENS, Paris, France,
1966.

VESIAC 14,310 VU The author reports on the recording of a shock, the epicenter of
which substantially coincided with a preceding shock reported in hls
earlier article, ’Recording in Dordogue.” Proflles were extended
in some directlons in order to permlt a better definltlon of the am-
plitude variatlons with distance that were notlced in the earlier report.
The results of these recordings in Tarn and Garrone are presented
here, and compared with those of the first. Conclusions about the
crust and mantle in the immedtate vicinity of the recelving station
are reached as a result of amplitude increase. In the second section
of the article, the author reports on tlie anomaly of selsmlc wave
propagatlon in the Rhine Valley.

ROCARD, Y., ""ARPA Rescarch Grant No, SD-107-G-2-Quarterly Report
No. 19 for April, May, and June 1966,' ALPENS, Paris, France, 1966,
(Translated from Fiench), Contract SD-107-G-2 DA-49-083 OSA-
3131,

VESIAC 14,965 VU Firsl, the author discusses work on the seismlc background In
Italy, Durlng May and June 1966, ALPENS formed very elose worklng
relatlonships with the geophyslcs teams of the ’Observatorlo Geofislen
Sperimentale’’ of Trleste, directed by Prof. Carlo Morelli. A list of
accompllshments which resulted from the tests is Included, as s a
discussion of the geological struciure of Italy, Second, the author
reports on the Lake Blanc test. Dlscussed are the three tests which
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took place between June 29 and July 9, includlng descriptions of equip-
ment, positlons of stations, the Pg and Pn waves, the Mohorovicic
Discontinuity, aud reflected and refracted waves,

ROCARD, Y., Azlmuthal Sensitivity Variations of Seismograph Sites in
France, VESIAC Rept. No. 4410-75-X, Contr, No. SD-78, Univ, of
Michigan, Inst. of Sci. & Tech., Ann Arbor, Mich., 1964,

The author has drawn attention to azimuthal varlations in seismic
signal amplitude, and has suggested that these variations may be
caused by focusing or defocuslng of seismic waves through prism
or lens effects within the carth's crust. Tllting and beading of
layered strata, especially the Mohorovicic discontinuity, may explain
these variations. The author tries a direct experimental study of
station sensitivity as a function of azimuth and emergence angle.

ROCARD, Y., The Transverse Profile of Montagene Noire Sea Shots,
VESIAC Rept. No, 4410-75-X, Contr. No. SD-78, Univ. of Michigan,
Inst, of Sci. & Tech., Ann Arbor, Michigan, 1964.

On April 22, 1963, the French Navy fired two successive shots
at sea in nearly the same place. Recording was carried out at seven
stations located on a transverse proflle of the Montagene Noire,
northwest to southwest. The tabulated results from the two sea
explosions at seven statlons are shown., Distances from the shooting
point to the stations, and Pg, Pb, und Pn arvival times are given,
New knowledge has been obtained about the thicknesses of the layers
and the features of the discontinuities in the neighborhood of the
shot point and the stations. Also, new information about the Mohoro-
vicie and the Conrad discontinuity is discussed,

ROCARD, Y., P. MECHLER, Importance of Small Local Variations of

Travel Time-Methods of Evaluation, (Translated from French), Con-
tract 8D-78, Univ. of Mich., 1. S. T., Ann Arbor, Mich., 1966.

The system of tripartite stations used by ALPENS to obtain ab-
solute data or the travel time of seismic waves through the crust is
described.

ROCARD, Y. and P. MECIILER, Seismic Station Efficiency Related to
Irregularities of the Moho Layer - Progress Report No. 2, 1 October
Through 31 December 1966, {Translated from French). Contract AF
61(052)-962, DA 49-083 OSA-3137, Alpens, Paris, France, 1967,

Amplitude studies have been made for arrivals from the September
1966 explosion series at Lac Negre. It was found that, for constant
shot depth, the sighal amplitude increased with incroasing shot size
up to 20 tons, but then remained relatively constant even though the
size of the shots increased to 40 tons,

The velocity of surface waves from these chots has also been
studied.
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ROCARD, Y., P. MECHLER, Seismic Station Efficiency Rclated to Irregu-
larities of the Moho Layer, Progréss Rept. No. 3 (Translated from
French), Contract AF 61(052)-962, DA 49-083 OSA-3137, ALPENS,
Paris, France, 1967.

VESIAC 16,761 VU The two new seismic stations on the island of Rengiron in the
Pacific Ocean are described. The description includes a discussion
of the problems involved in establishing a useful scismic network in
Polynesia and the background noise observed at the stations.

Also included in this report is a discussion of a study of 73 re-
cordings of the September 1966 explosion series in Lac Negre.

ROCARD, Y., P. MECHLER, Seismic Station Efficiency Related to Irregu-
larities of the Moho Layer, Progress Report No. 4 (Translated from
French), Contract AF 61(052)-962, DA 49-083 OSA-3137, ALPENS,
Paris, France, 1967.

VESIAC 16,762 VU In this report, studies on: (1) the seismic background in a granitic
massif of the lower Pyrenees; and (2) the ratio of seismic signals
(body waves) of an air blast to the same underground blast are described.

ROCARD, Y., P. MECHLER, Two Cases of Seismic Focalization, (Trans-
lated from French), Contract SD-78, Univ. of Mich., I. 8. T.. Ann Arbor,
Mich., 1966.

VESIAC 13,999 1 VU Two examples of reinforcement of the amplitude of seismic waves
recorded in France are presented. The authors believe that this phenom-
enon may be explained by the curvature of a crustal discontinuity.

RODEN, R. B., Array Research, Semiannual Tech. Rept. No, 2, 30 March
to 15 November 1064, Contract AF 33(657)-12747, VT/4053, Texas
Instr., Inc., Dallas, Texas, 1964,

VESIAC 9434 VU This Project is directed toward continued development of array
AD 454 582 processing technology for nuclear surveillance and exploitation of
the data available from arrays for analysis of ambient seismic noisc
and of distant P-waves. This '.nort presents results obtained during
the second six months of the Project from 30 March 1964 to 15 Novem-
ber 1964.

RODEN, R. B., An Evaluat‘on of Vertical Seismometer Array and Horizontal
Array Performance Bused Upon a Theoretical Model of Noise and Tele-
seisnmiic Signal, Contract No, VI/4053, AF 33(657)-12747, Texas Inst., i
Inc., Dallas, Texas, 1964.

TWSIAC 0485 VU A model of teleseismic signal and surface mode noise is derived
1rom wave propagation theory. Optimum V\viener multichannel fre-
quency domain filters are designed to operate on the outputs of six
seismometer arrays so as to pass signals and reject noise. The
theoretical results are very sensitive to the amount of random noise
assumed in the model. The performance of an array of either type
appears to be quite insensitive to changes of geometry if the number
of receivers and the maxinum dimension are not changed very much.
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RODEN, R. 8., and M. N. BACKUS, Array Research Horizontal and
Vertical Arrays for Teleseismic Signal Enhancement: UBO
Model Theoretical Results, Special Rept. No, 6, Contract VT /4053,
F - , Texas Instruments, Inc., Dallas, Texas, 1965,

The following configurations are discussed, and a figure accom-
panies each one of them: a) assumed input power spectra of signal
and noise at a surface seismometer, expressed in db relative to the
maximum signal power; b) three dimensional seismometer array;
c) input and output signal-to-noise ratios— UBO Model 10; d) input
and output signal-to-noise ratios-— UBO Model 15; e) input and output
signal-to-noise ratios— UBO Model 20, Figures 6 through 11 concern
the Theoretical power spectra of system output - Vertical Array ""A"',
Vertical Array ''B'", "'CPO" Array, Buried ''CPO"' Array, 3-D Array,
Buried 3-D Array.

RODEN, R. B., J. P. BURG, Array Research, Study of Teleseisms Recorded
at Cumberland Plateau Observatory, Special Repl. No. 25, Project
VT/4053, Contract AF 33(6571-12747, Texas Instruments, Inc., Dallas,
Texas, 1967,

During 1963, Multiple Array Processor (MAP) systems were
operated online at the 19 - element CPO array in order to enhance the
teleseismic P-waves relative to surface-wave noise. Outputs of
these processors and of the individual seismometers were recorded
in analog format on magnetic tape and photographic film. Subse-
quently, three ensembles of selected recordings were digitized for
computer analysis at 50-msec intervals, v ith later resampling of
Ensembles II and IIT at 100 msec. The transcribed records are 4 min
long, with start times chosen 50 that the P onset is approximately at
the center of the record.

RODEN, R. B., G. BURRELL, Array Research, Analysis of Vertical Array
Data from Grapevine and UBO, Special Repi, No. 24, Project VT/4053,
Contract AF 33(657)-12747, Texas Instruments, Inc.. Dallas, Texas,
1967.

During 1965, deep-well seismic records were obtained from the
Trigg well near Grapevine, Texas, and the Carter well at the Uinta
Basin Seismological Observatory near Vernal, Utah. Data of interest
to the present study are discussed in this special report.

RODGERS, P, W., and C. A, DANN, Rotational Seismometer, Final Rept.,
15 June 1968 to 15 June 1969, Confract F19628-68C-03%0, Univ. of
Calif., Berkeley, Calif., 1970

Elastic wave theory predicts that the elastic waves generated by
an earthquake and other seismic events include a measurable com-
ponent of horizontal elastic rotation. Several rotational seismometers
have been designed to measure this rolational component,
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ROLLER, J. C., Crustal Structure in the Eastern Colorado Platcaus Pro-
vicce from Seismic-Refraction Measurements, Technical Letter No,
19, Contract ARPA Order No. 193-63, U. S. Geological Survey,
Washington, D. C., 1964. (OFFICIAL USE ONLY)

VESIAC 8145 VU O

ROLLER, J. C., Preliminary Report on Seismic-Refraction Studies of
Crustal Structure in the Western, Central, and Southern United States,
Technical Letter No. 14, Contract ARPA Order No. 193-83, U. S.
Geclogical Survey, Denver, Colorado, 1963, (OFFICIAL USE ONLY)

VESIAC 7562 VU O

ROLLER, J. C., et al,, A Preliminary Suinmary of a Seismic-Refraction
Survey in the Vicinity of the Tonto Forest Observatory Arizona,
Technical Letter No. 23, Contract ARPA Order No. 193-64, U. S.
Geological Survey, Denver, Colorado, 1964, (OFFICIAL USE ONLY)

VESIAC 8557 vU O

ROLLER, J. C., and J. F. GIBBS, Chemical Explosions Detonated by the
U. S. Geological Survey from July 1961 to July 1964, Technical Letter
No. 24, Contract ARPA Order No. 193-64, U. S. Geological Survey,
Washington, D, C., 1964. (OFFICIAL USE ONLY)

VESIAC 8603 VU O

ROLLER, J. C., W. H. JACKSON, D. H, WARREN, and J. H. HEALY,
A Preliminary Summary of a Seismic-Refraction Survey in the
Vicinity of Tonto Forest Observatory, Arizona, Contr, No. ARPA
Order No. 193-64, U. S. Geol. Survey, Wash., D. C., 1964 (OFFICIAL
USE ONLY).

VESIAC 8557 VU O
AD 448 596

ROMNEY, C, and E, A, FLINN, An Analysis of Epicentral Errors in Sample
Cases, Contract No. VT/2037,AF 33{657)-7427, United ElectroDynamics,
Inc., Pasadena, Calif., 1963,

VESIAC 6892 VU This is a report on epicentral uncertainties introduced largely
from travel time scatter., Two methods, using data from high-quality
stations with good time service, were used, The first uses travel
time residuals, derived from a conventional linearized Geiger least-
squares epicentral determination, to compute the standard errors of
the coordinates; the standard errors are symmetrical around the epi-
center, The second method employs Monte-Carlo techniques for esti-
mating uncertainties in the epicenter. A number of subsets drawn
from the total ensemble of all arrival readings are used to make in-
dependent calculations of the cpicenter. Three nuclear explosions and
three earthquakes have been analyzed by both methods, and herein
the methods are evaluated.

ROMNEY, C. and W. HELTERBRAN, Progress and Promise in the Study

of the Earth Using Nuclear Explosions, Contract No. Agency Docu-

ment, Air Force Technical Applications Center, Wash., D. C.. 1964,
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A review of measuren:ents of seismic waves from nuclear ex-
plosions has shown results which have implications of interest for
basic studies of the earth. Among these are observations which show
regional differences in travel times and am plitudes which have been
interpreted in terms of structural differences, and variations in
travel times and amplitudes at teleseismic ranges which suggest
inhomogeneities in the mantle. Comparisons between explosion-
and earthquake-generated waves have given information on the nature
of earthquake sources. Suggestions are made on methods for further
study of fundamental problems by means of large explosions.

ROMNEY, C. F., Analysis of Film Recording at Angela and Hysham Sub-

arrays (Bl and F3), Contract: Agency Docunient, Air Force Tech,
Appl. Center, Washington, D. C., 1965,

Mobile stations from the Long Range Seismic Measurements
(LRSM) program were installed at the centers of Subarrays B1,
Angela, Montana, and F3, Hysham, Montana. The instrumentation of
the stations is described. The objectives were to obtain a compari-
son between the signal-to-noise ratios recorded at the surface and
in the shallow holes and to obtain preliminary estimates of the effec -
tiveness of the unphased sum of all instruments in each Subarray.
Preliminary conclusions from the analysis of these recordings are
reported here.

ROMNEY, C. F., An Investigation of the Relationship Between Magnitude

Scales for Smail Shocks, VESIAC Rept. No. 4410-71-X, Conir. No.
SD-78, Univ. of Michigan, Inst. of Sci. & Tech., Anu Arbor, Mich,,
1964,

In 1956, Gutenberg and Richter revised and extended their
earlier work on earthquake magnitude scales. As a result of this
work, new relationships were found between magnitudes determined
from body waves and magnitudes determined from recordings on
torsion seismographs at small distances, Much of the data for these
studies was derived from the Kern County, California, earthquakes
of 1952, The available data, largely from earthquakes of magnitude
5.5 and greater, were consistent with a number of equations, given
in the report. The average value of m in the formulas was called
"unified magnitude,'" the relationship between my and Ms' Pre-

sented are results of a preliminary investigation of this relationship
for small shocks,

ROSENBAUM, J. H., The Borehole-Noise Problem Treated on the Basis

of a Layered Elastic Model, Rept. No. 4410-83-X. Contract SD-78 TARPA),
Inst. of Sci. & Tech., Univ. of Mich., Ann Arbor, Mich., 1964,

A surface-wave computer program, which also has the ability to
calculate high Rayleigh modes and which reads out velocity, potential,
and energy information as a function of depth, has been used to cal-
culate the characteristic vibrations for several geophysical models
of the 'empstead well site. Some very interesting features of wave-
guide transmission have been observed. The presence of vertically
radiating modes may have to be taken into account under certain con-
ditlons; the task of computing their characteristic features, applicalkte
to the borehole-noise problem, may be fairly difficult,



VESIAC 13,858-J VU
AD 648 415

VESIAC 7698 vU

VESIAC 9329 vu

VESIAC 13,999 m VU

WILLOW RUN LABOKATORIES

ROSENTHAL, F., Beam Patterns, Contract: Agency Document, Advanced

Research Projects Agency, Washington, D. C., 1965,

The author discusses the requirements for the LASA Sleletal
Array Beam Pattern. After discussing a possible goal for such a
pattern, he points out that neither the present LASA skeletal array
design, nor any other design that he has studied quite meets this
goal. However, preliminary studies indicate that some significant
side lobes of the present array can be slightly reduced by the addi-
tion of the well-placed Subarrays. For any future arrays, an array
design based on a reguiar polygon possessing an odd numiber of
sides shows promise. Discussed also are two computer programs
written in an approach to the problem.,

ROTHE, J. P., International Association of Seismology and of the Physics

of the Interior of the Earth, Berkeley Meeting (1963), Report of the
Secretary General, Contr. No. SD-78, Univ. of Mich., Inst. of Sci. &
Tech., Ann Arbor, Mich., 1963,

This report has to do with UNESCO's seismological research
programs, and with four missions sent by UNESCO into the most
highly menaced earthquake regions: Southeast Asia, South America,
the Mediterranean Basin and the Middle East, and Central Africa,
The main task was to gather and analyze information on: 1) present
status of seismic observation networks in those regions with regard
to their equipment, personnel, and facilities; 2) progress achieved
in the localization of zones of seismic activity, and in the preparation
of seismicity or seismotectonic maps on a national or regional scale;
3) existence of regulations for construction and their applications to
regions of seismic activity; and 4) existing facilities for the training
of specialists in these and related areas,

ROTHE, J. P., ""The Mid-Indoatlantic Seismic Zone,"" Proc, Roy. Soc.

London, Vol, 222, pp. 387-397, 1954, (Translated from French), Con-
tract SD-78,

The distribution of earthquake epicenters in the Atlantic and
Indian Oceans is discussed; numerous new epicenters are listed; it
is shown that the line of epicenters following the mid- Atlantic Ridge
is continued around the Cape of Good Hope and joins the similar line
marking the central ridge of the Indian Ocean. 1t scems, therefore,
that these two ridges are related structures.

ROTHE, J. P., E. PETERSCIHMITT, Application of the Haslach Tables to

the Electronic Calculation of European Epicenters, (Translated from
Frenck), Coniract SD-78, Univ, of Mich., I. S, T., Ann Arbor, Mich.,
1966,

This paper presents a series of travel-time tables for Py, Sg,
and Pn waves called the Haslach tables (1948, revised 1964), as well
as the "extrapolated Haslach tables" for Pn, as these have been pro-
grammed for epicenter location by electronic calculation,
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ROTHMAN, R. L,, Studies of the Effect of Depth of Foeus on Seismic

Pulses, Suppl. to Semiannual Rept,, Contr. No. AF 19(628)-238, Penn.
State Univ., University Park, Pa., 1964,

To develop techniques for extracting arrival time differences
between firs* arrivals from a shallow disturbanee and near-source
surface reflections, (a technique very useful in determining the focal
depth of a seismic disturbance and consequently in discriminating
between natural earthquakes and man-made explosions), two-dinien-
sional model studies were conducted. The construction of the models
is described, as well as the two analytic operations performed on
the reeords obtained. Theoretical spike seismograms were generated
and the results were compared with the model data results. Results
indicate that, for epicentral distances in the range equivalent to 150
to 1000 km in the earth, focal depths up to 12 km deep can be deter-
mined.

ROZEBOOM, R, W,, Theoretieal Estimation and Implementation of Sign,1-

to~-Noise Ratio Improvement, Special Rept. No, 2, Advanced Array
Researeh, Contraei V'T/7701, F33657-68C-0867, Texas Inst., Ine.,
Dallas, Texas, 1969

This study was undertaken to determine if signal-to-noise im-
provements resulting from the addition of sensors to existing seismic-
recording arrays could be theoretically estimnated. A general process
for estimating improvements is determined and presented, as well
as a preliminary study of the feasibility of implementing the proeess,
The first step in the general process is to estimate the noise field at
the existing array by computing measured-noise crosspower matrices
at each frequeney used. Next a theoretical-noise crosspower matrix
which approximates the measured-noise crosspower matrix is formed
from a noise model compiled for each frequency. After a satisfactory
noise model is obtained, the locations of additional sensors are deter-
mined by positioning them to minimize the new array's straight-sum
response to the major noise eomponents. The new array is then
evaluated by computing the improvement in the signal-to-noise ratio
obtained after the new sensors are added. For the feasibility study.

a 13-sensor station having a relatively simple and time-stationary
noise field was seleeted. Obtainable signal-to-noise improvements
were estimated when sets of one, two, cr three sensors were added.
Greatest general improvement for straight-sum and MCF processing
oceurred when three sensors were added and overall dimensions of
the existing array were retained. The amount of signal-to-noise
improvements could probably be increased by using more exact
methods or improved techniques,

RUBB, A. M., Jr., Seismograph Calibrator Phases I and 1. Spec. Rept,

No, 20, Project VT/070, Contract AT 33(657)-7747, United Electro-

Dynamics, Inc., Pasadena, Calif,, 1964,

The seismometer calibrator as conceived and developed under
this project appears to be i useful device for the calibration of the
J-M seismometer subject to the limitation regarding the determina-
tion of relative frequency response rather than absolute magnitude
of frequency response. The step response current can be accurate
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to less than 1 percent with as much as 20 percent variation in cable
characteristics and carrier voltage input, and can be set for each
seismometer.

RUBENSTEIN, M. A, J. AEIN, and J. BEARDWOOD, Htgh Frequency
Signal Content in Seismic Eveants, Contract: Agency Document,
Advanced Research Projects Agency, Washington, D. C., 1965,

VESIAC 13,858-R VU Reported are the efforts of the Institute for Defense Analyses to

AD 648 415 investigate the problem of high-frequency corient of signals obtained
at teleseismic distances. Because of the presence of high-frequency
signals associated with nuclear events, the following possibilities
now exist: (1) New seismic research on earthquakes and geologic
events at teleseismic distances; (2) For LASA the potential for very
fine beams with good side-lobe characteristics and perhaps smaller
arrays; (3) Diagnostic studies comparing the spectral distribution of
shots and earthquakes; {4) Seismic concealment; (5) The critical
issue of cavity decoupling as a function of frequency.

RUDNEYV, V. M., "Arbitrary Levels in Seismic Prospecting in the Azer-
bajan, SSR,'' Prikladnaya Geofizika, No. 20P, pp. 46-59, 1958, (Trans-
lated from Russian), Contract SD-78,

VESIAC 12,010 VU The author presents information concerning the accuracy of seismic
operations and especially the results of comparisons of data of seismic
exploration with those of borings. The results allow him to apply the
concept of the arbitrary level to the geological conditions of the Azer-
baijan.

RUDNEV, V. N, "Estimating the Ac¢r »acy of Hodographs of Reflected
Waves from the Scattering of Effective Velocities,'' Akad. Nauk, Prik-
ladnaya Geofizika, Vol. 5, pp. 24-32, 1956, (Translated from Russian),
Contract SD-78.

VESIAC 10,194 VU U This paper \lescribes a method which in the opinion of the author
can be employed for calculating the error in determining the arrival
time of reflected waves from the internal conversions of the observa-
tions. The value of the error is obtained by a comparison of the entire
set of hodographs obtained in a given area, The result of the appro-
priate calculatiors is essentiallv similar to the mean square error of
any physical measuremenl calculated from the deviation from the
mean.

RUGG, A. M., Effects of Thunderstorms on TFSO Operations, Special

Rept. No. 23, Contract VT/070, AF 33(657)-7747. Uniled Electro-

Dynamics, Inc., Pasadena, Calif., 1964,

VESIAC 10,581 VU This report describes: (1) the storm damage to operations of
the TFSO instrumentation during the period from 24 June to 14
September 1964, at the Tonto Forest Seismological Observatory.
The damage is fully described, and it is tabulated in Figure 2;
(2) Location of lightening strikes is described: (3) The correlation
between Damage and Other Parameters; (4) Storm Damage to Facili-
ties; and (5) Comparison of 1964 and 1963 Storm Seasons.
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RUGG, A. M., Jr., Experimental Seismograph Station, Spec. Rept. 18, Proj-

ect VT/070, Contract AF 33(657)- 7747, United ElectroDynamics, Inc.,
Pasadena, Calif., 1964,

This is a Special Report on the Effect of Changing Multiple Array
Processor (MAP) Output Filter Band Width, The MAP summation at
the TFSO is particularly affected by noise in the frequencies generated
by wind, thunder, and animals or personnel near a seismometer site,
To decrease this effect, the MAP output filter was changed from a
bandwidth of 5.0 - 0.75 ¢ps with 12 db per octave slopes to a bandwidth
of 2.0 - 0.75 cps, with 24 db per octave slope at 3 ¢ps, with a 12 db per
octave slope at 0.75 cps. Figure 1 of the report shows the frequency
response curves run on the system hefore and after the changes in
filter settings were made. How frequency responsc was obtained is
described. Figs. 2 and 3 show ''before and affer’' sequences for filter
characteristics.

RUGG, A. M., Jr., Seismological Systems Laboratory, Semiannual Rept.,

VT/070, AF 33(600)-42159, United IilectroDynamics, Inc., Pasadena,
Calif., 1961.

This second semi-annual report covers the period from January
1to July 1, 1961, and replaces the monthly report due on June 20,
1961. This report briefly reviews the status of the project through
June 1 and then goes into greater detail for the month of June cencern-
ing land acquisition and additional noise measurements. The objec-
tives of the project are given; work perforined during the first six
months of 1961 is outlined. This includes site selection, preliminary
design of the Seismological Systems Laboratory, data processing,
world-wide communications study. A list of documents submitted to
AFTAC concerning Project VT/070 is supplied; project programs
are discussed.

RUGG, A. M., Jr., Simplex Seismograph Calibrator Field Test, Phase 111,

Special Rept. No. 22, Project, VT/070, Contract AF 33(6571)-1741,
United ElectroDynamics, Inc., Pasadena, Calif., 1964,

With the advent of large seismic arrays using miltions of feet of
cable, the need for a lechnique of remote calibration of seismometers
using the signal line has become apparent, This need could be met
by several techniques - this report covers a brief lest of vne partic-

ular technique.

RUGG, A. M., Jr., Study of Automatic Calibration of Scismograph Sys-

tems, TFSO Spec. Rept, No. 17, Project VT/070, Contract AF
33(657)-7747, United ElectroDynamics, Inc., Pasadena, Calif.,
1964.

The author discusses the objectives of automatic calibration, de-
seribes an "ultimate' calibrating system, and gives recommendations.
In regard to recommendations, he proposes steps which will be advan-
tageous as automation is approached gradually. Four appendices make
up the major part of this document: (a) Appendix A is a list of the
companies to whom letters of inquiry were sent; (b) Appendix B con-
cerns "Tests on Boonshaft and Fuchs Analyzers'. (c) Appendix C is
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RYALL, A, Cruelal Sructure and Ampliiodes of 1* Waves from NTS io

Orduay, Cokirada, VESIAT Special fiepd, No, 4 §10.52°X, Tonir. No,
SD-TE, Univ. of Mich., Inst. o) Sct. & Tech,, Ann Artor, Mich,, 1964,
1 waves lor [ve secomds alier the Jirst arriva) lrom carthiquaken,
with local depthe greater 15an 150 km were Fourier analyzed, whilo
15 shallos carthquakes were spectrum analyzed. R wan cone huded
that: 1) the P waves lrvm deep shocks contain | rvqueney et iranenin
arosnd 5 epsc 7) the general beliel ihai the mare distant an earthquake
i, the leas high Irequency companents it contains is i rtrongly
verilind by field daia: and 3) ihe aitenvation of P waves, shorter thas
3 or 4 cps. In ihe crust is dependeni ol localliy and in xome places
is much =l ronger than ihe atienuailon in the mantle,

RYALL, A.. Seirmic Keniificaiion ai Short Diriances, Contract AF- AFOSH-

1564-68, Tniv, of NSevada. Reno, Nevada, 1970
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Aer mamy years of working with dels from » fev bocally - seconding
ovistaions, e have aow almest completed (he (nstaliation of 5 slale.
wide setemic tebemetry systom, sad this syslers 1s already beginntng
10 provide dais which will mae poseibic sery detailed slimdies of carth-
Quakes amrd eaplosions in the Nevada region. Nased on analysis com-
pleted onl) 4 mosth ago, xe are (inding signtlicant dillerences betueen
local reeordings of small carthquakes and mine blasts — in the relative
geve ralion of dilferent 2etamic vaves, ampltivde rating, and peak
rpeciral {requencies,

As a0 evtension of this very preliminary sork, we are pow com-
Plling data atmed at separating out effects of spectlic source ard
Halioh-stle characteristics, Then, with a betler understanding of
relattonships between various surce parameters {focal degpti, mechan-
tam, e1c.) an measurable charactertaties of local recordings, we
hope (0 be able 10 predict ohservable cifects at rreater epteentral
distances for small-magntiude evems,

RYALL, A, Sclamic Menttitcatios at Short Distances, Sci, Rept,, Contract

AV-APEBITS64-85, Untv, of Revada, fteno, Novada, 1970

After maay years ol working with data from a few locally - re-
conrding oulstations, we have now almost completed the Installatton
of a sMatewide selsinic telemet ry system, and this system Is already
beginning to provide data which will make possible very detalled
studtes of carthquakes and explosions In the Nevada region, Based
on analysts completed only a month a,m, we are findtng slgnificant
diffcrences between local recordtngs of small earthquakes and mine
blasts —(n the relattve generation of different seismic waves, am-
plttude ratios, and peak spectral frequencies.

RYALL, A, Study of Selsmicit ', Mechanics of Fnullin_g and Crustai Struc-

i?i?nsm on Scismic Information Provid * Nuclear Fxplosfons,
Final Scl. Ttepl., Contract AF-AFOSR €47 -64, Univ. of Nevada, Reno,
Nev,, 1067,

This report cavers the acconplishments of the seismological
research program at the Univer sity of Nevada, for the period t May
1964 to 30 April 1966, Sections of the report treat (1) the estailish-
ment of new seismograpile stations in the Nevada area: {2) develop-
ment of new field Instruments for studies of small and micro-earth-
quakes; (3) puhlication of a Nevada earthquake catalog and epicenter
map for the period 1852-1961; (4) automation of routine seismological
analysis, (5) focal depth studies: (6) =tudy of the structure of Kilauea
Volcano, Hawaii; (7) seismicity studies: and (8) microearthquake
studies.

ture within the Tasin and Range and Ad oinﬁ}ﬂ'?o\'méc« with Em-—
) l I

RYGG, E., IIl. BUNGUM, and L. BRULAND, Speciral Analysis and Statis-

tical Properties of Microseisms at NORSAR, &1, Interim Rept., Rept,
o0, 1, Contract F61052- - . Univ, of Bergen, lergen, Norway,

Below 0.7 cps the seismic noise recorded by the short period
seismometers at NORSAR (Norwegian Seismic Arvray) is generally
daminated by sovrces in the Atlantic and on the Norwegian coast,
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When strong low pressure arcas are ohnerved outstde the coast,
the noise has a dominating dtrection of propagatton from the low, aml
a velocity gencrally in the range 3-4 km/sec,

From the distrlbutlon of the sample variances tt ts ansumes] that
the nolse is statlonary within half-hour tntervals used tn the noise
analysls, The noise predictability has a maximum durtng periods
with high nicroselsmilc activlty,

RYKOV, G. V., "An Experimental investlgation of Stress Waves Produced
ly an Exploslon In Sandy Soll.** Zh. Prikladnaya Mekh, 1 Tekh. Fiz.,
No, 1, pp. 85-89, 1964, (Transtaied Trom Russian), Contract SD-78.

VESIAC 12,447 VU Explosion waves were studied experimentally in sandy solls by
Lyakhov, Pokrovskil, and Tsvetkov, in whteh the radial component of
the stress field and the velocity field were studled in disturbed soil.
The baslc relationships characterizing the mathematlea) rmiadel of
soft soil were formulated, and methods for thelr experimental verifi-
cation were proposed. Such tests were perfornied and some of their
results were published. Additional quantitative data obtained by the
analysis of the results of these and rower tests are described in
thls article.

<adITAY, A,, Digital Recording and Analysis of Seismic Data, Project
GNOME, Contract No, V’le . - . Texas Inst., Inc,,
Dallas, Texas, 1962,

VESIAC 7346 VU The nuclear explosion, detonated on Dec. 10, 1961, was recorded
at two portable seismograph stations which TI set up at distances of
230 and 425 km in a northeasterly direction from ground zero. Linear
arrays of vertical, low-frequency, refraction-type seismometers and
three-component Benioff stations, with magnetic tape digital recording
Instrumentation, were utilized at each of the sites. Nearly all recorded
data were cllpped. Every effort likely to yield results was made to
salvage Information from the collected data.

SABITAY, A., Phase II, Wichita Mountains Seismological Observatory,
Final Rept. Part 2, Contr. No, VT/077, AF 33(657 )-12331, Texas
Inst., Inc., Dallas, Texas, 1963,

VESIAC 7709 VU The four sections of this report deal with the investigations of
seismic signals and noise at WMSO, Fort Sill, Oklahoma. Section I
is a compilation of information from the Johnson-Matheson seismom -
eter array, including a large library of natural and man-made signals,
ambient noise, and station calibratton signals. Section Il presents
the mathematics of computer programs used to analyze data, and
the synthesis and analysis of the multi-channel filter system for the
array, Section III gives the results of a study of three-ten-channel
samples of ambient seismic noise recorded. Section IV details the
synthesis and evaluation of a ten-channel filter system designed on
the basis of measured noise statistics and a theoretical signal model,

SABITAY, A., Seismometer Array Data Processing and Presentation
System, Final Rept., Contr, No, VT/077, AF 33(657)-12331, Texas
Inst,, Inc., Dallas, Texas, 1964,
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Theory and equipment were developed for eatracting low-level
P wave signals from ambien! seismic noise on tie basis of the
difference in spatial correlation statistics between signal and noise,
Signal-to-noise ratio improvements of 20-25 db over a single nrein-
mometer were altained while preserving signal waveform on a
small (less than 4 kin) 19-clement array. This is two to four times
the square root of the number of seismometers (12,8 db) which is
renerally accepted as the limit of improvement afforded by simple
summation, A practicai on-line processor was constructed and
successfully demonstrated in field implementation of multi-channel
processing, Array stations for » survelllance network were shown
to be improved in P wave detection capabifity by incorporating multi-
channe] filtering.

SABITAY, A., and T. HARLEY, Introduction to the lnterpretation of Mui-

tiple Array Processor Seinimic Tiala, Bpecial Wojorl - Thise 1T,
T‘lr,—j_T‘V’iv%ﬂToec , Contract AF YINEY - 12331, Tesas bnsir, , e,
Dalias, Texas, 1963.

The authors compare old and new reai-time data processing
methods by means of field recordings and simplified, frequency (f)
wave number (k) graphs. A composite set of graphs is presented
which summarize MAD 'Tiitering' facilities. These iliustrate pass
and attenuation regions inf - k and { - v (velocity) co-ordinates using
an assumed model of signal and organized noise for one direction.
The suppression of organized noise is shown to be increasingly effec-
tive from straight summation to beam steering to ldeal Isotropic
Processing. The most processed trace (Ideal Isotropic Processing)
can increase the £/N of P wave arrivals by an average factor of
three compared to a filtered single seismometer. As an interpreta-
tional aid, the MAP system contributes in nine ways descrihed here.

SAITO, M., Excitation of Free Oscillations and Surface Waves by a Point

Source in a Vertically Heterogeneous Earth (THESIS), Contracts:
AF 49(638)-1632, and AF 49{638)-1763, Mass. Inst. of Tech., Cam-
bridge, Mass., 1966,

Radiation patterns of surface waves and free oscillations for
vertically heterogeneous elastic media are derived for arbitrary
sources using variational equations, The results are expressed in
terms of normal mode solutions and source functions, and show that
additional calculations other than normal mode solutions are unneces-
sary to construct radiation patterns. Source functions for a single
force, a single couple, and double couple without torque, all in arbi-
trary directions, are derived.

SAN CALIXTO OBSERVATORY (STAFF), Installation of the Penas Acous-

tic Array, Final Report, Contract AF-AFOSR-1.77-66, San Calixto
Observatory, La Paz, Bolivia, 1967,

This report describes the Penas acoustic array and gives exam-
ples of data recorded at the station. The use of an automatic corre-
lator to facilitate the analysis of records and the identification of
events is also discussed.
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SANDERS, J. §., R. C. SNEED, §. B. RAY, and L. . MAYER, Large Aper-

ture Selsmic Array Surficial Information Eastern Montana, Tech
No. 88-18, Coniract VT/405T, AV 3JE5TI-TZ145, Teledyne Indumries,
inc., Geolech Div., Garland, Texas, 1966

A large array of 525 shallow-hole seismometers, know . as the
12-ge Aperture Seismic Array (LASA) was emplaced on the plains of
castern Momana. Extensive fteld work, consisting of site selection,
leasing and surveying, were required to provide the land and locations
for logical system trrtaliation. This report forms a grouping of land
data gatherad during a 12-month period ranging from the initia) re-
gional field inv~stigation to the settlement of landowner grievances
after the array was put into operation. Also discussed are sciection
of subarray locations, land acquisitton using saturat.on permiting by
professional agents, positioning the individual shallow holes, and
grievance settiements including a iand restoration program.

SANDIA LABORATORIES (STAFF), Design Study for Ocean- Botton, Seismic

System, Contract ARPA Order No, 81T, Sandia Lab., Albuquerque, New
dcxlco, 1967,

This report presents the resuits of a design study for constructing
an ocean bottom seismograph system together with recommendations
and aiternatives suggested by the Sandia Corporation working group.

SANDIA LABORATORIES (STAFF), Unattended Seismological Observator
(Development Report), Report No, 5C-M-63-403, Contract PA

er No. , Sandla Laboratories, Albuquerque, N. M., 1969.

Unattended Seismological Observatories were designed by Sandia
Laboratories under ARPA Order No, 611 covering work sponsored by
the Advanced Research Projects Agency (ARPA) under Project VELA-
UNIFORM. Sandia Laboratories was instructed to de:sign, construct,
instaii, and evaluate three seismological observatories to operate
unattended for periods up to 120 days. The stations wore instalied
near Fairbanks, Alaska, at the Uinta Basin Seismic Obscrvatory, neer
Vernal, Utah, and on Sandia Base, Albuquerque, New Mexico. Design
of the USO, installation procedures, and a preliminary approach for
tamperproofing the system are presented.

SANDIA LABORATORIES (STAFF), Unattended Seismologicai Observatory,

Final Evaluation Report, Rept. No. SC-M-68-60, Contract ARPA Order
No. 611, Sandia Lab., Albuquerque, N. M., 1968,

Unattended Seismological Observatories were designed by Sandia
Corporation. Sandia Corporation was instructed to design, construct,
install and evaluate three seismological observatories to operate un-
attended for periods up to 120 days. The stations were installed near
Fairbanks, Alaska, at the Uinta Basin Seismic Observatory near Ver-
nal, Utah, and on Sandia Base, Albuquerque, New Mexico. Results of
the system evaluation, reliability study results, and recommendations
for svbsystem improvements to meet the objectives of an operational
USQD are presented.
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SANTOND, A. R, A. G. CARAPETIAN, and 1.. T. LLONG, Traln Gererated
Microselsms at Socorro, New Mexico, Contract AP- AFOSR-658-04,

New Wexico Tnsl. of Mintng & Tech., Socorro, N. M., 1966,

VESIAC 14,950 VU Tralas moving through the Rio Grande Valley at Socorro gener-
ate short-period microseisms far stronger than noise produced by
any other cultural or natural source, Power spectra at five differ-
ent locatlons indicate that the traln noise is confined to a narrow
band of frequencies (less than 3 cps). In general, the frequency lim-
ita and peaks of the power spectra shift to lower values with an in-
crease in distance from the source. Peake in power spectra, which
range from 1.80 to 4175 cps, do not correizte with known mechanical
interactions of the train with the track. Also, particie motions for
randomly selected samples of train noise are described, as well as
phase velocity measureinents at a distance of atout 17,000 feet.

SANTO, T., Latera] Variation of Rayleigh Wave Dispersion Ciaracter,
Appendix 1T To 24th Monihly Progress Report, AF 61{052)-707, Sels.
Inst., University of Uppsala, Uppsala, Sweden, 1965.

VESIAC 13,069 VU Eurasia has been divided into a number of regions according to
the group velocity dispersion of Rayleigh waves. The area around
Novaya Zemly:, the Baltic Sea, the Black and the Casplan Seas have
dispersions corresponding tc *he "high mountainous" type, which
could be explained by thick sedimentary layers, extremely low veloc-
ities are found for the Tibet plateau, iess than ncr-mal continental
structure is found for eastern Siberis.

SARMAH, S. K., Attenuation of Compressional Waves in the Earth’s Man-

tle, Contract AF 49(638)-1403, Oregon State Univ., Corvallis, Ore.,
1367
VESIAC 19,036 VU Accurate determination of the apparent value of the dissipation

parameter Q requires a thorough knowledge of the (1) displacement
pulse used for sou-ce amplitude, (2) propagation path, and (3) pulse
recorded at teleseismic distance. None of these were thoroughly
known in this study. In case (1) the displacement pulses were not
sinmple, and comparisons were made between the observed displace-
ment pulse amplitudes used as source amplitudes and the theoretical
source amplitudes for Gnome, Shoal, and Haymaker nuclear explosions .

In case (2), it was travel time and not the path length of propaga-
tion that was directly involved in computation, and the Q values were
insensitive to small errors in the travel time. In case (3), since the
true pulse length was not knowr. at teleseismic distances, computations
were made with the first cycle, and the first one and one half cycles
of the recorded first P arrival and the direct wave where possible,

SATO, R., ""Refiection and Transmission of Elastic Waves on a Discontinuity
with an Intervenient Transient Layer,'" Zisin, Ser. II., No. 10, pp. 141-
153, 1957, (Translated from Japanese), Contract SD-178.

VESIAC 9781 VU In this paper, the present writer has investigated refiection and
transmission of eiastic waves at ''discontinuitv'' for the incidence
of SH-waves with various glancing angles, supposing that there is an
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intervenlent layer of thicks aas I between two different media. In the
intervenient layer, both density and rigidity vary continuously but
steeply from the corresponding values of the upper medium to those
of the lower one. [fe has found that the reflected wave is considerably
affected by the existence of the Intervenient layer if the wave-length
of incldent wave is very small compared with the thickness of the
layer, but the transmitted wave is nol affected very much,

SATO, R., and A. F. ESPINOSA, Dissipation Factor of the oT2 for a

Homogeneous-Mantle Earth with a Soft-Solld or a_ Viscous-Liquid
Core, Contract AF- R-887-85, Lamont Geol. Observ., Columbia
Univ., Palisades, N. Y., 1966.

The fundamental mode of the torsional free oscillations of an
earth model with a soft-solid core or a viscous-liquid core is inves-
tigated. The authors, taking dissipation in the mantle into account,
derive a relationship between the mantle dissipation factor Q, deter-
mined from the fundamental mode of the torsional free oscillations,
and the mean specific dissipation factor in the mantle, and the mean
specific dissipation in the soft-solid core, or the viscosity in the
viscous-liquid core. The specific dissipation factor Q is estimated to
be about 220,

SAVAGE, J. C., The Implications of Radial Propagation of Rupture, Rept.

No. 7885-1-X, Contract DA 49-083 OSA-3137, SD-78, Univ. of Mich.,
Inst. of Sci. & Tech., Ann Arbor, Mich., 1967.

The author discusses several implications of the fact that slip
in faulting begins at a point and, initially at least, propagates radially
outward on the fault plane from this point. For smal} earthquakes,
this suggests that the radiated eneryy depends upon the cube of the
fault length, and, therefore, a dependence upon the length cubed need
not imply a volume source. The radial propagation of rupture favors
radiation along the fault plane, thus distinguishing the fault plane
from the auxiliary plane in first-motion studies. Finaily, for small
earthquakes, he shows that the stopping phase is likely to be much
larger than the initial motion.

SAVARENSKII, E. F., ""A Decade of Operations at the Moscow Central

Seismic Station'' Trudy Seysmol. Inst., No. 127, pp, 71-79, 1948,
(Translated from Russian), Contract SD-78.

The constructior and the development of the Moscow Central
Seismic Station is described. The station was organized in connection
with the transfer of the Academy of Sciences from Leningrad to Mos-
cow. During the past decade, the station has recorded over 2000
earthquakes o-iginating in various parts of the world. At the present
time, the station is preparing an apparatus for obtaining the exit
angle of the seismic wave front in order to continue the work begun
by Academician B. B. Golitsyn,

SAVARENSKII, E. F., ""The Structure of the Earth's Mantle According to

Seismic Data,'" Trudy Geogiz. Inst., Akad. Nauk, SSSR, No. 36, pp.
15-24, Undated, (Translated from Russian), Contract DA-49-083 OSA-
31317,
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The results of a review of conclusions about the structure of the
earth’s mantle are preseated. The Inadequacy of concepis of boundaries
of a second kind is demonstrated. The possibility of the existence
of transitional layers is examined,

SAX, k. L., De MS;_, Tesl, and Evaluation of Pre-set Bandpass Fiiters,

Scientiffc H'(; 78, Contract VT/6702, ¥33657-67-C-T313,

Teledyne Indust., Im., Earth Scl Div., Alexandria, Va., 1967,

Using a known signal added to Gaussian noise, the performance
of several bandpass filters is evaluated. The results are about the
same as previous exercises carried out on a real data. The gain in
threshold for reliable detection and gain in SNR is approximately
8-9 db for a bandpass filter which suppresses hoth the .2 cops and
2 cps peaks but considerably less if a strong 2 cps peak is not sup-
pressed.

SAX, R. L., Energy Partitioning in Rayleigh N>ise, Rept. No. 4410-53-X,
Contract Sﬁ-% (ARPA), Inst, of S%i. & Tech., Univ. of Mich., Ann

Arbor, Mich., 1964.

Seismic noise attenuation as a function of depth is computed as-
suming all of the noise consists of surface wave modes. Thermal
equilibrium is assumed so that the total energy driving each mode is
equal. A method is introduced to estimate the relative coupling of
the surface wave modes. Predictions show good agreement with ob-
servations of the attenuation with depth in wells in Texas; Eniwetok
Atoll and Florida.

SAX, R. L., Estimation of P-Waves using Vertical and Small Aperture

Horizonfal Arrays, Rept. No. 257, Contract VT/0706, F33657-70C-
0941, Teledyne-Geotech, Alexandria, Va., 1970

Tiiis report covers the scientific work being done under Contract
F33657-70-C-0941,

SAX, R. L., Feasibility of Linear Polarization Measurements for Detecting

and Measuring Seismic Body Waves, Sci. Rept. No. 163, Contract VT/
6702, AF 33@'5'75- 15819, Teledyne Industries, Inc., Earth Sciences
Div., Alexandria, Va., 1966.

The application of P-polarization measurements at teleseismic
distances is evaluated with data synthesized by adding an observed
teleseismic event to ambient seismic noise. Since the input SNR is
controlled, signal distortion and the detection threshold of weak sig-
nals, as well as gains of strong signals, are evaluated from amplitude
measurements. No increase in detectability is expected at teleseismic
distances. Theoretical analysis of expected gain confirms the ex-
pected losses in P detection at epicentral distances greater than 400
but indicates substantial gains at lesser epicentral distances. Later
phases should be more detectable in the teleseismic range using
polarization measurements.
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VESIAC 17,139 vU

VESIAC 16,750 VU

VESIAC 8857 vU

VESIAC 15,911 VU

SAX, R. L., P"iﬂ“‘-‘",’-‘ -Wave Number Analysis of Signals and Noise Re-
¢

corded ai ) Vertical Array, Rept. No. 200, Contract VT 6702,
T 33651-07-C- 1313, ARVA Ordes No. 624, Teledyne, Inc... Alexandr i,
Va., 19617.

This report discus: es measurements taken of the Fiji earthquake
recorded on 30 December 19066, on a vertical-compounent vertical array.
Analysis was done by means of a frequency-wave number power spec-
trum. Signal velocity and energy conversion at high frequencies were
discussed.

SAX, R, L., Frequency-Wavenumber Analysis of Signals and Noise Re-

corded at the Vertical Array at Apache, ahoma, Contract VT,6702,
F 33B57-67TC- 1313, Teledyne Tudust., Inc., Farth Sci. Div., Alexandria,
Va., 1967.

The seismic data analyzed include an Aleutian earthquake, several
samples of ambient noise along with the noise occuring before the
event, and a 25 second sample of coda following the signal. A pre-
liminary interpretation of the noise and signals strongly suggests the
importance of energy conversions possibly due to the complex geology
at APOK. The results indicated a predominance of obliquely incident
up-going waves at all frequencies. Further, the signals and coda
similarly displayed anomalous down-going pulses attenuated by about
6 db with respect to the up-going pulse. Also, the down-going pulse
contains lower frequencies than the up-going pulse and has a much
lower apparent vertical velocity. The results obtaired by mirror
imaging the vertical array indicated that a loss of about 3 db would
be encountered in using a conventional signal model at this site.

SAX, R. L., General Solutions of the Wave Equation in Spherical Coordi-

nates for a Special Class of Elastic [sotropic Inhomogeneous Medium,
Contr. No, VT/2037, AF 33(657)-12447. United ElectroDynamics,
Inc., Pasadena, Calif., 1964.

The elastic parameters in each shell of a layered elastic sphere
are represented as continuously variable quantities. An approximate
equation is derived for each isotropic inhomogeneous layer for which
each elastic parameter varies with radial distonce from the center
of the sphere raised to any arbitr.ry power. General eigenfunction
solutions are obtained which are only slightly more complicated than
the solutions for the homogeneous shell. The order of magnitude
of the maximum error in the equation can be evaluated for each in-
homogeneous shell. A special kind of inhomogeneous medium is
analyzed which results in an exponential eigenfunction solution for
the radial par! of the wave potential.

SAX, R. L., Noise Analysis of Single Channel Deghosting Filters, Scien-

tific Rept., SDL No, 178, Contract VT/6702, F33657-67-C-1313,
Teledyne Indust., Inc., Earth Sci. Div., Alexandria, Va., 1967,

Arrays of performance values showing the change in additive
noise variance due to single channel deghosting indicate significant
sensitivity to both the deghosting method and band pass filtering,.
Only part of the echo can be removed feasibly, for example, with less
than one db increase in the noise, by the single channel deghosting
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filter. The maximum fraction of the echo wh'ah can be removed
varies greatly with the echo time, especially if the noise wan band
pass filtered.

SAX, R, L., Rexsponse of Several Vertical Arra l'mcomtr_n, Scl, Rept,
No. 212, Contract V17 370!,‘?33657-37?.‘-!;“, Teledyne, Inc., Alex-
andria, Va,, 1068,
VESIAC 17,995 VU Several of the simpleat vertical array processors were evaluated
Al 828 93y by means of frojuency-wavenumber spectral analysis. The processois

analyzed were beamed sum, multichannel deghost, and the fan filter.
Adequate responses were oblained in the specified signal pans-band

for all of the processors.

SAX, R. L., Stability of Frequency-Wavenumber Noise %wctra at URo,
Rept. No. - , Contrac ! i -67-C- . leledyne
Industr., Inc., Earth Sci. Div., Alexardria, Va., 10(7.

VESIAC 16,746 VU Seven four-minute samiples of the ambient noise were subjected

AD 819 940 {7 frequency-wavenumber (F-K) spectral analysis in order to ob-
serve the range and character of variations in the F- < power spec-
trum. The observations arc derived from the same nosmal popula-
tion, The apparent variation in the underlving noise staiistics or
processes do not suggesi gradual diurnal variations in the noire
power, but large and apparentiy random interday fiuctuations,

SAX, R. L., Synthesis of Additive Ambient Seismic Noise with a Gaussian
Markov Model, Sci. Rept., Project VI/6702, Contract F 33657-0.-C=
1313, Teledyne Inc., Earth Sci. Div., Alexandria, Va., 1967.

VESIAC 16,081 VU The ambient seismic noise is mndeled by a single Gaussian popu-

AD 814 689 lation from which independent reaiizations or states are taken as in-
put to tuned fiiters with spectral peaks matched to those observed in
noise samples, for example at .2 cps and 2. cps. For each spectral
noise peak, the realization on channel | + | is equal to a constant
times the realization on channel i pius another constant times a new
reaiization on channei i + 1. The constants defining the Markov
process can be used to theoreticaily derive the assoclated power
spectral matrix of the noise modei.

SAX, R. L., Vertical Array Frequency-Wavenunber (V-F-K) Spectra of
Synthesized Rayleigh Wave and P-Wave Noise, Scl, Rept., Rept, No,
219, Contract 6;1‘765762 F33657-68C-00

’ 45, =T’eledync Indust., !nc.,
Alexandria, Va,, 1968

VESIAC 18,523 vU Vertical array frequency-wavenumber analysis of seismic data
is an extension of the concept of power spectral analysis to the space
variation of the seismic field observed aijong an array of seismometers
displaced verticaily beiow the surface. The resuiting power as a
function of frequency and wave number represents an anaiysis of the
sampled seismic field in terms of piane waves.
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VESIAC 8444 VU
Al 436 222

VESIAC 7068 VU

VESIAC 15,166 VU
AD 803 759

VESIAC 10,158 v

SAX, It L. and R, A, HARTENBENGER. Thenretical Prediciton of Seismic

SAX. I, L. and 1. A, HARTENBENRGER, Seinmle Nulse Altenustion in

Unconsalidated Material, Contract No, VT/20.7 AT 33657112447,
Unitied FlectroDynamics, Inc., Pasadena, Calif., 1964,

The amplitude of selsmic noise inthe eantt's crunt depends
upon depth, [requency amd the elastic properties of the rocks, Uneon-
solidated layers, such as atluvtum and wealbered layers, al shatloa
depthe (less than 0,6 km |, may have a significant elfect on nolse
altenuation in the Irequency range of 1-10 cps, This ellect take: the
lorm of rapid attenvaiion ol nolse energy with depth, Selsmic noise
in described by an adminture of mormal modes, For a given nolse
energy. the combinatton of mdes depends primarily upon the elastic
parameters of the structure,

Noise tn Deep Worehole, Comract Na, VT72037, AP IESTI-T40%,
United Electimynamics, Inc., Paszdeaa, Calil., 1963,

In order (o protect tolal notae attentuat i a with dopth, three models
are used 10 delern.ine the cnergy partttion ameag the varlous misden,
The models assume stattstical equilibrium, The ti=st model assumes
that setamic nolse connistx of Ravlelgh waves from swurces dist rilnted
in the mediom: the second model assumes that nolse consists of Hay-
leigh waves from sources distributed near the carth’s wrface: the
third model assumer that nolse consists of Rayleigh w sves (rom ther-
mal motions at the (ree mirface, The aecond avadel cieldn an accurate
upper limit ol the atienvatton 1n the well under consideration,

SAX. R. L., and R, 1. HAWKINS, Vertical Array Telescismic Signal Mea -

suremems - SDL. Hept. No. 170, Contract VTE702, AF 33057115410
» Teledyne Industr., Inc., Earth 8ci. v, Alexandria, Va.,
1966,

This signal Mudy demonstrates the possibility of reducing near
surface reverberaltons due to geologlezi effects near the yertical
array recelvers, Signals are deghonted 19 make up-going P-pulses
appear similar on alt of the vertical array sensors. A correlation
record Is computed 10 meanure the similar componemt which occurs
jo'ntly on all of the array elementa. The coda of a strong USCAGS
2ero [ocus event and 588 km focus event were constderably simphilied.
The caxda of a USCLGS 6 km event lrom the Aleutians showed sulli-
clent delinttion to Improve detection of pulses accurring after the lirst
P-pulre. Ten unchinesvable weak signals were processed and three
were detected, haned on proximity to Herrin times, amphitude and
character.

SAX, R. L., and C. 1. MIMS, Necttlinear Motton Detection (Memede),

Rept. Na, 118, Project VT72037, Contract AF 3M65T1- 12447 Uhited
ElectroDynamicsn, Inc., Panadena, Calil,, 1065

A methed is drawn [rom electrical englneering to determine the
operator which extracta a least squares estimate of a common save-
form present tniwo time serles,  For weak teedy waves, the apjilica-
tion of the extraction operator improves the aignal-to-noise railo,
and 1nolates phases which cannit otherwise he detected with a nagrow
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band-pass (iler. Rrong bady wave phases, which would therwine
be chiscured by rignal generated noise, are alae ixolated,

SAX, it L., 1. . RARENSTINE, and I W. MARINE, Ener Fluctuations
In Seismic Noise, Seienttfic Report No, 167, Contract Vi 0702,
AF ISMWETT-15010, Teledyme Indust,, Inc., Karth Sci. Div., Alexandria,
\a., 1966,

VESIAC 14,968 VU Utmervation of scinmic nolse has indicated a farpe standing
wave or Isuiropic componem composed of the adminture of many
propagation modes. Satistical theories such as equipartition of
energy have been reasanably successiul lor deriving the excitation
ol the modes. Since such models are clasaically described hy waves
from a zero-mean Gaussian popalation, the authors test this hypothesin
by chsersing tf the amplttude envelope ix described by a2 Boltzman
or exponential probabilty distributlon. Results are aflirmative In
that, on comparing a large number of abservat ions of selsmie and
thermal vacuum tube noise, they cannot distingulsh between the two
sets of data In [Uting exponential distrilutions. The name holds for
both narrow - and broad-band measurements of the noise.

SCHATZ, C. K., P. DENLINGER, Oregon State University Seismological
Iulletin No, 3, 1 Janvary to 31 March 1964, Rept. No. 17, Contract
AY 19(628).2718, Oregon State Univ., Corvallis, Oregon, 1964,

VESIAC 8930 VU Thir report contains data from the stations at Corvalils and

AD 609 410 Kiamath Falls for the period Janvary 1 1o March 31, 1964, Instru-
mentation of the stations is discussed, as well as station constants,
Data includes dates of disturbances, times, periads and additional
remarks.

SCHATZ, C. K., . DENLINGER, Oregon State University Scimalogleal
hullettn No, 4, 1 April to 30 June, 19867, Thata Rept. N0, 18, Contract
AF 19{6287-2778, Oregon State Univ,, Corvallis, Oregon, 1965,

VESIAC 10,130 VU This bulletia contains a summary ol the recordings made by the
AD 612 180 World-Wide Sandard Seismograph Station at Corvallis (COR) and tiy
the selsamic station at Kiamath Falls (K¥O), Oregon

SCUATZ.C. E., I’. DEHLINGER, Oregon State University Seismological
Hulletin No. 5, 1 July to 30 September 1963, Data Rept., No. 19, Con-
tract AF 107628)-2778, Oregon State University, Corvallis, Ore., 1965,

VESIAC 13,720 vU Oregon State Universtty operates a World-Wide Standard Seismo-

AD 470 459 graph Stavton at Carvallis (COR) and a aelsmic station at Klamath
Falls (KFOI, Oregon. This report includes selamic data recorded at
selsmic stations from 1 .tuly to 30 September, 1964,

SCHEIDEGGER. AL E., A ngclalm-d T\‘% of Seismic Research, Final Rept,,

Contract AF-AYOSR-62-310, Univ, of Nilinots, Chicage, Tlinols, 1964,
VESIAC 8878 vU Investigated wan the relation of the mechanisms of natural focl
Al) GOR 466 to the prevabling tectonic stress leld In an area. After the determina-
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Thom of 100 polet om, 2 CFMinglod for Mstingsiehing muiura) shicks from
esplonions was 10 be eolabliched. The preject bogas in e 1al) of

M2, and bas beew comchudnd. Dhiscwscsd to 154 [nllouing work: (]
Hrotel 2] telatiomebipe beturen fox o] mevhanisme snd levionic
steesnen; (2)fala of Jowal mechusiome in 1he Jiler stuse were colbeel
o aed labmlatend (D1 1he bewt ohattatical meane foF averaging pars.
meters of (2ol plase sobwlions of earidquebes were drieloped; (4] e
stal Isli0a] comart ion beduren foval mevhantome atd Ihe Teelonic slress
fichd was extablished: (302 cotterin for diatimguiahing selamic Jeom
attilicial showks ~ae oy oponesd,

SCHRIDEGGEIL A. 1, The Trviomie Seese and Tectomic Mation Disestion

i the Pacilic and Mjscesi Areas se Cakoulated Trom Fartiquabe Faukt
Tbﬁlﬁﬁf@:ﬁf@f:ﬂ AF-ATCER.E2- 419, Tniversity of Nlinow,
Chicagn, Tilianis, 1964,

The best 1® and T anes as well an the best anr mals 10 the noll
directions were calculated lor groups of earthquake faull plane rolutlons
tecdomging 1o 20 areans of e Pactlic fastn and victalty, The methed
employed was ooe developed 10 an earlier paper of the writer: 1) In
hased on a calculation of the cigenvectors of a quadi e form. 0 in
shomn thatl the principal hortzontal siress (1M18] dircetions ol inest
In ihis fashion are In excellent agreement with those oltatned [rom
oher evidence. In the Weatern Pacilic 1anin and vicinily the caleu-
lattoes were sulficiently dease to determine NS trajeciorien; the
lalter are shonn and yiek a consistent piciute of the areas in questton,

SCIMCK, R.. G. SCHNKIDER, Simulation ol an Karthquake Focus in Madel

Setamology, Part 3 - Seismic Model Siulies, Tandesendichendicnilon,
Raden-WordTembe rg, Sulleadl, TTFansIalaT from German), 1964, Cor
trach S0-78.

An ultrasonte model experiment Is described, the object of which
v s the study of the radiation patiern of shear waves as a functlon of
different ratios of faull length to wave length, For a fault length which
I8 small compared to the wave length, the radiation paltem corresponds
to a quadrupole, If the length of the rource is increased, the patlern
degenerates to that caused iy a dipole.

Furthermore, the Infiuence of a finfle fracture velocily i8 studied.
Thts phepomenon s assoctated with : head wave, which can only he
ohserved al a certoin aneie of observation ax a function of the frac-
ture velocily,

SCIMIDT, O., "On the Propagation of Puises in Liqulds and in Solids,"*

7. {. Techn. Phys., No. 12, pp. 554-560, 1938, (Translated from
German), Contract SD-78,

Contained hereln are discussions of these subjeets: (1) unex-
plained problems tn wave theory; (2) the theorv of the seismic head
wave; (3) method and equipment for the new experiments: (4) the
head wave at the boundary of two liquids: (5) “'total reflection’’ in
pulses: (6) the head wave at the bourdary between solids and Hquids;
(7) method for the determination of seismic constants: (8) transmission
of the transverse waves through a disk.
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SCUNEIDER, W, A., Ocean- ludtom Setsmometer ata Analysls Program,

:ZGM' Wept,, Contracl AF T19{604)-8368, Texar innt., Dallan, Tovas,
4.

This ftnal report covers three sears of engineering, fleld measure-
ments, and data analysts o Investigate seismic tnergy as recorded In
an acean environment to 22,000 feel. Ocean-bottom data from three
Independent geographical locatlons (tn Nawali, the Aleutlans and Cal-
ttornia) In the Pactftc Ocean has been studied for consideration of
means of detecting and Identtlying undecground or underwater nuclear
explostons,

The study of data sugeests that stgnal detectlon palns of at least
3 dh are possible by sultably combining pressure and vertleal to
suppress the coherent part of the noise energy ,

SCHREIBER, £, Elastic Modall of Single Crystal Spinel at 25°C und to
)

2 Khar, Contract AF35((3RY-135
Observy., Pallsadex, N. Y., 1967,

The elastic properties of a synthetic single crystal sphuel witir a
compositton of Mg0-2.6 Al204 have been determiined at 25°C and up
ta 2 Kbar by measuring propagational velocities of ultrasonic waves
using the methad of pulse superposition, The Isotrople moduit and
Polsson's ratio were computed from the single crystai values using
the Votgt- Reuss-1HE approximation. Values of the elastic nroduli at
1 bar and o 2 kbar are given, The bulk modulus wag computed to be
2019.9 kbar, and the pressure dertvative of the bulk modulus was found
ta be 4.18,

. Columhia Univ., Tamor? Geol.

SCUREIBER, E., Mcasurement of P and $ Sound Velocities Under Pressure

on laboratory Models of the Farth's Maniie, Semiannuai Tech, Summ.
Rept.. Contract No. AF 49{63B)-T355, Tamont Geol. Observ., Palisades,
N. Y., 1564.

This report from Lamont Geol, Observy. covers the period Dec,
16, 1963 to June 15, 1964. During this time the following work was
dane: 1) a paper wis written on the relation between index of ve-
fraction and denstty: 2) the laboratory wis modified because of the
space made avaliable by the funar seisnograph environmental labora-
tory: 3) a high pressurce system, with an Initiai capability of 75,000
psi was constructed; 4) the ultrasonic interferometer wis assembled
from standard components, except for the harmonic generator, which
was bullt by a staff member; and 5) the pressure devivatives of
sound veloclty of polyerystailine Mg0 were measured,

SCUREIBER, E., Measurement of P and S Sound Velocitles Under Pres-

sure on Laboratory Models of the Earth’s Mantie, Semiannual Tech.
Summ. Rept., 16 June 1964 - 15 December 1964, Contract AF 49(638)-
1355, Lamont Geoi. Observ., Palisades, N. Y., 1965.

This report describes work completed at Lamont Geological
Observatory during tire perlod JJune until December, 1964, and gives
an account of the present experimental work, inciuding: (a) review
of technlque and first results; (b) velocity vs. pressure at constant
temperature; and (c) velocity variation with temperature at 1 atmo-
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sphere of polycrystalline MgO. Other subjects discussed include:
some related constants of MgO, the possibility of LV Zone for S
Waves in a homogeneous mantle, and pressure temperature plots of
sound velocity at high pressure and temperature.

SCHREIBER, E., Measurement of P and S Sound Velocities Under Pres-

sure on Laboratory Models of the Earth's Mantle, Rept. No. 292-83-
64, Semiannual Tech. Summ. Rept., 16 December 1964 - 15 June 1965,
Contract AF 49(638)-1355, Lamont Geol. Observ., Palisades, N. Y.,
1965,

This report contains descriptions of the manuscripts published
during the reporting period, and those submitted for publication.
Work in progress is discussed. Discussed is the completed experi-
mental work entitled ""The Pressure Derivatives of the Sound Veloci-
ties of Polycrystalline Alumina (Lucalox)." Also described are sound
velocity measurements and the pressure derivatives of the sound
velocities on a small sample of alumina (Lucalox) by the method of
"pulse superposition.' The computed compression is determined up
to 400 kilobars; it compares well with shock wave measurements,

SCHREIBER, E,, Measurement of P and S Sound Velocities Under Pressure

on Laboratory Models of tue Earth's Mantle, Annual Summary Rept.,
Dec. 1965-Dec. 1966, Contract AF 49(638)-1355, Lamont Geol. Observ.,
Columbia University, Palisades, New York, 1966.

The results of velocity measurements performed on specimens
of polycrystalline forsterite with 69, porosity, a single crystal spinel,
and on obsidian, are reported. The velocities of compressional and
shear waves were determined at both ambient (250C and 1 bar) con-
ditions and as a function of pressure on all three specimens. Velocity
as a function of temperature was measured to 1500C at 1 atm on the
obsidian specimen. The results are given by equations for two iso-
tropic materials (forsterite and obsidian). The results for the spinel
are given ia terms of the single crystal elastic constants. The iso-
tropic buik modulus B, Poisson’s ratio, and the pressure derivatives
of the bulk modulus are given.

SCHULZ, G., ""Reflections from the Crystalline Basement in the Region

of the Pfalzer Bergland,'' Ztschr. {. Geophys.,Vol. 23, pp. 225-235,
1957, (Translated from German), Contract SD-78.

A report is given here on the deep reflections observed in the
region of the Pfalzer-Bergland. The depth of the reflecting boundary
was determined to be about 18,000 m. It is probable that the Conrad
discontinuity is involved.

SCHULZE, G. A., ""Seismic Results of the Helgoland Blast,'' Die Natur-

wissenschaftern, Vol. 34, p. 288, 1947, (Translated from German),
Contract SD-78.

The subject mentioned in the title was discussed at a meeting
of the Royal Society on Nov. 20, 1947, A number of European coun-
tries participated, reporting on the measurements and giving some
results. Willmore (Cambridge) presented a summarizing interpreta-
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tion of tie later breaks; he assumed that these are formed by energy
oscillation between the boundaries of layers, On April 18, 1947, 6000
T of ammunition were detonated in Helgoland. Seismic waves were
observed up to a distance of 1000 km. Discussed is the observation
of Pn* waves, the velocities of the arrival times, and the presence
of an additional higher boundary along with the longitudinal velocity
in this layer.

SCHWAB, F., Accuracy in Model Seismology, AF-AFOSR-710-64, Univ.

of Calif., Los Angeles, Calif., 1965.

The most common technique currently used in model seismology
makes use of a fixed source of elastic waves and a single recever.
This receiver is movea from position to position on the model to
determine relative spatial response to the source excitation. Al-
though satisfactory for some purposes, this method is not particularly
accurate. Significant errors arise due to the difficulty encountered
in achieving the same receiver-model coupling each time the receiver
is positioned at a new point on the model. In this paper is described
a modeling method which eliminates this problem.

SCHWAETZER, T., '""On the Identification of Seismic Refraction Markers

in the Gulf of Lion,"" Acad. Sci. Paris Corpt. Rendus, Vol. 256, No, 8,
pp. 1815-1817, 1963, (Translated from French), Contract SD-178.

Velocity measurements made in the interior of petroleum bore-
holes on land around the Gulf of Lion seem to demonstrate that the
markers found in a recent study of marine seismic refraction do not
correspond to the Miocene, to the Jurassic, or to the granitic base,
but rather to the Pliocene, the lower Tertiary and to the Jurassic.

SCOTT, J. H., R, D. CARROLL, and D. R, CUNNINGHAM, Interpretation

of Electrical Resistivity and Self- Potential Measurement, Bilby Event,
Yucca Flat Nevada, Technical Lelter:” NTS-67, Contract VT, 042,

U. S, Geological Survey, Denver, Colorado, 1964. (OFFICIAL USE
ONLY)

SEIFERT, K. E., R. E. RIECKER and L. C. TOWLE, Theoretical Consid-

erations of Shear Deformation in Rocks, Contract No. GRI) TASK

86521IT, Air Force Cambridge Research Labs., Wash,, D. C.. 1963,
The AFCRL experimental rock deformation program yields data
on the behavior of rock materials of lower crust-upper mantle com-
position under geophysically realistic conditions of high pressure
and temperature. Experimental variables, temperature, pressure
and rate of strain, are derived from calibration equattons based on
observable physical variables, Mechanical behavior of the samples
adduces in terms of two physical models: the Coulomb-Navier sub-
stance expressing brittle behavior, and the Bingham substance ex-
pressing ductile behavior. The nature of failure in shear experiments
yields information on the origin of deep quakes, and the catalytic
effect of shearing stresses may induce new high pressure polymorphs,
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SELLEVOLL, M. A., Detection Seismology, Quarterly Prog. Rept. No, 1,
1 Nov. 1967 to 31 Jan. 1968, Contract F61052-68C-0019, University
of Bergen, Bergen, Norway, 1968,

VESIAC 18,326 VU This quarterly progress report on Detection Seismology discusses
its research program, personnel, establishment, operation and main-
tenance of seismological stations, special problems and future plans.

SELLEVOLL, M. A., Detection Setsmology, Quarterly Progress Rept. No,
4, 1 August to 31 October 1968, Contract F61052-68C-0019, Univ. of
Bergen, Bergen, Norway, 1968

VESIAC 19,281 VU The operation of an array on signal enhancement is strongly de-
pendent on space and time characteristics of the noise. These features
are being examined for short period data from @yer.

In addition to space and time characteristics of the power spectra,
the same problem is approached through coherence estimates and
calculations based upon these estimates. Velocity and direction
estimates of the noisc are made when the coherence level is high
enough to justify such calculations.

Results of a Pn ttme term study based on recordings from several
temporary stations and arrays are presented and a detailed study of
first arrivals at @yer has been carried out,

SELLEVOLL, M. A., Detcction Seismulogy, Prog. Rept., No. 7, 1 May 1969

to 31 July 1969, Confract F61652-38C-0019, University of Bergen,

Bergen, Norway, 1969

VESIAC 19,825 VU Research progressed on the predictability of the group velocity
of the 20 sec Rayleigh waves at LASA. All group velocities given by
the matched filter peak output have been checked by ordinary disper-
sion analysis of the surface wave trains using the standard method
of Ewing & Press. Tie results suggest mapping of the world as
scenfrom LASA in terms of group velocities.

SELLEVOLL, M. A,, Detection Seismology, ’rog, Rept. No, 8, 1 August
to 31 October 1969, Contract F61052-68C-0019, Univ. of Bergen,
Bergen, Norway, 1969

VESIAC 19,936 VU This progress report states that the Scientific Report No, 4
"'Selsmic Noise Structure at the Norwegian Seismic Array'' was com-
pleted.

Several epicentral arcas with different wavepaths to NORSAR
have been selected for closer examination of dispersion character-
istics. The intention is to look into the possibllity of predicting the
shape of surface wave trains from particular regions, The data from
the deep seismic sounding project carried out in June 1969 are under
preparation,

SELLEVOLL, M, A.. Detection Seismology, Progress Itept, No, 9, 1 Nov,
1969 to 31 Jan, 1970, Contract F61052-68C-0019, Univ. of Bergen,
Bergen, Norway, 1970
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VESIAC 20,171 VU During the period covered by this progress report, Scientific
Report No. 4, ''Seismic Noise Structure at the Norwegian Seismic
Array'', has been completed. The report gives the final results from
our work on short period at @yer subarray. 30 copies were shipped
to ARPA 27 January 1970,

SELLEVOLL, M. A., Detection Seismology, Prog. Rept. No. 10, 1 March
to 31 May 1970, Contract F61052-68C-0019, Univ. of Bergen, Bergen,
Norway, 1970

VESIAC 20,344 VU A reasonably quick and inexpensive way of digitizing seismo-
grams was developed in order to deal most effectively with the al-
ready existing data base of the recordings of the standard stations

and the Lillehammer station,

Body wave magnitudes calculated from Kongsberg seismograms
have been compared with those reported by U. S, & C. G. S. in order
to find out if regional anomalies in magnitudes calculated from re-
cordings at Norwegian stations car be expected.

SELLEVOLL, M. A., A Publications Summary on Crustal 2nd Upper
Mantle Structure in Fennoscandia, Iceland, and the Norwegian Sea,
VESIAC Rept. No. 4410-75-X, Contr. No. SD-T78, Univ. of Mich.,
Inst. of Sci. & Tech., Ann Arbor, Mich,, 1964.

VESIAC 8217 J VU This paper is a three-part summary of publications and personal
communications about the structure of the crust and upper mantie in:
1) Fennoscandia; 2) Iceland; and 3) the Norwegian Sea.

SELLEVOLL, M. A,, A Study of Travel Times from an Earthquake in_
Northern Norway on 15 December 1962, Contract SD-78, Univ. of Mich.,
I. S. T., Ann Arbor, Mich., 1966.

VESIAC 13,999d VU On 15 December 1962 an earthquake sihook an area of 100,000 km2
in Northern Norway. Epicentral coordinates and an origin time were
obtained. The close spacing of the isoseismal lines suggests a shallow
focus. A maximum intensity of V (Mercalli-Cancani scale) has been
assigned to the earthquake. The epicenter determination and the trav-
el-time calculations are based on records from 13 stations in the dis-
tance range from 287 to 960 km.

SELLEVOLL, M. A, and P, POMEROY, A Travel Time Study for Fenno-
scandia, Sci. Rept., Contract AF 61(052)-859, AF-AFOSR 887-65,
Univ, of Berygen, Bergen, Norway, 1968

VESIAC 19,909 VU The present paper is based on results obtained from a seismic
refraction experiment utilizing 19 explosions detonated in Norway
during the period from August 14, to September 4, 1965, In addition
to recordings at 20 temporary stations, most of the larger explosions
were well recorded at the permanent stations of the Fennoscandian
seismological network. The following average travel times have been
obtained using the network data:

ton’ (1.5 + A/8.18)sec toy: (12,0 + A/4.63)sec
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Improvement in phase identlfication by wmutlog amaly sis techniques
is illusivated, using recards from the Litichiimmer arreay,

SERGERV, 1. A., "Uitrasonic Echologger for Geophysicitl Purposes,”!
Akad, Niwk. Priklidnaya Geofizika, Vol 20, pp. BLL-164, 1958, (Trans-
laied from Russian), Conivaci SD-T8,

Ocean experiments demonst it ed the usefuiness of the proposed
cambined methad of wlirasonicecho lopring for determining the hivering
af deposits ecomposing the ocean floor.  Alone with ot record on the
echoloy of the iravel time of the sipnals, the distribution of the
sound refleciivity of ihe boitom is atso determined (by means of
athode vy oscillopriph connected with echiologger) for & more
reituble differenitation of ihe depth refltections on the echolog, The
ult rasonic logging meikod is useful in ithe preliminary vapid explovi-
tian of veean areas in complex siudies of the oceun floor, The com-
bimation of two methods, ult tsonie echo logping and electroprofiling
of the ocean floor, is very useful in deiermining ihe peoiogical strue-
ture of the upper 10 meters of the ocean floor,

SERLFE, A, )., Seismic Noise in Deep Boreholes, Semutmnual Technical
Rept. No. 2, Ocltober 1963 - March 1064, Conlvact AT 19{628)- 2785,
Shell Devetop, Ca., Houston, ‘Texas, 1964,

This report covers the work pevtormed from October 1963 to
Mareh 1961, During this peviad, the field measarement progrim it
the fivst wetl site in Hempstead, Fexas, wias essentiadly completed,
The nutin purpose of the luvestigation is to discover whether worth -
while improvements ¢in be nude in detecting smali, distant, under-
pround nuelear explosions by stationing seismic mstrmments
boreholes. This report provides at prelinunary sample of the data
anadvses and theoretical computiatlons performed for the well, The
first part of the report is Lirgely concerned with the site, the mstrn-
mentition, sipnils recelved, selection eriteri, simiivses, nowse
speetriand varittion, modeis, ‘The second part 18 concerned with
imphcation of theoretical studies,

SERIFE, A, J, and 1, 1, ROSENBAUM, Seiswmic Noise in Deep iloreholes,

Semiannual Fech, Rept. No, 1, Contraet No, AR 19{E28)-2784, Shell '
Development Co., Houston, ‘Fexas, 1963,

This report concerns short-period noise and signals consisting
of frequencies near one eyele per second sind with depth of the ovder
of 10,000 feet, Ut contiains no experiment: results, but consists almost
entrvely of a specification of the initial approaches to the problem,

SEREEFE, A 0.0, 1 RROSENBAUM, .00 VELZEBROER, and i3 0. HAASE,
Selsmic Noise in Deep Boreholes, Sewbinnid Tech, Rept, Noo 3,
April-September 1964, Contract AF 19(628)-2785, sheli Development
Co., fiouston, Texas, W,
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This report contains primarily field data and theoretical calcula-
tions for a deep well site, near Juno, Texas. The authors have con-
sidered the existence of body waves incident from below the well in
the noise, and the report includes theoretical calculations and data
analyses bearing on this question. Included are least square error
fits of yower ratio and coherence data. Apparently vseful data from
the surfice array have been obtained and discussed. Observations
of the ratio of horizontal and vertical component motions at the sur-
face are reported and compared with theoretical calculations. The
theoretical mode calculations extend to deeper models, including the
Moho.,

SERIFF, A.J.,J. H. ROSENBAUM, C. J. VELZEBOER, and R. JI. HAASE,

Seismic Noise in Deep Boreholes, Final Rept. No. AFCRL-65 490,
Contract AF 5, Shell Development Co., Dallas, Texas, 1965.

Described is the seismic noise in the frequency range 0.2 to 0.5
cps which was observed in three wells approximately 10,000 feet
deep. Locations of the welis, depths of observations, instrumentation,
power spectral ratio, and coherence and cross correlation phase are
discussed. The theoretical response of appropriate plane layered
elastic models to trapped Rayleigh and Love waves, was investigated
in detail over the applicabie frequency range for each of the three sites.
Described are two essentially independent models for the noise that
have been investigated.

SEYMOUR, F. F., Comparison of Seismograph § stems at UBSO, Tech.
Rept. No. 65-124, Contract AF 33(65’%5-{,23’73, Teiedyne Industries, Inc.,

Geotech. Div., Garland, Texas, 1965.

Five seismograph systems that are routinely operated at the Uilla
Basin Seismological Observatory were evaluated to deter mine their
relative capabilities in detecting teleseismic P-wave arrivals. This
evaluation includes a detailed analysis of microseismic background
noise, signal characteristics, and S/N ratios, as recorded on a singie
element of the surface array of seismographs, both the filtered and
unfiltered summation of the outputs of the elements of the surface
array, the shallow-hole, and the deep-hole seismograph systems. In
addition, system magnitude residuals reiative to magnitudes repo.ted
by the USC & GS as well as apparent arrival-time residuals are
presented.

SHABLINSKIY, G. N., ""An Approximate Estimate of the Velocity of Propa-

gation of Eiastic Waves in the Upper Part of the Earth's Crust,"
Vses. Nauch. - Issled. Inst. Geofiz. Razved. Vop., No. 3, pp. 13-19,
1964, {Translated from Russian), Contract SD-78.

A method of determining the magnitude and character of the ve-
locity variation in crystaliine rocks of the upper 10-15 km mass of the
crust is presented. It permits the determination of the specific value
for a given velocity region in the upper part of the crystaiiine rocks.
It is known that the velocity variation in crystaliine rocks depends
mainly on their com position, pressure and temperature. Therefore,
by examining separately the influence of each of these factors, and
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then combining them, it is posslble to obtaln a relatively complete
characterization of the velocity variatlon with depth. The author
examlnes the character of the varlation of the propagatlon velocity
of longitudinal waves for a group of rocks In acid and for groups of
intermediate and basic rocks.

SHAN'GIN, N. V., and Yu. V. MAKAROV, ''"The Influence of Fissuring of
the Medium on the Velocity and Amplitude of a Seismic Wave (Three
Dimensional Model)'' Uchenye Zapiski LGU, No. 324, pp. 136-140,
1964, (Translated from Russian), Contract SD-78.

VESIAC 13,050 vU The authors discuss the fissuring of rock masses, a phenomenon
which leads to weakening of the massif and to facilitation of flooding
conditions, and an understanding of which is important in soil mechan-
ics, soll geology, and industrial geophysics. The influence of the de-
gree of fissurlng on the velocity and amplitude of a jongitudlnal wave
in a three-dimenslonal modcl of a medlum was investigated with ultra-
sonlc pulse equipment, The number of fissures (punctures) per unit
of surface was changed by means of a speciai awl. The change In
velocity of a longltudlnal eiastic wave with an increase in fissuring
was determined with time-distance curves. The relation between the
number of fissures, porosity and the veiocity of the longltudinal eiastic
wave is given,

SHAPIRO, E. S.,, The Probabiiity of Sucressful Search for the Radioactive
Pool Resulting from Nuclear Detonation in the Ocean Phase I© Defer-
mination of the Optimal Area to be Searched, Contract ARPA Order No.
192, U S Navai itadio. Def. Lab., San Francisco, Calit., 1967.

VESIAC 16,752 VU The soiution to the problem of determining the optimal area to
be searched to find the radioactive pool from an underwater nuclear
expiosion is given in both analytical and graphical form.

SHAPPEE, R. M., Deep-liole Seismometer, Semiannual Rept. No, 1, Con-
AF3

tract VT/1139, 3(600)-43369. Geotechnical Corp., Garland, Texas,
ig961,

VESIAC 5564 VU This report covers ihe work accomplisihed during the six months
ending December I, 1961, A copy of the work statement is included.
A description of the work accompiished on each task is given, with
specific details, Briefly, this work was accomplished: 1) Task la -
study of the requirements to be met was undertaken; a design of a
deep-weli seismometer was completed; 2) Task 1Ib - a prototype
seismometer was completed and a second assembly is in progress;
3) Task lc - components of a complete system have been specified
and ordered; handling fixtures have been fabricated: 4) Task 1d -
laboratory tests of components of the system have been completed,
and shake table and calibration and coil tests of the complete sels-
niometer are planned in January.

SHAPPEE, R, M., Deep-liole Seismometer, Semiannual Rept. No. 2, Con-
tract No, VT 113&, AT 33{600)-43369, Geotecinical Corp., Garland,
Texas, 1962,
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This report covers the work performed during December 2, 1961
through May 21, 1962, A copy of the statement of work is included.
A description of the work accomplished on each task is given, with
specific details, Briefly, this work was accomplished: 1) Task la -
study of the requirements to be met was undertaken, and the design
of a deep-well seismometer has been completed; 2) Task b - two
prototype seismometers have been completed; 3) Task Ic - componentis
of a complete system have been received; handling fixtures have been
fabricated; 4) Task 1d - laboratory tests of tie deep-well seismometer
have been completed; 5) Task le - reduction of laboratory test data
has been completed; and 6) Task 1f - preparation and implementation
of afield test program was begun,

SHAPPEE, R, M,, Deep-Hole Seismometer, Semiannual Rept. No, 4, Phase

IMI, Contract No. VT/T139, AF 33(600)-43369, Geotechnical Corp.,
Garland, Texas, 1963.

This report covers work accomplished during December 1, 1962
through June 1, 1963. A copy of the work statement is included. A
description of the work accomplished on each task is glven, witi
specific details. Work on these tasks is reported: 1) Task 1h(1) -
Investigate and catalog existing deep wells; 2) Task 1h(2) - prepare
and occupy sites; 3) Task 1h(3) - conduct field measurements; 4) Task
1i(1) - operate and improve Grapevine Site: 5) Task 1i(2) - perform
experiments at Grapevine site; 6) Task 1i(3) - improve seismograph
design; 7) Task 1j - make installations near a permanent station; and
8) Task 1k - process data, perform detailed analysis.

SHAPPEE, R. M., Deep-liole Seismometer, Semiannual Rept, No, 5, Con-
tract No. VT ilﬁg, AF 33{600}-43389, Geotecinical Corp., Garland,

Texas, 1963,

Surface noise was measured at 25 locations and used as an aid
in the selection of deep-well sites. Four deep-well sites were found
with amplitudes sufficiently low to make them worth further consid-
eration, Recommendations were made to AFTAC for their prepara-
tion. Approval was received for the preparation of one well in Nevada
and one in Wyoming, In addition, fleld measurements were made at
deep-well sites near Orlando, Florida, on Enlwetok Atoll, and near
Apaciie, Oklahoma, These field measurements are described in the
report. Tiird, a deep-well site at the Uinta Basin Seismological Ob-
servatory, Vernal, Utah, was located and prepared for use. Data re-
corded at tiie deep-well sites were visually analyz~d; spectral analyses
were made of the tapes.

SHAPPEE, R. M.. Deep-liole Seismometer, Semiannual Rept., Contract

No. VT/1139, AF 33{600)-43369, Geotechnical Corp., Garland, Texas.
1964,

One hundred and ninety -eight deep wells were investigated as
potential measurement sites. Five were Investigated in detail, and
listed in the deep-well catalog. Approvai was received for the pre-
paration of deep wells in West Virginia and Texas. These wells were
prepared for use. Results of surface nolse measurements have been
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drawn as contours on a tectonic map of the U, S, and correlate closely
with major provinces, In addition, fleld measurements were made

at deep-well sites in Oklahoma, Nevada, Wyoming, West Virginla,

and Utah, Callbratlon Improvements were made, and a special high-
gain system was designed, tested, and used in measurements, and
other experiments were performed at the Grapevine site. Vlsual

and spectral analyses of data was accompllished.

SHAPPEE, R. M., Deep-Hole Seismometer (Variable-Reluctance Type),

Final Report, Tasks I h Through Tk, Contr. No. VI/1139, AF 33(600)-
43369, Geotechnical Corp., Garland, Texas, 1964,

The deep-hole seismometer that was developed and tested in
earlier phases of the Project was used in a program designed to:
a) investigate geological and other factors that influence signal-to-
noise improvement obtained by operating the seismometer in deep
holes; b) measure and study the physical characteristics of deep
holes; c) determlne methods of emplacing selsmometers to optimize
the detectlon of small signals in the presence of noise; d) make im-
provements in the selsmograph; and e) provide data to make com-
parisons between theoretical and field measurements, 423 deep holes
were investigated; 23 were studied further; 8 were prepared for
field measurements, Also, the installation of deep- and shallow-hole
seismographs at UBSO, and data analyses, are discussed,

SHAPPEE, R. M., Deep-Hole Symmetricai Triaxial Seilsmometer, Model

22700, Tech. Rept. No. 66-67, Contract VT/5051, AF 33(657)-13668,
Teiedyne Industr., Geotech. Div., Garland, Texas, 1966,

A deep-hole symmetrical triaxial selsmometer was designed,
iaboratory tested, and fieid tested. The results of tests showed that
the instrument met the design objectives and was ready for additional
field testing and use.

SHAPPEE, R. M., Deep-Well Research, Semiannual Rept. No. 2, Rept. No.

TR-65-112, Contract VT/5051, AF 33(657)-13668, Teledyne Indus., Inc.,
Geotech Div., Garland, Texas, 1965,

A deep-hole vertical array of six short-period seismometers was
tested at Grapevine, Texas, and it performed satisfactorily. An array
of four seismometers was then operated routinely 1n a deep hole near
Apache, Oklahona, to record noise and signals. Described also in
this report are the results from a dcep-hole triaxial seismometer
which was constructed and tested, and a long-period response obtained
from a short-period deep-hole seismometer by the use of filters and
ampllfiers. Finally discussed are routine measurements of noise and
signals in deep holes made at sites in Oklahoma, Texas, and West
Virginia. The measurements were used In a theoretical study program
designed to increase understanding of the nature of noise and signals.
Effort was expanded to define optimum processing technques for sig-
nals recorded from triaxlal and vertical seismometers. The results
of this effort wiil lead to an optimum on-line processor for routine
fleld use.
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SHAPPEE, R. M., Off-Shore Measurements Program (Appendix 3 to

TR 65-112), Contract AF 33{657)-136 » VT/5051, Teledyne Indust.,
Inc., Geotech. Div., Garland, Texas, 1965,

A deep-ocean seismograph was installed In the ocean approxi-
mately 200 nautical miles off Cape Hatteras in water with a depth of
approximately 2000 fathoms. The seismograph consisted of: (a)a
Model 20171 seismometer which Is discussed In some detail in the
report; (b) a Texas Instruments RA-3 amplifier; (c) a voltage con-
trolled oscillator; (d) a telemetry transmitter; (e) a programmed
calibrater; and (f) a seven-conductor, deep-hole cable, Other por-
tions of the selsmograph included a telemetry receiver, a discrimina-
tor, a Helicorder and a tape recorder. Four attempts were made to
install the seismograph: the last was partially successful.

SHAPPEE, R. M., and E. J. DOUZE, Deep-Well Pesearch, Semiannual

Rept. No. 1, Tech. Rept. No. 65- 5, Project VT/5051, Contract AF
33(657)-13668, Geotech, Corp., Garland, Texas, 1965,

A vertical array of six deep-hole seismometers, Geotech mode)
11167, was designed. Operation and preliminary results are described.
Ashort-period, deep-hole triaxial seismometer developed under
VELA Project VT/072 was modified. Measurements were made in
holes in South Dakota, Pennsylvania, West Texas, at the Uinta Basin
Seismological Observatory, and at the Wichita Mountains Seismologi-
cal Observatory, Instrumentation for these measurements is de-
scribed. Results will be used to identify wave types and modes.

Also discussed are: (a) operation of two seismometers at WMSO;
and (b) measurements in South Dakota,

SHAPPEE, R. M, E. J. DOUZE, Deep-Well Research, Quarterly Rept. No.

4, Tech. Rept. No. 66-72, Contract VT/5051, AF 33(65")-13668, Tele-
dyne Industries, Inc., Geotech Div., Garland, Texas, 1966.

A vertical array of S-P triaxial seismometers was installed and
operated at the deep-hole test site near Apache, Oklahoma. A digital
recording system was used to make field records in computer-con-
patible format. Off-line and on-line digital data processing techniques
were further refined. A limited amount of data was processed off-line.

SHAPPEE, R, M., and E. J. DOUZE, Deep-Well Research, Quarterly

Rept. No. 5, 1 July Through 30 September 1966, Tech. Rept. No.
66-96, Contract VT/5051, AF 33(657)-13668, Teledyne Industr.,
Geotech. Div., Carland, Texas, 1966,

A vertical-array of four triaxial short-period seismographs was
operated at Apache, Oklahoma. The outputs of the seismographs
were digitally recorded.

Single-channel optimum filters were developed and tested off-
line. Deghosting filters were used in conjunction with the optinmum
filters.
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VESIAC 16,066 VU
AD 813 007

VESIA® 13,844 VU

VESIAC 14,306 VU
AD 482 923

SHAPPEE, R. M,, E. I. DOUZE, Deep- ‘ell Research, Final Report, Tech-

nical Report No. 67-3, Project 5051, Contract AF 33(657)- 13668,
Teledyne Industries, Inc., Geotech Div., Garland, Texas, 1967,

A deep-hole array of six S-P seismomelers was tested at the test
site near Grapevine, Texas. After a brief period of successful oper-
ation, half the array was moved to the site near Apache, Oklahoma
and the other half was moved to the site near Franklin, West Virginia.
Various techniques were employed lo process the output of these
arrays.

The Information from wells and surface arrays was used to study
S-P (6. 0-0.3 sec) nolse and signals, An attempt wis made to show
that higher mode Rayleigh wa.es and body waves are present in the
noise by comparing theoretical curves with experimental results. It
was shown that surface waves generally predominate at the longer
periods while hody waves appear at the shorter periods at quiet sites.

A complete system, composed of four triaxial seismometers, a
digital processor, and associated equipment, was installed and operated
at Apache, Oklahoma. Data obtained from this array were processed
using optimum filtering techniques. Although both single-channel and
multichannel processes were employed, the results obtained to date
indicated that a one-sided singie-channel optimum filter was the most
effective processor,

SHAPPEE, R. M., E. 1. DOUZE, and R. F. KNIGHUT, Deep-Well Research,

Quarterly Report No. 2, TR No, 66-2, Contract: 7R0G1, AF 33{650)-
13668, Teledyne Indust., Geotech, Div., Garland, Texas, 1966.

A five-Instrument array of vertical seismomcters was operated
near Franklin, West Virginia, and a triaxial and a vertical seismom-
eter were operated as an array at the site near Apache, Oklohoma.

A test site near Grapevine, Texas, was cperated throughout the period
covered by this report, The coordinate transformed output of the tri-
axial selsmograph was compared with the output of conventional
scismographs. Minor differences were found. Wiener optimum fil-
ters were developed for use with digitally-processed data. An exam-
ple of the degree of noise suppression achieved with one of the con-
templated processing techniques s presented.

SHAPPEE, R. M., E. .. DOUZE, R. F, KNIGHT, Deep-Well Rescarch,

Quarterly Report No. 3, Tech. Popt. No. 66-46. Contract VT, 5061,
AF 33(657)-13668, Teledyne industries, Inc., Geotech Division, Gar-
land, Texas, 1966.

The deep-hoie triaxial seismometer array was installed and
hriefly uperated at the test site near Grapevine, Texas. It will be
moved to a site near Apache, Oklahoma and operated routinely. Anal-
ysis results showed that the energy in teleseismic signals recorded
at depth agreed closely with theory for the first five seconds of the
signal, but agreed less as a function of time after the onset of the
signal. Inverse filter design was partially successful, but there were
Hmitations in the design, discussed in the report. An off -line com-
puter program was completed to unpack the field recordings. The
program is highly efficient in that the data are not demultiplexed ex-
cept at the final output.
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SHAPPEE, R. M., B. M. KIRKPATRICK, and J. R. WISE, Long- Period
;nent, Quarterly Rept. No. 3, 1 Jan. Through
31 March 1967, Tech. Rtept. 67-16, Project VT/6706, Contract AF
33(657)-10406, Teledyne Industries, Inc., Geotech Div., Garland,
Texas, 1967,

VESIAC 16,087 VU The first module of a long-perlod triaxial borehole seismometer

AD 814 642 was assembled. Preliminary tests were conducted to determine its
operating characteristics. An undesirable mass position versus
temperature characteristic was observed. Probable causes have heen
determined and will be corrected,

SHAPPEE, R. M., and R. F. KNIGHT, Innovations in Deep-Well Instrumen-
tation, Rept. No. 4410-83-X, Contract SD-78 IK‘TFKL Inst. of Scl. &
Tech., Univ. of Mich., Ann Arbor, Mich., 1064,

VESIAC 8884-E VU The deep-well seismometer, operating in a quiet, constant tem-

AD 452 596 perature environment, offers the possibility of obtaining a iong-
perlod output by filtering the short-period response and providing
additlonal amplification.

Recent work permits remote weight-lift calibrations at normal
ojerating gain levels, real time filtering of long period microseisms
has heen accomplished in the field, operational amplifiers have been
used to raise the system magnification, and filter-amplifier combina-
tions have been designed to produce a fong-period response from the
deep-weli seismograph.

SHAPPEE, R. M., A. W. SIMMONS, B. M. KIRKPATRICK, Long- Period
Seismograph Development, Quarterly Rept. No. 2, 1 Octaber Through
ecember 7 ';Fpi. No, TR67-1, Contract VT/6706, AF 33(657)-

16408, Teledyne Industries, Geotech Div,, Garland, Texas, 1967.

VESIAC 15,319 VU Details of the design of a L-P triaxial borehole seismometer were
AD 805 571 completed. Preparations were started for field use of the seismometer.

SHAPPEE, R. M., W, TROTT, and B. M. KIRKPATRICK, Long- Period

Seismograph Development, Quarterly Rept, No, 1, ; Jfuly Through
IT September 1968, Tech. Rept. No. 66-94, Contract VT/6706,
AF 33(657)-16406, Teledyne industr., Geotech, Div., Garland, Texas,

1966.
VESIAC 15,162 vt' Equipment was desiygned and constructed to perform a thermai
AD 803 203 noise experiment, The objective of the experiment was to experi-

mentally investigate the spectral distribution of noise energy in
seismometers and galvanometers and their interconnections. The
equipment used in the experiment is described.

A long-perind triaxial borehoie seismometer was designed. The
design has preserved ideal "La Coste” geometry in that changes in
period are accomplished through a controtied positive restoring
force rather than through aiteration of the geometry. Also, temper-
ature compensation is dezigned to preserve the geometry. The seis-
momzter is designed such that it wili withstand shipping and instaiia-
tion acceleration whiie completeiy assembied.
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SHATASVILI, S. K., ""A Three-Dimensional Problem on the Theory of
Standing Elastic Waves for a Given Displacement at the Edge of the
Medium, "' Doklady, Akad. Nauk, SSSR, Vol. 83, No. 6, pp. 809-811,
1952, (Translated from Russian , Contract DA 49-083 OSA-3137.

VESIAC 17,451 VU The three-dimensiunal dynamic problem and the theory of elas-
ticity for a given displacement at the boundary of the medium is
examined for the case of standing waves in elastic media,

SHEBALIM, N. V., '"Determination of Focal Depth on the Basis of Macro-
seismic Data with Consideration of the Influence of the Low-Velocity
Layer,"' Trudy Inst, Fiziki Zemli, Akad. Nauk, SSSR, No. 5, pp. 100-
113, 1959, (Translated from Russian), Contract DA 49-083 OSA-3137,

VESIAC 17,038 vU The article examines formulas proposed by various authors for
determining focal depth on the basis of a decrease of intensity with
epicentral distance. It is shown that the divergences between the for-
mulas can be explained by an essentially different character of the
intensity decrease at the earth's surface for normal and deep earth-
quakes. A universal set of master curves is proposed for a graphic
determination of focal depth on the basis of macroseismic intensity
data,

SHELL DEVELOPMENT CO, (STAFF), Rock Failure in Torsion Tests,
Semiannual Tech. Rept, No. 2, Contr, No, AF 19(628)-2784, Shell
Development Co,, Houston, Texas, 1964,

VESIAC 7707 VU Discussed is the development of a new technique for jacketing

AD 452 566 hollow rock cylinders, Because of the difficulty of this project, those
who worked on it used most of the six months covered by the report
to work on it. They calibrated a new, more sensitive, internal force
torque gauge, developed a technique for copper jacketing hollow
rock cylinders internally and externally, and made several torsion
tests on hollow cylinders of Solenhofen limestone. Still to be verified
is the curve yielded by a pl~t of octahedral shear stress versus mean
pressure at failure, which appears to lie between the triaxial com-
pression and extension curves for the rock. Researchers may achieve
of determining the influence of the intermediate principle stress on
failure.

SHEPPARD, R, M., JR., Detemnination_s_of LASA l)etection;a&n(j Location
Ability Using Kuri_le_lslgnd.ggveﬁ, Tech, Note, Rept. No. ESD-TR-
68-325, Mass. Inst, Tech., Lincoln Labs.. Lexington, Mass., 1968

VESIAC 19,098 vU The Kurile 1slands Ocean Bottom Seismographic¢ Experiment of

AD 678 515 late 1966 provided a source of epicenters for small regional and local
events in a seismic region. Epicenters obtained from ocean bottom
seismometer data and from the U, 8. Coast and Geodetic Survey were
used to evaluate the Montana LASA epicenter location ability. Epi-
centers determined by a plane wave approximation method gave mis-
location errors, relative to the CGS locations, that averaped about
60km. The same c¢vents were mislocated an average of 80 km when
the epicenters were determined by a closely spaced grid of beams,
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SHEPPARD, R. M., JR., Values of LASA Time Station Residuals, Velocit
and Azimuth Errors, Tech. Note, Contract AF 15(628 )-5167, Massa-
chusetts Inst. Tech., Lincoln Labs., Cambridge, Mass., 1967,

VESIAC 17,021 VU Some results are presented on work in the areas of station time
corrections and P-wave velocity measurements at the Montana LASA.
The value of the station correction in epicenter determination and
beamforming is shown to be a significant factor in reducing gross
errors in epicenters and thereby yielding a more accurate measurement
of source and signal characteristics. Factors in the crust and mantie
that contribute to the station errors are discussed and some inferences
drawn from the data,

SHEPPARD, R. M., Jr., E. J, KELLY, and H. W, BRISCOE, Some Observa-
tions of Weak Japanese Earthquakes at the Montana LASA, Tech. Note,
Rept. No. TN-1968-3, Contract No. AF 19{628)-5167, Lincoln Labs.,
Mass. Inst, of Tech., Lexington, Mass., 1968,

VESIAC 17,438 VU Data on small local earthquakes were obtained from a tripartite

AD 665 122 located on the island of Honshu, Japan. Epicenters and origin times
were computed from the data but local magnitudes could not be de-
termined. LASA beams were formed at and around the computed
epicenters to determine if the event could be detected on the array.
From the original population of about 150 events, only 28 could be
detected or were marginal. The LASA epicenters were obtained by
beamsplitting and were found to be consistent with the theoretical
location errors expected for beams steered to Japan. Although the
total number of events visible at LASA were small, it was consistent
with a beam detection threshold of 3,5 for beams steered to Japan.

SHERMAN, D. L, ""The Problem of the Stressed State of a Loadable Half-
Plane with Two Recessed Circular Openings,’" Trudy Inst. Fiz. Zemli,
A. N. SSSR, No. 2, pp. 187-210, 1959, (Translated from Russian), Con-

tract DA 49-083 OSA-3137.

VESIAC 17,121 vU This report devises mathematical equations and tables to deter-
mine the effect of gravity in a medium with weakened zones or openings,

SHNEERSON, M. B., "Interpretation of Hodographs of Refracted Waves In
the Exploration of Sloping Platform St uctures.'’ Akad. Nauk. Prik.
Geofizika, Vol. 22, pp. 3-19, 1959, (Translated from the Russian), Con-
tract SD-78.

VESIAC 10,211 VU The exploration problen: is such that none of the methods makes
it possible to construct the deep boundaries from the exa~t method
of time fields. Moreover, the method of the t (x) curve-differences,
like the method of t_(x) curves, is very approfimate and in using the
method of differencgs of reduced hodographs, it is necessary for the
determination of velocity discontinuities to be very accurate. In
connection with this, this paper gives a differential method of inter-
pretation by means of which it would be possible to construct the
deep boundaries using the time fields method without fixing the velocity
discontinuities. This paper includes an analysis of the possible errors
of interpretation in using the t _or the method of differences of to in
the case of vertically lavered media,
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VI 'AC 20,175 VU
AD 869 021

VESIAC 20,404 VU

VESIAC 13,841 VU
AD 480 349

SHOPLAND, R. C., Design of Portable Strainmeter System, Special Rept.,

15 August to 30 December 1969, Rept. No. TR 70-6, Contract VT/
8703, F33657-69C-0757, Geotech-Teledyne Co., Garland, Texas,
1970

Six portable strainmeter systems were designed and built fo:
depioyment in mine tunnels and shallow trenches to measure strains
induced by high yield underground events at epicentral distances as
short as 30 km. The system is designed to detect earth strains of
5 x 10-10 or smaller over a horizontal interval of 6 meters in the
period range 10 seconds to dc, and to record the signals on magnetic
tape. Strains are detected by a variable-capacitance transducer
attached to a quartz-tube translating member. Output signals are
maintained within a dynamic range of 30 dB for an input-signal range
of 66 dB by an offset biasing technique which uses a precision voltage-
level detector and a digital-to-analog converter. Temperature mea-
surements are resolvable to within 0,001 degree Centigrade by the
same offset biasing technique. The strainmeter is calibrated with
a temperature-compensated electromagnetic calibrator mounted at
the fixed end of the quartz tubing. The strain detector is calibrated
and the capacitor plates positioned over a range of 12 X 10-6 meters
in steps of 5 x 10-9 meters by use of a stepping motor and motion
reducer,

SHOPLAND, R. C., Evaluation of Fieid Qperational Characteristics of the

Portable Strainmeter System, Special Repl,, 15 Dec. 1969 to 15 June
1970, Conti :ct VT/8703, F33657-69C-0757, Teledyne-Geotech, Gar-
land, Texas, 1970

This report covers an evaluation of the field operational charac-
teristics of six portable strainmeter systems installed in near-sur-
face tunnels and trenches on and near the Nevada Test Site to make
measurements of induced strains from high yield underground ex-
plosions. Included is an evaluation of instrument operating charac-
teristics; limitations imposed by environmental factors; and data
processing techniques.

SHIOPLAND, it. C., Multicomponent Strain Seismograph, Quarterly ept.

No. 2, Rept. No, TR 66-5, Project VT/ 5081, Contract AF 33(657)-
15288, Teledyne Indust., Geotech, Div., Garland, Texas, 1966,

Three-comjponent strain and inertial seismographs with matched
phase and amplitude responses were develoned and field tested at the
Wichita Mountains Seismological Observatory (WMSO). Analog data
recorded on magnetic tape were processed at Geotech’s Central Data
Processing Facility. Poor cancellation of seismic noise obtained by
summing vertical strain and inertial instruments suggests that the
noise might be contaminated with higher mode Rayleigh waves and/or
body waves. On the other hand similarity in character of the seismic
noise between hortzontal strain and horizontal inertial seismographs,
together with marked directionality of some of the noise, has ied to a
significant enhancemeni of signals using a directional strain array.
This result may prove ta be a breakthrough in the strain program. A
special report of preliminary results on enhancement of P waves has
bheen prepared and is appended to this report. A compartson of empir-
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Ical strain measuremer!s and straln computed from half-space theory
Indicates a 507, loss of vertical straln for fundamental Rayleigh waves
at WMSO. To verlfy this result, a new varlable-capacitance trans-
ducer-calibrator has been deslgned to obtain a more reliable calibra-
tor motor constant for the vertical strain selsmometer.

SHOPLAND, R. C., Multicomponent S'raln Selsmogra h, Quarterly Rept,
No. 3, Tech. Rept. No. 3%-%5, Contract Vi‘,’.’)d%i, 'KF 33(657)-15288,
Teledyne Industrles, Inc., Geotech Dilvislon, Garland, Texas, 1966.

VESIAC 14,305 VU Princlpal emphasis was placed on ascertalning that the vertlcal

AD 482 922 straln selsmometer at WMSO has the correct phase response. Oh-
servatlons of P waves near 1 cps Indlcate the existence of a phase
mismatch as large as 35 degrees between vertical straln and vertlcal
Inertlal outputs; however, P waves at the same frequency do not indl-
cate a phase dlscrepancy betwecn vertical strain and crossed-strain
outputs. Also discussed are the measurements of system phase using
a recently installed variable-capacitance transducer on the vertical
straln selsmometer, results of phase measurements over a three month
perlod, measurements to obtaln a more rellable valye of the motor
constant for the magnetostrictive calibrator, and other subjects.

SHOPLAND, R. C., Multlcomponent Straln Scismograph, Quarterly Report
No. 4, 1 April to 30 June 1966, Technical Report No. 66-68, Contract
VT/5081, AF 33(657)-15288, Teledyne Industries, Geotech Division,
Garland, Texas, 1966.

VESIAC 14,625 VU Verlficatlon of the correct phase response of the variahle capi-

AD 485 535 tance transducer has permitted the running of several tests to Inves-
tlgate phase discrepancies in the vertlcal strain selsmometer. An
Indicated 200 phase shift has led to planning of more tests to deter-
mine whether the magnetostrictive calibrator or the Inst rument itself
is the contrihuting factor. During this quarter, modification of the
horizontal straln seismograph houslng and drilling of a new borehole
with compliant casing were completed. Instrumentation, preliminary
strain measurements of Rayleigh waves from a limited numher of
carthquitkes, and routine recording of strain data, are discussed.

SHOPLAND, R. C., Multlcomponent Strain Seismograph, Quarterly Rept,
No. 5, 1 July to 30 September 1966, Tech. Rept. No. 66-93, Contract
VT/5081, AF 33(657)-15288, Teledyne Industr., Geotech, Div,,
Garland, Texas, 1966,

VESIAC 15,161 VU Phase response tests of the magnetostrictive calihrator on the

AD 803 202 vertical strain seismometer indicate that the calibrutor is the chief
cause of phase lag measured at the output of the selsmometer during
calihration. Further tests are necessary to resolve existing phase
uncertainties, which are less than about 10 deg. at frequencies below
3 cps, and larger than 10 deg. above 3 cps. Spectra of microseisms
recorded hy the vertical strain, crossed horizontal strains, and their
summation were examined to determine the similarity of the outputs
of the strain seismographs. Further, a preliminary examinatlon of
the ahility of the north and east summed horizontal straln and inertial
seismographs to reject microseisms was undertaken emploving
spectra,
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VESIAC 18,336 VU
AD 832 951

VESIAC 18,322 VU
AD 834 227

VESIAC 8961 VU

VESIAC 17,030 VU
AD 822 424

SHOPLAND, R. C., Multlcomponent Strain Seismograph, Flnal Rept. No.
TR 68-3, 1 July 1965 to ﬁ Dec. 1867, Project V’F?%osl, Contract

AF 33(657)-15288, Teledyne, Inc., Geotech Dlv., Garland, Texas,
1968.

A multicomponent system of strain and Inertlal selsmographs
has been developed and evaluated at Wichita Mouatains Selsmic Ob-
servatory. The capabllity of strain and Inertial selsmographs to
operate as matched palrs has been demonstrated. The predicted re-
sponse of straln selsmometers to earth motlon is verified by the
exlstence of the proper phase and amplitude relatlonship and high
coherence among selected selsmographs for single-source signals.

SHOPLAND, R. C., Short-Period Multicomponent Strain System Quarterly

Rept. No. 1, 15 Feb. - 3T May 1388, Project , Contract F33657-
67C-0948, Teledyne, Inc., Geotech Div., Garland, Texas, 1968,

A five-component system of matched short-perlod straln and
inertial seismographs at Wichita Mountalns Observatory was expanded
to Include a three-component system of matched long-perlod straln
and Inertial selsmographs for recording large magnltude earthquakes,
A data llbrary and quality assurance procedure has been established.
Calibration of the vertical straln seismometer with both a short rod
and a rod of standard length shows an apparent mechanlcal signal
loss of 22 percent and a corresponding phase change as large as four
degrees.

SHOPLAND, R. C., Summary of Strain Seismograph Work at Geotech,
Tech. Rept. 64-120, Project VT/072, Confracg AF J3(657)-9967,

Geotech, Corp., Garland, Texas, 1964,

The major purpose of thls program 1s to enhance P-wave signals
by a comblnatlon of straln and pendulum seismometers. Secondary
purposes are to identlfy waves with this combinatlon and to increase
the capability of detecting long-period slgnals. Studies so far have
revealed that the earth is stralnlng as predicted by theory. The
applicatlon of the azimuthal depeudence of strain for enhanclng P
signals appears promlsing. The abillty of a phase-matched combina-
tlon of pendulum and straln seismographs to cancel a substantial
amount of background noise is demonstrated. The deslgns of the
horlzontal and vertical strain Instruments installed at Fort Sill also
are shown,

SHOPLAND, R. C., R. li. KIRKLAND, Multlcomponent Strain Soisnn_ggr:;ﬂl.

Quarterly Rept. No. 9, Rept. No. TR 67-59, Project VT, 5081, Contract
AF 33(657)-15288, Teledyne Indust., Inc., Geotech Div., Garland,
Texas, 1967,

Earthquake data and phase and amplitude responses measured
at both the fixed and free ends of the horlzontal strain seismometer
show no discrepancies that would explain the apparent loss of motion
between the ends during calibration. The capability of the long-period
horizontal strain and incrtial selsmographs to operate as a matched
pair has been demonstrated. The abillty of the lang-period strain
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VESIAC 19,153 VU
AD 844 ¢90

VESIAC i9,542 vU
AD 850 890

directlonal array to dlscrimlnate between surface waves arriving
slmultaneously from different eplcenters was also successfully
demonstrated. An evaluatlon is given of the variable-capacltance
transducer as a calibration monitor and as a transducer for recording
seismic data,

SHOPLAND, R. C., and R. H. KIRKLIN, Short-Period Multiconmiponent

Straln System, Quarterly Rept, No. 3, 1 September to 30 November
1968, Rept. No. 68-48, Contract VT '8704, F33657-68C-0948, Teledyne
Indust,, Inc., Geotech Division, Garland, Texas, 1968

An examlnation of film recordings of strain noise, pressure
fluctuations inslde and outside of tiie strain vault, and wind velocity
at WMO suggests that the long-perlod nol se observed on the strain
traces is caused by wind-pressure fluctuations that are coupled more
strongly through the ground or by compression of the vauit structure
than through leakage of air through the vault enclosure.

SHOPLAND, R. C., and R. I. KIRKLIN, Short-Perlod Multicomponent Sirain

System, Final Rept., 16 Feb, 1968 to 15 Feb, 1969, Rept. No, TR 69-1T,
Contract VT/8704, F33657-68C-0948, Teledyne Indust., Inc., Geotech
Div., Garland, Texas, 1969

A five-component system of matched short-period strain and
Inertial seismographs at Wichita Mountains Obhservatory (WMO) was
expanded to include a three-component system of matched long-period
strain and inertlal seismographs for recording farge magnitude earth-
quakes. An exanunation of film recordings of strain noise, pressure
fiuctuations inside and outside of the strain vault, and wind velocity
at WMO suggests that the long-period (LP) noise observed on the
strain traces Is caused by wind-pressure fluctuations that are coupied
more strongly through the ground or by compression of the vauit
structure than through leakage of air through the vault enclosure, A
series of improvements reduced the noise levei of the long-period
strain seismographs substantially, However, study of the deteetion
capabllity of the WMO LP strain seismographs shows that the environ-
mentil noise still severeiy limits detectlon. A study of the direc-
tional characteristics of the seismtic noise shows that the predominant
microseisms In the band 0.i to 0,5 lz can be partiaily rejected by
horlzontal strain-inertiai selsmograph combinations. From a study
of S-wave enhancement, It is conciuded that there is no one combina-
tlon of seismograph outputs that can be used in general to provide
enhancement of aii recorded S waves. The P'P'P’ phase from a magni-
tude 8.2 earthquake was enhanced by suppressing 20-sec Rayieiyh
waves with the short-period vertieai strain and vertical inertiai seis-
mograph combination at WMO. The capability of rejecting 6-second
microseisms was demonstrated using a long-period horizontai strain-
inertial seismograph combination. A study of the wave composition
of two explosions and one earthquake sugpests that the iess compiex
Pn coda of explosions may be a useful tool in discriminating between
earthquakes and explosions, From recordings of the farge NTS ex-
piosion BOXCAR it has been possibie to isoiate P, prograde, and
retregrade motion In sections of the Pn coda, and SH motion in the
Lg phase. In contrast with WMO, seismic noise at Gariand, Texas,
and ifoulton, Maine, has been effectiveiy suppressed by a matched
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comblnation of vertical strain and vertical inertial seismographs.

A higher signal-to-nolse ratio Is necessary ‘v evaluate the suppres-
sion of microseisms in the region of 1 liz at WMO and Houlton. Using
an improved electromagnetic calibrator, field tests at WMO indicate
about a 20 percent loss of motion between fixed and free ends of both
the vertical and the horizontal strain seismometers.

SHOPLAND, R. C. and R. H. KIRKLIN, Short-Period Multicomponent Strain
System, Supplement to Final Rept,, 8 November 1968 {o 2& l)Kprﬁ 19869,

Rept. No. TR 69-20, Contract VT/8704, F33657-68C-0948, Teledyne,
Geotech. Div,, Garland, Texas, 1969

A vertical strain selsmograph and companion inertial seismograph
were installed and operated at Houlton, Maine as a logical follow-up
on the successful enhancement of P waves at Garland, Texas, Cultural
neise at Garland was suppressed approximately 10 dB in the frequency
range 1 to 3 Hz and noncultural microseisms at Houlton were sup-
pressed an average of 10 dB in the frequency range 0,12 to 0.7 liz.

At both sites, lack of suppression of the microseisms near 1 Hz is
attributed to either a low ratio of seismic signal-to-system noise: a
complex mixture of seismic waves; or a threshold microselsmic
noise level helow which the mechanical regime (composed of the
country rock, the borehole casing, and the seismometer) does not
respond properly to either the particle displacement or the differen-
tial particle displacement. The measurement of strain over a larger
interval is recommended in order to increase the differential displice-
ment acted upon by tiie seismometer, as well as to increase the ratio
of microseisms-to-system noise. The relative merits of the tech-
nique °f frequency filtering to enhance P waves was compired to the
technique of combining vertical inertial and vertical strain seismo-
graph . utputs, In contrast to the successful application of the latter
technique, frequency filtering not only failed to suppress nmicroseisms
in the frequency range of the P waves, but also atténuated first mot fon
and distarted the I wave.

SHOPLAND, R, C., R, .. KIRKLIN, and J. R. SHERWIN, Short-Period

Multicomponent Strain System, Quarterly Rept, No, 3 TJune to 31
August 1968, Rept. Na. 68-37. Contract VT/8704, F33657-68C-0948,
Teledyne Indust., Inc., Geotech. Div., Garland, Texas, 1968

The P'P'P’ phase from a magnitude 8.2 ecarthquake was enhanced
by suppressing 20-sec Rayleigh waves with the short-period vertical
strain and vertical inertial setsmograph combination at WMO. Signal
enhancement hy use of a continuous real-time spectral display of
suppressed noise at WMO is not feasible in the frequency band 0,2-
4.0 11z because of a lack of time continuity of the spectral windows.
True coherence of the seismic noise at WMO in the region of | 11z
will remain indeterminable unless the ratio of seismic noise to
system noise is substantially increased.

SHUMWAY, I H., Frequency Dcl___mndvnt Estimation and Detection for

Seismic Arrays, Sci. Rept., Rept. No, 242, Contract VT/9706, F33657-
- » Teledyne Indust., Inc.. Alexandria, Va., 1970
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VESIAC 20,117 vU A frequency dependent detection and estimation procedure based

AD 866 634 on the generalized likelihood principle is applied to several models
appropriate for vertical and horizontal seismic arrays. When data
is constructed so0 as to conform to the idealized model excellent
agreement with theoretical detection limits is shown., Multiple signal
models are analyzed in the frequency domain with the presence of
various signal components indicated in terms of power spectral ratios.
Table of the central and non-central F distribution are used to deter-
mine false alarm and signal detection probabilities. A number of
examples using real seismic data are presented.

SHURBET, D. H., Study of the Earth uake P Phases which Have Pene-
trated the Earth's ’("fore, Final S%lentﬂlc Report, Contract AF-
KF‘@R-WE-N, Texas Tech. College, Lubbock, Texas, 1966,

VESIAC 14,986 VU Travel-times of all earthquake phases which enter the core as
P and emerge as P are explained in terms of a core model containing
two velocity discontinuities. Amplitudes of PKIKP and PKP change
little with changes in distance from the source except in the range
142° to 152°. In this range large amplitudes are observed which re-
sult from the simultaneous arrival of two phases as well as large am-
plitudes which represent the PKP caustic, Amplitudes in the caustic
might allow detection of events smaller than magnitude 4. In all dip-
tance ranges PKIKP and PKP are useful in magnitude determination,
but added care must be taken if they are used in the distance range
where amplitudes are large. Magnitudes determined from PKIKP
and PKP are very consistent as are focal depths.

SIMMONS, A, W., Long-Period Triaxial Sei smograjph Dcvelopmeng, Final

Rept., 15 June o February , Rept, No, -1, Con-
tract VT/6706, AF 33(657)- 16406, Teledyne-Geotech, Garland, Texas,
1969
VESIAC 19,628 VU A long-period triaxial seismometer (Model 26310) was designed
AD 852 390 for shallow hole operation. The design has preserved ideal "'La Coste"'

geometry, in that changes in period are accomplished through a
controlled positive restoring force. Laboratory tests and field evalua-
tions were made to determine the effect of temperature and tilt on
mass position and free period of the seismometer, Redesign of the
seismometer, based on engineering evaluation and field reports,
resulted in a reduction of the number of components and functions
required and in turn resulted in an overall cost reduction for a com-
plete seismograph,

A thermal noise experiment was made and the spectra and
coherence of the noise as recorded by the long-period triaxial and
the standard long-pe. iod seismographs at UBSO were computed,

SIMMONS, G., Continuous Temperature Logging Equipment, Contract VT,

1139, AF - 1 uthern Methodist Univ., Dallas, Texas,
1964
VESIAC 8742 vu Temperature logging of boreholes as a continuous function of

depth yields more information than measurements made at discrete
depths and requires no more time. Continuous logging equipment
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is described that has a resolution of about 0.010C, and is suitable
for use to depths of at least 10,000 feet,

SIMMONS, G., Experimental Study of Thermal Conductivity, Final Report,
Contracts: IF-KFER-HB-&, and KF-IFUSR-HU-%S, Southern
Methodist Univ,, Dallas, Texas, 1966.

VESIAC 14,629 VU Temperatures have been measured in some 150 wells and exten-
sive collection of cores from most of these wells has been made in an
effort to determine the amount of heat flowing from the interior of the
earth in the U. S. A logging system for measuring temperatures with
a precision of ,01°C was developed for this project and has been tested
extensively in the field. An extensive collection of rock material for
the measurement of physical properties was made.

SIMMONS, G., Experimenta) Study of Thermal Conductivity, Final Report,
Contract AF 5513355- 764, Mass. Inst. of Tech., Cambridge, Mass.,
1967
VESIAC 20,075 VU Three papers, a review of an article, and a map showing status

of heat flow work in the United States in April 1966 were accomplished
under this contract,

SIMMONS, G., Ileat Flow in the Earth, A Short Review, Contract AF
49(638)-1694, Mass. Inst. Tech., Cambridge, Mass., 1966,

VESIAC 14,172 VU In this report, the author reviews briefly those aspects of heat
flow that are of interest and importance to earth scientists. After
giving a resume of early modern determinations of heat flow, which
is an effective tool for the interpretation of the interior of the earth,
and discussing some of the highlights of the work in heat flow, the
author discusses the following suirjects: (a) the results that have al-
ready been obtained from the study of heat flow; especially mentioned
he. e is the discovery of the approximate equality of continental and
oceanic heat flow; (b) how heat flow is measured; (c) geothermal
power; (d) geological aspects of heat flow; and (e) problems that re-
main,

SIMMONS, G., Seismic Coupling - Sci. Rept., Contract DA 49-183 OSA-
3137, Mass, Inst, of Tech,, Cambridge, Mass., 1968

VESIAC 19,3C1 VU This report contains the results of a sympasium on seismic coupling
held at Stanford Research Institute during January 1968. Included are
fourteen papers, three abstracts and one summary, The subject matter
ranges from rock mechanics to implications of source parameters on
seismic systems studies. Of prime concern is improving the estima-
tion of reliable nuclear vields.

SIMMONS, G., Temperature Logging and Ileat _Fiow, Contract AF 49(638)-
1694, Mass. Inst. Tech., Cambridge, Mass., 1966.

VESIAC 14,100 VU About 150 measurements of heat fiow in the United States using
weli temperature logging techniques are currently under way. Pre-
liminary resuits are given in this report.
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VESIAC 12,575 VU

AD 626 113

VESIAC 20,391 VU

VESIAC 20,461 VU

VESIAC 20,084 VU

VESIAC 15,152 VU
AD 803 237

SIMMONS, G.., Ultrasonics in Geology, Contract AF-AFOSR-418-65, South-
ern Methodist Universily, Dallas, Texas, 1965.

Ultrasonics is used in geology for the determination of elastic
properties of rocks and minerals, For measurements on rocks, tech-
niques with precisions of a few percent have come into use; these
measure delay times of elastic waves propagating through specimens
several inches long. For single cry-tals, the techniques are the same
as those uged in solid state physics and are basically interferometric
methods. Techniques of measurement are reviewed. An extensive
bibliography is included.

SIMON, 1., Tiltmeter Instrumentation for Deep Hole ration, First
Quarterly Rept., 15 June (o 15 Sept, 1970, Contract F434620-70C-0074,

Arthur D. Little, Inc., Cambridge, Mass., 1970

This report covers the period from 15 June to 15 September 1970,
During this period the work tasks on the development of a biaxial,
deep borehole tiltmeter progressed.

SIMON, 1., Tiltmeter Instrumentation for Deep Hole %ﬁration, Second
Quarterly Rept,, Contract FHGZU-'IUC-U&ITH ur D. Tittle, Inc.,

Cambridge, Mass., 1970

This report covers the period from 15 September to 15 December
1970. During this period the work tasks on the development of a
biaxial, deep hole tiltmeter progressed to various stages of completion,

SIMON, 1., M. L. COHEN, A. G. EMSLIE, and C. R. SMALLMAN, et. al,,

Development of a Three-Axis Long- Period Seismograph, Final Rept.,
Rept. ﬁo. 69429, Cor.ract FZ?GZU-%’?C-UIU?, Arthur D. Little, Inc.,
Cambridge, Mass,, 1970

Three-axis, long-period, compact (borehole) seismometer system
utilizing feedback-controlled seismic transducers based on magnetic
suspension principle was developed, constructed and tested. The
systemn includes digital tape recording and data processing, The
overall system response is flat to 3db over a pass band from .02 to
.07 Nz and the dynamic range is 60db. Results of tests show that
surface waves from teleseismic eventsof m, < 5 are consistently
recorded. Norizontal components of surface waves from earthquakes
as small as m, = 4.2 in the Gulf of California region have been ob-
served at the B,:densburg, New Jersey test site,

SIMONS, R. 8., Characteristics of Instruments and Seismic Noise in Two

Shallow fioles at Tiysham, Montana - Tech. Rept. No. 66-50, Contract
VT/6703, AF 33{6571-16270 (AFTAC), Teledyne Industr., Geotech.
Div., Garland, Texas, 1966.

During August and September of 1965, a Geo Space Model 1iS-
10-1/ARPA selsmometer, and a Geotech Model 11167, deep-weli
seismometer were operated in two adjacent 500 ft holes at the center
of LASA subarray F3 (near liysham, Montana). The two seismo-
graphs were operated concurrently at six different depths from 71 to
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500 feet. A reference short-period vertical Benioff seismograph was
operated on the surface. Signal amplitudes were measured at all
depths to cross-check seismograph magnifications, and noise sam-
ples were selected representing five arbitrary categortes of noise
situation - nighttime calm, daytime culm, traff ic, moderate wind,

and high wind. Power density spectra were computed. Both seismo-
graphs operated satisfactortly and recorded equivalent data.

SIMONS, R. S., Operation of Long- Period Seismographs in Deactivated
Missle Stlos, Tech. Data Rept. No. TR 68-4, Project V , Con-
tract AF 33(&57)-16270, F33657-67C-1457, Geotech Div., Teledyne
Inc., Garland, Texas, 1968.

VESIAC 18,337 VU For a period of over six rﬁonths, the Long-Range Seismic Mca-

AD 833 385 surements Program operated three-component long-period seismo-
graphs at the bottoms of two deactivated missle silos near Franktown,
Colorado and Mountain Home, ldaho. The bottoms of these silos are
approximately 150 feet below the surface. At each site, a three-com-
ponent setsmograph was also operated on the surface.

SIMONS, R. S., PHILTRE - A Surface Wave Particle Motion Discrimination
Process, Tech. Rept. No. -67-59, Contract , F 7-67C-
» T'eledyne Indust. Inc., Geotech Div., Garland, Texas, 1967,

VESIAC 17,602 VU A digital computer process is described which examines the three-
component particle-motion pattern of seismic data as a function of
frequency and uses this information to discrimtnate against all motton
except surface waves arriving from some pre-assigned direction,
Application of the process to long-period data shows that tt can sub-
stantially tmprove the signal-to-nolse ratios of Love and Rayletgh
waves from earthquakes and underground detonattons. The PHILTRE
program includes a subroutine which provides a usable estimate of
the peak amplitude of any surface wave propagating in the aimed dtrec-
tton,

SIMONS, R. S., and T. T. GOFORTH, Percentages Assoctated with the
Detection of 1 ong-Pertod Surface Waves from Low-Magnitude
Events, Rept. No. 7885-1-X, Contracts: VT/4051, AF -
12145 - DA 49-083 OSA-3137, and VT/1124, AF 33(657)-12373 -
SD 78, Teledyne indust., Inc., Geotech Dtv., Garland Texas, 1967.

VESIAC 15,915-R VU A staltsttcai survey of LRSM Buliettn data was made to geter-
mtine the percentage of earthquakes from whtch long-pertod surface
waves are recorded, as a function of event magnttude. A survey of
the seismologicai buiietin based on data from the ftve VELA
UNTFORM observatortes determtned detectton percentage for
itayieigh waves as a functton of epicentrai dtstance, magnitude, and
magntficatton of the recordtng tnstrument. From these combined
LRSM and observatory data, it is conciuded that the detectibiiity of
iong-pertod surface waves decreased continuously and aimost iinearly
wtth decreastng magnitude, with no apparent magnttude threshold
beiow which earthquakes do aot generate such waves. Aiso, the detect-
ibility of surface waves ts not highly sensitive to changes in epicentrai
distance. The greatest percentage increase in surface waves detected
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resulting from increased magnification is obtained in the lower mag-
nitude ranges.

SIMONS, R. S., D. C. RASMUSSEN, and O. H. LINDQUIST, Comparison of
the LRSM Noise Survey Method with an Integrated Power Spectrum
Technique for Defining Seismic Noise Level, Technical Report No.
67-34, Contract VT/6703, F 33657-67-C-1457, Teledyne Indust ., Inc.,
Geotech Div,, Garland, Texas, 1967.

Measurements were made of seismic nnise recorded by short-
period vertical seismographs at ten LRSM sites, This was done by
the standard LRSM survey method and an integrated power density
spectrum procedure. Thig report describes these two approaches and
discusses the results.

SIMONS, R. 8., and W. R, WEBER, Preliminary Report on a Single-Channel
Statistical Technique for Suppressing Long-Period Microseisniic Noise,
Tech, Rept., Rept, No, TR 63- , Contract VT, , F -68C- ,
Teledyne Indust., Inc., Geotech Div,, Garland, Texas, 1968

The probability distribution of the sample power of long-period
microseismic noise at any frequency can be represented as that of
a scaled chi-square variable, A computer program has been written
which estimates the upper 90 percent probability limit on this dig-
tribution for a series of discrete frequencies representing the long-
period spectrum, from a set of sequential samples of the noise. Sub-
traction of these upper 90 percent limits from the spectra of subse-
quent data samples results in a substantial improvement in the time-
domain signal-to-noise ratios of any transient Rayleigh wave signals
in the subsequent samples. Examples demonstrating the effectiveness
of the technique are presented,

SIMPSON, 8. M., Magnetic Tape Copies of MIT Geophysics Program Set 11
Time Series Programs for the 1BM 709, 7090, 7094, Rept. No. AFCRL.-
65-306, Contract AF 19(604)-7378, Mass. Inst. of Tech., Cambridge,

Mass., 1965,

MIT Geophysics Program Set 1l consists of 267 subroutines,
written in Fortran, or in FAP compatible with FORTRAN-II, for the
new IBM 709, 7090, 7094, They form an interlocking system of indi-
vidually accessible routines for single and multiple time series analy-
sis (correlation, spectral analysis, prediction, filtering, spectral and
correlation factorization, polynomial operations, probability operations)
but also include many yeneral utility and administration routines. Com-
ment cards in each symbolic deck give full documentation, Complete
copies of the symbolic system are available and require two 800 B3P]
tapes.

SIMPSON, 8. M., Studies in Optimum Filtering of Single and Multiple Sto-
chastic Processes, Sci, Rept. No. 7, Contract No, AF 19(604)-7378,
Mass., Inst, of Tect., Cambridge, Mass,, 1963,

This report treats the design of discrete filters for the detection
of signals caused by nuclear explosions on the digitized seismic re-
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cordings. The theoreticai aspects of the fiiter are treated, together
with the setting up of the necessary formuias for reaiizing the filters
on digitai computers. Listed are the specific discrete fiilers so
treated. Recursive computational schemes are presented for normal
equations of Toeplitz form. For singie processes the Levinson re-
cursion for the extension of the prediction error operator and the
extension of the general fiiter is developed, as weil as the recursion
to move the output origin. The prediction probiem for singie sta-
tionary time series is reviewed; the least square and Koimogoroff
solutions given.

SIMPSON, S. M., R. A. WIGGINS, and C. LAN, Sampiing Events from U. 5.
C. & G. S. Earthquake Cards, Sci. Rept. No. if, Contract AF 19(604)
7378, Mass. Inst, Tech,, Cambridge, Mass., 1965.

VESIAC 11,990 VU Two computer programs are presented and iilustrated for statis-

AD 618 209 tical selection of events from magnetic tapes containing images of
U. S. C. & G. S. Earthquake Cards. The first program produces an
output tape containing cards for aii events within a given time range,
depth range, and geographicai area. The area is specified by arbi-
trary sets of trapezoids whose parailei sides are iatitude iines. The
second program seiects, from the output tape of the first program,
ail events in given magnitude ranges. It then shuffles the events using
the Rand random digits 2nd deals out a selected number of them.

SiSKIND, D. E.., Special Technicai Report on a Seismic Scaie-Modei Study
of Refraction Arrivals in a Three-Layer Structure, Tech. Interim
Rept., AFCRL-60-571, Contract AF '1'%76237-233_, Penn. State Univ.,
Univ, Park, Pa., 1966.
VESIAC 15,029 VU A crustal mode! having a narrow intermediate-veiocity iayer
AD 640 841 has been postuiated for zomparison with another modei, previousiy
studied, having a narrow region of constant veiocity gradient. Both

modeis have their narrow regions bounded above by a low-veiocity
region and below by a region of higher veiocity.

It was shov;n experimentaliy that the same reiationshlp between
the veiocity pradient and cutoff frequency was found for botn studies,
with the rutoff frequency being 1.7 times the veiocity gradient. The
cutoff fri:quency is that at which the spectrum of the refracted arrivai
begins tu faii off rapidly from the spectrum of the direct wave. A
part of the effect is accounted for,

SKORPEN, A. J., J. N. GALLAGEER, and P. DEHLINGER, Oregon State
University Seismoiogicai Bulietin No. 7 - 1 January to 37 March 1965,
Data Rept. No. 22, Contract AF 19{628)-2778, Oregon State Unlv.,
Corvallis, Oregon, 1966.

VESIAC 18,335 VU Oregon State University operates a Worid-Wide Standard Selsmo-

AD 634 349 graph Station at Corvailis (COR) and a seismic station at Kiamath
Falis (KFO), Oregon. Data recorded at he Portiand (PTD). Oregon,
seismic station, operated by the Oregon Museum of Science and indus-
try, are inciuded in this Seismologicai Bulletin.
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SLEMMONS, D, B., A, E, JONES, and J, 1. GIMLETT, Catalog of Nevada
Earthquakes, 1852-1960, Contract AF-AFOSR-62-285, Unlv, of Nevada,

Reno, hevﬁa, 1964,

This catalog of Nevada ¢arthquakes from 1852-1960 is part of a
long-range sels, research program by the Univ. of Nevada. The cat-
alog contains all events with felt reports and those instrumentally
determined that have magnitudes of 4.0 or greater. Data for each
earthquake include date and time of origin, latltude and longitude, mag-
nltude, intensity, and an estimate of reliability.

Epicentral distribution is discussed,and three seismic zones of
concentrated activity are defined,

SLEMMONS, D. B., A. RYALL, and J. I. GIMLETT, Study of Seismicity,

Mechanics of Faulting and Crustal Structure Within the Basin and
Range and Adjoining Provinces, with Emphasis on Seismic Tnforma-
tion Provided by Nuclear Explosions, Final Report, Contr. No. AF-
AFOSR 285-62, Univ, of Nevada, Reno, Nevada, 1964.

During the report period, a long-range program was introduced
at the University of Nevada, Two new seismographic installations
near Tonopah and Golconda, a:d additional instruments at the Reno
selsmographic station, have greatly improved the University's capa-
bility to investlgate seismic activity of the Basin and Range Province.
A full search of newspapers, earthquake lists, bulletins and catalogs
has produced an earthquake catalog for Nevada which is complete
for the period 1852-1961. A fault map has been prepared for the
Basin and Range Province from photogrammetric studies, Described
is extensive use of 1BM punchcards for recording of data on all
phases of the seismological program. A focal depth determination
method is described,

SLUTSKOVSKII, A. 1., '"'Some Problems Related to the Efficiency of Fre-

quency Selection and Resolving Power of Seismic Amplifiers,’" Akad.
Nauk., Priladnaya Sbornik Statsi, Vol, 24, pp. 3-25, 1960, (Translated
from Russian), Contract SD-T8,

In an entlre serles of amplifiers of domestic and foreign seismic
stations, the frequency filters are placed in front of the loop of the
automatic amplification control {(AAC), while stations exist where the
frequency filters in the amplifiers are included tn the AAC loop. The
problem regarding the advantages or disadvantages resulting from
either connection method of the frequency filters has not as yet been
studied anywhere tn the literature. This paper reviews the problem
from the theoretical point of view, and also presents the results of
experimental studies. Also included is a description of the method
developed by the author for calculating the optimum frequency charac-
teristics of frequency amplifiers based on given frequency spectra
of useful waves and background.

SMETANIN, D. A., ""The livdrochemistry of the Region of the Kurile-

Kamchatka Trench Il. The livdrology and Chemistry of the Upper
Subarctic Water in the Region of the Kurile-Kamchatka Trench,"’
Akademia Nauk SSSR Trudy Instituta Okeanologii, Vol. 33, pp. 43-86,
1959, {Translated from Russian), Contract SD-78.
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VESIAC 10,455 VU Regarding the hydrology and chemistry of the upper subarctic
water in the region of the Kurile-Kamchatka Trench, the author draws
these conclusions as a result of investigations of the early and middle
1920's: (1) the upper subarctic water eaters the region of the Kurile-
Kamchatka Trench mainly from the Bering Sea with the Kamchatka
current; (2) temperature conditions of the upper 150-200 m layer
(the upper subarctic water), given in the report, are determined
mainly by local climactic conditions, and by previous cooling of the
Bering Sea: (3) given is the content of oxygen in the upper 150-200 m
layer; (4) the distribution of biogenic elements in the upper subarctic
water is determined; (5) conclusions concerning the productivity of
the waters and other matters are given,

SMIRNOW, L., An Introduction to the Geological Structure of Europe and
Asia, Contr. No. AF 19(628)-222, Univ. of Toronto, Toronto, Canada,
1964.

VESIAC 7607 VU This report is the first in a series by Dr, L. Smirnow on the
general subject of the geology of Europe and Asia, with particular
reference to structure,

SMITH, M. L., and J. N. FRANKLIN, A Geophysical Application of General-
ized Inverse Theory, Sci. Rept., Contract AF 49(638)-1337, Calif. Inst.
of Tech., Pasadena, Calif., 1969

VESIAC 19,272 VU The generalized inverse thecry and its application to a special
case of geophysical inverse problems is discussed. It is pointed out
that the theory provides results of computational utility,

SMITH, R., Design, Fabrication and Testing of an FM Seismic System,

Final Report, Contract VT,'070, AF 33(657)-7747, United Electro-
Dynamics, Inc,, Pasadena, Calif,, 1964,

VESIAC 7547 VU This final report indicates contract objectives, additional features,
and then goes on to design considerations (with special attention to
modulator design evaluation, power regulator design and discriminator
evaluation), cable investigations, final system configuration, a lab test
program, and a field test program.

SMITH, S. W., Broadband Digital Recording, VESIAC Rept. No. 4410-77-
X, Contr, No. SD-78, Univ. of Michigan. Inst. of Sci. & Tech., Ann
Arbor, Mich., 1964,

VESIAC 8865F VU A direct digital recording seismograph system has been in con-

AD 452 161 tinuous operation at Caltech for 2 years. The frequeney band covered
is 0.03 to 3.0 cps, and the dynamic range is 86 db. In principle, this
single instrument could replace all of the existing seismograph sys-
tems recording at Pasadena. In practice, since the data retrieval
and handling systems are geared for experimental work only, the
digital seismograph does not replace any of the existing instruments,
but it serves as a valuable addition for studies requiring digital
analysis. The present system has been successfully used for a num-
ber of studies, and is being used in a number of projects now under-
way but not yet completed.
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SMITH, S. W., An Investigation of the Earth’s Free Osciilations (THESIS),
Contract AF 19!3355-%16. Calll. Tnst, of Tech., Pasadena, Caiif,, 1961,

The free osclllations of the earth excited by the Chiiean earth-
quake of 1960 have been measured bv power spectrai analysts of
straln and pendulum seismographs. A revised and more preclse
table of free osclilation periods is presented. Fine structure analysis
has shown that for the first three spheroidal modes there 1s good
agreement between the observed splitting and that caiculated for a
rotating earth. Resuits for the toroidal modes are uncertain, A
theory is presented that allows recovery of some of the source proper-
tles from observations of phase differences for spheroldai modes.
The resuits of a compartison of the theory with observation are gtven,
Preiiminary data "n the effects of geomagnetic storms on the oscitia-
tions of the earth are given.

SOLOVEYV, S. L., ""On the Ciassification of Earthquakes According to

Thelr Energy,"" Trudy Geoflz. Inst,, A. N. SSSR, No. 30, pp. 3-21,
Undated, (Translated from Russian), Contract DA-49-083 OSA-3137.

The present paper describes stmplifted methods for evaiuating
the energy of earthqi.kes which are presentiy being utilized: the
approximate energy characterlstics of Turkmenta earthquakes are
given from 1912-{95i and the question is raised concerning the devei-
opment of an energy scate for the classification of earthquakes.

SOLOVYEV, V. N., ""Photoelectric Aiarm for Strong Earthquakes," Trudy

Geoflz. Inst., A. N, SSSR, No. 30, pp. 193-194, Undated, (Transiafed
from Russian), Contract DA-49-083 OSA-3137.

This paper describes instruments which are Instailed at seismic
stations and intended to aiert the station personnel of an approaching
carthquake, and also for turning on the additionai filament of the
tHuminating iamp and the lowering of the selsmograph sensitlvity
when sufficiently targe amplttudes are incltdent.

SONNEMANN, H., LASA - Smaii Array Cor_llpatiblill):, Tecli, Note, Contract:

Agency Document, Advanced Research Proj. Ageney, Wash,, D, C.,
1966,

Durlng the last few months the question of compatlibliity of other
array configurations with the Montana LASA lias been ratsed by varlous
groups. This Technlcai Note will attempt to delineate compati’ oty
of other arrays with LASA,

SONNEMAN, {i., The Prototype Station, Contrict Agency Document,

Advanced Research rojects Agency, Washlington, D, C., 1965,

The purpose of this paper was 1o estabiish the basic require-
ments of a prototype seismoiogicat statton. Continuing pressures on
ARPA to be ready 1o bulid addittonal LASA stations has mude 1t
necessary to establish a basis for generating station specifications
at an carly date. The author poes through the vartous eiements of
the system and sets forth his interpretation of the requirements.
Sixteen elements are considered,
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SORNES, A., Seismology of Fennoscandla, Quarterly Progress Report No,
5, 1 April'to 30 June 1906, Contract AF 61(052)-859, Unlv. of Bergen,

Bergen, Norway, 1966,

This report covers four areas: (1) The Lillehammer Array
Statton. During the period covered by thls report, the statlon has
been recording continuously on all recorders Installed except for
short breaks due to maintenance work. The Installation, use, dand
malntenance of equipment are described; (2) Playhack Equipment,
The arrlval and the postponing of the arrlval of varlaus unlits are
dlscussed; (3) Selsmlc Refractlon Studies. The study of the duta
from the Amerlican refraction measurements In Norway In the sum-
mer of 1965 has been continued. A preliminary manuscript about the
Lofoten - Vesteralen measurements has been prepared; and (4) Mi-
crosetsmic Nolse Study.

SORNES, A., Selsmology of Fennoscandla, Quarterly Progress Rept. No.

6, 1.July-30 September 1966, Contract AF 61(052)-859, Univ. of
Bergen, Bergen, Norway, 1966,

The Lillehammer Array Statlon s discussed. During the period
covered by this report, the statton has heen recording contlnuously
on 35 mm ftim with the Bentoff recorders, on 16 mm film with the
Develocorder, on heat-sensltive paper with the "oiincorder, and on
inch-wlde magnetic tape except for hreaks due to maintenance work.
The SP system magnification on the 16 mm film, inspeetion of viults,
lispection of the cables to the selsmometers, instatlation of a Geo-
tech Time Encoder MOD 15925A, and visitors to the station are men-
tloned. Playhack equipment is discussed, and especially the arrival
and operatlon of the two tape decks from Consolidited Eleet rodyvnamic
Corporation, Seismic refraction studies are discussed. A micro-
seismlce noise study s mentioned,

SORNES, A., M. A, SELLEVOLL, Site Selection for a Seismic Arrav

Station and Crustal Studies in Norway 1965, Final Sel. Rept.. Contract

AF 6i{0527-859, Univ. of Bergen, Bergen, Norway, 1967.

A study of a possible relocitlon of the seismic array station LHN
(Lillehammer) in south-central Norwav is reported in Part 1. One new
site is recommended. Part I reports results obtatned from thr ¢
widely separated seismic refraction profiles in Norway and a triavel-
time study for seismic waves in Femmoscandia, ‘The i'n velocities
found are very close to 8.20 km sec. Indications of a phase with
veloelty of 7.50 km sec are observed. A phase with a velocity of about
6.60 km sec is well defined in the selsnrograms, The amplitude for
this phase viries strongly, The veloclty for the first direct tongitud-
inal wave varies mostly from 6.00 km sec to 6.15 km sec. A crustal
thickness from 31 km to 38 km has been determined.

SOROKIITIN, O. G.. ""A Multichannel Pulse Type Ultrasonie Seismoscope,”

Trudy Inst, Fizikl Zemli, Akad. Nauk, SSSit, No, 6. pp. 355-373, 1050,
{Translated from Russian), Contract DA J9-083 OSA-3137.

This report describes the construction and principles of operation
of an 8 channel putse tvpe ultrasonic seismoscope, which allows seismo-
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acoustic observations to be made simultaneously at 8 points in an in-
vestigated media. This method can be used for studying models of
seismic processes, ultrasonic seismic soundings and also in otier
areas of ultrasonic seismoscopy. A few osclilograms are presented
which characterize the results of this method,

SORRELLS, G. G,, W. C. CLACK and P, KOVACS, Observations on tie

Effects of Variation in Local Geology on the Si rnal-to-Nolsc Ratio of
Teleseismic P Waves, Contract No, VT , AF -43386, Geo-
technical Corp., Garland, Texas, 1963,

Two instrument stations, with matched seismograph systems,
operated for two months on rock types of variable lithology near
Sparta, Oregon, tie object being to determine whether this factor had
a significant effect on the signal-to-noise ratio of teleseismic P waves,
One station remained fixed on granite: the other was located first on
basalt, and then on greenstone. The distance between stations never
exceeded 1.5 km, Results show that, while tiere may he much dif-
ference in the noise spectra at two sites as shown by tive granite-ba-
salt station pair, there ic also a corresponding difference in signal
spectra, Therefore, little significant difference is noted in the rel-
ative signal-to-noise ratio spectra.

SORRELS, . G., and 7. DER, Long-Pert d Seismic Notse and Almy

apawric
Pressure Variations, Tech. Rept., Rcpl. No. TR 70-12, Contract VI~
703, F -69C-0757, Teledyne-Geotech, Garland, Texas, 1970

Preliminary studies of the long-period seismic noise and the
atmospheric pressure ficlds were made at the Kleer mine near Grand
Saline, Texas, during the winter of 1968. The results of the studies
indicate that during periods of atmospieric turbulence tie verticail
and horizontal components of the seismic noise field observed at
the surface may increase in totai power by as much as 16 and 34 di3
within the period range from 20 to 60 seconds. In cont rast, long-
period systems operated in the mine show fittie change in power fevels
regardless of the atmospheric conditions at the surface, The obser-
vations are consistent with the hypothesis that the increase observed
at the surface is caused by atmospherically -gencrated deformations
of the earth. llowever, because of questions regarding the surface
vaults capability to attenuate pressure changes, the possibility that
the noise was caused by vault leakage must be considered an equaliy
likely explanation at the present time. The resuits indicate that
atmosphericaily-generated selsmic nolse can seriously degrade the
capability of a long-period surface installation to detect surface waves,
Because of this finding, further ntore definitive studies :ure recommended.

SOVIET GEOPHYSICAL COMMITTEE (STAFF). Repor on Scientific Ac-

tivity in Seismology and Physics of the Earth's interior in 1960-1962,
Soviet Geopiwwsical Committee, Academy of Sciences of the USSR,
Moscow, Russiz, 1963, {Translated from "Russian), Contract DA-49-
083 OSA-3137,

This report is in four main sections: (1) Seismology. in this
section are inciuded information about seismological institutions of
the USSR (including sections on scientific research institutions and
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seismic stations), and general information on activities in seismoiogy.
Section 1 has an Appendix, which is a list of seismic stations of the
USSR; (2) Seismogeology; (3) Physics of the Interior of the Earth: aud
(4) Tectonophysics.

SPENCER, T. W., Application of Exact Ray Theory to Layered Elastic
Systems, &)ecin; |7Ept. No. 2, Contract No. K!F i§l§6§5-8333, Calif.
Re

s. Corp., La Habra, Calif., 1963,

The response function and spectra associated with a reneralized
transmission path in a multi-interface system are examined in detail.
Second, Cagniard’s theory is used to investigate the long time response
to a step function point, The high frequency spectrum is compieteiy
determined by the behavior of the response function in the vicinity
of the non-analytic points. By enclosing each non-analytic point
within a short-time intervai and properlv truncating such time inter-
vals, a new time function is obtained whose spectrum is in good agree-
ment with the exact spectrum above a certain frequency. Other deter-
minations and computations are made.

SPENCER, T. W., The Refracted Arrivai from a Layer, Contract No,

AF 19(604-8349,"Calil. Res. Corp., Ta liabra, Ca'tf., 1964,

thgh-frequency geometiic ray theory is used (o investigate the
refracted arrival from a high-speed iayer embedded in an infinite
mediuni. The theory predicts shingiing and shows that it is distance
iimited. Next, a formuia is derived which expresses the composite
ampiitude of these rays in the form of a series which contains either
Mor N + 1 terms (whichever is smalier).

SPENCER, T. W., 1j]gnrc(icnl Studies Reiated to tive Determination of

Seismic Energy Source Depth, Finai Rept., Contract AF 19(604) 8344,
California Research Corp., La Habra, Calif.. 1964,

This report summarizes work on a number of different ut re-
iated topics, as foliows: The effect of seismic source deptih on Ray-
feigh wave spectra is examined for a dissipative haif space and for an
eiastic iayer overiying an eiastic haif space.

Geometric ray theory is used to study the effects of fayer thick-
ness and range onthe refracted arrivai ajong a high-speed iayer em-
bedded in an infinite medium. The refiection of a plane compressionai
wave at a plane tnterface is anaiyzed with particular cmphasis on the
equation for continuity of the instantancous energy fiux.

SPIEKER, L. J., Seismometer Array and Data Processing System - Finai

Phase I, Rept. No. ARPA Order No, 104-60, Contract VT, 077, AF
33(6007-41840, Texas Inst., inc., Dalias, Texas, 1960

This report describes the entire study in detaii for other inves-
tigators but certain facts and conciusions of immediate importance
to tie aims of VELA UNIFORM are pointed out here. Under this proj-
ect, Texas Instruments has investigated the optimum signai pro-
cessing and data dispiay system for this case. Foiiowing the sep-
arate anaiysis of each segment of this probiem, a program for com-
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puter simulation of the entire theory was established. This simulation
included seismomaoter outputs containing both signal and noise from
a large array feeding Into signal processing programs.

SQUIER, D. P., Analysis of a Program for Computing Thcoretical Seis-
mograms for Mullilayered M&la, Contr. No. AF 19{604)-8344,
Calif. Res. Corp., La Mabra, Calif,, 1964,

VES1AC 8294 v The numerical computation of the response to a compressional

AD 443 717 point-source in a iuyered elastic medium urderlying a vacuum is
considered. It is then concluded that this niethod is nol very satis-
factory, for the enormous jumps in the traasforms require that they
be computed at about one miliion points in the plane of integration.
The seismogram also suffers -ertain distortions due to the pihase
velocity truncation, particularly when the receiver is located on the
same vertical as the source. Some resuits of a theoretical nature
are deduced from the formulas.

STARODUBROVSKAYA. S. P.. and G. N. PARISKAYA, "'The Use of Dy-
namic Charaeteristics of Refiected Waves for the Location and Tracing
of Layers with Variable Thicknesses." Razvec, Geofiz., No. 2, pp, 3-
12, 1964, (Translited from Russian). Contract 8D-78,

VESIAC 13,322 yur The use of dynainic characteristies {principally the spectral
featvyes) of waves reflected fram layers with smali thicknesses has
been studied in a number of works. In the present study, the case of
reflection of a longitudinal wave from a homogeneous kiver has been
studied In greater detail, A brief account is given of the results of
the theoretical and experimental investigations conducted at the Inst,
of Geophys, of the USSR Academy of Sclences in recent cars on the
dynamic features of waves reficeted from thin layers. The authors
iilustrate the practical possibiilties of *he use of the speetral charac-
teristies of reflected waves for the tra ing of layers with variabie
thicknesses,

STARKLY, O, ., Ch:lr;lcter_istic_.-iof Spiral-Four Cable Transmission,
Rept. No. TR 65-63, Contract: Agency Document, Geotechnical Corp..
Garland, Texas, 1965

VESIAC 19,458 vU The transmission properties of spiral-four cable were studied
to provide empiricai data which wiii aid in designing future trans-
mission links for various telemetry systems. Two generai experi-
ments were conducted., The first dealt with meusuring voltage am-
plitudes as a function of cable length, conduetor arrangement, and
signal frequency. This study demonstrated that within the sigmai
frequeney range of 500 1tz to 5000 1tz, the response of the spiral-
four catle is a significant function of signal frequency and may weli
be the limiting factor in the quaiity of a transmission link,

The second serles of experiments examined methods of compen-
sating for and improving cable respanse, as well as studying cable
properties, This study demonstrated that cable respanse may he
improved to such a degree that for signals whose frequency components
are heiow 10,000 112 the response of the spiral-four cabie can te
made essentiaily independent of signal frequency,
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STARKEY, O. D., Laboratory Evaluation - ‘sl Teeh SPA-10-1,
Mandrel, Indusiries, Tech. Rept. No. 66-41, Contract VT/4051, AF

33(657)-12145, Teledyne Indust., Inc., Geotech. Div., Garland, Texas,
1966.

Mandrel Industries Amplifier, Model SPA-10-1, has been evalu-
ated for use in the Portable Seismograph System, Model 19282. Be-
cause of poor temperature characteristics and relatively high noise
level of this amplifier, and the required operating specifications of
the portable seismograph system, the amplifier is not recommended
for use,

STARKEY, O. D., and R. D, WOLFE, Evaluation of Low-Noise, Low-Fre-

quency Amplifiers and Short-Per'i‘dZi_S(ﬁx~;momctcrsr Tech. Rept. No,
<69, Contract , AF a27)- » Geolechnical Corp.,
Garland, Texas, 1965

This report presents laboratory and ficld test data on a number
of amplifiers and seismometers which may be suitable for use in
short-period seismographs. Data are given for noise levels, dynamic
range, and other important psrameters for each amplifier included
in the study. The galvanometer-input type of amplifier and the RA-3
solid-state amplifier were found to be superior to all other amplifiers
tested. The basic paranieters and environmental characteristics of
each seismometer tested are also giver, A table is included which
lists the threshold characteristics of 411 comhinations of the seismoni-
eters and amplifiers tested.

STATON, R. R.. Variable Filter, Model 16307, Contr. No. VT 072, AF

33(657)-99617, Geotechnical Corp., Garland, Texas, 1964,

A solid-state bandpass filter suitable for use in seismic obser-
vatories or seismic data-processing facilities has been designed,
The instrumeni has adjusiable cutoff frequencies and emtoff ratios,
and it can be used for filtering data in real time or compressed
time. Circuitry consists of cascaded RC low- and high-pass filters
with selectable frequency determining components and damping.
Variable gain is provided. A number of desirable features not found
in commercial, laboratory-type frequency filters are found in the
filter.

STAUDER, W,, (S.1.), A Comparison of Multiple Solutions of Focal

Mechanism Dete rminat ons, Semiannual Tech. Rept, No., 6, Con-
ract No. AF T9{604)-7399, St. Louis Univ., St, Louis, Mo., 1963,

The substance of this report is a comparison of multiple solutions
for the focal mechanism of the same carthquake, The agreement found
suggests the scatter to e expected when many fault plane solutions
for a given region are compared. The disagreement found likely re-
flects both differences in the data available to the investigators in
drawing nodal lines and varying interpretations,

STAUDER, W., (S. J.). The Direction of Motion at an Earthquake

Focus, Semiannual Rept, No. T, Contract No, A¥ 19(604)-80%4,
St. Touis Univ., St. Louis, Mo., 1961,
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STAUDER, W, (8. 1.), The Investlgation of Phase Velocity Versus Frequency

The use of the 5 wave of earthquakes In studylng the nature of
the energy releas: at the source of an earthquake was Investigated.
Selsmograms for earthquakes (magnitude 6 3/4 or greater) In Kam-
chatka and the Aleutian Islands during the years 1950-1960 were
analyzed. Preliminary results are inconcluslve but do show that §
waves contaln important data about the source mechanism,

STAUDER, W, (S. J.), The Di rection of Motlon at an Earthquake

Focus, Semlannual Tech. Rept. No. 5, Contract No. AF 19(604)-
8057, St. Louis Unlv., St. Louls, Mo., 1963,

Thls paper presents an analytical method to fInd the orientation
of a single or double-couple focal mechanlsm mc "1 glven the S wave
polarlzation data, This analytical method has be anpplied to the
solutlon of the focal mechanlsm of 62 earthquakes of the North Pacific
area.

STAUDER, W., (S. J.), The Direction of Motion at Earthquake Foci -

Flnal Rept., Contract No, AF 19(604)-8054, 81, Touis Univ., Si.
Louls, Mo., 1963,

The use of § wave data is shown to provide Important information
on the mechanlsm of carthquake foci and to permit a determinatlon of
the focal mechanlsm In cases where P wave data alone do not suffice,
Regional compressive stresses are examlned and the occurrence of
earthquakes reglstering compresslons at all azimuths Is studied. The
S wave techniques have been adapted to a least squares procedure for
computer analysls of the data,

Relationship for Long-Period Seismic Surface Waves, Semiannual Tech.
Rept. No. 2, Contract AF 19(604)-7399, 8T, Louis Univ., St. Louis, Mo.,
1961,

This report is concerned with two phases of research: 1) the
installation and operatlon of a quadrilateral network of matched long-
perlod seismographs in mid-contlnent Unlted States, 2) the use of data
from this network for crust and upper mantle studies and for focal
mechanism studies. The first nhase his been virtually completed.
Work on the second phase, which has heen awalting the accumulation
of data from the network, is getting weil underway, A technical re-
port has been prepared, submitted separately, which describes the
performance characteristics of the network. One other technical re-
port on angle of Incldence of the S wave at the free surface has been
suhmitted to the contract agenc'’,

STAUDER, W., (8. J.), The Investigation of Phase Velocity Versus Fre-

quency Relationship for Long-DPerlod Seismic Surface Waves, Semi-
annual Tech. Repf, No, 3, Contract No, AF 19{6047-7399, 31, Louis
Univ., St. Louis, Mo., 1962,

This report concerns four areas: 1! Reliable Rayleigh wave phase
veloclties in the period range of 17-60 seconds have heen determined
through tripartite observations in the area of the quadrllateral net-
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work —the central United States; 2) Studies of crustal and upper mantle
wave velocities have been made for the GNOME blast on December

10, 1961, and a regional earthquake on February 2, 1962; 3) Investi-
gations of P and S wave parameters will involve comparisons of the
polarization, angle of incidence, and spectrum of the waves recorded

at each station; and 4) Computer programs have been developed.

STAUDER, W., (S. J.), The Investigation of Phase Velocity Versus Fre-

quéncy Relationship for Long-Period Seismic Surface Waves, Semi-
annual Tech. Rept. No. 8, Contract No. AF 19(604 )-7399, St. Louis
Univ., St. Louis, Mo., 1963.

This report consists of five parts, Each part reports on a partic-
ular area of research: 1) the determination of S wave polarization
angles for an earth model including crystal L yering, 2) the effect of
the crust on body waves, 3) a study of the crustal structure in Missouri
by explosion seismology techniques, 4) phase velocity determinations
in the centrai United States, and 5) a comparison of muitiple solutions
of focal mechanism determinations,

STAUDER, W., S.1., The Investigation of Phase Veiocity Versus Frequency

Relationship for Long-Period Selsmic Surface Waves, ARPA Order
No. 180-G1, Semiannuai Tech. Rept. No. 8, Contract No, AF 19(604)-
7399, St. Logls Univ., St. Louis, Mo., 1964.

This report ahstracts 7 articles, 2 technical reports, and 2
papers. The two papers, read at the meeting of the Eastern Section
of the Seismological Society, Ann Arbor, October 8-10, 1964, were:
(1) "A Comparison of Nuwerical and Graphicai S Wave Focal Mecha-
nism Determinations for Kamchatka-Kurile 1slands Earthquakes'':
and (2) "Infiuence of the Changes in the Eiastic Parameters of the
Crustal Layers on the Spectrum of Longitudinal Seismic Waves.”
The articles and reports are obstracted elsewhere.

STAUDER, W., (S. 1.), The Investigation of Phase Veiocity Versus Frequency

Refationship for Long-Deriod Seismic Surface Waves, Cantract AF
19(604)-7339, Si. Louis Univ., St Louis, Mo., 1965,

The recently submitted Quarteriy Report Number 19 outlined the
areas of inquiry in which the members of the project have heen en-
gaged during the months preceding May 1965. Two of these areas
are nearing compietion and are selected for technical summary in
this report. They are: (1) the determination of crustai thickness
from the spectrum of P wave. ; and (2) the spectrum of I’ waves ra-
diating from point sources in a layered medium.

STAUDER, W., S.J., The Present Status of Fault-Piane Soiutions from D

and S Waves and the Relation of These Solutions to Teclonic Stress
TFields, Itept. No. 7885-1-X, Contract DA 49-083 OSA-3137, SD-178,
Univ, of Mich., Inst. of Sci. & Tech., Ann Arbor, Mich., 1967.

Three questions concerning the potentiai of the first-motion
methods of studying earthquake mechanisms are answered. The
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first-motion methods are described and their limitations and capa-
bilities are analyzed,

STAUDER, W.,, (S. J.), A Review of Russian Work 1n Magnltude Deter-

mlnation, VESIAC Rept. No, -71-X, Contr. No, SD-78, Unlv,

of Micmgan, Inst. of Scl. & Tech., Ann Arbor, Mich., 1964,
VESIAC 8128 B vU The author discusses the evolution of the magnitude scale in
AD 441 592 the USSR. This scale was developed more tardily in the USSR than

In other countrles. The author also Indicates some of its areas of
applicatlon in the USSR. He then outllnes the development of an
energy scale which has been an outgrowth of the magnitude scale

in the USSR. In his opinion, the Russians have gone somewhat ahead
of the seismologists from other countrles, In developing an cnergy
scale applicable to the routine determlnatlon of earthquake energies
within limited epicentral distances.

STAUDER, W., (S. J.), The S Wave Project for Focal Mechanism Studies,
Final Report, Contract KF-AF%R-%B-GZ, St. Louis Univ., St. Louis,

Mo., 1966.
VESIAC 14,236 VU This report covers the routine investigation of the focal mechanisrs
AD 646 516 of the larger earthquakes from 1962-1965. Mechanisms of thirty -six

eartiiquakes of 1962, of thirty five eartiquakes of 1963, and of forty-
five earthquakes of 1564 have been determined. The Alaska carthquake
sequence is discnssed. Conclusions reported here include the estab-
lishment of S wiaves as an independent means of source mechanism
investigation or as an adjunct to P-wave first motion, resoiution of
P-wave data in certain types of radiation patterns, and abifity to ex-
clude centers of compression in sume cases as the sources of seismic
waves,

STAUDER, W., S.J., Support of Visiting Seismoliogists, Final Scientific
Rept., 1 Septemiver 9533 to 31 August 1966, AFOSR-66-2388, Contract
AF-AFOSR-386-63, St. Louis Univ,, St. Louis, Mo., 1966,

VESIAC 15,187 vu As a result of research, progress has been made in the under-
AD 804 008L standing of the focal mechanism of earthquakes whether considered
as a point source, a volume source, or as a finite moving source, of
the excitation and propagation of sea-wave generated microseisms,
of the effect of focal depth on the transfer function of a point source
in a layered medium, of P waves propagating in wedges, of the gener-
ation of seismic body waves by a buried expiosive source, and of the
amplitude-energy reiation of seismic sources. Their findings are
closely related to wave generatlon by earthquake vs explosive sources
and to probiems of wave propagatlon and microseismic noise,

STAUDER, w., (S. J.), and G. A. BOLLINGER, The S Wave Project
for Focal Mechanism Studies Earthquakes of 1962, Contract No.
AF-AFOSR 458-62, ST, Louis Univ., St. Louis, Mo., 1964,

VESIAC 8429 vy The Department of Geophysics of St. Louis University has
instituted a routine program for the determination of the focal
mechanism of the larger earthquakes of each year using methods
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developed for the use of S waves in focal mechanism studies. The
primary data source consists of the 70 mm microfilm file of seis-
mograms of the World Wide Standard Stations. Described are
assembling of suites of records, and how the polarization of the §
wave is determined. The results of applying the method to 36 of the
63 earthquakes of 1962 of magnitude greater than 6 1/4 are here
reported. The advantage of using a combination of P and § wave
data in focal mechanism determinations is shown. Regional patterns
for the earthquake mechanism are described.

STAUDER, W., (S. J.), and G. A. BOLLINGER, The § Wave Project
for Focal Mechanism Studies, Contract No. AF-AFOSR 458-62,
§t. Louls Univ., St. Louis, Mo., 1964,

VESIAC 8430 VU The Department of Geophysics of St, Louis University has
instituted a routine program for the determination of the focal
mechanism of the larger earthquakes of each year using methods
developed for the use of S waves in focal mechanism studies, Suites
of records from selected stations are assembled from the WWSS
microfilm file for each earthquake of interest. A combination of P
wave first motion and § wave polarization data is then used to deter-
mine graphically the mechanism of the quikes.

STAUDER, W., (5.J.), and G. A. BOLLINGER, The S Wave Project for
Focal Mechanism Studies - The Alaska Earthquake Sequence of 1964,
Scientific Interim Rept. No. 1, AFCRL-66-572, Contract AF 19{628)-
5100, St. Louis Univ., St. Louis, Mo., 1966,

VESIAC 14,990 VU Focal mechanisms have been determined for one pre-shock, for

AD 639 386 the main shock, and for more than 25 aftershocks of the Alaska
earthquake of 28 March 1964. The results are here presented to
infer in greater detail the character of the total fault motion and of
the motion in the main shock. The author reports the fotlowing:
(1) the polarity of the P-wave first motion in the main shock yields
a single well determined nodal plane with strike N66°E, dip 85° to
the southeast. The significance of this plane is discussed; (2) the
focal mechanism of the earthquakes related to the main shock bear a
remarkable similarity to one another and to the main shock. In all
but three cases there is a single steeply dipping nodal plane of P:
(3) the hypocenters of the three exceptions noted are discussed.

STAUDER, W., (S. J.), J. DOWLING, and W. H. JACKSON, The Billiken
Calibration Shot in Southeast Missouri, Sci. Rept. No. 4, AF 19(604)-
7399, St. Louis University, St. Louis, Mo., 1964,

VESIAC 8598 VU On June 28, 1963, a 20,000 Ib. high-explosive "calibration-shot”,

AD 606 573 BILLIKEN, was detonated near the epicenter of the magnitude 5 South-
east Missouri earthquake of March 3, 1963. Who suggested the ex-
periment and the sponsorship for the shot are given. Using arrival
times at stations comparable to those used in locating the March 3
earthquake, the instrumental epicenter of BILLIKEN was located within
2 to 4 kilometers of the shot point. The shot point has also permitted
the "calibration' of the area, making possible epicenter locations
using time differences of arrivals at pairs of stations. Agreements
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of travel times between BILLIKEN and previous earthquakes and of
a current refractions survey are discussed.

STAUDER, W., (S. J.), and O. NUTTLI, Investigation of Phase Velocities
of Long Period Surface Waves and Focal Mechanism Studies, Rept.”
No. AFCRL-65-727, Contract AF 19(604)-7399, St. Louis Univ.,, St,
Louis, Missouri, 1965,

VESIAC 13,038 VU The research conducted under this contract concerned eight gen-

AD 474 981 eral areas of investigation: (1) Establishment of a network of seismic
stations in the central U. S, suitable for the study of long period sur-
face waves and other specialized studies; (2) Phase and group velocity
studies for surface waves; (3) Reduction of ground motion to motion in
the incident wave; (4) Focal mechanism determinations; (5) Focal
depth; (6) Inversion of body wave data; (7) Effect of low velocity channels
on travel times; (8) Local crustal structure, seismicity, P velocity.

A brief discussion of work accomplished is given in the report,
followed by abstracts of papers published.

S'"EINBERG, B. D., Derivation of the Dimensions of the Teleseismic Beam
of a Large Aperture Array, Tech, Note, Contract AF 19(628)-5981,
General Atronics Corp., Philadelphia, Pa,, 1966.

VESIAC 17,629 VU In earlier reports a presentation of teleseismic beam theory was

AD 823 045 given. Among the subjects discussed were the cross-sectional proper-
ties of a teleseismic beam, the depth of field of the array and a com-
parison of array properties for several seismic phases. Given also
were a radial pattern showing side lobes from about 40° to 1009 and
the effects upon the sidelobe structure of a transient waveform.

Omitted at that time were the derivations of the three dimensions
of a teleseismic beam. These derivations are the subject of this note,

STEINBERG, B. D., Large Aperture Teleseismic Array Theory, Con-
tract; Agency Document, Advanced Research Projects Agency,

Washington, D. C. 1965.

°

VESIAC 13,858-L VU Three topics in the theory of seismic arrays are discussed.

AD 648 415 The first is the theory of the formations of beam patterns in an
idealized earth, and the derivations of parametric expressions re-
lating the more important properties of the beams with measurable
design parameters. The second deals with spatial coherence of seis-
mic signals and of noise across an aperture. It concludes the theo-
retical dependence of array performance upon signal and noise co-
herence and measurements of the pertinent quantities. The third
topic deals with the dependence of array performance upon travel-
time residuals.

STEINBERG, B, D., Spatial Correlations Observed Across LASA from
Longshot, Tech, Note, Contract AF 19(628)-5981, General Atronics
Corp., Philadelphia, Pa., 1966,

VESIAC 17,631 VU P-coda correlation measurements and spatial cross-correlation
AD 823 046 measurements of the main P wave and the noise preceeding the LONG-
SHOT event have been used in a study of the correlation between seis-
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mometers spaced 200 km apart (LASA spacing). The first numerical
results of this study are presented in this note,.

STEPP, J. C., W. A, RINEHART, and S, T. ALGERMISSEN, Earthquakes
in the United States 1963-1964 and an Evaluation of the Detection
Cagabilit% of the United States §eismogra2h Stations, Final Report,
Contract ARPA Order No. 62 , U. 8. Coast & Geodetic Survey, Wash-
ington, D. C., 1965,

VESIAC 14,459 VU For seismicity studies, it is desirable to know the approximate

AD 631 935 lower limit of magnitude for which it is expected all earthquakes will
be located. Accordingly, in this report, the geographic distribution
and operating characteristics of the U S. network of seismograph
stations are used to provide this knowledge. The statistical approach
of Booker (1964) with minor modifications is used. Results are given
in terms of the probability of detecting an event, with known hypo-
centers and magnitude, by at least five stations of the total network
of seismograph stations. Part [ of the report presents the seismicity
based on earthquakes located in the U. S. during 1963-64. Part II is
an evaluation of the capability of the existing network of stations,

STERLYAGOVA, G., ""The Tectonics of the Southeastern Part of the Caspian
Sea According to Marine-Seismic Data,'' Razved. I Promysl. Geofiz.,
No. 51, pp. 11-25, 1964, (Translated from Russian), Contract SD-78,

VESIAC 12,448 vy Regional seismic investigations have been conducted in the water
area of the southeastern part of the Caspian Sea by seismic parties
of the NIMGE by the reflected wave method for the purpose of studying
the geological structure of the inner, most submerged part of the
South Caspian basin.

The data of seismic investigations by the reflected-wave method
have in recent years made it possible to designate the principal ele-
ments of the tectonics of both the inner zone of the South Caspian
basin and of the entire southeastern Caspian as a whole.

STEWART, S. W., A Study of the Crustal Structure in Missouri_ty _@xplosigg
Seismology Techniques, Semi-Annunl Tech, Report No. 6, Contract
AF 19{604)-7399, St. Touis University, St. Louis, Mo., 1963,

VESIAC 6855 C VU This report consists of five partr, Each part will report on a
particular area of research as follows: a) The determination of S
wave polarization angles for an earth model including crustal layering;
b) The effect of the crust on body waves; ¢) A study of the crustal
structure in Missouri by explosion seismology techniques: d) Phase
velocity determinations in the central United States: and e) A compari-
son of multiple solutions of focal mechanism determinations,

STOLEN, O., "'A Collection of Norwegian Newspaper Clippings," Norway,
1963, Contract SD-78,

VESIAC 8016 VU This is a collection of newspaper clippings treating the follov-ing:
(a) an earthquake at 4 am, March 16, 1964, in the Lillehammer dig-
trict: given are rough epicentral location and first impressions of the
event by unmanned observers: (b) a follow-up of "'a'', locating the
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VESIAC 13,642 VU

VESIAC 14,955 VU
AD 624 001

VESIAC 20,299 VU
AD 708 518

center of the earthquake, and describlng it as ""local' in character;
(c) first accounts of another earthquake at 8 pm, March 16, in Ringebuy;
(d) a descriptlon of an American seismological team from Dallas,
which, in early 1964, has recorded in NesAlmenning motions from
Siberiu to South Amerlca; (e) Plans, for 1963, of the AEC to follow

the events around the areas of NesAlmenning in Ringsaker, Norway;
{f) Bergundkavgen, Norway, as an instrument site for recording of
exploslons from USSR and USA,

STROEV, P.A., and A. G. GAINANOV, '""The Structure of the Earth's Crust

of the Indian Ocean According to the Data of Geophysical Investigations,"
Okeanologlya, Vol, 5, pp. 684-691, 1965, (Translated from Russian),
Contract DA 49-083 OSA-3137.

After describing the history of geophysical investlgations of the
crust in the Indian Oceun, and showlng that the Indian Ocean, in con-
trast with the Atlantic and Paciflc Oceans, has been neglected so far
as crustal stud!2s are concerned, the authors discuss the findings
of the Sovlet nonmugnetic vessel Zarya as a result of five trlps during
the IGY. They also discuss the resnlts of the expeditionary trips of
the Soviet vessel Vityaz in 1959, 1960, and 1961. Findings concerning
force of gravity, magnetic fields, thickness of hottom beds, thickness
of the crust to the Mohorovlcic Discontinuity, and other matters, are
discussed. Two profiles are discussed In detail: (1) Cape Town
{Africa)-Queen Maud Land (Antarctica); (2) Ceylon - the Shackleton
Ice Shelf (Antarctlca).

STUART, D. J., Study of Seismic Propugation Paths and Regional Travel-

times in the Continental United States, Progress Rept., Contract ARDPA
Order No. 193-64, U. S. Geologizal Survey, Denver, Colorado, 1965,

The Geological Survey recorded seismic waves generated by an
Arctic nuclear explosion at five stations on the Alaskan mainland, two
stations on the Aleutian chain, five stations in Colorado, one station
in Nevada, and one station in California, in addition to locations where
the Geological Survey has a permanent-station recording capability,
Distances ranged from 440 km at Aitu to 5927 Kk at Trinidad, Colorado.
Good quality seismograms were recorded at all stations, Reduced
travel times of first arrvivals are compared with the standard Jeffreys-
Bullen curve.

SUTTON, G. II., M. E. ODEGARD, N. MARK, and N, J. LETOURNEAU,

Research in Seismology Related to the Columbia O *ean-Bottom Seis-
mograph, Sci, Final Rept., 1 Nov. 1967 (o 31 August 1960, Rept, No,
ITIG 70-12, Contract F19628-68C-0083, Univ. of Hawaii, Honolulu,
Iawaii, 1969

The report deseribes the history of the ocean-bottom seismograph,
the loeatlon and instrumentation of OBS-III, the nature of research
condueted under this contract and the personnel as:ciated with the
contract. The report also outlines results of reseuarch in the areas
of spectral and correlation analysis, local earthquake studies, par-
ticle motion studies, detection ability studies, construction of a sta-
tion log of events, microseism analysis and studies of interesting
arrivals in local earthquake wave trains. Suggestions for further re-
search related to an ocean-bottom selsmograph are also discussed.
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SUVOROV, A. L, ""The Main Faults of Kazakhstan and Central Asia,'’ Akad.
Nauk SSSR, Geol. Inst., Trudy, Vol. 80, pp. 173-237, 1963, (Translated
from Russian), Contract DA 49-083 OSA-3137,

VESIAC 14,330 vU This work is a further development of the investigation and evalua-
tion of faults made by A. V. Peive, and tries to give, on the basis of
new materials, presented here, a characterization of a majority of the
most important faults of Kazakhstan and Centra) Asiz2. These faults
are subdivided into groups, and certain regularities of theiy spatial
disposition are examined, Horizontal displacements and thrust zones
are discussed. The author's main conclusion is that the information
presented in this report indicates that the forms of the inanifestations
of faults on an old surface are very varied. Given are a number of
factors which determine the variety of the manifestations of large
faults,

SWANSON, J. G., Magnitude Studies Conducted Under Projects VT/5054
and VT/5055, Tech. Rept, No. 66-73, Contracts VT/5054, AF 33(657)-
12373 and VT/5055, AF 33(657)-14444, Teledyne Industr., Geotech.
Div., Garland, Texas, 1966,

VESIAC 15,156 vU Station magnitude corrections are developed and the possibility

AD 803 337 of azimuthal dependence of station correction is investigated by
means of a statistical model for BMSO, CPSO, TFSO, UBSO, and
WMSO. Azimuthal dependence of station correction is not established
at any of the observatories, Refined distance-depth magnitude cor-
rection factors are developed for epicentral distances hetween 20
deg. and 90 deg. for depths between 50 and 200 km and for distances
between 0 and 110 deg. for depths less than 50 km. Results are
given of the comparison of the mean observatory magnitude and the
USC&GS magnitude.

SWINDELL, wW. 17, Convergence of Time-Domain Adaptive Maximumn -
Likelihood Filters for Stationary Data, Seismic Array Processing
Techniques, Tech. Rept. No. 3, Contract VT/0701, F33657-70C-
0100, Texas Inst., Inc., Dallas, Texas, 1970

VESIAC 20,258 vu The behavior of an adaptively designed time-domain maxinum-
AD 870 717 likelihood multichannel filter during convergence on stationary data
was examined., The covariance matrices of a measured seismic short-
period prewhitened noise sample were used to generate 3300 time
points of 13 channel stationary Gaussian data having the measured
correlation structure, Using these data, 29-point adaptive filters
were computed and applied. Their performance was evaluated us
a function of time and compared with the performances of the beam-
steer filter and the maximum-likelihood filter generated from the
measured matrices.

Beginning with a beamsteer weighted initial filter, the filter was
adapted for 3272 points, After 1000 adaptions, the adaptive filter
was equally effective as the optimum filter in rejecting high-frequency
noise. After 3272 adaptions, low-frequency noise rejection by the
adaptlve filter was much poorer than that of the optimum filter and
not appreciably better than that of the beamsteer filter, Wideband
hoise reduction obtained by the best adaptive filter was about 3,5 db
worse than optimum, The loss in performance was probably caused
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by incomplete convergence. Estimates of the gradient measurement
noise are in good agreement with those predicted by theory.

TAKEUCHI, 1., M. SAITO, and N. KOBAYASHI, "’On the Jeffreys' Model

of the Earths’ Crust and Mantle,' Geophysical Inst, Japan Zlsin, Ser.
2, Vol. 15, No. 3, pp. 183-194, 1962, {Translated from Japanese),
Contract SD-78.

Studies are made on the Jeffreys' model of the earth's crust and
mantle, in which density p and rigidity /1 in the mantle are 5/4 and 20/9
times those in the crust, respectlvely. Dlsperslon curves outalned
are shown for the fundamenlal and first overtone of Raylelgh and Love
waves, Corresponding displacement distributions In the crust are
shown in Fig. 3 - 4 (fundamental Rayleigh), 5 - 6 (first overtone Ray-
leigh), 9 (fundamental Love) and 10 (flrs] overtone Love), respectlvely.
Finally, the excitations of these modes by a wave source of the Dirac
type In space and time are discussed.

TALVIRSKII, D. B., ""Selsmic Exploration of the Substructure in the Southern

Part of the Tobolsk Zone of the West Siberlan Plain,”’ Prikladnava
Geoi “ika, No. 22, pp. 3-23, 1959, (Translated from Russian), Con-
tract SD-78.

This paper descrlbes the characteristics of seismie data of the
CMRW (correlation method of refracted wiaves) obtained in the Tobolsk
tectonic zone of the eastern Ural region in connection with studyving
the surface relief of the folding substructure of this portion of the
west Siberian plain. Shown were the prospecting possibilities of seismic
exploration and in particular of the correliation method of refracted
waves In studies of the Prejurriassic substructure of the west Siberian
plain. Clear results were obtained reflecting the wedye-shaped arrange-
ment of the luyers, which can theoretically occur in different geological
regions. Extensive new data were obtained on the tectonic structure
of this territory.

TARCZY-IIORNOCH, A., ’'On the Determlnation of the Focus of Earth-

quakes,’’ Geofisica Pura e Applicata, (Translated from German), Vol.
49, pp. 43-60, May-August 1961, Contract: Da-19-083 OSA-3137 (ARMY).

In the first part, an additional simple method is described for the
plane determinatlon of epicenters of near earthquakes. In the second
and third part, eorrection terms are developed for distances or pre-
cision determinations in which the curvature of the earth plays a role.
For still greater distances or precision requirements, it is of advan-
tage to begin with spherical relations, the series expansion of which
permits the consideration of additional terms, For fitting purposes,
however, it will usually be more favorable to calculate the geographical
coordinates of the epicenter.

TAYLOR, V. W., Investigation of System Response as a Function of Azi-

muth from Tonto Forest Seismological Observatory, Spec. Rept. 15,
Project VT/070, Contract AF 33(657)-7747, United Electrobynamics,
Inc., Pasadena, Calif., 1964.

As outlined in a letter to Captain C, louston, subject: "Suminary
of Petr  lon Capability Studies made at the TFSO", dated 25 .June
1964, + .rious methods of visual data evaluation are belng employved
to determine the detection capability of the TFSO. This report covers
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tne progress made in correiating P-wave signai amplitudes with
azimuth to the source and local seismometer site geology. Signais
from both teleseismic and explosive sources were used for the study.

TEARE, J. D., and G. J. DREISS, Theory of the Shock Front, III. Sensitivity
to Rate Constants, Rept. No, KF‘BH.‘;:S-TN-GU-Z. Contracts: AF-04(647)-

. -19-020-ORD-4362, Avco-Everett Research Laboratory, Everett,
Massachusetts, 1959

Computer programs for the calculation of relaxation phenomena
were used in a study of the sensitivity of the features of the non-equi-
librium shock front to certain of the pertinent rate constants., A
summary is presented of the results of the survey with respect to
the effect on some re-entry observables. Calculations are made at
three Mach numbers (12, 17 and 20.8) for normal shock waves inci-
dent into air at a pressure P, = 0.02 mm Hg. (50 miles altitude).
The features discussed are: l(a) the NO roncentration profile, with
particular attention to the magnitude and location of the peak: (b)
the electron density profile; and (c) the radiation profile for a typical
molecular band system,

TELEDYNE INDUSTRIES (STAFF), Amp_lltude Anomaiies at LASA, Rept. No.
e

LL-4, Contract AF 19(628)-5167, yne Industries, kEarth Sciences
Div., Aiexandria, Virginia, 1967,

Average angplitude anomalien are presented as functions of source
region, Data from approximateiy 220 evcuts vere used in this analysis,

TELEDYNE INDUSTRIES (STAFF), Bibllo;i'raphy of Array Literature,

Rept. No. TR 65-114, Project VT/ , Contract AF 33{657)-12145,

Geotech. Div,, Gariand, Texas, 1965.

A bibiiography of availabie iiterature on array technology has been
compiied, embracing the discipiines of seismoiogy, acoustics. and
radio. Over one hundred artlcies from various scientific journalsare
iisted. Most of the articies are abstracted and are grouped according
to a major category: Fieid of Appiication, and a subcategory: Char-
acter of Content. The majority of the articles were pubiished during
tie pertod 1955-1965.

TELEDYNE INDUSTRIES (STAFF), Bibliography of Array Literature,

Appendix: A Review of Literature Related to the Design of Seismic
Arrays for Nuclear Surveillance, Repl. No. TR 65-114, Contract VT,
, AF - , Teledyne Indust.. Inc., Geotech Div,, Garland,

1exas, 1968

This review calis attention to fundamentally similar problems
deait with in recent papers. It emphasizes papers that deal with
theory and formulation, rather than engineering applications. Together
witir the pertinent papers it intends to help tie designer avoid dupli-
cating previous work or overlooking existing useable solutions,
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TELEDYNE INDUSTRIES (STAFF), Construction Manual for the Long
Period Signal Acquisition System of the Mon ana Large rture

eismic Array, Contract V 1, AF - » Teledyne
Indust., Tnc., éeotech. Div., Garland, Texas, 1966,
This report describes the instrumentation and field techniques
used in installing the LASA long-period systems.

TELEDYNE INDUSTRIES (STAFF), Construction Manual for Signal Acquisi-
tion System of the Montana Large Aperfure Selsmic Array, Contract
V , AF S » Teledyne Indust., Inc., Farth Sci. Div.,
Alexandria, Va., 1966.

This report presents a detailed description of the construction
of the Montana LASA. Included are descriptions of the preparation
of sites, installation of equipment and a list of materials,

TELEDYNE INDUSTRIES (STAFF), Quarterly Rept. No. 1, Deep-Welil
Research, Tech. Rept, No. 65-119, Contract VT, 5051, -
» Teledyne Industries, Inc., Geotech Division, Garland,
Texas, 1965,

This report contains results of data analyses from vertical array
of four vertical seismometers operated in the deep hole at sites near
Apache, Oklahoma, and Franklin, West Virginia. Also included is a
discussion of a fifth deep-hole seismometer which was operated in a
shallow hole adjacent to the deep hole as a surface reference, Dis-
cussed are design improvements and a vertical array of up to four
tri-axial seismometers in one hole. System modification response,

modifications and estenslons, are discussed. The test site near Grape-
vine, Texas, and thi: work there is di -russed. Data onalysis und srec -

tral analyses results are given,

TELEDYNE INDUSTRIES (STAFF), Deep-liole Site Report Long No, 1,
Centre County, Pennsylvania (Appendix 2 to 65-11 , TR 65-105,
Contact AF 33(657)-13368, VT, 5051, Teledyne Indust., Inc., Geo-
tech. Div., Garland, Texas, 1965,

VESIAC 12,789-B VU The Long No. 1 was used in a deep-hole measurement program

by special arrangement with Mobil Oil Company who drilled the hole
to a depth of 4774 m in a highly folded and thrust-faulted section of
Ordovician and Cambrian sediments. Deep-hole and surface seismo-
graphs were used to record both seismic signals and noise. Results
of the measurements show that an improvement of 2.4 was obtained
in the signal-to-noise ratio.

TELEDYNE INDUSTRIES (STAFF), Deep-liole Site Report, University
of Texas "'"EE" No. 1, Pecos Couity, Texas (Appendix 1 to 65-112),
TR 65-104, Contracts: AF 33(657)-13668, VT /5051, AF 33(600)-
43369, and VT/1139, Teledyne Indust., inc., Geotech, Div,, Garland,
Texas, 1965,

VESIAC 12,789-A VU The University of Texas "EE" No. 1 was prepared for use in a
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Phillips Petroleum Company, to a world’s record total depth of 7724
m.. Deep-hole and surface seismographs were used to record both
seismic signals and noise. Results of the measurements show that
only a small improvement in the signal-to-noise ratio was obtained

at depth.

TELEDYNE INDUSTRIES (STAFF), Design, Installation, and Initial Operation

of the Long-Period Seismic Array at the Tonto Forest Seismological
Observalory, Installation Rept,, 46-Kilomeler Long-Period Array, Rept.
No. TR 68-29, Contract VT/1 702, AF 33155”-675-%91. Teled yne
Indust., Inc., Geotech, Div,, Garland, Texas, 1968,

During the second half of 1967 and the early part of 1968, a 7-
element long-period seismic array was constructed at the Tonto Forest
Seismological Observatory. Each of the seven elements consists of
a vertical long-period seismograph and two mutually-perpendicular
horizontal seismographs. The elements are arranged in a hexagonal
pattern and are distributed over an area of approximately 800 square
miles. This report describes each aspect of the design, installation,
and initial operation of the array.

TELEDYNE INDUSTRIES (STAFF), Design, Installation, and Preliminary

Evaluation of the UBSO long-Period Digital Data Acquisilion System,
Spec. Tech. Rept., Rept, No, TR 69-19, Contract VT, 6705, AF 33{657)-
16563, Teledyne, Inc., Geotech Div,, Garland, Texas, 1969.

Construction and installation of a 7-element array of 3-component
long-period seismographs at the Uinta Basin Seismological Observatory
is summagrized. Characteristics of the associated digital gain-ranging
data transmission and acquisition system are described, and problems
encountered during installation and initial checkout are reported. Sys-
tem frequency response data and comparative seismograms are pre-
sented.

TELEDYNE INDUSTRIES (STAFF), Designation of Data Recorded at

the Tonto Forest Seismological Observatory, Project VT/5055,
Contract AF 33@5'75-13133, Teledyne Indust., Inc., Geotech
Division, Garland, Texas, 1967.

This report outlines the designators used to identify the seismic
and meterotogical data recorded at the Tonto Forest Seismological
Observatory.

TELEDYNE INDUSTRIES (STAFF), Evaluation of a Geotech Model 20171

Seismometer, Tech. Rept. No. 65-118, Contract VT/4051, AF 33(657)-
12145, Teledyne Industries, Inc., Geotechnical Corporation, Garland,
Texas, 1965.

Field test results of a Model 20171 Shallow-liole Seismometer
are presented. Tests were conducted with the seismometer located
at various depths in a 152 m deep hole. Data are compared with re-
cordings from a Model 11167 Deep-Hole Seismometer, located at a
depth of 150 m in the same hole. Results indic ate that the operation
of the shallow-hole seismometer compares favorably with that of the
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deep-hole seismometer. Frequency-domain measurements of tele-
selsmic signals recorded by both systems indicate that the signals
are generally similar, but never identical. This difference can be
explained by the different transducers used in each selsmometer and
by the slightly different frequency response of the two systems, Field
evaluation of two solid-state FM amplifiers, was also conducted.

TELEDYNE INDUSTRIES (S'I‘AFF), Evaluation of Multiple Array Pro-
cessors at the Uinta Basin Seismological Observator , Tec%. Rept.,
Contract VT76'705, AF 33(657)- 16533;, ’Te]eayne Indust,, Inc.,
Geotech Div., Garland, Texas, 1967.

VESIAC 17,618 VU Two Multiple Array Processors, installed at UBSO, are described;
AD 826 458 their performance is evaluated, and recommendations for future work
in processing are given,

TELEDYNE INDUSTRIES (STAFF), Interim Report No. 2, VT/4051,
January 1963 Through June 1964, Tech. Repg. No. 66-78, Contract
VT/4051, AF 33(657)-12145, Teledyne Industr., Geotech. Div,,
Garland, Texas, 1966.

VESIAC 15,151 vy The progress of the Lung-Range Seismic Measurements Program

AD 803 201 (LRSM) during the period 1 January 1963 through 30 June 1964 is
described. The administrative and technica) information is catego-
rized according to routine operations, evaluation of instruments and
equipment, evaluation of selsmograms, equipment modifications, and
data processing.

TELEDYNE INDUSTRIES (STAFF), Interim Report No. 4, April 1966
Through May 196!, Tech Rept., Contract VT,76'703, AF 33(657)-16270,
Teledyne Industries, Inc., Geotech Div., Garland, Texas, 1967.

The progress of the LRSM Program during the reporting period
Is described. The data contained in the report are categorized along
the same lines as the organization of the LRSM program; that is,
operations, data processing, equipment modifications, equipment and
seismogram evaluation, and special projects.

TELEDYNE INDUSTRIES (STAFF), LASA Amplitude Scatter, Rept. No,
LL-2, Contract AF 19(628)-5167, Teledyne Industr., Earth Sci, Div.,
Alexandria, Va., 1966.
VESIAC 15,169 VU Seismic signal amplitude scatter is shown by demonstration to

AD 645 332 be characteristic of present seismic arrays rather than a unique
characteristic of LASA.

VESIAC 16,901 vu

TELEDYNE INDUSTRIES (STAFF), LASA Operation and Maintenance,

Final Rept., Rept. No. 6:6-0766- , Contract AF - 4,

VT/5071, Teledyne Industr., Earth Sci. Div., Pasadena, Calif., 1966,
VESIAC 15,172 vu The Montana Large Aperture Seismic Array sensor was installed,
AD 803 185 retrofit, and operated under contract by the Earth Sciences Division

of Teledyne, Inc. In this final report are discussed: (a) facilities
and equipment; (b) array plan; (c) instrumentation: (d) modifications
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to the LASA sensor; (e) communications; (f) maintenance; (g) addi-
tional programs completed; (h) recommendations. It is concluded
that the Montana LASA is in a functioning state. The assumption of
operational status is dependent on factors outside the scope of this
report. Improved seismic signal-processing techniques may result
in new instrumentation requirements. Consideration should be given
to utilizing off-the-shelf instruments and equipment commensurate
with the state-of-the-art.

TELEDYNE INDUSTRIES (STAFF), Long-Period Seismograph Development
Program, Project Recommendation P-278, Contract VT/72, AF 33
7, Teledyne Indust., Inc., Geotech Div., Garland, Texas, 1965.

The objective of this project is to extend the state-of-the-art of
long-period seismometers through the continued development of field
instrumentation which is less sensitive to localized surface distur-
bances or can be economically installed in environments where lo-
calized surface disturbances are attenuated.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measurements -
BOXCAR, Rept. No. 223, Contract V:’WG'?&, F33657-68-C-0915,
Teledyne Indust., Inc., Alexandria, Va., 1968,

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pi;, Lg, and surface waves are included
along with other unidentified phases.

TELEDYNE INDUSTRIES (STAFF), The LRSM Mobile Seismological Labora-

tory, Tech, Rept. No. 66-27, Contract VT/4051, AF 3 ele-

dyne Indust., Inc., Geotech Div., Garland, Texas, 1966.

The mobile laboratories used in the Long-Range Seismic Mea-
surements program are designed to facilitate the recording and pro-
cessing of high-quality seismic data. The instrumentation and tech-
niques employed in these laboratories compare favorably with those
in many permanent seismological observatories. This report dis-
cusses the instrumentation, data processing facilities and power re-
quirements found in the mobile lahoratories.

TELEDYNE INDUSTRIES (STAFF), Seismological! Bulletin - Long-
Range Seismic Measurements Program, Bull. No. 47, Contract:
VT/6703, AF 33{657)-16270, Teledyne Indust., Geotech Div.,

Garland, Texas, 1966.

This bulletin contatns seismoiogical data on earthquake phases
recorded at 10 of the mobile seismological stations being operated by
Teledyne Industries, Geotech Division, under a project of the Long
Range Seismic Measurements Program. Included are: (a)data on all
of the phases that have been associated with epicenters reported by
the USC & GS; (b) data on the epicenters iisted in the bulletin - as
reported by the USC & GS: and (c) arrival time, period, amplitude,
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and distance for phases not assoclated witi USC & GS epicenters,
Instrumentation at each of the LRSM bulletin sites is described, with
some exceptions.

TELEDYNE INDUSTRIES (STAF F), Long-Range Seismic Measurements
Program - Seismological Bullefin No, , Contract: VT , AF
-16270, Teledyne Indust,, Inc., Geotech Div., Garland, Texas,
1966,

This report contains seismological data on earthquake phases
recorded at ten of the mobiie seismological stations being operated
by Teledyne Industries, Geotech Division under the LRSM. The
builetin is intended to be an aid to interested observers in determin-
ing the extent of the earthquake data contained in the records from
these teams. The bulletin contains: (a) Data on ali of the phases
that have been associated with epicenters reported by the USC & GS;
(b) Data on the epicenters listed in the bulletin - as reported by the
USC & GS; (c) Arrival time, period, amplitude, and distance for
phases not assoclated with USC & GS epicenters,

TELEDYNE INDUSTRIES (STAFF), Long Range Seismic Measurements
Program, Seismoiogical Bulletin No, 49 - January 1966, Contract
VT?%.?U?, AF 33(657)-16270, Teledyne Indust,, Geotech. Div., Garland,
Texas, 1966.

This bulietin contains seismological data on earthquake phases
recorded at ten of the mobile seismological stations being operated
by Teiedyne Industries, Geotech Division. It contains: (a)data on
ail the phases that have been assoclated with epicenters reported by
the U. S. Coast and Geodetic Survey; (b) data on the epicenters fisted
in the buifetin - as reported by the USC&GS; (c) arrivai time, period,
ampiitude, and distance for phases not associated with USC&GS epli-
centers. Al phases are listed in chronoiogical order, except that
unassociated phases are not mixed with a sequence of associated
phases.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measurements
Program, Seismologicai Buiietin No, 50 - February 1966, Contract
VT/6703, AF 33(657)-16270, Teledyne Indust., Geotech. Div., Garland,
Texas, 1966.

This bulietin contains seismological data on earthquake phases
recorded at ten of the mobiie seismological stations being operated
by Teledyne Industries, Geotech Division, for the Long-lange Seismic
Measurements (LIRSM) Program. The bulletin is intended to be an
aid to interested observers in determining the extent of the earthquake
data contained in the records from these teams,

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measurements

Program - Seismoiogicai Buiietin No, 51, Confract AF 37 - 0,
VT/6703, Teledyne indust., Geotech. Div., Gariand, Texas, 1966.

This buiietin contains seismological data on earthquake phases
recorded at ten of the mobiie seismological stations being operated
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by Teledyne Industries, Geotech Division, under the Long-Range
Seismic Measurements (LRSM) Program. It is intended to be an aid
to interested observers in determining the extent of the earthquake
data contained in the records from these teams. The builetin contains:
(a) data on all the phases that have been associateq with epicenters
reported by the U. S. Coast and Geodetic Survey (USC&GS); (b) data

on the epicenters listed in the bulletin - as reported by the USC&GS:
(c) arrival time, period, amplitude, and distance for phases not asso-
ciated with the USC&GS epicenters, Instrumentation at each of the
LRSM bulietin sites is also described.

TELEDYNE iNDUSTRIES (STAFF), Long-Range Seismic Measure-

ments Program - Seismological Bulletin No. 52 Tor April 1366,
Contract VT/AT03, AF 33(657)-16270, Teiedyne Indust., Inc.,
Geotech Div., Garland, Texas, 1966,

This buiietin contains seismologicai data on earthquake phasec
recorded at 10 of the mobile seismological stations being operated
by Teledyne Industries, Geotech Division, under the Long-Range
Seismic Measurements (LRSM) Program. It is intended to be an aid
to interested observers in determining the extent of the earthquake
data contained in the records from these teams. The builetin con-
tains: (I) data on ali of the phases that have heen associated with
epicenters reported by the U. S. Coast and Geodetic Survey (USC&GS);
(2) data on the epicenters listed in the buiietin - as repuorted by the
USC&GS; and (3) arrival time, period, amplitude, and distance for
phases not associated with USC&GS epicenters.

TELEDYNE INDUSTRIES (STAFF), Long Range Seismic Measurements
Program - Seismologicai Buiietin 550. 5a :Tor May 1966, Contract

VT/67T02, AF 33(657)-16270, Teledyne Indust., Geotech Div., Garland,
Texas, 1966,

This builetin contains seismoio~icai duta on earthquake phases
recorded at 10 of the mcbiie seismoiogical stations being operated by
Teiedyne Industries, Geotech Division, The bulletin is intended to be
an aid to interested observers in determining the extent of the earth-
quake data contained in the records from these teams. The buiietin
contains: (i) data on ali of the phases that have been associated with
epicenters reported by the U, 8. Coast and Geodetic Survey: (2) data
on the epicenters iisted in the bulletin - as reported by the USC&GS;
(3) arrivai time, period, amplitude, and distance for phases not asso-
ciated with USC&GS epicenters. Instrumentation is discussed, and
the coiumn tities in the buiietin are interpreted for the reader.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measurements

Program - Seismoiogical Bulletin No. 54 for June 1966, Contract
Vi”%’?ﬁﬁ, AF 33(657)-16270, Teledyne Indust., Geotech. Div., Gariand,
Texas, 1966.

This bulletin contains seismoiogicai data on earthquake phases
recorded at 10 of the mobiie seismologicai stations being operated
by Teiedyne Industries, Geotech Division, under the LRSM program.
The builetin is intended to be an aid to interested observers in deter-
mining the extent of the earthquake data contained in the records from
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these teams. The bulletin contains: (a) data on all the phases that
have been assoclated with epicenters reported by the USC&GS; (b)
data on the eplcenters listed In the bulletln - as reported by the
USC&GS; (c) arrlval time, period, amplltude, and distance for phases
not assoclated with USC&GS epicenters. Instrumentation is discussed
and column tltles are Interpreted.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measurements
Program - Seismological Bulletin No. 55 %or July 1966, Contract
VT7%;53

» AF 33(657)-16270, Teledyne Industr., Geotech, Div., Gar-
land, Texas, 1966,

Thls bulletin contalns selsmological data on earthquake phases
recorded at 10 of the moblle seismological stations being operated
by Teledyne Industries, Geotech Division, under the Long-Range
Selsmic Measurements (LRSM) Program. It is intended to be an aid
to interested observers in determining the extent of the earthquake
data contained in the records from these teams. The bulletin con-
tains: (a)data on all the phases that have been associated witi epi-
centers reported by the USC&GS; (b) data on the epicenters listed in
the bulletin - as reported by the USC&GS; (c) arrival time, period
amplitude, and distance for phases not assoclated with USC&GS epi-
centers.

TELENYNE INDUSTRIES (STAFF), Long Range Seismic Measuremeats

Program - Seismological Builefin No or August 1966, Contract
VT7%’7U3, AF 33(657)-16270, Teledyne Indust., Geotech Div., Garland,
Texas, 1966,

This builetin contains seismological data on earthquake phases
recorded at 10 of the mobile seismological stations being operated
by Teledyne Industries, Geotech Division, under the LRSM Program.
The bulletin 1s intended to be an aid to Interested observers in deter-
mining the extent of the earthquake data contained In the records
from these teams. Tie bulletin contains: (1) data on all the phases
that have been associated with epicenters by th~ USC&GS; (2) data on
the epicenters listed in the bulletin - as repolried by the USC&GS:

(3) arrival time, period, amplitude, and distance for phases not asso-
ciated with USC&GS epicenters.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measurements

Progcam - Seismological Bulletin No. 57 for September 1966, Contract
VT/G703, AT 33(657)-16270, Teledyne Industries, Inc., Geotech Div,,
Garland, Texas, 1967

This bulletin contains seismological data on carthquake phases
recorded at 10 of the mobile seismological stations being operated by
Teledyne Industrles, Geotech Division, of the Long-Range Seismic
Measurements (LRSM) Program. The bulletin is intended to be an
aid to interested observers in determining the extent of the earthquake
data contained in the records from these teams,
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TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measurements
Program - Seismological Bulletin No, or ober , Contract
V;T‘7%'703, AF 33(657)-16270, Teledyne Industries, Inc., Geotech Div,,
Garland, Texas, 1967

VESIAC 15,731 VU This bulletin contains seismological data on earthquake phases
recorded at 11 of the mobile seismological stations be ing operated by
Teledyne Industries, Geotech Division, of the Long-Range Seismic
Measurements (LRSM) Program. The bulletin is intended to be an
aid to Interested observers in determining the extent of the earthquake
data contained in the records from these teams.

TELEDYNE INDUSTRIES (STAFF), Long-Range Selsmic Measurements
Program - Seismological Bulletin No, or November , Contract
VT7%763; AF 33(657)-16270, Teledyne Industries, Inc., Geotech Division,
Garland, Texas, 1967

VESIAC 15,732 VU This bulletin contains seismological data on earthquake phases
recorded at 11 of the mobile seismologlcal stations being operated by
Teledyne Industries, Geotech Division, of the Long-Range Seismic
Measurements (LRSM) Program. The bulletin is intended to be an
aid to interested observers in determining the extent of the earthquake
data contained in the records from these teams.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure-
ments Program - Seisruoiogicai Bullelin No. 60, Contract VT/
, AF )-16270, Teiedyne Indust., Inc., Geotech niv.,
Gariand, Texas, 1976,

VESIAC 15,903 VU This builetin contains seismological data on earthquake phases
recorded at 10 of the mobile seismological stations belng operated
by Teiedyne Industrles, Geotech Division for the LRSM program.

The bulletin is intended to be an aid to interested observers in deter-
mining the extent of the earthquake data contained in the records
from these teams.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure-
ments Program - Seismological Bullelin No. 81, Project VT/
6703, Contract AF 33(657)-16270, Teledyne Industries, Inc.,
Geotech Division, Gariand, Texas, 1967.

VESIAC 16,360 VU This buiietin contalns seismological data on earthquake phases
recorded at 10 of the mobile seismoiogical stations being operated by
Teledyne industrles, Geotech Division, the Long-Range Seismic Mea-
surements (LRSM) Program. The builetin is Intended to e an ald
to interested observers in dete rmining the extent of the ecarthquake
data contained in the records from these teams.

TELEDYNE INDUSTRIES (STAFF), Long-Range Sei smic Measurements
Program - Seismoiogical Buliefin No. 62, Contract VT/6703, AF
33(657)-16270, Teledyne Corp.. Geotech Div., Garland, Texas, 1967,

VESIAC 16,386 VU This builetin contains seismologicai data on earthquake phaseg
recorded at 10 of the mobile seismological stations being operated
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by Teledyne Industries, Geotech Division, of the Long-Range Seismic
Measurements (LRSM) Program. The bulletin is intended to be an

aid to interested observers in determining the extent of the earthquake
data contained in the records from these teams.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure-
ments Program - Seismological Bulletin No. 63, Project VT/
, Contract F - - , Teledyne Indust., Inc., Geo-

tech. Div., Garland, Texas, 1967.

This bulletin contains seismological data on earthquake phases
recorded at 10 of the mobile seismological stations being operated
by Geotech, A Teledyne Company, the Long-Range. Seismic Measure-
ments (LRSM) Program. The bulletin is intended to be an aid to
interested observers in determining the extent of the earthquake data
contained in the records from these teams.

TELEDYNE INDUSTRIES (STAFF), Long Range Seismic Measure-
ments Program - Seismological Bulletin No. 64, Contract VT/
8703, F 33657-67C-1457, Teledyne Indust,, Inc., Geotech Div.,,
Garland, Texas, 1967,

This bulletin contains seismological data on earthquake phases
recorded at 10 of the mobile seismological stations being operated by
Geotech, for the LRSM Program. The bulletin is intended to be an
aid to interested observers in determining the extent of the earthquake
data contained in the records from these teams.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure-
ments Program - Seismological Bulletin No. 85, Contract VT/
§703, F33657-67C-1457, Teledyne Indust., Inc., Geotech Div.,
Garland, Texas, 1967,

This bulletin contains seismological data on earthquake phases
recorded at 10 of the mobile seismological stations being operated by
Geotech for the Long-Range Seismic Measurements (LRSM) Program.
The bulletin is intended to be an aid to interested observers in deter-
mining the extent of the earthquake data contained in the records from

these teams.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure-
ments Program - Seismological Bulletin No. 66, Contract VT/

8703, F33657-67C-1457, Teledyne Indust., Inc., Geotech Div.,
Garland, Texas, 1967.

This bulletin contains seismological data on earthguake phases
recorded a: 17 of the mobile seismological stations being operated by
Geotech, fcr the Long-Range Seismic Measurements (LRSM) Program.
The bulletin is intended to be an aid to interested observers in deter-
mining the extent of the earthquake data contained in the records from

these teams.
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TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure-

ments Program - Seismological Bulletin No. 67, Coutract VT/
§703, F33-6517-67-C-1457, Teledyne Indust., Inc., Geotech.

Div., Garland, Texas, 1967.

This bulletin contains seismological data on earthquake phases
recorded at 8 of the mobile seismological stations being operated by
Geotech, under the LRSM Program. The bulletin is intended to be an
aid to irterested observers in determining the extent of the earthquake
data contained in the records from these teams.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure-

ments Program - Seismological Bulletin No. 68, Contract vVT/

6703, F33-657-67-C-1457, Teledyne Indust., Inc., Geotech
Div., Garland, Texas, 1967,

This bulletin contains seismological data on earthquake phases
recorded at 10 of the mobile seismological stations being operated by
Geotech, under the LRSM Program. The bulletin is intended to be an
aid to interested observers in determining the extent of the earthquake
data contained in the records from these teams.

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure-

ments Program - Seismological Bulletin No, 69, Project VT/

6703, Contract F33657-67C-1457, Geotech, Teledyne Indust.,
Inc., Garland, Texas, 1968.

This bulletin contains seismological data on earthquake phases
recorded at 10 of the mobile seismological stations being operated
by Geotech for the LRSM Program. The bulletin is intended to be an
aid to interested observers in determining the extent of the earth-
quake data contained in the records from these teams.

TELEDYNE INDUSTRIES (STAFF), Long Range Seismic Measure-

ments Program - Seismological Bulletin No, 70, Contract vt/

6703, F33657-67C-1457, Teledyne Indust., Inc., Geotech Div.,
Garland, Texas, 1968,

This bulletin contains seismological data on earthquake phases
recorded at 10 of the mobile seismological stations being operated by
Geotech, A Teledyne Company, under Project VT/6703, Contract F33-
657-67-C-1457, the Long-Range Seismic Measurements (LRSM) Pro-
gram, The bulletin is intended to be an aid to interested observers in
determining the extent of the earthquake data contained in the records
from these teams. The bulletin contains the following: a. Data on all
of the phases that have been associated with epicenters reported by
the U. S. Coast and Geodetic Survey USC&GS; b. Data on the epicenters
listed in the bulletin - as reported by the USC&GS; c¢. Arrival time,
period, amplitude, and distance for phases not associated with USC&GS

epicenters,

579



VESIAC 18,000 VU

VESIAC 18,341 VU

VESIAC 9782 VU
AD 457 252

VESIAC 15,720 VU
AD 487 354

580

WILLOW RUN LABORATORIES

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure-

ments Program - Seismological Bulletin No, 71, Contract VT/
8703, F33657-67C-0734, Teledyne Indust., Inc., Geotech Div.,
Garland, Texas, 1968.

This bulletin contains seismological data on earthquake phases
recorded at 10 of the mobile seismological stations operated by Geo-
tech. The bulletin is intended to be an aid to interested observers in
determining the extent of the earthquake data contained in the records
from these teams,

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure-

ments Program - Seismological Bulletin No. 72, Project VT/
8703, Contract F33657 -68C-0734, Teledyne Indust., Inc., Geo-
tech Div., Garland, Texas, 1968.

This bulletin contains seismological data on earthquake phases
recorded at 10 of the mobile seismological stations operated by Geo-
tech, the Long-Ilange Seismic Measurements Program. The bulletin
is intended to be an aid to interested observers in determining the
uxtent of the earthquake data contained in the records from these teams.

TELEDYNE INDUSTRIES (STAFF), Long Range Seismic Measurements,

Project 8.4, Texas-Louisiana Earthquake, SDL Rept. No. 114, Project
VT/2037, Coniract AF 33(657)-12447, Teledyne Systems Co., Alexan-
dria, Va., 1965,

The event and recordings are described and analyzed. Short-
period signals were recorded by 30 stations. Rayleighand Love
waves were not observed because all long-period records showed

signals for a coincidental New Guinea earthquake. The Texas-
Louisiana earthquake had an average magnitude of 4.36.

The travel-time residuals {fromr the Pn and P phase show consid-
erable scatter of values. An attempt was made to reduce this scatter
by revising the location and other parameters to conform to the gen-
eral configuration of the SALMON graph. These revised statistics
reduce the scatter considerably.

TELEDYNE INDUSTRIES (STAFF), Operation and Maintenance Manual

Seismic Array, Repl, No. 616-0566-2081, Projeclt VT/5071, Con-
tract AF 33{(657)-14104, Teledyne Industries, Inc., Earth Sciences
Div., 1966.

This manual has been prepared tor the use of field personnel in
the operation and maintenance of the signal acquisition system of the
Montana LLASA. It is intended that technicians will make use of the
manual first in familiarizing ihemselves with the system, and then in
actual performance of maintenance requirements.

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest

Seismological Observatory, Final Rept., T May 1965 Through 31 Decem-
ber 1966, Contract VT/5055, AF 33(657)-14444, Teledyne Industries,
Inc., Geotech. Div., Garland, Texas, 1967.
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VESIAC 16,719 VU The work accomplished from 1 May 1965 through 31 December
AD 815 681 1966, includes the operation, evaluation, and improvement of TFO
located near Payson, Arizona. It also includes special research and
test functions carried out at TFO., Research and development tasks
performed by the Garland, Texas, staff using TFO data are included.

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO, Quarterly Rept.
No. 2, 1 August Through 31 October 1965, Contract VT/5055, AF
33(657)-14444, Teledyne Indust., Inc., Geotech. Div., Garland,
Texas, 1965,

VESIAC 16,665 VU Project VT/5055 includes the operation, evaluation, and improve-

AD 625 469 ment of the Tonto Forest Seismological Observatory located near
Payson, Arizona. It also includes a discussion of special seismo-
logical investigations using data recorded by eight Long-Range Seis-
mic Measurements Project seismological stations operating in an
extended array configuration around the observatory.

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO, Quarterly Rept.
No. 1, 1 January 1967 Through 31 March 1967, Tech. Rept. No.
67-25, Contract VT/7702, AF 33(657)-67-C-0091, Teledyne Industries,
Inc., Geotech. Div., Garland, Texas, 1967.

VESIAC 16,070 VU This is a report of the work accomplished during the report period

AD 814 643 on the operation, evaluation, improvement, and expansion of TFSO, It
also includes special research and test functions carried out at TFSO
and research and development tasks performed by the Geotech staff,
using TFSO data. '

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest
Seismological Observ., Quarterly Rept. No. 2, T April Through
30 June, 1967, Project VT/7702, Contract AF 33(657)-67C-0091,

Teledyne Indust., Inc., Geotech, Div., Garland, Texas, 1967.

VESIAC 16,635 VU This is a report of the work accomplished on Project VT/7702
from 1 April through 30 June 1967. Project VT/7702 includes the
operation, evaluation, improvement, and expansion of the Tonto Forest
Seismological Observatory (TFSO) located near Payson, Arizona. It
also includes special research and test functions carried out at TFSO
and research and development tasks performed by the Garland, Texas,

staff using TFSO data.

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO, Final Rept.,
1 January through 31 December 1967, Rept. No. TR 68-11, Con-
tract VT/7702, AF 33(657)-67C-0091, Teledyne Indust., Inc.,
Geotech Div., Garland, Texas, 1968,

VESIAC 18,005 VU This is a report of the work accomplished from 1 January 1967
AD 828 521 through 31 December 1967. This project includes the operation, eval-
uation, and improvement of TFSO, It also includes the installation
and initial operation of a 37-element, short-period array and the in-
stallation of a 7-element, long-period array. Special research and
test functions undertaken at TFSO, and research and development tasks
performed by the Garland, Texas, staff using TFSO data are included.

581



WILLOW RUN LABORATORIES

TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO, Quarterly
Report No. 1, 1 January Through 31 March 1968, Report No. TR 68-

17, Contract VT/8702, AF 33657-67C-0766, Teledyne Indust., Inc.,
Geotech Div., Garland, Texas, 1968,

This is a report of the work accomplished on Project VT/8702
from 1 January through 31 March 1968, Project VT/8702 includes
the operation, evaluation, and improvement of the TFSO located near
Payson, Arizona, It also includes special research and test functions
carried out at TFSO and research and development tasks performed
by the Garland, Texas, staff using TFSO data.

VESIAC 18,011 VU
AD 832 195

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest
Seismological Observ., Quarterly Rept. No. 2, T Aprilto 30 June
1968, Rept. No. TR 68-32, Contract VT/8702, AF 33657-68C-0766,
Geotech, Teledyne Indust., Inc., Garland, Texas, 1968.

This is a report of the work accomplished on Project VT/8702
from 1 April through 30 June 1968, This Project includes the opera-
tion, evaluation, and improvement of the Tonto Forest Seismological
Observatory located near Payson, Arizona. It also includes special
research and test functions carried out at TFSO and research and
development tasks performed by the Garland, Texas, staff using TFSO

data.

VESIAC 18,655 VU
AD 837 595

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest Seis,
Observ., Quarterly Rept. No. 3, 1 July to 30 Sept, 1968, Rept. No.
TR 68-46, Contract VT /8702, AF 33657-68C-0766, Teledyne Indust.,
Inc., Geotech Div., Garland, Texas, 1968,

This is a report of the work accompl 'ed on Project VT,/8702
from 1 July through 30 September. The Project includes the operation,
evaluation, and improvement of the Tonto Forest Seismological Ob-
servatory located near Payson, Arizona. It also includes special
research and test functions carried out at TFSO and research and
development tasks performed by the Garland, Texas, staff using TFSO

data.

VESIAC 19,032 vU
AD 842 572

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO, Final Report, 1
January to 31 December 1968, Rept, No,. TR-69-1, Contracts: VT

8702, F33657-68C-0766, Teledyne Indust., Inc., Geotech Div., Gar-
land, Texas, 1969,

This is a report of the work accomplished on Project VT/8702 from
1 January through 31 December 1968. Project VT/8702 includes the
operation, evaluation, and improvement of the TFSO Iocated near Pay-
son, Arizona. It also includes special research and test functions
carried out at TFSO and research and development tasks performed
by the Garland, Texas, sta’f using TFSO data.

VESIAC 19,405 VU

TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO, Quarterly Rept,
No. 1, 1 January to 31 March 1969, Rept. No. TR 69-16, Contract VT,
9702, F33657-69C-0803, Teledyne-Geotech, Garland, Texas, 1969,
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VESIAC 19,627 VU This is a report of the work accomplished on Project VT/9702
AD 851 854 from 1 January through 31 March 1969. Project VT/9702 includes
the operation, evaluation, and improvements of the Tonto Forest
Seismological Observatory (TFSO) located near Payson, Arizona.

It also includes special research and test functions carried out at
TFSO and research and development tasks performed by the Garland,
Texas, staff using TFSO data.

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO, Quarterly Rept.
No. 2, 1 April to 30 June 1969, Rept. No. TR 69-27, Contract VT/
9702, F33657-69C-0803, Teledyne-Geotech., Garland, Texas, 1969.

VESIAC 19,748 VU Project VT/9702 includes the operation, evaluation and improve-

AD 855 576 ments of the Tonto Forest Seismological Observatory (TFSO) located
near Payson, Arizona. It also includes special research and test
functions carried out at TFSO and research and development tasks
performed by the Garland, Texas, staff using TFSO data,

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO, Quarterly
Rept. No. 3, 1 July through 30 September 1969, Rept. No. 69-48,
Contract VT/9702, F33657-69C-0803, Geotech-Teledyne Indust.,

Garland, Texas, 1969,

VESIAC 19,881 VU This is a report of the work accomplished on Project VT/9702

AD 860 720 from 1 July through 30 September 1969, Project VT/9702 includes
the operation, evaluation and improvement of the Tonto Forest Seis-
mological Observatory (TFSO) located near Payson, Arizona. It
also includes special research and test functions carried out at TFSO
and research and development tasks performed by the Garland, Texas,

staff using TFSO data.

TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO, Final Rept., 1
January to 31 December 1969, Rept. No. TR 70-1, Contract VT/9702,
F33657-69C-0803, Teledyne-Geotech., Garland, Texas, 1970.

VESIAC 20,127 VU Project VT/9702 includes the operation, evaluation, and improve-
AD 866 599 ment of the Tonto Forest Seismological Observatory (TFSO) located
near Payson, Arizona. It also includes special research and test
functions carried out at TFSO and research and development tasks
performed by the Garland, Texas, staff using TFSO data.

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO, Quarterly Rept.
No. 1, 1 January to 31 March 1970, Rept. No. TR 70-15, Contract

VT/0704, F33657-70C-0733, Geotech-Teledyne Co., Garland, Texas,
1970,

VESIAC 20,176 VU Project VT/0704 includes the operation, evaluation, and improve-

AD 868 869 ment of the Tonto Forest Seismological Observatory (TFSO) located
near Payson, Arizona. It also includes special research and test
functions carried out at TFSO and research and development tasks
perforined by the Garland, Texas, staff using TFSC data,
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TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO, Quarterly Rept.

No. 2, 1 April to 30 June 1970, Rept, No. TR 70-27, Contract VT/0704,
F33657-70C-0733, Teledyne-Geotech, Garland, Texas, 1970.

Project VT/0704 includes the operation, evaluation, and improve-
ment of the Tonto Forest Seismological Observatory (TFSO) located
near Payson, Arizona. It also includes special research and test
functions carried out at TFSO and research and development tasks
performed by the Garland, Texas, staff using TFSO data.

TELEDYNE INDUSTRIES (STAFF), Operation of Tonto Forest Seismological

Observatory, Quarterly Rept. No. 3, T July to 30 Sept. 1970, Rept. No.
TR 70-32, Contract VT/0704, F33657-70C-0733, Teledyne-Geotech,
Garland, Texas, 1970

Project VT/0704 includes the operation, evaluation, and improve-
ment of the Torto Forest Seismological Observatory (TFSO) located
near Payson, Arizona. [t also includes special research and test
functions carried out at TFSO and research and development tasks
performed by the Garland, Texas, staff using TFSO data.

TELEDYNE INDUSTRIES (STAFF), Operation of Two Obs«rvatories, Tech.
Rept. No. 65-128, Contract VT/5054, AF 33(657)-12313, Teledyne Indus.,
Geotechnical Corp., Garland, Texas, 1965,

This report describes the operation of the Blue Mts Seis. Observ.
and Uinta Basin Seis. Observ. during the period of 1 August through
31 October 1965. Modifications and additions to the observatory instru-
mentation are described and tests to improve the operation of the
observatories are reported.

Also discussed is the progress of special investigations designed
to evaluate and improve the detection capacity of the observatories.

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO, Quarterly Rept.
No. 1, 1 January to 31 March 1969, Rept, No. 69-15, Contract VT,
9703, F33657-69C-0759, Teledyne Indust., Inc., Geotech Div., Gar-

land, Texas, 1969,
This report describes the operations of the Uinta Basin Seismo-

logical Observatory (UBSO) from 1 January through 31 March 1969,
Also discussed are the maintenance and testing of the UBSO digital

data acquisition system,

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO, Quarterly Rept.
No. 2, 1 April to 30 June 1969, Rept. No. TR 69-26, Contract VT/
9703, F33657-69C-0759, Teledyne-Geotech, Garland, Texas, 1969.

This report describes the operations of the Uinta Basin Seismo-
logical Observatory (UBSO) from 1 April 1969 through 30 June 1969,
Also discussed is the maintenance of the UBSO digital data acquisi-
tion systeni.




TELEDYNE INDUSTRIES (STAFF), Operation of UBSQO, Quarterly Rept.
No, 5, 1 April to 30 June 1970, Rept, No, TR-T0-28, Contract VT/9703,

F33657-69C-0759, Teledyne-Geotech., Garland, Texas, 1970,

VESIAC 20,343 vU This report describes the close-out operations of the Uinta Basin

AD 872 629 Seismological Observatory (UBSO) from 1 April through June 1970,
All close-out operations were eompleted and the observatory was
turned over to the Nationa! Science Foundation,

TELEDYNE INDUSTRIES (STAFF), Operation of UBSQ, Quarterly Rept,
No. 7, 1 November 1967 through 31 January 1968, Rept. No, TR 68-
13, Contract VT/6705, AF 33(657)-16563, Teledyne Indust., Inc.,
Geotech Div., Garland, Texas, 1968,

VESIAC 18,006 VU This report describes the operation of the UBSO from 1 November

AD 829 140 1967 Through 31 January 1968. Modifications and additions to the
observatory instrumentation are described, and tests to improve the
operations of the observatory are reported. Algo discussed is the
status of special investigations designed to evaluate and improve the
detection capability of the observatory,

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO, Quarterly Rept.,
No. 8, 1 Feb. - 30 April 1968, Rept. No, TR 68-23, Project VT/6705,
Contract AF 33(657)-16563, Teledyne, Inc., Geotech. Div., Garland,

Texas, 1968,
VESIAC 18,321 VU This report describes the operation of the Uinta Basin Seismo-
AD 834 697 logical Observatory from 1 February 1968 through 30 April 1968. Mod-

ifications and additions to the observatory instrumentation are de-
scribed, and tests to improve the operations of the observatory are
reported. Also discussed is the status of special investigations de-
signed to evaluate and improve the detection capability of the observa-
tory.

TELEDYNE INDUSTRIES (ST AFF), Operation Jf UBSO, Quarterly Rept,
No. 9, 1 May to 31 July 1968, Rept. No. TR 68-36, Contract VT/6705,
AF 33(657)-16563, Teledyne Indust., Inc., Geotech, Garland, Texas,
1968.

VESIAC 18,656 VU This report describes the operation of the Uinta Basin Seismo-
logical Observatory from 1 May 1968 through 31 July 1968. Modi-
fications and additions to the observatory instrumentation are de-
scribed, and tests to improve the operations of the observatory are
reported. Also discussed is the status of special investigations de-
signed to evaluate and improve the detection capability of the obser-

vatory.,

TELEDYNE INDUSTRIES (STAFTF), Operation of UBSO, Final Rept., 1
May 1966 to 31 December 1968, Rept, No. TR 69-12, Contract VT/
6705, AF 33(657)-16563, Teledyne Indust., Inc., Geotech Div., Gar-
land, Texas, 1969.
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This report describes the operation of the Uinta Basin Seismo-
logical Observatory from 1 May 1966 through 31 December 1968,
Modifications and additions to the observatory instrumentation are
described, and tests to improve the operation of the observatory are
reported. Also discussed is the status of special investigations de-
signed to evaluate and improve the detection capability of the obser-
vatory.

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO, Quarterly Rept.

No. 3, 1 July through 30 September, 1969, Rept. No. 69-49, Contract
VT/9703, F33657-60C-0759, Geotech-Teledyne Indust., Garland,
Texas, 1969.

This report describes the operations of the Uinta Basin Seismo-
logical Observatory (UBSO) from 1 July 1869 through 30 September
1969. Also discussed is the maintenance of the UBSO digital data
acquisition system,

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO, Final Rept., 1

Jan. to 31 Dec. 1969, Rept. No. TR 70-2, Contract VT/9703, F33657-
69C-0759, Geotech-Teledyne Co., Carland, Texas, 1970,

This report describes the operations of the Uinta Basin Seismo-
logical Observatory (UBSO) from 1 January through 31 December
1969. Also discussed are the maintenance and testing of the UBSO
digital data acquisition cystem.

TELEDYNE INDUSTRIES (STAFF), Operation of the UBSO, Quarterly Rept.

No. 4, 1 January to 31 March 1970, Rept. No. TR 70-14, Contract
VT/9703, F33657-69C-0759, Geotech-Teledyne Co., Garland, Texas,
1970,

This report describes the close-out operations of the Uinta Basin

Seismological Observatory (UBSO) from 1 January through 31 March
1970,

TELEDYNE INDUSTRIES (STAFF), Final Report of the Operation of the

Wichita Mountains Seismologica] Observatory, Contract VT/4054,
AF 33(657)-13562, Teledyne Indust., Inc., Geotech., Garland, Texas,
1967.

The operation of the Wichita Mountains Seismological Observa-
tory between 1 July 1964 and 31 October 1965 is discussed in this re-
port. Modifications and additions to the observatory instrumentation
are described and tests to improve the operation of the observatory
are reported. Also discussed in this report is the progress of special
invest (gations designed to evaluate and improve the detection capa-
bility of the observatory.

TELEDYNE INDUSTRIES (STAFF), Preliminary Evaluation of Long-

Period Seismograph Tests at 1LASA Subarray F3, Rept. No. TR 65-
47, Project VT/4051, Contract AF 33(657)- 72145, Teledyne Industries,
Inc., Geotech Div., Garland, Texas, 1965,
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VESIAC 17,143 VU During April and May 1965, an experimental program was started

AD 818 170 at LASA subarray F3 to develop a reliable, unmanned seismograph
system capable of producing high-quality long-period seismograms,
The development of improved installation techniques was the principal
objective of the program. Preliminary results indicate that the per-
formance of the long-period vertical seismograph is excellent.

TELEDYNE INDUSTRIES (STAFF), PreIiminary Study of TFSO Short-Period
and Long- Period Noise Fields, Tech, Rept., Repl. No, TR 69-2, Con-

tract vt , F -69C-0803, Teledyne-Geotech, Inc., Gar-
land, Texas, 1969,
VESIAC 19,625 vu Short-period noise samples from three periods were selected for

up to 0.8 were obtained at some frequencies for some station com-
binations with spacings of 5 kilometers, At 1.0 cps, however, coherences
were low at 5-kilometer spacings. Power density spectra appeared

to be space stationary, but varied somewhat with time,

Power density and coherence spectra were computed for noise
samples recorded at each of the seven long-period sites at TFSO
during three different periods. The power spectra may be space
stationary but relative variations in the spectral level, especially
at frequencies near the ""6-second'" notch filter, cause some doubt,
The power spectra are not time stationary., The noise samples showed
high coherence in the range 0.05 to 0,08 cps; to resolve the velocity
structure of the noige at these coherent frequencies, the noige power
was calculated as a function of wave number, Wave number analysis
indicated that during December 1968 and January 1969, the predomi-
nant coherent noise was due to Rayleig’, waves originating to the
southwest of TFSO, presumably the Pacific coast, and propagating
across the array at a velocity of 3.5 kilometers/second,

TELEDYNE INDUSTRIES (STAFF), Seismological Bulletin the Aleutian
Island Experiment, 1964, Tech, Rept. No, 65-130, T/4051, AF 33(657)-
12145, AF 19(6285-4075, Teledyne Indust., Geotech Div., Garland,
Texas, 1965,

VESIAC 13,599 vu This bulletin contains seisnmological data derived from earth-
quakes and network calibration explosions recorded at six mobile
seismological stations and two deep-ocean seismographs which par-
ticipated in the 1964 VELA-UNIFORM Aleutian Islands Seismic Ex-
periment,

A selected list of seismic events, both natural earthquakes and
local explosions, are included in this bulletin. The explosions were
detonated to provide time-field calibration for study of earthquakes
occurring in the vicinity of the network. Pertinent source parameters
for the calibration explosions are given in table 1. Positions of cali-
bration explosions are plotted in figure 1,

TELEDYNE INDUSTRIES (STAFF), Solion Seismometer Environmenta]
Tests, Tech, Pept. No. TR 68-1, Contract VI/770 » AF 33657-6 C-0091,
Tiledyne Indust,, Inc., Geotech Div,, Garland, Texas, 1968,
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Environmental tests were performed on a set of solion seismo-
graphs with emphasis on determination of noise produced by voltage
variations, temperature variations, and pressure change at the seis-
mometers, A long-period and a short-period response characteristic
is obtained from each single seismometer by means of separate sets
of filters in each amplifier. We concluded that useful short-period mag-
nifications of more than 2 million and useful long-period magnifications
of approximately 50 thousand could be obtained in a controlled field
environment,

TELEDYNE INDUSTRIES (STAFF), Summary Report of Portable System

Operations for Project LONGSHOT, Tech. Rept. No. 66-62, Contract
VT/74051, AF 33(657)-12145, Teledyne Industr., Geotech. Div.,
Garland, Texas, 1966.

In October 1965, Teledyne Industries, Geotech Division was
assigned to occupy five portable system sites in northern Canada
and one portable system site in Greenland to record seismic data
from the Project LONGSHOT detonation. The six portable seismo-
graphs successfully recorded data two weeks preceding and two weeks
following LONGSHOT detonation.

Results of the operations indicate that the portable seismograph
systems are an effective means of recording seismic data fr : short-
periods of time in remote locations. This effectiveness is expected
to be increased as the system operators become more familiar with
the instrumentation.

TELEDYNE INDUSTRIES (STAFF), Support Systems for the B-1 and F-3

LASA Subarrays, Tech. Rept. No. 65-125, Project VT/4051, Contract
AF 33(657)-12735, Geotech. Div., Garland, Texas, 1965.

The report deals with LRSM participation in the LASA Program
during the installation and operation of the two experimental seis-
mograph arrays near Miles City, Montana. The activities included
the preparation and installation of three shallow-hole seismographs
at the subarray centers and general support during subarray measure-
ments experimentation. The report describes the central installations
and the recording van modifications incorporated during the support
period.

TELEDYNE INDUSTRIES (STAFF), Survey of Seismic Noise in the Montana

LASA Area, Rept. No. TR-66-77, Contract VT/4051, AF 33(657)-12145,
Teledyne Industries, Inc., Geotech Div., Garland, Texas, 1966,

This report describes seismic bacliground noise measurements
taken from short-period data recorded in the area of the Large Aper-
ture Seismic Array (LASA) in Montana. Data are taken from the short-
period .ertical seismograph. The data compilation methods for the
standard and random noise surveys are discussed. Percentage of
occurrence curves and noise spectrum curves are developed for each
study.
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TELEDYNE INDUSTRIES (STAFF), Tonto Forest Seismological Observa-

tory Extended Array Telemetry System, Tech. Rept. No. 65-97, Pro-
ject VT/4051, Contract AF 331&57 ;-12135, Geotech. Div., Garland,

Texas, 1965.
VESIAC 13,840 VU An extended array of seismographs has been installed in Arizona,
AD 480 405 This array consists of eight mobile LRSM seismological laboratories

and the TFSO, with a telemetry network connecting the mobile labora-
tories to the observatory. A complete summary of the basic subsys-
tems, their location, and relation to the extended array system, and

a comprehensive description of the development, installation, and
operation of the instrumentation comprising the telemetry system is
included. This information forms what is essentially a "'system man-
ual” for the extended array.

TELEDYNE INDUSTRIES (STAFF), Travel-Time Anomalies at LASA,
Rept. No. LL-1, Contract AF 19{628)-5167, Teledyne Industr., Earth
Sci. Div., Alexandria, Va., 1966,

VESIAC 15,168 VU World-wide average travel-time curves are inadequate to permit

AD 645 331 optimum phasing of teleseismic signals, Phase alignment corrections
in the form of station relative travel-time anomalies of LASA, based
on approximately 350 events, are presented.

TENG, T. L., Attenuation of Body Waves and the Q Structure of the Mantle,
Sci. Rept., California inst. of Tech., Pasadena, California, 1967.

VESIAC 16,732 VU The variation of Q_ with depth is studied using the spectrums of
a large number of P wdves from two deep earthquakes. Two assump-
tions are made: (1) the normalized source spectrum is not a function
of the angle of radiation; (2) Q_ is independent of frequency, at least
within the band of 0.01 to 0.2 cfs‘s. Spectral ratios of two body wav s
are used to eliminate the source effect and the effect of the wavefront
divergence.

TENG, T. L., Body-Wave and Earthquake Source Studies - Parts I and II
(THESIS), Contract AF 49(638)-1337, Calil. Inst. of Tech., Pasadena,
Calif., 1966,

VESIAC 14,633 VU This report is a study on the radiatior: and propagation of seis-
mic body waves. DBased on a reformulated seismic ray theory and
supplemented by the results of several associated boundary value
problems, a niethod of bndy wave equalization is described which en-
ables the extrapolation of body-wave fields from one point to another.
Applications of this method to studies of earthquake source mecha-
nism and earth's structure, specifically its anelasticity, are presented.

TENG, T. L., Reflection and Transmission from a Layered Core-Mantle
Boundary, Contract AF 49(638)-1337, Calif. Inst. of Tech., Pasadena,
Calif., 1966.

VESIAC 15,185 VU A class of transfer functions in terms of layer matrices are
derived for the transmission and reflection of plane harmonic P or §
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waves incident from either side of a layered core-mantie boundary.
These results can be used in the study of the structure of the core-
mantle boundary and the attenuation of seismic waves inside the core.
A computer program coded in compiex arithmetic for an 1BM 7094

is used to evaluate these functions, Numerical vaiues obtained for
five suggested models of the core-mantle boundary are compared and
discussed. No attempt is made to deduce a modei capabie of explain-
ing core-phase observation. The aim has been rather to formulate
the metiod, and estabiish generai criteria for pianning of future ex-
perimentai work,

TEXAS,UNIV. OF (STAFF), Quarterly Report of Progress Under U. S.

Coast & Geodetic Survey Contract CGS- » Quarterly Status Rept,
No. 3, Contract: CGS-1198, Univ. of Texas, Austin, Texas, 1964
VESIAC 10,454 YU During the period 1 May through 31 July, work has continued on

the design and construction of two types of seismometers. The con-
struction of a solion verticai seismometer and a reduced-size soiion
horizontal seismometer is complete, Shake table experiments have
been performed on these instruments at the Geotechnicai Cosporation,
Garland, Texas. Both instruments were used for evaiuation tests at
the U. 8. Coast and Geodetic Survey Seismic Laboratory, Albuquerque,
New Mexico. The vertical seismometer performed very weii, but

tire horizontal unit had spurious noise, Work has been pianned to
isolate tie source of this noise and eiiminate it. Reproductions of
records made at Aibuquerque are included. This report has been
delayed to include these field test results,

TEXAS, UNIV.OF (STAFF), A Quarterly Report of Progress Under U. S.
Coast and Geodetic Survey, 1 January Through 31 March 1965, Quarterly
Status Rept. No. 5, Contract CGS-1198, Univ. of Texas, Austin, Texas,
1965,

VESIAC 12,018 vu Work was done on the solion seismograph system. A new modei
solion seismometer has been buiit which is slightly different from
the verticai unit described in Quarteriy Status Report No. 4. The
advantages derived frrom the addition of a ieaf spring are discussed.
This unit is aiso being prepared for the addition of an electromechan-
icai shaker for calibration purposes. Sonie testing was done on this
"2-way" instrument on the Geotech shake tables. No excessive noise
was observed during recordings made using a horizonial seismometer
which previously produced noisy records. A solion was built with a
sensitivity of neariy 10 times that of previous units,

TEXAS,UNIV. OF (STAFF), A Quarterly Report of Progress Under U S.
Coast and Ueodetic Survey, Annual Summary Report, 1 August
Through 31 October 1964, Quarterly Status Rept. No. 4, Contract
CGS-1198, Univ, of Texas, Austin, Texas, 1965,

VESIAC 12,017 vU This report discusses further deveiopment of the solion seis-
mometers carried out during the past year. The first unit designed
and constructed is given; configuration and calibration are discussed,
Two fieid tests were conducted at the Seismic Laboratory, Aibuquer-
que, New Mexico., Results of these tests are presented. The solion
horizontal seismometer records were noisy., Performance is dis-
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cussed. Discussed are: (a)theory and operating principles of the
Solion Seismometers; (b) future plans; (c) solion transducers for use
in seismometers, An appendix contains figures of: (1) horizontal
solion seismometer; and (2) vertical solion seismometer.

TEXAS INSTRUMENTS, INC. (STAFF), Large Array Signal and Noise
Analysis, Quarterly Rept. 1, Contract il’-‘ 33765 77-16678, Texas
Instr., Inc., Dallas, Texas, 1966.

VESIAC 15,555 VU The quarterly report, covering the period from 16 May 1966
through 15 August 1966, consists of a short statement on the progress
of the work. Work has included computer processing, a small ensem-
ble of signals and noise, preliminary processing of one signal and
one noise sample, and programming and evaluation of a method of de-
tecting low-level wavelets in a Gaussian background. No segment of
the proposed research is sufficiently completed to justify a detailed
report at this time. A fairly extensive investigation of one noise
sample should be completed in time to be presented at the forthcom-
ing LLASA conference,

TEXAS INSTRUMENTS, INC. (STAFF), Multiple Array Processor, Quar-
terly Rept. No. 1, 1 October 1964 Through 31 December 1964, Order
No. 104, Contract AF 33(657)-13904, VT/5052, Texas Instr., Inc.,
Dallas, Texas, 1965.

VESIAC 10,434 VU The first quarter of this contract has been spent primarily in
engineering evaluation of components to be purchased for the proces-
sor. The delay lines used in the prototype system have been examined
carefully, and no performance degradation was observed, gidentical
delay lines have been ordered for the second system. Design and
ordering of delay line equalizers and equalizer amplifiers are dis-
cussed. The timing system preliminary design has been completed
and the circuitry set up on "breadboards.” Testing of the circuitry
and the system enclosure modifications being made are discussed.

TEXAS INSTRUMENTS, INC. (STAFF), Multiple Array Processor, Quar-
terly Rept. No. 2, 1 January through 31 March 1965, Project VT /5052,
Contract AF 33(657)-13904, Texas Instruments, Inc., Dallas, Texas,
1965.

VESIAC 10,594 vU References to the objectives included in Quarterly Report No. 1

AD 625 491 for this contract should be made during the reading of this report.
Progress is mentioned in these areas: a)two iacceptable MCF systems
have been developed for use at UBSO: b) wavenumber spectral esti-
mates of the noise field at TFSO have indicated high-velocity noise to
bedominant; c) good results from a MCF test set containing one in-
put and two outputs have heen obtained. More exact digital measure-
ments are being made: d) hardware construction has begun and is
proceeding on schedule.

TEXAS INSTRUMENTS, INC. (STAFF), Operational Manual for Ocean-Bottom

Seismographs, Manual, Contract F33657-68C-0242, VT/8701, Texas Inst.,
Inc., Dallas, Texas, 1968
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This manual contains operating and maintenance information on
the OBS and auxiliary shipboard equipment required for OBS su)port
during field operations. All three OBS configurations (Mark 11, Mark
1V, and Mark V) arc included In this manual, and information presented
pertains to all conflgurations unless otherwise noted.

TEXAS INSTRUMENTS, INC. (STAFF), Seismogram Atlas of Nuclear Explo-
sfons 1961, Contract AF 19(604)-8517, Texas Inst., Inc., Dallas, Texas,
1962 (OFFITIAL USE ONLY).

TEXAS INSTRUMENTS, INC. (STAFF), Scismological 13ulletin Blue Moun-

talns Selsmologlcal Observatory, Vol. T, Contract No. VT/1124, Texas
Instruments, Dallas, Texas, 1962,

Included are data on the carthquakes recorded between 1 September
1962 and 31 December 1962. These data were recorded at the vertical
array of the Blueridge Seismological Observatory, a quiet station with
microseisms primarily of 2 and 4-second periods :and occasional 3
cps wave trains, Data include date of earthquakes, system (Component
used to measure arrival time), phase arrival time, compression or
dilation, ground motion, type of earthquake (local, near- reyional,
regional, teleselsmic) and remarks such as epicenter and region,
origin times, foci depths, magnltude, and operational difficulties
affecting data interpretation. The seismographs ind their amplitude
response, station eonstants, and arrangement of the vaults of the
array are given,

THIELMAN, H. P., and R. 8AX, Relation Giving the Phase Velocity in
Terms of the Group Velocity of a Wave, Contr. No. VT 2037, AF 33
{857)-7427, United ElectroDynamics, Inc., Pasadena, Calif.. 1962,

Using a mathematical relation between the phase and velocity
and the group velocity in terms of the period, the author derives an
explicit expressicn of the phase velocity in terms with the group
veloclty.,

THIRLAWAY, H. 1. S., Some Observations from Large Arrays. VESIAC
Rept. No. 4410-71-X, Contr, No, SD-78, Univ. of Michigan, Inst. of
Sct. & Tech., Ann Arbor, Mich., 1964,

The author discusses pessible causes for the variation about
the average magnitude of a well observed event, This variation is
commonly one magnitude. Onc cause frequently given is a general
«zimuthal dependence, but the author shows that this breaks down
in particulars. In amplitude studies of array teleseismic recordings,
relative coupling factors of two or three are observed within areas
of about 100 kmi which include ‘he same rock type and regional
structure. Still another contributing factor may be interference by
spurious signals,
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THIRLAWAY, H. I. S., E. W. CARPENTER, Seismic Signal Anomalies,
Travel Times, Amplitudes, and Pulse Shapes, Contract SD-178, Univ.
of Mich., 1. S. T., Ann Arbor, Mich., 1966.

VESIAC 13,999 k VU A simplified theoretical treatment of the body and surface waves
from compressional-wave sources provides a model with which to
compare experimental data.

Records from large arrays are used to illustrate anomalies in
pulse shape, amplitude, and arrival time. Comparisons between arrays
and between instruments in one array are discussed. As a by-product
of these studies, the directional resolving power of the arrays Is
demonstrated.

THOMSON, K. C., Compendium of Measured Rheo-Optical Properties of
Hysol 4485, AFCRE-BS-SSQ, Contract AF 19(628)-212, Wesfon Observ.,
Weston, N. J., 1965.

VESIAC 10,775 VU A measuring program was conducted with the aim of determining
the complete rheo-optical characterization of a certain Urethane rub-
ber compound (HYSOL 4485) =uitabie for dynamic photoviscoelastic
studies. The shift curve and the master curve at 60OF are presented
for both the shear storage modulus and the shear loss tangent, in
determining the shear properties sinusoidal loading of sp.cimens
cut as hollow cylinders was used. Using a method designed originally
by Selway and Brown the dynamic stress optic coefficient and the
complex Youngs modulus were measured at room temperature,

THOMSON, K. C., Full-Field Seismic Modelling, Contr, No. GRD Task
865210, Air Force Cambridge Research Lab., Wash., D. C., i963.

VESIAC 8284 vU This report discusses a modeliing technique - a method of

AD 419 653 viewing and photographing the entire field of the wave simultancously
at all positions. Time dependence is obtained by sequential photog-
raphy. Excitation of the model is produced by striking it repetively
with a small metal pin operated by the cam foliower on a 14-inch
fiywheel rotating at 30 cps. The models are transparent, permitting
visualization and quantitative representation of the wave through
the photoelastic effect. The waves appear to stand still or to pro-
pagate through the use of stroboeiastic iliumination and a continuousiy
variable phase relationship between striking and fiashing, controliabie
by the observer. Simultaneous full-field viewing of models up to
16-inches in diameter is possible. Photographs of waves are in-
cluded.

THOMSON, K. C., and J. A. {iILL, Seismic Modei impactor —No. 27,
AFCRL-63-790, Project 865210, AF Cambridge Res. Lab., Washing-
ton, D. C., 1963.

VESIAC 9445 VU A new type of strobe-photoelastic impact source is described in

AD 424 961 detail, including specifications, desigm, and operation. This equip-
ment extends the modei size availabie, for photoelastic studies of
propagating waves, from models having iinear dimensions of an inch
or two to models more than a foot square.
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The seismic model impacter unit supplies a 1/8 inch deflection,
within a time of 1 millisec, to the model material. This impact is
repeated precisely 30 times per second.

THORPE, S. F., D. J. GLASSCOCK, L. C. LANDE, and F. P. VAN LEER,
Long-Range Seismic Measurements - GASBUGGY, Rept. No. TR 68-17,
Contract VI/8703, F33657-67C-0734, Geotech, Teledyne Indust., Inc.,
Garland, Texas, 1968.

VESIAC 17,917 VU An analysis of seismological data from a Project PLOWSHARE
AD 828 523 underground nuclear explosion as a continuing study to provide infor-
mation to aid in distinguishing between earthquakes and explosions.

TOCHER, D., Semiannual Technical Report I, January 20, 1964-July 20,
1964, Contract ARPA Order No. 533, U. S. Coast and Geodetic Survey,
Wash., D. C., 1964

VESIAC 8446 VU This report deals with the VELA UNIFORM Experiment in the
Aleutian Islands. Design and construction of instruments are dis-
cussed. Work was begun on the Operations and Analysis Plan for
the Experiment in February. The submitting and carrying out of
the plan are discussed. From the beginning, adverse weather con-
ditions hampered the scheduled completion of various phases of
the field operations. Planning for the preliminary analysis of the
data from the Experiment was begun in March 1964, The seismicity
in the Andreanof Islands in the past 6 years was reviewed; epicenters
of four earthquakes were plotted on four maps. Four methods of
determining the zero-depth epicenters of earthquakes and ''unknown''
bias in the Experiment were examined, and other matters,

TOCHER, D., Some Factors Affecting the Local Earthquake Magnitude
Scale, VESTAC Rept, No. 4410-71-X, Contr. No. SD-78, Univ. of Mich.,
Inst. of Sci. & Tech., Ann Arbor, Mich., 1964,

VESIAC 8128 H VU After discussing Richter's original definition of magnitude (made

AD 441 592 in 1935), and later attempts to extend the distances at which this table
might be applied, the author considers some of the factors which in-
fluence the recorded amplitude. Ile discusses how a magnitude for
each shock was established, and the results of instrument correction
for each of the central California torsion instruments, These correc-
tions were applied to the individuals of magnitude for each instrument
and each earthquake, so that the sum of deviations of all central
California values from the adopted values for all 24 earthquakes was
Zero.

TOCHER, D., A Study of Focal Mechanism and Aftershock Characteristics
of Small Earthquakes, Semiannual Tech, Status Rept., Contract No. AF
49(638)-904, Univ, of Calif., Berkeley. Calif., 1961.

VESIAC 5580 VU This semiannual technical report, covering the period from 1
January to 30 June 1961, summarizes progress made respecting the
various specific tasks originally identified and assigned in Item 1-
Research of Part I— Statement of Work of the subject contract.
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TOKMAKOV, V, A, and D. A. KHARIN, ''"The Modiflcatlon of the SPM-16
Selsmic Receiver for Recordlng Accelerations during Low-Frequency
Osclllations,"" Trudy Inst, Fizlkl Zemli, A, N, SSSR, No. 5, pp. 126-
130, 1959, (Translated from Russian), Contract DA 49-083 OSA-31317,

VESIAC 17,119 vU We have described the methods and results of modifylng severai
of the structural components and circuits of the SPM-16 seismic
receiver connected with an over-dimped galvanometer for recording
accelerations,

TOKSOZ, M. N., K, CLERMONT, Radiation of Seismic Waves from the
Bilby Explosion, Rept. No, 183, Project VT/6702, Contract F 33657-
7-C-1313, ARPA Order No. 624, Teledyne, Inc., Alexandria, Va.,

1967,
VESIAC 16,381 VU The seismic surface wave and P-wave data generated by the
AD 814 690 Bilby explosion and the associated cavity coliapse are studied com-

paratively to determlne the radiation hatterns of these waves, The
asymmetric radiation patterns of P and Raylelgh waves as well as
the presence of Love waves are expiuined in terms of a composite
source. Thls consists of an isotrople dilatational component due

to the explosion and « double-couple component due to tectonic effect,
The relative strength of the multlpolur component is 0.47 tlmes that
of the explosion,

TOKSOZ, M. N., Radiation of Seismic Surface Waves from Underround
Explosions, Rept. No, 7885-1-X, Contract DA 49-087 OSA 137,
SD-18, Univ. of Mich., Inst, of Scl. & Techi., Ann Arbar, Mich., 1967,

VESIAC 15,915- vU The radtation of surface waves from underground nuclear ex-
nloslons 1s studied to determine the mechanlsm of the release of
seismic energy. The spectra of the observed Rayvlelgt waves are
corrected for propagation effects and the shapes of the pressure
milses are determined at the boundary of the linear zone for several
explosions. This infarmatlon, together with the initial shape of the
nressure pulse, deduced from near-source calculations and observa-
tions, may te uttlized to investigate the effects of the noniinear re-
glon on (he scismle pulses observed at somo distance.

TOKSOZ, M. N., an* iR, ™ 1.ACOSS, Mode Structure and Source of Micro-

seisms, Scl. Rert., Contract AF 39(638)-1037, Mass. Tnsi. of Tech,,
Cambridge, Mass., 1967

VESIAC 18,518 vU Frequency-wavenumber spectra of microselsms have heen ab-
tained using a set of short period and long pertod selsmometers at
LASA. Frow the phase veloclty and dlrection of body waves source
areas have been determined, They coincide with the low pressure
regions on the weather map, At longer perlods microsel sms consist
of fundamental mode Raylelgh and Love waves, with the former being
domlnant,

TOOLEY, R, D,, T. W, SPENCER, and 1l, F, SAGOC]I, _l_h'fl(‘c(ion and Tr;ms\-
mtssion of Plane Compresstonal Waves, Contract No, AF -B394;
Cahf. Res, Corp., 1a Habra, Calif., 1963,
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VESIAC 7380 VU The encrgy partition of a plane compressional (P) wave impinging
AD 429 797 upon a plane interface is analyzed, The mathematical solution is pre-
sented and discussed wlth particular emphasis on the nature of the
transmitted waves when the angle of incidence exceeds the critical
angt>, Extensive tables of data are presented which cover a wide range
of the input parameters. The data is discussed and representative
data samples plotted.

TOWLE, L. C., R. E. RIECKER, Pressure Gradients in Bridgman Anvii
Devices, Sci. Rept. No, AFCRL 65-707, Contract AF 19(628)-1646,
fig. AFCRL, OARR (CRJ), Bedford, Massachusetts, 1965.

VESIAC 13,122 VU Experimental evidence regarding pressure gradients in Bridgman

AD 623 933 anvii devices is reviewed and some new experimentai data ar? pre-
senied. A simpie empiricai reiationship describing the pressure
distribution is derived which is consistent with experimental observa-
tion. The experimentaiiy determined pressure is used to estimate
errors introduced into various types of anvil experiments by pressure
gradients. Given are numericai vaiues for ihe correction factors.
Results are given for anaiyses of shear experiments. Resuits re-
garding analysis in connection with ihe peripherai sampie region are
glven,

TRAVIS, 11. S., i_nt_grpolated Jeffreys and Builen Seismoi»gglcal Tabies,
Tech. Rept. No. 65-35, Project VI/405T, Coniract AF 33(657)- 12145,
Geotech. Corp., Gariand, Texas, 1965.

VESIAC 13,842 VU The travel times for ali body phases tabulated in the Jeffreys and

AD 480 406 Buiien Seismoiogical Tables (1958) have been calculated by interpoia-
tion for distance Intervais of 1degree at each of the 14 focai depths
estabiished by Jeffreys and Buiien. Travel Times have simiiarly been
derived for the phases "diffracted " (P at distances beyond 105 de-
grees) and "PKPPKPPKP”, based on data extracted from the Guten-
berg and Richter travel-time charts (1934-i939). The digitai compu-
ter program by which the calculations were affected s described.
Techniques involved are discussed and fuily interpoiated tabies in
a convenient form are presented,

TRAVIS, 11. S., R. A. WEISBRICH, and R. & SiMONS, Statistics Associated
with the Detection of Body and Surfice Waves from Farthquakes and
Underground Detonations, Tech. ftept. No. 66-83, Contract VT 6703,
AF 33(657)-16270, Teledyne Industr., Geotech. Div., Gartand, Texas,

1966.
VESIAC i5,i58 VU A statistical survey of the LitSM Selsmoiogic:i Bulletin was
AD 803 340 made to determine the chances of detecting long- and short-pertod

P, long-period S, and long-period surface waves from earthquikes

at four different LRSM sites - LC-NM, MN-NV, RK-ON, and DII-NY.
The probabilities were tabuiated as joint functions of epicentral dis-
tance and magnitude, based on hypocenter information suppiled by
the USC&GS. A simiiar survey was made of i% LRSM Shot Reports
to determine the frequency with which these phases have been de-
tected from underground detonations, all LRSM stations considered.
An attempt was made to compare the earthquake and detonation
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statistics. Results concerning detection of body and surface waves
are given.

TRESKOV, A, A., ""Seismic Investigations of the Earth’s Crust,’' Trudy
Geof. Inst., Akad. Nauk, SSSR, No. 26, pp. 92-99, Undated, (T ranslated
from Russian), Contract DA-49-083 OSA-3137.

A survey of data on the structure of the earth's crust is presented.
The comparative advantages and shortcomings of the teleseismic
methods proposed by the author for determining the thickness of the
crust are discussed and the prospects of further work in that direction
are designated.

TROTT, W., Experimental Investigation of Thermal Noise, Tech. Rept.

No. 66-90, Project VI/6706, Contract AF 33(657)-16406, Teledyne

Co., Geotech. Div., Garland, Texas, 1967.

The primary objective of the experimentai investigation of thermai
noise was to verify and apply an analysis derived by National Bureau
of Standards which can spectrally describe thermal energy in seismo-
graphs. When applied to a typical, operational, long-period seismo-
graph, the NBS analysis shows the need for 10 kg inertial mass for
a system magnification of about 130 k at 25 sec. Two experiments
were designed to verify the NBS analysis. Aithough the first experi-
ment was only partially successful, the results of the second experi-
me:.. were agreement with theory, There was sufficient agreement
between the empirical and theoretical spectra to verify the validity
of the NBS anaiysis. The NBS analysis was therefore recommended
for present use.

TRROYANSKI], V. T., "The Use of Extended Time-Distance Curves of Wiives
Refiected from Subsalt Boundaries to Study the Form of Salt-Dome
Cores,’’ Razved. Geofiz., No. i, pp. 5-17, 1964, (Transtated from
Russian), Contrict DA-49-083 OSA-31317.

Earlier articies. in which the interpretation of extended records
of the waves refiected from some boundaries beiow the salt domes is
discussed, omitted the analysis of the peculiarities of such wiaves
passing through the lateral surface of a salt-dome. The author supplies
this information on the basis of tho theoretical calculations and fleld
observations made in the southwestern Caspian region in 1962. Re-
sults concernlng the reflections of waves from such a boundary, and
the various distances at which these waves are registered :ind recog-
nized, are described. For a proper choice of the distance hetween
the seismographs, It must be remembered that the apparent velocities
of a refiected wave may be very small if the iangle of the slope of the
laterad surfuce of i salt dome s large.

TSIMEL’ZON, i. 0., '"The Deep Structure of the Earth’s Crust and Tectonics
of Azerbaidzhan According to Data of Geophysical investigations, "’
Sovetskaya Geologiya, No. 4, pp, 103-111, 1965, (Translated from

TRussian), Contract DA 49-083 OSA-31317,
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VESIAC 13,634 vy Reported is an investigation, conducted during 1959-1962, of the
deep structure of the earth's crust of Azerbaldzhan and of the tectonics
of its oll-bearing regions on the basls of results of a quantitative inter-
pretation of gravity anomatles., Included are sectlons of the crust
along seven profiles which were plotted schematlcally, Also included
are structural schemes for the principal layers of the crust, and
schematlc drawlngs corresponding to them of the isolines for the total
thickness, Results provided gcological-geophysical profiles and tec-
tonic schematic diagrams of the oil- and gas-bearing regions. Given
Is a scheme for comparison of the structural arrangement of the basjs
of the sedimentary complex of rocks with the reglonal deep structure
of Azerbaidzhan.

TUCKER, B. L., Decoupling Estimates for Uﬂcr_ground_lﬂxl)ﬁ@io_ns, Re-

search Paper P-204, Contract SD-50, Institute for Defense Analyses,
Washington, D, C., 1965,

VESIAC 13,081 vU A conslderable body of data, reported in this research paper, in-

AD 624 715 dicates a decoupling facter of the order of two for a sult cavity com-
pared with alluvium or valley tuff. The small-scate tests made by
the II'T Resecarch Institute (II'TRI) with the Iligh Explosives (IIE) mea-
sured in ounces are reported. The author concludes that: 1) cavities
in soft rock probably do not decouple at all but increase the seismic
slgnal; 2) an increase in decoupling because of high-frequency absorp-
tlon appears untlkely, but should such an effect exist, decoupling factors
would probably still he less than ten; 3) cavity decoupting may actually
Increase detectablity because of the lower background noise at the
higher frequencies produced by the cavity,

TUEZOVA, N. A., "Relationshlp Between Some Physical Propertles of
Rocks in Southwest Turkmentia and the Regional Geology,** prikl,
Geofiz., No. 23, pp, 91-99, 1959, (Translated from Russian), Con-
tract SN-78,

VESIAC 12,442 vy In studying the geological structure of southwest Turkmenia, and
ol the Pribalkhansk depression in particular, rather extensive data
were collected on the physical properties of rocks of the Akehagyls..
and Apsheronsk stages and the red colored fayers of the Neogene,

The rock samples subjected to determinations were collected
from exploritory holes dritled in small anticlinal folds which compli-
cate the near-axlal portion of the depression,

The antiellnes of these folds are broken up, as i rule, by numerous
joints and faults.

In the systematie study of the results of determinations of density,
porosHy, and rebound coefficlent a certain coincident pattern was ob-
served In the varlation of these parameters over the areas,

TURCOTTE, F, T., The N_:(_F}vifllglml(_jjgiﬁnli(! th}vplk. Fimal Sci, Rept.,
16 February 1962 to 15 September 1966, Rept, No. AFCRI.-66-757,
Contract AF 19(628)-358, Boston College, Chestnut IHH, Mass., 1966,

598



WILLOW RUN LABORATORIES

VESIAC 15,190 VU A S-P network of five stations in New England has been established
AD 644 200 and malntained. Seismlc data from the four northern statlons are
telemetered to the flfth statlon at Weston.

Refractlon studies have determlned crustal thicknesses underlylng
the four northern stations. Correlation of these results south to Weston
1s questionable.

Anomalous departures of arrlval times from the Jeffreys-Bullen
travel-time tables have been observed as a function of azimuth of
approach to the stations,

Seismicity of New England and adjacent areas ls summarized from
November 1962 through September 1966.

Work with crustal transier functions applicable to New England
ls described, and a ray theory explanation given for the impulse re-
sponse obtalned.

TURCOTTE, F. T., The New Engiand Seismie Network, Final Sci. Rept.,
Sept. 1966 Through Sept, 1967, Rept. Na, AFCRL-67-0549, Contract
F19628-67C-0021, Boston College, Chestnut Hill, Mass., 19617.

VESIAC 17,300 VU A description of the station sites and instrumentation forming the
AD 664 078 New England Seismic Network are presented.

Local earthquake activity recorded from September 15, 1966 to
September 15, 1967 is summarized.

Magnification curves for the recording system form an Appendix,

TURNBULL, L. 8. JR., D. G. LAMBERT, and C. A, NEWTON, Rayleigh
Wave Discrimination Techniques Between Underground Explosions
and Earthquakes, Sci. Rept., Rept, No. 211, Contract VI/6702,
F33657-68C-0945, Teledyne Inc., Alexandria, Va., 1968

VESIAC 19,155 VU Discrimination between underground nuclear explosions znd

AD 844 655 shallow earthquakes using the vertical component of the Rayleigh
wave is achieved ustng several techniques. This analysis includes
the previous developed area under the Rayleigh wave (ARZ), the
newly applied total energy (ERZ) and the total energy transported
across a unit width of the waveruide by the Rayleigh wave (REF).
Results for several explosions and earthquakes of varying magmitudes
are presented. Evaluation of these techriques and their applicability
in an automated discrimination program is discussed. An attempt
is made to incorporate a matched filic approach for weak signals.

TURNBULL, L. S,, and D. B. RABENSTINE, Rayleigh Wave Analysis of
Atmospheric Explosions, Sci, Rept., Rept. No, 228, Contract VT/6702
T33657-68C-0945, Teledyne Indust., Inc., Alexandria, Va,, 1968

VESIAC 19,269 VU During the month. of July through September, 1968, a series of
atmospheric explosions was detonated in the South Pacific. The events
analyzed are those of July 7, July 15, August 3, August 24, and Sep-
tember 3, 1968. The analysis includes matched filtering for relative
amplitude measurements, body and surface wave magnitude comparisons
phased summing, and ARZ-ERZ measurements. The events iare dis-
cussed individually, and a summary of pertinent data is presented in
several figures and (ables,
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TURPENING, R. M., A Linear Mode Filter for Seismic Waves, THESIS,
Contracts: AF 49(638)-1170, AF 49(638)-1759, U. of Michigan, I. 8. T,,
Ann Arbor, Michigan, 1966

VESIAC 19,037 VU This paper describes a method of filtering P wave signals from
Rayleigh wave type noise. The system is linear and thus operates
well when the input signal-to-noise ratio is near one. Although the
basic concept involves three-dimensional Fourier transforms here
the theory and examples of application are given for a two-dimensional
derivation,

TVALTVADE, G., '"Some Data on the Structure of the Earth's Crust in the
Abastumani-Tsnisi-Moktsevi Region (Eastern Georgia), Izv, Akad.
Nauk SSSR, Ser. Geogr. i. Geof., Vol. 9, No. 1, pp. 36-38, 1945,
{Translated from Russian), Contract SD-78,

VESIAC 12,333 VU This is a preliminary report of an experimental investigation of
the hydromagnetic interaction between rapidly moving, hot, ionized,
and therefore conducting, gas and an intense magnetic field. The ex-
periment has two essentlal features: the gas flow is so rapid that
dynamical effects of compressibility are present; the system has
axial symmetry.

UDINCEV, G. B., ""The Relief of the Kurile-Kamchatka Trench," Trudy
Instituta Okean, Acad. Sci., Vol. 12, pp. 16-61, 1955, (Translated from

Russian), Contract SD-78,

VESIAC 10,930 VU This long article on the relief of the Kurile-Kamchatka Trench
contains four main sections: (1) A survey of the various trenches of
the oceans of the world. (2) The history of the investigation of the
relief of trenches. This sectlon covers roughly the period 1880-
1955, and is concerned with the expeditions und investigations of many
countries; (3) The principle features of the relief of the Kurile-Kam-
chatka trench. This is the longest sectiop of the article. Itlustrated
with a2 number of figures, it contains a thorough discussion of the
subject; {4) The geological structure of the Kurile-Kamchatka trench.

UNDERWATER SYSTEMS, INC. (STAFF), CIIASE 11l Source Data, Tech.
Progress Rept, No. 7, Contract NOnr 4026(007, Underwater Systems,
Inc., Silver Spring, Md., 1965,

VESIAC 12,136 VU This report contains pertinent data obtained a sea from the ex-
plosion of the Coastal Mariner. The shot location was: latitude 370
11.8 sec North, Longitude 740 21.1 sec West; accuracy was estimated
a! plus or minus 250 yards, The water depth was estimated to be
approximately 5000 feet, The shot depth was approximately 900 feet,
The yield was approximately 700 tons TNT equivalent. Meteorotogi-
cal data and sequences of operations are given, and six figures are
ineluded.

UNDERWATER SYSTEMS, INC. (STA¥F), CBASE 1V Source Data, Tech.
Progress Rept. No. 8, NOnr 4026(00), Underwater Systems, Ine.,
Silver Spring, Md., 1965.
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This report contains pertinent data obtained at sea from the ex-
plosion of CHASE 1V. Included are data on shot location, water depth,
shot instant, shot depth, and yield.

UNDERWATER SYSTEMS, INC. (STAFF), CHASE V Source Data, Tech.

Progress Rept. No. 11, Contract NOnr 4026{00), Underwater Systems,
Inc., Silver Spring, Md., 1966.

Pertinent data obtained at sea from the explosion of CHASE \'s
(Issac Van Zandt) are: (1) Shot Location: Latitude 390 28" North;
Longitude 1250 48' West; Shot Location accuracy unknown; however;
best guess is + 1/2 mile; (2) Water Depth: 12,500 + 100 feet: (3) Shot
:nstant: 05H49M06.85S + 00HOOMO00.25S Zuly (GMT); (4) Shot Depth:
3,750 feet + 250 feet; (5] Yield: 1.0 + 0.2 kilotons,

UNDERWATER SYSTEMS, INC. (STAFF), Spectral Analysis of Hydroacous-

tic Signals Generated by the Chase Explosions, Tech. Progress Rept.
No. 9, Contract NONR 4026(00), Underwater Systems, Inc., Silver
Spring, Maryland, 1965,

Hamilton and Patterson reported on spectrogram analysis of the
hydroacoustical signals received at Bermuda and generated by the
Chase explosions. Copies of the magnetic tape recordings were for-
warded to Underwater Systems, Inc., for tape loop analysis. This
report presents typical results from that analysis. The analysis pro-
cedure, performed bv transferring the signal of interest to a tape loop
which is analyzed by a Panoramic Singer Metrics Analyzer, is de-
scribed. Tape speed up and modification of the analysis band are
discussed. Data a.- figures give results for Chase II, Chase IIL and
Chase IV. Reverberation losses and conclusions are riven,

UNITED EI ECTRODYNAMICS, INC. (STAFF), Data Compression. Contract

VT/2037, AF 33(657)-7427, United ElectroDynamics, Inc,. Pasadena,
Calif., 1963 (OFFICIAL USE ONLY).

UNITED ELECTRODYNAMICS, INC. (STAFF), Digital Services, Rept, No.

3, Contract No. VT/2037, United ElectroDynamics, Alexandria, Va.,
1963,

Discussed are the activities of the Computational Services Pro-
gram of the VELA UNIFO!'M Data Analysis Center, and a list of the
digital programs. The DATDC library of digital seismograms has
grown to almost 60C; the list of available digitized data is kept on
pbunched cards and updated every two weeks for distribution within
the DATDC. The tapes are binary, low density (200 frames per inch),
and contain 120 integers per record. They are compatible with any
IBM 7000 or 1400 series computer, but those with CDC 1604 computers
may have copies of original tapes, and can he furnished copies of
DATDC retrieval programs. Discussed is digitizing of short-period
vertical, radial, and transverse components from LRSM stations and
arrays, and other digitizing, Fortran was most often used.
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UNITED ELECTRODYNAMICS, INC, (STAFF), Long Range Seismie Measure-

ments, Project 8.4, AARDVARK, Contract No. VT/2037, AF 33(657)-7427,
United ElectroDynamics, Alexandria, Va., 1962,

Data from this event of May 1962, a shot at NTS in tuff at a depth
of 1434 feet with a magnitude of about 4.9 myp, concern Pn and Pg for,
the most part, The data include arrival times, travel times, periodg,
amplitudes, and an amplitude/period versus distance plot. Also given
for Pn alone are magnitudes and travel-time residuals.

UNITED ELECTRODYNAMICS, INC, (STAFF), Long Range Seismic Measure-

ments CACHE CREEK EARTHQUAKE and CACHE CREEK AFTERSHOCK,
Contract No. VT/2037, AF 33(657)-7427, United ElectroDynamics, Inc.,
Alexandria, Va., 1963.

This repor: analyzes data from the Caehe Creek, Utah earthquake
(August 30, 1962) and aftershoek as recorded on the LRSM film seis-
mograms from 40 mobile field teams and several seisnologieal
observatories.

UNITED ELECTRODYNAMICS, INC. (STAFF), Long Range Seismic Mea-

surements, CLIMAX, Contract No. VT/2037, AF 33(657)- 12447,
United EleetrvDynamics, Inc., Pasadena, Calif., 1964,

This report, prepired for the Air Force Teehnical Applications
Center, Wash,, D. C., by the Earth Sei. Division of United Eleetro-
dynamies, Inc., provides an analysis of signals from the following:
operating mobile field teams; Wichita Mts. Observ., Oklahoma: Uinta
Basin Observ., Utah; Bluve Mts. Observ., Oregon; Cumberland Plateau
Observ., Tenn.; Tonto Forest Observ., Arizona: and several experi-
mental or temporuary stations operated in eonnection with other re-
seareh programs,

UNITED ELECTRODYNAMICS, INC, (STAFF), Long Range Seismic Mea-
surements, Project 8.4, BILBY, Contract No. VT,720|§7, AF 33(657)-

12447, United ElectroDynamic, Inc., Pasadena, Calif., 1963,

The purpose of this report is to provide an analysis of the LRSM
film seismograms from operating mobile field teams and from several
experimental or temporary stations operated in connection with other
research programs. Described are instrumentation and proeedure,
data and results, Tables und figures are provided, and attached to the
report are illustrative seismograms showing the signals reeorded at
a number of locations,

UNITED ELECTRODYNAMICS, INC. (STAFF), Long Range Seismie Measure-

ments, Project 8.4, BRIDGEPORT EARTHQUAKE, Contract No. VT /2037,
AF 33(657)-7427, United ElectroDynamics, Ine., Alexandria, Va., 1963,

A long-range seismic measurements program was established
under VELA-UNIFORM projeet 8.4 tn record and analyze short- and
long-period seismic data from a series of U, 8. underground nuelear
tests, This report analyzes the Bridgeport, California earthquake of
April 5, 1962 as recorded on the LRSM film sersmograms to provide
data for comparison with shot data. Instrumenfation at the mobile
stations is presented. On April 5, 36 mobile stations were operational;
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VESIAC 8972 VU
AD 609 176

VESIAC 8875 VU
AD 451 532

VESIAC 7125 VU
AD 426 239

19 received short-period signals. No long-period phases were recorded.
Station site information is given, as well as the measurements of the
principal phases of the earthquake. Alsoc shown are unified magnitude s
and first-motion indication with reference to Technical Working Group

Il first mntion criteria,

UNITED ELECTRODYNAMICS, INC. (STAFF), Long Range Seismic Mea-

surements, Project 8.4, SALMON, Rept. No. 113, Project VI/2037,
Contract AF 33(657)-12447, United ElectroDynamnics, Inc., Pasadena,
Calif., 1964,

The event and recordings are described. Twenty stations recorded
L-P signals, thirty eight S-P signals. Computed hypocenter as deter-
mined by a digital computer showed an epicenter shift of 13.5 km, N
07° E. The average magnitude was 4.58, The travel-time residuals
for the Pn and P phase datua corresponded favorably with those derived
from the GNOME event, SALMON was recorded by LZ-BV at 5700 km.
IMustrative seismograms of the signals are attached.

UNITED ELECTRODYNAMICS, INC. (STAFF), Long-Range Seismic Mea-

surements Project 8.4 Seismic Waves {rom the 83 Village Explosions,
Project VT/2037, Contract No. AF 33(657)-1244%, United Electro-
Dynamics, Inc., Pasadena, Calif., 1964.

The purpose of this report is to provide an analysis of the LRSM
film seismograms from operating mobile field teams, and from
several experimental or temporary stations operated in connection
with other research programs. The report includes: a station status
report; a map of recording stations and signals received: a descrip-
tion of instrumentation and procedure; data and results. Data and
results include: principal phases, unified magnitudes, travel-time
residuals, maximum amplitudes of Pn and P, maximum amplitudes of
Lg, and multiples in a water layer,

UNITED ELECTRODYNAMICS, INC. (STAFF), Long Range Seismic Measure-

ments, Project 8.4, SHOAL, Contract No. VT/2037, AF 33(657)-12447,
United ElectroDynamics, Inc., Pasadena, Calif., 1963,

A long-range seismic measurements program was established
under Project VELA-UNIFORM to record and analyze short- and long-
period data from a planned series of U. S, underground nuclear ex-
plosions, The purpose of this shot report is to provide an analysis of
the LRSM film seismograms from operating mobile field teams. The
report contains: 1) a description of the SHOAL event; 2) station status
report; 3) map of recording station and signals received; 4) general
introduction, 5) instrumentation and procedure report; 6) statement
of data and results, Also included are three appendices: a) recording
¢ite information and unified magnitudes from Pn and P waves: b) seis-
mograph analysis diagram; and ¢) TGW-11 first motion criteria and
diagrams.

UNITED ELECTRODYNAMICS, INC. (STAFF), LRSM, Project 8.4, West

Virginia Earthquake, Lab. Rept. No. 117, Project VT, 2037, Contract
AF 33(65T)-12447, United ElectroDynamics, Inc., Pasadena, Calif.,
1964.
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The purpose of this report is to provide an analysis of the data
from the West Virginia Earthquake of 26 November 1964 recorded by
mobile field teams; Wichita Mountain Observatory, Oklahoma (WMSO),
Uinta Basin Observatory, Utah (UBSO), Blue Mountain Observatory,
Oregon (BMSO), Cumberland Plateau Observatory, Tennessee (CPSOj,
and Tonto Forest Observatory, Arizona (TFSO); and from several
experimental or temporary stations operated in connection with
other research programs.

UNITED ELECTRODYNAMICS, INC. (STAFF), Seismic Data Laboratory,

Contract VT/2037, AF 33(657)-74217, United ElectroDynamics, Inc.,
Alexandria, Va,, 1964,

This is fourth in a series of reports cataloging seismic data and
describing the activities of the Computation Services Section, Seismic
Data Laboratory, and contains, in addition to digital programs and
digitized seismograms (as in previous reports), a list of composite
analog magnetic tapes of earthquakes and explosions, The main body
of information is in four appendices: 1) Appendix A contains a list
of digitized.data available on IBM magnetic tapes in high or low
densities; 2) Appendix B contains a list and short abstract of digital
programs used at the Seismic Data Laboratory; further descriptions
of programs can be obtained from VESIAC; 3&4) Appendices C and
D contain lists of magnetic tape composites stored at the Seismic
Data Laboratory,

UNITED ELECTRODYNAMICS, INC. (STAFF), A Statistical Discriminator,

Contr. No. VT/2037, AF 33(657)-7427, Unifed ElectroDynamics, Inc.,
Pasadena, Calif., 1962,

A basic statistical method for classification of observations into
one of two multivariate distributions is presented. Its applications
to the problem of identifying seismic events as underground explo-
sions or earthquakes might be: 1) examination of observed variables
from events of known origin to evaluate quantitatively the power of
the variables to discriminate between source types: 2) critical evalua-
tion of proposed identification criteria; 3) application of this method
to classify seismic events of unknown origin as explosions or earth-
quakes, on the basis of observed variables. In applications 1 and 2,
significance levels can be derived; in application 3, probability of
error in classification can be derived. In this sense, the method is
quantitative,

UNITED ELECTRODYNAMICS, INC. (STAFF), A Sum-of-Squares Metiod

of Seismic Phase Identification, Contr. No. VT/2037, AF 33(657)-
7427, United ElectroDynamics, Inc., Pasadena, Calif., 1962,

Considerable difficulty is often encountered in the determinaticn
of arrival times of the Pg and Lg signals on seismograms, Traces

have been studied representing various combinations of the com-
ponents of earth motion. From this study it has been found that the
sum of the squares enhances signal noise ratio and facilitates deter-
mination of the Pg and Lg arrival times, It is felt that the results

of this preliminary study are sufficiently encouraging as to warrant
further investigation on a wider scale.
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UNITED ELECTRODYNAMICS, INC. (STAFF), Tonto Forest Seismological
Observatory, Semiannual Rept., 1 June 1967 to 30 November 1964, Con-
fract AF 33(657)-7747, VT/070, United ElectroDynamics, Pasadena,
Calif., 1964.

VESIAC 9441 vy This semi-annual report of the TFSO, prepared for the Air
Force Technical Applications Center, provides a brief history of
TFSO and lists the activity of the observatory under five major sec-
tions: (1) operations, involving routine operattons, analysis and
calculations; (2) system modification, involving station and field
equipment and P-wave coherencey study instrumentation; (3) analytic
development; (4) instrumental development; and (5) facilities. The
report concludes with a short account of the support of other VELA
contractors.

UNITED ELECTRODYNAMICS, INC. (STAFF), Tonto Forest Seismological
Observatory Information Bulletin, Contracf No, VT/070, AF 33{600)-
42159, United ElectroDynamics, Pasadena, Calif., 1963.

VESIAC 7207 vU This report presents information concerning the instrumentation
and operation of the Tonto Forest Seismological Observatory, Pay son,
Arizona,

UNITED STATES ARMY ENG. WATERWAYS EXP. STATION (STAFF),
Feasibility of Constructing Large Underground Cavities Background,
Site Selection and Summary, Vol. I, Contract No. ARPA Order No,
260-62, U.S. Army Eng. Waterways Exp. Station, Vicksburg, Miss.,
1964,

VESIAC 8342 vy A feasibility study was conducted to determine whether construc-
tion of large underground cavities for large-yield decoupling is feasi-
ble from» an engineering and const ruction standpoint. A review was
made of various techniques which rould possibly be used to develop
or construct a cavity, and a literature search was made »f all known
and existing large manmade and natural cavities. On the basis of
present knowledge, it appears that conventional mining techniques
would be the most satisfactory method for excavating the cavity of
the size and depth desired. The results of other investigations indi-
cated that spherical cavities in salt could be constructed with spans
of approximately 200 ft, Larger size cavities should preferably be
excavated in dense competent rock.

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), Catalogue
of Special Events and Larthquakes of Comparable Distance, Contr,
No. VT/2034, U."S. Coast and Geodetic Survey, Wash,, D. C., 1960.

VESIAC 7765 VU Herein is a table of catalogued events with distances to recording
stations. This table contains the calculated distances from the sta-
vons used to each event and the distances to the earthquakes used
for comparison with the event. Distances tu events less than 1000 km
were computed by the Gauss mid-latitude method, Greater distances
were computed by the use of the haversine method. Dristances to
earthquake epicenters were determined from the travel times of the
P phase and have an accuracy of 25 kms. These events are included:
1) Ranier; 2) Promontory; 3) Walnut: 4) Poplar: 5) Socorro; 6) Logan;
7) Blanca; 8 Oct, 6, 1957; 9) Oct. 10, 1957; and 10) Ripple Rock.
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UNITED STATES COAST AND GEODETIC SURVEY, (STAFF), Generalized

Trouble Shooting Guide for the World-Wide Standardized Seismograph
Network, Contr, No, VT/2034, U. S. Coast and Geodelic Survey, Wash.,
D. <., 1964,

This guide has to do with routine trouble-shooting of the World-
Wide Standardized Seismograph System, It helps to locate or to
isolate various malfunctions of the system, but makes not attempt
to explain the repair of any module beyond the exchange of parts
from the stations spare parts supply. The guide is generalized,
and treats these areas: 1) Console; 2) Recording; 3) Radio; 4) Vol-
tage Measuren.ent List; and 5) Tests and checks for the WWSSN,

UNITED STATES COAST AND GECDETIC SURVEY (STAFF), Seismological

Bulletin Special Field Program Nueva Concepcion, El Salvador (NCS),
Contract No, VT/2034, U, S, Coast and Geodetic Survey, Wash., D. C.,
1963, (OFFICIAL USE ONLY).

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), Seis-

mological Bulletin Special Field Program Nueva Concepcion, El
Salvador (NCS), 1964, ARPA Order No. 173, U. S. Coast and Geo-
detic Survey, Seismology Div,, Washington, D, C. 1965,

A field seismograph station has been established by the U. S,
Coast and Geodetic Survey at Nueva Concepcion, El Salvador, in
cooperation with the Seismological Section of the Servicio Geologico
Nacional. The Project's sponsor is given, and the objectives of the
program. The preliminary bulletin includes only the data from the
Benioff film records. Special processing of the magnetic iape records
will be recorded later. Included in the report is a section on instru-
mentation, Also Included are; (a)a map of El Salvador showing
setsmograph stations; (b) graphs of response and magnification
curves; and (c) tables showing physical constants, operations sum-
mary, epicenter computation, interpretations,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), Seismoloy -

ical Bulletin Special Field Program, Nueva Concepcion, El Salvador
(NCS) October 1963, Contracs VT/ 2034, U, S. Coast and Geodetic Sur-
vey, Wash,. D, C.,, 1964 (OFFICIAL USE ONLY).

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Standard Station Seismic Measurements, Project 173-7, AARDVARK,
Contract No, VT/2034, U.S, Coast and Geodetic Survey, Wash,, D.C.,
1963,

This report is one of a series analyzing seismic data from nuclear
test explosions at the Nevada Test Site. The data used are from sta-
tions of the World-Wide Network of Standard Seismographs and from
certain supplementary stations having similar instruments,
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UNITED STATES COAST AND GEODETIC SURVEY (STAFF), Worldwide
Standard Station Seismic Measurements, Project 173-7, ALLEGHENY,
Contract No, VT/2034, U, S. Coast and Geodetic Survey, Wash,, D, C,,

1963,
VESIAC 7074 VU This report is one of a series analyzing seismic data from nuclear
AD 425 491 test explosions at the Nevada Test Site, The data used are from stations

of the World-Wide Network of Standard Seismographs and from certain
Supplementary stations having similay instruments,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), Worldwide
Standard Station Seismic Measurements, Project 173-7, BANDICOOT,

Contract No. V172034, U, §. Coast and Geodetic Survey, Wash,, D, C.,
1963,
VESIAC 7075 VU This report is one of a series analyzing seismic data from nuclear
AD 425 803 test explosions at the Nevada Test Site. The data used are from sta-

tions of the World-Wide Network of Standard Seismographs and from
certain Supplementary stationg having similar instruments,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide
Standard Station Seismic Measurements, Project 173-7, BLACK, Con-
tract No, VT/2034, U. S. Coast and Geodetic Survey, Wash.,, D, C,,
1963,

VESIAC 6205 vy In this shot report, the BLACK event is described, and preliminary
data on the seismic recording of it are presented,

UNITED STATES COAST AND G-"ODETIC SURVEY (STAFF), World-“ide
Standard Station Seismic Measurements, Project 173-7, BOBAC, Con-
tract No, VT/2034, U, 8. Coast and Geodetic Survey, Wash.. D. C,,

1963,

VESIAC 6604 VU This report is one of a series analyzing seismic data from nuclear
test explosions at the Nevada Test Site, The data used are from sta-
tions of the World-Wide Network of Standard Seismographs and from
certain supplementary stations having similar instruments,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide
Standard Station Seismic Measurements, Project 173-7, BRAZOS,
Contract No, VT/2034, U, §, Coast ~nd Geodetic Survey, Wash,, D, C.,

1963,

VESIAC 6206 VU In this shot report, the BRAZOS event is desc ribed, and preliminary
data on the seismic recording of it are presented.

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-\i’id_o_
Standard Station Seismic Measurements, Project 173-7, CHENA, Ton-
tract No. VT/2034, U. S, Coast ard Geodetic Survey, Wash,, D, C.,
1563,

VESIAC 5482 vy This shot report is issued oy behaif of the Advanced Research
AD 411 962 Projects Agency, Department of Defense, to provide information which
may prove of value in the study of data from nuciear tests. The data
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contained in this report are preliminary and subject to later revision
as may be necessary.

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide
Standard Station Seismic Measurements, Project 173-7, CHINCHILLA,
Contract No. VT/2034, U.'S, Coast and Geodetic Survey, Wash, D, C.,
1963,

VESIAC 6605 VU This report is one of a series analyzing seismic duala from nuclear
test explosions at the Nevada Test Site. The data used are from sta-
tions of the World-Wide Network of Standard Seismographs and from
certain supplementary stations having similar instruments,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide
Standard Station Seismic Meusurements, Project 173-7, CHINCHILLA 11,
Contract No, VT/2034,7U."S, Cousl and Geodetic Survey, Wash., D, C.,

1963,
VESIAC 5497 vU Data from this event of March 1962, at NTS in alluvium at a depth
AD 413 619 of 448 feet with a magnitude of about 4.3 (mp), concern Pn and Pg, for

the most part. The data include arrival times, travel times, periods,
amplitudes, and an amplitude/period versus distance plot. Also given
for Pn alone are magnitudes and travel-time residuals,

Useful signals were recorded out to 893 km. Hypecenter compu-
tation errors were 2.7 km in Iatitude, 2.6 km in longitude, and 3.1 sec
in origin time; epicenter computation errors were 2.4 km in latitude,
2.8 km in longitude, and 0.3 sec in origin time.

An appendix presents seismic analysis diagrams, TWG 11 first-
motion criteria, computaticn of azimuth and epicentral distance, and
unified magnitudes from :'n or P waves,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide
Standard Station Seismic Measuremenls, Project 173-7, CIMARRON,
Contract No. VT/2034, U, S, Coast and Geodefic Survey, Wash., D, C..

1963.
VESIAC 5499 VU This report comprises an analysis of seismic data recorded from
AD 411 414 the CIMARRON event at the Nevada Test Site (NTS) by the Standard

Stations. These data are supplemented by recordings at the Coast

and Geodetic Survey stations having instruments similar to those of
the Standard Stations, These, and other data, will he used by VELA-
UNIFORM participants for studies directed toward the development

of methods for distinguishing between explosion and eitrthquake seismic
sources,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-\\’i(E
Standard Station Seismic Measurements, Project 173-7, CODSALV,
Coniract No, VT, 2034, U, S. Coast and Geodetic Survey, Wash., D. C..

1963,
VESIAC 6055 vu This report is one of a series analyzing seismic data from nuclear
AD 414 535 test explosions at the Nevada Test Site. The data used are from sta-

tions of the World-Wide Network of Standard Seismographs and from
certain supplementary stations having similar instruments,
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VSITEN STATES COANE AND GOV IR FUNVEY (BTAFY), Warkd. Wide
Wandord Bathon Noemie Meponirmenia Propyl 173.7, HITSON,
Condraet Wi, VT ML, U K Coned and Condetic Sarvey, Wash, B, C,,
m".

B Thde shiofl gegesrt, 1he HUTION event 1o A gibed, aved peelin
wary deda om e setamic gevording ol I ate preseciad,

USTTED NTATER COANT AND GRODETIC MURVEY (STAVY), Wit ld-Wide
Wamderd Bation Betemic Messsements, Project 173-7, HYRAX,
Comdrael No, VT 030V, K Coasi and Gavadeiic Rorvey, Wash, 0, C.,
)} 9.3

Thas reysret 1o oo of 3 sestes analyzing setamic data rom T LT
tend eaplostons ot the Nevada Test Bte, The data usnd are (e sta-
thons of e Workd-Wide Netword of Jamdard Sesamographo ast from
cretatn supplementary stalions having stmitlar instruments,

USETED STATES COAST AND GEODETIC SURVEY (5TAVE), World-Wide
Bardart Matkn Seiemic Meascremeats, Project 173.7, JOUNNY 1ROV,
Contract %, VT 2030, 12, & Coass and Gewdette Survey, Wash,, D, C.,
1963,

In thin shot fejeret, the JOUNKY BOY event is deseribed, aswl
preliminary data on the setsmic recording ol it are presented,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF, World-Wide
Sandard Mation Setamie Measmrements, Project 1737, ITTTIE
FELLER 1 Coniract No, V172034, 1,8 Coant and Geodetic Rurvey,
Wanh,, D, C.. 1963,

In this shot repurt, the LITTLE FELLER | event ix described,
and prefiminary data on the selsmitc recording ol it are presented,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), \\'erd-wld_(‘
Sandard Satlon Seismic Measurements, Project 173-7, LTFLE
FELLER T Contract No. V173033, U, 8. Coant and Geodetic Survey,
Wash,, D. C.. 1963,

In this shat report, the event ts descrthed, and prelimtnary dati
on the seismic recording of it are presented,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide
Sandand Station Setrmic Measurement s, Project 173-7, MAD, Con-
iraci No. VT 2034, . 8. Coast and Geodetic Survey, Wash. D, C.,
1963,

This report comprises an analysts of seismte data recorded from
the MAD event at the NTS by the Standard Stattons, These data are
supplemented by recordtngs at the Coast and Geodetic Survey statians
having tnstraments similar to thase of the Standard Stations, These,
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and other data, will be used by VELA-UNIFORM participants fop
stodies directed toxard the dovelopment of methads for distinguishing
betueen eaplosion and earthquake setamic aurces,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Sundard Station Seixmic Measurements, 1'roject 173-7, MATRFIIA-
MALTOW, Contract No, VI 2037, U, S, Toast amm#cﬁ &y vey,

Wash,, 1), C.. 1963,

This report 15 one of & series analyzing seismic data from nuclear
test explosions at the Nevada Tesd Site, The data used are from stae
tions wf the World-Wide Network of Standardized Seismographs and
from certain supplementary stations having instruments with similar
response characteristios,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Standard Station Seismic Measurements, Project 173-7. PACA, Con-
tract No, VTI72033, U. 5. Coast and Geodetic Survey, Wash., D.C.
1963,

In this shot report, the event is described, and preliminary data
on the seismic recording of it are presented.

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Standard Sation Seismic Measurements, Project 173-7, PACKRAT,
Contract No, VT/2034, U, &. Coast and Geodetic Fcy Wash., D. C .
1963,

This report analyzes seismic data recorded from tihe PACKRAT
cvent at the Nevada Test Site by stations of the Worid-Wide Network
of Standard Seismographs. These data are supplemented by recordings
at U. S. Coast and Geodetic Survey stations with sim‘lar instruments,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Standard Station Seismic Measurements, Project 173-7, PAMPAS,
Contract No. VT/2034, U. S. Coast and Geodetic Survey, Wasi., D, C,,
1963,

This report is one of a series analyzing seismic data from nuciear
test explosions at the Nevada Test Site, The data used are from sta-
tions of the World-Wide Network of Standard Seismographs and from
certain supplementary stations having similar instruments,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Standard Station Seismic Measurements, Project 173-7, PASSIAC,
Contract VT/2034, U. S. Coast and Geodetic Survey, Wash,, D, C.,
1963,

This report is one of a series analyzing seismic data from nuclear
test explosions at the Nevada Test Site. The data used are from sta-
tions of the World-Wide Network of Standard Seismographs and from
certain supplementary stations having similar instruments.
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UITED STATES COAST AND GEODETIC SURVEY (STAFY), World-Wide

iract No, VT72084, U, X Coant and Cedetic ureey,
1963,

Thin report in one of a sertor analyztng setamic data from a nu-
clear test explosion at the Nevada Tost Site. The data used are from
Mations of the World-Wide Network of Standard Setsmographs and
from certain mpplementary statlons having similar instruments,

Sandard Ration Setnmte Meawsrements, Projeet §173.7 l’F._Wlﬁ, Cone
Wash,, D. C..

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Sandard Sation Seixmic Measurements, Project 173-7, FLATTE,
Contract Ro, VI72034; U. 5. Coast and Geodelic Survey, Wash,, DD, C.,
1963,

This report is one of a series analyzing seismic data (ron: nuclear
test explosions at the Nevada Test Site, The data used are recorded
by stations of the World-Wide Network of Standard Scismographs and
cerlain supplementary stations having simliar instruments,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Sandard Station Seismic Measurements, Project 173-7, it ,
Conlract No. V172034, U, 5. Coasi and Geodelic Survey, Wash,, D, C.,

1963,

In this shoi report, ihe event Is described, and preliminary data
on the seismic recording of ii are presented.

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Standard Station Seismic Measurements, Projeci 173-7, ROANOKE,
Coniiact No., VT/2034, U, S, Coast and Geodetic Survey, Wash,, D, C.,
1963.

This report is one of a series analyzing seismic data from nuclear
test explosions at the Nevada Test Site. The data used are from sta-
tions of the World-Wide Network of Standard Seismographs and from
certain supplementary stations having similar instruments.

VINITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Standard Station Seismic Measurements, Project 173-7, SACRAMENTO,
Contract No. VT/2034, U, S, Coast and Geodefic Survey, Wash., D. C.,
1963,

This report is a presentation of seismic data recorded from the
SACRAMENTO event at the Nevada Test Site by stations of the World-
Wide Standard Seismograph Network. Recordings at U. S. Coast and
Geodetic Survey stations having similar instrumentation are used as
supplementary data.

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Standard Station Seismic Measurements, Project 173-7, SEDAN, Con-
tract No. VT/2034, U, S. Coast and Geodetic Survey, Wash., D. C.,
1963,

This report is one of a series analyzing seismic data from nuclear
test explosions at the Nevada Test Site. The data used are from sta-
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tions of the World-Wide Netzxork of Slandard Setsmographs and (rom
certain mupplementary stations having aimilar Insiruments,

UNITED STATES COAST AND GEODETIC SURVZIY (STAFF), World-Wide
Sandard Mation Seismic Measurements, Project 173.7, SHREW, Ton-
fisct No. VY7031, U, & Coast and Geodeiic Ln'cy. Wash.. D. C.,
‘“3.

This shot report is issued on hetalf of the Advanced Research
Projecic Agency, Department of iiefense, to provide information which
may prove of value in the study of data from nuclear tests. The data
contained in this report are preliminary and subject to later revision
as may be necessary.

UITTED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Sandard Sation Seismic Measurements, Project 173-7, 10%,
Contract V172034, U. 8. Coast and Geodetic Survey, Wash,, D. C.,
1963,

This report is one of a series analyzing seismic data ‘rom nuclear
test explosions at the Nevada Test Site, The data used are ‘rom sta-
tions of the World-Wide Network of Standard Seismographs and { rom
certain supplementary stations having similar instruments,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide
Standard Station Selsmic Measurements, Project 173-7, WHITE, Con-
tract No, V172034, U. 8. Coast and Geodetic Survey, Wash,, D, C.,
1963,

In this shot report, the WHITE event is described, and preliminary
data on the seismic recording of il are presented.

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide

Standard Station Seismic Measurementsi Project 1737, WICHITA,
ontract No, , U. S, Coast an etic Survey, Wash,, D, C,,
1963,

This report is one of a series analyzing seismic data from nuclear
test explosions at the Nevada Test Site, The data used are from sta-
tions of the World-Wide Network of Standard Seismographs and from
certain supplementary stations having similar instruments,

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide
Standard Station Seismic Measurements, Project 173-7, YORK, Con-
tract No, VT/<034, U, S, Coast and Geodetic Survey, Wash,, D. C,,
1963,

This report is one of a series analyzing seismic data from nuclear
test explosions at the Nevada Test Site. The data used are from sta-
tions of the World-Wide Network of Standard Seismographs and from
certain supplementary stations having similar instruments.
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UMTED STATES GEOL. BUMV. (STAFF), Study of Seismic P atlon
Paths and Regional Traveltimes in lho"(.‘&!ﬂlmhi U?iliﬁl :5...

Progreas ‘manmmm‘smm ract
ARPA Order No, 193-64, U. §. Geol. Surv,, Denver, Colorado, 1968,

This ~rticle reports on work in three areas: (1) R D. Borcherdt
and J. C. Roller report that a seismic-refraction survey made by the
Geol. Survey in the vicinity of CPSO in June and July, 1965, indicates
the velocity of selsmic waves in the upper crustal layer {Pg)is 6.1
km/sec, in the Intermediate layer (P*) is 6.7 km/nec, and in the upper
mantle is 8.0 km/sec or slightly higher. Other results of this survey
are included: (2) L. C. Parker and Robinson have prepared a new
estimate of the abundance of the major elements in the continental
crust of the United States. The method used s fully described; (3)

A selsmic noise study made by R. E. Warrick on twenly-one recording
sites occupied during a long-range seismic-refraction program in
Norway indicates no cbvious correlation of noise ievels with major
geologic provinces.

UKKOWITZ, #., Transmission uirements for a World-Wide LASA
Network, Contract Agency %umenf. Advanced Nesearch Projects

Agency, Washington, D. C., 1965,

This paper presents a standard mode of operation for data trans-
mission, consisting of transm‘ssion of detected-event reports for
those events whose seismic magnitude is equal to or greater than
4.0. )f the world data center to which the material is transmitted
desires a processed and cleaned-up seismogram representing one
particular event, this would be transmitted, upon request, by electro-
magnetic signalling (teletype, for example). Other modes of opera-
tion are ~onsidered. Requirements for these modes are considered.

URUPOV, A. K., ""Kinematic Features of Multiple Mixed waves,'" Akad.

Nauk Prikladnaya Geofizika., Vol 17, pp. 95-103, 1957, (Translated
from Russian), Contract SD-78,

This paper deals with longitudinal seismic waves related to multi-
ple reflection and single refraction at one boundary in any sequence.
The existence of such waves was established experimentally. The
possibility exists for recording in certain regions other types of mixed
waves, and in particular, multiply refracted waves. It is also possible
that these waves are recorded in zones of superposition but have not
yet been recognized. The paper describes the major kinematic features
of multiple mixed waves. The emphasis is on multiple reflected-re-
fracted waves which as found in reference 1 of the report constitute
in certain regions one of the main noises in working with reflected
waves,

VALLE, P. E., '""Measurement of the Group Velocity of Seismic Surface

Wwaves,'' Annali di Geofisica, Vol. 2, No. 3, pp. 370-376, July 1949,
(Translated from Ttalian), Contract DA 49-083 OSA-3137.

The theory of the measurement of the group velocity of seismic
surface waves is applied to the one-dimensional case. Moreover, the
approximations implied in the procedure which is comiaonly used to
perform such a measurement are demonstrated.
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VESIAC 8510 VU

VESIAC 8509 VU

VESIAC 10,748 VU

VESIAC 6836 VU

VANEK, J., and J. STELZNER, ''Amplitude Curves of Selamlc Body Waves,"'

Gerlands Deltrage Lr ail¥,Vol. 71, No. 2, pp. 105-119, 1962,
{Translaied from C?rmm;.' ontract SD-16.

Amplitude curvea for seismic bedy waves (PM, PV. PPH, 8N)
were obtained in a broad interval of epicentral distances on the basia
of the observationa of four central European stations. The course
of the amplitude curves found was controlled by the investigation of
the magnitude-independent gradient curves. The sufficient number of
observations permitted a detatled study of the fine structure of the
amplitude curves. A distinct oscillatory character of the amplitude
curves was observed, whose relstionship with the structure of the
earth's mantle is discussed logether with other features of the curves,

VANEK, J., and J. STELZNER, ''Uniform Determination of Earthquake

Magnitudes for Central European Stations,’'’ Travaux de L'Institut
Geophysique de L'Academic Tchecoslovaque des Sciences, No. 138,
pp. 300-329, ransiated from French), Contract SD-178.

This study attempted to produce methodologically acceptable
foundations for magnitude determinations at the network of four Euro-
pean stations in Prague, Jena, Collmberg, and Potsdam. By the appli-
cation of the Prague calibration functions for body and MH waves to
the near stations of Jena, Collmberg and Potsdam, it was possible to
determine the integral values of the station constants for individual
waves. A uniform equation was also derived for the determination
of magnitudes from MV waves at the Prague and Jena stations. It
is now possible to treat the observations of the amplitude values in
this network of stattons as a homogeneous system. This advantage
was utilized for the derivation of the second approximation of the
calibration functions for body waves.

VAN NOSTRAND, R., LRSM Seismic Data Laboratory, WAGTAIL, No, 122,

Contract VT/2037, AF 33(057)-12447, United EleciroD;aamlcs, Inc.,
Pasadena, Calif., 1965.

This report provides an analvsis of the LRSM fiim seismograms
from operating mobile field teams tor the WAGTAIL EVENT, 24
May, 1965. The operating mobile field teams and several experi-
mental or temporary stations operated in connection with other re-
search programs are given. Instrumentation and procedure are dis-
cussed. Station site information is presented. Amplitude measure-
ment procedures are illustrated. The Technical Working Group II
first motion criteria, and diagrams are included illustrating the ele-
ments involved in determining a compression or rarefaction. Table
I gives a Status Report for WAGTAIL; data and results are included.

VAN NOSTRAND, R., Operation of the Data Analysis and Technique Develop-

ment Center, Semiannual Tech, Summ, Rept., Contract VT/2037,
United ElectroDynamics, Inc., Pasadena, Calif., 1963.

In this report, discussion under Task C (Operation of the Data
Analysis and Technique Development Center) relates to the appro-
priate work statement sub-tasks. Discussion under continuing work
relates to analyses underway, and to support and routine projects
necessary to the operation of the DATDC in performing its work
within the VELA-UNIFORM Program.
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VAN NOSTRAND, R., Reverberation Effects on Signal Amplitude, Contr,
No. VT/2037, AF J3[GETN)-T2437, United Flecti roDynamics, Tne.,
Pasadena, Calif., 1964,

YESIAC 8752 VU When the signal amplitude recorded at several stations for a

AD 450 449 given event I8 plotted as a function of the eplcentral distance, there
{8 much scatter in the data, The same is true even when special
care is taken to insure that the points represent the arrivals of the
same single phase, In this paper the author investigates in a very
simple way what possible variation in signal amplitude might be
reasonably expected (rom changes in the near surface rocks and in
particular from changes in the sedimentary section from station to
station,

VAN NOSTHRAND, R., Selsmic Data Laboratqlx_'%'. Semiannual Tech. Summ,
4

Rept., Contr. No, VT/2037, AF 33(657)- 12447, United ElectroDynamics,

Inc., Pasadena, Calif,, 1964,

VESIAC 7808 VU This report presents progress of six months of the ARPA Pro-

AD 439 395 ject, VELA UNIFORM, The report has 10 sections: 1) a report on
signal and noise as a function of depth; 2) network capabllity; 3) a
computation of nine ratios of energies within certain velocity win-
dows to emphasize assumed differences between earthquake and
explosion seismograms; 4) a preliminary evaluation of a method for
linear array data processing; 5) evaluation of general shot and earth-
quake analyses; 6) noise and signal attenuation analyses at the TFSO
J1-element array; 7) discussion of the project to arrive at P wave
estimates for depth, motion, and source mechanism; 8) epicenter
location program, 9) teleseismic model study; and 10) wave equation
solutions in a layered sphere.

VAN NOSTRAND, R., Seismic Data Laboratory, Semiannual Tech. Summ,
Rept., Contr. No. VT/2037, AF 33{657)-12447, United ElectroDynamics,

Inc., Pasadena, Calif., 1964,

VLSIAC 8858 VU This report covers work performed from April 1964 through

AD 451 041 September 1964. The discussion of work completed includes: a)
signal and noise as functions of depth; b) teleseismic model study;
c¢) confidence regions and error determinations for seismic event
location; d) identification of nuclear explosions on the shape of
initial P-phase for teleseismic events; e) a comparative study of the
SHOAL event; and f) general wave equation research., Work currently
in progress includes: a) recursive numerical filters with specified
impulse response: b) design of arrays; ¢) array signal analysis of
variance; and d) coherency of teleseismic P-waves. Service func-
tions are discussed in the concluding section.

VAN NOSTRAND, R., Seismic Data Laboratory, Quarterly Tech. Summ.
Report, Contract VI/2037, AF 33(657)-12447, UED, Teledyne, Inc.,
A’exandria, Va., 1965.

VESIAC 12,021 VU This report discusses the period April 1965 through June 1965,
AD 467 128 L and is primarily concerned with iresearch on the detection and identi-
fication of nuclear explosions, as dislinguished from earthquakes.
Also discussed are data services performed for other participants
in the VELA UNIFORM Project, Much work had to do with LASA pro-
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VESIAC 13,808 VU
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cassing techniques; measuremant of travel time anomalies across the
TFSO exiended array, and ieleseismic signal and noise correlations

are discussed. Event site location and focal depth determination with
ihe aid of a digital program, linear array correlogram analysis, rec-
tilincar moiion deteciion and recursive numerical filters are discussed.

VAN NOETRAND, R., Seismic Data Laboratory, Semiannual Tech. Summ.

Rept., Project VT/2037, Confract AF 33(657)-12447, United Electro-
Dynamics, Inc., Pasauea, Calif., 1965.

This report covers work performed from October 1964 through
March 1865. Work completed includes: analysis of variance; solutions
of the general wave equation; model studies; analysis of TFO ex-
tended array; automated bulletin process; shot and earthquake analyses;
REMODE (Rectilinear Motion Direction); Supplemental analysis of
SALMON data. Work in progress includes: Inversion of surface wave
phase and group velocily dispersion observations; Perturbation
theory; Recursive numerical filters; Correlogram analysis from
linear arrays; Dispersion analysis of surface waves from deep well
data; Array design; Partial coherency analysis; TFSO detection
capability study.

VAN NOSTRAND, R., Seismic Data Laboratory, Quarterly Tech. Rept.

No. 10, Project VI72037, Contract A 657)-124417, Teledyne
Indust., Inc., UED Earth Sci. Div,, Alexandria, Va., 1966.

This report covers the period Oct. through Dec. 1965. Results
of completed analyscs are discussed in Section II under descriptive
headings: (a) TFSO Travel-Time Anomalies, (b) Numerical Experi-
ments with Partial and Multiple Coherence, (c¢) Shot and Earthquake
Analyses, (d) Large Aperture Seismic Array, (e) Time Domain Fil-
tering, (f) A Filtering Study to Enhance the Signal-to-Noise Ratio of
Four Teleseismic Events, and (g) Miscellaneous Analyses. Work
currently in progress, which has not reached the stage where results
are available, is discussed in Section III.

VAN NOSTRAND, R., Seismic Data Laboratory Op.rations, Final

Report, 17 August 1963 to 17 February 1966, Contract: vt/
2037, AF 33(657)-124417, Teledyne Industries, Inc., Earth Sci.
Div., Alexandria, Va., 1966.

This report discusses the work performed for the period 17
August 1963 through 17 February i966. 1t covers the research, the
operations, and the capabilities of the Seismic Data Laboratory as
they relate to the VELA UNIFORM Program. 1t is primarily con-
cerned with seismic research activities leading to the detection and
identification of nuclear explosions as distinguished from earthquake
phenomena. Also discussed are the data services performed for
other participants in the VELA UNIFORM Program.

VAN NOSTRAND, R., Seismic Data Laboratory Data Services Report

Number 5, Project VT/2037, Contract AF 33(657)-7427, United
ElectroDynamics, Teledyne, Inc., Alexandria, Va., 1965,
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This Is a catalog of selsmic data and digital programs generated
and collected by the Selsmic cdata laboratory. The descriptions in-
clude: digital programs in use at SDL, MIT Geophywics PProgram Set
Il, Digltized data, USCGS eplcenters, earthquake bulletin data from
the VELA UNIFORM observatories, and the LRSM teams, amplitude,
pericd, and arrival times of phases from 50 U. 8. nuclear explonions,
analog composite tapes of explosiona and earthquakes.

VAN NOSTRAND, R., Svnthetic Larthquake Selsmograms for Teleselamic
Distances, Contr, Nu. V172037 al’ 53!65'”4!%": United Flectroly -

namics, Inc., Pasadena, CalU...IOM.

The purpose of this study was to test the hypothesis that the
inltial strain of P-wavea on seismograms recorded at teleseismic
distances I8 more complicated for earthquakes occurring in the
crust than for explosions near the earth’s surface,

12437, United

VAN NOSTRAND, R. and W, HELTERBRAN, A Cnmgnrnl ve Study of the

SlIOAL Event, Contract No, VT/2037, A
EleciroDynamics, Inc., Pasadena, Calif,, 1964,

Data and bacirground information are given of the S10AL, FALLON,
and HARDHAT events, In this comparative study of three man-niade
explosions, Insufficient data were obtained for an adequate test of
teleseismic identification events because of the yield of SHOAL was
too low. The study of identification criteria substantiated previous
conclusions that nuclear explosions of magnitude 4 and above can be
identified with high confidence if data are availabie from sufficient
stations at regional and near-regional distances, In summary, the
SHOAL event doubles the store of data for a well contained explosion
in granite.

VANWORMER, J. D., Solid Earth Tides as a Triggering Mechanism for
Enrﬁsrguakes, Sci. Rept., Rept. No. AFOSR Bg-.".Wd, Contract AF-
FOSR

-66, University of Nevada, Reno, Nevada, 1967

A re~iew is presented of previous attempts to correlate earthquake
occurrence with various other natural phenomena. The:e early studies
were generally based on insufficient data, and therefore did not result
In correlations that were acceptable to the scientific community.

Continuous, highly sensitive monitoring of the 1966 Truckee,
California, earthquake sequence presented the first opportunity to
study rates of occurrence using a large number of observations col-
lected in a small area,

VANYAN, L. L., '"Certain Problems of the Theory of Frequency Soundings

of Horizontal Layers,'' Prikladnaya Geofizika, No. 23, pp. 3-45, 1959,
(Translated from Russian), Contract SD-78,

An approximate theory was developed for frequency sounding
carried out on a sufficiently large spread. The basis of this theory
is formed by the asymptotic representation of the components of the
field in the region of relatively high and relatively low frequencies,
For a sufficiently large spread (on the average, exceeding the depth
to the reference level by a factor of 6) one can plot the complete curve
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of frequency sounding from asymplotic curves, The caleulated curves
of the agparent specific resistance found by frequency rounting hive

a number of fundamental advantages discussed In this repaet, over

the ordinary curves of sounding oliained by ustng direct currers, The
method of (requency soundings 1 a promistag one for solving oil
geology problems tn the USSI.

VASIL'EV, ¥. 1., "Resulis from the Analynrie of the Cosflicients of feflec-

tion and Refraction of Elastic Waves,*’ Trudy Inst, Maiki Zemli, A, N.,
SSSit, No. 6, pp. 52-80, 1959, (Transtated Trom Russian). Confraci TIA
457083 08A-3137,

A series of genersl conclusions has been formulated regarding
the dependence of the ratio of the coeiftcients of reflection and refrac-
tlon of clastic waves on the dixcontinuity of tao solid, ideally elastic
homogeneous media on the angle of incideney nf the wave and the para-
meters characterizing the properttes of the media,

VESHINYAKOV, N. V., "Selsrc Extensometer (Stratn Setsmometer),”’

Trudy Seiamol, last,, v, 127, M. 10721110, 1948, (Transisted from
Tunsian), Contract £n. 78,

A device Is described (or recording the compression und tenrion
of a linear soll element during carthquakes. A sample of the oldained
record Is glven which Is compared with a seinmogran oltained with
a regular selsmograph.

VESIAC (STAFF), Proceedings of the VESIAC Conference un the Current

Status and Future Prognosis for Understandin the “imurce Mechaniam
of Shallow Beismic Fv emzsrm the It 5 Magnitude “:ange, Repd, No,
7885-T-X, Tontraci DA utmm‘-mﬁmr’(}nw. of Mich,, Inst,
of 8ci. and Tech., Ann Arhor, Mich,, 1967,

The VESIAC La Jolla Special Study Conlerence was heM in Ly
dolla, California at the Scripps Oceanograssic Institute on 22-24 March
1965, Nincteen parers dealing with the rource mechanism of shallow
events were presented In Session A, eigtiteen of which are included
here. The four papers concerning the physics of earthquake sources
presented In Sesslon B are also included,

VESIAC, (STAFF), Proceedings of the VESIAC 3% lal Study Conference
on Selsmic Signal Xnomallo:,. Trave mes, ms Hu

e an e
hapes, Repl, wo. Y-K, Contract 8i , Univ, of Mich.,
T, 3! ?'I' Ana Arbor, Mich,, 1966

This report contains 14 papers presented at the VESIAC Special
Study Conference ¢n sclamie sigmal anomalies, travel times, amplitudes,
and pulse shapes, which was held In Geaugency, France, near Pariy,
in October 1964, Investigations o! {hese topics from the United Staies,
New Zealand, Canada, Norway, M.lland, West Germany, France,

Spain, Naly, and the Unlted Kirzdom are included,
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VESIAC (STAFF), Seismic Event Location Determination, Contract No,

80-18, Univ, . InM, o & Tech,, Willow Run Labs., Ann
Arbior, Mich,, 1963,
VESIAC ¢578 VU These articles are from the VESIAC Special Working Group,

meeting In Boulder, Colorado, 1963, on Selsmic Event location Deter-
mination, Thare (s a brief agenda of the meeting, with statement s of
the seismological problem and of the Matistical problem, The first
article, "'Errors Ass.:lated with the Location of Eplcenters,”* deals
mathematically with the problem of locating a seismic disturbance,

on or near the earth's surface. The second article s titled, "'On
Some Theory of Mixed Linear Theory Models and its Application in
the Estimation of a Missile Trajectory,”’ and ix followed by notes by
the author on cvent Yocation determination, The third article, 'Qatis-
tical Aspects of Scismic Event location,** and the fourth, dealing with
coafidence reglons for epicenter determinations, complete the report,

VESIAC (STAFP), VELA UNIFORM Sponsored Research Pubitications in
Selamo?x, » Rept. No, 7"5’4-5-*‘. Coniract S-78, Univ. of Mich,
2. T., Arn Arbor, Mtch,, 1966,

VESIAC 14,063 VU This booklet contatas a list of technical articles puhlished in
Journals covering research sponsored by the Advanced Research
Projects Agency, under Project VELA UNIFORM,

VESIAC (STAFF), VESIAC Conference Proceedings: Progress of VELA
UNIFORM DOREWOLE Tescarch, Tiept, No, .ai.ﬁ, Contract
SD-78,Tnst. of 5¢<I, & Toch., Univ, of Mich., Ann Arbor, Mich., 1964.

VESIAC 8¢y VU This report is a coliection of papers presented at the VESIAC

AD 452 396 conference, held 9 and 10 March 1964, to outline Progress in deep
borehole research since the conference of 9 October 1961. Algo in-
cluded are transcripts of summary comments by the conference par-
tictpants at the closing session of the meelings.

VIETSMAN, P. 8., E. 1. GAL'PERIN, 1. p. KOSMINSKAY, and B. §. VOL.'-
'OBKII, The Method ol Deep Seismic Sounding on Land and at Sea
(Translated Trom Russia: :Tplh-’lmo'n* Scientific Res. Inst. of Geophys.
Methods of Surveying, Contract DA-49-083, OS5A-3137, 1966,

VESIAC 14,450 VU After discunsing the importance and the history of deep seismic
sounding, the authors give a definition of the deep seismic saunding
method, briefly examining the main sage of the development of the
method, and describing the Mace of deep seismic saunding among the
other seismic methods of studying the carth's crust. in addition, they
discuss the problems solved with the use of deep seismic sounding
and special features of the method. They list the main shortcomings
of the method, and, In addition, glve a iist of speclal studies which
should be carried out in the future in order to improve upon the method.

VINNIK, L. P, ""The Structure of Four- to Six-Second Microseisms, "
l)oklnd'ﬂnd. Nauk SSSR, Vo), 162, No, 5, Pp. 1041-4044, 1965, (Trans-
lated T

m Russiany, Contract 8i)-78,

VESIAC 13,397 vu Discussed Is a new method for studying the structure of four-
1o six-recond microseisms, hased on the irinciple of directional
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fot 13e preebod I8, JUL1 ndierte chonns relitiomelige ke M srngietle
oy i de field wnd lo e conetly liokd of Ve et

B 1he gure Megfh adcmabise sl 10 mos diipsse (iedd of Ms et
magnatic fiedd chnnge wiTh (itve Tiame cvfon ¢Rinngee of Me epitd’e
oty (10dd meveeeatils follov die I Bhe aeny gwereletione,

VOLIN, A. P, amd A, G HUDAKOV, “Sesomiie Doplopation Uaing Toransvesse

Wares, " (*oohinduers Goufisibe, No. 15, pp 53.82, 1936, [T ramelsted
trom Meseda), Ot oacd §D.TE,

Thie swpemic wotk Cortied out b wein, (4e methind of tgamesvpve
waves (2 18 f0reh (8 2 o Tiee of prolisninety taveetiedions 1 spphing
the: onslu2ien of U dimamic Beory of propagsiion of elestic vaves
to probilems of setemic enplostion. The mojor comeluekom dravy
frovm thie werk (o rtast in determioing 150 fuiare dirvetion of ulies)
ts that the lawe sotahjebed for the elaekic meeiel ate well sggyeertend
o any rate (6 the qualtttive sense, (6 teal grological media, Theswty
1 bevvmee passtble to predic? Beugeticaliy e rreails of seqemic
ovpefigients, Three omglisione arv teackid trgerding the methed
of Iransveese waves; ldore Lasks aov owt llned,

VON SEGGERN, 10, 1., ¥lects of fadiation Patierns O Hevtra and Mag-

nitude Ketimates, K1, Fogd,, Tiepd, 333, Contract VT 3782, FIIRST.
EIC- 0BT Teledyne Indust,, I, Alevandria, Va,. 1969

Aceording o surface-ware radialion patieen theory, amplitude
al any given preiad (s a funscilon of azitouth for a glven tectinic wgtee
At a gtven degth. Also the shape of the chiserved spevira Is depondent
upan aztmuth as well as depth and swrce tlipe, adsawave radiation
pattern theory predicts that amplitede wtll be deperatent on take-off
angle as well as aztmuth. The combined effect of radiatton patters
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Bomg pwetod shgmals and notee samiplen revorded at Murpdy Dome,
Alsaka, en stamtaed LHE Mruments and the Grotech tetanial sels-
Roeistr weir smboied 10 speetral analyris, Satem noime tosts
ehirued DAL recorded el smic mlae wan Bmited 1o a hand from ,02
0 0.3 cpo, Keetra representing many trcording periods belween
Jamuary amd Aagust 1949 revesied the backg round noise (o be of
vattable chasacter and the RMS 1o r:m from 2.5 millimeters 1o 5.2
oHilimete rs on 2 trace magntfted 10 ttmes with the atandarg ).10USM
system response, e to W locatton at depth the trtaxial inat rument
signthicantly reduced hackground nolse on totizontal camponents
Cansed by almospheric presmire changes. Cohtrence hetween tr)-
a2 companentas of motton and correapamding LIUSM compnents was
escellewt for most signala analyzed,

VO SEGGERN, 1. 1., Relat ive loacatton of Explosion Using Surface Waves,

ot Nept., et &a.‘a“smacﬁ'r'mw;‘mcsmbctm I, Teledvne-
(avdech, Alexandria, Va,, 1970

A method of relative bocatton for explostons using Rayleiph waves
In developed and temted. N tnvnlves cross carrelating a wavetrain with
a previously recorued signal from the same source region and deter-
mintng a relative “travel-time’’ from the peak in the cross correlation
trace. Llocattons are fatrly aceurate, ut do not compare with the pre-
Ciaion oltained with body waves and relattve travel-time corrections,
A mamber of causes of errors are discussed, and It {8 estimated that
a saphisticated appltcation of this method would yield location com-
parable to refative travel-time locations for large events,

VON SEGGERN, D, 1., Surface-Wave Amphtude-Versus-Distance Relation

In the Weatern United States, Rept, Ro. 239, Contract . F33857-
CIC-13, Teledyne Indusi., inc., Atexandria, Va., 1969

For epicentral distances less than 159 in the Western United
States, a new correctton factor is proposed for use in the common
Gutenberg formulalion for surface-wave magitude, The data on
which this is based are 684 Rayleigh-wave amplitudes from Nevada
Test Site exploslons measured visually on the records of LRSM mo-
bile stattons and VELA observatories. The need for the variable T
(period) in the magnitude calculation {8 discounied on empirical
evidence, Magnitudes at disiances less than 159 when recompuied
using the new carrection factor are in excellent agreement with
teleseismic magnitudes and show less scalter among themselves than
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previously, An estimate of the effective Qp, in the crust from the
data is about 130, Amplitude losses shoulJ‘reflect other causes than
anelasticity, and this value is undoubtedly much lower than the real

Qp:

VON SEGGERN, D. 1., D, G. LAMBERT, Dependence of Theoretical and

Observed Ra;\:lelgh-Wave g)aectra on Distance, Magnitudeg and Source
' . Rept,, Rept. No, , Contract VT, y F -69C- i
eledyne Indust., Inc., Alexandria, Va., 1969

Theoretical source spectra which are closely tied to empirical
evidence ‘rom explosions and earthquakes are presented, The effects
of the transfer functions of a layered media upon these source spectra
are shown and a theoretical earthquake-explosion spectral ratio is
defined for Rayleigh waves. Using spectral estimates on many widely
distributed events, it has been found that explosions and earthquakes
can be separated by splitting Rayleigh-wave energy between 10 and
50 seconds into two period bands and calculating their ratio. Explosion
ratios are confined to a narrow range. Earthquake ratios have a large
scatter because they depend on depth and source mechanism para-
meters.

VOYUTSKII, V. S., ""Bunching of Selsmic Receivers,'' Akad, Nauk Priklad-

naya Geofisika, Vol, 14, pp. 23-46, 1956, (Translated from Russian),
Contract SD-78.

Bunching of seismographs is a very effective means of eliminating
noise in seismic exploration, In its time the widespread use of bunching
resulted in an increas¢ in the quality and quantity of observed reflec-
tions which made it possible to explore a series of oil-carrying regions
previously inaccessible to seismic surveys. Recently, the interest
in bunching rose with the need for a significant increase in the technical
and methodological level of survey work in new areas where it was
very difficult or impossible to obtain correlating reflections by the
usual methods. Interest is also due to the use of bunching in combina-
tion with mixers. The advantages of such combined systems are
discussed, This paper describes newest developments in the field of
bunching of seismic mixers.

VOYUTSKII, V. S., '"Detection of Weak Seismic Signals by Accumulation,""

Akad. Nauk. Prikladnaya Geofizika, No. 15, pp. 14-23, 1956, (Trans-
lated from Russian), Contract SD-78.

This paper discusses the so-called method of synchronous accumu-
lation for the detection of weak signals on a background of noises that
exceed them in intensity. The essence of the method is the periodic
repetition of a signal which, together with the noise superimposed on
it, is sent from the output of the receiver to an accumulator where it
is repeated for a certain period of time. The signals, repeated for
a certain number of times, are superimposed on one another in the
accumulator and are summed, the summation following different laws
for the noise. The paper has two parts: the first deals with theory,
and the second with experimental verification, involving a 1954 series
of experiments conducted to verify the method of asynchronous accumu-
lations,
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VOYUTSKI], V., S,, '"Method of Registration of Seismic Vibrations with
Signal Accumulation,’' Priladnaya Geofizika, No. 33, pp. 45-59, 1962,
(Translated from Russian), Contract SD-78.

VESIAC 12,866 VU Described is the inadequacy of the synchronous method of accumu-
lation for the registration of seismic oscillations —it does not meet
the need for synchronous repitition of the explosions. The method
of asynchronous accumulation, or, as it is sometimes called, the
method of two channel correlation reception, is discussed. It does
not require synchronization ard can be used for the reception of seismic
vibrations without repetition of the explosions, In contrast with ordi-
nary methods of registration, when asynchronous accumulation is used,
the instantaneous values of the vibration amplitudes are not registered,
but the values of the function of the mutual correlation of the oscillatory
processes on the output of two spaced receiving systems. This method
is described.

VVEDENSKAYA, N. A., "'Bulletin of Powerful Earthquakes in the USSR
During 1961," Akad. Nauk, SSR, Trudy Inst. Fiz. Zemli, No. 33, Pp-
123-143, 1964, (Translated from Russian), Contract SD-78.

VESIAC 9583 VU This bulletin reports and charts the earthquakes with intensity
equal to 4 or greater. Charts showing epicenters, distributions, and
figures for individual zones of seismic activity are provided as well
as descriptions of the year's most important regional seismic events.

VVEDENSKAYA, N. A,, and N. V. KONDORSKAYA, ’'Bulletin of Strong
Earthquakes in the USSR During 1956, " Trudy Inst. Fiziki Zemli,
Akad. Nauk, SSSR, No. 5, pp. 3-19, 1959, {Translated from Russian),
Contract DA 49-083 OSA-31317.

VESIAC 17,308 VU The work contains generalized data of instrumental and non-instru-
mental observations of all fairly strong earthquakes in the territory
of the USSR during 1956.

The Bulletin of Strong Earthquakes, which is proposed to be com-
piled annually, will be a systematic summary simultaneously generalizing
all the instrumental and non-instrumental data on strong earthquakes
occurring on the territory of the USSR.

WALKER, J. C. G., Geomagnetic Observations in the Arctic Ocean Drift
Station Arlis II, June 3 to August 21, 1962, Contr. No. NONR 266(82),
Lamont Geol. Observ., Palisades, N. Y., 1964,
VESIAC 8148 VU A nuclear resonance magnetometer was operated on Drift
Station Arlis Il in the Arctic Ocean during the summer of 1962, The
measurements reported here cover the period June 3 to August 21,

1962.

WALSH, J. B,, and W, F, BRACE, A Biblio raphy on Decoupling, VESIAC
Special Rept., Rept. No. 7885-39-B, Contract DA 39-63% 0SA-3137,
Univ, of Mich., I. 8. T., Ann Arbor, Mich,, 1969
VESIAC 19,672 VU This bibliography was prepared for a study of a specific problem

AD 850 944 in the analysis of decoupling - the response of the ’transition zone'
in underground blasts. In spite of the rather restricted scope of the
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investigation, we have tried to include items pertaining to related topics
and work of general interest, Undoubtedly, though, important entries
not directly related to our immediate interest have been omitted, Titles
are separated according to year of publication, with a special section
for bibliographies.

WALTER, E. J., Analysis of the Relationshi Between Associated Volcanie
and Seismic Evenfs, Final Rept, No, KF‘%RL-GZ-%E, Contract AF 19
(628)-218

» John Carroll Univ., Cleveland, Ohio, 1964.

This project was undertaken to study earthquakes that occur in
volcanic regions and result from volcanic processes. The purpose
was to determine whether or not these volcantc quakes are the same
as ordinary earthquakes, and if not, how they differ and what seismic
parameters can be used io identify them. Discussed are: the areas
selected for tnvestigation; the analyses of the seismic data from the
three areas analyzed. How epicenters were located is discussed, as
well as the distinct tectonic characteristics of Hawaitan volcanic
earthquakes. Characteristics of Japanese earthquakes and of Vesuvius
are considered. Amplitude disiance relaiionships are discussed. One
conclusion: volcanic quakes occur in swarms,

WANIEK, L., ''Foundations of the Piezophotographic Meihods of Measuring

Pressure Wave Amplitudes, ' Geofysikalni Sbornik, pp. 229-304, No.
154, 1961, (Translated from Russian , Contrac -3,

Treaied are the physical bases and possibiliites of applicaiion of
a method for the measurement of powerful compression wave ampli-
tudes. It is necessary to have a pressure indicaior whose deformation
takes place immediately after ihe exerted pressure, Inertia of the
indicator has to be minimized. Described ts an application of ihe
pressure effect on photosiatic emulsions, which required furiher
photophysical studies on the influence of pressure on the phoiographic
coating. The validity of ihis method wiih the use of commercial
emulsions lies between 750 io 22,000 kg/cm2. Relaiive experimental
error is ai least 1.5 and results in the highest amplitude values.

WARD, P. L., and G. HADE, Design and Deployment of Five High-Gain,

Broad-Band, Long-Period Scismograph Stations, Tech. Rept., Contraci
F - - » Lamont-Doherty Geol. Observ., Columbia Univ,,

Palisades, N, Y., 1970

Five high-gatn, broad-band, long-period seismograph stations
are being installed around ihe world. The instruments will probably
have gains on the order of 100,000 or more at periods of 40 to 50 sec,
This high sensitivity, some 50 to 100 iimes greater than previously
attainable at these periods, should lead to a stmilar increase in the
data now available in the long-period band. The purpose of this re-
port is io describe the instruments, present a preliminary parts list,
and present iechnical drawings of most of the newly designed com-
ponents, The five sites are also briefly described. This report is
written at a ttme when construction has begun at four sites,
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WARD, R. W., Preliminary Long-Period Discrimination Results from
NORSAR, Tech, Note, Rept. No, ESD-TR-69-9, Contract AF 19{628)-
5167, Lincoln Labs., M. L. T., Lexington, Mass., 1969

Data from the shor. neriod vertical subarray near @yer and the
multicomponent long-period seismograph near Faldalen, @yer and
Trysil, Norway, were used to investigate the discrimination of earth-
quakes and underground nuclear detonations using long-period to
short-period energy ratio (Ms vs mb).

WARREN, D. H,, and B. L, TIBBET1S, Seismic-Refraction Measurements

of Nuclear Explosions AN’I‘LER5 GNOME, HARDHATg CHINCHILLA,
CIMMARRON, Contract ARPA Order No, - U. S. Geologica

Survey, Denver, Colorado, Undated. (OFFICAL USE ONLY)

WARREN, D, H,, B. L. TIBBETTS and R. C. RESLER, Seismic-Refraction
Measurements of Nuclear Explosions, Contract No. VI/065, U. S.
Geol. Survey, Wash,, D. C., 1963 (OFFICIAL USE ONLY).

WARREN, D. H., B. L. TIBBETTS, and R. C. RESLER, Seismic-Refraction
Measurements of Nuclear Explosions BRAZOS, HOOSIC, DORMOUSE
PRIME, PLATTE, AARDVARK, HAYMAKER, Contract ARPA Order
No. 193-63, U. S. Geological Survey, Denver, Colorado, i963. (OFFI-
CIAL USE ONLY)

WARREN, D. H., B. L. TIBBETTS, and R. C. RESLER, Seismic Refraction

Measurements of Nuclear Explosions SEDAN, MERRIMAC, WICHITA,
YORK BGEKC, HYRAX, Contract ARPA Order No. 193-83, U. S. Geo-

1]
Togical Survey, Denver, Colorado, 1963. (OFFICIAL USE ONLY)

WARREN, N. M., R. G. REAKES, D. C. RASMUSSEN, B. J. MICKUS, and
W. . FRYE, Long-Period Seismograph Installation, La Paz, Boiivia,
Tech. Rept. No. 65-60, ontract VT/4051, AF 33(657)-12145, Tele-
dyne Industries, Inc., Geotech Division, Garland, Texas, 1966.

The L-P seismograph installation at La Paz, Bolivia (LZ-BV),
was improved by methods previously untried within the LRSM program.
Radical departures in vault construction made it possible to increase
the magnification of the three-component L-P seismograph system
from a nominal 20k to above 200k. As a resull, a better understanding
of some problems and their remedies was gained which wili be ex-
tremely helpful in the operation and maintenance of other L-P seis-
mographs.

WARRICK, R. E,, D. FLOUFF, Seismic Noise in Norway, Tech. Letter No.
46, Contract ARPA Order No. 193-64, U. S. Geol. Survey, Denver, Col.,
1966.
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VESIAC 14,802 VU This technical letter coi: ng samples of seismic noise that were

AD 487 476 recorded at 21 locations in Norway by the U. S. Geol. Survey during a
program of seismic refraction measurements between Aug. 14 and
Sept. 3, 1965. Estimates of noige amplitudes were obtained from sam-
ples of peak-to-peak amplitude measurements on paper monitor re-
cords and from digital analysis of magnetic tape recordings.

WATSON, R. J., and S. C. MERDLER, Estimation Procedure for Focal-
Depth Determination of Seismic Disturbances, Rept. No, -1.X,
ontract DA 49- - » SD-78, Univ. of Mich., Inst. of Sci. &
Tech., Ann Arbor, Mich., 1967,

VESIAC 15,915-Q VU In this paper, we propose a method of estimating the depth of
focus of seismic disturbances. The method depends upon a signal
model which includes initially downgoing as well as surface-rcflected
energy. We design an array of inverse filters to suppress the re-
flected energy in the signal. The parameters used to design the fil-
ters are the amplitude and delay of the reflected events relative to
the initially downgoing events. That inverse filter which does the
best job in reflected-wave suppression is assumed to have been de-
signed with the most correct delay value, which is the parameter to
be estimated in this part of the technique.

We select the most successful filter by subjecting the output of
each filter to a measure of energy concentration; that output which
has maximum concentration is assumed to be the correct version of
the initially downgoing events. With the relative delay selected in
this manner, we then transiate the delay into focal depth using travel-
time curves based on average near-surface velocities.

WEART, W, D,, Project GNOME, Particle Motion Near a Nuclear Detona-
tion in Halite, Final Report, Contract No. Proj. 44.1 and Proj, 1.1,
Sandia Corp., Albuquerque, N, M., 1963,

VESIAC 6294 VU Strong motion parameters from the Project Gnome operation were
measured in the region extending 60 to 480 meters from the center of’
detonation or working point along both vertical and horizontal radii,
Travel-time data from the horizontal radius reveals three distinct
arrivals, Vertically, the velocity varies from 5.1 km/sec at about
60 meters above the shot to 0,785 km/sec a few meters below the
surface. Peak accelerations in the salt are best fitted by the relations
A = 890 R-5.3 from 60 to 122 meters and A - 560R-2.7 from 122 to 480
meters, where R is in hundreds of meters and A is in units of gravity.
Motion of the gruund abovc ‘he shot reveals that spalling occurred at
several horizons, The deepest spall Separation was below 92 meters,

WEART, W. D., VELA UNIFORM, Project SHOAL, Free Field Earth
Motion and Spalling Measurements'in Granite, Final Rept. VUF-2001,
Proj. 1.1, Sandia Cory., Albuquerque, N, M., 1965,

VESIAC 12,775 VU Project Shoal was a 12.5 killoton nuclear detonation emplaced
1205 ft deep in a hijghiy faulted, granitic intrusive body. In connec-
tion with Shoal, azimuthal asymmetry, peak accelerations, and peak
particle velocities are discussed. Spali, aithough atypical in some
respects, is present in the upper 400 ft of granite above the detona-
tion. Peak ground motion parameters at surface zero are given,
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Residual upward displacement as obtained from Project 1.1 instru-
ments ranged from 18 to 20 inches.

WEBER, M., ''On the Approximation of Travei Time Functions from Dis-
crete Data with Restricted Po ver Series,'" Geofisica Pura e Appiicata,
Vol. 49, pp. 1-12, May-August 1961, (Translated from German), Con-
tract DA 49-083 OSA-3137.

VESIAC 14,387 VU An approximation to travei-time functions by restricted power
series is treated. For numericai computations convenient tabies are
calculated and an example is given.

WEBER, M., ""An Exact Seismometer,'' Geofisica Pura e Applicata, Vol, 48,
pp. 35-39, January-April 1961, (Translated from German), Contract
DA 49-083 OSA-3137,

VESIAC 14,391 VU The construction and characteristics of an improved exact seismo-
meter are described.

WEBER, M., '"The Interpretation of Seismic Refraction Measurements in
the Limit Case of ¢_ = 0," Geofisica Pura e Applicata, Vol. 49, pp.
119-128, May-Augugt 1961, {Translated from German), Contract DA
49-083 OSA-3137.

VESIAC 14,388 VU In connection with a previous article, *'The Travel Time Function
and its Interpretation in Refraction Seismology of the Monoaxiai In-
homogeneous Body'', the interpretation of seismic refraction measure-
ments in the limit case of C, = 0 is discussed in detail.

WEBER, M., ''Segmented Representation of a Measured Travel Time Curve
with Restricted Power Series and its Evaluation in Refraction Seis-
mology,'' Geofisica Pura e Applicata, Vol. 38, pp. 57-73, 1957, (Trans-
iated from German), Contract DA 49-083 OSA-3137.

VESIAC 14,157 VU A simple and convenient method of numerical calcuiation for the
direct interpretation of travei-time curves in seismic refraction mea-
surements is developed. An example of this method Firm and Ice
Thickness Measurements in Baffin Island, by H. Rothiisberger is
given.

WEISBRICH, R. A., Project DRIBBLE, SALMON Event, Voiunteer Team
Program, TR 65-17, Project , Contract AF - X
Geotech, Corp., Garland, Texas, 1965.

VESIAC 10,157 VU The Volunteer Team Program was established in 1960 to facilitate
the participation of oil companies, universities, reseurch organiza-
tions, and other scientists in the VELA-UNIFORM research program.
Sixty-two teams participated in the Program for SALMON and 38 of
these monitored the event, Twenty-three teams withdrew from the
program before SALMON was detonated.

This report describes the purpose of Project DRIBBLE and of
the SALMON event which is one of three nuclear test detonations
planned for Tatum Dome, Mississippi. 1t also describes the part
which the Voiunteer Teams took in monitoring this explosion and the
results they obtained.
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WEINSTEIN, M. S., CHASE VII Source Data, Technical Progress Report

No. 12, Contract NOnr 4026(00 » Underwater Systems, Inc., Silver
Spring, Maryland, 1966.

Pertinent data obtained at sea from the explosion of CHASE VII
(SS HORACE GREELEY) are contained in this document, Source data
included here are: (1) Shot Instant: 29 July 1966; (2) Shot Location;
(3) Shot Depth; 3,000 feet; (4) Water Depth: 7,500 feet (from chart);
and (5) Yield: 400 tons.

WELLEN, J. B., SDL Hardware and Software, Contract: VT/5071, AF

33(657)-14109, Teledyne Inc., UED, Alexandria, Va., 1965,

This report describes the €quipment and computer programs at
the Seismic Data Laboratory (SDL) as they may relate to the process-
ing of LASA data. Shown is the configuration of the SDL Data Pro-
ce2ssing System as of June 1965. The primary input to this system
is described, as is system modifications. A program that was writ-
ten to read a multiplexed LASA tape and to input from cards, param-
eters such as starting time, time interval to process, angle of incom-
ing signal, and velocity is described.

WESTHUSING, J. K., The Effect of Crustal Structure on Teleseismic P-

Wave Travel-Time Anomalies at the TF xtended Array, Arizona,
Tech. Rept. No. 66- » Contract VT/4051, AF 33(657)-121 9, Teledyne
Industries, Inc., Geotech Division, Garland, Texas, 1966,

This study examines observationai data from 33 teleseismic
events received at stations of the TFSO extended array in Arizona to
determine travel-time anomalies for array stations relative to TFSO,
Using a crustal model resulting from recent seismic refraction sur-
veys, it has been determined that crustal travel-time differences
between stations cannot account for the travel-time anomalies and
that a more thorough study of the upper mantle must be made if causal
relationships are to be determined. Some methods of accomplishing
this are suggested.

WESTIN, M. E, and N, L. NUNN, Semiannual Report to U. S, Coast and

Geodetic Survey, Contract No. DA-49- -X2-186, Planetary ences,

Santa Clara, Calif., 1962.

This report describes progress from August to December 1962,
on preliminary analysis and interprctation of the digitized strong-
motion seismograms, Nine digital-computer programs are being
flowcharted, coded, and debugged on the IBM 1620, Test problems
have been run,

One code prepares strong-motion data for finite Fourier analysis,
the output being the alpha and beta coefficients. Another calculates the
phase and amplitude for these values. Two codes provide information
directly usable for particle-motion plots. Another is for card-to-
card conversion. Another provides the phase and amplitude values
for the Fourier integral. Another performis integration of the strong-
motion seismograms,

629



WILLOW RUN LABORATORIES

VESIAC 7408 VU

VESIAC 15,546 VU
AD 488 144

VESIAC 12,350 VU

VESIAC 15,724 VU
AD 488 352

WHALEN, J. M., Instrumentation Noise of Long-Period Seismographs,
Tech. Rept., Contract No, VT/072, AF 33!&665-31523, Geotechnical

Corp., Garland, Texas, 1963,

The most common forms of system noise observed on high-mag-
nification long-period seismograms are the effects of wind noise, at-
mospheric pressure changes, and temperature gradients inside the
seismometer case. Evidence is given to show that these changes in
environment are coupled directly to the seismometer. Other sources
of system noise are long lines between the seismometer and the am-
plifier, seismic galvanometers, spurious vibrations in the seismometer
elements, tilt, etc. Methods of system installation and operation are
given that make it possible to operate amplified systems at magnifi-
cations of 50,000 or greater at periods of 20 to 40 seconds.

WHALEN, J. M., A Portable Seismogra h, Rept. No. TR-65-74, Contract
VT/4051, AF 33(657)-12145, Geotech, Corp., Gariand, Texas, 1965,

This paper describes a portable seismograph system for use in
the LRSM Program. The system was designed to fulfili the require-
ment for a reiiable system that can be moved to the field, set up
quickly, and allowed to run for up to seven days without attention. Ail
of the major components, except the seismometers and the thermoelec-
tric generators, are mounted in Fiberglas suitcases and are transport-
able a8 air freight. The <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>