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WILLOW   RUN   LABORATORIES 

VKSIAC 9787 VU 
AD 456 955 

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 in 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 presented orally which resulted from these studies. 

VES1AC 7736 VU 

HERRIN, E. and C. F. BROWN, Description of u Digital Computer Pro- 
gram for the Determination of Earthquake Hypocenters, Contr. No". 
AF-AFOSR-414-63, Southern Methodist Univ., DallasTTexas, 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 ant* to decide whether another iteration Is 
needed.   About seven Iterations, each about 60 seconds, are needed 
to correct large errors In the trial date. 

VESIAC 10,367 VU 

HERRINCK, P., Utilization of Nuclear Explosions in Civil Engineering 
Work. Communate Europeene De L'energie Atomlque, France, {Trans- 
latod from French), 196^, Contract SD-78. 

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, ctlve fallout. 

VESIAC 16,640 VU 
AD 828 278 

HILL, D. P., R. Y. KOYANAGI, The Short-Period Seismic Network on 
Hawaii and Its Sensitivity to Small Northern and Northwestern CircuM- 
Paclfic 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 clrcum-Pacific sources.   Data used in this study 
are taken from selected earthquakes and earthquake swarms occurring 
in the Kurll-Kamchatkan and Alaskan-Aleut Ian seismic bolts during 
1963-1965 as reported In the Hawaiian Volcano Observatory 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 Analypis of Body Waves from 
the Earthquake of February 18, 1956, Contr. .'o. AF-AFa5R-386-63, 
St. Louis Univ., St. Louis, Mo., 1964. 

VESIAC 8187 VU The earthquake south of Honshu, Japan, on February 18, 1956, 
Is studied by means of Fourier analysis.  The focal depth Is about 
45i» km, and the magnitude is 7 1/4 to 7 1/2. Three theoretical 
moiels of the source mechanism. Type la, Type lb, and Type fl, 
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 IT source.  The scattering from the mean amplitude is calculated, 
and the result shows that the Type IT model Is preferable to either 
of the Type I models.  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. 177-183, 1910, (Translated from 
German), Contract SD-78. 

VESIAC 9530 VU 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 subject the Messina earthquake of 1908. 

HOFMANN, R. B., Limitation of Correction Factor Application to Magni- 
tude Formulas, VESIAC Rept. No. 4';.10-71-X, Contr. No  SD-78. Univ. 
of Michigan, Inst. of Sei. & Tech., Ann Arbor, Mich., 1964. 

VESIAC 8128 E VU This is a study of the limitation of correction factor .'ipplicatlon 
AD 441 592 to magnitude formulas. 

HOFMANN, R. B., Magnitude Determination Problems for ihe Worldwide 
Collection and Analysis Program, VESIAC Rept. No. 4410-71-X, Contr. 
No. SD-78, Univ. of Michigan, Inst. of Sei. & Tech., Ann Arbor, Mich., 
1964. 

VESIAC 8128 D VU Very high positive station magnitude corrections for short- 
AD 441 592 period seismograph systems are obtained by comparing published 

magnitudes with calculated magnitudes.   Phis 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, distrib \ted 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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WILLOW   RUN   LABORATORIES 

VESIAC 6109 VU 

HOF MANN, R. B. and F. E. ROMBERG, Comparison of Earthquake Muni. 
ude Determination Methods. Special Rept. No. 6, Contract No. AF 19 

(604)-ö!)17, Texas Inst., Dallas, Texas, 1963. 

Magnitudes determined from P waves are influenced by instrument 
type.   Short-period instruments generally yield maKnitudes about one 
unit less than long-period instruments for teleseisms.   For near events 
this difference is reduced. 

The apparently anomalous relationship between the mh 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. 

VESIAC 8128 G VU 
AD 441 592 

VESIAC 19,159 VU 
AD 679 558 

VESIAC 19,282 VU 
AD 684 550 

HOFMANN, R. B. and R. W. WYLIE, Magnitude Calculation for the World- 
wide Collection and Analysis Program, VESIAC Rept. np  4410-,7l-y 

»0ntur- ^0
o

,.SD"78' Univ- of Michigan. Inst. of Sei. & Tech., Ann Arbor, 
Mich., 1964. ' 

Steveral methods of magnitude determination are 'n common 
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 ' 
Wr.ve Propagation. Final Sei. Rept.. 1 Jgjj 1Q(^ tr, g] Sigääi I'MTt 
Rept. No. AFCRL 68-0589, Contract AF 19(628)-6067, Boston Colleee 
Chestnut Hill, Mass., 19C8 B ' 

Seismomcer test procedures are presented.   Results of the tests 
performed on Electro-Tech's model EV17 seismometers used in the 
portable seismic detection system are detailed. 

The results jf 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 
Sei. Rept., 1 August 1963 to SlM^y 1968, Contract" AF ei(052R33 
Durham Univ., Durham, England, 1968 

The final form of the hardware built for crustal refraction studies 
is summarized and some preliminary results from a major crustal 
refraction experiment are given. 

HOLYER, R. J., Simulation of Adaptive On-Lii.e Maximum-Likelihood 
Processing, Seismic Array Processing Techniques. Tech. Ttem~No 
U. Contract VT 0701, F33657-7ÖC-ölÖ07T^rSTirst., Inc    Dallas 
Texas, 1970 
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VESIAC 20,396 VU On-line adaptive maxinium-likelihoad processing has been simu- 
lated on the IBM S/360 computer to investigate some of the probl'ms 
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-ltM-6r), 
Texas Instr., Inc., Dallas, Texas, 1966. 

VESIAC 14,946 VU 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)-10Ö2, Natl. Engr. ^;i. Co., Pasadena, Calif,, 1963, 

VESIAC 6046 VU 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 mnlinear 
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. 

VESIAC 12,405 VU A high fidelity piezoelectric shake table has been used to calibrate 
AD 470 872 the U. S. Geological Survey's long-range seismic-refraction equipment. 

The frequency response 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 iTused 
to calibrate the system each time a field recording is made.   The com- 
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blnation of these three techniques provide an accurate calibration that 
can be continuously monitored during the course 01 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-(630, Contract F 19628-67-C-0036, Shell Development Co., Houston, 
Texas, 1967. 

VESIAC 17,129 VU This research has been concerned principally with the analysis 
AD 662 635 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 nuiaber 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 Analysli of Quaternary Tectonism. Rept" No. AFCRL- 
67-0630, Tontract F 19628-67C-0036, Shell Development Co., Houston, 
Texas, 1967. 

VESIAC 17,129 B VU This article presents a method for describing the displacements 
and strains associated with these areas where data are available OT 
the movements of a limited number of points.   This article also de- 
scribes deformations which have occurred at Buena Vista Hills, Cali- 
fornia, during the period 1932-1959. 

HOWARD, J. H., Recent Deformation of the Cholame and Taft-Marlcopa 
Areas, Callfo.nlä - (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. 

VESIAC 17,129 C VU This article presents the analyses of deformation which have 
occurred at the earth's surface within the last 35 years to two areas 
whlh cross the San Andreas fault.   These areas are:   (1) the Cholame 
area and (2) the Taft-Marlcopa area (Figure C-l).   This article is 
also concerned with reviewing selected methods of analyzing geodetic 
data In order to describe strains which are developing In the earth. 

HOWARu, J. H., The Two-Dimensional Analysis of Movements of Points 
to Determine Finite Strains - (Appendix A) of The Mechanical Analysis 
of Quaternary fictonlsm, Rept. No. AFCRL-67-0630, Contract F 19628- 
C7C-0036, Shell Development Co., Houston, Texas, 1967. 

VESIAC 17,129 A VU This article presents a method for 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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VESIAC 17,129 0 Vl) 

HOWARD, J. H., The Use of Transformatton Constants in Finite Homo- 
geneous Strain Analysis"- (Appendix D) of The Mechanical Analysts of 
Quaternary Tcctonism, Rept. No. AFCRL-67-0630, Contract t 19628- 
67-C-ÖÖ36, 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) i nd by two real examples (a deformed spirifer and a 
stretched belemhi •), 

VESIAC 16,629 VU 

HOWARD, R. F., Ba>'.iymetry Program Kurile Islands Experiment, 3. Ocean- 
Bottom Seismographic Experiments, Project VT/6708 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- 
ally too sparse.  The Bo iclusion is that observations of depth values, 
OBS-environmental relations and overall bathymetry are valid within 
navigational limits. 

VESIAC 7373 VU 
AD 427 869 

HOWELL, B. F. and P. M. LA VIM, Model Studies of Seismic Energy Dis- 
tribution Around Different Types of Sources, Final Rept., Contract Ho. 
AT 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 Homogeneous. 

VESIAC 13,550 VU 
AD 627 373 

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. 

Hie 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 mainly 
of evaluating a method of focal-depth determination which depends on 
recognitior« of the sequence of events which arise from the reflection 
of the initial iJ 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- 

fhe^reTl earth     PUlSeS refraCted alonß lt both in scale m«tels and in 

VESIAC 15,324 VU 
AD 646 035 

VESIAC 6498 VU 

HOMSLL, B. F., and P. M. LAVIN, Studies of the Effect of Depth of 
F^^onSdsml^Pulses, Final Repl., 1 January 1JJÖ2 Through 
31 October 1963, Rept. No. AFCRL-66-764, Contract AF 19(628)- 
^J8, Penn. State Univ., University Park, Pa., 1966. 

This report summarizes conclusions of 30 reports issued in con- 

öfethl0"n"hMthlS C^raCt' and lists the "*>*; wMch discuss how each of the objectives of the contract was reached. 

eventT,hfs
P

t
rh1rCwP»1 meM0d,red

1
t0 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. 

I p S0 faCt0r mfe " dlfficult for al1 three methods to find ghosts: (1) 
txJ!TuTT f0 not rGCOrd the main part of the energy m mo8 pulses; (2) the ghosts commonly differ greatly from their primaries 
in waveform and frequency spectrum. 

"^SlV.;; ^ ^T- A- DURAZZOand Y. NAKAMURA. Model 
Studies of the Effect of Depth of Focus on Seismic Pulses   FiriTSmi- 
annual Teen. Kept.. Contract No. AF 19(628)-!>38, Pennsylvania State 
Univ., University Park, Pa., 1962. 

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 focil depth 
measurements to distinguish between earthquakes and underground 
nuclear explosions is disc-issed.   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 tue model.   Several means of attaching transducers to 
the model are described.   Preliminary results and other matters are 
included. 

VESIAC 14,321 VU 

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. 

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 migh. 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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fcM» «f»    I» !•»••» I • tir««*» «I M lCk|»n«wm«l lMM»n.Kvlr«l »•■ 
IMI Mtf * «•#>-.• lwm|—l t4l»>r«iin>n   IMT Mhm ik» •»#«* «irp* 
ol «iir wlvvi*««.  f^miwilOHm «« «Uli«« tarilmr*  J   !*«•• II ■ 
Iwilfrpi»« «4 IM« Pnw»*«« Mtf OiW—in •••"*». imMim ••• 
^n»«i i IM«« Pt****mt »mh mi l»r.«iiiiiwl<HK*« •■« l-r«ip- 
m»« inr Pm*qmmt* i».««!!*«»-« M« »»Cmm—if«!»«» »«H 
«nrf IW—JMI— "< «^tfiMrW Inr tlr«»V<|mi»««l l»i««*il»lhm. 
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ni    r .i««»~. «HI « 4i<*«Mkk4i «4 iiw tm-Um mp\*f*#*- 

VUUtC 14.411 W 
A0 4I 

VKSAC 12.410 VV 
APMe «04 

T    t*<H«i | ..ta«!»« .4 . « «libr*i».« r-rhntqiH- I. r »•yinj.lc 
Afr»» >!•«»".    TWHMCJI IH<  ■•• •••WI. t «««r«ci VT 

^H. 1VlP4r» I«*»»««»». QntMi OwMmi. Cmr- 
T**M». 144% 

A qvMliiftii«» MHIV*I* •*• !M4» U«IB« l«rhM(|Mti> i4 4I«II«I M** 

«Ml amtfrnU    V>n> dillrrmi «ppn^rhv» ««r» rompand - «tail«!!« || 
■iMialtr    f«r Ihr «i^Miral «ppmarh. ihr ri>mpirtrr pn> 

tnm "HIACICY." »hirh r«mpiiir« i-^rr dm.iiv .pcrira. «a» ad..^«! 
A pn*r»m «Inch MM II» Nywrrical Tranali-m» Thrtirrm *»m •rüirn 
tor ihr CDC I40A 4t(Ual r-mpulrr    Thi» prn«ram. "N* TRAS." prUrw 
,m a 4r«rrmini«rlir n n«»4rniHn« >4 a iimr »rrtr»    Thr aurrrmrnl b»- 
IMMI ihr hrU ralihrallon and ihr rMlmallon • I Ihr maenlftralion rurvr 
U qullr «• *1 up <«   I '• rp*. r"n«l4rriii* Ihr nimpllritv •>! Ihr malhrmal- 
•ral nH«lrI u»#4 in Ihr Mudv    Thr uraltrr aln>»r Ihl». frrqurnrv I« 
IHM-UOMHI 

MlfAWO. Y T.. Pr>ilmii»ry Bwitohon of A C«»'>"'ton.7,TL
t,"tque ,ror 

MulllnlrHrmrt« Arrav Sv-irm».. trch. Ih-pl   No. R-TII. ri.ntrari 
VTMcKl. Ar JS^Ti I?I45, TrTrdvnr InduxlrlrK. Inc . Gwlrch Div.. 
(Irland. Tr«ai». I14J. 

A r.incrpl In invrMtgalfd (or Ihr callbrallon «•( MMsmoRmphp which 
nun nprrlra ol Mmnn iplrnrlwrnic P wavrn.   Thlt» twhnlquo has a 
-limal ip|»llcalion in Lai^r A|MTlur«« Si-lHmlr Arrays (LASA). where 
rallbrallon o( rarh Insimmenl Indlviduallv bef«>mos dlfflcuJI hrcausr 
• ( Ihr number o( selsmomelers tnvolved 

Slgnaln reciirded ' y »land.trd IV-nloff short-perUKl selsmopriiirfis 
»••re analv/.ed tiv means of an analog spectrum analyzer.   The sludv 
«how- a remarkable agreement between the estimated values of the 
relative magnification curves and the actually calibrated values for 
perlitds greater than 1 sec.   For shorter periods, however, the agree- 
ment Is not giKKl enough for actual application. 
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^^fSJL'iIi* *****"' "♦ y—ij« Amplnudt Anonulir« I)ur to »lit- 
«■JILL":   J_J_ 

Af SSmmn^O. Telrdvw Indumnvi.. Inc. 
TV«*». INT. («•"»wh Div.. i „n I.IIK). 

AC 16,«* VI 
■13 I4f 

VtXIAC 14.319 VU 

An UlM of u tlaatlcally rMlrained btmndarv IN Inlrodjced for 
lurllal cxplaiMiKNi of Ihr ampllludr anomalleH cuMomardv o|j*eivod 
near .'..■ low-veliiclly. wi-alhered layer of the oarlh'« Hurface    Non- 
.1.-... -.M .„.,1 imrameler« are UM-d a« mpanureh of n-slraml lor nar- 
llcle molion wllhln (hi* weathered layer overl\lnK an Isolropic   homou- 
ene.ni.. »emi-inflnlte aolid earth.   K in i..,111(| thai «he decree of sur- 
fare realralnt ha« c.miilderable effect on the amplitud,. anomaly when 
the nondlmenNi.mal paramrler for Iho restraint of panicle motion 
which rang«« from zero lo Infinity becomes KriMter than unity. 

HUANG. Y. T.. SEMI rum »^ rlnn by Mean« of Nunu-ncal Transform 
nuorem, Tech. ft?pl. No. 66-19. Contl^tnTlOST^ÄF ITfe^TT- 
12145. Teledyne Indusl.. Inc.. Geotech. Div . Garland, Texas. 1966. 

A new type of digital filierini: is explained without usini; the con- 
volution theorem used In electrical ngtaMTta«.   Tl,e scheme makes 
use of the Numerical Transform nieorem which transforms a Mir 
of finite sjÄCtra (I.e.. amplitude and phase spectra) in the frequency 
domain into a finite time series.   This lime series, which may be 
filtered during transformation, has precisely the same record lentftll 
as the   oriKinal   lime series without introducing meaninsless tran- 
sients    The spectrum filtering technique, in contrast to the convolu- 
tion filtering technique, does not require a separate digital filler 

VKSIAC H299 VU 

HUNKINS, K    Studies in Mariu Geophysics and Underwater Sound from 
)r ftinK Ice Stations. Contr. No. N^NI? 36ft^T-n;^^-T^T7Tib^Fn- 
Palisades, N. V., 196.< 

This report outlines the studies undertaken in marine Rcophysics 
and underwater sound from drifting ice stations.   The report covers 
five items:   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 continuously operating precision depth recorder- 2) 
seismic 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- 
cal occanographic program at T-3: new studies were begun in June 
ITO5; 4) marine geology; bottom photographs were taken and samples 
obtained for analysis for radiocarbon to determine the sedimentation 
and climatic history of the arctic: and 5) wave motion and earthquakes 
III the Arctic Ocean. 

VESIAC 7330 VU 
AD 411 193 

HUNKINS, K., Studies in Marine Geophysics and Underwater Sound from 
DrifUng Ice Stations, Semiannual Tech. Summ. Rppl,   Cötüräct No 
Nonr 266(82), Lamont Geol. Obscrv., Palisades, N,Y., 1963. 

This summary report provides a capsule comment on both past 
and proposed work in the following areas:   1) magnetics experiment 
on Flether's Ice Island (T-3), 2) summer program on T-3, 3) reduction 
of T-3 data, 4) seismic refraction studies proposed for the fall, 5) 
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VESIAC 10,550 VU 
AD 457 064 

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 11 results. 

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

This report is concerned with Hie following things; 

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

(2) Airborne Maßnetic 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 seismoloKy is discussed    Work 
done in Physical Oceanography is discussed. 

Also included in the report are abstracts of two papers which 
were presented at the American Geophysical Union Meetirid  Washimr- 
ton, D. C, April 1965. h 

VESIAC 14,324 VU 

VESIAC 16,643 VU 
AD 650 409 

HUNKINS, K., Studies in Marine Geophysics and Underwater Sound from 
Bmrrwiff ICe Stations' Semiannual Tech. Summ. Rept., Contract NOnr 
266(82), Lamont Geol. Observ., Columbia Univ., Palisades   N   Y 
1964. ■ •. 

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 geo- 
physical observations.   The field operations are described.   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 
"'•'»■"e Ice Stations. Semi-Annual" Tech. Summ. RepT. ContraclTföiir 
266(82), Columbia Univ., New York, N. Y., 1967. 

This report describes work accomplished at Fletcher's Ice Island 
(T-3) during the reporting period,   The topics discussed include nav- 
igation, bathymetry, and seismic profiling. 

VESIAC 18,001 VU 

HUNKINS, K., Studies in Marine Geophysics and Underwater Sound from 
Drifting Ice Stations, Semi-Annual Tech. Summ. Rept, 1 July Through 
3l December 1967, Contract Nonr 266 (82), Columbia Univ    New York 
N. Y., 1967. 

This report contains brief statements of work done in the following 
fields; Navigation, Bathymetry, Gravity, Magnetics, Seismic Profiler, 
Bottom Sampling, Marine Geochemistry, Nephelomeler, Current Mea- 
surements, Underwater Sound, and Arctic Sound Scattering layers. 
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VESIAC 18,786 VU 

HUNKINS, K,, Studies in Marine Geophysics and Underwater Sound from 
Drifting Ice Stations, Semiannual Tech. Summ. Rept.. 1 January In 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, 
Magnetics, Seismic Profiles, Marine Geochemistry, Underwater Sound, 
and Data Analysis. 

VESIAC 19,540 VU 
AD 682 987 

HUNKINS, K., Studies in Marine Geophysics and Undenvatcr Sound from 
Prating Ice Stations, Semiannual Tech." Summ. Röpt.. 1 July to 31 
Dec. 1968, Contract Nonr 266(82), La-nont-Doherty Geol. Observ., 
Columbia Univ., Palisades, N. Y., 1968 

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

VESIAC 20,255 VU 
AD 701 761 

HUNT, D. P., ASelected Events Recorder for Seismic Applications. Sei. 
Interim Rept., Rept. No. AFÖSR-70-0330, Contract AFOSR-646-(i6. 
Univ. of Nevada, Reno, Nev., 1969 

This document describes a developmental, suitcase-si/e portable 
seismic recording station specifically tailored to micm-earlluiuake 
investigation.   The total instrument package, including recoi-ier, 24- 
hour batten pack, radio antenna, seismometer, and field wire weighs 
less than 100 pounds and can be hand-carried by two people into re- 
mote areas not accessible by other means. 

The recorder portion of the station is a »wo-channel. low speed, 
instrumentation-type inag-.iiMc tape recorder which was developed 
for this particular applicatioi..   This recorder has the unique capa- 
bility to edit incoming data and record only those signals that exceed 
a preset amplitude threshold while retaining the Inu -level preamble 
to the recorded event.   A time signal derived from a National Hureau 
of Standards (WWVH) broadcast is recorded with the data to provide 
accurate event-time correlatioi . 

Reproduce capability is provided within the station lo permit 
signal monitoring during set-up and to allow transfer of data from 
the magnetic tape to chart lyiM- records for visual analysis. 

VESIAC 9965 VU 

HUSTED, .). E., Studies^if the Seismicity of the Slate of Georgia, Phases 
I and II. Semiannual Tech. Rept. No. 2, CCS 1237. Ceor^Ta Inst. of- 

Tech., Atlanta, da., 1965. 

In this report, work has been confined to analysis of seismograms 
for both local and teleseismic events, with emphasis on teleseismic 
events.   This seismogram analysis has two main obiectives:   "the 
examination of residuals from the Jeffreys-Hüllen travel lime tables 
to determine whether or not there are any correlations which could 
be applied to make the tables more accuralely reflect travel time ob- 
served at this station; and the computation of regional magnitude 
corrections for this station."   A discussion of how these objectives 
are being achieved ends the report. 
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VESIAC 12,609 VU 

HUSTED J. E.. Studies of the Seismtcity of the State of Georgia, Phases 
I and n, Semi-Annual Tech. Rept. No. 3, Contract CGS-1Z37, Georgia 
Inst. of Tech., Atlanta, Ga., 1964. 

Preliminary results are given from earthquake body wave mag- 
nitude studies   id from local explosion studies. 

VESIAC 16,943 VU 
AD 661 358 

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. 

This document discusses the effort expended during the first 
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 
R, respectively. 

VESIAC 18 319 VU 
AD 670 86e 

IBM CORP. (STAFF), LASA Experimental Signal Processing ggj^Sl 
Third Quarterly Tech. Rept. No. TR 68-149, Contract F19628-67 
0198, IBM Corp., Gaithersburg, Md., 1967. 

The Third Quarterly Technical Report for the LASA Experimental 
Signal Processing System 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 presents detailed 
Information related to machine configurations, time delay correlation, 
event location accuracy, optimum processing, fast Fourier transform, 
array design, steering delay library, magnitude estimation, and travel 
time characterization. 

VESIAC 16,372 VU 
AD 655 802 

IBM CORP. (STAFF), LASA Signal Processing, Simulation, and Communica- 
tlons Study, February 1966 - January 1967, Final Rept. tio. ESu-TR- 
66-635, Contract AF 19(628)-5948( IBM Corp., Gaithersburg, Md.. 1967. 

In this final report,the study results are described in detail.    A 
summary of the findings correlates the results with factual detail 
reported earlier.  Signal processing is discuss'd; further system and 
simulation studier are reported; suggested system Implementation is 
extended; and the set of simulation programs used In this study is 
presented. 

VESIAC 15,550 VU 
AD 636 979 

IBM FEDKRAL SYSTKMS DIV. (STAFF), L^JijgnaU^^s^ir^ Simu- 
lation, and Communications Study, V. 1, Rept. No. ESD-TR-66-463, 
ÄFrälB2?T-5948. IBM Federal Systems Div,, Gaithersburg. Md.. 1966. 

This report sets forth a functional description of a LASA Signal 
Processing System.   The system parameters have been chosen by 
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taking advantage of important s' -tern 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 basis 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. 

VESIAC 13,999 c VU 

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 Technical Surveys. Consideration of P-wave amplitude anomalies 
indicates that the causes of these anomalies are likely to be in the 
lower 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 Mould Bay's excellent sensitivity is mainly the result of its 
generally low noise level. 

VESIAC 10,869 VU 

IL'IN, A. V., "Floor Relief of the Gulf of Kamchatka," Akad. Nauk SSSR, 
Trudy Inst. Ckeanologii   Vol. 50, pp. 21-28, 1961, (Translated from 
Russian), Contract SD-78. 

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 investigation;, 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 detailed charac- 
terization of the sea floor in the Gulf of Kamchatka.   The investigation 
of the relief of the sea floor was accomplished with automatically 
recording echo sounders.   A new bathymetric map of the Gulf was 
complied on the basis of the Vityaz data.   Data of the Korfo-Kara- 
gin^ki expedition of the Inst. of Oceanology on the vessel Academician 
Shuleikin in 1956 was used as supplementary material. 

VESIAC 10,763 VU 

ING, Dr., and .1. M. MUN'JERA, Recent Seismological Contributions in 
Spain, Contract AF 61(052)-657, Institute Gcografico 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- 
cluded are:   (a) a description of the seismological network, instru- 
mentation, and instrumentalir>n accuracy in this area; (b) a discussion 
of a table computed by Morenc^, and his homogenized calibration of 
the stations at Malga,. Logrono, Alicante, and Almiria.   Discussed is 
his simplifications off Eaton's trurthod to deduce critical damping cor- 
responding to high period cases; and (c) studies by Payo and Arroyo, 
concerning instrument^ion, the Euroasiatic path, frequency, regres- 
sion logs, earthquake energy and epicenter studies. 
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VESIAC 10,764 VU 

ING, Dr., and G. PAYO, A Model of Crustal-Mantle Structure for the 
Iberian Peninsula Area, Contract AF 61(052)-P57, Instituto Geografico 
y Catastral, Madrid, Spain, 1965. 

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 clearest 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 determinid at Toledo with these earthquake records.   The 
least square method was used.  Algerian quakes provided information 
on the crust through the Mediterranean Sea arm. 

VESIAC 8971 VU 
AD 609 097 

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. 

The objective of Danny Boy Project 1.2 was to measure ground 
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 p.s slant range to 
the minus 2.1 power between 95 and 300 meters slant range. 

VESIAC 19,827 VU 
AD 858 688 

INTERNATL. BUSINESS MACH. (STAFF), Evaluation of LASA Beam Pre- 
cision, Sei. Experiment Test Results, Rept, No. ESD-TR-69-187, Con- 
iract F19628-67C-0198, Internatl. Business Mach., Inc., Gaithersburg. 
Md., 1968 

This document of test results reviews an experiment designed to 
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, tiie results obtained and the conclusions reached 
provides a comprehensive outline of the accomplished experiment. 

VESIAC 18,781 VU 
AD 839 715 

INTERNATIONAL BUSINESS MACH. (STAFF), Experimental Signal Pro- 
cessing System, Fourth Quarterly Tech. Rept., Rept. No. ESD-TR- 
68-309, Contract F19628-67C-0198, International Business Mach., 
Gaithersburg, Md., 1967 

The Fourth Quarterly Technical Report for the LASA Experii.iental 
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 n, 
the Long Period Electronics Module, and beam phase delays. 
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VESIAC 19,664 VU 
AD 853 716 

INTERNATL. BUSINESS  MACH. (STAFF), Experimental Signal Processing 
Jtystem, Fifth Qiarterly Tech. Rept., 1 November 1367 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 Jies 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. 

VESIAC 20,257 VU 
AD 870 205 

INTERNATL. BUSINESS MACH. (STAFF), Experimental Signal Processing 
System, Final Tech. Rept., Vol. I., Rept. No. EPD-TR^-CO, Contract 
F19628-67C-0198, Internatl. Bus. Mach., Gaithersburg, Md., 1969 

This report summarizes the effort expended during the program 
period to provide the hardware and software to supix)rt 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. 

VESIAC 20,121 VU 
AD 867 825 

INTERNATL. BUSINESS MACH. (STAFF), Integrated Seismic Research 
Signal Processing System, Second Quarterly Tech. Rept., Rept. No. 
ESD-TR-69-357, Contract F19628-69C-0400, Internatl. Business Mach., 
Gaithersburg, Md., 1969 

The Second ^larterly 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, 0yer subarray short period data analysis, 
NORSAR detection processing, LASA microbarograph data analysis, 
and retrofit for the subarray electronics module. 

VESIAC 20,339 VU 

INTERNATL. BUSINESS MACH. (STAFF), Integrated Seismic Research 
Signal Processing System, Third Quarterly Tech. Rept., Rept. No. 
ESD-TR-7(r-"25, Contract F19628-68C-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.   II 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 Er.ergy Estimates of 
Seismic Magnitude, Sei. Experin ent Test Results, Rtpt. No. ESD-TR- 
68-424, Contract F19628-67C-0198, Internatl. Business Mach., Gai- 
thersburg, Md., 19G8 

VESIAC 19,^13 VU This 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 
LASA 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. n. Quarterly Tech. 
Report, 14 February 1966 Through 14 May 1966, Rept. No. ESD-TR- 
66-463, Contract AF 19(628)-5948, Ihternational Business Mach., 
Rockville, Maryland, 1966. 

VESIAC 15,895 VU Brief statements on the purpose, status, and future plans of the 
AD 636 980 following tasks are given:   (1) 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 Communications Study, Second (garterly Tech. Rept., 
May - August 1966, Rept. No. ESD-TR-66-514, Contract AF 19(628)- 
5948, International Business Mach., Gaithersburg, Maryland, 1966. 

VESIAC 15,898 VU This report discusses important parameters in great detail to 
AD 642 439 provide technical support to the system concept, and describes some 

of the supporting efforts. 
Sections 1 and 2 describe the work accomplished and plans, re- 

spectively.   Appendices A to C contain factual detail in the areas of 
beam analysis, signal processing and processing systems.   Appendix 
D describes effort relating to communications instrumentation.   A 
summary description of tht 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, Sei. Experiment Tesi Results, Rept. No. ESD-TR-68- 
425, Contract AF 19628-67C-0198, Internatl. Business Mach., Gai- 
thersburg, Md., 1968 

VESIAC 19,314 VU This document of Test Results reviews an experiment designed 
to estimate the improvement 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 motivation, 
the test event data and the procedural methodology e^ablishes the 
scope of the investigation.   Detailed information describing the test 
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performed, the results obtained and conclusions reached provides a 
comprehensive outline of the accomplished experiment. 

INTERNATL. BUSINESS MACH. (STAFF), Signal Processing Studies for 
Large Array Research, Sei. Rept., Contract F19628-67C-0198, Inter- 
natl. Business Mach., Gaithersburg, Md., 1970 

VES1AC 20,178 VU 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. 

INTERNi TL. BUSINESS MACH. CORP (STAFF), Evaluation of LASA Beam 
Precision, Sei. Experiment Test Plan, Rept. No. ESD-TR 68-218, 
Contract F19628-67C-0198, Internatl. Business Mach. Corp., Gaithers- 
burg, Md., 1968 

VESIAC 19,265 VU This Test Plan formulates an experinnänt 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 establishes the scope of 
investigation.   Detailed inlormation describing the envisioned nature, 
conduct, and implementation method provides a comprehensive out- 
line of the anticipated experiment. 

INTERNATL. BUSINESS MACH. CORP. (STAFF), Evaluation Plan Experi- 
mental Signal Processing System, Sei. Rept., Rept. No. ESD-TR 68- 
23T; Contract AF 19628-67C-0198, Internatl. Business Mach., Corp., 
Gaithersburg, Md., 1968 

VESIAC 19,262 VU 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 Proressing System, First Quarterly Tech. Rept., Rept. 
No. ESD-TR-69-L:99, Contract F19628-68C-0400. Internatl. Business 
Mach. Corp., Gaithersburg, Md., 1968 

VES'.AC 20,080 VU The First Quarterly Technical Report for the Integrated Seismic 
AD 865 331 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 coi\f jgura- 
tion. 
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INTERNATL. BUSINESS MACH. CORP (STAFF), Kinetic Eaerny Estimates 
of SgljMnU! Magnitude, Sei. Experiment Test Plan, Rept. No. ESb-Tft _ 

68-220, Contract F I56^8-67C-0198, Internatl. Business Mach., Coip 
Gaithersburg, Md., 1968 

VISIAC 19,263 VU This Test Plan formulates an experiment to evaluate the consis- 
tency of automatic magnitude estimates brsed 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 establishes the scope of investigation. 
Detailed information describing the envisioned nature, conduct, and 
implemetation method provides a comprehensive outline of the antici- 
pated experiment. 

INTERNATL. BUSINESS MACH. CORP. (STAFF), LASA Experimental 
Sig^a1 Processing System Programming Manual - Vo.. 1, Program 
Descriptions, Contract F19628-67C-0198. Internatl. Business Mat-h. 
Corp., Gaithersburg, Md., 1968 

VESIAC 19,260 VU This volume of the ESPS Programming Manual for the LASA 
Experimental Signal Processing System provides detailed technical 
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, Sei. Experiment Test 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 the 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 
method provides a comprehensive outline of the anticipated experiment. 

INST. OF SCI. AND TECH. (STAFF), A Bibliography of Seismology for the 
VELA UNIFORM Program, Second Kditlon, Rept. No. 441Ö-81-B, Con- 
tract SD-78, last, of Scl. 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 SCI. AND TECH. (STAFF), Yollowknlfe Seismograms for Small 
Magnitude Events, Contract SD-78, Inst. of Sei. & 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 
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place In 1983.   Among the laraium» are Suulh Panama; Andn >na( 
Inland: South Iran; North Atlantic, Uutun Inland; Ventura (My, Calif.; 
Kurlle iMland«: Yellowatone N. P.: Van Mayen; llakkaldo: Vanroutrer 
^land; (Guerrero, Mexico; Southweat Mtmlana: and (^atemala. 

ISHKRWOOn. W. F., InveMtmallon of PKP a»lwntc Waw, Annual »lept . 
I Feb. 1967 to lu March IMS. Contract FMnO-OTT-OMO. »anf.-rd 
Res. Insi.. Menlo Park, Calif., I9«9 

VESIAC 19,530 VU A four-element MetHmlc array wa« eatabllithed at llyrd aiallon. 
AD 693 340 Antarctica, for lnvesttK»tion of PKP nelsmtc wa»ej«.  Thla aelamir 

Htatlon (HYA) lia» \>wn operating contlnunuitly nlnce January I«. 19««. 
Seismic data are recorded cm magnetic tape at a le»el permitting 
playback at a system magnification of a« high as %00,000.   Itockgrnund 
ground motion umpllludeH al llyrd Station were found to be in the 
order of 10 mllllmlcronH at the mtlylng iielHmomclrrH and frequenllv 
of the order of 100 mllllmlcronN at the center NeiKmometer when 
heavy equipment was operating, nearby.   About 2,700 rompreaalonal 
and shear arrivals were reported I.I the first 8 months of recording, 
with epicenters ranging over the entire earth.   About 400 of these 
events have been confirmed as PKP arrivals.   The epirenlral dlstanrr 
for these arrivals ranged from 110o to 173°. with the maiorlty being 
from the Japanese and Kurlle areas.   Data from the first fuM year 
of operation are now being processed al SRI.   The station wa» »urned 
over to the USCIiGS and Is currently being operated by that agencv. 

ISHIMARU, A., FUicluatlons of a »cam Wave Propagaling Through A 
Locally Homogeneous Medium, Scl. Interim Rcpt. NoTT. Rept. Wo. 
AFCRL 68-0433, Contract Fra628-68C-0126. Univ. of Washington. 
Seattle, Wash., 1968 

VESIAC '9,589 VII General formulations for the fluctuations of a beam wave propa- 
AD 677 003* 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 aiid 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 n »l de- 
pend only on the difference coordinate, but they are functions of the 
radial coordinates in the beam cross section.   This particu! r ii.homo- 
geneity. however, is shown to lie an analytic continuation ol the homo- 
geneous or locally Homogeneous case. 

The mean square amplitude fluctuation for the Kolmogorov's 
locally homogeneous 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"1 for large K in contrast 
with the plane and spherical waves. 

The spread of the beam radius is shown to he 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., "tetamic IxtKRin« with Refracled Waven," Akad. Nauk. 
PrtkOaophytka. Set.. Vc 
MiMtaa), Conirari SI)-78 
Ml 0*0PfcyfUft »T.. Vol. 17, pp. 130-137. 1957. (Translated from 

UM), Con 

WSIAC 10,202 VU The moat atKnlficant factor» which reduce the accuracy of itelHinic 
l"K»:">c are:   chanxe of location of the blaut point tn the proceK» of 
oUaenallona. inaccurate data on the moment of explonlon. and inaccurate 
del erm I nail on« of the arrival tfme in the prent-nce of thone or other 
dialurbancea.   In connection with these factors, the author atlemptN 
lo deacrlbe the poaaibillly, by the method of choice of a plan of ob- 
■ervallona. of excluding completely the errors mentioned above, in 
IhoM cases when seismic logglnp Is carried out with the aim of deter- 
mining the mean velocity up to a refractin«; Itorder, lying at a rela- 
tively atialkiw depth. 

IVANOV. 8.   ., "The Radloaelsmlc Station," All-Unlon Scientific Res. Inst. 
of Goofihya. Methods of Surveying, Address Unknown. Undated. Received 
1966. (Translated from Russian). Contract DA 49-08:i 06A-3137. 

VK8IAC 14,464 VU tn relation to the All-Unlon Scientific Research of Surveying 
Methods and Kquipme^it. the author discusses    a) the best way of using 
the equipment of the radloseismic station for teams conducting regional 
seismic investigations and work Iv deep seismic sounding: b) essential 
prabU-ms connected with the development of the radloKelsmic station: 
c) the development of the RSS-60 channel   -adioseismic station and 
instruments related to It: d) the central recording point and the 21 
ground points in the RSS-60 complex, as well as other parts of Ih«* 
RSS-60 system: e) the solution of the problem of multiplexing the 
radio channel: M the problem of assuring noiseproofing; g) the problem 
of obtaining the "equlred technical characteristics of the radloseismic 
signal. 

IVANOVA. T. C. "Kcperimental Data on the Influence of a Layer in the 
Upper Part of a Profile on the Angles of Emergence of Waves of 
Dlfteient Frequencies." Trudy lust. Ki/ikl /.emli. Akad. Nauk, SSSH, 
No. 6, pp. 195-212, 1959, fTranslated from RussianT Contract DÄ-W- 
iM3 06A-3l37. 

VKSIAC 16.760 VU Kxperimental 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 attenipt 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 velocity 
V on the depth II 

IYKR. H. M.. The History and Srlenrr of Murostisms. Conlr. No. SD-78, 
Univ. ol Mich.. Insl. of Sei. & Tech.. Ann Arbor. Mich., Kept. No. 
4410-64-X, I9A4. 

VKSIAC 76^4 VU Th«' history of and current developments in the study of micro- 
AD 436 446 seisms, the seismic background noise of the c.irth. are surveyed. 

The three general kindi- of microseisms. storm micro seisms, long- 
inricxl microseisms. and shorl-penod microseisms. are separately 
discussed, from l»oth a theoretical and an MBpirical point of view. 
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TheurieB of the origin, «tructure. und transmlsBion of mlcroBeisms 
are dlscuBBed.  DitcuBsed moBf thoroughly are storm microselBmB, 
which can lie detected by even crude BelBnutRraphs and which Involve 
basic, complex, and Important problems ol u'-nr atlon and propagation. 
A summary of the findings of euch kind of mu  os. ism ends the report, 
together with recommendations |M their fu-lht. study. 

VKSIAC 6255 VU 

JACKSON, P. L.. Array of Large Thermocouple Juncums. 
AF 49(638)-1078. Univ. of Mich., Inst. of Scl. & lech.. 
Labs.. Ann Arbor, Mich., 1962. 

Contract No. 
Willow Run 

Temperature disturbances may be located by usinn voltage resi- 
dues in a large thermocouple Junction.   By electrically connecting 
such large Junctions In series, 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 thüt the adding of Junction voltages could increase the total 
voltage output sufficiently to augment the number of applications for 
the large thermocouple Junction. 

VESIAC 15.733 VU 

•lACKSON   P. L., Correlation-Function Spatial Filtering with Incoherent 
Light, ContracFXF 49(638)-1759, Univ. of Mich., Inst. of Sei. 1 Tech. 
Ann 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. 

VKSIAC 8984 VU 

lACKSON   P  L    Diffractive Processing of Geophysical Data, Contracts 
AF 49,638)-lÖTFand AF 4d(eä8)-1170, Inst. of Sei. & 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. 

VliSTAC 20,346 VU 

lACKSON   P. L., DigltalSimulation of Seismic Rays. Suppl. Final Rept., 
1 .June 1966 töfi Mav 197Ö. Rept. No. 8071-33-F    Contract AF 49 
(638)-1759, Univ. of Mich., 1. S. T., Ann Arbor, Mich., 1970 

Simulation of seismic rays for a spherical earth and a flat earth 
has been achieverl 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. 
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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 Sei. & Tech., Univ. of Mich., 
Ann Arbor, Mich., 1964. 

VESIAC 8983 VU 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 Sei. & Tech., Ann Arbor, Michigan, 1964. 

VESIAC 8301 VU Work accomplished during the report period is discussed.   It 
AD 427 380 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.   Emphasis 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 Sei. & Tech.. Ann 
Arbor, Mich., 1964. 
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VESIAC 8486 VU This final report discusses work accomplished on the contract: 
AD 444 488 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) 
M application of nine techniques of analysis to seismic data, including 
array data. Six of these techniques were independently developed 
on the contract; 4) investigation 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 49(63fl)-117ö, Inst, of Sei. and Tech., Univ. 
of Mich., Ann Arbor, Mich., 1965. 

VESIAC 9582 VU 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 filterint?: 
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, Inst. of Sei. ft Tech., Ann Arbor, Mich.. 
1964. 

VESIAC 8587 VU 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 invalidating 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. H. and .1. II. MEALY. Preliminary Report on Some Factors 
Affecting Shotpomt Efficiency. Contract ARPÄ Order No. 193-63. U. 
ä. Geological Survey, Wash,. D, C. 1964 (OFFICIAL USE ONLY). 

VESIAC 7618 VU O 
AD 434 860 

JACOBS ASSOC. (STAFF), FeaslbUity of Construrling I.irge Indcrgmund 
Cavities, Report on Cost and Constructahility. Vol, Hi. Contract No. 
ARPA Order No. 260-62. Jacobs Assoc, San Francisco. Calif.. 1964. 
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VESIAC 8344 VU 
AmJp8 ,i

hird_vo,ume of 'he June 1964 technical report to the U  S 

S- — -5 pracH^ri^SSSuf 

VESIAC 20.415 VU 
»      ; "«, univ. of Uppsala, Uppsala, Sweden. 1970 

be ^n^Än?"1 !S :a,i0nal aPP^""a'*on on the unit circle will 

VESIAC 14,002-n VI) 

tract AF61(052)-702  Ss S    Un^ T^''?^ ««'P0'-«.^"- 
1966. ' '- Univ- of uPPsala. Uppsala. Sweden, 

»tZV^J'jS******-* approximation „I rea! 

«h are discussed  SttSSSSSXZK™* mP,,,- 
Kression method, ^ the ^0^^;^    ^^ ^ We,Bh,Wl ^ 

VESIAC 8643 c 
AD 669 511 

VU 

.IANSSON. D,, 
(052)702. 
1964. 

^smnn^^r18. ,n
IfP

<>,""al KMimalion. Contract AFf,l 
SeismoloRlcariiTst., Univ. <rf UppaaU: Uppsala. Swed.M, 

VESIAC 19.106 VU 
AI) 842 559 

.suIlmK radial,,,,, pattern is then integrated smi^K?1        rC" 
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VKSIAC 8183 VU 
AD 617 053 

JEBE   EH.   and D. E. WILLIS, An Application of the Disrrim.n.nt punc 
ion TechniQue to Seismic R^n^n „, ^"^^^'^^g 

oi MichlBan. Inst. of Kci. t Tech.. Ann Arbor. Mich.. 1964. 

A preliminary investigation has been made of the nossible annll 

seismic events.   The background and history of the use of this tech- 
n.que are sketched in    Unavailability of sufficient data has been .' 
limitation ,n this preliminary study.   Specifically, the maximum shear- 

SS r\Z a ,,nCar discrif"i":'"'-   Three problems wore set 
FviÖ   STSfÄÜ 0n,y ,W<, Krou,,s f"r comparison in each problem* 
Even w th this limitation, the results are interestin«.   The techmaie 
should be more fully studied as suitable additional variable! or HHM- 

the ax's0"1        baSiC reCOrdS beCO,l,0 aVa,,ahk' für '"P"'« "' 

VESIAC 14.631 VII 
ADÜ3H 752 

st'.H ? ^.^^^"f LONGSHOT Data for the Canadian Seismic 

cLadl  IM* •     CnC ^  of N(,r,h America- M""'^1- SSE. 

h. M,O SS1ÄÄ 0f ,he ^,nK Sho, Muclc;'r ^plosion data recoivrd 
y the Canadian seismic stal.ons Indicates a   cnslslrnt ..„„prosslm .1 

taSKS MS 'T0'0' fr,"" an in,,,U,siVC "X"1-i"" source'  stgn 
the P aVrTval  ,,e d,SCrepancips *" *»** * H» »n mSS of 

contr^n^"'^1 a^PJ,i,|,d,,S app0ar *• b0 anomalously low in the 
ien ral B.C. area and high in eastern Canada.   The eff.vl la ,ls„ 1*1 
******** magnitude determinations which are SJAA 

md Sfy.T'^g^f demonstrate that there are Ml common 

VKSIAC 20,297 VU 
AD 872 188 

VKSIAC H401 VU O 

JOHNS. F. H.   Preliminary Report on Lony-Ramre Seismir Measurements 
Partidgation in P[»)^«RA^ PLAY . HUMTD-WÄTFR  Tech 
Data ^hUfttLno. Vk W-U. Cmind vivww, WAST-TOO 
0646. Teledyne-Geotech.. Garland. Texas. 1970 

The HUMID WATKR explosion, the second of a series of exoeri- 
ments called Project MIRACLE PLAY, was monitor by o.-ht     I^M 
portable systems teams.   The teams occupied the same sites t^ 
were occupied for the DIODK TUBE explosion.   V.sual analysis ^f 
'J^*" "«••a".s shows that the STERLING, DIODK TURK, and Ml'MlD 
WATER signals were recorded at Lucedale, Mississippi (LD-MSI. 

■TOHNSON   L  R.Crustal Structure Detween Lake Mead. Nevada   and 

roFEiaÄLusEÖN^)-        ' Ca, Sxirvey< Washi"^0". '>• C. m*. 

352 



 WlllOW   RUN   IABORATORIES 

VESIAC 14.812 VU 

JOHNSON, L. R., Measurements of Mantle Velocities of P Waves with a 
Large Array. Contract AF 49/tiMHi.l.lW  ^1./  i^  ^ Tft.h  
Pasadena, Calif., 1966. 

A large array has been used to investigate the P-wave velocity 
structure of the lower mantle.   Linea.- array processing methods are 
reviewed, and a method of nonlinear processing is presented    Phase 
velocities, travel times, and relative amplitudes of P waves have 
been measured with the large array at the Tonto Forest Seismological 
Observatory in Arizona for 125 earthquakes in the distance range of 
30 to 100 degrees.   Various models are assumed for the upper 771 
km of the mantle and the Herglotz-Wiechert method applied to the 
phase velocity data to obtain a velocity depth structure for the lower 
mantle.   The indication of various discontinuities by the phase 
velocity data are discussed, as well as phase velocities beyond 85 
degrees. ' 

VESIAC 10,798 VU 
AD 610 747 

JOHNSON. R. H., Earthquakes Located by T Phases During the VELA 
UNIFORM A^iUianMands^yriment, IggT, Tech. &mm. Rept   7 
LWrac. NUNR-3748 {01X Hawaii !nst. of Geophysics, Univ. of Hawaii 
Honolulu, Hawaii, 1964. r-w—    . -  ■», 

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, 604 earthquake locations were found for the entire 
Pacific, of which 184 were in the Aleutians.  Comparison of T-phase 
strengths with earthquake magnitudes suggests a threshold about 
magnitude three for location by hydro|)hone net. 

VESIAC 20.401 VU 
AD 708 841 

JOHNSON, R  H.. Investigation of the Sources of Nalurallv-Orr..rr.nr i^.. 
Frtwi^ituler^ter-So^ ^en^s, fech. Rept.. Contract NÖNÜT" 
3748(01). Univ. of Hawaii. Honolulu. Hawaii, 1970 

A distinctive noise source located by distant sofar hydrophones 
coincided with a ship's report „f explosions and discolored water in 
he northern Mariana Islands.   Sound spectrograms and sound-power 

level records of this event aro similar to one which occurred two 
vears earlier at the same location.   They also resemble sounds 
which originated at four other sites previously located.  The sounds 
were earlier attributed to submarine volcanism and this sichtiiu! 
lends weight to that hypothesis. 

VESIAC 10.380 VU 
AD 614 273 

.lOHNSON. R  H.. A Program for Routine Location of T-Phase Sources in 
he Pacific. Rept.^HTHIG-^-S. ContT^Hö^TTCBTöTTlTäwiir ~ 

Institute of Geophysics, Univ. of Hawaii. Honolulu. Hawaii, 1965. 

A program for routine location of T-phase sources in the Pacific 
has been initiated.   Data is supplied principallv by the Pacfic 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 level and by locations determined roughly from arrival 
time differences.   Arrival times and power levels are read for pro- 
cessing by an IHM 7040 computer.   Given are:   the method by which 
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the solution for lonation and oriRin lime is obtained; how velocity is 
derived; how a T-phase strength is computed from readings of peak 
power level. 

VKSIAC 8601 VI) 

JOHNSON, H. II., SOFAR Velocities in the North Pacific, Tech, Summ 
Rept. No. 5, Contr. No, NONR 3740(01), HawaTTlnst. of Geophys 
Honolulu, Hawaii. 1963. 

Avrrage velocities of propagation in the deep-ocean sound 
(SOFAR) channel have been measured from hydrophone recordings 
of the Pacific Missile Range for explosive sources near the Aleutian 
Fslands.   Hydrophone sites were near Oahu. Midway. Wake, and 
Kniwetok Islands.   Means of at least five velocity compulations were 
obtained from sound-channel paths to each site and from sources 
in deep water south of Adak.   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. 

VKSIAC GOOH VU 

.IOHNSON. H. H., S^eclrum and Disjiersion of Pacific T Phases   Tech 
aimm. Hepl. No. 4, Conlracl No, Nönr 3748(01^ Urn7."i)7irawaii 
Honolulu. Hawaii, 1963, 

This report deals with observation» of 'he variation of power 
level with frequency and time in T-phase signals recorded on a 
Pacific Missile Range hydrophone at Kaneohe. Hawaii.   The results 
are quite preliminary, serving to indicate a course for future research. 

VKSIAC 8602 VIi 

JOHNSON. R. H. and R. A. NOI itIS, SOKAH Velocity Chart of the Pacific 
Ocean, Tech, Fumm. Hepl. No. 6. Conlr. No. NÖNR 3748(01), Hawaii 
Insl. of Cieophys,, Honolulu, Hawaii, 1964. 

A SOFAH velocity chart of the Pacific Ocean is presented.   The 
chart displays velocity contours al 2-meter-per-second intervals. 
A steep velocity gradient is shown al the convergence of the Kumshio 
and the Oyashio off (he Kurile Islands.   Seasonal variations of SOFAR 
velocity were not delected. 
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VKSIAC 14.4Sr) 
AI) 632 156 

VI 

.IOHNSON. R   II , R  A   NORRIS. T-Phase Radiators in the Western Aleutians 
I'ech. .Summ. Rept., Rept. No. HIC.-66-4, Contract Nonr-374flTOll Univ 

of Hawaii. Iloiidlulu, Hawaii, 1966. 

The aftershocks of the Itit Islands earthquake of 4 February 1965 
provided a large voluir.o of data for processing with a T-phase source 
location program    The computed T-phase sources were grouped in 
six clusters along the Aleutian arc     The dusters are considered to 
represent radiation from distinct sites along the Aleutian ridge    These 
sites are evidently submarine promontaries which, due to their ex- 
|x>sure. radiate energy over broader arcs of the Pacific than do inter 
veiling regions    The relationship of T-phase strength to earthquake 
magnitude among these radiator-   and T phases from sources south 
of th«- Aleutian trench is discussed. 
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JOHNSON, R. H., and R. A. NORftIS, T-Wave Generation Mechanisms, S-A. 
Rept., Rept. Wo. HIG-70-7, Contract NÖNR-374S(01), Univ. of Hawaii, 
Honolulu, Hawaii, 1970 

VESIAC 20,298 VU The transformation of earthquake body waves to T waves is as 
AD 708 695 efficient at deep slopes as at slopes which transect the sofar axfs. 

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 a! 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 tht 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. NORR1S, and F. K. DUENNEB1ER, Abyssally 
Generated T Phases, Technical Summary Report, Rept. No. MtG-67-1, 
Contract NOnp-3748(01), Univ. of Hawaii, Honolulu, Hawaii, 1967. 

VESIAC 15,740 VU Two distinct types of signals have been identified from studies 
A0649315 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- 
olution Wavenumber Spectra for Ambient-Noise Analysis, Advanced 
Array^Research, Special Rept. No. 8, Contract VT/7701. F3?657-67C- 
0708. Texas Inst., Inc., Dallas, Texas, 1968. 

VESIAC 17,984 VU A principal objective of the network studies is to characterize 
AD 829 858 the worldwide ambicnt-noisc 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 notwork studies. 

JOHNSON, W. A., J. A. BONNER, Network Studies - Noise Analysis, Ad- 
vanced Array Research, Special Rept. No. 6, Contract VT/7701, 
F33657-67C-0708, Texas Inst., Inc., Dallas, Texas, 1968. 

VESIAC 17,983 VU This report presents an analysis of ambient seismic noise seen 
AD 831 568 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-llne spectra. 

JOHNSON, W. A., J. BONNER, and G. BLRRELL, P-Wave Signal 
Extraction Using 3-Component Subsystems at TPO, Array Reseaich 
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.   Tlie 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 i, A. BENNO, 
Network Studies - Signal Characteristics, Advanced Array Rcscarch, 
Special Rept. No. 7, Contract VT/7701. F33657-67C-0708', Texas Inst., 
Inc., Dallas. Texas, 1968. 

VESIAC 17,982 VU This report presents an Initial study of signal rharactiTislics and 
AD 830 463 coherent signal processing at the network level.   Topics Investigal«! 

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 Seismological Bulletin. 
January 196TrCont'act VT/2034. U. S. Coast and Geodetic Survey, ' 
Wash.. D. C, 1964 (OFFICIAL USE ONLY). 

VESIAC 7748 VU O 

JORDAN, J. N., Seismological Bulletin Special Field Program Nucva 
Concepcion ETSälvador (NCS). May 1964, ARPA Order No. 173. 
rSCGS, Washington, D. C, 1965. 

VESIAC 11,994 VU A field seismograph station has beeu established by the USCGS 
at Nueva Concepcion, El Salvador, a mob    • seismic unit consisting 
of a north-south linear array of six vertu .1 seismometers and a 
three-comiwnent small Benioff variable n luctance.   The objectives 
are to locate the quietest possible site, to operate the instruments at 
the highest practical sensitivities and to establish the effective per- 
ceptibility of the station.   This bulletin incliides data from the Benioff 
film records, and the response characterlstirs of the instruments. 

JORDAN, J. N. and R. N. HUNTER. A Brief Study ol Seismic Signal 
Reception by San Juan, Puerto Rico Station. Con ract VT 2034. 
UTSTCoasT and Geodetic Survey, Wash., D. C, ll'64. 

VESIAC 7541 VU This study specifies the recording capabilities of the Coast and 
Geodetic Survey seismograph station at San Juan. Pierto Rico (SIP), 
using data that are internally consistent as far as fht compjtation of 
magnitudes and seismogram interpretation are concerned.   The general 
approach Is to treat the data In a passive way. and to oiscuss 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 Ctoerations Summary of El 
Salvador Seismic Project, Contr. No. VT/2034, U. S. Coast & Geo- 
detic Survey, Wash., D. C, 1964. 

VES1AC 8750 VU In July 1963, a mobile multi-seismograph station was established 
AD 450 349 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 reposition. :<; or adding units. 

JORDAN, T. H., and J. N. FRANKLIN, Optimal Solutions to a Linear In- 
verse Problem in Geophysics. Contract F44620-69C-0067, Calif. 
Inst. of Tech.   Pasadena, Calif., 1970 

VESIAC 20,452 VU This paper tl 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 ill-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 prescril<cd linear filter.   Proper 
specification of this filter permits the introduction i ■ information 
not contained in the data about the smoothness of an    -ceptable 
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. 

VESIAC 9828 VU 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. 

V KSFAC 9830 VU 

JOUR. SEISMOLOGY (STAFF), "On the Ground Conditions of SeisnioKraph 
Room of Weather Stations Attached to JMA." Jour. Seismology. Vol  23 
No. 1, pp. 47-56. 1958, (Translated from Japanese). ContracTSD-VB. 

Previously, the authors summarized the investigation of (he 
ground conditions of the seismograph room of the weather stations. 
That information is essential in selecting locations suitable for the 
installation of high-magnification seismographs.   However, it merely 
helps to exclude locations with bad ground conditions.   Therefore, 
starting in 1957, the ground conditions of the seismograph rooms 
were investigated individually by the use of a high-magnification 
seismograph at the weather stations of each district.   The results 
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) conclusions. 

VESIAC 20,183 VU 
AD 869 003 

JOYNER, G. L., T. W. CASS. .1. R. HOFFMANN, and A. F. LINVILLE 
Aleutian Islands Experiment (1969). Project MILROW Final Rent 
Contract VT/ÜIÜb, F^ÖST-füC-ÖSSß, Texas Inst.,lHc.. Dallas, Texas. 

The VELA Scismological Center participated in Project MILROW 
on Amchiika Island in tlM Aleutian Chain.   Texas Instruments was 
selected to install, operate, and analyze data from a network of Ocean- 
Dotlom Seismograph units deployed in waters surrounding Amchiika 
Isla.id for a 3-week period.   The objectives of this program were to 
observe aftershock activity and to improve epicenter lot at ions of 
such seismic activity within a 50-km radius of the MILROW site. 
The major tasks involved in completing the experiment included 
equipment preparation, field operations, and data analysis.   This re- 
port describes the experiments, analytical goals, and the results 
obtained.   Evaluation of the OBS equipment and recommendations for 
improving equipment reliability are also Included.   A crusfal model 
was developed to permit hypocenter calculations for events in the 
vicinity of Amchiika Island; 250 associated events which correlated 
with USC&GSdata were found.   Ihpocenter-locafion refinement was 
attempted on 140 of these events; 81 events yielded satisfactory hy- 
pocenter location, and 27 of the events occurred in the vicinity of 
ground zero. 

VKSIAC 9443 VI) 

JOYNER. W. B., Sites in the Soviet Union for Clandestine Underground 
Nuclear Testing and ThcirGeographical Analogues in the U. S.. 
Contract AF 49(6351-1270, Dunlap and Assoc., Inc.,IVashindon 
D. C, 1964. 

The three main seismic regions of the USSR  - H.iikalla. 
Kamchatka, and Central Asia —were studied as possible sites for 
clandestine nuclear tests, and for each of these regions, geographical 
analogues were intended as places where excer« ises could be held to 
evaluate the ability of an on-sile 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. 

VESIAC 19,765 VU 
AD 832 669 

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 1066 
to 23 November 1067, 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 computations of the propagation of magneto- 
hydrodynamic waves generate by a current source in a realistic iono- 
sphere including dipole magnetic field and spherical earth.   The re- 
lationship of the theory to magietic 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 laboratory experiment to check these con- 
clusions and obtain quantitative uata is described. 

VESIAC 12,009 VU 

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-7Ö. 

These conclusions can be drawn from 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 regularitiet, pointed out here taking into account diagenesis and 
epigenesis on rocks. 

VESIAC 10,414 VU 

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 from Russian), Contract DA 49-083 
OSA-3137. 

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

VESIAC 15,321 VU 

KANAMORI, H., Spectrum of Short-Period Core Ph.ises in Relation to the 
Attenuation in the Mantle, Contract AF 49(6381-1.^7, Calif   inBf   nf 
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°, 49.0° and 32.8° are 
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studied.  Spectral ratios of ScS to ScP and PcS to PcP are calculated 
in order to estimate the differential effect of attenuation on P and S 
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 analysis 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 respectivrly. 

KANAYEV, V. F., "New Geomorphological Observations in the Kurile 
Islands," Akad. Nauk, Trudy Inst. Okenologti, Vol. 32, pp. 215-231. 
1960, (Translated from Russian), Contract SD-78. 

VESIAC 10,457 VU 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 geomorphological 
obborvations on the Islands which allowed him to investigate (he 
general features in the structure of the relief of the land and the ocean 
floor, and to make some comparisons between them. 

As a result of the author's findings, it is possible to characlrri/.c 
the coasts of the Kurile Islands, and to describe the most interesting 
forms of the relief on the coasts of the volcanic islands. 

KANE, J., Fiber Optics and Strain Interferometry. ft ientific Report No. 4. 
AFCRL-65-39, Contract AF 19(628)-319, Uriiv   .if Rhode Island, 
Kingston, R. I., 1965. 

VESIAC 9661 VU By use of glass fibers as dielectric waveguides, inlcrfcrometric 
measurements of light along the propagation path can be used as a 
new type of strain gauge.   Two novel strain interferometers arc pro- 
posed, and described in the report.   The theory of the instruments Is 
described, and explicit estimates for the strain sensitivii' calculated. 
The numerical data shows that with digital readout, strains of the 
order of 10-8 can be resolved with a basic instrument 10 m Irng, and 
strains of the order of 10-9 C;in be resolved by a 100 m device.  With 
various refinements, sensitivity can be enhanced by anothrr ord-?r of 
magnitude. 

KANE, J.. Rayleigh Waves at the Continental Margin, Sei. Rept. No. b, 
Rept. No. AFCRL 65-454, Con» .-act AF 19(628)-319, Univ. of Rhode- 
Island, Kingston. Rhode Island   1965. 

VESIAC 12,189 VU In this report, on the analytic continuation of wave functions past 
AD 618 920 discontinuities.   The author introduces an elemenlary procedure for 

the solution of problems involving the diffraction of vector fields,   'nie 
report discusses the propagation of Rayleigh wave» incident obliquely 
upon the continental margin.   The crustal layering on cllhor side of 
the coastline is mathemstically modeled as a two-part Uiundary layer 
in such a fashion that the relevant reflection and transmission coeffi- 
cients emerge as elementary algebrai-; expressions. 
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VESIAC 16,373 VU 
A» 653 582 

KANE. •'■. Se^c DUfract^ b^Cnistal Discontinuities, Final Rept., 
■January ßB2TRröüSF^pt^ßirTBer Contract 19^28)-319  Univ 
of Rhode Island, Kingston, R. I., 1967. 

This report describes the research contributions of a «rouu 
.studylnK theoretical problems of selMnolo^v at the University of Rhode 
Island   These are described in simplified formulations whu-h are 
matht-matically tractable and yet still relevenl to realistic crustal 
structures.   Reprints of papers describinn the methods, are included 
as appendices in the report. 

VKSIAC 14.294 VU 
AD 632 172 

KANE. J    ^mlc ^act^ atjCrustalJDLscüt^^        Annual Report. 
CntraHTAP UPIIMJI. UV. of IkJ» UUS£JBt*o*, R i., me. 

If any harmonic wave propanates over a path with a nonuniforni 
vel.^ity. thon  owing to second-order effects, phase shift data will not 
be proporticuil .o travel time.   The travel lime will always seem to 
be lar«» e th^n it actually is owing to increased phase shift resulting 
from diimct^n effects.   This dilation can be described in a rather 
elementa.-v MMOH in terms of a nonlinear first-order differential 
equation.   An tatagMHM of this equation Kives an explicit formula 
for the discrepancy between actual travel time and the travel time 
computed from phase shift data. 

VESIAC 5480 VU 

KANE. .1.. Seismic Waves at Crosti-.l Disconlimiiii«^   Semiannual Tech 
R»'pt. f&. T, Contract No. AF IfffR^ng TFiV. of Rlu.de Island   Km,,. 
slon. R. I.. 1963. h 

The theory of transform techniques has been extended to more 
adequately describe the diffraction of elastic waves by wedKe-shaned 
obstacles.   The key result has been the discovery of a "polar repre- 
senlaiion" of solutions of a wave equation.   Experimenls in the diffrac- 
tion of Ravleljih waves by simple crustal discontinuMies are now IMIBS 
performed. '' 

A pulse t-eneralor has been designed and constructed capable of 
delivering a 6b0 volt pulse to transducers composed of barium tilanale 
dishes 0.1 .nches thick and 0.25 inches in diameter hacked with a brass 
rod 15 inches lonj: and 0.25 Inches in diameter. 

VESIAC  !)7H9 VI 

KANE. .1.. Techniques for theJ^ermb.aUon ofjteflecti.m and Transmis 
Jton Coeincients of Seismic Waveglf CruBtafDiscc ntiniiltieTTKml- 
annual Tech. kepi.. 1 July 1963 to 31 DecembcFTMSrColu^ci AF 
19(628)-319, Univ. of Rluxle Island, Kingston, R. I,, 1964. 

This paiH>r is a summary ol a scientific report in preparation 
Oie purpose of the re|)orl is to describe a reprcsenlation of the two- 

dimensional wave equation which offers major advanla^es in innsider- 
IHK scattered fields in angular sectors. 

KANE. .1 , A Travel-Time Anomaly in No im-fmlonn Wave Propagation 
Scientific Kept. No. ^ .\Fnn7:e^^r.TrmrFacTT5rR5Fi-TTO'niv. 
of Rhodl Island. Kiimslon. |{. I..  inf,4. 
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VESIAC 9367 VU 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, Sei. Interim Rept., 
R«!pt, No. 3, Contract F61052-68C-0019, Univ. of Bergen, Bergen, 
Norway, 1969 

VESIAC 19,829 VU Elastic waves from explosions are recorded at NORSAR and 
used to determine the dip of Moho under the array. From the azi- 
mulhal change of apparent Pn velocities the Moho discontinuity can 
be represented by a plane dipping 12.6° in a direction N660E. 

KARUS, E. V., I. P. PASECHNIK, "Investigation of the Elastic and Absorp- 
tion Properties of Rocks in their Natural Layering by the Methods of 
Scismoacoustics," V/.v. Akad. Nauk SSSR Scrv. Geofiz., Vol. 6, pp. 
515-526, 1954, (Translated fronTRussiahTr Contract SD-78, 

VESIAC 6740 VU A description is ^iven of the physical bases of a method, apparatus 
and technique of field observations developed for the determination of 
the elastic and absor   'on properties of rocks in their natural beds. 
The method is based . a a study of the character of the propagation in 
rocks of elastic stationary sinusoidal vibrations with frequencies of 
50-100 to 3000 cps, excited by electromagnetic or piezoelectric vibra- 
tors witii small power requirements.   With the method, it la 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. 

VESIAC 12,552 VU 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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VESIAC 12,434 Vl) 

KATS, A. Z., "The Propagation 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), Übntract SD-78. 

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 
physical 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 practical purposes. 

VESIAC 16,758 VU 

KATS, A. Z., "Some Questions of Seismic Micro/.oning MHluids." Ti-udy 
Inst. Fiziki Zemli, 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 differenlialing 
surface regions seismically.   It is shown that such regions are char- 
acterized more fully and unequivocally by dynamic deformations 
arising in them during the propagation of seismic waves.   A method 
is presented to estimate the deformation of the ground on the basis 
of its physical characteristics and of seismnmei nc nliservations at 
the surface. 

VESIAC 7724 VU 

KATZ. S.. Shallow and Deep Wells m K.iiihquakf .mil I- xplnsiini Detection. 
Scmiaiuuilil Tech. Kept. No. 5, Conlr. Nu. AF 10fr.04Vfl37f.. Rennsselaer 
Polytechnic Inst., Troy, N. V., 19()3. 

This report briefly discusses progress in research to develop 
methods for detecting seismic signals U recording water-level 
fluctuations in open wells and pressure fluctuations in capped wells. 

VESIAC 7710 VU 

KEELE, .1. E., Development of Ixiw-Power Ix>w-Noise Phototube Amplifier, 
Contr. No. VT'072. AF 33f(i()OM 1824, Ceolechnical Corp., C.arland, 
Texas, 1963. 

This reiKirt describes the development of a low-power photo- 
tube amplifier having either analog or frequency modulated carrier 
output.   Test results indicate the amplifier with either type output 
has the capability of detecting 1.25 >  10" 1H w in the passband from 
0.01 to 5 cps.   The amplifier with analog output has a voltage gain 
of 350K. a total power requirement of 1.56 «. .md ,i dvnamic range 
of 60 dl).   The amplifier with frequency modulated carrier output 
has a power requirement of 1.8 w and when combined with F. M. 
Discriminator, Model 15216, has I gain of approximately 700 K and 
a dynamic range of 70 db. 

VESIAC 8479 VU 
AD 446 573 

KEELE. .T. E., low-Level,  Iow-Frequency Photocell Amplifier. Contract 
No. VT 072, AF 33f657V9967. Ceotechnlcal Corp., Garland. Texas. 
1964. 

This report describes the development of a low-level, low-fre- 
quency photocell amplifier (PCA) having either analog, broad-band 
FM carrier, or IKKi FM carrier output. 
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VESIAC 8484 VI) 
AD 446 574 

KEKLE, .1. K.. L<iw-Level. Liiw-Frequency Soltd State Ampltfter. Conlracl 
No. VT/072, AP 33(657)-9967. Ceotechnical Corp., GarlanJ, Texas. 
1964. 

This re|)<>r1 descriln-s the development of a low-level, low-fre- 
quenry, all-soltd-state amplifier having either analog, hroad-band 
KM, or IKK'i FM output.   The amplifier was develo|)ed primarily for 
amplifiration of seismir Mr.n.ils hi (MfVipMC areas where the low- 
noise detection capability of a phototube amplifier is not required. 
The equivalent-iii|nit noise level for a passband of 0.1 to 5 cps is given. 
Signal common-mode rejection is 86 db and the effects of power 
supply variation are negligible.   Power requirements are less than 
1 w.  Operating temi>erature is given, as well as other important 
details of this instrument. 

VKSIAC IS.SIl VU 

KKFKU, A. S., "A Method of Solution of the Inverse Problem of Seismic 
Surveying in the Case of a Tilted Layered Medium." Ceol. i (ieofi/.. 
No. 5, pp, 100-103, 1965. (Translated from Russian), Contract I)A-49- 
083   OßA-3137. 

The solution of the inverse problems for continuous media was 
limited usually to the case when velocities changed with depth and 
the hori/.ontal gradient was absent.   The author offers a simple wav 
of solving an inverse problem for the case of a sloping plane-parallel 
medium (a monocline) which involves the construction of a time-field 
in the lower half-plane, which is recalculated subsequently into the 
velocity field.   This method is Itased on ray symmetry with res|)ecl 
to the axis normal to the iso-planes of velocities.   A system of the 
overtaking travel-time curves directs the up-dip of the velocity iso 
lines (layers), supplemented by the counter travel-time curves at 
certain intervals. 

VKSIAC 20,285 Vl' 
AI) 709 410 

KELLFHEU. .1. A., Rgsearch Directed to Use of Long and Inlennediale 
Period Seismic Waves fur Identification of ?eismTc Sources'TSci. 
InteTTin, 1 Aug. 1969 to I .luly 1970, Kept, No. 2. Contract F19r.2H-f.HC- 
0341, I,amonl-Doherlv Ceol. Observ., Columbia I'niv.. Palisades, N, Y. 
1970 

Extensive analysis was done on the excitation of Ion);-IN
1
 nod 

(15-70 second) Hayleigh and Love waves by earthquakes, underground 
explosions and presumed explosions.   The use of 40 second rather 
than 20 second surface wave amplitudes for m, -M   graphs uas shown 

b     s 
to have some distinct advantages for purjx.ses of detection and dis- 
crimination.   A complementary study of the nature and sources of 
long |H'riod earth noise (15-150 second) was completed,   ComputatlOMd 
procedures for tracing seismic rays in a heterogeneous spherical 
earth were improved considerably.   These improved methods led to 
im|)ortanl information on seismic velocity anomalies.   Microeartli- 
quakes studies of Central and Southern Nevada gave insii;hi concerning 
the tectonic strain release effected bv a nuclear test shot.   A region- 
by-region analysis of reliable focal mechanism solutions foi deep and 
intermediate depth earthquakes provided additional support for the 
idea that (lorf ions of the lilhosphere that descend into the mantle act 
as slab-like stress guides.   A study of the sp;,ce-time distribution 
of major eartl«iuakes in the Alaska-Aleutian region suggests that 
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VESIAC 6794 VU O 
AD 422 446 

VKS1AC 8604 VU O 

VESIAC 17,014 VU 
AD 822 367 

and identify seismic events. 

Pn.grani of Rr~^-^ g »■ Electrical Properties of 
KELLER. G. V.. A 

the Earth's CTü 
NucU'.n  Ex£l<)^ion«. miannual Tech. Summ. Rept, 
mPAMerUo. ii)3.62. U. S. Geol. airvcv. Wash.. 

Contract'No 
D. C, 1963 

(OFFICIAL USE ONLY). 

KKl IJ-H  G   V.. and L. A. ANDERSON, Preliminary Report on Deep 

1962.   (OFFICIAL USE ONLY) 

Analvsis i»f TFSO t..»,,-Pprtod Notse Survey Data  Spec. 

Inc., Ceotech Div., Garland. 

VESIAC 19 163 VU 
AD 845 302 

KELLEY, D. S.. 
Tech. Rejit.. 
33(6S7)-67C-O09I, Teledyne Iiulust 
Ti-xas, 1967. 

frequencies In which the noise jK.wer .s f<m.cen,ra*^- . "''   „, JP 

hand 0 04 to 0 082 cps. the peak coherence is *reat»T than 0.8 for 
sSon separation, less than 10 kilometers.   The coherence tends to 
decrease with increasing distance between stations. 

^^^^^^^ 
T. ledvne Indust.. Inc.. Geolech Div.. Garland, Texas. 1968 

The vertical array at the Ulnta »asm S«-'Mnolo,u ;d ül-serya..^ 

i:::^;;:';^ M-'cir.hi's^isL.ca.... nTr: ,,„ 
SSSS ..f UMltdBIll MpuMo-muse rat.o ..f a -'^ " •,1 

.rr-.v inmrument to .< surface mslrumcnt.   Analyses of two m.is. 
t   , p,;    mdS that .he muse f.eld cons.s.s nf fund ******** 
SS waves for per.ods  ..reater than I.S seconds, at shorter 
^ S  he no.sc f.eld is primarUy donunated hy P-wave no.se. 

KELLY. E, ,1., Beam Patterns 
7400. Lincoln Lab., Maw 

VFSIAC 13,858-K VU 
AD 648 415 

and Geometry StudK 
Inst. Tech., Lexlngt 

ies, Contract AF 19(604- 
on. Mass.. 1965. 

,     i    i'i> -■    ■-•■•«.i    •■■■■  

The author discusses array Beometrv In general, and then the 
aperture of I.ASA, rou.hlv 200 km across, which was chosen to pro- 
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vide about twenly-times the wavenumber (or anRular» resolution of 
«Mtal arrays.   The adopted subarray Keometrv .s d.scuS    ,? 

ZllTl^T' 'h0 rePO^,■ ^'"S - array .^essn, 
i«„co.n!''d.ered-   ,>r^«'«sing with linear processors |g discussed 
Non-adapt.ve a.rf adapt.ve forms are considered.   The (h.rd smion 
of the report, the author discusses subarray beams 

VESIAC 11.762 VU 
AI) 618 017 

«f T..?h    ,     ,9'f B'-.'00. I"«-"J" Laboratory. Massachusetts fnst. 
of Tech.. Lexington, Mass., 1965. 

The author discusses three approaches to se.smic array oro- 
cess.nK from the theoretical „o.nl of yiew.   A« three are    nT« 

Sn"::r ^.^'^"r1 i1 '^ ">'"'—varian'ce'Lbl^T 
m erinl"   A f! .  a",,r0ach ^^ bV ^vin:   and 3) multichannel Wiener 
fiIterinK.   A feature common to these techniques li the form «tion <,f 
a s.n,le output waveform which seryes as SSllK ^SLSL. 
.^..al comin« from afixed direction.   Such an output is referr^ ." L 

VKSIAC 14,836 Vl' 
AD 636 144 

KKI I Y   K  .1 , LASAqn-Ljne Detection. Location and Simml-to-Noi« 
Knhancen.ent. Tech   Note 1966-3*; Hep,   N.,. KSD-Si'^" C^ntrac-t 
AF .0^62^^167. Mass. Inst. of T^h' LincolTli:."K^ 
lot;« Mai 

seism     S.M.     ^HT    ,MS ,h<' rP8Ul,S ,,f ,,arr>i,,»J ""' " '•l'"-'-r of 

l.AbA D..la Center .n Montana.   An appraisal is made , f the (hresh.,  1 
de ec ... cap.jb.l.ty of a single LAM sensor by compart w      u 
well-cahbraled statn.ns nearby. UMOMd MMSO    I   U. f.-u.d   I 
s unals av..ra,e slightly higher at LAMA .h.u. a. .hese ,     er . " ' 
When the detect.on threshold of one LAM MMor .s o,,-,-,.. .^    ^ ,he 
predetectn... pn.ce.ssl.., ,ain be.n^ .ll-h.ey..i hy rurrenl     ASX ,    ln 

VKSIAC H4H7 VI' 
AD 447 220 

KELLY. K. .1 
M 

Mass.. 1964 

l-'mijed Network Process.nn of Seismic Signals   (Jrou» 
 '' '  '   Contr- N"- ™ »9(628^-500, Mass. Inst. ..f Tech .Cam hnd^e. 

n..nH     PÜSÄ ""' da,a fr,,m ' lar^ "*"»««" "ray there is a 
need   „r rap.d det. r.n.nation of source epu-enter usin, o„|y data 
f"". the «m, „sHf.   m this report .1 I. shown how this may    e 
aocompl.shed u8,nK the peripheral elen.ents of the ...rav to form I 
MMsnuc network of limited extent.   The method of processina is 
denyed as a limitin, case of the classical method of epl-eter deter 

used ^ T    ied ,,V err0r analvs.s.   The meth.xl has been 
used on data obtained on the New Kn^land Seismic Network of BMtofl 
C"lleKe   and r.-sults are presented here.   These results are   „ 
satisfactory agreement with thcretical KptctattOM 
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VESIAC 8877 VU 

KELLY, E. J.( Random Scatter Channets Group Report 1964-61   Contract 
AF 19(628)-5ÖÖ, Mass. Inst. of tech.," Cambridt?e, Mass., 1964 

In many radar and communications problems communication is 
established between transmitter and receiver by means o( electromag- 
netic scaUerlng 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 llne-of-slghl communications problems and 
radar problems Involving a small number of targets.   II im ludes. 
however, communications via tropospheric scatter or orbiting dipole 
(West Ford) scatter, and the theory of radar return from a turbulent. 
Ionized gas or from a collection of many metallic scatterers. 

VKSIAC 7573 VI' 
AO 433 611 

KELLY   E J.   The Representation of Seismic Waves In Frequency-Wave 
Number Spac^, frwtr. tio. Afr lgf62eV5ög, Masg. Inst. of Tech.. 
Lexington, Mass., 1964. 

In seismic discrimination problems, one is interested in filtering 
out information carried In certain waves from noise carried in other 
waves    With the use of arrays of sensors, this filtering can lie per- 
formed in space and time.   It Is quite useful to visualize the filtering 
the Fourier-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 alnnit the propagation of elastic 
waves in V.e earth In terms of the frequency-wave number diagram. 
The remainder concerns signal and noise models and the interpre- 
tation of filtering techniques in frequency-wave number space. 

VKSIAC 16.630 VI' 
AH 656 344 

KFLLY   E  .1    Response of Seismic Arrays to Wide-Hand Signals, Tech. 
Note. Contract AFldf628Vr.l67,   Lincoln Labs. Mass. Inst. of Tech.. 
l^xington, Mass.. 1967 

Response patterns are computed for the LASA and other arrays 
ami for a class of wide-band signals.   Results are displayed as con- 
tour plots In wavenumber space and In real space, with and without 
P-wave attenuation. 

VEKIAC 13,858-0 VI' 
AD 648 415 

KFILY   E  .1 , ResultB of Preliminary Seismic Studies, Contract AF 
I9(604>-7400. Lincoln 1 .il)., Mass. Inst. TecTi., Lexington, Mass., 
1965. 

The author has investigated the detect ability of small events by 
manual and automatic means, the coherence of signals across the 
irrav   and the relative station corrections to arrival limes lietween 
subarrays.   Analytical work is In progress for studying the frequency- 
wavenumber properties of the noise. 

KF11Y   E  .1    A Study of Two Short - Period MgC rlminant s^ Tech. Note. 
'   Rept. No".Vsi)-TR-68-T6TContract AF 19?B2Sl-irreT.aincoln Labs.. 

M. I. T.. Lexington. Mass.. 1968. 
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VESIAC 17.998 VU 
AD 666 701 

MMM between oarthquake.s and «plo.lon.. u.in« ..nlv shorl-perM 
da.a   n.,,. a single sta.i.-n.   Th. data was ..Wain«! from the UrKe 
Aperture Seismic Array and the two discriminants studied w^re Wave- 
form complexity and spectral ratio.   Procures for mulUvaTate 
discrimination are developed a.ul results are Klven In terms "earth- 
quake identification percentages uslnK these discrim...anls si It   and 
in combination with each other and with magnitude ^ ^   ^ 

VESIAC 19.886 VU 
AD 69r) 044 

KKLf>LV' S iL l'tCOSS' gg."gJiÜL"" of Selsmlclty and Network 
ttetec ton Capability. Tech. Note. Rept. No. TN 6^-41   KSD-TN-M: 

2IÄ»   v**»**' Li"<""" '-"-■ M. i. T.. SSKJ 
The l";"''l«;ni of estimating seismicity and the performance of a 

system which delects earthquakes is formulated In such a wav Ih t 
nwuimum llkelih.K.d estimation can be applied.   The mean number of 
earthquakes which occur in a fixed lime interval is assumed to l.e of 
Me form exp |.-|,m|  where m is ma^ihide and a and b are constants 
rhe probability of detection as a function of m ,s taken to he an error' 

function with mean and variance ,. and 9.   Prmedures to obtain max 
.m.m likeI.ho.Ki estimates of a. b. ,. and  - are derived, d,.scu!ssed 
and apphed to expenmental data to check the relevance of the theoret- 
ical development. 

VKSIAC 7682 VI' 
AD 435 489 

KELLY, E  .1. and M. .1. LEVIN. Signal Parameter Estimation for Seis- 
. on.eter Arrays, font r. No. AF 19f628)-;,00. Mass. Inst. of Ted, 
Cambridge. Mass.. 1964. «^n.. 

Statistical methods are applied to the estimation of the velocity 
direction of arrival, and waveform of a signal ■ffMrta, In .m :„   ay' 
o   sensors, with particular attention to seismol.'^cai p ohlen.s    The 
s.,nal is assumed to be a plane wave propa.atm« throu.l, KS 
homogeneous nondis,ierslve medium so that it is the same in e.ch 
sensor except for a time delay due to Its finite velocity.   A novel 
formulation to mtr.-duced which requires no assumptions .oncerni.., 

^^r^^ ^ |,Crn,i,S l,S ",i"';"i"" "ION With the vector 
of lime delavs^per unit d.stance. Described is a least-squares pro- 
M-dure which does not depend on any assumptions re^ardinn the noise 

VESIAC 9435 VU 
AD 454 557 

""'Noise ^rr^T'l ;^ ir'-™^1 '-es.,...,. I   n,..,-,,,..! Noise   Tech. Kept. No. ^-T277ProjecrVTirnr AFTRgSTT^JST- 

CH>otech  Corp.. Carland, Texas. 19C4. 

lion ifSSTZi l,aS lM'C" des,^ed '"'■ ,"•, experimental investi^a- 
on of thermal no.se in seismograph systems.   The ultimate uo.,1 of 

this experiment is to obtain experimental data to confirm the tl.eo- 
ret.cal l.mitation of the maximum magnification of a seismograph 
lors.on pendulums, similar to Kalvanometers. will he used to s n.u- 
late the s.Msmometer and or nahanometer of a Mtomograph    Work 
on th.s expenmen. is incomplete.   The instruments have been de- 
s.Kiied and part.ally constructed.   Th.s report descries the plann...! 
experiments and their present status. £ .ives ^«««SST 
for the completion of the investigation. 
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VESIAC 10,479 VU 

KEOUGH, D. D., Design of Prep^urc Transducers, Project COACH. Final 
Report, GPU-4643, Contract DA-49-146-XZ-273, Stanford Res. Insi., 
Menlo Park, Calif., 1965. 

This project has been directed toward participation in a proposed 
field test event. Project COACH.  Cancellation of this event has 
nece. Mtated termination of this contract.  Specific ^oals 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 insulator rea- 
sonably match', j to the shock impedance of the proposed shot environ- 
ment (salt), work was started on other insulators.   Three phases of 
the effort are sketched in.   Termination status of these phases is 
described, and a discussion com erned with mulching of sli    k param- 
eters is presented. 

VKS1AC 7201 VU 

KEOUCiH, D, D., Pressure Transducer for Measuring Shock Wave Profiles 
Final Rept., Contract No. VT'l^G, DA-49-146-XZ-096, Stanford Re- 
search Inst., Menlo Park, Calif., 1963. 

The object of the program reported here is given;   the develop- 
ment of a piezoresistive gage capable of recording mullikilobar shock 
pressure profiles in soils and shocks.   Initial effort consisted of two 
concurrent phases, and investigation of piezoresistive and insulating 
materials and a gage development program.   As these phases pro- 
gressed, it became of primary importance to obtain «jitahle insulating 
media.   Thus, the main effort has been the selection of insulators, 
determination of their electrical and Mugoniol characteristics, and 
subsequent utilization in the design and construction gages.   Piezore- 
sistive effect in conductors, shock wave considerations, and full re- 
sults are given. 

VESIAC 16,920 VI' 

KHAIKOWCH, I. M., "The Propagation of Vibrations in a Relaxing Medium," 
Tranr. Inst. Phys. Earth, Acad. of Sei., USSR (Trudy Inst. Fiziki Zemli. 
Akad. Nauk. SSSR), No. 2. pp. Tfo-THT (959. (Translated from Russian!. 
Contract DÄ-^HJaS OSA-3137. 

In this study, quantitative corrections are found for formulas of 
seismic wave propagation in a half-space which is under the influence 
of a pulsed, axially semelric load. 

VESIAC 16,759 VU 

KHAIKOV1CH, I. M., "A Radial Method of Calculating Wave Magnitude in 
a Relaxing Medium with a I/mg Relaxation Time," Trudy hist. Fiziki 
Zemli, Akad. Nauk. SSSR. No. 2, pp. 179-186. 1959, (Translatefflrom 
Russian). Contract DA-49-083 n6A-3137. 

This report extends the method of calculating the magnitude of 
reflected and head waves, known as the radial method, to the calcula- 
tion of wave intensities close to wave fronts in a medium with a long 
relaxation time. 

KHARIKOV. n. A., and R. I. SAL'NHiOV, "First Results of the Use of 
Seismic Surveying by the Controlled Directional Reception Method in 
the Cheleken Peninsula," Neftgaz. Geol. i. Geoflz., No. 4, pp. 51-53. 
1965, (Translated from Russian), Contract DA 49-083 OSA-3137. 
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VESIAC 13,441 VU The main productive complex of beds of all the deposits 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 invustigalions have been 
conducted since 1960 by the Western Geophysical Kxpedition No. 1 
using the reflected wave method and the correlation method of refracted 
waves.   This article gives a description of the profilo 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. I., "Spectra of the Kffect of Certain Earthquakes In the 
Naryn Zone of the Tien Shan," Trans. Inst. Phys. Earth, Acad. i f Sei 
USSR, (Trudy Inst. Flziki Zemh, Akad. NaukT^^^R). Nu. f), pp. lrJ-" 
^^^T5^)^ HvälisTäfeJTröm RussianT," Contra-. »M-49-083 OSA-3137. 

VESIAC 16,921 VU Recordings of certain earthquakes of the Naryn team of the Tad- 
zhik Complex Seismological Expedition (TCSE) were used to deter- 
mine the spectra of earthquake effects by the method proposed by S. 
V. Medvedev. 

KIELIS-HOROK. V. I., "Determination of the Dynamic Parameters of a 
Focus," Trudy Geofiz. Inst., A. N., SSSR, No. 9, pp. 3-19, undated. 
(Translated from Russian), Contract DÄ-49-0H3 OSA-3137. 

VESIAC 18,161 VU In this paper, a method for determining the source approximately 
equivalent to the focus of an earthquake is discussed. 

KIM, W   II , Model Study of Seismic Effects of Explosions in Preslre.ssed 
Media, THESIS, Contracts:   AF 19fl)2Hi   1689, AF 19((i2H'i f.lOO, St. 
Louis Univ., St. I,ouis, Mo., I96C. 

VESIAC 17.299 VU The primary panoM of this investigation was to study some of 
the seismic effects of explosions in two-dimensional models which are 
prestressed in uniaxial tension.   The seismic effects produced by 
explosions in prestressed media were examined from the point of view 
of radiation patterns of elastic waves and size of cavity dianuter after 
tho explosion. 

KIMLER, B. F., Field Operations and Ocean-Rottom Seismograph Perfor- 
mance and Observations - Kurile Islands Experiment - Spec. RepT 
No. l,"öpean-Bottom Seismograph Experiments. Project VT 6708, 
Contract F336r)7-67C-0105, Texas Insl,, Inc., Dallas. Texas. 1967. 

VESIAC 17,027 VU A shallow-water test program and a deep-water operational pro- 
AD 822 531 gram were conducted.   Tho shallow-water tests environmentally 

check€>d the i)erl)rmance 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 Islands 
Arc to evaluate the seismicity ol the area and the operational worthi- 
ness of the ocean-bottom seismograph and auxiliary equipment. 
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VESIAC 12,440 VU 

KIRILLOV, F. A., "Influence o( the Depths of the Blast on the Srismic Effect,' 
Akad. Nauk SSSR Trudy Seismol. Inst., No. 106, pp. 74-77, 1941, (Trans- 
lated from Russian), Contract SD-78. 

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 carritxj out in connection with experimental data obtained from 
observations of blasts on Atach mountain in the town of Magnitogorsk. 

VKSIAC 12.433 VU 

KIRILLOV, F. A., "The Period of Ground Vibrations as a Function of the 
Distance from the Shotpoint," Trudy Seism. In«., No, 117, pp. 65-73 
1945, (Translated from RussianTTConTract SD-78. 

The results 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. 
The empirical formula of Sadovskii giving the period T of the ground 
vibrations as a function of distance in the 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 alluvial soils. 

VKSIAC 12,914 VU 

KIRILLOV, F. A., "Seismic Explosion Effects." Akad. Nauk SSSR. Trudy 
Seismolog. Instituta, No. 121, pp. 1-95, 1947, (Translated fronTW^slan), 
ConTnict SD-78. 

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 determining 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. 
The energy expended in the formation of seismic waves is determined 
as the damping factor of the vibrations of the ground is calculated. 

VESIAC 18,014 VU 
AD 832 225 

KIHKLIN, R. II., ». W. GIRARD, Strain Seismograph Operating Procedures 
and Applications^ Tech. Rept., ContracfW/SOffi, AF 33(657)-T57ffö,"" 
Teledyne Indust., Inc., Geotech Div., Garland, Texas, 1968. 

Procedures necessary to operate the multicomportent strain seis- 
mograph facility located at the Wichita Mountains Seismological Ob- 
servatory WMSOand the applications of these seismographs to the 
enhancenienl 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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VESIAC 17,123 VU 

KIRKPATRICK  B. M., Long-Period Seismograph Development  Quarterly 
Kept. No. 5   1 July inrough äü September mi, Rent   No   TR-67-60 
Contract VT/6706, AF 33(657)-16406, Teledyne Indust.. Inc., Gwtech 
Div., Garland, Texas, 1967. 

Development of the long-period triaxlal seismometer is complete 
A specially prepared seismometer module was transported to WMSO 
for preliminary field testing.   These tests are now complete and salls- 
Sfto«7„0PeraUon ^ seismograph magnifications up to 50K was obtained 
The 200-foot deep test hole at UBSO is now complete 

VESIAC 18,012 VU 
AD 832 548L 

KIRKPATRICK, B. M., Long-Period Triaxlal Seismograph Development 
Quarterly Rept. No. 6, 1 October to 31 December 1967   It. rt   No   TR- 
68-5, Contract VT/6706, AF 33(657)-16406, Teledyni> Indus!'  Inc 
Geotech Div., Garland, Texas, 1968. 

Assembly of the long-period triaxlal seismometer is complete 
Laboratory tests have been conducted and field evaluation of the com- 

tmStSSWm.now in proBres8 at the UinU Ba8in ^'s"101"«1"! 

VESIAC 18,509 VU 
AD 835 823 

KIRKPATRICK, B. M., Long-Period Triaxial Seismotiranh Development 
Quarterly Rept. No. 7, Rept. No. TR 60-20, Contract VT/BTM^AF' 
33(657)-16406, Teledyne Indust., Inc., Geotech Div., Garland. Texas, 
1968 

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

VESIAC 10,643 VU 
AD 626 528 

KIRKPATRICK, B. M., I. MASSE, Galvanometers, Rept. No. TH-64-133 
Project VT/072, Geotechnical Corp., Garland, Texas, 1964. 

Air damping in L-P galvanometers has been reduced by a moving- 
magnet fixed-coil design, wherein the moving magnet is operated in 
an evacuated glass housing.   A computing or dynamometer-type gal- 
vanometer has been constructed and tested for use in seismic data 
analysis where a power-level indication is of interest and in signal 
multipliciition and correlation.   An analysis was made of various 
optical factors governing the sensitivity of galvanometers with empha- 
sis being placed on improving the sensitivity. 

VESIAC 19,109 VU 
AD 843 477 L 

KIRKPATRICK, B. M. and A. W. SIMMONS, Umg-Period Triaxial Seis- 
mograph Development, 1 July to 30 Sept. l5f87 Rept   No  TR66-4i 
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- 
a.\ial and lom;-period seismographs at UBSO were computed.   Plots 
of the ampluude ratio (or spectra ratio) and coherency of the noise 
are presented.   Comparison of the amplitude ratio plots, from the 
recordings for wind free and windy days, indicates that the wind in- 
duced noise is ittenualel, but not completely eliminated with the 
burial of a seismometer. 
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VESIAC 19,270 VU 

KIRKPATRICK, B. M., and A. W. SIMMONS, Long-Period Triaxial Seis- 
mograph Development. Quarterly Rept. No. 10, 1 October to 31 Oecem- 
ber 196», Rept. No. TR 69-5, Contract VT/6706, AF 33(657)-16406 
Teledyne Indust., Inc., Geotech Div., Garland, Texas, 1969 

The redesigned tiiax 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 
«£SLu and tw0 0f the engineerinB prototype modules operated at 
UBSO have been installed at site 3-4 and field evaluation is now in 
process. 

VESIAC 12,432 VU 

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),   ContracrSEPTS. 

Certain experimental results are described indicating that natural 

eLrth u0j!keray ariSe ^ the allUVial layer at the time 0f blasts and local 

VESIAC 8477 VU 

VESIAC 10,293 VU 
AD 480 518 

KISS
I/T

G
^

R
9   «: ^l^^sor^dJAss^s Display, Contract No. 

VT/ )7<J, Geotechmcal Corp., Garland, Texas, 19647 

The array processor and Lissajous display is a seismic signal 
thsplay device designed to perform lime compensation on seismic 
signals.   Time delay or advance is performed by physically dis- 
playing recording dots on the front of a cathode-ray'tube parallel 
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 he 
operated in one of the following five modes:   1) Analog signal dis- 
play Y-axis deflection: 2) Analog signal display X-xxis deflection- 
3) Analog signal display Z-axis deflection; 4) Analog signal display 
optical summation; and 5) Lissajous display of earth particle motion. 

KISSINGER, F., Improved Seismograms. Semiannual Prog. Rept   No   8 
1 July through 3l December 196^7Rept. No. TR-64-136   Proiecl VT 
072, Contract AF 33(657)-9967, Geotech. Corp., Garland, Texas. 1964. 

Work on these tasks is discussed in detail in this progress report- 
(a) Inclined Seismometer;   (b) Galvanometers;   (c) Filtering-   (d) Am- 
plifiers;   (e) Digitizer;   (f) New Methods of Signal Presentation-   (jr) 
Improved Seismograph Testing Facilities;   (h) Stable Table;   (i) Strain 
Seismograph;   (j) Investigation of Thermal Noise. 

VESIAC 6584 VU 
AD 423 412 

K1SSLINGER, C., Model Studies of Explosion-Generated Seismic Waves 
Semiannual Tech. Rept. No. 2, Contract No. AF 19(e!>8)-1669 St "' 
Louis Univ., St. Louis, Mo., 1963. 

This semiannual technical report discusses the completion of a 
series of experiments for the study of the generation of Rayleigh 
waves in a semi-infiniie 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 frequoncv 
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, St. Louis 
Univ., St. Louis, Mo., 1964. 

VESIAC 7697 VU The report covers the period of 1 October 1963 to 31 March 1964 
AD 439 079 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 Seism.. Waves. 
Semiannual Tech. Rept. No. 4, Contr. No. AF~ß(628)-1689, St. Louis 
Univ., St. Louis, Mo., 1964. 

VESIAC 8746 VU Research on three aspects of explosion-generated seismic waves 
AD 462 014 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 Explosion-Generated Seismic Waves. 
Semi-Annual Tech. Rept. No. 5, 292-62, Contract AF 19(628)-1689. 
St. Louis Univ., St. Louis, Mo.   1965. 

VESIAC 10,473 VU The author applies his model technique to the study of the effect 
on radiation when a sliot is fired in a circular inhomogencity in an 
otherwise homogeneous infinite medium.   The purpose of this work 
is to relate the spectrum of the compressional wave to the si/.e of the 
cavity and the contrast in properties between the inhoniogeneily 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 vTTSl. Louis.  Mo., 
1965. 

VESIAC 13,549 VU The generation of waves by an explosive source in homogeneous 
AD 627 038 media was investigated by two-dimensional models.   The size of the 

effective source for compressional waves 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 both 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.   Uayleigh- 
wave evidence about explosion effects, the presence of various kinds 
of stres,' and strain are examined. 
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VKSIAC 13,023 VU 
AD 804 865 

KISSLINGKR, C, Progress in Understanding (he Generatinn uf Seismic 
Waves by Contained Kxplnsions. Rept. No. 4410-104-X, ContracTSD- 
7«, Inst. of Science and TpchnolnKy, Univ. of Mlehlnil. Ann Arbor, 
MichlRan, 1965. 

This report, based on a survey of pertinonl lilrraturo publishod 
since 1962, is an evaluation 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 BMd to predict the 
waveform and energy level at the input to the elastic region, and a 
discussion of the important work in P-wave and surface-wave analysis 
and prediction. 

VKSIAC 15,021 VU 
AI) 640 637 

KISSLINGKR. C, Research in Scismolot;v. Annual Tech. Rept.   Contract 
AF 19(628)-5fÜÖTSt. LouisTJHI^rstTLouis, Mo., 1966. 

During the year, th   main technical accomplishments have in- 
cluded efforts In these areas:   (a) the focal mechanism of earthquakes; 
(b) model studies of explosion-generated wavea; (c I 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.   Kach 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 Ix en under consideralion 
and are reported on;   Ihe effect < f prestres.-ud media on seismic 
waves generated and I study of seismic decoupling in an explosion 

VKSIAC 17.020 VU 
AD 660 K61 

KISSLINGKR. C. Research in Seismolo^v - Annual  Pech.   Rept., Contract 
AF 19(6281-5100. St. Louis Univ., St. I MILS. MO.. 63100, 19(17. 

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

VKSIAC 19.035 VU 

KISSLINGKR. C, Research in Seismologv, Annual Tech, Rept.. Contract 
AF 19(628>-5lT5Ö.^St. Louis Univ., ST Louis. Mo.. 1968 

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

VKSIAC I5.9I5-II VU 

KISSLINGKR. C. Small-Scale Studies of Exolu .ve Seismic Sou-ces, 
Rept. No. 7885-1-X. Contract DA 415-fflfTOPA-3137. SlT^7F.""UnTv. of 
Mich.. Inst. of Sei. t 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 
validity of theoretical treatments and to guide the design of experi- 
ments. 

VESIAC 6873 VU 
AD 423 980 

KISSUNGER, C, E. MATEKER and T. V, MC EVILLY, Seismic Waves 
Generated by Chemical Explosions, Final Rept., Contract No. AF 19 
IBül)-7402, St. Louis Univ., St. Louis, Mo., 1963. 

This report describes the results of research on some funda- 
mental 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 lb. 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 
seismic 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; c) principal conclusions of the work; 
and d) recommendations. 

VESIAC 10,487 VU 

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. 

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. 

VESIAC 16,366 VU 
AD 815 581 

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

Peak-to-peak amplitudes recorded by subarray center instruments 
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., 
1967. 

VESIAC 16,384 VU 
AD 815 580 

The behavior of short period P-Phase amplitudes over LASA 
has been investigated for several earthquakes.   It has been found 
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that thu distribution of the peak-to-peak amplitudes across a sub- 
array approaches a log-normal distribution of those events studied. 

VESIAC 16,749 VU 

KLAPPENBERGER, F. A., Spatial Correlation of Amplitude Anomalies. 
Contract VT/6702, F33657-67C-1313, Teledyne Indust.. Inc.. Earth 
Sei. 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. 

VESIAC 11,765 VU 
AD 625 464 

KLASKY, P. S., G. F. FRANCIS, O. R. RUSSELL, and H. W   RUSSELL, 
Final Rept., 17 November 1961 to 30 April 1965. Project VT, 070, 
Contract AF 33(6571-7747, United ElectroDynamics, Inc., Pasadena 
Calif., 1965. 

""he TFSO is discussed as an effective test bed for seismolo^ical 
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 
magnitudes isdiscussed.   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. 

VESIAC 10,283 VU 
AD 454 384 

KLASKY, P. S.. and A. M. RUGG, TFSO FM Seismic System Test,Phase 
I,Special Report No. 11. Project VT 070. Contract AE 33(6!>7i-7747, 
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 available for operation of auxilliary 
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 tost procedure followed was essentially that described 
in the FM Seismic System Field Test Program, Phase i. dated 27 
December, 1963. 

VESIAC 8529 VU 
AD 448 223 

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 summarises research results which were performed 
in the following areas:   1) The beat mechanism in frequency modu- 
lated waves; 2) Scattering of seismic waves by inhomogeneities in 
the ear(       interior; 3) Scattering of surface waves by irregularities 
in geome .y 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 technical papers in these four categories of 
research are also Included. 

VESIAC 15,915-G VII 

VKS1AC 17,016 VU 
AD 659 243 

KNOPOFF, L., Radiation from Seismic Surface and Interior Sources 
Rep<   No. 7H85-1-X, Contract f)A 49-083 ÖSA-3137, St>-78, Univ. 
of Mich., Inst. of Sei. & Tech., Ann Arbor, Mich., 1967. 

The first-motion radiation patterns from suddenly occurring 
dislocations are formally identical U> those from suddenly applied 
forces or torques.   A tangential displacement dwlocalion has radia- 
tion identical to that for a double couple of force.   The radiation pal- 
tern for seismic sources near surfaces of discontinuity of the first- 
order are significantly altered from those for interior sources.   This 
is especially so for surface sources in the case of SV waves near the 
critical angle; this feature may provide a rapid methi-d for discrim- 
inatii.g between buried and surface sources. 

KNOPOFF, L.. Studiesjif Seismic Waves in Heterogeneous Regions of the 
firthj Annual Sc|. Rept., Rept. No. AFOSR 66-2389. Contract AF-— 
AFOSR 710-66, University of Calif., Los Angeles, Calif., 1967. 

The annual report contains a brief summary of work done in 
1966-67. A bibliography of reports generated under the contract 
is included. 

VKSIAC 15,044 VU 
Al) H02 1901, 

KNOPOFF, L., Studies of Seismic Waves in Heterogeneous Regions of 
llw Karth, Final Rept., AFCSR-66-2369, Contract AF-ÄFOSR-TTÖ-65. 
Univ. of Calif.. Los Angeles, Calif., 1966. 

The final report contains a summary of all work done in 1965-66 
a d includes abstracts of papers submitted for publication under this 
grant. 

VKSIAC 12,193 VU 
AD 619 739 

KNOPOFF. L., Theoretical .IIKI Ex|M'riinental Studies of Seismic Waves 
irKjeomclrically and PhygtcaUy Heterogeneous Regions~5rnre~Ei^th 
Final Rept., Contract AF-AF06R-710-64, Univ. of CaWornla, Los 
Angeles. California. 1965. 

The abstracts here describe papers which constitute the research 
report proper.   The authors have completed work on the crustal struc- 
ture under the Alps.   They have found the equivalrnl body forces which 
yield tho same seismic radiation pattern as a dislocation source.   A 
one-dimensional laboratory model has been constructed which simu- 
lates many of the statistical features of seismic activity.   Minimizing 
errors in transducer placement in model seismology is discussed, 
and a semi-automatic line fitting process on a computer.   Rrpi osen- 
tation of surface waves on a sphere using Legendre fum tions is de- 
scribed.   Green's function methods are developed for .nathematical 
and geometric conditions. 
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VESIAC 15,043 VU 

KNOPOFF, L.. M. J. BERRY, and F. SCHWAB, Tripartite Pha' e IMMtt« 
Ooservations in Laterally Heterogeneous Regions. Ihibl. WlTTiB  
Contract AF-AKOSR-710-56. Univ. of Calif., Los An^es. Calif.', 
1966. 

The hypothesis that one can assign the phase velocity calculated 
from a tripartite net lo one of tho 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. 

VESIAC 13,542 VI' 
AD 649 933 

KNOPOFF, L.. W. L. PILANT, A proposal for a Setsmological Study of 
the Uulf of California, Publication No. TfJTContract AF-AFÖSRTTIO- 
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 
seismic observations, it should be possible lo resolve many of the 
structural problems associated with the origins of the Gulf of the 
peninsi la of Lower California. 

VESIAC 19,918 VU 
AD 861 506 

KOCH, C, F., Intrinsic Redundancy of Seismic Data. Pt. I. Prelinnnarv 
*'• Rept.TRept. No. Ü37, Contract Vt/ÖTÖß. F33eS7-69C-0913 
Teledyne Indust,. Inc., Alexandria, 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 
II has been applied to both short and long period seismic data    M»> 
mograms from before and after processing have been compared to 
eya uate the effect of the data.   A 5 to 1 reduction in data quantity 
while maintaining adequate data quality, seems feasible. 

VBRAC 13,324 VU 

KOGAN. L. I.. "Multiple Reflections in a Water Layer and  riieir Effect on 
the Reliability of Data Interpretation in Seismic Marin.' Surveying " 
Razved. Geofi/    No. 2. pp. 16-35. 1964. (Translated from Russian) 
Contract DA-49-083 0^-3137. 

Intensive multiple reflections in a water layer were explained by 
the existence of a rigid acoustical water-air I arrier at the surface " 
and an acoustical water-sea bottom iKmndary  it the bottom.   The re- 
flection produced by this seismic energy trap cause "water resonance 
which was studied theoretically and experimentallv.   Regularities 
were found concerning:   (I) strength of the "resonance"; (2) the 
delermina'ion 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, S. 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.* 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 RusslanT, 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 il0 are discussed; Section 5 recommends formulas 
and nomograms for decreasing the required amount of calculations; 
in section 6 we have presented examples of obtaining the 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 80°.   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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VESIAC 18,164 VIJ 

KOßMINSKAYA, I   P.. "Analysis of the Interference Zones of Seismic 
^aVeSr I'-^V^»'- l"Bt.. A. N. SSSR. No. 35, pp. 116-145   Undated 
(Translated from Russian), Contract DÄ^-49-083 OSA-3137. 

of thP^S^f0" iS,giVen t0 the qUCS,ion c0"«""""« »he applicability 
o    he Zl£rZ analyZln« comPlex ha'™0"^- vibrations to the analysis 
of the interference zones of seismic waves occurring as a result of 
the superposition of quasi-sinusoidal pulse vibrations. 

th» .^""J"'"1— of the calculated data with theoretical examples of 
.,nT! H 

ereü|C! ZOnCS 0f ,WO refracted w«ves (the shajK- of the vibra- 
.on .s denved from observed data) shows the practicality of utili/in.. 

the proposed method. ■«■•^ 

VESIAC 18,162 VU 

?rl , T   ' bZ''    Methods of A"««y«»« "f An^litude Curves and 
rJ,,      VT Kr"?68 0f PhaSeS 0f ComP^ Harmonic Waves." Trudy 
Geof^st^T A^SffiR, No. 30. pp. 302-313, Undated. (TrnnsfTVed 
f.om RussianTTContract DA-49-083 06A-3137. 

Methods for determining amplitude curves and phase travel-time 
curves for simple seismic waves are described by the use of the 
corresponding graphs of complex harmonic vibrations    Travel-lime 
curves of simple waves can be determined by three methods-   from 
the grid map of t-x curves, from the intersection of the amplitude 
curves of (he complex and dominant waves, and from (he magnitude 
of the interval between similar extrema of the amplitude curves of 
the complex waves. 

VESIAC 17,312 VU 

VESIAC 6478 VU 

KOSTENKO, N. P., "Changes in the Slopes of the Earth's Surface and 
Seismicity (with the Example of Mountainous Countries in Southern 

«    ff n!!3''    .W^"' S0Veta K teggOtog" A. N. SSSR, No. 8. 
CBA 3137      196U' <Translated from RussiaHrc^triHrDAT9-083 

This report discusses the relationship of (he earths crust to 
seismic activity.   There is a brief discussion of (he formation of 
mountains and slope structure.   The effects of these formations on 
earthquakes and fault line are also discussed.   It is shown that etai- 
ters of deep epicenters often correspond to the boundaries of trans- 
verse uplifts and troughs, the boundary zones between mountain 
structures, and a sharp change of course of the s(ructural elemenUs. 

KOVACH  R. L., Seismic Sirface Waves:   Some Observations and Recent 
DevelopmeiKs, Con(rac( No. AFOSR-25-63. Calif. Ins(. of Tech    Pasa- 
dena, Calif., 1963. '        a 

This report summarizes much of the observed seismic surface 
wave da(a that has accumulated in the past thirty years.   The data ire 
discussed by seismic wave (ype and by major geographic areas 

VESIAC 15,543 VU 
AD 647 920 

KOVACH   RL    Seismological Analysis of VELA Array Data. Annual Rept 

This report contains discussions of work on these subjects'   (1) 
study of PKP arrival times in the 1150-140° epic intraj distance ranKe. 
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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. 

VESIAC 12.441 VU 

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. (Translated from Russian), Contract SD-78. 

The features of the basic investment in geophysical 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 
lays the groundwork of the basic investment in the geophysical enter- 
prise, for example in the oil industry where oil wells play the large 
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 total), and then explains 
the breakdown.   He discusses the changes lhat the individual elements 
of the basic production investments have undergone, and the effective- 
ness of the investments. 

VESIAC 14,304 VU 

KOZSUCH. P. ,!., NUTRAN Program for Digital Spectral Analysis. Tech. 
Rept. No. 66-40, Contract:   VT/4051, AF 33(657)-12l457TlETedyne 
Indust., Geotech Div., Garland, Texas, 1966. 

A 3IOC CDC computer program called NUTRAN was written to 
perform unified digital spectral analysis.   The program will yield 
numerical Fourier series, numerical Fourier transform, and 
"stacked" spectra. 

VESIAC 15,154 VU 
AD 803 339 

KOZSUCH, P. J., and Y. T. HUANG, A Seismograph 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 calibration function constructed from a i'iven 
set of amplitude and phase spectra is discussed in this report.   The 
amplitude response of the seismograph is determined by comparing 
the spectral coi.tent of the input calibration function with the spectral 
content of its transformed output.   For field personnel, where data 
processing hardware is not available, a method for predicting the 
amplitude response of the seismograph from the output calibration 
function is discussed.   The pos ibility of predicting the seismometer 
free period and damping parameters is also suggested. 

KUBOTA, S., E. BERG, Evidence for Magma in the Katmai Volcanic Range, 
Contract AF-AFOSR-701-64, AF-AFÖSR-7Ö1-66. Univ. of Alaska, 
College, Alaska, 1967. 
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VESIAC 15,734 VU 
AD 649 249 

VESIAC 12,012 VU 

The location of magma reservoirs has been attempted, usinc the 
calculated wave path and the screening of the mainly vertically pol- 
arized shear wave. 
.    J*!*»""*!« 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 ra her 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 Chi (A Review of the Foreign Literature)," Prikladnaya Geofizika 
No. 14, pp. 214-232, 1956, (Translated from Russian), Contract SD-^S. 

The author, a Russian, writes that in many "capitalist" countries 
oil bearing structures are explored by using geophysical prospecting   ' 
methods.   He says that in the foreign periodicals dealing with oil and 
geolop 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 geophysical 
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. «••"", 

VESIAC 13,344 VU 
AD 624 453 

KU0X'Ff^R !TC7 °f ViSit.i?g Seis^ologist«- Final ^pt.. Contract AF- 
York   1965 ljam0nt Üe01' 0bS" Columbia Univ- Palisades, New 

Discussed Is the work of nine seismologists from Japan, England, 
rl.nTT, V     4

haVe ParticiPated in a program of research at Lamont 
Geological Laboratories during the last three years.   As a result of 
S«0^ r nrt.

have m°re ^owledge of :   i) 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 identlflca- 

VESIAC 7837 VU 

KUO J. T.   M. MAJOR, and J. OLIVER, Observations of Earth Tides with 
Strain Meters. Contr. No. AF 19(604)-73Vb, Lamont Geol. Observ  
Palisades, N. V., 1964. ■■".. 

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 Benloff fused-quartz type and are 
oriented at N290 301E and S480E.   A 29-day series for each of these 
instruments from April 7 to May 5, 1962 was analyzed.   The effects 
of instrumental drift ar.d barometric pressure were corrected    Five 
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principal tidal constituents, M2, Oj, S2, Kj and N2 were obtained. 

The mean i 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 ^iven. 

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 ol 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 1065-64, Contract AF 19(6281-5167, 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 disclosed 
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. ESD-TR-69-69, Contract Al  19(628)-5167, 
Lincoln Labs., M. I. 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 liave been corro- 
borated.   Some of the specific results :ire the following.   Except for 
one anomalous earthquake, all shallow earthquakes with m   ^4.8 and 
explosions with m. >5.1 have been correctly identified, using M ,-m . 
No events with m. <5.1 could be unequivocally identified as exp/Äsions. 
However, the probability that an earthquake would be identified as such 
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decreased to zero only gradually as m. was reduced to about 4.0    A 
modification of spectral ratio has beenDmade which introduced the 
option to make no decision concerning the nature of an event when the 
s.gnal-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 identificatioR is high for events wtahpass 
the signal-to-noise ratio tests.   The period of short period P-waves 
may be a  valuable discriminant at low magnitudes.   Many earthquakes 
with magnihides 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 pre.'oimed explosions. 

VESIAC 19,805 VU 
AD 692 451 

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

^ectral Ratio, Tech. Note. RepU No. TR 1569-46. ESD-TR-6a-207 
tWract AF 19(628)-5167. Lincoln Labs., M. I. ?„ Lexicon   Mass., 

LASA data has been analyzed to determine the probabilities that 
Ms-m   and Modified Spectral Ratio (MSR) can be effectively applied 
to seismic events.   The probabilities have been estimated u a  unction 
of magmtude and whether the event is an explosion or an earthqu/ike 
In the case of the earthquakes, the probabilities go from about 1.0 to 

M^n f > ^.'T 5-0 ,0 4'0-   The droP is ■"** f-'«"'r for M.-m 
MSR behaves similarly for explosions.   However, the probability S     b 

for M -m   in the case of explosions drops to zero roughly over the 
range of A from 5.2 to 4.5.   In addition, a limited study of joint 
properties^ M -m   and MSR has indicated that they operate quite 
independently in&thebsense that if one of the di.scnminants yields no 
decision concerning a particular event, the probability that the other 
can make a decision is not significantly affected. 

VESIAC 20,076 VU 
AD 700 322 

f^iv ; T--|f-iiiDl'cR'scr.mina,i0J. Semiannual Tech. Summ. Rept., 
IF lÄl Sf r"   969. ^pt. No. ESD-TR-69-412, Contract 
AF 19(628)-5167. Lincoln Labs., M. I. T., Lexington   Mass., 1969 

During the reporting period short-period data from several sites 
have been used to study the nature of the spectra from presumed 
explosions, to test a potential new discriminant, and to study depth 
InT^^f1   fT and body-wave magnitude data have been obtained 
and used to study regionalization phenomena.   Preliminary studies 
of ultra-long-period data have been undertaken.   Modifications of 
continental array processing methods have been completed and si.mal 
equalization studies initiated.   Upgrading of software and hardware 
facilities has continued. 

VESIAC 17,436 VU 

LACOSS, R. T.( J. CAPON, and R. ,1. GREENFIELD, Preliminary Design 
of a Long-Period Seismic Array for Norway. TechTNBte, 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 completed.   It has been shown that if the array con- 

385 



WILLOW   RUN   LABORATORIES 

tains more or less uniformly distributed seismometers over a disc 
then the spacin^s 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. KÜSTER, Processing of a Partially Coherent 
Large Seismic Array for Discrimination, Tech. Note, Rept, No. ESD- 
TR-70-353, Contract F19628-70C-0230, Lincoln Labs., M. I. T., Lex- 
ington, Mass., 1970 

VESIAC 20,460 VU This report outlines the technical work in prepress for processing 
a partially cftApUOl large seismic array for disci imination. 

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

VESIAC 13,858-H VU A large aperture seismic array is assumed to consist of 21 out- 
AD 648 415 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. 

VESIAC 13,858-F VU This paper presents results of a study to determine those noise 
AD 648 415 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, 1 October 1964 - 15 January 1965, Project VT/5b53, Contract 
AF 33(657)-13899, Texas Instruments, Inc., Dallas, Texas, 1965. 

VESIAC 10,292 VU Oiven in the repor. is the purpose of LASA.   Following this, is 
AD 822 219 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 (Dl, Angela and F3, Hysham) have been 
installed and checked out, and systems engineering activities are in 
progress.   An approach to the solution of the objectives is given. 
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VESIAC 15,891 VU 
AD 642 403 

VESIAC 8754 VU 

VESIAC 15.915-P VU 

as to degree of im^m^Sm^^Tj10^ *** COmpared 

so that only one design criterion Hiffl   *f     fllters were designed 
allowing e/aluation ^^^^^^^^^ 

LA,iuKÄi,tSi!)?2a t GL^ER' ^OjSt.tistical 
Dallas, Texas, 1964 Wiia«).|l^, Taxaa tost., Inc., 

LAKpö.arit%H
c^ 

u.e,un:E,,i^rH:ra
lmt-öi.'.rrrs"'n,g ',echni<""! "* »•" ■» 

VESIAC 7616 VU 
AD 433 679 

outputs from   brbSbÄS™^0? filterS desiKned to »«P 
tional narrowband svsSintJlT.fH lnt0 the 0Utputs of co"ve"- 
ment seismometer w'l^^o^u^ J" ^'f^ diSplace- 
the response determined from shakl Mhi.       ynamiC Hnearity and 

velocity instrument was construct  WHH 
m.Pasurements-   The 

off-the-shelf components    The nJS; T™* modifications, from 
•ype. of broadbanriismometer Ts emT   '^^ ^ ^ ^ tWO 

made to determine effecUveneL rfSTt^ ^ StUdieS Were 
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LAKE, H. R., Dynamic Range of Broadband Seismographs, VESIAC Rept. 
No. 4410-77-X, Contr. No. SD-7Ö, Univ. of Michigan, Inst. of Sei. & 
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 ire 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 öpecial filtering techniques. 

LAMBERT, D. G., R. O. AHNER, and D. H. VON SEGGERN, Preliminary 
Summary Report on MILROW, Sei. Rept,, Rept, No, 246, Contract 
VT/9706, F33657-69C-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-Periot1 Seismic Waves for the Identification 
STgeTslnic Sources, TR No. 2, Contract AF 19(628)-40»2, Lamont 
Geol. Observ., Columbia Univ., Palisades, N. Y., 1966. 
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VESIAC 15,528 VU 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. 

VESIAC 5569 VU 

LAMONT GEOL. OBSERV. (STAFF), Semiannual Technical Report. 1 July 
1961 to 30 December 1961, Contract No. AF TSURRFWW, 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 origin of 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, and 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. 

VESIAC 17,127 VU 
AD 819 629 

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

Similarity of signal waveform across the 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 sübarrays. 
Thus, 1-pt (amplitude) equalizations usually is sufficient when pro- 
cessing LASA data both on the subarray and large-array levels. 

VESIAC 16,751 VU 

LANEY, T. D., T. W. HARLEY, Short-Period Signal Wavetorn, Similarity 
at LASA, Contract VT/6707, AF 33(657)-16670, 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 Computing Earthquake 
Magnitudes, Tech. Rept. No. 63-108, Contract No. AF 4§(638)-ll5Ö,— 
Geotechnical Corp., Garland, Texas, 1963. 
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VESIAC 7222 VU 
AD 431 019 i,„,/n        c      s ation-co"ection actors have been found for 10 

e^rLSf ^"r. M;asureme"tS stations for use in comput.ng 
olitÄ HmfgmtUde fr0rn b0dy wave8- A linear dependence of am- plitude on distance is postulated; variations due to depth of focus are 
no considered. The variations among values for the magniSe com- 

var^  hlS eaSily aPPlied Une,lr faCt0r comPare favoraSy wUh 
Z^<^0^Zi^VOrreCte6 U8ing Gutenbe^ and ^ter'fl 
2^ to ino. i/ic      h"ear^stance-correction is defined only from 
mL mum d LL"1        toH

be aPPlied *> a group of stations with a 30O 
SThe «St ^Sffn SPrea1- f

Determinati0" of ^e station correction 

cii'isszri :::TuT ^possible revision of the distance- 

VESIAC 14,826 VU 
AD 487 426 

S\    V' Co"ection a"d Analysis of Seismic Wave Propagation 
Data - Supp ement 1:  Analog Pofegfcfemgg g S^hin« 
g^LJEectra, Rept. No. Sr/CTy,, Contract AF 49(63fl)-1170TWg 

of Mich., Inst. of Sei. and Tech., An^Arbor, Mich., 1966. 

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

VESIAC 7708 VU 
AD 437 331 temb^'Ä^ar^^^rtS^rSÄ 

the understanding of the complex seismic energy following thMirst 
arnval in near-zone reconlings (where Pn is important) Ldlowart 

rPHn^H ^V* 0f the effeCt 0f the crusPon BeismogramT Theo ret.cal and analog model studies of a layer over a hali-space are 
presented in Section I. and Section n discusses preliminary experi- 

"rray atX ;FShO,:ear'ZOne eVentS ^^ ^ »ÄSJ 

VESIAC 20,004 VU 

LASTER  S. .1., Seismic Discrimination Techniques. Quarterly Rent   No 
1, 25 August 1969 to 30 November 1960, Contract VT/0702   F33657-70C- 
0311, Texas Inst., Inc., Dallas, Texas, 1970 

.h„ f 
rhiS. *!? q,uarter,y rePort summarizes the work progress for 

Je four tasks of the Seismic Discrimination Techniques Contract. 
Work has begun to incorporate long-period discr.minants into the 
beismic Event Classification Software Package (SECSP)    The litera 
ture search comparing nuclear explosions and chemical explosions 
has begun    Sudies were begun to examine possible use of higher- 
order surface-wave energy for discrimination.   Some encouraging 
results were obtamed using a surface wave from an event in eastern 
Khazakh as a "master event" matched filter in the studies of effect- 

Z"Z7!£TrZ7:.removal by 8UbtracMon iind ways of imp™^ 
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VESIAC 20,256 VU 
AD 871 116 

LASTER, S. J., Statistical Discrimination, Quarterly Rent  No  2   1 Dec 
1969 to 31 March 1970, 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 RayleiRh 
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 

VESIAC 20,295 VU 
AD 872 070 

LAST££' S* J•' Statistical Discrimination. Quarterly Repf. No. 3 1 March 
1970 to 31 May 1970, Contract VT/0702, 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. 

VESIAC 13,926 VU 
AD 628 385 

LASTER, S. J., M. M. BACKUS, Basic Research in Crustal Studies. Final 
Rept., Contract AF 49(638)-1244, Texas Inst., Inc., Dallas, Texas, 

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

VESIAC 8548 VU 

VESIAC 10,379 VU 

LASTER, S. J., R. B. HOFMANN, F. LINVILLE, and J. FOREMAN Basic 
Research in Crustal Studies. Semiannual Tech. Rept.. No. 2, CoRt?^ 
NO. AF 49(638;-iZ44, 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 n is a detailed theoretical discussion of modal 
propagation in very general inhomogeneous models. 

LASTER, S., A. F. LINVILLE, and J. G. FOREMAN. Basic Research in 
Crustal Studies. Semiannual Tech. Rept. No. 3, Rept. No. 232-63— 
AF 49(638)-1244, Texas Instr., Inc., Dallas, Texas, 1965. 

This semiannual report deals with work performed during thp 
period September 1, 1964 to March 1, 1965.  Section 1 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 
HI describes initial theoretical and analog model studies for a crustal 
model consisting of two layers over a half-space. 
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VESIAC 20,394 VU 
AD 875 069 

VESIAC 8427 VU 

VESIAC 8426 VU 

LAlJN. P-. Nepenthe Study, Seismic Array Processh., 
Rapt. Mo. i, contract VT/Ü701, F336b7-70C-010i 
Dallas, Texas, 1970 

Techniques. Tech. 
Texas Inst., Inc., 

„.f J?6., !P      e Process and some simple modifications are investi- 
ga ed to de erm.ne their potential value as offline surface-modiSal- 
nn «    0H,teC.hniqUeS-   The tech"^" have been appUed to lo^-pS 
no se  with a known signal added at various strengths.   The pr^coSr 
output ,s compared with the known signal input to judge performanT 
The results are compared with the results of a bandpass filter 

Lm^nt täffiS^'fn* C0ntract No- AF-AF06R 303-62, Lamont Geol. Observ., Palisades, N. Y., 1964. 

„« »ThiS f^'u16 L8 a summary of the history of the study of the 
core-mantle boundary, and a description of that part of the earth. 

LEHMANN   I   Seismological Tables. Contract No. AF-AF06R 303-62 
Lamont Geol. Observ., Palisades, N. Y., 1964. 

nf <=JhiS I8 a SVVey 0f the history of the development of and the uses 
of seismological tables.   Reasons are given why the construct on of 
f. ml se.smolog.cal tables can be done only by successive app^ximation 
Also d.scusseu are these subjects:   a) how tables are finishedTf by 
a smoo hing of travel times; b) the lack of precision in the eaHv se.sm0log     , tables of Milne  0 ^ the er 

Tab esTS !u? tableS; by Z0ppritZ: d) the Jeffreys-Bulien Tables of 1935; e) the important contributions of Mohorovicic- f) the 
ZZ.    ^Utenber^/) ^e tables constructed in the twenties b^ Angen- 
Ä fhJ rr' ^ H!Cker WhiCh impr0Ved on 'he Zoeppritz tables" and h) the .mprovements of the thirties. 

VESIAC 16,627 VU 

VESIAC 14,471 VU 
AD 483 754 

LEHMANN, I., On the Travel Times of P as Obtained from the Nuclear 
gxpjosions blLBY and SHOAL. Contra AF. A ..■,.«» gg^ gy T ^^^ 
Geol. voserv., uolumbia Univ., Palisades, New York, 1967 

RnJrheMt?Vel ti.rneS 0f the exPlosions Bilby and Shoal were studied 
of  hP^n    TZ tlrI!

d 0n the NeVada Test ^ was by far ^e stronger of the two and its observations could be combined with those of other 
shots «red on the NTS.   It was found that there were differences in 
he travel t.mes 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 aa(^/).1^78, Teledyne Industries GeLch 
Division, Garland, Texas, 1966. u«"«,n 

This Atlas contains a selection of seismograms of signals and 
noise recorded at UBSO, and includes typical examples a'wol a" 
many which should be considered atypical.   It is intended to illustrate 
some of the many different characteristics of the signals and nois 
which appear on UBSO seismograms. 
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VESIAC 14,061 VU 
AD 480 346 

LEICHLITER, B. B., Estimates of the Detection Capability of Four VELA 
UNIFORM Seismological Observatories, Technical Report 66-1, Con- 
tract VT/4054, AF 33(657)-13562, Teledyne Ind., Geotech. Div., Gar- 
land, Texas, 1966. 

To estimate empirically the detection capabilities of BMO, CPO, 
UBO, and WMO, seismograms were synthesized by superposing tele- 
seismic P-wave signals on reprefiintative mlcroseismic 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 i iven. 

VESIAC 13,805 VU 

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. 

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 
AD 626 406 

This report outlines the installation of a buried array at the Uinta 
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. 

VESIAC 5568 VU 

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

This is a report of work done at the Wichita Mountains Seismo- 
logical Observatory from January 1 through June 30. 1962.   A List 
of major tasks is reported on. 
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VESIAC 7477 VU 
AD 430 314 

VESIAC 8481 VU 
AD 446 575 

land, Texas, 1964. ^(657)-l^Y3, Geotechnical Corp., Gar- 

Observ. between 1 July Jj 31 SSmbir UM^-Sf1" "f»*»'"! 

in progress, are reported.   The reoort al JH. V t 0n' Presently 

VESIAC 12,195 VU 

VESIAC 12,352 VU 
AD 625 467 

33(657)-14444, Geotechnical Corporation, GaHand, T^cas, 1965 ' 

frnm^M If fu^^^o^ the work accomplished on Project VT/50^ from 1 May through 31 July 1965    Proiect VTAn^ 1T1 ^   \u 

stations. «"WBWKB project (LRSM) seismoiogical 

LEIÄ.^14^S^^ 
Indus., Geotech Div., Garland, Texas, 1966 ' Teledyne 
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VESIAC 14,066 VU 
AD 480 348 

This is a report of the operation, evaluation, and improvement of 
TFSO.   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. 

VESIAC 17,125 VU 
AD 824 300 

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. 

This is a report of the work accomplished.   It includes the opera- 
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. 

VESIAC 14,472 VU 
AD 483 755 

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. 

This is a report of the work accomplished on Project VT/5055 
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 

VESIAC 15,160 VU 
AD 803 338 

LEICHLITER, B. B., Operation of TFSO. Quarterly Rent. No. 5, 1 May 
1966 Through 31 July 1966, Tech. Rept. No. 66-85, Contract VT/5055 
AF 33(6571-14444, Teledyne Industr., Geotech. Div., Garland. Texas 
1966. 

This is a report of the work accomplished on Project VT/5055 
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 .-esearch and test functions carried out at TFSO. 
Research and development tasks performed by the Garland, Texas 
staff using TFSO data are included. 

VESIAC 15,165 VU 
AD 803 872 

LEICHLITER, B. B., Operation of TFSO, Quarterly Rept. No. 6, 1 August 
196G Through 31 October 1966, Tech. Rept. No. 66-109, Contract 
VT/5055, AF 33(657)-14444, Teledyne Industr., Geotech. Div., 
Garland, Texas, 1966. 

This is a report of the work accomplished on Project VT/5055 
from 1 Augast 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 anc, 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 Seismnln.n.a1 Qbserva 

Ss   1967   ' dyne lndustries' Inc-. Geotech D.'vision, Garland, 

VESIHC 16,363 VU ThiB is a report of the work accomplished on Project VT/5055 
rom 1 May 1965 through 31 December 1966.   Project VT/5055 fnclude^ 

the operation, evaluation, and improvement of the Tonto Forest SeVs 
mo og.cal Observatory (TFSO) located near Payson, Arizona    it also 

sea^h68. S
ri
peHCial

1
reSearCh and teSt functions ""'ed ZTTFM    Z- 

LEICHLITER  B  B., Operation of Two Observatories. Quarterly Rent   1 
Tech   Rept   No  G^m^ct VT/5054, AF äff 6?7) 12373,Sdyne 
Industries, Geotech Div., Garland, Texas, 1965. ieieayne 

ZSm4eYi9 ™ Obse^Svld'un'u^0"0." 0f ^ B,Ue M0Untains ^-ological UDservatory and Umta Basin Seismological Observatory between the 
period of 1 May through 31 July 1965.   Modifications and add-ons to 
the observatory instrumentation are described, tests to improve the 
operation of the observatories are reported. 'mprove tne 

Also discussed in this report is the progress of special investi- 

ot^vafoHr' ^ "^ ^ imP— the^etection'c^acltTof [he 

LEICHLITER   B. B., Operation of Two Observatories. Quarterly Reut 

33^6 7) IÄJT?? 
UCt0ber 1965' Contract VT/5054, A?' 33(657)-14648, Geotech. Corp., Garland, Texas, 1967. 

A^S6I?5C4166l'666 ^ , This
1
r

/!P
0rt describes ^e operation of the Blue Mountains Seis 

AD        461 mological Observatory and Uinta Basin Seismologicafobservatorv 
JÄi« "^u* \ AuBUSt through 31 October 1965.  SlcaJfons 
testen' 10nS t0 ^ 0bservat0ry instrumentation are descrTbed 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'orieT 

LEICHLITER, B. B., Operation of Two Observatories. Quarterly Reoort 
Sm  !,e<;h"lcal

T
R^ort No. 6TM8, Contract VT/5054, AF 33(657) 

12373, Teledyne Indus., Geotech. Div., Garland, Texas, 1966. 

ADS4I80C3144 067 VU ^     Tt.liS, fT* describey the operation of BMSO from 1 November 
AD 480 344 thro^h 31 December 1965 and the Uinta Basin Seismological Sserva- 

^ry during the period of 1 November 1965 through 31 January 1966 
Modifications and additions to the observatory instrumentation are 
rennSn   T,     H ' t0 'T™^ the üPeration of the observatories are 
reported    Also discussed is the progress of special investigations 

tories eVa and impr0Ve the deteCtion caPacity of ^e observa- 

LEI»o5hB3o sss^^^i5?äsr viMay 

aS^Ä"12373' Teledy"e ^—' Oeotec^DiSliZ- 
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VESIAC 14,624 VU The operation of the Blue Mts. Seis. Cbserv. between May 1, 1965 
AD 485 507 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. 

VESIAC 15,159 VU This report describes the operation of the Uinta Basin Seismo- 
AD 803 341 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. 

VESIAC 15,164 VU This report describes the operation of the Uinta Basin Seismo- 
AD 803 871 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 '« 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. 

VESIAC 15,738 VU This report described the operation of UBO from 1 November 
AD 809 709 1966 through 31 January 1967.   Modifications ar.d 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, 1*67, Rept. No. TR 67-31, Project VT/6705, Con- 
tract 33(657)-165: J, Teledyne Corp., Geotech. Div., Garland, Texas, 
1967. 

vüSIAC 16,369 VU This report describes the operation of UBSO.   Modifications and 
AD 815 69o' additions to the observatory instrumentation are described, and tests 

to improve the operations uf the observatory are reported.   Also 
discuss   ' is the status of special investigations designed to evaluate 
and improve the detection capability of the observatory. 

397 



WILLOW   RUN   LABORATORIES 

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. 

VESIAC 16,725 VU 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. 
67-73, Project VT/6705, Contract AF 33(657)-16563, Teledyne Indust., 
Inc., Geotech Div., Garland, Texas, 1967. 

VESIAC 17,304 VU This report describes the operation of the UBSO from 1 August 
AD 825 764 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. 

VESIAC 5567 VU 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, Texad, 1963. 

VESIAC 6290 VU 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. 1, 1 July through TO November 
1964, Tech, Rept. No. 64-130, Contract VT/4054, fif 33(6571-13562, 
The Geotechnical Corp., Garland, Tex is, 1964 

VESIAC 9301 VU This is a report of the work done on Project VT,/4054 from 1 
AD 454 558 July through 30 November 1964.   This project includes the operation, 
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VESIAC 7564 VU 

VESIAC 8966 VU 
AD 452 844 

VESIAC 11,763 VU 
AD 625 462 

ftSSft ^ »'"Piment of the Wichita Mountains Sets. Observ 
fflfSJ*?? "I thf I0rt SU1 Mi,ltary Reservation in s^uuiern 
SÄJÜDISS?

-
 
8I>eClal, 3eiamo^^ investigations ^sing 

t^-M >      ^d 0ther seismol>gical observatories.  Authority 
iated IJKM    XT/8 SfÜ"- ,n Contract AF ^ShmU. ts^jg&fisrzzr*for proj€ct VT

' 
4054 is 

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

12007, Geotechnical Corp., Garland, Texas, 1964, 

i      Si 0Per?tlon of the Wichita Mountains Seismological Cbserva 
tory between 1 July and 31 December 1963 is discussed    M^dWica- 

ancfne^d telt "T8 t0 the
f
observat^ Instrumentaticnare d^se Sed 

^ilL T! 
0f !IfW ,nstrumentation presently in progress are re- 

ported    The report also describes the status of special investiL- 

XSSÄKS.? S PreSent time' and «""-arizes pe^nent reports published during the reporting period. 

LEICHLITER, B. B   Operation of the Wichita Mountains Seismological 

eolZX:m1M AF 33,657•■120,"■ ™ SÄTÄ. 
All phases of the operation are reported.   The logging procedures 

are evaluated  the instruments and instrumentation systems'a^eevaf 
scriL    T^

00
"ri10"6 in the Standard 'nstrumentatL are de- 

scribed.   TOree studies not described in separate reports are pre- 
sented:   a quarry blast study, a comparison of triangular and iT- 
element arrays, and the earthquake detection capability of the station. 

LEICf!iS' B' Bc' 0Pera"°" °f the Wichita Mountains Seismninpin.i 
?T?/^  y' t

Semiannual Rept- No- 2' «ept- No- TR-^^TPFSCI 
Texi   196?   "^ AF 33(657)-13562. Geotechnical Corp., cVrZo, 

31 ^l?M8a 'X^ 0fth! W0,;k d0ne fr0m 1 De"mber 1964 through Jl May 1965    This project mcludes the operation, evaluation and 

s;!rovmrnGiove
t

n
he YHchita Mts-seis- °*™**y wOw A«»«, Okl^oma.   G^ven is this purpose, history, and operation of WMSO 

Under operation are discussed standard seismograph operating pro- 
cedures, outages caused by electrical storms, data channel assign- 
ments and standard operating magnifications of seismographs  com- 
ponent fa.lure reports, calibration of test equipment, shipment of data 
to seismic dah. laboratory, security Inspection' and ^vl.'on of cah 
nuh naVr0C r r'8-   Data evaluati0» ™ssage tranmlsslon, and publication of the monthly bulletin Is discussed. 

LEITTHn„5vtnd I' [J^mEKS' Wavefront Reconstruction ügtej Continuous- 
&T Arf-'wn ^^ No

T- AK WmpmW, Un.v. ot Mich.. Inst."?- 
Sci. & Tech.. Willow Run Labs., Ann Arbor, Mich., 1963. 
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VESIAC 6257 VU This paper describes the success of the Leith and L'patnieks tech- 
nique for eliminating the twin image, using a ^as 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. 

VESIAC 18,505 VU 

LENTON, R. A., Greenland Ice Cap Noise Studies - Project BLUE ICE 
Final Rept., 30 June 1966 to 31 August 1967, Rept. No. 47, Contract 
AF 49(638)-1722, Arctic Inst. of North America, Washington. D. C 
1968 

The station on the Ice Cap showed low-noise leveis 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. 

VESIAC 12,554 VU 

LETTAU, H., "On the Direct Influence of Atmospheric Forces on the 
Earth's Crust," Meteorologische Zeitschrift, pp. »53-57   1937   (Trans- 
lated from Russian), Contract SD-78. 

A consideration of the direct influence of atmospheric pressure 
on the earth'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. 

VESIAC 12,844 VU 

I mTAU, H., "Plumb Line Variations under the Influence of Tidal Forces 
and Atmospheric Forces," Gerland's Beitrage fur Geophysik Vol 51 
pp. 250-269, 1907, (TranslafiJfrom German), ColTikTSD-^S. 

A horizontal double pendulum, the principle of which is explained, 
recorded plumb line variations over a 2-tiiontli interval at the Geo- 
physical Observatory of the University of Leipzig with a sensitivity 
of 0.0009 arc seconds per mm.   The mean solir and lunar daily varia- 
tions were analyzed by means of the harmonic analysis.   The amplitudp 
of the variations observed is considered to be a complex expression, 
which 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 calculation 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. 

VESIAC 8953 VU 

LEVIN, M. J., Bounds on the Inverse of a Positive Definite Symmetric 
Matrix, ESD-TDR 64-579, Contract AF ld(628)-50Ö, Mass. Inst. ol 
Tech., Cambridge, Mass., 1964. 

Bounds are established for the elements of the inverse of a posi- 
tive definite symmetric matrix in '.jrms 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. 1965-8, Contract AF 19(628)-500, Mass. Inst. of Tech., 
Cambridge, Mass., 1965. 

VESIAC 10,023 VU An asymptotic analysis is carried out for an approximate method 
(.if estimating the parameters of the power spectrum of a zero-mean 
fiUtionary Gaussian random process from an observed realization of 
limited duration.   Maximum likelihood estimates are obtained with 
the approximation that the coefficients of the Fourier series expan- 
sion m the realization are uncc   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 *s 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 73a I E VU O 
AD 666 169 

LEWIS, B, R. T., On the Comparison of Theoretical and Observed Trun- 
cated Ratio Spectra, Tecli. Note, Annual Rept. No. 2. Contract F44620- 
68C-0087, Univ. of Wise, Madison, Wise, 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 axi 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 independe.il of the source function if this function is of rela- 
tively small lime duration (see Lablance, 1967) and depends only on 
the model if the assumptions in the theoretical case are adequate. 
Altempls to determine crusfril 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 P 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, D. T. R.. and L. M. DORMAN, Experimental laostasy, Part 11: 
An I^ostatic Model for the U. SL A■ derived from Gravity and Topo- 
graphy Data. Sri. Rept. Contribution No. 233, Contract:   F44620- 
68C-0087, Univ. of Wisconsin, Madison, Wise, 1969 

VESIAC 19,409 VU Using a fast Xourier transform algorithm the two dimensional 
transform of the Boyguer anomaly (with terrain correction) DA (k ,k ,), 

Frt I Air anomaly, FA (k   k  ) and topography H (k ,k  ) on a 32 km x   y x   y 
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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4    *M>Mln'»SMa1     ftnniDA**       Mil 

constant, real function R(k) = (REAL I  „»    1*1 I \ 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 change 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 i-ie 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 alfio been used to obtain the gravity 
field from the compensaHdn and hence to construct an isostatic anom- 
aly map whichis-ifiaependent of an assumed isostatic mechanism by 
multlplylpg'tffc ,k ) by R(k), subtracting this from BA(kv,kvr) and taking x   y 

the inverse transform.  Another function ^-^[^p 
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 

VESIAC 9452 VU Certain fundamental geometric properties of hyperbolas and 
AD 605 816 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 spherical 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 ellipses 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 us a special case. 
Using the general form, the most probable mean, root mean square, 
and median radial errors are obtained.   The results are adaptaole 
to include errors in ordinary direction finders as well 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. Rept. No. 17 Contract 
VT/0701, F33657-70C-0100, Texas Inst., Inc., Dallas, Texas, 1970. 

VESIAC 20,089 VU Two methods for the removal in real time of stable spectral lines 
AD 865 533 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 

£1^1 r"^ ! Widr0W adaptiVe Prediction niter is used o 
miTh^f       determ!,ustlc component.  A simulation of this prediction 
method *as carried out using one seismic data channel from a short- 

Se of« ay-  "T,",5 Sh0W that ^ method «ign^eantly aTtenuated 
fZlih.i    H^ 

ral j.^8-  H0WeVer' if a a«1** were P^wnt, some amplitude and phase distortion would be caused in the signal    In 
addition, this system would be cumbersome to implement. 

VESIAC 19,755 VU 
AD 855 343 

LICHTENSTEIN, M. G., A. H. BOOKER and J. P. BURG, Problems in 
Automating Multichannel Adaptive Proces3ing, Ad^cS Arm Re 

lexas inst.. Inc., Dallas, Texas, 1969 

nmuSSIf1? 0f COping With l>roblems anticipated in on-line adaptive 
S id^  HP,;0HeSSingKare investi^ed.  Effect, on filter response 
of adding or deleting a channel and methods of redistributing fiUer 
coeffMuents so as to maintain filter constraints are considered 
Attenuation of smal! signals not exactly corresponding to the sinnal 
model and the effects of such signals on the fm« responses Te 

no!srra^oUs!,nB 8yntheliC SignalS 0f VariOUS velocitie^d si^al-to- 

VESIAC 8721 I VU 

Lmi^K,^;..G''BaSement ^ Distribution in Nebraska. VESIAC Rent 
™41

A
0
'
75

:
X

H C0"1/' No7SD^;8. Umv. of Michigan   Inst  of Sei  & 
Tech., Ann Arbor, Mich., 1964. 

This paper presents preliminary information on basement 

mhS   fTK-'"^10'!^ RraVity t0 Beoloey> ^otropic age, and hthoiogy of this buried crust in Nebraska. 

VESIAC 15,028 VU 
AD 640 842 

VESIAC 17,627 VU 
AD 823 042 

', L   '.^ü j!ChniCal Rep0rt 0" an Valuation of a MpfhnH for Focal-Depth Deiermination of Seismic DisturhanrP« fr^ [Hir 
ground Nuclear Explosions - T>rh   intPrim qopt     ^FrnL M rr.» 
Contract AF 19(62ö)-ZMrPenn. State Univ., Univ. Park   Pa    igee' 

wa« Jlei^SO
f

n'Mfrdler meth0d for deter'nination of focal depths 
was applied to fourteen seismograms from underground nuclear ex- 
UmP fn8;^?8'; the_dePths for blast« 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 
r^SÄ TU6 d°ublet-funCti0n hypothesif for a seismogram 
us too simple and is therefore unrealistic.   The simplicity criterion 

r/m   eÜy
W

rnfny P™Se!1
in additi0n t0 the PP Pulse 0" the «eismo- 

K'JS Yat
f
SOn'Merdler metl,od does not shw Promise to dis- tinguish blasts from earthquakes. 

LINCOLN LABS   MIT (STAFF), Large Aperture Seismic Arr.v (LASA) - 

AF 19(628)-5167, Lincoln Labs., MIT, Lexington, Msss., 196«. 

This manual   s written for the use of technically trained Derso-nel 
to maintain the ^.-Channel Digital-to-Analog Converter S o'f  he 
Large Aperture Seismic Array (LASA). 
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VKSIAC 17,632 VU 
AU823 041 

LINCOLN LADS., MIT (STAFF). Large Anerturc SctHmtc Array (LASA) - 
Malnlenance Display Conaole - Vol. 4, Lincoln Manu«! M. Contract 
AF 19(628)-5167. Lincoln Lahn., MIT, Uxlnitton. MUHK.. 1966. 

This manual IN wrlllcn for the UHO of (cchnlrally '.ialn<<d pWMHMl 
to maintain the Maintenance Dlxplay Connole of the Lartfe A|M>rlurr 
Sclnmlc Array H \s.\< 

VKSIAC 17,633 VU 
AD 823 040 

LINCOL.   LADS.. MIT (STAFF'. Ur^ AiM-rlur.- Seismic- Arr;.y (IJiSA) - 
Itionellnelnriul System (TLINS) " Vol. 3, Lincoln M.muul 64. roniraci 
AF W62H).5l67. Uncoln Lab«., MIT. Uxlnnton. Mass., 1966. 

Thl» manual Is wriilen for the technically trained personnel wirf' 
maintain the Phone-Line Input System (PLINS) of the Large Aperture 
Seismic Array (LASA). 

VKSIAC 17.623 W 
AD 823 038 

LINCOLN LADS.. MIT (STAFF). Urge Aperture Seismic Array (LASA) - 
Mwrray Klerln.nlc Mcnlule (SEW) .^cl.Heport. line. In Manual 04, 
fonlrarl AF  I5(B2fl'   MCT. 1.,.. .In Ubs.. MIT, l^in,;!, ... M.,ss..  I'M.«,. 

This manual Is written lor the use of technically tral.t«! personnel 
to maintain Aibarr^y KlH-in.nlc Modules (SKMS) of the Urue Aperture 
Seismic Array (LASA.. 

VKSIAC 17,622 VU 
AD 823 039 

LINCOLN LAUS . MIT (STAFFl. l-ir,;. Aperture S.-ismic Array (I^SA) 
Timm: .Svslem. Vol. 2. I ,.„ . h. M.-nul M. r..ntrart AF lOfMHl Mf T. 
Lincoln Lai>;... MIT. Lnrington. Mass., 1966. 

This manual Is written for the use of tK-hntrally trained permmnel 
to maintain Ihe Timing System of the Lame Aperture Seismic Arrav 
(1.A8A). 

VKSIAC 5')78 VI' 

iiM.IIAN. !>.. Fvaluiiio. of Seismic Instruments and lUstr He search on 
Mamie Wave Proiutu  on  Quarterh Re|H.. Tontract No. AF l*f/.Jft'. 
312. RoalM Coiteiii». Clwalnut Mill. Mass.. I ndated. 

nil« report points out that a proper shelter lor Ihe instrun ents 
has been erected, but thjt the msTumcnts to he tested have not yet 
lieen delivered.   The f-port define* :;    problem to be .«Ilac hM as vineo- 
elatdic wave propagation from a |<       -«>urce in a plate.   Thus far. 
theoretical work has been focuseo   •< (, H|iersive P wave pnipagation in 
4 lur .md on internal friction in s t.uf.  & lection of a laboratory 
approach has been mide      repetitively siriki^; Ihe model material 
while svnchion mslv flashing a strotstncopic. |»)arl/ed light mmrce 
thnni|;h Ihe model.   Plans include ihe design and construction of an 
impacter unit and the purchase of a large field, high quality, pholn- 
elaalic polarincope. 

VKSMC 7131 VC 

I INF PAN, D., Evaluaiion of fclamlc iMtmwwf and B—tc Rttarch on 
Seisnilc WaveTropagalion. qu.irtii h Ri|ii. N... fl. (-onlracl No! 
l9(626)-2l2  WesUinClTiierv.. W-Mon. Mass.. 1964. 

During this re|»irt perio.1. the KVI00 Vertical Seismomeiev CCMI- 
li-iued to n|ierate satisfaclorilv.   The procedure n( remote recording 
proved useful on occasions of leieselsnilc evenly as it provided a 
visual recording of long period .icitivily from inslrumenls of another 
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program.   Some dili'culties were noted with time marking of records, 
but this does not relate to the instrument.   Linearity comparison 
studies continued as seismic event occurred.   There were no major 
accomplishments.   As for future plans, the Fourier Analysis with an 
IHM program is still contemplated when sufficient data has been 
gathered. 

VKSIAC 7132 VII 

l.INKHAN. D., Evaluation of Seismic Instruments and Basic Research on 
SnBwrJSS P1,0»"^110"- Quarterly Rept. No. 9. ContracI No. AF 
1!»(628)-212, Weslon Observ., Wcston, Mass., 1964. 

During this report period, the KV100 Vertical Selsmi meter was 
loaned on two occasions for field exporlmenls.   Toward« the end of 
the period, trouble developed In the recordinu svslem.   This wao evi- 
dent by the poor wave form produced.   The instrument was sent to 
Ihe manufacturer for repairs in the power supply.   Seismic event« 
from 'A.i..n record« used in the linearity comparison «ludv were en- 
larged by panlciKraph for comparimm of .implllude«, phase and period 
with EV100 records.   The use of Ihe panlonraph for thl« purpose pnived 
unsallitfactory; It was decided li> use an auloplolter instead.   There 
were no major accomplishments. 

VIC8IAC 10,645 Vt- 
AD 441 289 

I INI MAN. I).. Evaluation of Seismic Instruments and Basic Hesearch on 
Seismic W.ivi- |»r..p.„:aii..n. Qu.trt.rlv l»e|X. N». ||. AE I9ffi2«l-?I2 
Wi ••inn cHiserv.. WcrtönTN. J.. 1964. 

Thf EVI00 vertical MiMn<.,rjpli has been operated cm liallerv 
power while Its power suppl> was at the manufacturer for repairs 
Results of ronllnuous operation on this type of power source seems 
to indicate a crillral voltaee lor optimum operation.   This critical 
vollaite prc4ilem. and arcompanvlni; problems, «re discussed.   Also 
discussed are noise tests performed on Ihe Instrument and an en- 
Ion ed shutdown of ihe temperature conlrollinn system of the vault 
housing Ihe EVI00. which presented an opportunity to observe lem- 
lieralure efferls on Ihe operation o| the Instn- nent    I inrarltv tests 
l«erl"rmed on the KVI00 system are discussed, as well as Ihe 
Spremmelher Autororder and the Bav Slate Statistical Analyzer. 

VESIAC 94.13 VI 

IINEHAN. I) . Evaluation «if Seismic Instruments and Basic Hi search cm 
Seismic Wave I'rojiaciticm. Qiarterlv Rept   S<>   13. Se|i«emtier I. 
I9<54 - S'ovemlier r.ft. |<W;4. t ..niract AE 11(^28. 212. Westcm «wer 
Weslon. N .1 . 1964. 

This Is Ihe 13th quarterly report of the Westcm Ohsenatory. 
Approtlmately 500 analyses of "m-llne" seismic arii%ii\ »err made 
»n the Bay Slate 601 Statistical Analy/.er and permanent records 
made cm Ihe EAI 1110 VarlpMler. 

t>her entries include    (\< ..|ter..ticm «« Sftrengnelher Aulnreror- 
der: (2) completed evaluation of the Aerosmith Tiltmeter. (31 arrival 
for evaluation of the EV300, a three component seismometer: <4l re- 
ceipt of Oean Bottom seismometers: and 151 receipt of equipment 
necessary for photoelastlc stress analyses of hrtllle fracture. 
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VKSIAC 8260 VU 

UNfcHAN, D., Evaluation of Setsniic Instrumentw andBasic Research on 
SoKsmic Wave Propagation. Semiannual Rent..   Contr. No. AP ISfGIR)- 
212, Weston Observatory, Weslon, N. .1., I9fi4. 

This re|X)rt offers a general evaluation of the KV100 Vertical 
Seistnoj-raph.   Although the instrument produces a highly readable 
paper record, one drawback in its use as a general purpose seis- 
mograph is that in 24 hours it will produce ,i record 21.6 meters 
Ion«.   Test results indicate that system interference will affect the 
magnitude and waveform if a study Is to IK- made of the properties 
of the seismic background noise.   Also, al higher magnifications 
there Is considerable distortion of a low-amplitude signal.   Apparently 
a critical range of voltage exists for optimum battery operation; 
outside this range, system noise rapidly Increases and inundates 
any seismic signal.   A detailed analysis of the KV100 signal will In« 
made s<«in. 

VKSIAC 5579 VU 

UNMIAN. f).. Evaluallon of Seismic Instruments and ItaHir Research on 
^j|?ryinWaue >'roglyttton- flewlannual IWh. lUpi    /'«m—..« M»   ^F ,9 
(6281-212. lloslon College. Chestnut Hill. Mass.. Indated. 

This semiannual technical report lieglns by noting that the instru- 
ments lo lie evaluated have not yet been lelivered.   It goes on to de- 
clare that the particular theoretical problem to be approached Is vlsco- 
elastic wave propagation from a point «,Urce in a plate.   To complement 
this effort, a model study In visro-elasllclly is being undertaken. 

Respecting theoretical work complelid. a solution was obtained u, 
the pnrt.|em .if pi.me P wave pn.p4g.ui0n   n ., pUte of Voi,-. M,|id thick 
enough to show geometric dispersion,   theoretical work continues 
while laboratory equipment is being assembled. 

VFSIAC 7569 VII 
AH 402 179 

IINMIAN. D,. Evaluation of Seismic Inslrumenls and llasic Research on 
Selstnlr Wave Pnipagalfon. Semiannual Tech. Repl. fin. 4  Conlr 
No. AF I9(Ä2A%2I2. Weston a.serv.. Weslon. N. V.. Ifl64. 

This report evaluates the |)er(ormance of an Electro-Terh EV100 
Vertical Siism »meter which was put In use under this contract.   The 
• nsiniment proved va^able over an extended period o» continuous 
operation, showing good senstlivilv. amplification, recording of wave 
fomialion. remote recording capabilities, and stabilitv under varvln,- 
temjieratures.  INfflrultles arose in I lie recording section but were 
easily resolved,  «nod results were obtained from a I. .eantv com- 
partson study between EV100 rerords and Weston Observatory re- 
cords.  Some difficulties were encountered in Identifying corresponding 
phases on the two sets of records.   Disrussed is a method (or get'ing 
more details .if propagating waves with a shorter exposure. 

VESIAC 9432 VII 

I.1NEIIAN. I) . Evaluation of Seismic lnstrumo«ts and llasn  Research .MI 
.^ismlc Wave Pr"|«CTllon. S.miannual Tech. Rn,t   N... .'. M.,r( ,, |. 
1964 - August 31. 1984. ( ontracl AF 19(6281-212. Weston Ol.ser 
Weslon. N. J.. 1964. 

This report deals with three seismic Instruments received (or 
Inspeclion and use. and gives ai. account ..( the work done under con- 
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tract on the seismiclty of Northeastern United Slates and Kastern 
Canada, 

The three instruments described are the Hay State 601 Statistical 

Se!err,.the EV,00 Vert'Cal SciSm0Kra',h' ^ lhp Weal-Lrolmi.h 

Results of the rcRlonal seismiclty study show that earthquakes 
should h-   me more intense as lime proceeds. 

1.1N KM AN  D    Radiation Patterns yd Bttrface Waves Generated from 

49-083  OeA-TnrrrSn-^nr, Univ. of Mich.. Insl. of Sei. & Tech 
Ann Arbor. Mich.. 1967. ' 

VKSIAC 15.915-0 VU A descrl,rtion of P and S waves from explosions and earthquakes 

VeLKily studies were conducted for six explosions in the New Knelaml 
area.   II was found thai amplitudes of P groups of explosions are 
arner than | Kroups for earthquakes in the same distance ran«-- the 

frequency range of P phases is lower for blasts than for earthquakes 
some blast« exhibit well-formed surface waves: and the complexity of 
the P group seems to be a function of blast location. 

1.INKIIAN I), and I). M. CLARK*:. New Kngland Seismic Network Semt- 
annual Tech. Kept. No. 3. ContfäFTWT^rTgfBTHT-lRB Wilton a>- 
servatory. Weston. Mass.. 1963. 

VKSIAC 6801 VU Instrumentation and data interpretation problems encountered 
•n the course of research are discussed.   The report als«, describes 
a new electronics ^ckage for data transmission and outlines a help- 
ful filtering technique.   Techniques for automated data processing are 
presented as  a iwrtial answer io data access problems.   S'me inter- 
esting seismic events are discussed individually, including a curious 
T phase and the detection of a "false 8". 

I.INKIIAN. D. and f). M. CLARKK. Nj^Kngland Seismic Network, guarlerlv 

fit ^J' CTrMt ^   AF ,$?e^^r'8. ^Hbrn^^alorv. Westo-. 

VKSIAC 5547 VU During the previous three quarters of the contract   the first two 
••elsmlc mibslalions were completed near Caribou. Milo   and Mile 
Wm,   A receiving Mallon at Weston Observatory was prepared .ind 
data pnH-essing A.IS begun.   In the fourth quarter, two new sites were 
chosen, near He.lln. New Hampshire, and Machi.is. Maine, completing 
the  our -„bslallon sues planned.   Kquipment was obtained for the sub- 
stations, the llerlln station began recording seismic events and back- 
ground noise.   All preparations for the completion of the Machi.s ,„. 
«tallallon In belter weather have been made.   Programs for digital 
analysis of the seismic records are to be developed, and there "are 
P ans for computations of crustal velocities, interface locations   ind 
phase anomalies. 
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VESIAC 8837 VU 

LINtJHAN, D. and I). M. CLAUD, New England Seismic Network 
Quarterly Rept., Contr. No. AF 19(62fl)-35fl. Weston Observ"' 
N. ■!., 1964. '' 

Eleventh 
Weston, 

The New England Seismic Network continues to operate with four 
Iransn-ltinn substations.   Seismic data are beinK recorded on mag- 
netic tape u -H sixteen millimeter film.   Studies of maLmitude are 
proRressin« with .he IBM 1620 proRrammin,; of magnitude deter- 
minations.   Detonation tlaM for »»xplosions have been acquired for 
several siU-s throuKhout the New »V.^iand area, thereby making 
accurate velocity determination ^ssible.   A study of the lar.'e Ix.ve 
and It.yleiKh phases of blasts occurring within 100 km of tlu Maine 
delect On sites has been made.   BeinK evaluated are the data from 
three lodal earthquakes which occurred in October 1964 

VESIAC 7991 Vi' 
AD 44 I 462 

1'INF?™'V "' Z?t M- CLARK' N£^'"glül«l Seismic Network, Semi- 
annual Tech. Rept. No. 4. ConTFTTfoT ATTWMfil-m.fi, West, n Ob- 
servatory, Weston. N. .1.. 1964. wesion m, 

rn^SSi il? ,he 0»M,ra,,<,n,< of »• New England Seismic Net- 
work   which has been operalinp on a continuous basis durin« this 

ITS P0!■1,^0f
c.AU,(US, ,963 ,n ^"«ary 1964.   The areas covered 

are described    Earthquakes, teleseisms. quarry blasts, underwater 

HKüÄ art'fi.l■ii,l n,,,so havr ,M'en s,ud,«,•s,ud^ •" -""•• location .md data analysis, by hand computation and the IHM computer 
program, have been made.   Substation mstrumenlal.on and open. "„7 
are described.   Included is a discussion of methods used to determine 
source location for local seismic events.   Als-, included is ads 
cussion of founer series analysis of various local disturbances 

VESIAC 8989 VT 

LINEMAN. D . and D  M. CLARKE. New England SetBmlc Network 
Semiannual Tech, Re|)l. No, 5. Contract APTUTBWiT^: WFtUm 
Oljserv.   Weston. N. .1. 1965. 

The New England Seismic Net operated on a continuous basis 
durm« the report IHTHK! and continues to repn-duce seismic rn.rtio,, 
fron, Herlin. New Hampshire; Mil,,, Maine; Caribou. Maine; and 
Ma-hla», Maine    IxK-al earthqcikes. teleseisms. quarry blasts   and 
underwater explosions have iK-en studied.   All four substations oper- 
ated continuously durln« the f, months with no electronic failures 
Each seismometer together with its data transmission system has 
been adjusted to provide eq..-,| response to weicht life    Calibration 
procedures ..re described.   A description of events recorded is in- 
cluded.   Pie report include« a summary of blast studies recorded 
across the nelwork. 

VESIAC 10.377 VI' 

UNEHAN   D . and T. Tl-RCOTTE. New England Seismic Network. Semi- 
annual Tech, Rept. No. 4. MptmSTmi. LWraet Af IMMMM 
Weston Observ.. Weston. N. .1.. 1965. 

The first section presents a |eneral summary of the status of 
the research program as of February 15. 1965.   Subsequent sections 
"f the report are u-chnlcal summaries of spo-ific phases of the pro"- 
gram.   Included are:   (a) Comparison of Local Earthquake and Mlast 
R'-cordlnBs  - (Included here are sections on Deteclability   Phase 
Idem,f,cat ion. LOMI Eart'.quiikes); and (b) Evaluation of Wesion 
Telemeter System. 
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VESIAC 10,282 VU 

LINEMAN, D., and T. TUKCOTTE, New England Seismic Network   Semi- 
annual Ted . Rapt. No. 6, Contract AF lÖ(628)-358, WiHöiTöbMrv 
Weston. N. ,1., 1965. 

The first section is a KL'neral summary of the status of the re- 
search as of February 15, 1965.   Subsequent sections of the report 
are technical 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 Hlast Record- 
ings; (b) Detectability; (c) Phase Identification; (d) Local Earthquakes- 
and (e) Evaluation of Weston Telemeter System. 

VESIAC 13,051 VU 

LIN KOV, b. M.,    The Use of Magnetron Transducers in Seismic Receivers 
and Tiltmeters," Uchenya Zapiski IGU, Vol. .124. pp. 147-15-4   1964 
(Translated from Russian), Conlrad SD-78. 

In recent years some modifications of magnetron converters of 
mechanical oscillations into electrical ones have been developed at 
the Depl. of Physics of the Earth's Crust at  Leningrad Stale University 
Investigations of magnetron transducers showed the advisability of 
using them as converting elements in seismic receivers and tiltmeters 
In this article, the author first examines the principal characteristics 
of magnetrons.   This is necessary for understanding the working prin- 
ciple of magnetron transducers.   Second, the author reproduces and 
describes diagrams of magnetron transducers. 

VESIAC 6479 VU 
AD 419 179 

LINSTROM. L. R.. Analysis of a Multtsensor SeiBinic Array Technique 
Final Rept.. Contract No, AF 19(628)138». Melpar. Inct.TäTTSThimh 
Va., 1963. 

A study of the application of digital multibeam steering (|)1MI Si 
to the outputs of seismometer arrays Is described.   Several other 
processinc, techniques were inv sligaled with varying degrees of 
success.   II is concluded 'he D.MUS offers a r. lalively inexpensive 
method for determmmi' die a' IIVPI direction of seismic energy, but 
that It is not a go-id method 'or ol, .lining seismograms for visual 
.malysis with currently available seismometer arrays. 

VESIAC 18.524 VU 
AD 834 725 

LINTZ, P. R.. AnAnalysis of a Technique for the Generation of High Itew 
'"'I'1" Wavenumbera>eclra. Sri. Went.. HeoL No. TJMTÜmlnSrWT- 

«702, F33657-68C-094Tv Teledvne Indust.. Inc., Alexandria. Va.. 196H 

In this report, we discuss a method of obtaining a high-resolut ion 
wavenumber spectrum of time series data obt.rned from a seismic 
... ray.   We derive the theoretical high-resolution wavenumber spec- 
trum of 1K)||I a single plane-wave event and an event made up of the 
sum of two plane waves of difl. rent amplitudes.   We then process the 
two theoretical events and analyze the results.   The plane waves for 
both events are simulated by impulses, with time delays between 
sensors chosen to simulate 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, Sei. 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, Sei. 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- 
dimenslonal 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-Extract ion Filters 
Using Local Signal and Noise, Array Research Special Rept. No. 20, 
Contract:   VT/4053, AF 33(657)-12747, Texas Instr., Inc., Dallas, 
Texas   1967. 

VESIAC 16,059 VU This report discusses the use of -nultichannel filters designed 
from local signal and local noise in order to overcome the problem 
of gain inequali/.ation.   Included in this »tudy is an analysis of the 
filtered outputs of several teleseisms and quarry blasts in order to 
dettimine whether the signal rejection noted in a previously developed 
filter was -.uc to gain inequalities.   Also included is an investigation 
of the um. of various array geometries in the design of multichannel 
filters. 

LINTZ, P. R., D. W. McCOWAN, llig.i-Resolution Frt<iu.rcy-Wavenumber 
Spectra, Sei. Rept. No. 206, Contract VT/6702, F3365?-6?C-l3l3, 
Teledyne. Inc., Alexandria, Va., 1968. 

VESIAC 17.991 VU In this report the method of high-resolut ion spectral analysis has 
AD 827 959 been applied to oie- and two-dimensional wavenumbcr spectra.   In this 

melh ,d a pr^dUtion 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 Iheoreiical description of the method, 
its procedures, and its relation to ordinary wavenumber spectra '.s 
given. 

LINVILLE A. F., Matched Filtering Studies, Special Rept. No. 4. Statistical 
piBcrimination, Contract VT (T75?. F33657"-TÖC-^311. Texas Inst., Inc., 
Dallas, T€>x:is, 1970 
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VESIAC 20,462 VU Two types of matched filters are investigated.   Master-event 
matched filtering is applied to a group of 12 events occuring in the 
same source region 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 chirp 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 surface wave excita- 
tion. 

LINVILLE, A. F., Results of Literature Search Comparing the Seismic 
Effects of Chemical and Nuclea'- Explosions, Special Rapt. No. 2, 
Contract VT/U7U2, F336r)7-70C-0311, Texas Inst., Inc., Dallas, Texas, 
1970 

VESIAC 20,458 VU The purpose of this literature survey was to compare seismic 
characteristics of underground chemical and nuclear explosions as 
observed at teleseismic distances.   No significant quantitative data 
to effect a comparison was found in the literature, primarily because 
most underground chemical explosions have been small (compared 
to nuclear explosions) and are not well recorded at teleseismic dis- 
tances. 

LINVILLE, A. F., T. W. HARLEY, R. I). BAUER, ano J. G. MCDERMOTT, 
et al.. Preliminary Analysis Report, Aleutian Islands Experiment, 
Ocean-Bottom Seismographic Experiments, Contract VT 7704. F33657- 
C7C-1341, Texas Inst., Inc., Dallas, Texas, 1968 

VESIAC 18,515 VU A preliminary model of the crustal structure across the Aleutian 
AD 672 284 Ridgt in the vicinity of Amchitka is presented.   Data from two inline- 

reversed refraction profiles utilizing shot and Ocean-Bottom Seismo- 
graph arrays along a northeast-southwest line through Amchitka were 
used to determine the structure.  The analysis was limited to first- 
arrival data, most of which was Moho-refracted; however, some 
upper-crust refractors were identified immediately beneath Amchitka. 

LINVILLE. A. F., R. F. HOWARD, G. D. MCNEELV, and T. W. HARLEY, 
Signal and Noise Analysis Report, Aleutian Islands Experinienl. Quean- 
Bottom Seismographic Experiments. Special Rept., Contrail VT^Tfrl. 
rl3657-67C-1341, Texas Inst.. Inc., Dallas, Texas. 1968 

ULSIAC 19,326 VU Aleutian Islands signal and noise data were analyzed to determine 
AD 859 704 the teleseismic recording capability of the Ocean-Bottom Seismograph 

(OBS).   From this analysis it was concluded that both noise and signal 
levels vary with OBS location, and the lowest noise sites arc 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 seismographs ran perceive higher-frequency 
events uo to a full magnitude better than they can perceive 1-Hz events 
(Important in detecting explosive events at teleseismic distances). 
OBS perceptibility is quite variable al 1 Hz because of ihe variabililv 
of signal level with location and noise level with location and time. 

411 



WILLOW   RUN   LABORATORIES 

It appears that events of magmtude 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. 

L0N<?' L;J-' Transmission and Attenuation of the Primary Seismic Wave 
A = 100 to bUUjtm, (Thesis), Contract AF 49(638)-^OSroF^iTStitF1 

Univ., Corvallis, Oregon, 1968. 

VESIAC 17,430 VU The first arrivals from the GNOME and SHOAL nuclear explosions 
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 
Repor  Co?irTH-g 1 July labS to 31 December 1965. Contraondhr- 
4714(00), Bolt. Beranek, & Newman, Inc., Cambridge, Mass.. 1966. 

VESIAC 14,062 VU This report reviews progress toward the development of a tele- 
seismic method of detecting underground nuclear explosions    This 
progress is shown as (1) the development of decision procedures 
which make possible the classification of unknown events based on 
measures describing a number of known events of two classes, and 
aj the development of a number of measures potentiallv useful for 

the detection and classification of teleseismic signals. ' 

MAC/K; a:'JiEr±rr&S£lS!£ t0 Mu'"Ple Arrivals at LASA. Contract 
AI'-AFüSR-414-67, Southern Methodist Univ., Dallas, Texas, 1968. 

VESIAC 17,427 VU This report shows that amplitude distributions, expressed as a 
function of frequency, are highly repealable for a given source 
location.   A mechanism is introduced which appears to explain all 
the amolitude variations both within a particular subarrav and between 
subarrays. 

MACK   H., Studies in a Deep Hole with a Controlled Wave Seismograph 
™ 04-ff8. Contract VT 1139. AF^fcOOMima. Geolech. Corp    -' 
Garland, Texas, 1964. ' 

VESIAC 10.774 VU The possibility of a frequency-dependent coupling, in the range 
8.5-20 cps. between a deep-hole casing and the surrounding medium 
was studied experimentally.   The source used was a Continental Oil 
Company "VIBROSEIS" vibrator and the receiver was a Geotechnical 
Corporation deep-hole seismometer which is used in the VELA- 
I'NIFORM Deep-Hole Program.   Smooth amplitude variation with 
depth and constant pulse width indicate that the coupling does not 
vary and that all of the measured attenuation can he explained by 
normal propagation phenomena.   On this assumption, a value for 1 Q 
of 20 ■  10-3 (a derived over 1852 m (6077 ft) of fairlv uniform sandv 
shales. 

412 



WILLOW   RUN   LABORATORIES 

MAC KENZIE, G. S., Stationary and Non-stationary Ground Movements at 
Frequencies from 1 to 200 Millicycles per Second (TI.JSSIS), Contract 
AF 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. I., "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 -3137. 

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 Ultrasonic Inter- 
ferometry Technique tor Studying Elastic Properties of Rocks, Contract 
Ar 49(638)-1355, Lamont Geological Observ., Columbia Univ., Palisades, 
Now 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   GRIGNETT1. and P. R. MILES, An Application of 
Statistical Classification Procedures to Teleseismic Event Classifica- 
tion. Final Report, 1 January 1965 to 30 April 1906, Contract NOnr 
4714(00), Dolt. Beranek & Newman, Inc., Cambridge, Mass., 1966. 

VESIAC 14,963 VU Two statistical classification procedures are applied to the prob- 
lem of classifying teleseismic events.   The first is the well known 
maximum likelihood procedure that lias often been used in pattern 
recognition problems.   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 eacli of these two procedures is promising tor the teleseis- 
mic classification problem.   For a particular choice of measure::, 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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VESIAC 12,188 VU 

MANSG' i 'V aod R- H- LY0N  mTA S^iannual Report No. 1, Tech. 
Summ. Rept    Report No. 1313, Contract NOnr 4714(00), Bolt, ^eranek 
& 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: 0 

(D 

(2) 

(3) 
(4) 

(5) 

(6) 

Obtain relevant data on  seismic signals from nuclear 
events; 
Select a subset of representative events to reduce the mass 
of data; 
Determine preliminary criteria for classification- 
Derive criteria from the signals recorded and develop com- 
puter techniques for evaluation of the criteria derived- 
Establish a decision procedure in which the data are c'ateno- 
nzed into relevant events; and 
Perform tests of the discrimination process using new sets 
of data to determine how well the system permits classifica- 
tion of detected events. 

VESIAC i:,303 VU 
AD 633 475 

VESIAC 19,592 VU 
AD 630 695 

MANSFIELD. R. H J. F. EVERNDEN, Long Range Seismic Data from the 
Lake_Superior Seismic Experiment, Tech. Report WW-1 Contract- 
Agency Document, AFTAC, VELA Sels. 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 
VQL    ™m      h3?6 ^P61"*01- durinR J"ly 1963 and July and October 

r ,   .n^.   ohese exP,osk)ns 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 observatories, 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 Technical Applications Center 
This report summarizes the typos of data recorded, presents typical 
measurements, and discusses some of the resulting conclusions 

MARTIN, J  J    Time and Frequency Characteristics of an Acoustic Signal 
Ref ected from a Rough Doundarv. Res. Paper, Rept. No. P243   Coiitnct 
SD-J0, Inst. for Defense Analysis, Washington, D. C, 1966 

This paper contains an analysis for determining the time of arrival 
and dopplci- frequency characteristics of a 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 

MAnJiN;„W- D" JR" Sub-T-'-ay Eg Expansion. Final Report. Rept. No. ESD- 
TR-68-26, Contract AP l6|«28).5167, Phllco- 
Moiitana, 1968 

Ford Corp., BlUlngS, 
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VESIAC 19,026 VU An expansion and reconfiguration of a Montana LASA subarray 
AD 667 517 was performed during the period d tober - December 1966.   A de- 

scription of the construction and ii stallalion 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. 

VESIAC 7374 VU A circle theorem is estabi:shed 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 oi an Elastic Spherical 
Layer and a Liquid Core ^n the Propagation of SH Waves, SDL Rept. 
No. 115, Contract 33(657)-lls447, VT/2037 (AFTAC), United Elsctro- 
Dynamks, Inc., Alexandria, Va., 1965. 

VESIAC 9608 VU 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 tlie 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)-12447, United 
ElectroDynamics, Inc., Pasadena, Calif., 1964. 

VESIAC 8347 VU 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 iuid 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. 

VESIAC 8138 VU 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 

415 



WILLOW   RUN   LABORATORIES 

boundary value problems of this type.  Gilbert gave a method for 
constructing new solut ons 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. Sei. Kept., Contract:   Agency Document 
Mass. Tnst. of Tech., Lincoln Labs., Lexington, Mass., 1965. 

AD^sV//30 VU H      
Thu*eST ^ general characteristics of the Montana LASA are AD *" 043 described In the light of its potential for seismic discrimination. 

MASS. INST. OF TECH. (STAFF), Seismic Discrimination, Semi- 
annual Tech. Sumra., ESD-TDH-e4-S9a, Contract AF"19(628)- 
500, Mass. Inst. of Tech., Lincoln Labs., Lexington, Mass 
1964, 

In^ilT VU "^ rep0rt C0Vers Lincoln Laboratory's work for Advanced Re- 
^ ,DD '4d fearrh Projects Agency on the seismic discrimination problem 

(VELA UNIFORM) 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 processing 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 continued 
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. 

^•'NST- OF TECH. (STAFF), Seismic Discrimination. Rept. No. ESD- 
TDR-65-263, Contract AF 19(6^y^W7LiH^IirLibS:  Lexington 
Mass., 1965. ' 

VESIAC 11,993 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.   Supportln« 
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 Uand 
Long Period and Standard Vela Long Period Seismograph Systems  Be.t 
Rept., Rept. No. 260, Contract VfOTÜe", FM6lVf-TÜC~(^4r'TcUTyne- ' 
Geotech., Alexandria, Va., 1970 

ADS872Cf 5fi 29' VU ■ A.naIy:Sif 0f Seisn,ic 8lgnal8 recorded ' " "0,h ,hf> siandard long U 0,1H period and the wide band long period seismograph systems 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, TFOlmd 
UBO, Sei. Rept., Rept. So. 284, Contract Vt/ÖWö, WSoST-TOC-iMMl 
Teledyne-Geotech, Alexandria, Va., 1970 

VESIAC 20,398 VU I^ng period signals recorded at the seismic arrays UBO, TFO 
AD 874 843 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 disperüion for a pure continental path and that for a pure 
oceanic path.   Analysis of tho 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 N^db reduction 
in noise 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, ContracF VT/'87Ö3   F3J55T-' 
68C-0734, Teledyne Indust., Inc., Geotech Div., Garland   Texas 
1968 

y^J^J^'031 VU A seismic investigation was performed in the Llano Uplift area 
AD 842 357 m central Texas to study the effects of the sedimentary layers on 

teleseismic P waves.   Five LRSV short-period portable systems 
were operated along a geological 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. SCHREIBER, A Variable Air Transformer for 
Impedance Matching. Contract AF 49(638)-13SS, Lamont öeol. öbserv. 
Columbia Univ., Palisades, N. Y., 1966. 

VESIAC 14,627 VU In the extremely precise ultrasonic Interferometry technique for 
measuring sound velocity, proper impedance matching is crucial to 
obtain satisfactory results.   The wide range of transducer frequen- 
cies (10 to 60 (mc/s)) for both compressional and shear vlbrational 
modes makes it necessary to match impedances over very wide 
limits.   The authors have designed a device which permits impedance 
matching over a wide range of operating conditions simply and quickly. 
It is an air transformer in which the primary and secondary arc 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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VOMC U.M1 W 

WAruMon}. r .Mia. A. r*>.» u . «.. f   An>f^wto M 

PS. TalraH*    AF IMflKWI äaTT IMRUVIIK. I^m^i 
..-..1   CWf« . .     l^mM,  - n..   .  pft.iMdM. X    V ,  li»4 

r»!!»«!«« «»» *»••« AIMIM »Mii^Mk* ■* la Iterrli IM4  «.Mi 
Mtam. bY.*i* tr«« Ik« \*tn.4* C^n|agtC«l IlM«ri ••• r«   Intlialnt ■ 
ft*M p*<*ti*tn lo clwd) lb* mu r<»*«i*nii< ili «••«arUlMl «Hh a ma,-» 
«liaraitark la^wai».     An «w !«>•*• (4 Ih» pn^rMi. ■ !•« bonlrwd 
wtcf flinrb» «•(• r*««r«f>4 «HM* • la«r-4«f tM»r««l in July IW4 
to) IWOlflMTlH» «rray* «4 h|gfi-(«l«. high   Irc^iKm >  •rianx^rai'i« 
•UMl«4 a* Ih» RMWI  IVn.n.wU     M.-l of lb* ]4« mir r<«hi* k* (or 
•birh aypnr*«i»r* «»f r «MvrmiMd ar« ini»rpr*iMl aa micro after- 
abarM IIMI arr«rr«ri l« Ih* «pltflvd Ivdaair blark     lhal I*, la 111» 
i*'!««» William »wml Mrr»'*«. aad (Mrtarn RMWI IVninmila. Srvaral 

rrmMal mir roMmrk*. InraiMl i*n»*ih lb* < -« InM IOWUIMU and 
■« IV^iniKiU. ar» dl**-«»*»««! 

VOMC It 100 Vt 
AOtflMT 

CAMY. K..Hf»«arc* mr^civd Toward lb* I M- »f l^mg and Inirrmrdtair 
IVrtod Sviamic Wa*** fcir Ibr Idmitliralian al ja-umtr *.ur. < -. I inal 
.%.    I Aä««*i iH4 lo 31 July IMI. Itrpl. M». AH IU   f« «>'   i  Con« 
irari \f lt(Ul).40a. UmoM Uaol. Obaorv.. Cohtmbia Univ.. Pali* 
aadca. N. Y . ItM 

In lb» parted covvrod by Ibla raporl. Lanmnl (^oloitiral Obnrr- 
raiory baa mad* niaiitflcanl adtranc** lo«ard« lb* ua* i>( Ion* and 
ial*rm»dtal* prrtnd wiamic «av*a for lb* id*nlifirallon of «rimnir 
(■mrvva. Oar iarr*anad andvraiaiidinc of many fnluraa of lha aalatn»- 
«ram ban ««baac*d Ha ulilily in d*l*clin|t and id*nlifyln|t amall nvlMnir 

n<r rrrrmlt malcd prlnciplaa of Klobal Ivrlonlca bav« abed 
HKM un lb* problvma uf «arid aaiamlcily   aourc* mrrhaninm« 

and lb* Inralion of «ri  nu« *v*nla. 

VRStAT »197 VI- 

MC CONNCm R. K. and G. H. MC TAGCART-COWAN. Crualal Sri 
yraclloa Preftlaa. Coolracl No. AP I9(628W222. UüIYTöI 
Ibroato, Canada. 1963. 

Thla rnmpllallon of a*lamlc rvfradlon prnfllra inrludrn. for each 
I».mi on Ihr raiih whrrr a drier ml nation wan availablr, loralinn. sum- 
mary of aelamlc reaulla, lopocraphlc and phynlographlc chararlFrldtlCN, 
a reference for the full Inlerprelatlon. and. where avatlable, informa- 
tion on Kraviiy annmallea.   Dir comblnatton of IhlckneNHen and velor- 
lllaa uaad In Steinhart'* 1961 compilation waa choacn.   PmvlHion IN 
made for up to eight dlallnct cnrntal layera at each point (excludtni! 
the water where the aolld Mirfuce lien below the «(»a level) and a veloc- 
ity for the upper mantle material (which Is aamimrd to extend In an 
infinite depth with constant velocity).  Only publlrallons which promlHod 
deep splatnlc profiles were InvestIgated. 

VMUC 17.993 VU 

MC COWAN. D. W., Dcsljoi and Kvaluatlnn nf Oiiam Multiriiannel 
FlHera, Scl. Repl.Uo. "WJ, Contract Vt '67ü2. F53S57-67c-T3l3. 
TeTedynr, Inc.. Alexandria, Va.. 1968. 

The thmry of otitlmum leaHt-.squares multichannel filters Is de- 
veloped fmm the definitions of correlation functions and power spec- 
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in.  Fewr lypt« td lh»»r oplimum proe«mwra w*ro appllad io an 
AlMiian «•rthquak» r^ordad by pal of Ih» Montana LASA and «hf 
remit* rvk^lad.   tevaral ..ihrr toptca are dlacuaaMl from a tiivorel 
leal point of viaw; thaa« lichidv vntImalkm «f power apactra) denally 
funriloiu, fr«qu«ncy-wav<fiumh«r apwlra. and certain ruhcrencr 
luncllon«-. 

VKSIAC n.M4 VU 

MC COWAN. D. W.. Dtgilal Compulrr Progiainn for (he ijeMgn and Eval- 
'■'»"" "'Muliirhannrl Filirr«. Sn. Ri.pt. No. 210. Tonlra i VT "8702. 
F. 3tJ57-ti7C-l3ls, TtteidyiM, Inc., Alexandria, Va., 1968. 

Thla report llata proftritr.« wrlte-upa for the multlchamu: filter 
pntgram aet written unrtrr the multlch.mnel filler projer* here at the 
8DL.  All of theae pr ^ram?. were verified uttlng these wrlli -up« which 
are no- na free from trror» a« poanlble. 

VEPIAC 14.981 VU 
AD 800 371 

MC COWAN, O. W., Finite Fourier TrangformTHeory and Ita Application 
io the Computation of tonvolutlona, CorreUtlona. and Spectra. 5T _ 

Rrpl. No   168. Conlracl VT7B7Ö2. AP J3(657)-lr.(ilÜ. Tel.^yn.' Indus 
Inc., Kai»h Sciences Dlv., Alexandria, Va., 1966. 

The theory oi finite Fourier transforms in (tevoloped from the 
definitions of MMU transforms and applied to the computallon of 
convolutions, correlations, and power spectra.   Detailed procedures 
for these computations are given, including listings and wrlleups of 
FORTRAN subroutines. 

VKSIAC 17.996 VU 
AD 829 164 

MC COWAN, D. W., and E. A. FL1NN, Hyperfine BeaniBtecring Usmn a 
Signal Crosscorrelatlon Technique, Set   kept. No. 213. Contract 
vt/6702, F3J657-67C-1313, TeTedyne, Inc., Alexandria, Va., 1968. 

A method Is developed to eliminate automatically the loss in sig- 
nal amplitude of LASA phased sums with travel-time anomaly correc- 
tions due to small mls-allgnm«nts in the signal arrivals.   This method 
is a hyper-flne or vernier adjustment of the trace alignments.   A math- 
ematical description of the procedure and Its errors la given.   Three 
events with different slgnal-to-nolse ratios recorded by 11 LASA sub- 
arrays were chosen as examples of the method. 

VESIAC 7840 VU 
AD 441 080 

MC COY, D. S., An Analysis of Factors Limiting Seismic Detector Sen- 
sitivity, Contr. No. AF 49(638)-1080, Radio Corp. of America, Prince- 
ton, N. J., 1964. 

To analyze factors limiting seismic detector sensitivity, RCA 
Laboratories have measured amplifier excess noise spectra and 
have made thermal calculations.   A closer study of the detoctabllity 
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 lover than that shown by another 
previously detected RA-2.   Noise amplitude distribution measurements 
show essentially Gaussian noise. 
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VESIAC 10,317 VU 

MC COY. D. 8.. An Analyiil« of Factors Limiting Seismic Detector Scn- 
■Wvlijf, bcmiannual T«ch. 8umm. No. 1, Contraci AP 4BK98)-U5fl 
RCA 1 .»Ix.r.iii.rus. Princeton, N. J., 1965. 

The first section describes an approach for delermlmn,? scnsitlv- 
Ry llmltatlunn of clusters of seismometers such as mlßhl be used in 
a large multi-element array.   Methods previously developed for 
analysis of thermal noise and the measurement of amplifier MIM 
have been Incorporated Into a computer program for determlniau 
slKnal-lo-nolse ratios of seismometer clusters as a function ,f the 
iwrameters of the system.   In the second section, an analysis of the 
use of current feedback In hltfi Impedance amplifiers to produce a 
better Impedance match with a Klven seismometer is presented    In 
section three, noise spectrum measurements of the Texas Instrument.s 
RA - 3A Parameter Amplifier are presented. 

VESIAC 7245 VU 
AO 431 028 

MC COY, D  S., An Analysis of Factor   Limitiin; Seismic Detector Sensi- 
SS?' S*™1™™** »W. »>mm. Kept. No. 4, Contract No. AF 49(638V 
1080, KCA Labs., Princeton, N.J., 1964. 

With the proposed method of measurlnK thermal noise of a seis- 
mometer of small Inertlal mass, errors *ill arise from-   1) the ina- 
bility to cancel out completely the signal irom Bround motion because 
of differences in amplitude or phase of the frequency response of the 
small seismometer and the reference seismometer.  This problem is 
more difficuii u ine overall level of microseismic noise Is high- and 
-   the Inaccuracies in subtracting out the excess noise of the amplifier 
Becau.,e 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 measuiement of amplifier noise 
characteristics. 

VESIAC 8948 VU 
AD 608 820 

VESIAC 12,623 VU 

MC COY, D. S., An Analysis of Factors Limiting Seismic ^elector Sensi- 
"Zttfr Final Kept., uontract AF 49(6aö)-1060, 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. 

MC COY, D. S., J, T. FISCHER, and H. BLATTER, An Analysis of Fac- 
tors Limiting Seismic Detector Sensitivity. Seml-Annual TicETSumm 
No. 2, (April 1, 1965 to August 1, 1965), Contract AF 49(638)-1456 
RCA Labs., Princeton, N. J., 1965. 

The first section of this report considers the use of feedback to 
improve the slgnal-to-nolse 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 coll 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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VESIAC 14,012 VU 
AD 628 933 

MC COY, D. S, J. T. FISCHER, and H. BLATTER, An Analyts of FactorH 
Umtttng SeiBmtc Detector Sensitivity, Final Report, Contract AF 49 
(*3fl)-l456, RCA Labs., Princeton, New Jersey, 1966. 

A detailed analysis Is presented to show the effect of certain de- 
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 systr-ns.  In addition, the effect of feed- 
back on the S/N of seismic detector systems is analyzed and results 
are given   The potential advantage of displacement transducers over 
velocity transducers at lower frequencies Is discussed.   The sen.'ltlvlty 
of clusters of seismometers connected to a single amplifier is sum- 
marized briefly, and noise measurements on the Texas Instruments 
RA-3 Parametric Amplifier are presented. 

VESIAC 18,064 VU 
AD 670 215 

MC DERMOTT, J. G., E. G. BEABO^i", ind R. R. GUIDROZ, Operationt; 
Report, Aleutian Islands Exr--rlments, Ope^-Bot|jm Selsmographic" 
Experiments, Special Repo.-t, Contract VT/7704, F33657-67C-1341, 
Texas Inst., Inc., Dal'? J, Texas, 1968. 

An Ocean-Bottom Seismograph Aleutian Experiment was conducted 
during the summer of 1967.  The objective of the experiment was to 
obtain data for the determination of thickness and seismic velocities 
of the crust 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, shlp- 
rlgglng, 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. 

VESIAC 14,177 VU 

MC DERMOTT, J. G., and J. C. CASTANO, Worldwide Collection and 
Interpretation of Earthquake Data, Special Report N"  3, Depth 
Phases, Contract C-1Ö4-65, Texas Instr., Inc., Dallas, Texas, 1966. 

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. 

VESIAC 10,508 VU 

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. 

This contract is a study of the errors that exist in determining 
epicenters and focal depths of seismic events and the means to eval- 
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uale .IIMI reduce Ihcm.   Programs and technlqueit will be developed 
and applied for Improvement In delermtnlnK eplcenlem, foral dep.^iN, 
maKnltudea, and annual numbers of aelsmlc evenlH.  Thl» report 
c.ivr.s Introductory material to be used In dlncuBHlonH to .>•• preHenled 
tn future reporta.   Kmphanls In this report In on Task I:   Mypocr •'•■r 
Determination.   However, aectiona on Task 11:   Maftnltude Determina- 
tion, and Tank 111:  Selsmlclty Evaluation, are Included.   Included IK a 
Hectlon on data and a section on computer programs. 

VESIAC 13,010 VU 

MC DKRMOTT, J. Ü., R. L. KISHBR, S. C. MERDLER. and R. R. 
GUIDROZ, Worldwioc Collection and Interpretation of Earthquake 
Data, Semiannual Tech. Rept. No. 2, Contract No. C-104-65, Texas 
Instr., 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 ilelcrminlng selsmlclty.  This prop-ess report s udics 
these parameters.   Task 1 - Hypocenter Determination, was empha- 
sized during the reporting period.  Work on travel-time corrections, 
crustal studies, data reduction, depth phases, selsmlclty studies, and 
the digitizing of several event recordings to determine 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 selsmlclty evaluation.   An appendix is concerned with computer 
programs. 

VESIAC 14,467 VU 

MC DERMOTT, J. C, R. L. FISHER, and P. POLLOCK, Worldwide Collec- 
tion and Interpretation of Earthquake Data, Semiannual Tech. Rept. 
No. Ill - Selsmlclty Studies Progress Report, Contract C-104-65, 
Texas Instr., Inc., Dallas, Texas, 1966. 

This work was initiated to accomplish these objectives:   (a) to 
effect improvemer>t in hypocenter determination accuracy, particu- 
larly of depth; (h) to investigate magnitude calculations and variations 
in earthquake magnitudes; (c) to evaluate worldwide seismlcity in 
1964.  Section I Is an Introduction and Summary.  Section II describes 
the data used and the status of the data receipt, datn reduction, and 
data handling.  Section III is concerned with the hypocenter determina- 
tion program and associated i fudies.  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. 

VESIAC 19 101 VU 

MC DERMOTT, J. G., B. F. MMLER, and E. G. BEABOUT, Aleutian 
Islands Experiment (1968), Ocean-Bottom Seismographic Experi- 
ments, Final Rept., Contract VT/8705, F33657-68C-0875. Texas 
Inst., Lie, 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 ci-ustal structures in the Amchitka Island vicinity.   De- 
ployment of ihree lineir arrays of Ocean-Bottom Seismographs and 
detonation of a series ui 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 analyiiis were defined for the 
wccesaful completion of the 1968 effort. 

MC DERMOTT, J. C, R. J. LABHART, and V. O. MARSHALL, Kur He 
totonda Experlrneitf, Ocean-Bottom Selsmoitraphtc Experlmentl- 

Preilmlnarjr BUU. i^roject VT/87Ö8, ConTract ^33857-070-0105, 
Texas Inst.. Inc., DalUn, Tcxa»   1967. 

auaaf JI'911 ^ An ocean-bottom selamograph field experiment was conducted in 
*" ma a96 the Kvrile Islands region between 21 October 1966 and 16 December 

1966    Preliminary data recorded during the experiment is presented. 
Data Includes USC li GS reported events, preliminary OBS epicenter 
determinations and unassociated phases. 

MC DERMOTT, J. C, A. F. LINVILLE, and T. W. HARLEY, Kurile Islands 
Experiment, Final Rept., Ocean-Bottom Seismographlc Experiments, 
Contract VT/6708, F33657-67C-0105, Te:-as Inst., Inc., Dallas, Texas, 
1967. 

VESIAC 17,423 VU 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 salsmlcity In the area of interest.   All 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. C, and R. SHERMAN, Worldwide Collection and Inter- 
pretation of Earthquake Data. Special Report No. 4, Results of World- 
wide Array Feasibility Invesiigatlon, Contract C-104-65. Texas 
Instr., Inc., Dallas, Texas, 1966. 

VESIAC 14,178 VU 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 selsmogram.   Other parts of the study 
Included:   (a) digitizing of single-trace analog records of two events, 
and (b) bandpass frequency filtering, deconvolutlon and ensemble 
averaging.  Applications of these and other processes were consid- 
ered. 

MC EVILLY, T. V., Crustal and Upper Mantle Structure of the Central 
United Stetes from jftirface Wave and Body Wave Studies (THEBIgT 
Üontract AF 19(604)-7399, St. Louis Univ., St. Louis, Mo., 1964    ' 
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VKSIAC 12,164 VU Thl« paper treatH 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 veloclty-depth function for the crustal-upper mantle structure 
in the Central United States will Improve epicenter and focal depth 
determinations in the area. 

VES1AC 15,915-K VU 

MC EVILLY, T. V., Detailed Study of the November 1964 Earthquake 
Sequence Near CöFFahtos California. Kept. No. 7885-1-x, fW- 
tract DA 49-083 («A-3137, SD-7fl, Univ. of Mich.. Inst. of Sei. & 
Tech., Ann Arbor, Mich., 1967. 

.u^e af'ershock sequence following a magnitude 5.0 earthquake 
0 uu e   UM 

Andreas fault zone ln 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 
♦ ,.   , n  I    *Picenter-   Detection is considered complete for magni- 
ude 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 enongh 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 
J km in diameter, which repeatedly fails in the characteristic right 
lateral strike-slir motion of the San Andreas fault zone 

VESIAC 6855 D VU 

MC EVILLY, T. V.. Phase Velocity Determinations in the Central United 
States, Semiannual Tech. Rept. No. 6, Contract No. AF 19(604)-730d 
St. Louis Univ., St. Louis, Mo., 1963. 

Rayleigh and I/)ve wave phase velocities in the 5 to 70 second 
period range have been measured using data from tlie 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 I/)ve 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. 

VESIAC 14.989 VU 
AD 489 526 

MC IVOR, I. K., Collection and Analysis of Seismic Wave Propagation 
Data-Supplement 3:   Scatterinn; of Elastic Plane Waves by an Elliptical 
Inclusion or Cavity. Rept. No.  .17Ö-64-F., Contract AF 4d(638)-1170 
Univ. of Mich.. Inst. of Sei. and Tech.. Ann Arbor. Mich.. 1966. 

The present study is an investigation of the scattering of a plane 
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 tne scattered 
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VESIAC 19.283 VU 

olt' h^n   r      J '' T" (,f pr"dUC, 8erleK «P"n«'on8 valid through- 
aJc not 7^rZ     '^ ReaSün8 are KlVen Why ,he ^"^«T conditions arc not separable and, consequently, the coefficients of the series 
solution are determined from a coupled. Infinite system of algebraic 
equations    Also, simplified asymptotic solutions are given for far- 
field displacements. 

MC ??V:uK-\&a
l
tteri

1
n|fL

0f^ane Elastic Wavesbv *"■""" tefagjgi 
Mich?i969       "^    F 49M-m9' Unlv- & Mich., f. S. T^rÄTbör. 

hv    A l?frtu';balion method «W beating the scattering of plane waves 
by small surface imperfections on an elastic half space is presenU d 
.n e'/rts oT. 0ethe V? ^J*"***** is given as co'nvolu ^n' 
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 pa ticular 
he 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 ^:NnIE^D^P•, F0rCe.d..a.n.d..Free Convection Within the Earth's 
Caff 1^ mmum, CaMornU tort. T«ch!X!!^. 

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 
b. linearized if the viscosity Is sufficiently high.   The conditions 
which must be satisfied before this approximation Is valid are exam- 

tio'n In^T1 ^T, f !1
heir imPortance I" the problem of conve - Ion in the mantle. This discussion shows many of the terms In the 

ull equations may be neglected, and the simplified, but highly non- 
ta'ined' eq     l0nS ßoverninB convection in the upper mantle are ob- 

MC KENZIE, D. P., The Viscosity of the Earth. Part 2 of Study of Earth 
Noise on Land and Sea Hottom   ConErac^ ST ^(nft) I'M, U.m   uf 
Caiif., San Diego, Calif., 1966. >    -> °, univ. oi 

VESIAC 13.965-A VU The viscosity of the mantle is Important to theories of convection 
and continental drill, 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 earf   .pre 
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 Navler-Stokes 
Z: r cMe!p :.ithin the n,ant,e'to ^MS** how this viscosity 
n ay vary w.th depth within the earth, and to estimate the viscosity of 
the lower mantle from the non-hydrostatic equatorial bulge 
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VESIAC 8480 VU 
AD 446 r-76 

VESIAC 8865 E VU 
AD 452 161 

VESIAC 20,393 VU 
AD 875 070 

K  aiV   iH ^tP-  The '"«'"'"'«n« 's 0.3 H in diameter  0 6m 
high, and weighs 115 kg.   Three mass-spring suspensions "'thin ,le 
SKSSllÄ ,hree orthf« "»■ 3 sensitiv ty Jo e^rth 1, I'n6 

The natural frequencies are adjustable from .05 to 0.1 cps    ETCC ro' 
magnetic damping is produced by the moving-coil tranXers    Each 

Lee    CanYhmf "r 1000-O,r C011 and a «ener'tor -nstant of 135 v/m/ sec    Capability for remote calibration and for remote control of £ 
mass lock, mass position, and natural frequency is provided 

.r T    .     A'     .?' 6ä"113' tontract SD^78;TJHIV. 0f Mich    Inst 
of Tech., Ann Arbor, Mich., 1964 ' 

When observed with seismographs available today the oarticle 

dTscr^H H 
ltingHrom events at larBe ep,centrai S2i2?S£ described by continuous mathematical functions.   Even though modern 

SrS2?3 ToToüShS are ?P^le 0f reSOlV^ -rth mo^o^n"" 
nvnW.H   wi ?   .K   . ter' M0 natural »«MMd motion appears to be 

involved   While the term "digital seismograph" has been used 
exammatlon of any instrument so named has Shown a mechanical 
device and some type of converter to change the mechanical motion 
of he ins rument Into a digital output.  Desirable as Si mav be 
truly digital seismographs have not yet been devised *     ' 

MC NEELY, G. D., TFO and UBO Long-Period Array Data Analysis 
Seismic Array Processing Tephnim.pg  T^U  RrV^HTriTr^r ' 

Results of the analysis of two long-period noise samnles fmm 
Tonto Forest Selsmological Obl.mtory (TTO) ^tÄroÄa 
methoH8618",0^1?1 P^^t0^ (UBO) are presented    Analysis 
methods include single channel power density sp. ctra determfnatlon 
of multichannel coherences, and computation of two-3mensLnaT 
frequency-wavenumber spectra.   Results are compared to results 
obtained earlier from the Montana Large Aperture SetsmlcArraV 
the noise fields at the three sites are found* be generaTly slmna^ 
Comparison of array processing methods for the UBO and TFO H^ 

^^tlT^ZSVh n0iSe -PP-sion^mTrove^e    ta 

above the 6-7 db obtainable by beamsteer processing can be exoected 
from mul ichannel filter processing.   There is some evidence of 
acousticaUy coupled low-frequency propagating noise intoTFO 

^Aa^JLi29'1958' ^u^syss^ 
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VESIAC 16.133 VU ThlB rept rt deals with the method« of obUlnln« data characterUln« 
the vibration» of masalve utmcture» located on clairtlc baBCB for the 
purpose of determlnlnK the periods, forms and damplnn of natural vibra- 
tions.   Also discussed Is the Improvement in methods of measuring 
vibration of structures In nature. 

VESIAC 15,717 VU 

MEDVEDEV, S. V., "The 19S7 Seismic Zonlnn Map of the Territory of the 
LSSK." Trudy Inrt. Ftzlkl fcemll. Akad. Nauk. SSSR. No. 1. pp. 3-27. 
1958. (Translated fronPRusslan). Contract DA W-U83 06A-3137. 

A new seismic zonlnn map of the territory of the USSR Is described. 
It was complied In connection with the formulation of new standards 
and renulations for construction in seismic regions. 

VESIAC 7356 VU 

MEDVEDEV. S. V.. "Qualitative Da'a on Ground Displacements During 
Strong Earthquakes." Akad. Nauk SSSR Sovct po Seysmolopi Hyull. 
No. 14, pp. 14-27. 1963. (Translated from Russian). Contract SlvTB. 

The earthquake intensity scale of the Inst. oi Geophys. of tlic "SSR 
Acad. of Sei. 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 'jresented. 

Other information about seismic vibrations, corresponding to 
various intensities on the scale, is necessary for the desipi of 
buildings and other structures in seismic n gions.  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 specira of the displacements, velocities, 
and accelerations of vibrations of systems with one degree of freedom 
are shown. 

VESIAC 13,398 VU 

MEDVEDEV, S. V., "Reli »lonships Between the Focal Depth of an Earth- 
quake and Iso^eismlc Lines," Trudv Inst., Fiziki Zemli, A. N. SSSR. 
No. 5, pp. 94-99, 1959, (TranslatetTirom Russian), Contract SD-78. 

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. 

VESIAC 12,052 VU 

MEDVEDEV, 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-78. 

The All-Union Conference on Earthquake Construction, organized 
by the Central Earthquake-Proof Construction Bureau of the Acad. of 
Sei. of the USSR and by the AU-Union Sei. Engineering and Tech. Soc. 
of Architects, was held in Erevar on September 10-15, 1948.   This 
report describes the make-up of Jie Conference, and the developments 
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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VKSIAC I5.8M VU 
A» 643 536 

MKKCHAM. W. C, ahoct-Pflod Proptpllon of Infr—ontc W>v f 
Nuclear Exploalona. Mtmormdum No. Rli-8103. Cowlracl 
fl«i»H furi. . Sitnla Momc«, Calif.. l!>fifi. 

A poaslble explanallon is Kiven for the ureai time duration O'I 
intermedlale-perlari (about one minute) and nhort-perlod (leaa than 
<Mtc minute) acoustic-Rravlty waves received from nuclear exploalomt 
It Is suggested that the Hignal dolay for Intermediate perltxls may be 
due to refraction from large-scale weather frontn. and that the signal 
delay for short periods may be caused by commonly occurring wind 
ducts. 

VESIAC 6796 VU 
AD 423 016 

MEECHAM. W. C, and J. M. DF MOVER. EUstlc and Acoustic  Vwa 
Radiated from Cylindrical Media about a Point aource Contrset Nos. 
AP «(83fl).ll7ö. AP lfl»M).68«. "niv. of Mich.. CT^  tf&l. ft 
Tech., Willow Run Ubs., Ann Arbor. Mich., 1963. 

The theory for three related but different problems is considered. 
These problems Involve finding the r.-diatlon pattern from simple har- 
monlc sources In various types of me 'la geometries which can be 
represented by cllndrlcal surfaces.   *T»e first problem Is a considera- 
tion of a point soirc-" on the axis of an elasllc circular cylinder which 
Is completely sum unded by an Infinite eUisttc medium of different 
properties.   The : econd and third problems are acoustic or two- 
fluid problems.   ~.he last problem Involves a truncated fluid cylinder 
with the axis •• .i m.ii 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 
•'        ■■ -   of Set. ft Teih.. Univ. «f Mich.. Ann Arbor, SD-78 (ARPA), lost. 

Mich.. 1964. 

VESIAC 8884-D VU A summary Is made of AFTACs deep well seismic research 
AD 452 596 program.   Beginning In early 196 i. Inertlal deep well selsmometrr* 

were designed and tented.   Field measurements are currently being 
recorded In a number of representative abandoned oil exploration 
wells.   This field work Is supported by theoretical model Studien 
using Raylelgh noise compulations, slpnal analysis and other data 
processing techniques for each deep well site under study. 

VESIAC 9816 VU 

MKISSNER. R.. "Errors and Corrections In Seismic Measurements In 
Areas with Rough Topography." Ztschr. f. Geophys., Vol. 23, pp 287- 
305, 1957. (Translated from German). Contract SD-78. 

The errors Involved in the orthodox plotting methodh usually em- 
ployed for seismic reflection surveys in areas with rough topography 
are analyzed by means o( some derived equations.  The main errors 
are (a) near-suiface variations of the velocity in the weathered layer 
and below: (b) influence of the rough topography itself in Mime usual 
but Incorrect plotting methods.   Different procedures for the elimina- 
tion of these and otner errors are discussed and illustrated be mean;^ 
of two figures.   In general, the most reliable results are found to be 
obtained in general by the construction oi a horizontal reference pro- 
file, corrected, if possible, by a lime and ■pace compensation on the 
basis if an upper l.on/on recognl/ed as plane. 
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VKSIAC 17.036 VU 

MELAMUD. A. Y., and N. 8. SHIPILIN. •High-Frequency Setsmic Appara- 
lu»." Trudjf Inm. Fl/.ikl Zemll. Akad. Nauk. SSSR, Nf). 6. pp. 336-354. 
WM. (Trwiilated from Ruislan), Contract DA 49-083 06A-3137. 

The requirements to be met by selamtc apparatus Intended for 
work on hiRh-frequency selsmlcs are stated.   Two types of hf seismic 
statlo is are described which have been used In work by the method 
of hf selsmlcs In the Institute of Physics of the Eirth of the USSR 
A. .i.i.inv of Sciences.   Field data on a comparison of the work of hf 
si .it tons with medium-frequency stations are presented. 

VKSIAC M.379 VU 

MENIS. S.. and C. MORELLI, "Contrlbutlor to the Study of the So-Called 
Prlnrlp.il Ph.iw of a SelnmoKram." Annall dl Geoflslra. Vol. 2. No. 4. 
pp  545-575. October 1949. (Triniilal.-d from rtairanTTüontract DA 
49-083 06A-3I37. 

Love waves, but not the w.ives predicted by the ftiyleigh theory, 
were found In Ihe "principal phase" of a selsmogram. the physical 
nature of which is studied.   To determine whether these  waves at 
least rrpreHent component waves. Ihe principal phase of two distant 
earthquake!« (Japan. November 18. 1941: Peru. August 24. 1942) were 
decomposed by the period analysis of Prof. Vercelll.   However. Ihe 
component waves were xtlll found to be either love waves or surface 
waves normal to the principal plane with a vertical component.  Somlg- 
llana's theory assumes that these waveit may exist.   To account for 
their elliptical oscillations and rotation of their axes, the hypothesis 
of a phaHe difference in Ihe wave component* and phase shift variations 
•••as advanced.   Finally, the phymcal reality of the results was dis- 
cussed. 

VKSIAC 875S VU 
AD 607 491 

MERDLER. S. C. Special Technical Report on an Estimation Procedure 
for Fora 1 - Depth Determtnatton of seismic Disturbances. Contract AF 
I<»(628)-23B. Penn  State Univ., Rilladelphla. Pa!, IM4. 

A new data processing technique, described In this report, is 
suggested to estimate the delay lime between initially uplravelling 
energy which is reflected once at the earth's surface and Initially 
do- .ilravelllng energy on earthquak<* seismograms.   The teclmique was 
applied to band-limited synthetic signals that contained sevorai primary- 
secondary pairs in the presence of i andom noise.   Of 27 .synthetic 
sii n.ils which were analyzed, the procedure successfully selected I! a 
correct delay time in 22 rases.   Four actual earthquake seismograms 
were then analy/.ed. and results are given.   Conclusion:   Ihe technique 
provides a reasonable estimate of the delay lime between primary and 
surface reflected energy. 

VESIAC 7742 VU 
AD 438 709 

MICHIGAN. UNIVERSITY OF (STAFF). Lakewood O-nferoncf Pm- 
ceedtngs:   High Frequrnry Soinnm- l-niMi;v. VFSl AC Special 
ReptTNo. 4410-52-X, Contr. No. BD-78, Univ. of Mich.. Inst. 
of Sri. & Tech.. ,»nn Arbor. Mich., 1964. 

Tills report consists of four papers given in connection with Ihe 
conference on high-frequencv seismic energy held at Lakewood. 
Colorado, on October 15 and 16. 1962. and a series of summary and 
evaluative comments on this meeting offered by several of the altcn- 
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K^hol 11» (Mp»,» i,»^, mmtvhm 4l||,rvM #<vrf|# «,   ^ 

VKStACIIU VU 
AD 441 Mt 

l«Cim.AK. 1 M\IK«T V Ol irfAin. PracwdlM» a| ita VMAC 

o»•«. 4 Ttcll.. AM Artor. M   ■ . im 

m 
1T!,1^T,,0,, U ■ «»»^«»«i '* mP*r* 1-fr.r -rd «I « VKSIAC 

XSfSftSlxrzr"",,,r' ,,,t*r•4,* ■••(""-"•• im 

ESrS£ "^^ ,,*,,'mo,n«•-' ••"• ^I4rr.l.|r 4..- lor -ud««* 
mrtho4. »hich m«k»» UM» of mrfir» «a^. arr •ncMiMrm »iih 
mWiitt4r» dHrrminMl Imm ho4y „w no n«««« • iih 

VKSIACH2I7 VU 

MICinOAN IMIVKRSrrY OF (8TAm ProcwdiiHt« "I the \KSIAC t.-.. 

Scl. & Twl.. Ann Ariwr, Mirh.. 1964. 

Thl« report m a callrrtinn of i«,- r> prrt^ni.^ al a VKSIAC 
ES'ÄL* ^-rr,,cr hrl4 al KM-anal«. Mlch.«an. S^rml^r 
!     1 ronlrrracc »ai. railed 10 revie* rurr.m ih..u«hi 

UBKL! 'L" m*'m'r,n* ^ramrter,. ..I the earth V rruM and u.^r 
ZZ^'n .1?" n,,,4"u"•""'"•" "« Nfrlllc area.. ,he rorrela i-m 
•H.ueen Ihr ear.h « «ravilv . nd vel..,il» dlMribull,.,    and Mirfare- 

VKSIAC 7249 VT 

MICmCAN.l'NTVKRSITYOF (STAFF». VELA INIFOMM - Pnu-ram HP.».rf« 

Wm. I rech., wiuow Ru,<   Lab... VESIAC Llbran-. Ann ArlM.r. Mich.. 

rr»t.ü?n b'bl",«ra»,h>' «-""«atn^ the lollnwtn,; material    I) VFLA INI- 
nSIUr«»??."1" ",•»,',^,', l^«'-»'«^ .l-muarv I.. DeremlM-r liK.1; 2) VELA 

. vT?! ! 1^».' Kr""r"i l,,1,,"',h«1 •'»""">• 1962 I , Fel.ruarv l%J 
31 VKLA I MfORM Pr«Krain He,K,rl« ,whllsh.-,l ... Journals to dale 

h. Project and contract number, and in charts provided ... the hll.llo- 
Kraphv. the actlvttv name« are «tven .il„nK side the contract number». 

VESIAC 8865 VI' 
AD 452 161 

MI( HIC.AN. INIVERSITY OF (OTAFF). WaMun^ton Conference Pro- 
ceed..¥.s    A »evu.w „f »roadban.l Seismographs Io Include D.Vital 

V^Tl^T- VKS,,Ar ""•,■,• N"- ««Ö-77-X. Contr. No. SlS    - 
HnTv. HMMMfM, Inst. of Scl. & Tech.. Ann Arbor. Mich.. 1964, 

•»JSVIÄÄÜ1^ ■ Cl,Uvcn"n * mm presented at a 
\KSIAC o,.eclal Study Conference, held 18-1!) November 1963. on re- 
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crm drvplnpmrnln in widi'h.iml Ht•lhlnu• n'rordinj:    I-HIJIILIM'  I« 

pUrrd on nlv.iiiii -. In dlgllal rrrordlng and probloniH related tn digi- 
tal rerordlnK nyiitemi«.   A related report is Included M I pressure- 
•.•iciiiw Iranndurer. known as the "Sollon Transducer." applicable 
to hydroacouHllr henKln«. 

VE8IAC 7076 Vf 

MK'Kt:Y, W. V., Equivalent Earthquake Mapilludes for SclPt'led Nuclear 
Detonatlona äTtKcltevada Te*i Site. Contract No. VT/4052. I). S. 
CoaRl and Geodetic Survey, WashJ D. C, 1963. 

Seismic muKiiltude data were oblained from 23 shot re|)orts pre- 
pared for 'he AFT AC covering nuclear detonationB at the Nevada Test 
Slle.   The data (onHlsted of 419 Individual equivalent earthquake mag- 
nitude determinations from 81 stations. Given Is the method by which 
ina^nltude» were calculated for each station from the Pn or P waves. 
The averages of all the station maunltudes for a glfU ev.nl were used 
for Hie event magnitudes as retried by AFTAC.   Pie staniiard devia- 
tion for an avcrane magnitude lor an event increased rcnerally with 
the number of observations.   A trend for plus values was indicated 
(magnitudes larger than average) for stations less than 1600 km. 

VFSIAC 8348 VII 
Al) 443 ftS5 

VKS1AC 7967 VII 

MICKEY. W. V.. Microearthquakc Monitoring at the Shoal Site. Contract 
No. VT/4052, U. S. CoastTnffGecTaetic^äTrvey.'Wäsh., D. C, 1964. 

A microearthquake monitoring period from August 20 to Novem- 
ber 1, 1963. located 187 shocks of which 77 per cent were in an area 
of about 550 sq. km.   Calculated seismic energies varied from 1.2 
x 10^ to 1.6 K lO" ergs.   Average depth of focus was 9 km with an 
ordered trend in the most seismic active area jKissibly related to 
the Fairview Peak Fault.   Microearthquake sequences followed the 
major earthquake patterns in the ana with concent rated activity in 
separated areas, but related in time.   Data on strain release eharac- 
U ristics in relation to earthquake magnitude, duri ig the period 1904 
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. H-E Detonations in Salt and 
Sedimentary DcposUs - Operation PRE-DRIBBLE. Cöntr. No. VT/ 
2034. U. S. Coast aid Geodetic Survey. Wash.. D. C. 1963. 

The CotUit 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 lb; shots were fired near the towns of Rayleigh. Collins. 
NcNeil and Ansley. Mississippi.   Several shots were detonated on 
or near the Tatum Salt Dome.   This brief report is concerned with 
the 1000 lb. shots in the sedimeniary deposits and shots in the salt. 
The COWBOY 1000 lb. shots in salt arc included for reference. 

MICKEY, W. V.. and T. R. SHUGART. Seismic Data Summary Nuclear 
Detonation Program 1961 through 1963. Contr. No. W/wT, V. W. 
Coast and Geodetic Survey, Wash,, D. C, 1964. 
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VEJIAC 7814 W 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. 

VESIAC 6010 VU O 
AD 423 756 

VESIAC 7110 VU 

MICKEY, W. V. and J. C. STEPP, Seismic Effects from Controlled Under- 
water Detonations, Operation HYDRA I1A, Contract No. VT/2034, U. S. 
Coast and Geodetic Survey, Wash., D. C, 1962 (OFFICIAL USE ONLY). 

MIKUMO, T. and K. AK1, 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. 

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 selsmograms over an appropriate fre- 
quency range to get the phase velocities of waves for five quakes re- 
corded at Pasadena. 

VESIAC 7722 VU 
AD 435 981 

MILLER, H. J., Calibration of Long-Period Seismographs at Thirteen 
Stations Throughout the World. Contr. No. AF 19(604)-7376, Lamont 
Geol. Observ., Palisades, N. Y., 1963. 

During mid-1962 accurate calibrations were made of 42 special 
selsmograms 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. 

VESIAC 15,722 VU 
AD 648 149 

MILLER, M. K., A. F. LINVILLE, and H. K. HARRIS, Continuation ol 
Basic Research in Crustal Studies, Annual Report, Rept. No. AFOSR 
67-0519, Contract AF 49(638)-158Ö, Texas Inst., inc., Dallas, Texas, 
1967. 

Crustal models have been constructed for TFO and LASA. 
A long period event recorded at TFO with epicenter in Southern 

California was time partitioned and Raylcigh wave dispersion in the 
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frequency range of 0.025 to 0.175 was derived.   By use of these data 

feoueSl0' ^ TI:0 m0del CrUSt haS been substantiated at low   ' 
ÄrsionnSrVes.1"01 COmPariSOn 0f the0retical ^ -percental 

chan« «rmT^0*1^ haVing t^Stal layer with M ^"Pt thickness change (3cm to 5cm) was used for scattering studies The dominant 
teakmg mode of propagation In the thin end of the mcKJeils p0

L
minant 

ZZL9/^^ T enerBy i8 primarily *<*"*"* Wo thi2ieak- 
™^       33.'" the 5-cm end-   There Is also some evidence of wave 
propagation wfiich Is not readily explained in terms of modes 

VESIAC 16,661 VU 

MILS. R 
K" H.K- ^RRIS' and F- A- LINVILLE, Continuation of 

I5öö, Texas Inst., Inc., Dallas, Texas, 1967. 

This report Is divided into two main areas:   (1) theoretical dis- 
persmn calculations and experimental measurements of the funda- 
mental Raylelgh wave at LASA In Montana, and (2) a study oft He- 
seismic signals using analog model data. 

VESIAC 19,937 VU 

MILt2LMiÄ: A- F-."NVILLE. ««> H. K. HARRIS, Experimental Scat- 
Dalgs  Tex'L8: *69    Pt" COntraCt M49^^^rT^Fi^ü7Wc., 

to mJSZ'tSl m0del haV!nB Sma11 ***'*• '"egularltles was used to perform scattering experiments.   The experimental model consisted 
of a JO-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 

VESIAC 7218 VU 

tJSSSfS S" £ T*1' and M- HAYAKAWA, Experimental Studies on Miscellaneous Shocks and Reflected W^eS^^fn^n^^TT~ 
gpEB Confract No. SD-7fl. U.ü^t Michigan' tost, of Sei   A 
Tech., Willow Run Labs., Ann Arbor, Mich., 1964. 

*„ 1
D

f
escribed ^ ihe relationships obtained in experiments between 

ampl.tude variations of the earth's vibrations and the distance from 
the snot point and the time elapse from the shot time.   Section I 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 in describes an experimental study 
on the amplitude; Section IV describes the second experimental study 
of amplitudes; Section V Is a conclusion.   Regarding future studies 
instruments that are available make it impossible to perform harl' 
momc analysis.   Also, there In need to construct a wave-producing 
apparatus and an harmonic anal.ver. 

MIN W.U1  ül^Tg?* P»™6** TOW^«" Study of Seismicitv ... the 
So^h^steniJJnitedlitates. Annual TecRTR^rNSnTAT 19^287- 
J892. Research Triangle Institute. Durham, North Carolina   1%6 
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VESIAC 13,406 VU This annual report covers research activities in the study of 
scismicity in the Southeastern United Stales.   Principle research ac- 
tivities during the period of December 15, 1964 to Ot-ceniber 15, 1965 
were concerned with:   (1) local epicenter location, (2) toog-nuga 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 stations.   Magnitude, fcval depth, 
and energy release for several earthquakes previously reported havo 
been calculated. 

Several computer programs were developed during the course of 
study.   These include epicenter location, P-residual computation, 
mass anomaly computation from gravity aromalies, autoregression 
of time-series data, and the computation ol phase velocities by band- 
pass filtering. 

VKSIAC 15,727 VU 
AD 648 458 

M1NEAU, .t. W., Itesearch Directed Toward the Study of Seismicity in the 
Southeastern United States/ Final Report, 2 January 1964 riirough 
15 December 1§66, Repl. No. AFCKI,-67-0069. Contract Al-  19(628)- 
3892, Itesearch Triangle Insl.. Hesrarch Triangle Park. N. ('., 1967. 

Travel times determined from local earthquake ami refraction 
d.ita are usea to determine the crustal structure and upper mantle 
velocity for the Southern Appalachain region.   A slight velocity reversal 
in the upper crust at a depth of about 15 km, a general increase of 
crustal velocities and densities with depth below this zone, and .m 
upper mantle low-velocity /.one at a depth of 70 «m are indicated be- 
neath the Southern Appalachians. 

VESIAC 9446 VU 

MINEAR, .1. W., Seismicity of the Southeastern United States, Semiannual 
Tech. Rept. No. 2, Contract ARPA Order No. 292, Research Triangle 
lust.. Research "riangle Park, N. C, 1965 

This report deals with the current projects at the Univ. of North 
Carolina concerning seismic studies of the southeastern V. S.   The 
electronic rack and recorder for the short-period seismograph has 
been in operation at the University since August, 1964.   However, 
the University is sinking to establish a strong capability in geophysics 
and is therefore considering the construction of a vault in a remote 
rural area.   Field refraction equipment, discussed here, was pur- 
chased by the Itesearch Triangle Institute.   The equipment consists 
of an Electro-Tech eight-channel refraction systemmounted in a 
Scott vehicle; photographs of these are included.   Discussion of the 
short-period displacement seismograph liuolves accounts of    detec- 
tion and amplification, boon centering, and other matters. 

MITCH AM, W. S., Preliminary Evaluation of VIJ* M Vector-Correlation 
n 4 to TR (?!">-112), TR 6!r57, Contract AK .1.W.71- 

VKSIAC 12,789-D VU 

Inc., Qcotoch, 1'iv., Carl.nut. 
Process (Appendix 
ISfififl, VT 5051, Teledyne Indus!, 
Texas, 1965. 

A Vp « M vector-correlation process for a three-component set 
of orthogonal seismographs was examined. Preliminary theoretical 
considerations applicable to data interpretation under limiting .issump- 
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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. 

VESIAC 7741 VU 

MIZOUE, M., "Deformation of the Earth's Crust in the Tempoku-Urakawa 
Zone." J. of the Soc. of Geological Survey, Tokyo Univyjapan, No. 1, 
pp. 29-37, 1962 (Translated from Japanese), Contract SD-78. 

In this paper, it is shown that the pattern of the strong negative 
anomalies of the Tempoku-Urakawa zone can be explained by Vening 
Meinesz'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 in 
this region. 

VESIAC 17,314 VU 

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 06A-3137. 

The object of the present study was to substitute a precise defi- 
nition of the signal by Its enerpf spectrum for the conventional mea- 
surements o! 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. 

VESIAC 16,918 VU 

MOLOTOVA, L. V., "Recording Deep Reflections in Seismic Surveying," 
Trans. Inst. Phys. Earth  Akad. Nauk, USSR, (Trudy Inst. Fizikl Zemli, 
A. N., SSSR), No. 6, pp. 237-252, 1959, (Translated from Russian). 
Contract DA-49-083 06A-3137. 

The article describes experimental da^a on the recording of dis- 
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 Mohoroviclc 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 
cn'.rft was about 6.0 km/sec. 

VESIAC 8404 VU 
AD 444 202 

MONTGOMERY, C. S., Coordinate Transformer, Contract No. VT/072, 
AF 33(657)-9967, Geotechnlcal Corp., Garland, Texas, 1964. 

The coordinate transformer Is an electronic analog computational 
device designed for operation in trlaxlal seismograph systems.   It 
is designed for Incorporation between the phototube amplirier outputs 
and the recording instrumentation inputs of such system.  Operational 
controls permit electrical modification of output signals that simulate 
geographical leveling and orientation of a trlaxlal seismometer. 

435 



WILLOW   RUN   LABORATORIES 

Output signals equivalent to a conventional three orthogonal com- 
ponent seismograph syst       aie also provided. 

MONTGOMERY, C. S., and C. GARRETT, Digital Film Recorder and 
Rea^r'Cl°n!!rler' Tech- Rept- No- M-™! Project VT/Ö72  
ÄF 33(657)-9967, Geotech. Corp., Garland, Texas, 1964. 

VESIAC 9436 W This recorder will be able to record 124 tracks of digital infor- 
mation in parallel form on 16-mm film.   The instrument will be able 
to record the outputs of 10 short-period digitizers simultaneously at 
a 50-Hz rate.   Light-tight preloaded film magazines will facilitate 
field handling, will contain enough film to permit the instrument to 
operate unattended for a period of 28 h.   Film processing will be per- 
formed at a central location under controlled conditions to obtain uni- 
form characteristics.   The reader converter will be mounted in a 
separate console suitable for laboratory operation.   The reader will 
photoelectrically convert the recorded information into an electrical 
output.   Conversion of these signals for computer processing is dis- 
cussed. 

MONTGOMERY, W. D., A Wave Front Reconstruction Process for a Dis- 
play of the Multiple Btams of Seismic and" Other Arrays, Research 
Paper P-249, Contract SD-50, Tnst. for DefT^nalv., Wnshinirlon. D  C 
1966. 

VE5TAC 14,693 VU The passive planar arrays used in receiving sonic waves through 
A0 63'", 142 'he 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- 
lime visual display of such wave fields.   The method is analogous to 
the use of a wide-angle lens for viewing large solid angles in the 
visible spectrum.   It uses a recently developed technique of incoherent 
holography as an analog, with the important difference that the sampling 
aspect of an array enables one to obviate anv film processing stage. 
An appendix treats a few problems for seismic arrays. 

MOONEY, H. M., Characteristics of Rayleigh Wave Dispersion on a Two- 
Layered Solid Half Space for Fundamental, First Shear, aiicTgecond 
Shear Mod?s, Summ. Rept.. 1 May l362"Through 30 AprilTSM, 62^411, 
AF-AFOSR 62-411, Univ. of Minnesota, Minneapolis, Minn., 196S. 

VESIAC 10,441 VU This report presents a summary of work accomplished to dale 
under AFr>SR Grant 62-411.   Since all funds provided by Ihc grant 
have been expended, i. i-onstilutes a final report also. 

Work continues on the project.   We anticipate that two pa|)ers 
will be submitted for publication in the near future. 

The investigation is being ca-ried out in cooperation with Dr. 
B. A   Holt, Univ^rHlly 0f Califortu... 

MOONEY. M. H., IB. A. HOl.T. Disp.Msi.n Tables for Rayleigh Waves on a 
Single Surface Layer, Uvipl. No. 4-110-tÖ20C,"Üonlract SD-78, AF- 
AFOSR-inmT, fliHlllule of Science and Technology, The Univ. of Mich., 
Ann Arbor, Michigan, 1965. 
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VESIAC 12,860 VU Tables are presented to show the dispersive characteristics for 
AD 473 363 Rayleigh waves on a single elastic layer overlying a uniform elastic 

half-space.  Two standard models are considered, each specified ;n 
terms of four parameters:   Poisson's ratio in the layer and in the 
ha.[-space, and the shear velocity and density ritios.   Each parameter 
is   arled 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 
two 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 M'.uiple Array Processor in Detecting 
P-Wave Motion at the TFSO, Spec. Rep. No. 14, Project VT/070, 
Contract AF  33(657)-7747, United ElectroDynamics, Inc., Pasadena, 
Calif., 1964. 

VESIAC 10,564 VU This is an interim report covering all records presently avall- 
AD 609 533 able at the TFSO for periods when the Measured Isotropie 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 n2 and Z..   The results are shown in Table 1. 

MOORE, E. W., and D. D. NELSON, Long Range Seismic Measurements - 
SCROLL, Rept. No. 220, Contract VT/6702, F33657-6fle-öö45, tele- 
dyne Indust., Inc., Alexandria, Va., 1968 

VESIAC 18,503 VU An analysis of seismological data from an underground nuclear 
AD 836 661 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, L^, and surface waves are included 
along with other unidentified phases. 

MOORE, J. C, Special Purpose Seismograph System, Teoh. Rept. No. 
64-129, Project VT/072, AF 33{657)-9967, Geotech. Corp., Garland, 
Texas, lt,'54. 

VESIAC 9437 VU Described is a portable short-period seismograph system which 
AD 454 584 has been developed, and is suitable for noise-survey work, observa- 

tory site locations, and similar applications. 
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VESIAC 16.495 Vl) 

MORENCOS, J., Contribution to the Theory of the Electromagnetic Seis- 
mograph, Sei. Rept. No. 19, Contract AF 61(052)-657, Inst. Geografico 
Y Catastral, 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 sueoessive integrations of the time-function de- 
fining the earth motion.  Such series become well known expansions 
in all the cases of practical interest. 

The approach avoids any consideration of discontinuity when con- 
sidering excitements of sudden commencement, in spite of wiur.h 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. 

VESIAC 15,548 VU 
AD 638 519 

MORENCOS, 3., A Method for Computing Ground Motion Tables for any 
Galitzin TypcTSeismographs, Contract AF 61(052)-657, Institute Gco- 
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 tables 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 valid for computing similar tables adapted to any 
Galitzin seismograph, the dynamic magnification of which is given by 
a formula in this work. 

VESIAC 14,806 VU 

MORENCOS, J., A Study of Seismicity on the Peninsula Iberica Area - 
Scientific Report No. 16:  Calibration of an Electro-Magnetic Seismo- 
graph in the General Case, Contract AF 61(052)-657, Inst. Geograf, y 
Catastral, Madrid, Spain, 1966. 

The responses of an electromagnetic seismograph to an un- 
damped harmonic motion and a sudden pendulum displacement are 
considered from (he theoretical point of view.   No assumptions were 
made concerning the instrument constants, in order that practical 
formulas for calibration in the general case might be deduced.   The 
damping constants arc found by using a very fast portable recorder. 
Finally, a detailed exposition of the practical procedures and results 
is given. 

VESIAC 18.327 VU 
AD 671 515 

MORENCOS. J., On the Use of Implicit Unknowns in the Least Square Method. 
Sei. Ki'pt. No. 23, Contract AF 61(052)-657, Instituto Geografico V 
Catastral, Madrid. Spain, 1968. 

On the basis of Schreiber's formulation, the report describes a com- 
puter program with capacity for solving 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 application samples are included as illustration, for questions in 
the field of Seismology and Geodesy, respectively. 

438 



WILLOW   RUN   LABORATORIES 

MORGAN, T. A. and L. A. PANEK A Method for Determining Stress in 
Rock, Contr. No. DA-2939, U. S. Bureau of Mines, Wash7, 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 the underground 
opening.   In addition to determining the preexisting stress (before 
mining), the method can be used to determine the change in stress 
due to mining. 

MORRILL, B. J., Maximum Accelerations and Displacements at Hoover 
Dam during Underwater Detonations of High Explosives in Lake Mead, 
wlthTRecord Supplement, Contract No. VT/2034, I'. S. Coast and Geo- 
detic Survey, Wash., D. C, 1962. 

VESIAC 6506 VU This is the record of tests made by the USC & GS in 1961-1962 
to measure accelerations and displacements at the Hoover Dam during 
three underground detonations of high explosives.   The program was 
part of a Crustal Studies Project, with detonations several miles 
above the dam in Lake Mead, for which 6000 lb. charges werr required. 
Accelerations from the 1961 detonations were negligible at Hoover 
Dam.   However, in June 1962, a more efficient explosive was made 
available for continued crustal study detonations.   Included is a de- 
scription of procedure, detonations, type of explosives, and instru- 
mentation.   Results include:   maximum accelerations and displace- 
ments; comparisons of explosives and wave form study. 

MOZZHENKO, A. N., "Low-Frequency Seismic Apparatus," All-Union 
Scientific Res. Inst. of Geophys. Methods of Surveying, Address Unknown, 
Undated, (Translated from Russian), Contract DA 49-083 06A-3137. 

VESIAC 14,461 VU For the equipping of teams conducting seismic surveys in a low- 
frequency modification, apparatus 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 suitable 
for carrying out work by the correlation method of refracted waves 
and by deep seismic sounding.   Also discussed are:   a) a small porta- 
ble seismologlcal station, the "Zemlya" ("Earth"); b) the production 
of a low-frequency seismograph, the SPEN-1; c) the industrial pro- 
duction of NS-3 seismographs; d) the NCh (low-frequency) SS-30/60 
Seismic Station.   Also discussed is the influence of radio interference 
in low-frequency seismic surveying. 

MUEHLBERGER, W. R., An Investigation of the Buried Cnift of Nprth 
America, Semiannual Tech. Rept., Contract No. AF 49(638)-1115. 
Univ  of Texas. Austin, Texas, 1962. 

VESIAC 6254 VJ This repon describes the progress made in the procurement of 
AD 437 241 rock samples from various wells in the western and southwestern 

United States. 
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MUEHLDERGER, W. R., An Investigation of the Buried Crust of North 
America. Semiannual Tech. Rept., Contract AF 49(63ö)-1115( Univ. 
of Texas, Austin, Texas, 1963 

VESIAC 18,511 VU 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 Burled Crust of the North 
American Continent, Semiannual Tech. Rept., 1 October 1964 - 31 
March 1965, Order No. 180-62, Contract AF 49(638)-1115, Univ. of 
Texas, Austin, Texas, 1965. 

VESIAC 10,322 VU This Is the first reporting period for a one year extension on 
the contract to study the Burled Basement of the North American 
Continent.  The Final 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 portions 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. 

VESIAC 15,314 VU Petrographlc study of samples from more than 3000 basement 
wells, together with more than 200 new Isotropie 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-trendlng 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 Llano orogony, about 1000 m.y. agi'. 

MUEHLBERGER, W. R., Late Paleozoic Movement Along the Texas 
Lineament. Contract AF 49(638)-1115, Univ. of Texas, Austin. Texas, 
T965. 

VESIAC 10,015 VU Discussed and described is the Tcx.xs lineament.   About 200-250 
miles of right-lateral slip took place aloig this lineament during the 
late Paleozoic.   TTiis interpretation is supported by two lines of rea- 
soning, which are given in the report.   Similar analyses of the 
Amarillo-Wichita-Arbuckle trend from the same kind of data indicates 
that Texas' original position was just west of Florida.   Further impli- 
cations of this are given. 
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MUEHLBERGER, W. R. and R. E. DENISON, Precambrian Geology of 
South Central New Mexico, Contr. No. AF 49(638)-1115, Univ. of" 
Texiis, Austin, Texas, 1064. 

VESIAC 8134 VU Tiiis publication reports on the project that made a petrographic 
AD 455 523 study of sample materials from each basement well in the district, 

and Isotropie age determinations of selected samples in order to 
work out the geological 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 units, together with a description of those units, are given. 
Conclusions regarding the depositing of a thick Precambrian sedi- 
mentary and rhyolitic, and the depositing of limestone, sandstone, 
and siltstone, are included.   Hopefully, a study of Larmide intrusions 
will give information on the general composition of the underlying 
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. 

VESIAC 15,726 VU This paper describes a sequence of areas from north to south 
that outline in as near a chronologic order as possible, the major 
Precamorian events of the continental interior of the U. S., show the 
variety of basement rock types present, and show the varying detail 
possible in mapping depending on the kinds of data availabl«;. 

MUEHLBERGER, W. R., R. E. DENISON and E. G. LIDIAK, Buried 
Basement Rocks of the United States of America and Canada, Vol. I., 
Final Report, Contr. No. AF 49(638)-1115, Univ. of Texas, Austin, 
Texas, 1964. 

VESIAC 8544 VU This is the first of a two volume final report on the construction 
AD 449 390 of a map of the geology of the buried basement of the United States 

and western Canada.   The report is intended 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 formation.   It also includes:   1) the locatione 
and rock type of each sample studied peirographically; 2) the 
specific gravity of cores available; and 3) the Isotropie ages of 
rocks analyzed. 

MUEHLBERGER, 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. 

VESIAC 8545 VU This appendix (Vol. 2 of 2) includes an explanation of symbols 
AD 449 413 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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VESIAC 12,920 VU 
AD 628 068 

VESIAC 13,545 VU 

Uoni 'M ;^  0UCH/3' l™*"**"™8™ th.e itetiS^ Behavior of the 

IMS       Py e' Technlcal Un'versity, Karlsruhe, Germany. 

„„ The dK1.St„0rtlng. effeCt 0f the ea^th,8 cru8t on the spectrum of seismic 
Mgnals which are transmitted from the source through the mantle to 
he receiving station, is discussed.  In an attempt to correct for the 

.nfluence of the "receiver-crust" a crustal mod^l for the region of 
the Grafenberg Observatory (GGGR) near Nürnberg, Germany  has 
been der ved.  Its main features are a positive velocity gSnt at 

S atout 10 km^t  lne baSrent' a '—^"y ««ISS at a depth of about 10 km, and the possible existence of a hlgh-velocitv laver 
just above the Mohoroviclc discontinuity. velocity layer 

MUErt\*?vS-' a,^K;,FU^HS• ^'v^t'Kations on the Nonelastic behavior 
S^J^y&gft Quarterly Progress ReptTlNIo. 2, AF 61(052)- ' 
86i, ueophyslcal Institute, Tech. Univ., Karlsruhe, Germany. 1965. 

tiritv
A
aT1i^ft

Pr^edUre f0r the iSOlation of the effect8 «' anelas- 
« of K^.    ^ t0 ?* Upper mantle and it8 ^plications on the spec- 

tra of body waves Is outlined.  Reliable information about the source 
spectrum and the spectral "transparency" of the .rust below the 
source and the receiving station has to be obtained prior to analysis 
Work continued to collect previously obtained data on crustal and 
Hnn ^ !    rUCti,re in Europe and t0 ^interpret seismic refrac- 
Uon 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 h^gh- 
velocty layer on the spectra of body waves is discussed for two 
models of crustal structure along the Haslach profile. 

VESIAC 14,975 VU 

^S,8-' ^A,™^8' Ig^g^tions on the Nonelastic Behavior 
of the Upper Mantle QuarttTITNSFHtive Progress ReprN^I £ 

Srmany   1F9666.(      )'861, ^^ ^ Tech   U"iv-. Karls^'e, 

mi. KJPeC.lal FOrtran " ProBram for ^e spectral analysis of seis- 
mic body Phases 1S briefly described.  The P- and S-waves of a 
mtH H0« (10

f
SePte,Vber 1960) have been analyzed with different 

filters, different sampling intervals and with different time windows 
Further evidence for the existence of a low-ve'ocuy channelln 1^ 
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 

LX68 m    ,iVlf0r Central Eur0Pe is P^tnttd.   Numerical exper- iments with slight variations of the model parameters and their 
effects on Rayleigh wave dispersion and S-wave travel times are 

MUELLER, SK. FUCHS, Investigation on the Nonelastic Behavior of the 
Upper Mantle, C^iarterly Progress Rept. No. 5. Contract AF 61(05r' 
861, Geophysical Inst.. Tech. Univ.. Karlsruhe, Germany   1966 

442 



— WILLOW   RUN   LABORATORIES 

VESIAC 16,368 VU P-phases from three shocks recorded by the lonB-period ii.stru- 
ments of the LRSM Graefenberg Observatory have been harmonically 
analyzed. The spectra of the three components show similarity eve" 
n details for the same shock. Slight discrepancies must be ascribed 

to different instrument response .-md to different transfer functions 
for the vertical and horizontal compünents. 

VESIAC 16,519 VU 

MUELLER, S.K. FUCHS, Investigations on the Nonelasticn^vmr of the 
g^ ManUe Quarter y Prog. Rept., ÜSESBlSrWmimT, GeoliTys. 
Inst., Tech, Univ., Karlsruhe, Germany, 1967. 

A brlel summary of the work done in evaluating the effect of the 
crust and upper mantle on the spectrum of body waves is (riven. 

VESIAC 17,624 VU 
AD 658 047 

MULLLLR S., K, FUCHS, Investigation on the Notifeiastic Behavior of the 
Upper Mantle, Scl. Interim Rept., ücl. kept. No. 6, ContracTAFfTfflto)- 
«61, Geophys. Inst., Tech. Univ., Karlsruhe, Germany, 1967. 

.u     ^fP«*1""11 of seismic body phases radlatcxl from sources within 
he earth s crust Is distorted by multiple reflections In the crustal 

layers.   To estimate the crustal distortion crustal transfer functions 
for P-waves have been computed for sources havlnR a simple radiation 
pattern in the infinite medium.   Radiation patterns have been oomputtd 
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 

VESIAC 18,521 VI' 

MUELLER, S., and K. FUCHS, Investigation on the Nonclastic Behavior 
of the Upper Mantle, Progress Rept. No. fl, Contract AF SlflBSFMl 
Geophysical Inst., Technical University, Karlsruhe, Germany, 1967 ' 

New calculations of the radiation pattern for the two basic source 
types (atmospheric and burled explosions) have been carried out    / ny 
quantitative conclusions based on the radiation pattern crucially de- 
pend on a precise knowledge of the structure of the "source crusf 
Attempts have therefore been made to evaluate tht influence of various 
crustal parameters. 

VESIAC 18,324 VU 

MUELLER, S.. K. FUCHS, Investigations on the Nonelastlc Behavior of the 
yjPi»r Mantle   Progress Rept. No. 9, 1 August - 3l OctobeFlMTTcTn"- 
tract AF61(052)-861, Geophysical Inst.. Tech. Univ.. Karlsruhe. Ger- 
many, 1967. 

This report discusses the present status of the work being r^one 
on the investigation on behavior of the upper mantle. 

VESIAC 14,977 VU 
AD 641 312 

MULLLLR, S., K. FUCHS. Investigations on the Nonelastic BgfajTtor of the 
Upper Mantle. Annual Üumm. Kept. No. 1, Contract AF ei(Ö52Pföl— 
Geophysical Inst., Technical Univ., Karlsruhe, Germany. 1966. 

In thisi annual summary report, the following work is reported' 
Da procedure for the spectral 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 refractioti results close to tht ^ raefenberg 
Observatory in northeastern Bavai.a; .iew transfer functions have been 
computed for three crustal models ii central Europe; 4) crustal data 
have been compiled for a trans-European profile from the Iberian 
Peninsula to northern Fennoscandla; bl the structure of the upper 
mantle in Europe was derived from «' rface wave dispersion data and 
body-wave travel limes. 

MULLER, S., "Influence of Seml-Elastlc Sediments on the Propagation 
of Oceanic Raylelgh Waves," Inst. of Ground Displacement and Seis- 
mology, Jena, No. 77, pp. 171-175, Undated, (Translated from Ger- 
man). Contract SD-78. 

VESIAC 12,721 VU The analysis of nonstatlonary seismic processes by means of an 
electronic sound spectrograph, as given by Ewlng, Müller. Landisman, 
and Sato, permitted for the first time an accurate Investigation of the 
spectrum of oceanic Raylelgh 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, S., "Investigations of Continental Raylelgh Waves in Eurasia," 
Inst. of Ground Dynamics and Seismology, Publ. Jena, No. 77, pp. 165- 
TTD,      dated, (Translated from German), Contract SD-78. 

VESIAC 12,722 VU Two earthquakes in Sinklang, 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''1 was continental and crossed 
an extensive mountain massif In the vicinity of the focus.   Both sels- 
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 Raylelgh 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 AngleTrom 
Two Local Stations, Sei. Rept. No. 24, Contract AF 6l(052)-657, 
Instituto Geografico Y Catastral, Madrid, Spain, 1968. 

VESIAC 18,328 VU Simplified method based on working assumptions 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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VESIAC 16,497 VU 

MUNUERA, J. M., Far Shocks Magnitude Determination from LP Malaga 
and Toledo Seismograms, tJcU Rept. No. 20r Contract AF BTWBTPgW 
Inst. Geografico Y Catastral, Madrid, Spain, 1966. 

The paper presents preliminary results obtained as an extension 
of the magnitude scale which was deduced for near shocks and is 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 laboratories 

VESIAC 16,645 VU 
AD 647 952 

MUNUERA, J. M., The Intergovernmental Union of Seismology and Seis- 
mic Engineering (m Spanish). Contrart Ay R\{M')\.^f fctggö 
Geografico Y Catastral, Madrid, Spain, 1965. 

The UNESCO organized f-.r missions of inquiry into seismology 
and seismic engineering for the regions of Southwest Asia, Soull 
America, the Mediterranean and Near Orient, and Africa.   At the XII 
meeting of the general conference of UNESCO a resolution was ap- 
proved authorizing the General Director to call together an internovorn- 
mental meeting on seismology to determine a concerted actln for the 
improvement of seismic networks, and of the tsunamis warning sys- 
tems, and also to gain more effective protection against earthquakes 
Thus in 1962, the Intergovernmental Union of Seismology and Seismic 
Engineering was formed.   This test pertains to the organization and 
observations of the missions pertaining to seismology and seismic 
engineering. 

VESIAC 15,897 VU 
AD 637 674 

MUNUERA, J. M.. Seismic Magnitude and Specific Absorption Coefficient 
in the Iberian Region. Sei. Rept. No. 14. ConirJcrj.in'^jnvnZKKr " 
Instltuto Geografico Y Catastral. Madrid, Spain. 1965. 

Tills report presents a description of the magnitude scale used 
by the Spanish ^eismological Survey (SSS) for earthquakes inside the 
area 5    E - 10   W. 35° - 44° N. which has been derived from shear- 
wave data.   A term for the specific absorption coefficient is included 
in this magnitude scale.   The coefficient is computed using lheoretic:il 
and empencal formulas.   Kxamples of the use of this scale are given 

VFSIAC 7696 VU 

MUNUKRA. ,1. M.. Spanish Map of Probable Seismic Frequency (Abstract I 
Conlr. No. AF Glffff^T-^"?. Inst. Geografico v Catastral   Madrid 
Spain, 1964. 

This is an abstract of an unpublished article.   The authors used 
as material the previous selection of earthquakes grouped by eoochs 
Discussed are:   1) use of the Gulenberr, and Richter formula; 2i the 
establishment of the probable frequency period. 3) the fad that all 
available seismic data are plotted when the intensity was VI or innre 
4) the designing of the equal-frequency curves, following a simple 
topographical criterion.   This map can be usec; to establish different 
zones in order to obtain application for the building codes or earth- 
quake engineering rules. 
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VESIAC 10,76i> *U 

MUNUERA, J. MM "Spanish Seismic Map for Probable Intensity," Memo Has 
del Instituto Geograftco y Catastral, Vol. 34, No. 2, pp. 1-15, 1965, 
(Translated from Spanish), Contract SD-78. 

An earthquake catalog published by the Seismology Service of the 
Inst. Geografico y Catastral is discussed.  The following 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 isosetsmals of equal 
probability.  The map has been prepared for this purpose, limited to 
the Spanish territory in the region.  Weighted regression, probable 
frequency, isoprobability, and other subject) are discussed. 

VESIAC 7472 VU 

MUNUERA, J. M., A Study of Seismicity on the Peninsula Iberica Area, 
Annual SUmm. Rept. No. 1, Contract No. AF 61(05Z)-657, Instituto 
Geografico Y Catastral, Madrid, Spain, Dec. 1963. 

This report contains:   1) Introduction, describing, a) Program 
of the research; b) Work planning to develop the research; 2) Pro- 
gress during 1963, a) Disturbances and background noise, b) Cali- 
bration oi SSS net, c) Microseismic storms. Tolodo and Malaga, 
d) Seismicity of the area, e) Crustal structure; 3) Technical Notes 
Formulated:   (TN-1) "Seismic Data", Sept. 1963. .1   M, Munuera; 
(TN-2) "Calibration of »he 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. Lope;. Arroyo. 

VESIAC 10,278 VU 
AD 615 728 

MUNUERA, J. M., A Study of Seismicity on the Peninsula Iberica Area, 
Annual Summ. Rept. No. 2, Contract ÄFSiföS2)-6S7,Instituto Gec- 
graflco Y Catastral, Madrid, Spain. 1965. 

Work accomplished In 1964 includes studies in:   a) background 
noise;   blopttmum working conditions of the seismograph net;   c) study 
of microseismic storms, and the study of differences In these storms 
in Toledo and Malaga;   d) regional structure by seismicity studies 
and comparison with geotechnlc Spanish maps;   e) crustal structure 
deduced from near and distant earl^uakes, and cumparison with the 
average structure of Europe.   Also included is a summary of the 
scientific reports for 1964, ant! a list of other addition.!   papers. 

VESIAC 13,911 VU 

MUNUERA, J. M., A Study of Seismicity on the Peninsula Iberica Area, 
Annual Summ. Rept. No. T, Contract AFl) 1(052)-657, Instituto 
Geografico y Catastral, Madrid, Spain. 1966. 

Topics reported here arc concerned with seismitlty, crust- 
mantle structure, and seismic analysis of the Toledo and Malaga re- 
gions.  Sprcnt;nether seismometer calibration, computer protxrams, 
seismicity. crust-mantle structure, and research on the upper man- 
tle structure In the Toledo and Malaga areas are discussed.   Tech- 
nical papers completed during 1965 are uululed. 
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VESIAC 18,662 VU 
AD 671 514 

MUNUERA, J, M., A Study of Soismtctty on the Peninsula Ibenca Area 
Annual aimm. Rept., UL mary - 31 recember 1M7, Contract AF' 
61(052)-657, histituto Geog-aflco y Catastral. Madrid. Spain. 1968 

A progress report for 1967. summarizing computer programs 
prepared, results obtained on Iberian travel times and methods 
followed in the studies, mainly on focal mechanism is coiitained in 
this report.   The report includes abstracts of 4 papers presented to 
the XlVth General Assembly, Zurich, of the IUGG, a list with other 
9 publications and 8 additional papers in different stages of prepara- 
tion. 

VESIAC 18,331 VU 
AD 671 518 

MUNUERA, .1. M 
Final Sei. RepL, 1 Jan. 1M3 
657, Inetituto Geografico V Catastral, Madrid, Spain, 1968 

A Study of Seismicity on the Peninsula Iberica Area, 
to 3 f March 1968, Contract ÄF 61(052) 

The Final Scientific Report contains a note on station factor« 
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 includes also the ab- 
stracts of the 26 Scientific tteports produced and the 11 additional 
papers published In the total research time, from 1 .Ian   1963 In 31 
March 1968. 

VESIAC 10.285 VU 

MUNUERA. J. M.. A Study of Seisinicity on the Peninsula Iberira Area 
ä'^i^^^SCfrequenc^. Scientific RepoH No. 6. ConträcTSF" 
6l(052)-657. Instituto Geografico V Catastral, Madrid. Spain. 1965. 

The authors have studied the density of sluvks al the different 
active quadricles 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; plotted are the acceptable epicenters with 
coordinates computed or deduced from macroseismic determinations. 
Results are given concerning U'c 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. 

VESIAC 14.807 VU 

MUNUERA. .1. M., A Study of Scismicltv on the Peninsula Iberica Area - 
Scientific Report No. 17:   Iberirin"^ersmicily. tS5Tngg57ÜmüFaTT 
AF6l{()52)-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, intralplne character and intermediate foci in re- 
lation to faults have been deduced in agreement with those of a fifty- 
year period. 

MUNUERA. .1. M.. .1. MORENCOS. A. L. ARROYO, and 0. PAVO. A Study 
of Selsmiclty on the Peninsula Ibenca Area, Scientific Report Mo 
13, AF 61(0521-657, Instituto Geografico v Catastral. Madrid   Spain 
1965. ' 
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VKS1AC 13,491 VU Four main areas are considered in the report:   (1) In an attempt 
to improve the recordings, the authors have investigated the origin 
and characteristics of the background noise on the SSS net, mainly at 
Malaga and Toledo; (2) They have considered it a fundamental task to 
standardize the SSS net, mainly the BP Hiller seismographs, built as 
an homogeneous series 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, .1. M. and A. LOPKZ-ARROYO. A Study of Seismicity on the 
Peninsula Iberica Area, Sri. Rcpl. No. 21, Recording Capabilities of 
acme Sbaniah «eismolögicäl Station .. Contract AF 61föS2T-65Trinsr. 
Geografico Y Catastral, Madrid, Spain, 1967 

VKSIAC 19,021 VU Sensitivity curves for TOL and MAI, stations are deduced.   It 
AD 662 641 is shown that TOL is more sensitive than MAI. owing mainly to its 

longer period microseismic noise, different of the P-wavc period. 

MPRAYAMA, N.. "Pressure Waves Produced by the Large Nuclear Ex- 
plosions in 1961-1962." Kishoclu- Kenkvu .liho. No. Ui   pp. fi-e. March 
14.  1963. (Translated from .Tapanesc), Confract SD-TB. 

VKSIAC 12,446 VU Direct waves, first trains A. MttpoM waves, second trains A. 
and return of the direct waves after ;i complete global passage as well 
as third trains A were found in Ihe microbarograph records of the 
large explosions at Novaya Zemlya in 1961-1962.   Observed features 
of these pressure waves including son e new findings are referred to 
in some detail in this article.   Some of the dispersion curves of group 
velocity against period exhibit the effects of thermal structure and 
wind in the atmosphere M the propagation of pressure waves.   Tracing 
of an inversely dispersed wave tram superini|)<>Hed by a normallv 

.    dispersed wave train in A waves.   Other inversely dispersed waves 
having a period shorter than O.f) minutes are found. 

Ml'lUHX'K, .1   N., Configuration of the Crust-Mantle System in the Central 
Aleutians, an Hypothesis, Contract AllPA Order No. r)33. Earthquake 
Mechanism Lab.. San Francisco, Calif., 1967. 

VKSIAC 16.631 VI' This report describes Ihe construction of a livpolheoretic.il geo- 
logic model of the region between the Aleutian Isl.nuis and the Aleutian 
liench, using data from the 1961 Central Aleutians seismic exiH'n- 
menl as well as data from other investigalions. 

MTRDOCK. .1. N.. Prelinunarv Reiiort On Earthquake Studies. Contr. No, 
AF 19(604>-Hri 17. Texas last.. Inc., Dallas, Texas. IW-I. 

VKSIAC T8M VI' This report attempts to determine Ihe feasibililv of olitaining 
polarity data from secondary phases and to arrive al a better notion 
of Ihe control thai Ihe focal mechanism exerts on Ihe seismic record. 
These studies are now |)ossib|e vrttii ^nown instrumenl magnificalion 

448 



WILLOW   RUN   LABORATORIES 

and uniform instrumentation of the"world array".  The st-idy is aimed 
at determining:   1) whether polarity of secondary phases may now be 
obtained from uniform recordings; 2) the actual effect of the focal 
mechanism on the attenuation 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, seismic signatures from the Sprengnether sys- 
tem, and other subjects. 

VESIAC 14,469 VU 

MURDOCK, J. N., A Study of Earthquake Activity in the Central Aleutians 
Recorded at LocaT Wstances, Technical Letter EML-2. ContraFT  
ARPA Order No. 533, Earthquake Mechanism Lab., San Francisco 
Calif., 1966. 

Small-magnitude earthquakes occurring m the Central Aleutians 
during the time of the 1964 Aleutian experiment have been located 
from seismic data gathered at local 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 ieep 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. 

VESIAC 8150 VU 
AD 441 861 

MURDOCK, J. N. and J. G. MC OERMOTT, W-ridwide Collection 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 earthquaket,.   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 all solutions 
contain some nodal figures which were arbitrarily drawn.   The P 
data will allow other configurations.   Use of S data has permitted 
the exclusion of some possibilities in fault-plane orientation as well 
as exclusion of certain mechanism types.   Also discussed are:   loca- 
tion of recording station to evaluate attenuation patterns and the 
attenuation pattern in the nodal vicinity, two distinctly different 
polarity and attenuation patterns found in studyinf, the suite of KuriU 
Islands shocks. 

MURDOCK, J. N., f. H. PFLUKE. R. G. KRAYNICK, and M. E. BLACK- 
FORD, et al., Microseisms and Teleseisms Recorded in Australia 
Tech. Rept., Contra''t ARPA Order No. 
San Francisco, Calif., 1968 

VESIAC 18.519 VU 

533. I'arthquake Mech. Lab., 

The Earthquake Mechanism Laboratorv 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 proiect 
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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VESIAC 9295 VU 

MURPHY, B. F 
Firing Report. Final Photo R^iorT   ,. 
Germ38hausen & Grier, Boston, Mass 

and L. DONOVAN, Project SHOAL. 
. VuF-1006. DÄSA '"T'ISIKMI. 

1964. 

Final Timing» d 

Prnw.d«tCr,,Poun 0f the «J^Pment and operational procedures for 

SSS !er3eobtäin^mera8 ^^ ^^ ** ** ^««ographic 

VESIAC 6477 VU 
• VT/i034- K S. Coast and Geodetic airveyTwi^hrDrc    1963 

YellowlX^o'lUc)'ASS" 0f reCOrdinp ****** of • cuuwKniie waiion (YKC). described as a relafivelv Mrtl^li   I   I 

Sallon (COLI of Hie roaM and G«i<l«lc Survey.   The VKC rrarfi'».?. 

VESIAC 6799 VU O 

MURPHY, L. M., Selsmologlcal Bulletin 
Concepclon. El Jülvador HTOff ^nh^FT 
ana ueoaet.c Survey. Wash.TD. C, 1963 (6h'lClÄ"h VSE oiilvi 

eclal Field ProRram. Nueva 
n No. VT/2034. U. S. Coast 

VESIAC 7578 VU O 

MURPHY. L. M.   Sgismolotrical Bullelln Sbecial FielH Pn,Kram   fiu.,v.l 

ONLYK feWWaCTKT; 1964 (OFFICIAL l-k 

VESIAC 8128 .1 VU 
AD 441 592 

Wm^' kJ?/** •,- N- JO,tDAN. Aspects ..f Magnitude DetemUnation« 
^e^d

T^i^^^ PeT^tiTai^^^ 

sr^ss:: r9o64m^rD,,iv-ot Mic^an- *-•of s^ * «M.. 
In connection with the USC&GS con^niter propram for deter- 

m.nin, maputudes of seisnUc events, the au.hors'discuss the "art 
o  the pn.gram wluch will try to relate Me magnitude equal on« in 
all ranges of depths and distances.   Research indicated nerd f.^ri 
U^-rang.. studv of magnitudes in order to in.pn.ve'he s"fe-ö . he 
art.   The ma.n consideration of the problem are:   1) the nature of 
he pmpaga .on path; 2) the nature and mechanism of the forces i« 
he focus; 3) the depth of focus; 4) energy range at the focus"nd 

I) responsr characteristics of the detectors.   The second"ecüön 
of .h.s re,x,rt discusses "General Considerations" concerning 
magmtude ecuat.ons; the third part discusses the USC&GS pnfgram 
to study body-wave magnitudes. program 
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VESIAC 12.435 VU 

NAIMARK M. A.   "Estimating From Below the Absolute Value of the 
*,R2?t8 0f the Fr^uency Equation of an Elastic Jyer Lvlne on 

an Elastic Half Space," Trudy &eIsmol. jngt.. No. 127  JJ   16-25   1948 
(Translated from Runslan), CWract S!>-7ff. • "'• PP- Iö ^5. 1948. 

It Is shown that the frequency equation of a system consisting of 
TnVhl'f C ^f' o:erlay,ng an e,afltlc half «Pace does .orhave^ots n the interval, where P is the frequency, and a, .s the velocifv^f .L 
longitudinal waves In the medium of th^half 8pa2ce y       h 

VESIAC 12,556 VU 

NAIMARK  M. A., "Vibrations of a Thin Elastic Layer Lyimj on an Elastlr 
AalfHS^Ce;.Under the Influence of a Concentrated Harmon"c ?orJe 
m  o'o ? ? r«?; ^rfaCe.0f ,he Layer'"  Trudy ««ism.  nsf.   No. 127, pp. 1-15. 1948. (Translated from Rus8linTrronrraH"BD-78 

SUSS rÄKTÄÄ—-s' -» -A"".. 

VESIAC 8140 VU 

NAKAGAWA  I.. A Program for Lecolazefs Method in Harmomc Ar.alvsis 

übserv.. Palisades. N. Y.. 1964. —ra«™ ueoi. 

MH i^f?013^'.'8 Teth0d has been widely used for analyzing earth 
ISli h     ^   ^ ^i,h a g*"""1"-   A nHtm for the Lecolazefs 
method has been written for an electronic computer, the IBM 7094 
The program consists of two parts; one Is a calculation of observed 
ides and the other that of homologous tides.   Data correction  data 

fil ering and error calculation are included in the former and cal- 
culation of geodetic coefficients in the latter. 

VESIAC 1*98 VU 

Ä^ h SgEggJg^S of ««faction Arrivals and the Nature 
oMhe Mohoroviclc DlscomTHIiitv fWr BSTKrimipHnSsr1 

syivania Stale Univ., University Park, Pa.. 1963. '""»e"" 

One of the recent developments in the study of the r.-lure and 
origin of the discontinuity is the phase transition theory,   nwhtch 
a broad trans »ion zone at the discontinuity is expected    To seek 
selsmoloKical evidence of the transition zone, a ^ructure with a 

cominuitr.'nH f" ZOne haS.been POS,Ulated as ' model of "- **- continuity and frequency dependence of refraction arrivals has been 
.nvestiKated. first by theoretical considerations. secSy by ul.ra 
sonicmodel experiments and finally by analyses „f field data o 
tamed m Maine, 1961.   Combinine the results of these investiga,ions 

.   nenM hd an.es,i":ate of K minimum possible velocity ,rädten 
at the Mohorov.c.c d.scontinuity in the Gulf of Maine to be made 

JSSZSS*is 6 (kn, sec)/kni for ,,,c minimum —ihie 

NAP
CoT.ev A1'' V- "^ StrUCtUre 0f Directional Characteristics of 
nS^ofyÜ'^S11?«^^8" rA^ NaUk- pnkladnava Geo- ngta, Vol. 22. pp. 25-52. 1959. (Translated from ^ssranTTC-MÜ^cT 
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VESIAC 9953 VU This report develops the methods of calculation and structural 
directional characteristics for the majority of types of complex arrays 
now in use.   Main areas of lüvestigation 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. 

VESIAC 18,512 VU 

NATIONAL OBSERV. OF ATHENS (S^AFF), Aftershock Sequence and 
Crustal »ructure In the Region of Greece (Outline of the Proposed 
Project), Contract:   Agency Document. National Observ. of Athens, 
Seism. Inst., Athens, Greece, 1964 

This i »port is the outline of the proposed project "Aftershock 
Sequence and Crustal Structure in the Region of Greece".   This pro- 
ject concerns the followlrg two main problems.   (1) The aftershock 
sequence and aeismicity in the area of Greece; (2) Crustal and upper 
mantle structure and space coordinates o( tte hypocenters in the area 
of Greece. 

VESIAC 17,449 VII 

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 OSA-3137. 

This paper shows that the frequency equation of a system which 
consists of an elastic layer, lying on an elaslic half-space, can lave 
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 medium 
fitting the half-space and p is the observed frequency. 

VESIAC 16,131 VU 

NAYMARK, B. M., "Some Functional Methods in the Ideal Linear Theory 
of Elasticity." Trudy Inst. Fizlki Zemli, A. N. SSSR. No, 11, pp. 90- 
120, 1960, (Translated from Russian), Contract DA-49-083 OSA-3137. 

In this article three problems of the theory of elasticity are solved 
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. 

VESIAC 19,907 VU 
AD 855 745 

NEEDHAM, R, E. and A. K. STEELE, Montana LASA - Data Analysis Tech- 
niques, Sei. Rept.. Rept. No. S-110-33, Contract Fläe2fl-68C-Ö4(5L  
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 lime 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-301-6i, U.S. Bureau of Mines, Wash., 
DOE, i9«2. 

VESIAC 7347 VU The objectives of this investigation were to determine the strain 
propagation laws for a strain pulse in salt ajv\ to compare the seismic 
effects from the detonation of different explosives in salt. 

NICHOLLS, H. R., Shear and Longitudinal Waves from HE Detonations in 
TXiff—Comparison of Tuff and Granite Data, Final Rept., Contract No. 
ARPA Order No. 172-61, U. S. 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 resistant   -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. S. 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.   Bv detonating small charges of 
high explosives in shallow drill holes near u free 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 wert calculated. 
From these velocities and the density of the rock, the elastic con- 
stants were calculated. 

Hie 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 
compared and significant differences noted. 

NTKITIN, L. V., "Propagation of Elastic-Plastic Waves in Continuous 
Media, (All-Unlon 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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VESIAC 12,011 VU 

NIKOLAVESIOI, A. A., "Density Characteristics of the Geologic Secilon 
of the Eastern Part of the Siberian Platform," Prikladnava Geofizika. 
No. 23, pp. 112-126, 1959, (Translated from Russian), Contract SD- 
78. 

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 llthologlcal composition 
of the rocks, to the density of similar rocks In other regions, and 
were obtained by analyzing mor< than 10,000 measurements; (2) the 
average density of the various groups of rocks of (he crystalline sub- 
structure varies from 2.6 to ?.95 g/cm3; 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. 

VESIAC 19,766 VU 
AI) 848 080 

NORTHROP, J., Relationship Between Source Characteristics and Earth- 
quake T Phases In the North Paciflc"Äre"a, Res. & Dev. Rept.   Sept  ' 
1964 - May Mb, Kept. No. NIIWC TP 88. Contract NONR 3748(01). 
Naval Undersea Warfare Center, San Diego, Calif., 1968 

This report covers an investigation of earthquake-generated 
underwater-sound signals (T phases) from the A'»utlan 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. 

VESIAC 20.173 VU 

NORWEGIAN DEFENSE RES. EST. (STAFF). NORSAR Phase 1. Operation 
and Maintenance. Tech. Interim Rept., 1 February to 30 November ~ 
1968. Rept. No. ESD-TR-69-00, Contract F610r)2-68C-0009. Norwegian 
Defense Res. Esl.. Kjeller, Norway, 1969 

The report has four chapters:   (1) A short introduction slates 
Hie 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 geographical 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 experiences are summed up. 
partly as a narrative of the operations, partly in the form of graphical 
si all sties. 

VESIAC 20.340 VU 
AD 711 069 

NORWEGIAN DEFENSE RES. EST. (STAFF). NORSAH PHASE 2, The 1968 
Installation Program. Tech. Rept., 1 Jan.lMrto Spring 1?69  Rept 
Nos. ESD-TR-^M: NDRE IR-S-45, Contract F61052-68C-0060 
Norwegian Def. Res. Esl., Kjeller. Norway, 1969. 

Project NORSAR concerns installation and operation of a large 
seismic array in S-E Norway. 

Tins report covers that part of t'.e NORSAR Phase 2 installalion 
which lias customarily been enütleri the 1968 Inslallation Program.   It 
covers Ihe field Installations of the so-called A and B-ring subarrays. 
i.e. the innermost H subarrays of the array, and to some extent also 
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VESIAC 19,306 VU 
AD 691 010 

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- 
tion 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. (STAFF), Norwegian Seismic Array - 
Phase 1 (Installation), Final Tech. Rept.,"Repr. No. IR-S-37, Contract 
F61052-6ÖC-0009, 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 0yer 
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 0yer, 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 recorcrng of digital codes 
for identification, time-of-day and sensor 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 implementation stapes and presents the 
technical data of the project. 

VESIAC 9570 VU 

NUWN. H. D., The Design, Fabrication and Laboratory Testing; of a Deep 
Well Inertia! Seismometer, Semiannual Rept., Contract AF 33(600)- 
32B?0, VT/1129, United ElectroDynamics, Inc., Pasadena, Calif., 1962. 

Described is a seismometer, 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 85",', of the design as follows:   (a) seismic 
spring attached to the mass through a levered flexure system; (b) 
lower flexures to be of ihe 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., Tne Design, Fabrication, Laboratory Testing and Field 
Evaluation of a Deep Well Incrtial Seismometer, Progress Report, 
Rept. No. T/1129-18, Contract VT/1129, AF 33(600)-42800, United 
ElectroDynamics. Inc., Pasadena, Calif., 1962. 
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VESIAC 15,326 VU This report describes the operation, the results of laboratory 
testing and the field operation of the inertial seismometer.   The con- 
tract's objecUves 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 r.?ed for an integral 
preamplifier.  Capabilities, design, and testing of the 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. 

VESIAC 6855 A VU 

NUTTL1, O., The Determination of S Wave Polarization Angles for an 
Earth Model including Crustal Layering. Semiannual Tech. Repf.   No 
6, Contract No. AF 1^(604)-7399, St. Louis Univ., St. Louis, Mo.,' 1963. 

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. 

VESIAC 8217 B VU 

NUTTLI, 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. SP-Tfl,  
Univ. of Michigan, Inst. of Sei. & Tech., Ann Arbor, Mich., 1964. 

The author deals with the 'auction 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- a.id S-wave particle motion in the upper mantle 
near the recording station.  The author mentions some problems 
which involve the use of bodywave amplitudes to which his investiga- 
tion may apply, and also gives some background information on the 
problem.   At the end of the report are a number of conclusions, the 
central idea of them being that the crustal and  ipper-mantlc structure 
has an important effect on the amplitude and wave shape of recorded 
body-wave motion. 

VESIAC 17,613 VU 
AD 822 630 

OBENCHAIN, R., LASA Phase Shift Measurements. Sp «ial Rept., Contract 
VT/5071, AF 33(657)-14104, Teledync Indust., Inc., Earth Sei. Div. 
Alexandria, Va., 1966. 

As part of tie engineering evaluation of Montana LASA; an exten- 
sive measurement program was conducted to determine the magnitude 
and bounds of phase shift in the sensing system of LASA.   A (otal of 
75 systems and their major components contained in subarrays AC, 
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. 

VESIAC 17,612 VU 
AD 822 631 

OBENCHAIN, R., Plastic Casing Study - Special Report, Contract VT/5071 
AF 33(6571-14104, Teledyne Indust., Inc., Earth Sei. Div.. Alexandria 
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.   II was found that it " ' 
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n °Pi ASA^ ?, efi
Slble^.UtlliZe Plastic pipe t0 house seismometers in a LASA installation.   Taking life expectancy into consideration, the 

plas..c pipe competes favorably with the cost of steel pipe.   Preliminary 
checks indicate that the seismometers operate satisfactorily with,™ 
the plastic pipe. 

VESIAC 17,610 VU 
AD 822 628 

OBENCHAIN  R., RA-5 Amplifier Temperature Effects, Special Rent    Con 
tract VT/M71 Al Jia|lö'i).141ü4/l'.l«ly„. Indui.  iSc    Earth Sei 
Div., Alexandria, Va., 1966. -m. oci. 

nm ,?nrinB ^ reP°rtinB Period. measurements were made on two 
ampllfitrs and wellhead vault panels which were obtained from the 
LASA maintenance center in Miles City.   These measurements were 
made over the temperature range of -20OF. to +140oF    Both thermal 
transient and stable temperature measurements were made 

VESIAC 17,609 VU 
AD 822 632 

OBENCHAIN  R    RA-5 Amplifier Temperature Effects. Supplement No   1 

ST^StS^1^ ? "W^nra* Teledyne Ind M i Inc., Earth Sei. Div., Alexandria, Va., 1966. 

lur* Ifhf^fePOA^, C0Verf. additional work on RA-5 amplifiers tempera- 
lure effects.  An investigation of the dynamic range of .ho ampli ier 

iZicn" LT^T ""^ WaS n,ade- ^ SJ course of .hi , ves- 
Ugationjhe 1 neanty and common mode response of the amplifier were 
measured.   The results of these measurements are reported 

VESIAC 17,608 VU 
AD 822 633 

OBENCHAIN R., Remote Amplifier Gain Calihraiinn .-.„rf powor for Sub. 
arrays Bl and F3, Sei. Rept., Contract VT/bOVl, AF a3(657)-l4l0r" 
Teledyne Indust., Inc., Earth Sei. Div., Alexandria, Va., 1966. 

The description of a system for remote amplifier calibration is 
presented. 

VESIAC 1V,614 VU 
AD 822 629 

0BEyS^j?'.R".Äiu'Bggf>Ph ^V - SPccial ***" Contract VT/5071, 
AF 3J(657)-14104, Teledyne Indust., Inc., Earth Sei. Div., Alexandria, 

The purpose of the study was to determine the relationship of 
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 uiM- 
mtudes at the amplifier input. k 

VESIAC 17,611 VU 
AD 822 634 

OBENCHAIN. R., Thermoelectric Power Supply for LASA CTH, Special 
Rep    Contmi nmn, kV mm-lM, Tddyne Murt; ?nc 
Eartll Sei. Div., Alexandria, Va.. 1966. 

The power requirement for the LASA signal acquisition and con- 
ditioning components is centered in the 21 subarrays.   The consideration 
of fuure installations includes the probability that dependable  well- 
regulated primary power systems will not be available.   Therefore 
the employment 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 equio- 
ment is available. F 

0„h J1^ f tu™11 f0r ^Cll 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 

VESIAC 8135 VU 

0CAi;iN;'7"The,SneiS,?:lii:ity 0f ^^y-" Pur* ^d AppUed Geophysics, 
JD-78    

PP' '        /I' (TranB^edfrom ftuestan), tfo^tract 

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 a =   log^S was used according to the defini- 

tions given by Toperczer and Trapp, where S = Se /F-p represents 

the energy in erg/m h corresponding to the surface element of 0 5° 
In,.- If    0n^   Furthermore. the relationship between the seismicity 
and the tectonics of Turkey was studied by drawing maps of the epi- 
centers, the local depths and the frequencies of the earthquakes of 
various intensities. 

VESIAC 20,078 VU 
AD 700 812 

ODEGARD, M. E., N. MARK, N. J. LETOURNEAU, und T. H   KWON 
Ocean-Dottom Seismographic Station (QBS) Catalogue to Events'for 

Sei. fept. No. 1, Contract F-T96l8-68C^(58irHawaii List, of Geophs 
Honolulu, Haw;'      1969 "cupun., 

This is a catalogue of events recorded by the Columbia Ocean- 
Bottom Seismographic Station during the period 1 February 1967 to 
31 January 1968.   The text 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 

VESIAC 14,183 VU 

OLCZAK, T.,    On the Earthquake of February 27, 1780 in the Western 
inlf tmB'" Affi GeoPhystca Polonica, Vol. 12. No. 4, pp. 251-255 
1964, (Translated from FrenchTTContract DA 40-083 OSA-3137. 

Discussed are the different opinions regarding the location of the 
epicenter of the earthquake, of February 27, 17H6 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 Cleszyn- 
Frydek   n the immediate proximity of the foot of the western Carpathians. 
The depth of   he focus, the magnitude of the earthquake, and toreshocks 
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. 

VESIAC 13,999A VU 

OLIVER, J., Some Observations of Unusual Seismic Waves. Contract SD-78 
Univ. of Mich, I. S. T., Ann Arbor, Michigan, 1966.— 

Anomalous features observed on selsmograms obtained by long- 
period instruments at various sites throughout the world arc discussed. 
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ONG, C. Y., Frequency-Domain Maximum-Likclilmod Adaptivt- Fillerinn. 
Seismic Array Processing Techniques, Tech. Rept. N«. 9. Contract 
VT 0701, F33657-70C-0100, Texas Inst.. Inc., Dallas, Texas. 1970 

VESIAC 20,-121 VU Recent intensive study of adaptive (gradient-search) filterint; in 
tlie ti.Ttf- dormin has not SOIVM! the problems with rate-of-cunvernence 
problem, which is a major d1 licjlty with this technique.   A recent 
study based on a set of time stationary synthetic data ■howl 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 fillerin^ necessitates usint; only one con- 
vergence parameter for all filler coefficients, which may cause slow 
convergence for some data.   Frequencv-domam adaptive fillerinc 
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 lime-domain adaptive algorithm.   This algorithm 
was used with a set of synthetic stationary data previously used for 
a time-domain adaptive-filtering study.   Different filter lengths and 
convergence parameters were used.   Results are compared with 
beamsteer and time-domain adaptive filler. 

ON(i, CM Y., Long-Period Signal Separation Experiments, Seismii Array 
Processing Techniques, Tech. Rept. No. 6, Contract VT 0701. F336!>7- 
70C-01D0, Texas Inst., Inc., Dallas, Texas, 1970 

VKS1AC 2(),39r) VU The problem of separating Ravleigh waves from two distinct 
epicenters received simultaneously was studied.   The relations be- 
tween the target-to-lnterfernng-event fTTIEl ratio and inierfering 
event suppression as well as target event extraction in MCF design 
were examined.   I'sing the vertical OOmpOMnti of the arrav, the 
resulis show that interfering event suppression increases as TTIK 
ratio increases.   For the data recorded at LASA using a ^-channel 
21-point MCF designed with a TTIF ratio equal to -10 db and -lit db, 
the interfering event was suppressed by Ifi.Ti db and 22.0 db, respec- 
tively.   There was no significant signal distortion. 

The coherence between the vertical and hon/onlal traces of an 
individual site was examined, using two UBO samples.   Utilizing a 
2-channel, -IS-poinl prediction filter, prediction errors of -9.1 db 
and -16.4 db, respectively, are shown m the results. 

ORKC.ON STATE UNIV. (STAFF). Compilation of Reprints, C. atr. No. 
AF-AFOSR 370-02, Oregon State Inlv., CorvaTlis, Oregon, 1964. 

VESIAC 8569 Vl' This document is a compilation of the Following reprints- 
1) Technical Report 35 -  "A    port Gravity Base Station Network in 
Oregon," The Ore Urn (March 1964); 2] Technical Report 36 - "Earth- 
quake Knergy Release and Isost.isy," Hull. Seism. Soc. Am. (April 
1964); 3) Technical Report 38 - "The Oceans:   A Neglected Mlnm. 
Frontier." The Ore Bin (April 1964); and 4) Data Report 15 - "Sedi- 
mentary Rocks from the Continental Shelf and Slope (Xf the Central 
Coast of Oregon," The Ore Pin (Mav  19641. 
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VESIAC 15,915-T VU 

OROWAN, E , Ptiysics of the Seismic So..r™  |jplrt   K,,,  7QH.   .  v  _ 

Sn" rsrSLiÄf'S 1
,ia,,idJ,u, detrpiis'^ -.o wh^.,,.. 

«xlü-ally. steadily, earthquakes occur more or less prl- 

VESIAC 8K46 VII O 
AD 441 301 

M,??,i F- gg^g^! (?ru?t- Contract ARPA Order No   103-64 
u. s. O^Dfhd fcn^, ii^ D. c.. 1M4 (OKKiciAi, I'ST: ONLY.. 

VESIAC 13,7W2 VU 
AD 470 849 

t. {.colonu-al Survey. Denver. Colo.. 1965. Contract ARPA 193rsr>: 

orm c-hemical explos.ons. .„Ceate tha.'.he depth t .  he M ' 

^l.ttfIrtLS!rri
ain, A,,rUp, lhanKt"s i,,,,,,' M n'««-"ntinu.tv octur in thiee places.   Civen is the vel.Kily In the upper laver .,1 tJ 

crust.   Amplitudes of PN f;lll „ff w.th the „nerse Ih   d ,. .. • ., ^ '' 
^.ce;   .mphcafons „f „.Is re.ardin, the upper manUe Mructure an- 

VESIAC 8420 VU 

PAPA .KOIK.F. 0. E.   PMtoaoC an Electrical Analog for Snher.ol W .ve 

376-02. Ore,;,.,. Stale Univ.. Corvallis. Oregon. 1964. 

orPsJrlM1
,,,<,SiS inves,i«a,e8 ,hp «Mlfi of electrical analogs to re- 

• he compress.onal displacement propagation.   It is assumed   inn he 
source may he „.presented by , spherical radiator   I(n   1 1    J 

)e wave equation in spherical coord.nates. .he Iransfer f mu- in of 
•I- wave is obtained.   Design of the analog' s deJ      ed Ulr 
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the effects of multiple layerinB a second analoK> described here, was 
designed. 

VESIAC 15,024 VI) 
AD 641 160 

£   o^n
B- N   DEUnASIS. N. LIAP1S. G. MOUMOULIDIS. and 

G. PURCARU. Foreshock and Aftershock Sequences of Some LarKe 
fggagfeSJS^g "^l0" 0^ Grfecc- ^ienlKic Rent, tin   .-T^-.n, 
ÄFbl(übZ)-803. Natl. übserv. of Athens. Athens. Greece. 1966 

Deformation characteristics, magnitude and time distribution of 
the aftershock of the large earthquakes occurnni; in the renion of 
Greece from 1926 till 1964 are investigated.   An approximate rela- 
tion between the numl)cr of aftershocks and the magnitude and focal 
depth of the main shock ha:; l)een found.   Also, an approximate rela- 
tion has been derived betwe™ the magnitude of the largest aitershock 
and the magnitude and f.-cal depth of the main shock.   It is shown that 
some properties of the earth's material in me aftershock region -an 
be derived by studying the magnitude distribution and deformation 
characteristics of the aftershocks. 

VESIAC 15.170 VII 
AD 642 546 

PAPA/ACHOS. H.. N. MANDALOS. and M. POI.ATOU, Dispersion of Sur- 
TSroSy-SKSSiS! !" A'hc"s " ^"'"«'f"' Rept. N7rXC(,ntract  
mmtKmVttSmTmL^serv. „f Athens, Athens. Grice 
I Mot) 

Itecrds at Athens. Greece, of 85 earthquakes with epicenters m 
several regions of the earth were used to determine the group veloci- 
ties along thirty-five paths    The mean crustal thickness along fach 
path has iM-en estimated by comparing the observation with Press's 
standard curves.   A linear relation has been found between the mean 
crustal thickness and mean elevation along each path.   This relation 
is in agreement with Airy's isostatic hypothesis.   Determination of 
Love-wave dispersion along five paths and Hayleigh-wave dispersion 
along two paths in southeastern Europe arid northern Asia Minor nave 
values from 35 to 45 km for the crustal thickness in this region 

VESIAC 9442 VU 
AD 610 515 

PAPIKNO, It, H. PECKEH, 
Source. Final Kepi. No. AKCHI-(.4-IdO'i 
Allied Res, Assoc. Inc., Concord, Mass 

Photoelastic Simulation of a jeismic Radiation 
Contract AF ld((82flMöl2_ 

1964, 

A two phase photoelastic investigation of the radiation field sur- 
rounding a simulated seismic source was performed.   First, a method 
was developed for producing I shear fracture in a simulated shear 
fault in a urethane photoelastic plate model.   The limiifd selfhealing 
ability of fractures la urethane rubber was exploited in this phase of 
the investigation.   High-speed motion pictures of ,he shear fracture 
process indicated that a slip-stick mode of fracture occurred prior 
to the opening of a finite width crack.   Second, strohelasticity was 
emploved to study the radiation pattern after shear impact.   The lw 
clinic analysis and the derived stress trajectories indicated that dila- 
tional and distortional waves were present. 

I ARAUAS - CARAVANNIA, G., .1. SASSER, Earthquake Epicenter Deter- 
mination Using Delta t Data. Repl, No, HTG^-TCrCiTSTrlTcTNÖNIT^ 
3748(01), Hawaii Inst, of Geophysics, Iniv. of Hawaii, Honolulu   Hawaii 
196 5, 
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VES1AC 15.902 VU 
AD 631 847 

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. 

Included in this report is a modified version of the spherical 
hyperbola program that was used in the compilation.   Trav '1-tlme 
difference .harts are included as appendices for all combinations of 
the seismic . lations. 

VKSIAC 17.037 VU 

PARIISKAVA. 0, N.. "Study of the Surface of | \prtically !>...,   red Medium 
with a Complex Relief on the Basis of a Syrern of longitudinal Seismic 
Profiles " Trudy Inst. Flzlkl Zemli. Aka^ .:?">'. SSSR. No. 6, pp. 283- 
3.9. 1959. (Translated from Russian). C mtract M ^083 OSA-3137. 

The possibility is shown of invest ig iting the surfact 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. 

VKSIAC 16,757 A VII 

UNIV. OF PARIS (STAFF). Activity Report of the Physics Laboratory of 
the Ecole Normale Superieurc - Seismology, Univ. of France, Paris. 
France. 1966, (Translated from Fiench). Contract I)A-49-083 OSA- 
3137. 

in this report, the results of work in seismology conducted by 
the Phvsics Laboratory of the Ecole Normale Superieure for the year 
1966 are summarized. 

VKSIAC 9413 VU 

PAVACFAU. .1., "Dispersion of a Plane Wave on an Irregular Surface Bv 
Reflection." Acad. Sei. Paris Comptes Rendus. Vol. 256. No. 2. pp. 
390-392, 19637 (Translated from FrenchT. Contract SD-78, 

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 tins surface 
are taken into account simullaneout ly. 

VKSIAC 19.027 VU 
AD 662 628 

PAYO. Ü.. Crustal Structure of tin Mediterranean Sea. Part H. Phase 
VelocitylindTravel Times. Sei. Interim Rept., Rept. No. ÄFOSR 87- 
2415. Cniitracl AF 617^1-657. Inst. C.eografico Y C.ii.isi r.il. M.i.lnd, 
Spain. 1967 

Crust-mantle structure of the Mediterranean sea is studied by 
phase velocity of l/ive and Bayleigh waves and by body waves travel- 
time.   Two distinct regions are found: a Western Zone between Hah 
and Spain of oceanic type (crustal thickness about 13kmI not showing 
low velocity channel in the Upper Mantle, and an Kastern Zone to the 
Siuth of Greece (crustal thickness about 23 km) with a very thick 
sedimentary layer. 

PAVO. C... A Study of Seismicity on the Peninsula Iberica Area - Observed 
Noise ilT theiSlandaitr^eTsmögrapKs of Toledo Observatory. Contr. 
Ro. Af 6!((BSmS7, hat. flMgraflco Y CMMtral, maatw, ^pate, 1963. 
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VESrAC 8185 VU 

VESIAC 19.043 VII 
AD 841 672 

_ . W» «MWlMtl« l)et«een II» ..locily ol Ihe ,M In I he ,rea ol 

VESIAC 13,995 VU 

VESIAC r.576 vr O 

«i/.maun in.si. oi Bei., Renovoi, Israel, 1965. 
The main objerltvc of ihm r««««i  i  ;„ . 

free osci lalion of fhp i-irth-  ...w /ii n sphero, (J I Phr 
m a flat lavered ÄTSS^S? P*,^i>tl- 0f S™^ Pul.e. 

CML UÄE CwSJvr •     SCI- Re,U,V0,■ ,•sra<,,• ,962 '0"'- 

VESIAC 14.176 Vr 

I'ENA. C. Soismic Noise Survey   Volumn 1   i „i,, u o 

»•T.lWMyMMMl,.. he.. ^0,ech. D.v.. (iarland. Texas. 1967 
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VESIAC 16,903 VU 
AD 820 869 

This report is the third in a series oi" studies whicl, ,'\ Jfi •'< 
seismic noise levels at LRSM sites.   Data from the short- and long- 
period vertical seismographs from 33 sites are reviewed, and 
standardized data compilption methods are discussed.  Cumulative 
probability distribution of amplitude curves and noise spectrum 
curves are developed for each site studied. 

VESIAC 12,550 VU 

PERELMAN. I. I., "Determination of Apparent Velocity According to the 
Time-Distance Curves of Reflected Waves," Razved. I Promsl. Geofi/.. 
No. 51, pp. 39-42. 1964. (Translated from Russian), ConTracfSD-TBr" 

A method for determining 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 approximated with sufficient accuracy 
with a second order curve.   All of the assumptions concernii.g the 
structure of the medium and the method for average velocities are of 
course retained. 

VESIAC 14.375 VU 

PERONACI, F., "The Seiches of Iseo Lake," Annali di Geofisica   Vol   2 
No. 3. pp. 406-416, July 1949. (Translated from lüTITänl Contract DA 
49-083 OSA-3I37. 

The ■qpriMMtal data relative to uni-, bi-. and tri-.iodel seiches 
obtained with a model of the lake of Iseo. were compar-.d with the 
analytical results presented in | previous report.   Some seiches were 
found which involve only certain basins of the lake, with the result 
that the analytical sludv and the observations are in full agreement. 

VESIAC 12.551 Vl' 

PETKEVICH. G. I., and T. /. VKRHITSKII. "Investigation of Longitudinal 
Elastic Wave Velocities in Rocks Saturated by Liquids." Inst. Geofiz. 
An SSSH. Geofiz. Svornik, Vol. :>, No. 7. pp. 93-97, 1963. TTranslati-d 
from Russian], Contract SD-78. 

To clarify the physical nature of the saturation and in so doin^, 
to determine the character, magnitude and sign of the change in velociiv 
of elastic waves in real rocks, the authors have made dir"-; measure- 
ments on core samples of various lithological types of rocks.   By the 
method of ultrasonic sounding (at a frequency of 140 cp«), determina- 
tions were made of the velocity of longitudinal waves in 67 rock speci- 
mens saturated with distilled water. 12 specimens saturated with 
aqueous 20',  NaCI solution, and 18 specimens saturated with kerosene. 
The velocities were measured in the natural, maximallv saturated, and 
absolutely dry states of the specimens. 

VESIAC 17,310 VU 

PETRUSHEVSKII. B. A.. "The Relation Between Earthquakes of Maximum 
Intensity and the Geological Conditions," Bvullet. Soveta po Seysmologii 
A. N. SSSR. No. 8, pp. 28-38. 1960. (Translated from "Russian).' Confract 
I)A 45-öfl3 OSA-3137. 

This paper deals with the possible conclusion that although seismic- 
geological investigations do not give direct answers to questions alxiut 
the frequency and intensity of earthqutkes, 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 Seismic Zoning 
The Relation of beismicitv to Geological Features," Akad. Nauk, SSSR. 
Geofiz. Inst. Trudy, Vol. 155, No. 28, pp. 1-59, 1955, (Translated frmn 
Russian), Contract DA 49-083 06A-3137. 

VFSIAC 15,092 VU The author finds the seismo-tectonic method proposed by Gubin 
to be based on erroneous assumptions and Mipports Gorshkov's seismn- 
geologic method.  Tectonic features of the near-surface strata of a 
region cannot determine the genesis of seismic phenomena which 
have their source at much greater depths.   Only the study of deep 
geology of an area can make possible the localization of the focus 
of art earthquake to determine its mechanical cause and to relate 
seismologic evidence with the most important geologic features. 
Therefore, the first step in seismic zoning ough    o be the study of 
the geology of the region.   Tectonic features can .« of secondary 
importance and must be explored for their local value, of Interest 
primarily in engineering problems. 

PFLUKE, J. H., Model Studies of Seismic Energy Distribution Around 
Different Types of Source 11 First Motions Produced by an Actual 
Fault (THESIS), Contract No. AF 19(604)-73fi3. 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 a mathematical equiva- 
lent of an earthquake source comprising a s ystt-m of suddenly applied 
forces acting at the focus which would deliver the same pattern of 
seismic waves as the earthquake itself.   Thi:-; hyiKUhelical system of 
forces is referred to as the earthquake source mechanism.   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 rejKirt. 
The amplitudes of the first motions of P and S waves were recorded 
and plotted for all models, and are discussed..   Presented is a hypo- 
thetical description of the physical processes at the source. 

PFLUKE, J. H., Seismic Model Studies of First Motions Produced by an 
Actual Fault, fDisscrtationl, Contract AF 19(604^-7383, Pennsylvania 
Slate University, University P.irk, Pennsylvania, ll)ti3. 

VKSIAC 9579 VU In order to facilitate the analysis of seismic data in earthquake 
focal-plane problems it has been attempted to find I mathem.itical 
equivalent of an earthquake source comprising a system of suddenly 
applied forces acting as the focus which would deliver the same pattern 
of seismic waves as the eart! quake itself.   This hypothetical system 
of forces is referred to as the earlhqua'-.e source mrchanism.   In an 
effort to discover the expectable source mechanism of earthquakes 
due to faulting in the earth, two-dimensional seismic models were 
investigated.   A hypothetical description of the physical processes 
at the source is presented which is based on the model observations 
and theory. 
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VESIAC 18,785 VU 
AD 840 080 

PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismic Array 
(LASA), First Quarterly Tech. Rept., 1 May to 1 August 1968   tiefst. 
No. ESD-TR-68-316, Contract F19628-68C-0401. Philco-Ford Corp 
Billings, 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 programming to develop the operating 
system fur the Montana segment of the Interim Integrated Signal Pro- 
cessing System. 

VESIAC 19,934 VU 
AD 863 532 

PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismic Array. 
First Quarterly Tech. Rept., Rept. No. ESD-TR-e9-369, Contract 
F19628-70C-0010, Philco-Ford Corp., Billings. Montana, 1969 

This report concerns the technical activity associated with the 
operation and maintenance of the Montana Large Aperture Seismic 
Array (LASA).   The data center computer operation statistics 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 
activities, such as land restoration, of maintaining 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. 

VKSIAC 20,463 VU 

PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismic Array, 
First Quarterly Tech. Rept.. Rept. No. ESD-TTTTO-Se^ Contract 
FI9628-70C-0254. Philco-Ford Corp., Billings. Mo.,  1970 

This report concerns the technical activity associated with the 
operation and maintenance of the Montana Large Aperture Seismlf 
Array (LASA) for the period May - July, 1970.   Changes in the opera- 
lirg modes of both the IBM 360 and PDP-7 computers are described. 
The microbarograph data recording is described.   Array equipment 
failures are summarized.   Progress on the long-period systc m modi- 
fication and the RA-5 amplifier rehabilitation »rogram is presented. 
Statistics relating to the operation of the data center, maintenance 
of equipment and land facilities support are provided. 

VESIAC 19.261 VU 
AD 846 155 

PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismic Array, 
Second Quarterly Rept., 1 August to 31 October iMff, Rept. Ko. EK? 
TR 68-426, Contract FI9628-68C-0401. Philco-Ford Corp.   Millim's 
Montana. 1968 

This report concerns technical activity at the Montana Large 
Aperture Seismic Array (LASA).   IBM S\ stem  360 Model 44 com- 
puter programming to complete the Montana segment of the Interim 
Integrated Signal Processing System (IISPS) and system testing are 
discussed.   Array work described includes installation of attenuated 
short-period and long-period seismic signal channels and completion 
of the Large Aperture Microbarograph Array (LAMA).   A report on 
oil well drilling noise confirms preliminary conclusions which state 
that no effect on LASA data analysis from analog sum signals is 
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evident unless drilling occurs within about two miles of the center 
hole sensor.   Measured shorl-period seismic channel phase shift 
statistics are reported. 

VESIAC 20,119 VU 
AD 866 562 

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 

This report concerns the technical activity associated with the 
operation and maintenance of the Montana LASA for the period Octo- 
ber • December, 1969.   The LASA Data Center computer operation 
statistics are presented.   Array operation statistics such as subarrav 
data outages and incidence of defective array equipment are provided. 
The LASA maintenance effort for the period is discussed.   Local ions 
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. 

VKSIAC 20,464 VU 

PHUCO-FORD CORP. (STAFF). Montana Large Aperture Seismic Array. 
Second Quarterly Tech. Rept., Rept. No. ESD-TR-7Ö-381, Contract 
F!9628-70C-02r)4. Philco-Ford Corp.. Billings, 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 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 Imig- 
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 support are provided. 

VESIAC 19,397 VU 
AD 850 373 

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 

This reiKirt concerns technical activity of the Montana I-arge 
Aperture Seismic Array (LASA).   Computer program and equipment 
configuration changes to the Montana segment of the Interim Integrated 
Signal Processing System (I1SPS) 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 re|virl on the evaluation of a thermoelec- 
tric generator as a subarray power source concludes that it is en- 
tirely satisfactory with respect to reliability, output stability, oper- 
ating economy, simplicity of operation, insensitivity to ambient con- 
ditions, and overload protection.   Also provided are statistics on the 
seismic events reported in the Seismo Bulletin, maintenance of the 
equipment, and general operation of the Data Center. 
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VESIAC 20,251 VU 
AD 871 747 

PHILCO-FORD (STAFF). Montana Large Aperture öeismic Array Third 
Quarterly Tech. Rept., Rept, No. E;SD-TR-7Ö-137, ÜSHt?5HrTl9628- 
70C-0010, Philco-Ford Corp.. BilllngH. Mo., 1970 

A planned study of the short-period seismic channel tolerances 
is presented.   A new procedure for eharacterizinK array equipment 
failures is described along with changes to the EDP maintenance 
documentation system.   Recent calibration data for the ESSA micro- 
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-period adjustment improvement m )dification is 
included.   A short-period sensor field test and RA-5 amplifier reha- 
bilitation prcgram in progress is detailed.   The LDC computer and 
array operation statistics are provided. 

VESIAC 19,750 VU 
AD 855 745 

PHILCO-'/ORDCORP. (STAFF), Montana Large Apertuie Seismic Array 
Fo-.rlh Quarterly Tech. Rept., Rept. No. ESD-TR-6d-löl Conii^FT 
F19628-68C-0401, Philco-Ford Corp., Billings. Mo.. i969 

This report concerns technical aclivitv at the Montana hum 
Aperture Seismic Array (LASA).   The computer program ehuima 
to the Montana segment of the Interim Integrated Signal Processing 
System (IISPS) are discussed.   These were .equired in order to delete 
the tape recording function and to eliminate other peripheral equip- 
ment.   Bnef descriptions of the various Montana LASA manuals heim. 
prepared or revised are presented.   Also provided are sta'istics on 
th" seismic events reported in the Seismo Bulletin, mainlei.aiue of 
the equipment, and general operation of the Data Center. 

VESIAC 19,885 VU 
AD 860 480 

PHILCO-FOKD CORP. (STAFF). Montana LASA. Final Rept     1 May 1968 
through 30 .June 1969, Rept, No. ESD-TR-69-283. Contract F1962rt- 
68C-040I. Philco-Ford Corp., Billings, Montana, 1969 

This report represents fourteen (14) months of activities by the 
Communications and Technical Services Division of the Phlko-Ftmi 
Corporation in behalf of the Montana Large A|)erture Seismic Array 
(LASA).   The presentation covers a precise and factual dis' ussion 
of research and engineering work and technical effort during ■ fifth 
quarterly period from 1 May 1969 through 30 June 1969 (Section D) 
and a summary of accomplishments for the entire contract period of 
1 May 19C8 through 30 June 1969 (Section III).   Particular attention 
is focused on the development, improvement and reconfiguration of 
LASA during the contract period. 

VESIAC 20,402 Vl' 

PIIILCO-FOIU) CORP. (STAFF), Montana large Aperture Seismic Array 
Final Rept., 1 July 1969 to 30 ÄpringTörR^pL No FgD^TR-^ö^^ ' 
Contract F19628-70C-0010. Philco-Ford Corp.. Billings. Montana." 

The method employed for remotely calibrating the amplitude 
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 summarized 
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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 Dl are described.   Statistics relating to the 
operation of the data center, maintenance of equipment and land 
facilities support are provided. 

VKSIAC 19,157 VU 

PHILLIPS, D. R., and D. S. KELLEY, Preliminary Evaluation of Beam- 
Steering Capabilities of the TFSO 37-Element Array. Tech   Rent— 
Rept. No. 1H6H-4V, Contract VT H'm, F53657Ö68C-0766, Teledyne 
Indust., Inc., Geotech Division, Garland, Texas, 1968 

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-to-noise ratio improvement over a signal detector of 
approximately \2 dB at frequencies near 1.0 cps.   The phased summed 
output of the array suppresses the noise by a factor of j/ff (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). 

VKSIAC 20,126 VU 
AD 866 821 

PHILLIPS, D. R., and ,1. M. WARD. Evaluation of the Detection Capabilities 
0'..!''e ^§SS Lo»g-Period Array. Rept. No. TRl^^T,"CmiFi;acr VT7Ü7D3 
Fo3657-69C-0759, Teledyne-Gcotech, Garland, Texas, 1970 

Three events from different directions were selected from which 
both a P and a Rayleigh waves energy was recorded by the seven ver- 
tical long-period seismographs 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 dB 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. 

VESIAC 8884-H VU 
AD 452 596 

PHILLIPS, G. C, L. M. MOTT-SMITH, C. WU, and .1. C. WOODALL, 
Study_of Seismic Signals and Noise Detected by a Buried Array 
Rept- No. 4410-83-X, Contract SD-78 (ARPA), Inst. of ScTFTech 
Univ. of Mich., Ann Arbor, Mich.. 1964. 

Simultaneous recordings of seismic signals and noises with in- 
struments consisting of a short period vertical-movement Benioff 
se;smograph 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 ä clearer, 
more outstanding, P-wave arrival event, within its detection capability. 
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VESIAC 11,795 VU 

PHILLIPS, G. C, and C. WU, Enhancement of Seismic Signals by Means 
of a Buried Array, Semiannual Rept. No. 2, MI P 3614, Contract ÄF 
ig(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.   Resulus are given 
of estimates of spectral density of noise and signal plus noise 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. 

VESIAC 8741 VU 

PHILLIPS, G. C, and C. WU, On Recordings of Salmon Event of Project 
DRIBBLE, Memorandum, Coiitr. No. AF 19(628)-3888,"MindreTlndust 
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 
fiOd arrangement of the instmments, given Benioff trace magnifi- 
cation, and reports that the traces 1-7 move downward if the first 
motion is compressional, and upward for rarefraciional 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 10:00 a. m., (5.5 minutes after the arrival 
of the SALMON Event). 

VESIAC 9960 VU 

PHILLIPS, G. C, and C. WU, Research Directed Towards the Enhance- 
ment of Seismic Signals by Means of a Burled 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. 

VESIAC 14,952 VU 
AD 637 687 

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, 
Rrpt. 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 trom 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 low- 
pass filter; (4) almost constant propagation velocity of about 1150- 
1250 ft/sec.   As a result of these findings, conclusions 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. 

VESIAC 18,531 VU 

PHINNEY, R. A., Geophysical Data Recording and Processing Using a 
Small Digital Facility. Sei. Rept.. Contract AF 4gMAUl343   ffonce- 
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. 

VESIAC 18,510 VU 

PHINNEY, R. A., Research toOgophyatCg (Seismology), Semi-Annual Tech 
Summ., Contract AF 49(638)-124?, Princeton Univ.. Princeton   N  J 
1904 '    '   " 

The method of spectral ratios has been applied to the analysis of 
long-period body waves at the UBC&Qfl stations at Albuquerque and 
Dermuda-Columbia.   An exposition of the method and analysis of the 
results will be distributed in a separate paper which will be available 
soon. 

VESIAC 16,506 VU 

PHINNEY, R. A., Research in Geophysics (Seismology). Semi-annual Tech. 
Summ, and Quarterly Progress Rept., Contract 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. 

VESIAC 7565 VU 
AD 432 362 

PHINNEY, R. A., Structure of the Earth's Crust from Spectral Behavior 
of the Long Period Body Waves, Contr. No. AF 49(638M24T~1'H7^"P- 
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 response of a layered crust.   By using the ratio of the vertical 
spectrum to the horizontal component spectrum, one obtain:, a func- 
tion which depends on structure beneath the station.   Because of the 
poorly understood nature ol the signal which f< Hows the first P mo- 
tion, the motions of power spectral analysis were applied and a lag 
window selected to discriminate against long time correlations wl 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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VESIAC 10,584 VU 
AD 617 746 

PHINNEY, R. A., Theoretical Calculation of the Spectrum of First Arrivals 
in Layered Elastic Media. Contract AF 49ffi3«Li!>.'U   p^.noVt»n ,,niv 

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. 

VESIAC 20,456 VU 

PHINNEY, R. A., and D. V. HELMBERGER. Research in Geophysics 
(Seismology). Final Rept., 1 July 1963 through 3l 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. 

VESIAC 20,252 VU 
AD 707 122 

PIERCE, A. D., and J. W. POSEY, Theoretical Prediction of Acoustic- 
Gravity Pressure Waveforms Generated by Large Explosions in the 
Alniosphere, Final Rept., 1 Feb. 1967 to 31 Jan. 1970, Cnntrapt 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 (o be perfectly 
.^ratified.   However, the temperature and wind profiles may be arbi- 
trarily specified.   Numerical studies earned 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.7i966. 
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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- 
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 digital computer. 
As an example of waveform analysis, 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 Ujjper Mantje. 
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 Nurth 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 tins 
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 Mantle, 
Final Tech. Rept., Contract AF 49(638M534, Univ. of Pittsburgh,Titls- 
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)- 
13347, United ElectroDynamlcs, 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(657M5919, 
Telea.^ie Indust,, Earth Sei. Div., Alexandria, Va., 1966. 
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VESIAC 14,948 VU The introduction ol 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 digital computer. 
As an example of waveform analysis, transmission coefficients are 
obtained for Rayleigh waves propagating around a corner in a two- 
dimensional situation. 

VESIAC 14,454 VU 
AD 482 820 

PILANT, W. L., Tectonic Features of the Earth's Crust and Upper Mantle, 
Semi-annual Tech. Rept., Contract AF 49(638) lb34. University of 
Pittsburgh, Pittsburgh. Pa., 1966. 

The first part of this report is a study dealing with Rayleigh sur- 
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. 

VESIAC 15,183 VU 
AD 804 294 

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. 

A discussion is given of the quality of the data obtainable from 
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. 

VESIAC 16.647 VU 

PILANT, W. L., Tectonic Features of the Earth's Crust and Upper Mantle. 
Final Tech. Rept., Contract AF 49(638)-1534. Univ. of PittsburghTPITts- 
burgh, Pa., 1967. 

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 Lin<...r 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 

PLLTCHOK. R., Analysis of Seismic Noise at the Yellowknife At 
T5T 

v. 
Canada, Scientific Rept, No. 157, Contract VT 6702, AF 33(65/1-15919, 
T(.ledyne Indust.. Earth Sei. Div., Alexandria. Va., 1966, 
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VESIAC 15,020 VU From data supplied by the United Kintcdom Atomic EnerRv Autho- 
rity the structure of the vertical component of a seismic noise field 
at   he v5llow-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 crops-correlations, power-spectra, and coher- 
encies of various noise samples at chosen seismometers    System 
noise was found to adversely effect the results obtained, particularly 

VESIAC 9531 VU 

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"G^Fman)     ' ' 
Contract SD-78. ' 

The recent seismic research referred to in the title was apparently 
completed not later than 1910. the latest date In the bibliography or 
footnotes.   Pökels 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 ex;,U-nce of a sudden chan.-e 
in the interior at a depth of about 1500 km.   He reviews the work of 
Wiechert. Laska. Benndforf and Zopprltz. and announces confirmation 
of Wiechert s theory of a metal core and a rock mantle 1300 to 1600 km 
thick.   Most of the paper Is devoted to the mathematics and geometry 
of travel time curves as they are used to determine the path of the 
rays of the first or second foreshocks. 

VESIAC 10,1dl VU 

POHLMAN, N. E.. and V. G. GREGSON, Experimental Investigation of 
Decoupling Techniques, I1TRI No. T6087, Contract DA 49-l4e-XZ- 
317, Illinois Inst. of Tech., Chicago, 111.. 1965. 

The primary objective of this program Is to reduce the seismic 
disturbances from underground explosions by manipulating the close- 
in material surrounding the explosive charge.   A series of closely 
controlled experiments have been conducted by IITRI.   The standard 
test, the resulting seismic records, the computation of the decoupling 
factor, the measurement of peak to 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. 

VESIAC 10.136 VU 

POLAK. L. S.. "Attenuation and Absorption of Reflected Waves in Sedi- 
mentary Rocks." Akad. Nauk. Prikladnaya. Geof.. Vol. 17. up   16-32 
1957, (Translated from Russian), ContracTSD^TB. 

The author investigates the principle and mechanism of attenuation 
of elastic longitudinal waves reflected by rocks from a theoretical and 
practical point of view.   He concludes that the attenuation of intensity 
by artificially exciting and elastic longitudinal w; ve as the result of" 
travel through a layer of sedimentary rocks, its   eflection and return 
to the surface. Is determined by a series of factors:   by the propaga- 
tion of a wave front, substantially by absorption, by the relation of the 
depth of a reflecting layer to the wave length, by the smoothness of the 
reflecting boundary, by the Rayleigh coefficient of reflection  and by 
an oblique Incidence also with the emergence of converted waves    " 
The nature of absorption and the coefficient of absorption are fully 
discussed. 
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VESIAC 15,915-1 VU 

POLLACK, H. N., Two-Dimensional Waves on an Infinite Mpdium Pounded 
Internally by a Harmonically Pressurized Ellipse. Re'ptT'Nor^SBst 
1-X, Contract AF 49(638)-ihO - DA 40-083 ÖSA-3137. SD-78, Univ. 
of Mich., Inst. of Sei. & 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. 

VESIAC 13,124 VU 

POL' OCK, P., and J. G. MC DERMOTT, Worldwide Collection and Inter- 
pretation of Earthquake Data. Special Kept. 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 between 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. 

VESIAC 10,247 VU 

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 of 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. 

VESIAC 15,915-D VU 

POMEROY, P. W., The Distance Ranges and Minimum Magnitudes Re- 
quired for Detection of Surface Waves, Rept. No. 7885-1-X. Contrac( 
DA 49-083 OSA-3137, SD-78, Univ. of Mich., Inst. of Sei. & 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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VESIAC 12,851 VU 
AD 622 794 

.o the ÄS^SnÄ HSSSÄT    
Ktudies üf par,icular s^ 

VESIAC 14,325 VU 
Univ.,' PalisadesVN/y    ig^^8"10"' Geo1- 0bserv- Columbia 

usingXntlXe^rrro^ ^T^ -iSmoKraph stations 
and the SSteXte^SSf med,Um haVe been established 
ObservatoryTr anaivsirrnH «ly      "^ T6"'^ al the Lamont 

data is c^ly^lrXt^h^S^** tape recorded 

^e^netwo. statio^ l^^^^^J^^. 

VESIAC 14,326 VU 

VESIAC 9170 VU 

\u, »laiiumemaiion, and (c) analyses and results. 

f    7' /'""f 1964 -TÖ-N^HbiF-1964. Contract AF ST) MflJ" 
Lamont Geol. Observ., Palisades, N  Y    ige" 19l604'-8485, 
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VESIAC 15,542 VU 

POMEROY, P. W., Operation of a Long Period Seismogranh Network 
UUlizing Magnetic Taue Recordint; and Analyses of Data RpmrH^H 
"!LMagimicTape, Annual Kept. I. June 1^5-May 1966, Contract 
AF 19(6Z8)-5058, Columbia University. Lamont Geol. Observatory 
Palisades, N. Y., 1966. 

Given are the stations of this network which have been fully oner- 
ational during the report period.   During the year, automatic time 
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. 

VESIAC 16,724 VU 

,u ,     ' P- W" QPeration of a Long Period Seismograph Network 
Utilizing Magnetic Tape Recording and Analysis of Data~Ri^Faid on 
Magneti^Tape, Final Sei. Rept., Contract AF 19(628)-505«. Lamont 
Geol. Observ., 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 LONGSKOT;   (2) the magnitude and AR 
measurements from nuclear explosions and earthquakes in the western 
oAoÄJ.i      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. 

VESIAC 16,074 VU 
AD 651 478 

POMEROY, P. W., Two Seismograph Stations on the African Continent 
Final Report, Contract AF-AFOSR 676-64, Lamont Geol. Öbserv ' 
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 
at 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 
detect.on capability of this station as a function of magnitude and dis- 
tance are presentod. 

POMEROY, P. W., Seismological Studies. Semiannual Tech. Rept    Con- 
tract AF 19(604(-mm, Lamont Geol. Observ., Columbia Univ' 
Palisades, N. Y., 1961. 
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VESIAC 9791 VU 
This report contains a survey of four items: (1) filterinK tech- 

nques and subsequent study of earthquakes occurring in tli vic!nitv 

S erlin?Mter SSÄ (2) Sh0rt **"<* seismic reVoriiSgs ii   Le 
rSKÄiÄSSSF (3) a 8Ummary of the Establishment <* 
a long period seismographic station to form a tripartite arrav with 
Pahsades and Waynesburg stations; and (4) repor? on SLTSJ ^1961 
Te^ds microseisms with periods of about 26 to 27' 

VESIAC 16,917 VU 

VESIAC 8780 VU 
AD 428 216 

POPOV   V. V    "Geological Engineering Criteria of Detailed Seismic 

. "K-'lT!'Udy InSt- Fiz'ki Zemli- A- N- SS«». (Trans fnst Phvs Earth. Akad. Nauk. USSSRV Nn N pp fli ^ TJlBrTKS^ro^nff' 
Ri^ii^. Contract DA-49rÖ83 bsX-3l37. (TFanslated from 

nnin^!ffraCte,riStiCS ^ Kr0Und «»«««■ ■" presented for estimating 
point rating changes for purposes of seismic microzoning    eStlmatlng 

POSZEL   F   B    Compartaoa of Ralnttr Itoiüf with Rijnd Theory for 

This paper makes an appraisal of the results presented in Rand 
Research Memorandum RM 2600 by a significant com, aHson wS 

51 7^ d'etoZe^IT"'/ T* ^^^ "-lear explosion 
nil detonated at Nevada Test Site in September 1957.   This 
paper arose over a neeJ for an objective comparison of theory ^th 

RM 2finne      ,HV,df?Ce-   The auth0r eo^ludes that the method^, 
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 Sumr 

T£zo;:z:)( ■ "ew niethod for pMn* ^ CS?Xä 

VESIAC 15,535 VU 
AD 807 648 

^fn^V'^^f5^^ 19- Generalized Hori- 
£gntal-Vertical Interpolation Arrays. Contracl'ÄF 33(657)-12747  
Texas Inst.. Inc.. Dallas, Texas, 1066. ' "•'•i, 

The author considers use of concentric rings of horizontal seis- 
mometers to estimate average output of a ring of verticals (concemric 
with horizontal rings) in an Isotropie noise field which may contai 
more than one mode.   Formulas for numerical calculation of rng 
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 art   ra't 
dispersion and horizontal-vertical coupling is presented    Also dim 
cussed is (he cakulation of array response foAeJSS array g^m- 
etnes and noise fields. y B 

VESIAC 13,048 VU 
AD 626 407 

POTTER, T. PR, D. RODEN, Array Research Theoretical Capability of 

1965 VT/4053, Texas Instruments Inc., Dallas. Texas, 

The theoretical capabilities of systems consisting of a single 
vert.cal seismometer and one or more horizontal seismometers are 
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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.  Conditions necessary for the effective functioning of these 
arrays are discussed.   Reasons are given why it is unlikely that 
difficulties presented by system noise, uncorrelated seismic noise 
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. 

VESIAC 7812 VU 
AD 439 691 

POWELL, T. and D. FRIES, Handbook:   World-Wide Standard Seismograph 
Network, Contr. No. SD-78, Univ. of Michigan, Inst. of Sei. & Tech., 
Ann Arbor, Mich., 1964. 

This report is a compilation of information about each of the 
seventy-five stations in the World-Wide Cooperative Standard Seis- 
mograph Network as of June 1963,   This information includes material 
on each station's location and facilities, environment, vault and pier 
construction, and instrumentation.   Maps, diagrams, and photographs 
supplement the text. 

VESIAC 7533 VU 
AD 431 180 

PRENTISS, D. D,, Seismic Signals on the Deep Ocean Floor. Final Repl., 
Contract AF 19(604)-8357. Lamont Geol. Observ., Palisades   N  Y 
1963. 

This is a final repc. i on the "Seismic Motion of the Deep Ocean 
Floor",   The Lunar Telemetering Bottom Seismograph (LTBS) was 
developed.   A discussion 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 springs are designed for earth gravity, is included.   The project 
installed low-frequency amplifiers (0.025-^3.0 cps) to make recordinps 
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. 

VESIAC 5562 VU 

PRESKITT, S. V., Improved Seismographs, Semiannual Rept. No. 1, Con- 
tract No. VTAm, 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 thp hysteresis, but the trou- 
ble remained.   The vertical seismometers were modified for operation 
at an angle of 35° 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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VRSIAC 5563 VU 

PRESKITT, S, V., Improved Seismographs. Semiannual Rept. No. 2   Con- 
IMl VT 072- AFija(6ÜÜ)-41824, Geotechnical Corp.. Garland, Texas. 

During the six months ending June 30. 1961, the Geotechnical 
Corporation completed or continued work on einhl parts of the Pro- 
ject.   The eiKlit parts, progress on which is discussed at some iMgtli 
in the report are:   1) Improved vertical and horizontal long-period 
seismometers were constructed and testing hcgan; 2) a short-period 
tnaxial seismometer was assembled and put into operation at WMSO 
Preliminary designs for a long-period model were not yet complete- 
3) a rugged long-period t'alvanometer designed by Harris was con- ' 
slructed.   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 

VESIAC 15,915-J VU 

PRESS, F., Dimensions of the Source Region for Small Shallow Earth- 

EBT^TSJS ^"b-i-X- Conir^ AFT9T63iJ)-13a7 - DA 49-083 
OSA-3137, SD-78, Calif. Inst. Tech., Pasadena, Calif., 1967. 

Available data are reviewed and interpreted to obtain very rounh 
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 within 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 horizontal area of the source region.   Small earthquakes 
would release energy proportional to the volume of the source region 

VESIAC 14,169 VU 

PRESS   F.   Free Oscillations, Aftershocks and Q. Contract AF 49(638)- 
lbJ2, Mass. Inst. of Tech., Cambridge,"Mass., 1966. 

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 Chilean earthquake of 1960 and the 
Alaskan earthquake of 1964 were used in a progra,,. 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 
he 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. 

VESIAC 8424 VU 
AD 612 212 

PRE?o;nF" Seismic Wave Attenuation in the Crust. Contract AF 49(638) 
1337, Calif. Inst. of Tech., Pasadena, Calif., iy64. 

The distribution of attenuation of seismic waves versus depth 
(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. 

VESIAC 7542 VU 
AD 431 992 

PRESS, F.   Study of Seismic Phenomena Cnnwri** with Earthquakes and 
Explosions. Final Kept., Contract AF-AF0gR-7^3~"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' 
m technical reports are listed in seven categories which deal with 
dlifferent phases of the study of seismic phenomena connected with 
earthquakes and explosions. 

VESIAC 16,649 VU 

PRESS, F , M. N. TOKSOZ, Post-Doctoral Program in Seismology, Sei 
Annual Rept., Contract AF 4»(IS«).I7fl3, Mass. Inst. ot Tech. Cra- 
bndge, 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 anisotropv factors- 
W Apphcation of array data processing techniques to a network of    ' 
seismograph stations; and   (6) Excitation of free oscillations and sur- 
face waves by a point source in a vertically heterogeneous earth 

VESIAC 15,182 VU 
AD 643 966 

PRESS. F., and M. N. TOKSOZ, Research in Seismolotrv. Annual Rent 
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 d*ta show the presence of lateral heterogeneities in the upper 
and lower 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 
iieen described. 

VESIAC 18,002 VU 
AD 666 482 

PRESS, F., M. N. TOKSOZ. Research in Seismology. Annual Sri   Rept 
1 November 1966 Through 3l October 1967, Contract AF 49(638)-"1632 
Masr. Inst. of Tech., Cambridge, Mass., 1968. 

The utilization of LASA data for various seismologica! studies is 
discussed.   The structure and inhomogeneides of th< 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. J 
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VESIAC 20,221 VU 
AD 706 871 

PRESS. F    M   N. TOKSOZ, and K. AK!, Research in Seismolo.rv. Annual 
Rept., 1 November 1967 to 31 October I960, Rept   No. AF SR-68 
Contract AF 49(638)-1632, Mass. Inst. of Tech., Cambridge, Mass., 

,.    Z6-I™ research efforts covering four general areas are out- 
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 

VESIAC 19,099 VU 

PRE^'Ji- 
M-, N- T?BOf^ AKI' ** P- GREEN' P^t-Doct.ral Program In Sdsmology. Annual Sei., 1 July 1967 to 30 JufiFTgMTTtept. No S-T~ 

Con8tractAF49{638)-1763. Mass. Inst. of Tech.. Cambridge   Mass.,    ' 

The research efforts of the research associates supported bv 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. 

VESIAC 12,040 VU 
AD 619 020 

PRICE, R., An Approach to Estimation in Seismic Equalization   Rent   No 
ESD-TDU-bb-^, Tech. Note l!>65-24, LWract AF TflBlS" 
Mass. Inst. of Tech., Lexington, Massachusetts, 1965 

The "seismic equalization" problem is that of correcting the 
respi nse at one station to match that at another station which may 
have different instrument characteristics and different (and unknown) 
local reverberation characteristics.  In this note, the problem of 
seismic equalization is formulated mathemalicallv. and that portion 
implying measurement or estimation of a transfer-function ratio is 
maleled and attacked on statistical terms, first by an ad hoc procedure 
and then by the method of maximum likelihood. 

VESIAC 11,739 VU 
AD 617 951 

™J „' sta lsttcal Synthesis of a pP-Wave Enhancer. Rept. No. ESD- 
TDR-65^35, Contract "AK l9(62Ö)-5ÜÜ, Lincoln Laboratory   Mass 

of Tech.. Lexington, Mass., 1965. Inst 

This note provides a communication-theoretic rationale for a 
successful nonlinear processing scheme due to Shimshoni and Smith 
oy showing its resemblance to minimum-rms-error estimation    The 
latter filtering, although "optimum" under certain assumptions ' is 
rather more complica'ieri in its implementation. 

As in all such filtering studies, the mean-square error is made 
up of bias, or signal distortion, and variance (which in linear fil'erinc 
is a.tributable only to the noise).   It would be interesting to see whether 
l ie filtering developed here could be modified to allow 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 SD-78. 

VESIAC 7717 VU 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 underway 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), Contract SD-78. 

VESIAC 9501 VU 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, foreähocks, 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 Sei 
y.f8!!: !?'r,Udy lnSi' Fiziki ZemITrAcad- Nauk, SSSR.) No. 5. ppTSDÜ" ' 
80, 1959, (Translated from Russian), Contract DA-49-083 OSA-3137. 

VESIAC 16,919 VU The change of magnitude of seismic vibrations in the transition 
from certain ground conditions to others is estimated on the basis of 
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 durinti the 
1948 earthquake. 

PUCHKOV, S. 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^b83 " 
OSA-3137. 

VESIAC 17,118 VU 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 ravs.   Data from 
the various seismic stations was processed.   Soil conditions and the 
effects of the earthquake are discussed. 

483 



WILLOW   RUN   LABORATORIES 

VESIAC 9427 VU 

PUZIREV, N. N.( "Phase Distortion and Amplitude Characteristics for 
Grouping of Seismographs In Large Arrays," Akad. Nauk., Prlkladnaya 
Geof., Vol. 17, pp. 3-14, 1957, (Translated froHTRiTsalan), Contract 
SD-7o, 

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 m mind the 
effect of suppressing Interfering waves, as well as the possibility of 
distortions of the shape of cophasal axes. 

VESIAC 7355 VU 

VESIAC 17,026 VU 
AD 480 411 

PYATETSKIY-SHAPIRO, ZHELANKINA, T. S. and KEILIS-BOROK   V  I 
and G. L. PAVLOVA, "Determination of Earthquake Epicenters on jji 
„,Cor

c
0n!Ln0?puter'" Dt*l- Akad. Nauk SSSR. Vol. 151, No. 2, pp. 

ö^S-^5, 1963, (Translated from Russian), Contract SD-78. 

Described Is a method of determining epicenter locations with 
a universal digital computer.  The method is suitable for the case 
where the initial arrival Is unknown and some observations contain 

^^r0rs-   P wave arrival times at epicentral distances up to 105° 
and PKP waves at distances above lioo 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 February 1966, Project VT/5071 
Contract AF 33(657)-14101, Teledyne Indust., Inc.. Earth Sei   Dlv      ' 
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). 

VESIAC 17,024 VU 
AD 626 424 

RABENSTINE, D. B., LASA - Operations and Maintenance, Quarterly 
Progress Rept., 1 September 1965 Through 30 NoüSber 1965   Pro- 
ject VT/5071, Contract AF 33(657)-14104, Teledyne Indust    In'c 
Earth Sei. Div., Alexandria, Va., 196^. 

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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VESIAC 10,668 VU 
AD 609 528 

RACKETS, H. M., Automated rtulletin and Seismic Data Retrieval System 
Status Report, Project VT/li24, Contract AF 3VßrtO)-434ö6, 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. 

VESIAC 6503 VU 
AD 420 644 

RACKETS, H. M., To Construct. Equip, and Operate Three Seismological 
Observatories, Final Rept., Contract No. VT/1124, AF 33(60O)-43486, 
Texas Inst., Dallas, Texas, 1963. 

Instrumentation and operating procedures at three observatories 
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 & OS 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. 

VESIAC 10,128 VU 

RACKETS, H. M., LASA Large Aperture Seismic Array, Quarterly Report 
Project VT/5053, Contract AF 33(657)-13099, Texas Instr., Inc., 
Dallas, Texas, 1965. 

The Large Aperture Seismic Array (LASA) installation is ex- 
pected to provide improved experimental data which will increase 
the VELA UNIFORM capability for seismic discrimination between 
nuclear explosions and earthquakes.   Inslallation and testing of the 
array are described.   Modification for the Calibration Line Spiking 
is discussed, as well as System Maintenance, System 'equalization, 
and Future Plans.   An Append« discusses System Equalization 
Procedures. 

VESIAC 10,593 VU 

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 I e purposes of the Large Aperture Seis- 
mic Array, and the present con',i 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 Installacion; (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/SOST, AF 33(657)-iSödö, texas Inst., Inc., Dallas 
Texas, 1965. 
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VESIAC 12,353 VU 
AD 626 777 

VESIAC 9609 VU 
AD 822 217 

arrajsof thT^srS^h the
h 
install.ation <* Angela and Hysham sub- 

is drcriä  lotering^atll-SaVs«^^ = ^ 1 ^^ borehole is described    Hn«, ^7, .      seismometer into each 

ptojM will evatole tt. Au™? «fAiSL™"?1 '""'"■   A1"0 "" 

. By 21 January, 1965 the installations had been comoleteri     Th» 

VESIAC 10,127 VU 
AD 822 218 

VESIAC 19,590 VU 
AD 627 146 

Um. Raj Instramenls.lnc., Dallas, Texas! I«"      A"3!«^ 

.».s.,.i*rslsi8
a
lrriiaTe=„ts

,„o, rs^ r 

Lexington, Mass., 1965 ' ijincoln ^b8-. M. I. T. 
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VESIAC 13,660 VU 

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. Ü, pp. 55-52, 1Ö64, (Tranlated ' 
from French), Contract DA 49-083 06A-3137. 

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.   In the 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. 

VESIAC 13,658 VU 

VESIAC 16,739 VU 
AD 653 191 

RADU, C, "Contributions to the Study of the Seismicity of the Region of 
Vrancea," Rev. Roumaine Geologie, Geophysique et Geographie  Ser 
Geophysique, vol. ti, pp. 53-70. 1964. (TranslatPH frnm VmnhS re- 
tract DA 49-083 OSA-3137. 

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. I., Graphics, Semiannual Tech. Summ. Rept., Contract AF 
19(628)-5167, Lincoln Labs., Mass. Inst. of Tech., Cambridee   Mass 
1967. ' 

During the last reporting period, the following has been accom- 
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 ant' 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, SH. 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 49-083 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. 

VESIAC 9788 VU 

VESIAC 13,632 VU 

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-TB. 

This paper describes seismic exploration in the western regions 
of the Ukraine and outer zone of tie pre-Carpathian flexure.   The 
first phase was a study of structures in the presence of a supporting 
reflecting layer, and the second phise was a study of the structures 
in the presence of a supporting refracting horizon. 

Carried Ottt were (1) survey studies 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, I. 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. TO, 
pp. 27-33, 1964, (Translated from Russian), Contract DA 49-083 ' 
OSA-3137. 

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. 

VESIAC 15,538 VU 
AD 807 663 

RASMUSSEN, D. C, Interim Rept. No. 3. July 1964 - March 1966. Tech. 
Interim Rept. No. 66-92, Contract VT/4051, AF 33(657)-12145, Tele- 
dyne Industries, Geotech Division, Garland, Texas, 1966. 

Progress of the LRSM Program during the period 1 July 1964 
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 
AD 803 510 L 

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 (n 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. 

VESIAC 18,778 VU 
AD 838 894 

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:   TTTWfW, F33657-67C-1457, VT/8703, 
F33657-68C-0734, Teledyne, Indust., Inc., 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. 

VESIAC 15,537 VU 

RASMUSSEN, D. C, R. G. REAKES, Participation in Project Early Rise 
Long-Ringe Seismic Measurements Program, Tech. Data Rept    Rept 
No. TR 66-116, Contract VT/6703, AF 33(6571-16270, Geotech Division, 
Teledyne Industries, Garland, Texas, 1967. 

Portable Seismograph Systems, operating under the LRSM program, 
occupied and recorded data from 77 temporary .«''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 played 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. 

VESIAC 17,035 VU 

RATNIKOVA, L. I.,   "Surface Waves Recorded in the Vicinity of the Source " 
Trudy Inst. Fi/.iki 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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surface waves:   Rayleigh waves, Love waves, and Mn waves    The 

^sXr^ir^ t0 determine the Vel0Cities 0f ^—e^e 

VESIAC 17,120 VU 

^SSfÄ M;1- "7^ AVeraging 0f Recorded ^ta in Constructing Graphs of Variation of Seismic Wave Amplitudes with Distance "TnL 
tost. Fiziki Zemli. A. N. SSSR  No. 6> pp   187-194   1959   (Tran;!.^ 
trom Russian), Contract DA 49-083 OSA-3137. 'Trans^d 

t(*) iÄ? 1S pr0Posed for constructing amplitude curves In A = 
f(x)  based on averaging the amplitude graphs by means of seZL. 
of straight lines, within the boundaries^ each le^c sLüoTll 

theS.y g the Straight ""^ lineS al0nB the -^re^e Ö? 

VESIAC 19,305 VU 

Sfl  TO H" I1™1 R?Pt- Proiect vT/8703. January through December 
off ?e edvnp'r H 

1?i   NU- SP9^ C'0ntract ViVft^.^S 66C, 0734, Teledyne Indust., Inc., Geotech Div., Garland, Texas, 1969 

throulh'^'nf ^'K^ 
t^Rm dUrinB the Period 1 J^ary 1968 through 31 December 1968 is described. 

The organizational structure of LRSM underwent few chanees 
and continued to sustain the flexible and efficient opera!! Sred 
for a  leld-onented program.   At the start of the repor  period   there 
were  IftMn mobile observatories and six portable Sn ograph svT 
ems in the LRSM program; five additional portable seismograph sys- 

tems were act.vated in March 1968, providing a total of eleven opera 
t.onal portable systems.   The portable seismograph systems Semon 
strated their versatility and effectiveness durfi all S?sS£me„"ts. 

Equipment and seismogram evaluation programs continued to im 

a'rrheir ^ ^ ^ring high ^^ data    Re-l^0? hese^ffö^ are being used for advanced methods of data processing.   A review of 
cnn^tT and 7aluations ^ade is included In this report    Ses 
conducted were directed toward (1) the analysis of data from mr able 

periomd0dbaU.SyStemS ^ (2^ the '^«'^"on'of long-pertoMsh^- 

VESIAC 18,532 VU 
AD 834 696 

VESIAC 20,253 VU 
AD 870 697 

R£AKE8, R.G   Ix)ng-Range Seismic Mea«..rPm0nf0 Program   Final Rent 

Ss^S7-670-1457' Te^ne ™**: toe.. Geotech Div., Garland. 

rtnHnTMPr0t;re^,0f the ^"B-Ranse Seismic Measurements Program 
during the period 1 April 1966 through 31 March 1968 is describe'd 

REAKES, R. G., jgng Range Seismic Measurements. Final Report  Jin 
'0 Pe,c- IW»; kept. No. fWH, üontract M3657.69C.0757 VT/8703 
Teledyne-Geotech, Garland. Texas, 1970 3' 

At the beginning of this report period, there were nine mobile 

TrZZT'ZlT eleVen POr|able 8elSmo^ systems i„ t"e LMM 
program    These seismograph systems participated In related pro- 

and M^ROW^Tir"15. ?^ ** MIRACLE PLA^ "ULISON. JORUM, and MILROW.   The portable seusmograph 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, Sei. 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 800 310 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. \ 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. a.id A. S. CHILD. Long Range 
Seismic Measurements - CHASE V, Technical Report No. 66-71, Con- 
tract VT/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 Ringe 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 CORDUROY 
signals recorded by the LRSM portable systems.   Five sites in the 
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VESIAC 12,773 VU 

VESIAC 15,316 VU 

VESIAC 15,892 VU 
AD 643 245 

eastern United States were located on the arc of a circle centered at 

charact     0f them situated in a region of distinctly different geologic 

RECTOR, R. E., Response of Long-Period Seismometers To Pressure 
Variations, Teen. Kept. No. Öb-i)5, Contract VT/4übl) AF 33(657)- 
12145, Teledyne Industries, Inc., Geote-l, Division, Garland, Texas 

As magnifications of long-period seismographs are increased 
the seismometer response to barometric changes becomes more   ' 
sigmhcant.   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- ml 
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 
he 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 Seismom- 
eter, Tech. Rept. No. 65-3U, Contract VT/4051, AF 33(6571-12145 ~ 
Geotech. Corp., Garland, Texas, 1965. 

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- 

fnÄ-^T dlÄ®d 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 bv 
microseisms, were routinely used in a location subiect to much cul- 
tural disturbance. 

REED, J. C, Seismic Field Operations and Analysis of 1966 LaJ<e Sune- 
nor Experinv_nt, Final Report, Contract AF-AFOSR-1140-66 Artie 
Inst. of Nona America, Montreal, Quebec, Canada, 1966. 

FAnfv rmLdeSCripti0n 0f the ArtlC Institute's participation in Project tAKLiY RISE is given. 

REEVES, G   S., A. H. BOOKER, Large-Array Signal and Noise Analysis - 

''e.r . °'. ,!.me:Stati?nary Processi»g- Special Sei, gjpt   Nn   id  J*fn. 
tract vi/evUT, AF 33(657)-T66787TiraS Inst., Inc.. Dallas, Texa^, 
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VESIAC 17,013 VU In applying the Wiener multichannel time-series processing theory 
to seismic arrays for teleseismic signal extraction, fhe transient nature 
of the signal is not used.   This report presents the ineoretical devel- 
opment of optimum nontime-statlonary signal-extraction filters which 
take advaiiiage 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. S., A. H. BOOKER, Wiener Nontime-Stationary Processing - 
Large-Array Signal and Noise Analysis, Scl. Rept. No. 14. Proiect 
VT/6707, Contract AF 33(657)-16678, Texas Inst., Inc., Dallas, Texas 
1967. 

VESIAC 17,426 VU 
AD 822 372 

This report ^resents the theoretical development of optimum non- 
time-stationary signal-extraction filters 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 tw 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 adJitional data processing and 
examination with respect to criteria other than mean-square error. 

VESIAC 6034 VU 

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 German), 
Contract SD-78. 

A few strong explosions were made in the years after World War 
II 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 reporc, 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 frotr. an Under- 

VESIAC 17,305 VU 
AD 824 873 L 

ground Explosion, Final Report, Contract DA 49-146-XZ-089, Engin- 
eering-Phys., Co., Rockville, Md., 1967. 

The work is a continuation of earlier analyses which have been 
embellished to take into 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.   Hie 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 calculations are introduced 
Computer codes and flow charts for both the non- linear and seismic 
models are given. 

VESIAC 16,734 VU 

VESIAC 20,399 VU 
AD 875 026 

REKIETA, T. W., CPO Ambient Noise Study. Report No. 1, Contract VT/ 
6704, AF33(6bV)-14648, Texas Inst.. Inc., Dallas, Texas, 1967. 

This report summarizes the results 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 n 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 C701 
F3Jb^-V0C-ül0U, Texas Inst., Inc., Dallas, Texas, 1970 

Seismic data was digitally collected 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. 

VESIAC 19,757 VU 
AD 855 344 

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 s'.ort- 
period nols« 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-wavc energy 
Short-period noise in the 1.5- to 4.0-Hz range shows unusually high 
coherence for seismometer separations of 10 km.   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 & Engineering 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 silt.   The dome Is located In Lamar 
County, Mississippi.   The experimental objectives of "Project Dribble" 
are given here. 

RH1AN, E., Details of Lamont-Phllco Ocean Bottom Seismograph Teleme- 
try Systems, Contr. No. NONR 266(92), Phllco-Ford Corp., BluelJeir 
Pa., 1064. 

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- 
quency limit of ray theory.   This fact Is used In a radially hetero- 
geneous Isotropie 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. 4410-71-X, Contr. No. SD-78, UnivToTMichigan, Inst. of 
Sei. ft Tech., Ann Arbor, Mich., 1964. 

VESIAC 0128 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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VESIAC 8876 VU 
AD 451 871 

RICHTERS. J. S    The Application of Analysis of Variance to the Se smic 
O^J^unaXumPr^iem, Group Report TtfFW, Contract AF  SI). 
tW, Mass. List. ofTidi., CambridKe, Mass., 1964. 

Considered is discrimination between earthquakes and under- 
ground nuclear tests by means * measurements made on their se.s- 
mograms.   Such measurements will be subject to random perturba 

ev^r^r"'' miCr
f
0SeiSrniC n0iSe and "SLttoS fronV^em to 

fhl      ff   !     U^OS 0f 'lu,sanLe Parameters are discussed as well as 
the r effects.   The desirability of removinR these effects before form- 
ulat.ng a discrimination procedure, and the analys.s of JJrSSS 
mque, wtmh may be applied to this question, is discussed.   Provided 
\M an mtrtxluct.on to »he analysis of variance for two nuisance panm- 

slevreS;aI
0',e ******** !)er eve", ta considered first, and the" 

VESIAC 7475 VU 
AD 430 191 

RICraR. N. H    The_Pro1)airaUon of Ultrasonic Elastic Waves in Solid 

SB* nü? Ii aufBcfe-^?' V[M1
 ***•' Contract AP »(804). 

UU, Unb. of VRIUMtnt, Norman. Oklahoma, 1963. 

M^ .^M*.iyrl iM divided i,lt0 three chapters.   Chapter I outlines 
the .mmed.ate problem undertaken in the present research    I  de- 
scnbcs our understanding of the propagation and absorption of elastic 
waves .n metals and sets up an analogy l)etween the «„4,^^ of ,    " 
metal and the structure of a granular medium In which the mre 
spaces are f lied with a monalonuc gas.   The problem becomes . 
mP.uer o  deternuning bo« well this analogy la supported by expcri- 
men      Chapter M describes the approach to the experimental p 
of the vvorK.    The techniques of preparation of the constants of ,e 

melS SesqUaÜOn are ^   ^^ * **•"**' ** -i>orl- 

VESIAC 7661 VU 

RICKER. N. H.. Ricker^ Wavelet Review. Contr. No. AF 19(6041-8416 
Univ. of Oklalioma. Nornvan,l)fcIa7,"l964. 

This is an intrfKluction t,, a longer report.   The author summarizes 
h s stud.es on the physics of elastic wave propagatton in solid bod.es 
and in granular media.   Hr concludes that the absorption coefficient 
or the sinusoidal seismio waves must necessanly be proportional 

to the square of the frequency.   The Stokes Wave Equation rather 
than (he Classical Wave Kquation should be used to describe seismic 
wave propagation,.   Ho y the author developed his series of Wavelet 
Functions is described; the experimental correlation is presented 
in addition, two problems perttlM« to the VELA UNIFORM Program 
'•oncerning: 11 the magnitude scale, and 2) distingu.shing between      ' 
bun°d nuclear blasts and earthquakes, are discussed. 

R1ECKER. R. E    An^Apj^icatio^f Induction Heating to Hock DeTormatioa 
App^.-atus  contr. No. GRD Tmm»]!. ^r ferw Oambridw K" 
search Labs.. Wash., D. C.   191,4 wmi.icvt IU- 

VESIAC 8181 VU 
AD 601 167 of sASÜLfSüÜ Pr,>SS ("api,"le of si"^l'a'H'>usIy applying 

of ..0 kb and temperatures of lOOOOC to thin sample  .ellets 
m. In diameter uses a S-hw, 450-kc induction heater 

pressures 
1   4 in. Ic 

a Speedonuix 
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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 1000oC.   Less than 45 sec is required for the apparatus 
to reach thermal equilibrium 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. 

VES1AC 8583 VU A bibliography of 490 rock-deformation research articles pub- 
AD 606 550 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, Calclte, Calibration, 
Compressibility, Conductivity, Creep, Density, Dolomite, Elastic 
Behavior and Elastic Constants, Fabric, Friction, General, Marble, 
Metals, Olivlne, Phase Studies, Plastic Behavior, Qaartz, Resistance, 
Safety, Sedimentary Etocks, Seismic Velocities, Shear, Shock, Strain 
Rate, Surveys, Viscosity, X-Ray. 

RIECKER, R. E., Geophysical Implications of Shear Deformation in 
Rocks, Rept. No. 7885-1-X, AFCRL-65-457, Contract DA 49-083 
ÖSA-3137, SD-78, Univ. of Mich., Inst. of Sei. & Tech.. Ann Arbor, 
Mich., 1967. 

VESIAC 15.915-0 VU 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 high temperature and pressure.   Using 
high-frequency induction, the press externally heats samples to 
1000oC 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 Basic Design Considerations. Contract 
No. GRD TASK 865211, Air Force Cambridge Research Labs., Wash., 
D. C, 1963. 

VfcSIAC 8414 VU Optimum design of opposed anvils depends on analysis of strrss 
AD 432 044 distribution, geometry, and material strength as well as on such 

exceptional considerations as limitations imposed by apparatus appli- 
cation.   Thirty years of reviewed experience using opposing anvils 
suggests that 6 per cent cobalt-bonded tungsten-carbide inserts 
shrunk-fit into high-strength heat-treated binding rings yield best 
results if low cone angles (4° to 6°), slight insert tapers (1°). moderate 
interference (0.75 percent on the diameter), and moderate heat 
treatments are uwed.   Sample pressures for various pressures are 
given for well designed opposed anvils.   Bridgman-type opposed 
anvils used in a fiO-kb 1000oC shear press developed at AFCHL are 
described; tables are included. 

RIECKER. R. E., and D. L. PENDLETON, High Pressure Thrusijjearjng: 
An Application. AFCRL-64-H83. GRD Task 865211. AF Cambridge 
Res. Lab., Washington. D. C. 1964. 
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VESIAC 8954 VU Successful operation of a 50 kb-1000oC rock deformation shear 
press depends on frictionless operation of two thrust bearings; re- 
quirements for an upper bearing and for a lower bearing are given. 
Upper bearing friction coefficients as low as 0.01 result when colloid 1 
bonded films containing 65 percent pure M0S2 in an alkyd resin are 
used with M0S2 greases.   The torque arm bearing is lubricated with 
0.01 in. thick Teflon sheet to obtain friction coefficients below 0.016. 
Bearing pressures occasionally t ceed 100,000 psi in both bearings; 
however, no evidence of galling, seizing or wear have developed on 
any thrust plate.   T )rque losses do not exceed 5 percent of the trans- 
mitted value in the upper bearing, and 3.5 per cent in the lower bear- 
ing. 

RIECKER, R. E., and T. P. ROONEY, Shear Strength, Polymorphism, 
and Mechanical Behavior of Olivine, Enstatite, Diopsidc, Labradorite, 
and Pyrope Garnet:   Tests to 920° and 60 kb. Scientific Interim ReptT, 
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 920oC and 60 kb at a constant strain rate of 
10'Vsec.   Shear strength of these minerals varies from 14.0 to 16.2 
kb at 270C, and 5C kb normal pressure; and 6.5 to 7.8 kb at 900oC 
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 1000oC and Pressures of 50 kb. Contract No. C.RD TASK 865211, 
Air Force Cambridge Res. Labs., Wash., D. C, 1963. 

VESIAC 7205 VU A new shear press, capable of simultaneous pressures and lemper- 
AD 425 629 atures of 50 kb and lOOOoc, Incorporates a Ti-kw high frequency in- 

duction heater, 300-ton hydraulic jack, 1/2-HP motor and 3-plnlon 
gear train for strain rates of .01 to 10 rph, and tungsten carbide ball- 
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 27nTr. Contr. No. GRD TASK 
865211, Air Force Cambridge Res. Labs., Wash., D. C, 1964. 

VESIAC 8546 VU Shear deformation of upper mantle mineral analogues forsteritc, 
enstatite, diopside and labradorite at 270C temperature, 5 to 55 kb 
average pressure, and at strain rates from 1 sec-1 to 10'^ sec"1 

indicates that all minerals have high average shear strengths.   Shear 
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strenRth for North Carolina and Hawaiian olivine is 15 17 kb at 50 
Si!?.!?? ',re\ssu,:e- AveraKe **** strength for Madagascar diop- 
side and Labrador labradorite are 14.90 kb to 14.03 kb and 13 15 kb 
respect.vely, at .0 kb average pressure. Each shear stress nomai 
pressure curve .s resolvable into two regies of constant but differ- 
ent slopes separated by a broad transitional knee. These represent 
separate ana distinguishable behavior described in the article 

VES1AC 15,915-n VIJ 

Kep . No. 7885-I-x. Contract DA 4!>-Ü«a DECTOf SD-TrUHhTir 
Mich.. Inst. of Sei. & Tech., Ann Arbor. Mich., 1967. 

The author examines the reliability of earthquake mechanism 

■hod»-   flu mfluences of focal depth, magnitude, and free surface 
on P-wave amphtude are discussed.   The use of P-wave am Se 
gradients for the study of the earthqual e mechanusm   s iK    ^  „. 

be es,SliTeHS/      5 S?^'S'ed ** a M,CCial »**OirZ SwSf be established to evaluate shocks in cert; in limited areas. 

VES1AC 13,993 e VU 

""Sft 1i "'• yy?* f"-*?* ''*—te T" Anomalies. Contract SI)-78. Univ. of Mich.Tl. S. T.. Ann Arbor, Micir.nW5~ 

ll.c epicenter a/imuths determined by the two horizontal com- 
ponents of the P wave at Djakarta station show a systematic southward 
deviation from the Iheorel.cal direction.   The De Hilt Rayle.g,, waves 

mThe ™a ?t''l,yan1
X„P,08l0n8 8h0W "" "»»* ^Hection tot  

on the wave pen.Kl.   Differences Inpcnod for simple seismic signals 
are strongly masked by lh<  filtering system of the seismometer «al- 
vanometer   e. g., the reS,K)nse of a Ualit/ln seismograph to ., single 
"inusoldal wavelet of one or one-half |)eriod. 

VKSIAC 12.131 Vi; 

RIZNICHENKO. Y.'   V.. ' Tonst met inn of Reflecting or Pefracling Surface.^ 
fn.m H.KiograpIr  of Reflected or Refracted Converted W;i\. s •' 1/v 
Ak.id. Nauk SSSR. Ser. (Jcogr. I. C.eofl/.. No. ft. pp. 751-758   1940 
(Translated from luy ' m). Contract SD-78. 

A method is described for determining reflecting or refracting 
surfaces from sei. me '   ..<..„ aph« of reflected or transient (refracted) 
waves.   It ,s assum. 1 ll.al then  is one reflecting or refracting bo«,,- 
darv .UKI the velocilies of the IncMMl and incoming waves ..re con- 
stant and known.   The solution Is analyzed. 

VESIAC 17.3^ VU 

7NK-HENKÜ YV. V.. "Th.- Dls.Hrs.on and Absorption of Selsmu Uav.s " 
Iv Geoflr. Inst.. A   N. SSSR. No  35. „,. 9-41. Undated. Contract Jrudy Cn-ofi/. Inst,, A 

DA •<9-ö83öSA-3l37. 

Varlousinterpretallons of the ioni-e|Hs . f   -dlsiierslon" and 
abs.,n<ion    ,.f waves encmntered in paper* on seismology and 

seismic prospectin,, are discus^.   The pn.blem of the dispersion 
of head waves related to the boundaries ..I half-spaces is rev.ewed 

IL^T k1'" ,"n,',<,rrd "• ""' ^'"«•'•V m the surrounding medium 

meKn^e8;:."' "' ^ "^ '" " V *'" ^tM '" —' 
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VESIAC 12,335 VU 

RIZNICHENKO, YU. V , "The Propagation of Seismic Waves in Discrete 
and Heterogeneous Media," Izv. Akad. Nauk, Ser. Geogr. i   Geofi/,., 
No. 2, pp. 115-128, 1949, (TransTal&JfFöm Russian), Contract SD- 
78. 

Certain problems related to the propagation of elastic waves in 
media consisting of a large number of elements will be discussed:   in 
a "discrete" medium consisting of separate masses linked elastically, 
and in a heterogeneous medium (a continuous medium with structural 
nonuniformity).   Conditions are determined under which a velocity of 
propagation of long, low-frequency waves in a heterogeneous medium 
is on the whole found to bo very small, less than in any of the com- 
ponents.   Some of tho calculations are made using experimental seis- 
mometric data. 

VESIAC 12,130 VU 

RIZNICHENKO, YU. V., "Seismic Characteristics of Permafrost Layers," 
Izv. Akad^Nauk SSSjt^Ser. Geogr i. Geofi/.., No. 6, pp. 263-274, 1942 
(Translated from RussianTrContract'SD-7fl. 

Previous opinions on the seismic properties of the permafrost 
layer are subjeiHed to a critical review.   Experience with work 
carried out in '940 shows that this layer not only does not interfere 
with seismic prospecting, particularly using the method of reflections, 
IAI; even pr^dures certain advantages. 

VKSIAC 12.360 VU 

RI/NICHENKO, YU. V.. "Seismic Velocities in Lavred Media." I/v. Akad. 
N.iuk SSSH. Ser. Geogr. i. Geofi/.., Vol. 11, No. 2. pp. 153-172,  1947 
fTi.inslated from Russian),   Contract SD-78, 

Relationships are discussed between seismic velocities encountered 
in seismic prospecting work.   These velocities include    wave velocity, 
effective velocity, layer velocity, boundary velocity, etc.   It is shown 
that the wave velocity obtained by phase correlation of seismogiams 
is generally different from the phase and group velocities.   A compari- 
son of layer velocities, boundary velocities, and effective velocities 
leads to the conclusion that there is no notice,..tie amsolropv (if .seismic 
velocities In thick layers of sed menlarv formations. 

VESIAC 14,462 VU 

RI/NICHENKO. YU. V., "The Tasks of the Conference on Deep Sol» mlc 
Sounding." Acad^of Sei., USSR. Goophys. Inst.. pp. 7-9. Undated - 
Rocoivod 21 .nine IMCi Tf ranslatod from Russian). Contract DA 49-083 
OSA-3137. 

After sketching in Uio recent history of Soviet progress in the 
dovolopmonl of methods of deep seismic soundings of the earth's crust, 
the author sketches in the main tasks of the conference.   Thov are: 
1» The presentation of the results of work in the area of the develop- 
ment of the deep seismic sounding method in ten years; 2) The explana- 
tion of the main general difficulties arising in the application of that 
method to the study of the earth's crust; I) The formulation of the 
basic primary problems of Investigations to improve the deep seismic 
soundim; method in the next few vears, and discussion of the general 
prospects of its development and application. 
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VKSIAC 16,911 VU 

RIZVI, S. A., J. P. BURG, and L. N. HEITING, Analysis of K-Line Wave- 
number Spectra from Three WMO Noise Samples, Special Report No. 
2, Contract VT/77Ö1, V.mW-G'IC-OlOB, Texas Iiist., Inc., Dallas, 
Texas, 1967. 

The noise pattern at WMO was studied in detail in order to design 
an array of vertical and horizontal seismometers which would enhance 
teleseisms 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 Rayleiph-wave energy coming from the lakes 
Lawtonka and Elmer Thomas in the northeast and of high-velocity P- 
wave energy-   I" addition to the northeastern Kaylcigh energy and the 
high-velocity energy appearing at all frequencies from 0.2 to 1.0 cps, 
there is some indication of isolropic (nondirectiona!) Rayleigh-wave 
energy. 

VESIAC 19,626 VI' 
AD 853 192 

ROIIERTSON, II., Preliminary Report on I/mg Hange Seismic Measurements 
Participation in Project MIRACLE PLAY^ DITOE TUBE, Tech. Data 
Rept., Rept. No. TR 65-10, Contrict VT/8703, F33657;S<JC-0757, 
Teledyne-Geotech. Div., Garland. Texas, 1969 

The MIRACLE PLAY - DIODE TUBE gas explosion In a cavity 
in Tatum Dome, Mississippi, was monitored by eight LKSM teams 
operaling 3-component short-period and long-period seismographs. 
Four teams encirder* ihc salt dome and occupied approximately the 
samt sites as wore occupied during the STERLING experiment.   Four 
more teams encircled the Lucedale, Mississippi (LD-MS) site where 
an anomalous signal was recorded from the STERLING shot.   High 
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.   Speclrum 
analysis and coherence measurements indicate that the DIODE TUBE 
signal was recorded at LD-MS by the radial seismograph.   The DIODE 
TUBE signal amplitude was about one-third the STERLING amplitude 
acording to measurements of the largest waves in the STEHLING 
ai.d DIODE TUBE recordings of the radial seismographs. 

VESIAC 13.962-B VU 
AD 62H HH3 

HOBEHTSON. 11.. SHUtstical Analysis ol Short-Period Noise. Appendix II 
lo Semiannual Tech. Summ. Kept. No. 7, TR"Rö. 6S-26, Conlracl AF 
49(fi3H)-ll50. Teledyne Indust., Geotech. Div.. Garland, Texas, 1966. 

This is a progress report describing statistical research on 
short-period seismic 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 obtained from a shake-table 
(imtrolled Benioff seismograph.   Intervals of 240 seconds of noise 
from the magnetic-Ia|>e records were subjected to speclrum analysis 
and the resulting power spectral densitv functions were inlegraled in 
Ihe band of O.H lo 3.3 cps lo gel rms values.    Hie method of visual 
analysis of Ihe wavelets under consideration, and the discrepancies 
that indicate MMM bias in visual measurements as Ihe frivpiencv of 
the noise increases are descrllied. 
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ROBERTSON. H    Study of Short-Period Seismic Noise  Appendix 2 to 
Tech Rept. No. «-A, T«ch. Ibpi. Ho. 64-184. ißticS^i -iJJS 
«raphic Factors and   Related to Short-Period Wind No «1  r . 
AF 49(638)-1150, Geotech. Corp., GtrlZt^TmA    '      "^ 

Median values of seismic noise in the period ranKe of 0 3 to 1 1 
sec were obtained from recordings at vaults of the Pnin M    V 
and WMSO arrays.   Interquartile^ges wer« "«ed To 1^"   ^ 
persi. .s about the medians.   Medians'of S W^pTKite 

SrK196 r0m       V.91 mmim'"0"« '0 2.20 millimicrons Tn Novem ber 1962.   i oscnbed is how these two values were ohHinJ   V. Vem 

J»^•"..^a?1AF-^^ÄS^^■S",^;:^:lf•v"'■,''■, Sweden, 19CH. i l'P^iia. öri.s. inst., L'ppsala, 

This report is an annual summarv rcoort of «„.-i, A 
AF 6l(0r.2)-702    diutepa 1   4      .H r ! U"lk d"l,c ,,n COntftCl 

ROBINSON   FA., Regresston Analysis of Statistic! Data with DUtml 

trjCt AF 61fO-,2)-702,T^n-a Un.v.. S.MS. Inst., Upp^U, Sued^. 

Chapter 6 of this report deals with Multiple Regression    The 
jhjOT, .s „von and also computer programs L J^^Z J^nh. 

ROniN.SON   E. A.. Regression Analysis of Statistical data wiU, Wrifl 

AD 08. 203 QuadlaUc Vonns.        ,■<',K,r, '"^ Wm, D*«"»'»«*-. ««rlCM and 

VFSIAC 18,653 VU 

VFSIAC 19.271 VU 
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ROBINSON, E. A., Seismic Arrays for the petection of Nuclear Explosions, 
Sei. Rept. No. 8, Contract AF 19(604)-7378, Massachusetts Inst. of tech. 
Cambridge, Mass., 1964. 

VESIAC 8859 VU 
AD 608 275 

Seismic arrays are multichannel sensor patterns immersed in a 
multidimensional S/N field and the analytical problem is hence analo- 
gous to that of radar antennas.   The following subjects are considered: 
1) a re iew of antenna theory;   2) the general optimization problem 
for multichannel data which leads to large systems of normal equations 
of Toeplitz form (as presented in previous reports) requiring recursion 
solution techniques to be completely feasible;   3) the specific seismic- 
array problem, considered in terms of plane-wave-front signal and 
noise contributions plus incoherent noise, with details of the "velocity 
filtering" method;   4) spectral estimation from finite array measure- 
ments. 

ROBINSON, E. A., Seismic wave Propagation in Layered Media - Part 1, 
Interim Scientific Report, Contract AF 61(052)-702, Seismological 
Inst., Uppsala Univ., Uppsala, Sweden, 1966. 

VESIAC 15,896 VU 
AD 634 914 

Tiiis paper gives the basic equations for seismic wave propaga- 
tion in layered media.   The wave equation is solved by the Laplace 
transform method.   The boundary conditions arr finally expressed 
in matrix form for an arbitrary boundarv. 

VESIAC 14.310 VU 

KOCARD, Y., ARPA Research Grant No  SD-107-Ü-2. Quarterly Report 
No. 18, January through March 1966, (Translated from French), Con- 
tract SD-107-G 2, DA-49-0H3, OSA-3137, ALPENS, Paris, France, 
1966. 

The author report.; on the recording of a shock, the epicenter of 
which substantially coincided with a preceding shock reported in his 
earlier article, "Recording in Dordogue."   Profiles were extended 
in some directions in order to permit a better definition of the am- 
plitude variations with distance that were noticed in the earlier reixirt. 
The results of these recordings in Tarn and (iarrone are presented 
here, and compared with those of the first.   Conclusions about the 
crust and mantle in the Immediate vicinity of the receiving slatinn 
are reached as a result of amplitude increase.   In the second section 
of the article, the author reports on the anomaly of seismic wave 
propagation In the Rhine Valley. 

VESIAC 14,965 VU 

ROCARI), Y., "ARPA Research Grant No. SD-107-G-2-Quarterly Report 
No. 19 for April, May. and June 1966," ALPENS, Paris, France, 19fifi. 
(Translated from Fiench), Contract SD-107-G-2 DA-49-083 06A- 
3137. 

First, the author discusses work on the seismic background In 
Italy.   During May and June 1966, ALPENS formed very close working 
relationships with the geophysics teams of the "Observatorio Geofisico 
Spcrimentale" of Trieste, directed by Prof. Carlo Morelll.   A list of 
accomplishments which resulted from the tests is included, as is a 
discussion of the geological struciure of Italy.  Second, the author 
reports on the l,ake Blanc test.   Discussed are the three tests which 

503 



WILLOW   RUN   LABORATORIES 

took place between June 29 and July 9, including descriptions of equip- 
ment, positions of stations, the Pg and Pn waves, the Mohorovicic 
Discontinuity, aad reflected and refracted waves. 

HOCARD, Y., Azimuthal Sensitivity Variations of Seismograph Sifes in 
France, VES1AC Repl. No. 4410-75-X, Contr, No. SD-7H7(Jniv7ör 
Michigan, Inst. of Sei. & Tech., Ann Arbor, Mich., 1964. 

VESIAC 8217 E VU The author has drawn attention to azimuthal variations in seismic 
signal amplitude, and lias suggested that these variations may be 
caused by focusing or defocusing of seismic waves through prism 
or lens effects within the eanh's crust.   Tilting and beading of 
layered strata, especially the Mohorovicic discontinuity, may explain 
these variations.   The autiior tries a direct experimental study of 
station sensitivity as a function of azimuth and emergence angle. 

ROCAltD, Y., The Transverse Profile of Montagene Noire Sea Shots. 
VESIAC Rept. No. 4410-75-X, Contr. No. SD-78, Univ. of Michigan, 
Inst. of Sei. & Tech., Ann Arbor, Michigan, 19C4. 

VESIAC 8217 F VU On April 22, 1963, the French Navy fired two successive shots 
at sea in nearly the same place.   Rocording was carried out at seven 
stations located on a transverse profile of the Montagene Noire, 
northwest to southwest.   The tabulated results from the two sea 
explosions at seven stations are shown.   Distances from the shooting 
point to the stations, and Pg, Pb, and Pn arrival 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* 
vicic and the Conrad discontinuity is discussed. 

HOCARD, Y., P. MECHLER. Importance of Small Local Variations of 
Il3X?L^!ii]!}e_M£i!>i^.of^^JuiilliiD. (Translated from French), Con- 
tract SD-78, Univ. of Mich., I. S. T., Ann Arbor, Mich.. 1966. 

VESIAC 13,999 g VU 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. 

ROCAltD, Y. and P. MECHI.EH. Seismic Station Efficiency Related to 
Irregularities of the Molio Layer -  Progress Reixirt No. 2, T October 
Through 3i December'19(16, fTranslated from FrenchTrContract AF 
61(0r)2)-9fi2. DA 49-083 OSA-3137. Alpens. Paris, France, 1967. 

VESIAC 16,922 VU \mplitude studies have been made for arrivals from the September 
1966 explosion series at Lac Negre. It was found that, for constant 
shot depth, the signal amplitude increased with increasing shot si/e 
up to 20 Ions, but then remain«) relatively constant even though the 
size of the shots increased to 40 Ions. 

The velocity of surface waves from these shots lias also been 
studied. 
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VESIAC 16,761 VU 

ROCARD, Y., P. MECHLER, Seismic Station Efficiency Related to Irregu- 
larities of the Moho Layer, Progress Rept. No. 3 (Translated from 
French), Contract ÄF 61(052)-962, DA 49-083 OSA-3137, ALPENS, 
Paris, France, 1967. 

The two new seismic stations on the island of Rrngiron in the 
Pacific Ocean are described.   The description includes a discussion 
of the problems involved in establishing a useful seismic 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. 

VESIAC 16,762 VU 

ROCARD, Y., P. MECHLER, Seismic Station Efficiency Related to Irregu- 
larities of the Moho Layer, Progress Report No. 4 (Translated from 
French), Contract AF 6l(n52)-962, DA 49-083 OSA-3137, ALPENS, 
Paris, France, 1967. 

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. 

VESIAC 13,999 1 VU 

ROCARD, Y., P. MECHLER. Two Cases of Seismic Focalization, (Trans- 
lated from French), Contract SD-78, Univ. of Mich., I. S. T.. Ann Arbor, 
Mich., 1966. 

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. 

VESIAC 9434 VU 
AD 454 582 

RODEN   R   D,   Array Research, Semiannual Tech. Rept. No. 2, 30 March 
to 18 November 1964, Contract AF 33(657)-12747, VT 4053, Texas 
Instr., Inc.. Dallas, Texas, 1964. 

Tins Project is directed toward continued development of array 
processing technology for nuclear surveillance and exploitation of 
the data available from arrays for analysis of ambient seismic noise 
and of distant P-waves,   This '.^port presents results obtained during 
the second six months of the Project from 30 March 1964 to 15 Novem- 
ber 1964. 

VSSIAC r,H«5 VU 

RODEN, R. B., An Evaluat'on of Vertical Seismometer Array and Horizontal 
Array Performance Bused Upon a Theoretical Model of Noise and Tele- 
setsmtc Signal, Contract No. VTT40557ÄF 33(657)-12747, Texas Inst., 
Inc., Dallas,'Texas, 1964. 

A model of teleseismic signal and surface mode noise is derived 
from wave propagation theory.   Optimum Wiener multichannel fre- 
quency domain filters are designed to operate un the outputs of si:, 
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 maximum dimension are not changed very much. 
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VESIAC 10,129 VU 

RODEN, R. S., 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. 
AF 33(657)-12747, 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. 

VESIAC 16,064 VU 
AD 814 674 

RODEN, R   B., J. P. BURG, Array Research, Study of Teleseisms Recorded 
at c"rrlberla"d Plateau Observatory. Special Rept   No. 25,"Project 
VT/4053, Contract AF WjSSfnJWl, 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 processon, 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-tnsec intervals, v, ith later resampling of 
Ensembles II and III at 100 msec.   The transcribed records are 4 min 
long, with start times chosen so 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 Kepi. No. 24, Project VT/4053, 
Contract AF 33(657)-12747, Texas Instruments, Inc.. Dallas, Texas, 
1967. 

VESIAC 16,063 VU 
AD 814 673 

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. 

VESIAC 20,3£7 VU 
AD 712 632 

RODGERS, P. W., and C. A. DANN, Rotational Seismometer, Final Rept., 
15 June 1968 to 15 June 1969, Contract Fl9e28-68C-Ö370, 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 beei designed to measure this rotational component. 
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ROLLER, J. C, Crustal Structure in the Eastern Colorado Plateaus Pro- 
vicce from Seismic-Refraction Measurements, Technical Letter No. 
lÜTContract 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 SnutHern United States, 
Technical Letter No. 14, Contract ARPA Order No. 193-63, U. S, 
Geological Survey, Denver, Colorado, 1963.   (OFFICIAL USE ONLY) 

VESIAC 7562 VU O 

ROLLER, J. C, et al., A Preliminary Summary 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 

VESIAC 8603 VU O 

ROLLER, J. C, and ,T. 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) 

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 ObservaToryTArizona, Contr. No. ARPA 
Order No. 193-64, U. S. Geol. Survey, WasliTTD. 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/20J77AF 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 epicenter.   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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VESIAC 8403 VU 
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 amplitudes which have been 
interpreted in terms of structural differences, and variations in 
travel times and amplitudes at teleseismic ranges which mattest 
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 

VESIAC 13,858-D VU 
AD 648 415 

ROMNEY, C   F., Analysis of Film Recording at Angola and Hysham Sub- 
a£rays^andLK3), contract:   AganTTD^HHiTiHtrAir Force Tech 
Appl. Center, Washington, D. C, 1965. 

n oc'ü.f116 stations from the Long Range Seismic Measurements 
(LRSM) program were installed at the centers of Subarrays Bl 
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 sub.irray 
Preliminary conclusions from the analysis of these recordings are 
reported here. B 

VESIAC 8128 K VU 
AD 441 592 

ROMNEY, C. F An Investigation of the Relationship Between Magnitude 
Scales for Small Shocks. VESIAC Rept. "No. 4410-71-X Contr No"" 
?l?e'J

8, ^'^ 0f Michigan- to8'- of Sei. & Tech., Ann Arbor, Mich " 

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 
S "foro W^ derived from the Kern c,,unt5'. California, earthquakes 
0*1952.   The available data, largely from earthquakes of magnitude 
5.5 and greater, were consistent with a number of equations   given 
u. the report.   The average value of m In the formulas was called 

Pre- unified magnitude," the relationship between m   and M 
b s" 

sented are results of a preliminary investigation of this relationship 
for small shocks. ' 

VESIAC 8884-D VU 
AD 452 596 

ROSENDAUM, .7. H., The Borehole-NoKsc Problem Treated on the Basis 
of a Layered Elastic Model. Rept. No. 441Ü-83-X. ContracFSDlTSlARPA) 
Inst, of Sti. & 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   potemial 
and energy information as a function of depth, has been used to cal-   ' 
culate the characteristic vibrations for several geophysical models 
of the I'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- 
ditions; the task of computing their characteristic features, applicalie 
to the borehole-noise problem, may be fairly difficult. 
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VESIAC 13,858-J VU 
AD 648 415 

ROSENTHAL, F., Beam Patterns. Contract:   Agency Document   Advanced 
Research Projects AgencyTWashington, D C ,m7 ' AdVanCed 

The author discusses the requirements for the LASA S' eletal 
Array Beam Pattern. After discussing a possible goal for such a 
pattern, he points out that neither the present LASA skeleal array 

Slower ^'"r deSiBn that he haS StUdied quite ^BZ S'inh      ^u' prellm,nary studies indicate that some significant 
side lobes of the present array can be slightly reduced by the add 
tion of the well-placed subarrays.   For any future arrays   an arra:- 
Jslgn based on a regular polygon possessing an odd number of     ' 
sides shows promise.   Discussed also are two computer priianis 
written in an approach to the problem. M 

VESIAC 7698 VU 

ROTHE   J. P., MernaUoJ1al_Association of Seismology and of the Physics 

|^tary_Genera_I, IWtr. Uo. ÜbM, tMvJf W  gof 5c    A 
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 

ighly menaced earthquake regions:   Southeast Asia, South AmeLa 

T?e^ l/T63" faSin 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 

n   "l^cTSon'or"80"'16.1' and faCilitieS: 2) '"-i— ^l3 in the local zation of zones of seismic activity, and in the nrenarition 
o   se.sm.city or seismotectonic maps on a national or rc^ nTsc le 
3) existence of regulations for construction and their applications to 
regions of seismic activity: and 4) existing facilities for the   ralnln« 
of specialists in these and related areas. training 

VESIAC 9329 VU 

ROTHE  .1. P    "The Mid-Indoatlantic Seismic Zone," Proc. Roy  Soc 
L^D Vo,; 222. pp. 387-397, 1954, (Translated from Frelcht Con- 

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-Atlan f LI 
is continued around the Cape of Good Hope and joins the similar line 
marking the central ridge of the Indian Ocean.   It seems, therefore 
that these two ridges are related structures meieiore, 

VESIAC 13,999 m VU 

H.e'FW ' -' ^T^HOTTT. Application of the Haslach Tables to 
r^T? "1C Ca-1Cin al.?n Qf.Euj:^ EigenteH,('itranslatedfrom 
jM^cl-A Contract ^T-^, Univ. of ^^07^7^ Arbor MicS!! 

9nH S1!! Pa|,er 'T^T'8 a Series of "-^el-time tables for Pg, Sg 
and Pn waves called the Haslach tables (1948, revised 1964)  as well 
as the "extrapolated Haslach tables" for Pn, as these have teen pro 
grammed for epicenter location by electronic calculation. 
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VESIAC 8247 VU 

ROTHMAN, R. L., Studies of the Effect of Depth of Focus on Seismic 
Pulses, Suppl. to Semiannual Rept., Contr. No. AF T5(S21D-"27i!r~Penn. 
State Univ., University Park, Pa., 1964. 

To develop techniques for extracting arrival lime differences 
between firs* arrivals from a shallow disturbance 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-dimen- 
sional model studies were conducted.   The construction of the models 
is described, as well as the two analytic operations performed on 
the records 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. 

VESIAC 19,395 VU 

ROZEHOOM, R. W., Theoretical Estimation and Implementation of Sigivl- 
to-Noise Ratio Improvement, Special Rept. No. 2, Advanced Array 
Research, Contract VT/7701, F33657-C8C-0867, Texas Inst., Inc., 
Dallas, Texas, 1969 

This study was underlaken to determine if signal-lo-noise im- 
provements resulting from the addition of sensors to existing seismic- 
recording arrays could be theoretically estimated.   A general process 
for estimating improvements is determined and presented, as well 
as a preliminary study of the feasibility of implementing the process. 
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 frequency used.   Next a theoretical-noise crosspower matrix 
which approximates the measured-noise   crosspower matrix is formed 
from a noise model compiled for eacli 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 components.   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 selected.   Obtainable signal-to-noise improvements 
were estimated when sets of one, two, or three sensors were added. 
Greatest general improvement for straight-sum and MCF processing 
occurred 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. 

VESIAC 10,044 VU 

RUBB, A. M.. .Ir., Seismograph Calibrator Phases 1 and II. Spec. Rept. 
No. 20, Project VT/ofo, Contract AF 33(657)-7/47) United Electro- 
Dynamics, Inc., Pasadena, Calif., 1964. 

The seismometer calibrator as conceived and developed under 
this project appears to be a useful device for the calibration of the 
J-M seismometer subject to the limitation regarding the determina- 
tion of relative frequency response rattier 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. High Frequency 
Signal Content in Seismic Evtnts, Contract:   Apency 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 corlent 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) Diagnosfic studies comparing the spectral distribution ol 
shots and earthquakes; (4) Seismic concealment; (5) The critical 
issue of cavity decoupling as a function of frequency. 

RUDNEV, V. M., "Arbitrary Levels in Seismic Prospecting in the Azer- 
bajan, SSR," Prikladnaya Üeofizika. No. 20P, pp. 46-59, 1958, (Trans- 
lated from Russian), Contract 80^78. 

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 v/ith 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 Acci -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 calculatioi.s is essentiallv similar to the mean square error of 
any physical measurement calculated from the deviation from the 
mean. 

RUGG, A. M., Effects of Thunderstorms on TFSO Operations, Special 
Rept. No. JTTContract VT/070, AF 33(657)-7747. United 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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VESIAC 10,661 VU 
AD 609 536 

RUGG   A   M . Jr., Rxpfirimental Seismograph Station, Spec. Rept   18, Proj- 
ect VT/070, Contact Afr WWKTflVünited 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 ops with 12 db per octave slopes to a bandwidth 
of 3 0 - 0.75 cps, with 24 db per octave slope at 3 cps, 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 before and after the changes in 
filter settings were made.   How frequency response was obtained is 
described.   Figs. 2 and 3 show "before and after" sequences for filU 
characteristics. 

ter 

VESIAC 10,646 VU 
AD 454 253 

VESIAC 10,043 VU 

VESIAC 10,565 VU 
AD 609 530 

RUGG, A. M., Jr., Seismological Systems Laboratory, Semiannual Rept., 
VT/070, AF 33(600)-42159, United ElectroDynamics, Inc., Pasadena, 
Calif., 1961. 

This second semi-annual report covers the period from January 
1 to July 1, 1961, and replaces the monthly report due on June 20, 
1961    This report briefly reviews the status of the project through 
June'l and then goes into greater detail for the month of June concern- 
ing land acquisition and additional noise measurements.   The objec- 
tives of the project are given; work performed during the first six 
months of 196118 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'ü70 is supplied; project programs 
are discussed. 

Simplex Seismograph Calibrator Field Test, Phase III, 
fo. 22, Project, VT/Ö7Ö, Contract AF 33(657)-7747) 

1964. 

RUGG, A. M., Jr., Si 
Special Rept. No. 
United ElectroDynamics, Inc., Pasadena, Calif., 

With the advent of large seismic arrays using millions of feet of 
cable   the need for a technique of remote calibration of seismometers 
using'lhe signal line has become apparent.   This need could be met 
by several techniques - this report covers a brief test of one partic- 
ular technique. 

RUGG   A   M    Jr.   Study of Automatic Calibraüon of geismog^aphjiys- 
te'ms, TFSO Spec, tlept. Ho. 17, Project VT/070, Contract AF 
3ir(^57)-7747, United ElectroDynamics, Inc., Pasadena, Calif., 
1964. 

The author discusses the objectives of automatic calibration, de- 
scribes 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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r»«*c IMH vi- . -4 «. fk.^f ,al. 4,,, ,t^n  t tr%   ^,Ht.nt„t^tmt 

.mm «la» m rnMpMni IM •«•i«ii«i»n* ,4 a üai«. 

•« pfn*** 4M. «Mr» «111 «*• |«.M«Mr «rr» rtrU $«1 -j*,. a| r,,.- 
Wmm ** r*t*imnm M Ik» %*%*, trf .„     |u«»4 .« «MltM» cm 
PMM* <«i. « mmtk tm. ■• •»» »I*!.«« •tg*,Utmi «tillrrmc»» Iwi««*» 
lortl rv««>r«^K» ^ MMII »«riN«»«»». Md «•••» bto«» — i« n» r»uiitr 
I555H _ <tW»»*«l wiMntc •«•»». «iMplMwttr rail»». MMI orak 

A» •• »MMMM of IM» »»rt prrlimiMrr JOI*. •» arv »m mm ■ 
(NIMtt tfM« MMMI •• «riMriMKie Hi »«»«111 of ^wrlfic «nwrr» ard 
«talk«.»«» ciMr«n»rtMl«a.   T*«., «HI, , frur, undrnaandinc •( 
r*Uli<««Ki|>« I««««»« tatfmm mmtrrr |>ar«mrlrr> (I... a| (topu.   mrrhaii- 
«MM. nr     an  <t.»a«lr«hl«' rhardrirriMtr» i4 Inral rvmnUnc»   «r 
hop» to I» «|,|r In prwUrl .«•WM 4l>|r  ifrrl. al ,1. alrr rpi. rni. .1 
<li»i«nr»* |nr •mail-maimiiwlr rirni* 

VIMAC 10.4 It Vtl 

MVA! I.  A.. Srt^mir UrMlliratio i al Sl»>r1 iMManrri.  Sri   Itriii (■••nlrail 

All»r nw-nr jrrar» al «tirfcin« «Mh dau rrum a lr* (»rally-rr- 
cntinc "UlM^i. nt. »«• havr im« almnid romplMrd Ihr inMalUllnn 
of M Malraldr Minute Irlrmrin »vMrm. and Ihm nrrtrm la alrradv 
brttmnniK lo pmirtda data «rtiirh «rill make pnaMhlr vrn drlailrd 
«iiHiri. ..| rarthquakr» and pxploaiona in Ihr Nevada rrtfi.m.   Ii•■...! 
-n analvi»» mmpMrd only a miinlh a.-o, wc arr lindini; RlKnldranl 
■Ml. rrn.. - in . .rt„ Inral r.. ..r.lm.-s . I amall rarlhquakrit and mint- 
lilanlii      in Ihr rrlallvr   i n. r jii..n of di.'rrrni •..IMIU»  «avi-*>. am- 
pllludr ralion. and prak aprrtral firqurnr tn. 

\>ÄIAC   16.646 VI; 
AD 647 414 

RVAt.l.. A . «udy of SrlamtcUy. Machiitct. <•! Fauliinis and CruMa r.iuiiuiK .IIHI i ruMa! Strur- 
lurr «ilhln IIM- lUitln and ILiii^- .nul Aclj.-imn,: l»r<.vimrs. with F.m- 
|>IMKIK on & i-niK   li^orni.iliim pfvi.ti^l l,\  Vm l.-.ir lAplnsions 
Final SrT. RriN.. Conirarl AFAFOSR ß^-f^. Ir.lv. ..f SVvada   Him. 
Nrv.. 1967. 

Th»* rrp«»rl roverit Ihe acro-npllHhmcnis of ihr M-IMHOIOKU al 
rrttrarrh pr..«ram al Ihr Inivnally of Nrvada. for Ihr prn.id 1 Mav 
1964 lo 30 April 1966.   SrcllonH of ihr rrporl Irral (I) thr rslahliKh- 
mrnl of nr» srlKmographlc «lalloim In thr Nrvada arra; (2)drvrlop- 
mrnl of nr» ftrld InKlrumrnts for «ludirs of small   and mirro-rarth- 
quakr«; (3^ pulilirahon of a Nrvada rarlhquakr catalog and rpicrnlrr 
map for Ihr prrlod 1852-1961; (41 aulomalion of roulinr Brismoloclcal 
analysl«. (51 focal drplh sludlrs: (61   lud/ of thr structure of Kilaura 
Volcano. Hawaii; (7) sriHmicity studies: and (H) microrarthquakc 
stud Irs. 

VKSIAC l!l,9IO VI1 

Al) 693 329 

KtOQ, E.. H. nmOUlf, and I,. BRULAND. Spectral Analysis and Statis- 
UcalProprrtirsof Micrnseismsat NORSAR. &-i. Inlerlm ftent.   Hem. 
No. 1, Contract F6IOr.2-fiflr-0019. I'niv.lTIU'ri'en   BeriM   Norw.v 
1969 

llrlow 0.7 cps Hie seismic noise recorded bv the short period 
seismometers at NORSAR (Norwegian Seismic Array) is (,'enerallv 
dominated by sources in the Atlantic and on the Norwegian coast. 
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Whvn alraac km pr*M«ir«> «r««» «r» abwrvMl fwiaidr ihv rtNi»i. 
Ihr BOtNV lUlli a diHnltUllim ilitrrlti n of prnpaglllnn from Ihr  low. «Ml 
a «•locily «»nrrally in ihr ran«* 9.4 kw ate. 

Prom ihr diairtbuiKtn •■» ihr mmplr varianrm 11 i* aMumrd thai 
ihr nota» la «lalioiury wllhin half-hayr iMrrval» uard in Ihr tvi-r 
aiulyat*.  Thr notar prMliriablllty haa a maximum rfurin« iwrlodii 
wllh high .nlrroaviamir acilvPy. 

\H.M   U' 447 VI 

RYKOV. G. V.. "An Kxprrtmrmal Invrallitallnn «t Slrraa Wavrn Pmdurrd 
by an Expkmlon In Sandy Soil/' /.h. Prlkladnaya Mrkh. I Trkh. Fl/.. 
N«». I. pp. 8S-89. 1964. (TrannUlrH from RuMbn), Confrarl S!)-78. 

FxploHlon wavrH wrrr studied ix|MTtnirnlally in Handy «tnllit !>>• 
Lyakhov. Piikniv»kll. and Ttivrtkov. In which Ihr radial romponenl nf 
Ihr alrrita rirld and Ihr vrlorlty flrld wrrr Mudlrd in diidurbrd aoll. 
Thr IM-I.   rrlallnniihipH rharacleii/.lnc Ihr maihrmallrül -.Tdel of 
Bofl aoll »rrr formulated, and mrthoda foi Ihelr exprrlmcnlal vrrlfi- 
ratlon »err propoKcd.   Sui h tests were |)erformrd and some of their 
results were pulillshed.   Additional quanlltatlvt data obtained by t!ie 
analyKls of the results of thi se and r^ wer tests are described In 
this article. 

VKSIAC 7346 VU 

-..illTAY, A.. Digital Recording and Analysis of Seismic Data Project 
ONOMK. Contract No. VT 077. AF »(MOM 1640. Texas Inst Inr 
Dallas, Texas.  1962. 

The  luclear explosion, deton.tted 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 clipped.   Every effort liKely to yield results was made to 
salvage information from the collected data. 

VKSIAC 7709 VU 

SABITAY, A., Phase II. Wichita Mountains Seismological Observatory, 
Final Rept. Part 2. C mtr. No. VT/ÖTT. AF 3516571-12331, Texas" 
Inst., Inc., Dallas, Texas, 1963. 

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-Malheson seismom- 
eter array, including a large library of natural and man-made signals, 
ambient noise, and station calibration signals.   Section 11 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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VKSIAC " M'  VU Tlwory and rquipmrni •••r» d»v*li>|iKl (or MlrarURR lov-Wwl 
AD44l2St P «avt Mfiul« (mm «nbiMif iwlnnic miiM> nn Ihr IMM» of  ihr 

«iifd rtnir in iqMliul rortvla-lnn '.»jiixti... i«-i«rrn »litfuil and nni*e. 
Sienal-to-nniM' rallo imprn'-mipnin «•( 20-25 db over a Mnclr Mia- 
tn.inirirr -rri   .      niii *!.ii<- prrMTVini; M^nal «ravHnrm on a 
amall (Iraa lhan 4 ktu) !• «■•■ nn m array.   Thla la Iwo lo (our llmra 
the M|u.ir< fMii ..f UM- number II( a«lam<>miirra (12,8 db) which la 
(•imr.ilh ^rrrplrd ••• Ih« IIITMI ■■( improvrmrnl »((nrdri by Mmplr 
aummallon.  A prarllcal nn-linr pntrrnaor wa* ronalrurled and 
KurceHH(ully dcmnnKlrated In (Ifld tmplrmrnlallon a( mullt-rhannrl 
pnxi-sMtii-.   Ai t..\ Hlallonn (or a mirvelllanrp network were ahown 
lo be Improved in P wave detertion capabilltv by Inrorporallni: mulll- 
i li.imn I (iln-rmr. 

SAHITAY. A . :ind T. IIAIU.KY. Inlroducllon lo the InterpraUtlop o( Mvil- 
ttple Array Processor 
rtojael Vt/077, Co 
Dallas, Texas, 1963. 

VESIAC 10,511 VII The aulliors compare old and new real-time data prot-esNini; 
methods by means II( field recoidlni;» and stnijitifled, (requtney (f) 
wave number (k) graphs.   \ coniiMiKitc set of graphs ts presented 
which Hummari/.c MAP "fllterini;" facilities.   These Illustrate pass 
and attenuation regions in f - k and f - v (velocity) co-ordinates using 
an assumed model of sigital and organl/.ed noise for one direction. 
Hie suppression of organUed noiso is shown to lie Increasingly effec- 
tive from straight summation to Ixam steering to Ideal Isotropie 
Processing.   The most processed trace (Ideal Isotropie Processing) 
can increase the E 'N of P wave arrivals by an average factor of 
three compared to a filtered single seismometer.   As an interpreta- 
tlonal aid, the MAP system contributes in nine ways described here. 

SA1TO. M., Excitation of Free Osctllations 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. 

VESIAC 15,171 VU 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 PeTias Acous- 
tic Array, Final Report,   Contract AF-AFOSR-li77-66, San Calixto 
Observatory, La Paz. Bolivia, 1967. 

VESIAC 15,900 VM This report describes the Penas acoustic array and gives exam- 
AD 645 151 pies 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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SANDKRS. J  i . R C  8NBID. I  B. RAY. aad I.  B MAYKB. I..r|r A«rr 
Ivr* SMuintc Array SuHtcul Informall«m K^«irm Montana. Trrli   Hn* 
No UM. Tonlraci VTMMl. AF «(ISTV «145. TrWynr Indu-unr.. 
i~ . OMlwh Dtv . Garland. Totaa. 19U 

W.SIAC 14.914 VI) A large array of &2& »halkiw-hola »rl»momHf»r». IMMI a« •!» 
AD 481 857* I* t» Apertur» Salatalc Array (LASAI wa* emplared on ihr plain» ct 

ranirrn M.n.aiM    Extmalvt field work. conalHlinit nf nil« srir,n. n 
leaalnK and mrvaylnf. war« required lo prnvidr Ihr land and lorallonh 
for taniral »yirtem u <&:«. '.Ion.   Thl» report form» a itrouplng of land 
data Kalhcr«d dui ing a 12-monlh period rangln« from Ihe Initial re- 
glonal field in.»nilgaiIon lo Ihe nedlrniml of landowner grlevan-ri. 
afiir the array » M put Into operation.   Alao dlwunaed are aclrrllon 
of mibarray kicaiion«. land acqulnltlon ualng haiurat.on perm ttlng by 
professional agents, positioning the Individual shallow holes, and 
grievance settlements Including a land restoration program 

8ANDIA LABORATORIES (STAFF). ne«tgn Study for Ocean-Bottom Setamlr 
•ntem, Contract ARPA Order No. oil, Madia Lab., Albuquerque, New' 
Mexico, 1967. 

VES1AC 16.658 VU This report presents the results of a design study for constructing 
an ocean bottom seismograph system together with recommendations 
and alternatives suggested by the Sandla Corporation working group. 

SANDIA LABORATORIES (STAFF), Unattended SclBmologtcal Observatory 
(Developmcnl Report), Report No. SC-M-M-403, Contract ARPÄ- 

Order No. 611, Sandla Laboratories, Albuquerque, N. M., 1969. 

VFSIAC 20,460 VU Unattended Selsmologlcal Observatories were designed by Sandla 
Laboratories under ARPA Order No. 611 covering work sponsored by 
the Advanced Research Projects Agency f ARPA) under Project VELA- 
UNIFORM.  Sandla Laboratories was Instructed lu de.ilgn, construct, 
install, and evaluate three selsmologlcal observatories to operate 
unattended for periods up to 120 davs.  The stations «rar« installed 
near Fairbanks, Alaska, at the Ulnta Basin Seismic Observatory, near 
Vernal, Utah, and on Sandla Base, Albuquerque, New Mexico.   Design 
of the USO, installation procedures, and a preliminary approach for 
tamperproofing the system are presented. 

SANDIA LABORATORIES (STAFF), Unattended Selsmologlcal Observatory, 
Final Evaluation Report, Rept. No. SC-M-68-60, Contract ARPA Order 
No. 611, Sandia Lab., Albuquerque, N. M., 1968. 

VESIAC 18,784 VU Unattended Selsmologlcal Observatories were designed by Sandia 
Corporation.   Sandia Corporation was instructed to design, construct, 
Install and evaluate three selsmologlcal observatories to operate un- 
attended for periods up to 120 days.   The stations were installed near 
Fairbanks, Alaska, at the Ulnta 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 sv'osystem improvements to meet the objectives of an operational 
UPO are prese.ited. 
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VK8IAC I4.9S0 VU 

> AM uiU). A. R.. A. C. CARAPKTIAN. and I.  T  IJONO. Tft« OwwHd 
Microytom« al iDcofro. H»w Mwnco, CoMrari Ar-AFOBR-8U-S4. 
Nt-w Mr«iro Innt. ,4 Mining 4 Trth . Socorro. N  M., I»66. 

Tratiw muvinK Ihrnuith ihr Hu. c:randt Vallry JI Sarnrrn Krnrr- 
ale short-pvrlad mlcrasetama far atronKtr than mil«« pruriuced by 
any othrr rullural or natural aourcv.   Power apactra at five differ- 
.1.1 locallona Indicate that the train noiae la ronfined lo a narrow 
band if frequenrlea (leaa than 3 cpal.   In general, the frequency lim- 
lla and peak» ■•( the power apeclra ahifl lo lower value» with an In- 
crease In dlatance from the aource.   Peak» in power apeclra. which 
range from 1.80 lo 4I7S cp», do nut corre'^le wllh known mechanical 
inleraciion» of the Irain with the track.   Abio. |>artlclc mollonit for 
randomly aelecled Hampli'h of train nolHc arc dencribed, a» *cll ah 
(ihase velocity meaauremenla at a distance of about 17.000 feel. 

VESIAC 13,069 VC 

., Lateral Variation of Rayletgh Wave »laperalon (haracler, 
idU ll lo 24th Monthly Progress IUport,"ÄinnTÖ5ir-70irSel8. 

SANTO. T. 
A|l|HII(ll\ 

Inst.. Unlverslly of Uppsala. Upiwala, Sweden. 1965. 

l-ur.isi.i has iH-en divided Into a number of regions accordini; tu 
(he Kroup velocity dispersion of llaylelnh waves.   The area around 
Novaya Zemly: . (he Baltic Sea, the Black and the Caspian Seas have 
dispersions corresponding tr 'he "hlnh mountainous" type, which 
could be explained by thick sedimentary layers, extremely low veloc- 
ities arc found for Ihe Tibet plateau, less than nor mal continental 
structure is found for eastern Sibcrlc. 

VESIAC 19,036 VU 

SARMAH, S. K.. Attenuation of Compresslonal Waves in the Karth's Man- 
tle. Contract AF ^9T<ft81-R03. OreRon State Univ., CörväiTisTGre-*- 

1967 

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 
simple, 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 lime 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 known 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. 

VESIAC 9781 VU 

SATO. R., "Reflection and Transmission of Elastic Waves on a Discontinuity 
with an Intervenient Transient Layer," Zisin, Ser. H., No. 10, pp. 141- 
153, 1957, (Translated from Japanese), Contract SD-78. 

In this paper, the present writer has investigated reflection and 
transmission of elastic waves at "discontinuitv" for the incidence 
of SH-waves with various glancing angles, supposing that there is an 
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inliTvimint l.iw r uf Ihlckl «Ml« II bt>IWM>n two difd icni media.   In Ihr 
inirrvtiiKHI layer, both denitlly and rlRidlly vary conllnunusly but 
Rteeply (rum (he correapondlnR valuea of Ihp uptier medium In Ihoiie 
of (he lower one.   He to« found that the reflected »ave la cotwlderably 
affected by the extHtence of the intervenlent layer if the wavt -len^h 
of Incident wuve IH very mnall compared with the IhlckneHi« of the 
layer, but the tranttmltted wave la not affected very much. 

SATO, R.. and A. F. ESPINOSA, DtBBlpatlOB Factor of the 0Ta for a 
HomogtiwouB-lltontlt Earth with a Soft-Solid or a Vtocom-Ltquld 
Core, Contraci AF-AFOSR^B7-65. Umont Ccol. Obmrv.. Columbia 
Univ., Palisade«, N. Y., 1966. 

VESIAC 14,170 VU TTie fundamental mode of the (orsional free osclilallons of an 
earth model with a soft-solid core or a vlscous-liquld core IK Inves- 
tigated.   Tlie 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 Sei. & Tech., Ann Arbor, Mich., 1967. 

VESIAC 15,915-U VU The autlior 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 small earthquakes, 
this suggests that the radiated energy depends upon the ^ ube 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 lault plane 
from the auxiliary plane in first-motion studies.   Finally, for small 
earthquakes, he shows that the stopping phase is likely to be mucii 
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. 

VESIAC 12,55b VU The constructioi 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 nginatiiig 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- 
3137. 
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VESIAC lb 344 V'J The rvmilla u( a r«vl«w u( conclunlonii abiiul the Mrurturr of Ihe 
rarth'a .nanlle arc prvHCtited.   The Inadequacy of conceptH of boundarlea 
of a second kind la demonirt rated.   The poaalblllly of Ihe exlalencr 
of Iranalllonal layera la examined. 

VKSIAC 15,906 VU 

SAX. II. I... Deal 
Scientific 
Tvlcdyne Indusl. 

and Kvaluallon of Prc-Kd lUndiwaH Flltera, 
... m. Contra«! VT'C702. rMf/.7-f.7-C-l:il.t. 
Earth Scl. Dlv.. Alexandria. Va.. I9(i7. 

I'sln« a known signal added to Gauaalan nolKP, the performance 
of several bandpass fillers is evaluated.   The results are about llic 
same as previous exercises carried out on a real data.   The is«"1 In 
threshold for reliable detection and gain In SNR is upproxlmalrly 
8-9 db for a bandpass filter which suppresses both the .2 cops and 
2 cps peaks but considerably less if u strong 2 cps (teak is not sup- 
pressed. 

VESIAC 8884-C VU 
AD 452 596 

SAX, R. L., Energy PartitiontnK in Itayleigh N *«ic. Rcpt. No. 4410-53-X, 
Contract SD-78 (ARPA). Insl. of &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. 

VESIAC 20,451 VU 

SAX. R. L., Estimation of P-Waves using Vertical and Small Aperture 
Horizontal Arrays. Rept. No. 257, Contract VT/0706. F33657-70C- 
0941, Teledyne-Geotech, Alexandria, Va., 1970 

This report covers the scientific work being done under Contract 
F33657-70-C-0941. 

VESIAC 14,971 VU 
AD 489 618 

SAX, R. L., Feasibility of Linear Polarization Measurements for Detecting 
and Measuring Seismic Body Waves, Sei. Rept. No. 163, Contract VT/ 
6702, AF 33(657)-15919, 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 40° 
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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VKSIAC 17.139 VU 

SAX. H   I. . Frrqurmy Wjvr Numlirr AiulynlH •' %fuU and Nuinr Hr- 
r.rclii» H lUr I'llO Virilril Arrav. Rrp«   S*.   2^1. CiMtlrarl VT«7fl5. 
F JSAVr-AT-r   I31.1, ARI A Ordir N.    r.?V   I. I.,lw,r, In,   , A!.x.,mlria 
Va.. 1967 

Thin 111« n  list us PH ini-.isiiriiMi His taken -f Ihr Fl)l eaiihquakr 
recorded on 30 Deremlier 1966. on a vertlcal-componcnl vertical array. 
AnulyaU wan done bv meanit of a frequrncy-ua'-p number juiwer sp«v- 
Irum.   Signal volorliv and enerey convention at hl|{h frequencleit were 
dlHCUKHed. 

VKSIAC 16,750 VU 

SAX. tt. L., Frequency-WavomunbT Analyata (rf Signal« and Mol— Re- 
corded al the Vertical Array at Apache, Okla'homa. Contract VT 6702. 
FISÖST-ÖTT - FS 13, Teledyne Induk. 
Va.. 1967. 

Inc., Earth Sri. Div.. Alexandria. 

Die seismic data analy/cd include an Aleutian earlhquuko. several 
samples of ambient noise alont; with the noise occurlnc before the 
event, and a 25 second sample of coda followlm; the signal.   A pre- 
liminary interpri'lalion of the noise and signals strongly suggests ihe 
importance of energy conversions possibly due to the complex geology 
at APOK.   The results Indicated a predominance of obliquely iiiddent 
up-going waves at all frequencies.   Further, the signals and coda 
similarly displayed anomalous down-going pulses attenuated by alKmt 
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 obtained by mirror 
Imaging the vertical array indicated that a loss of about 3 db would 
bo encountered in using a conventional signal model at this site. 

VESIAC 8857 VU 

SAX. R. L.. General Solutions of the Wave Kquation in Spherical Coordi- 
nates for a Special Class of Elastic Isotropie Inhomogeneoüs Nfediüni, 
Contr. No. VT 2037. AF 33(6577-12447. United ElectroDynamTcs:  
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 Isotropie inhomogeneous layer for which 
each elastic parameter varies with radial distance from the center 
of the sphere raised to any arbitrary power.   General cigenfunction 
solutions are obtained which are only slightly more complicated than 
the solutions for the homogeneous shell.   The order of mag;iitude 
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 cigenfunction solution for 
the radial par', of the wave potential. 

VESIAC 15,911 VU 

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 Sei. 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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riter.  Th» maximum fracium of II„ ,. i..   .• . i, c-n ,» ,, .„.„r,, 
varl*» «rvally wUh lb» r. i... iiroV| »»pfrlally il ih* IMIM 
pa»» nilrrvd 

VKS1AC 17,MS VU 
AD 828 »5» 

SAX. II. L.. Raagow— of Iwwal Varlkal Aww Pr 
No. III. CoMnd VT/IT«, nHS7-«Tr-lSIS. ., 
■ndrla. V«.. 1968. 7    '      "    ,", 

Several of Ihe »implex vvrtlcal array pmcaoaora war* »valualtd 
by nw JUS of fn ;uMicywavenumb«r upcclral analyala.   The prvceaeot» 
analysed wcrr beamed «urn, mulllrhannel deKhoai. and Ihe fan filler 
Adequale reapomie» were uMalned In Ihe »pvrlflcd niitnal paaa-band 
for all of the prorenaora. 

VKSIAC 16.746 VU 
AD 819 940 

SAX. R   L., aablllty of Kroquency-Wavenumber N<n»e Siwclra al UDO ,te«,•  No. 8PL-'IB7. Coiarad VTTtTro.TüügST.fl?.??! j» fOsSm 
Indualr.. Inc.. Karlh Scl. Dlv.. Alexar.drla. Va.. 1917. 

Seven four-mlnulr Hamplea .W the ambieni none »^ra aublecled 
to frequency-wavenumber (F-KI a|ieclral analyala in order lo ob- 
»erve ihe range and chancier of varlallona In Ihe F-< power »pec- 
«rum.   The obaervaltom. art derived from Ihe »ame no.-mal poiiula- 
tlon.   The apparenl varlalion in Ihe umWIvlnR nolae ata.lallrc or 
PNMMM do neu su»:,;.-., gradual diurnal vanallonii in Ih.» noire 
power, but large and aoparenlly random Ittferday flurluallona. 

VESIAC 16.081 VU 
AD 814 689 

SAX. R   1, , Synlhests of Addillvt- Amblenl Selsmlr 
Markov MCKICI. Sri   Rrpl., Projetl VT,"Ö?Ö2. Conlrarl 
UTJ, TeTedyne Inc., Karth Scl. Dlv.. Alexandria. Va.. 1967. 

The ambient seismic nolae U modeled by a single Gaussian popu 
lalion from which Independent realizations or states are laken as In- 
put to tuned filters with spectral peak« matched to ihose observed In 
noise samples, for example al .2 cps and 2. cps.   For each spectral 
noise peak, the realization on channel 1 >   I  i« equal to a constant 
times Ihe realization on channel 1 plut; another constant limes a new 
realization on channel I +  1.    The constants defining Ihe Markov- 
process can be used to Iheorelirallv derive the associated inwer 
spectral matrix of the noise model. 

VESIAC 18,523 VU 

SAX. R. L.. Vertical Array Frequency-Wavenuml>er (V-F-KI Spectra of 
^nihesized RayTeTgh Wave and P-Wave Noise. Sri. ReiVi.   hi.nl   Kin 
^TSTt-ontract VT 0702, F33657-6öe-ö94!). Teledvne Indusl    'nr 
Alexandria. Va., 1968 

Vertical array frequency-wavenumber analysis of seismic data 
is an extension of the concept of power spectral analysis to the spare 
variation of the seismic field observed along an array of seismometers 
displaced vertically below the surface.   The resulting power as a 
function of frequency and wave number represents an analysis of (he 
sampled seismic field in terms of plane waves. 
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•AX. It L. Md It A. HARTt Hilt M.t H   »cotnir NIMM AIIMMMIMW In 
i n<. n...|.<i«ini Mairrtal. c»Mr«ri W». ^10.'  A." nnSTt-11147. 
iWmi n»nr"f>»ii4f«ir.    In,      i>4.«trn4   i alif,. ItM. 

VISIAC M44 W T>.» «mplliiHi* «I •*i««nic not»« in ih» rartl- • rmni ttri^wl» 
AD 448 221 u|ki« d»(*h. frvqurn.iF and ih» »Uxir prnfwrlir» «4 ihr r>»ckii.   I nron- 

•«■It4.tlr<l l*^rr•    ««rh «» allut-liltn and «»aihrrvd Ut»n>. M idulin« 
>lrt<h* (In«   tun O.S km >. mn h»*9 » M<nlllr«ll rlfpfi •<*% •»•!»# 
jiivniMiiMi tn ihr (rmtwrno ran«* id I • 10 rp».   f ht» rflrri lakr   Ihr 
lorm id rapid jiimuaiinn a( n»l»* rnrnri «Hh dr|«h. SriMnir nni»r 
i» driK-rihrd in an admitiurr of nnrmal mud»«,  fbr a KlvM HDIW 

r«»r«r. ihr rnmbinaiiiw o| ni(«lr« trptiid» pnmanh «pon ihr rlaMir 
paramrlrr* id Ihr Mrwrlur*. 

IAX. It U and H. A. .UUnvfi» Id »   •    :  .     r      .   ir^wntn, U IWminir 
V.t»- in Ifrt^. Ik.rrhi.lr. ( «irirMi Nn. VT 107. AF SSII1VUTIIT. 
Toilrd nrcifThnimlr... Inr,. Pa«-.f»^»a   Calll., IM3. 

VKJIAC 7011 VI! I» nntr, iri p, rtrri |(l(4| ^u^ «iivmuai. q m,ih «kplh. ihrrr mudrl* 
arr unrd la drirrn «nr Ihr rmrgr |Miilllna an««« ihr nrkm» m"dr» 
PIT madrU a«««imr «ijii<cu i| rqultlbriwm.   Thr ii.-M modrl aMunir« 
I'M! ariptnir noli» riwin^« »I Ravirtch «a««» tr»«n « vrrr» di«irilaii>n| 
in Ihr mcdlam: ihr urond nwdrl aummr» thai nolMr r< naui* id Rat • 
Irich «avr« from MHtrrr« dlalributrd nrar Ihr rauh'»  aiHarr   11» 
Ihlrd mudrl a««imrr lhai not«r ronMai» id Ratlrigh «4««» frt>m ihrr- 
mal mniUMi» at Ihr Irrr «urfarr.   Thr «rrond -n-.u-i ,irld» an arrurair 
upprr limit cd ihr aiirnuaibm in Ihr «rll undrr rnn»idrraltoii. 

SAX. II   I. . and 11   t.   HAWKINS   Vrrllral Arra»  Trlniriwinlr Signal Mra- 
»urrtnrnli. - «)|  Hr|4   V..   170. r.mirarl fT*«:«. Al JJtöV: .|".§|« 
rAPTAi'     Tilrd«n«< Irahieir . Im     I arih Sri. tht . Atoandria. Va . 
1966 

V KSIAC IS.16« VI' Thi» «iKnal uliklv drrocmilrair» ihr piwiithllllt (4 rrdurln« nrar 
AD »03 7M aurlarr rrvrrlirraiion» dur to cn*lci«k-;i rllrri» nrar ihr rriiiial 

arrav rrrnvrr».  Siitnal» arr drulirwt«! I < makr up-gomc p.|»ii.. • 
a|iprar Mtnllar •■«i all •<( thr trrllral arrav <irn*»ri>    A mrrrlail"*! 
rrrnrd 1« rnmpu*rd in mraaur« Ih» almllar cumpoornl which amr» 
|o'nllv nn all id Ihr arrav rlrmrnu    Thr rnda «d a aimm tJCftCS 
«rm larua rwnl and MM km Inru» rvrnl «rrr -•■»»idrrahlv »implllird. 
Thr cnda ed a ISTAtiS61 km rvrm Irom Ihr AKmiian» «hifwrd «ylli- 
rtrnl drlinlliiai iv impruvr drlrciiim »I laiKm nrrurrim: a(i<-r ihr Ural 
P-pular    Trn un 4ifir^valilr wrdi •icna.« »rrr priarrnM«! and ihrrr 
wrrr drlrrlrd. I«ard «m prmtmilv ii> llrrrin limn», ampliiudr and 
rhararlvr. 

5AX.lt   t   . jnil (    II   MIM.S   «•• dllnrjr M»lii>n t)rirrlii>n'Rrmidr 
Rrpl   No. HR. Proiwl VTlÖÜT. T.-mr .. ■  \V iVf'T.1:4fr  I n.1.,1 
KlrrlrnDvnamlr». Inr . pjnadrna. Calll.. I««i 

VKSIAC 10.158 VI' A mrlhid li> drawn Irmn rlrrirlral rnnlnrrrinc lodnrrmlnr Ihr 
ni«rralitr whlrh lAtrjru a Irani »quarr* mllmalr id a romnvo «4%i 
lorm prrnrnl in l«rn llmr nrrlr»     For *rak lurtv ». vr«. ihr upplli *■ 
linn »l Ihr rxirariinn nprrainr imprmrn ihr «ICMI !• -ifi"! ralin. 
and iKnIatrf. i^aMr» whlrh r^nmH nlhrrwlnr br drlrrlrd miih a narrmr 
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lMnd>|MM liH»r. •rong body »*♦»• phs»«». «hleli would (ihvrwi»* 
b» dwcwrvd in »litiwil grncr Jir.1 iwiwt, *rr alao laolMMl. 

IAX. N  L . D  H  RABKNrriNi:. and K  W   MAKINK. Knrr«} KluriMiton» 
IN irinniir N<IIM>. Srimiilir llr|Kir< Nu. 167, Conlrad vT 670S. 
AF33|*»Tl.tS9Tft. TvlMlinw' Imtiurf . Inc.. Kaiih Sri. Dt«.. Alvxflndria. 
Va.. IMS. 

V^JtAC I4.MI VU UtawnralicM of ft»i»inir nomr hu indlralMi « Ur.-r Mandln« 
m*\r or iMrfroptr ronipnnmi rnmpo«««! at Ihr Mimuiurr a( many 
prapataltMi mad»»    aali»itrai (hcnr» aurh a» rqulparllllnn id 
M»rr*v ha»r lirm rrj«<«ul>U »un roalul lor dm» m^ ihr r«rllallon 
«< Ihr tti.«|r»    Sinrr »urh itiodrl.» arr rlaitairallv drM-rihrd by wavra 
Irnm a «rm-tnran (^u»aian imfMlallnn. Ihr aiUhur» Irnl Ihl« h>-pn(hr»lK 
by ««Mirf»tue il ihr amplliudr mvrlupr l» dracribrd by » |lo|i«man 
or rspnnmilal prodattihiy dialnlMlion.   RrsuM» arr allirmallvr in 
lhal. on rtnniMrinf a Urgr mimbvr of i4M«rvai;ona   i »riitmir and 
Ihrrmal »aruwm lubr n»l»r. Ihry ranni4 dialinKUUh brlwrrn Ihr I»» 
•Mil of dala in inline r«piN«mlial diMrlbullima.   The »amr hold» Inr 
N*h narr»« • and broad-lund mranurrmrnla ol ihr ntiinr. 

•CHATS. C. B.. P. DBHUNHKR. Orrgnn Suir I ni>rri>iij N ^m< l^u J' 

Ikillrin   '.      \  I JamuM I.  31 Marrh 1964. Rrpl. Ni»   17   « «wiirarl 
Al' IWfllloffti. Orrgon Slalr Univ.. Corvallla. Oreican. 1964 

VKSIAC «vl? •. I Thin rvftort caMaiM data Iram Ihr maliann «t Carvalli» and 
AD 606 410 KlMMlh Palls for Ihr ptnod Januarv I lo Marrh 31. 1964    Inalru- 

mrnlalloii ol Ihr alallatu la dlM-uaard. a» «rll as slallon ronslanln. 
Ilaia inrludr» dairs ol dlMurbanrm. Ilmra. |irrlndi> and addilional 
rrmarks, 

SHIAn. C E . P. DKIIIIM.I il Orvfton Slalr Inlvrrxily Si-^nnli^ir.-l 
Ihilinin N<> 4. I April lo 30 Junr. 1M4. Dala 11.^ V.. 18. ronlrarl 
AF l»?8JS"»-3778. Orrgtm SMalr Inlv . Curvallls. Orreon. 1965. 

VIJilAf   10.130 VI' This Iniiirn.i roiMalns a summary -t Ihr rrrnrdln«i> madr In Ih« 
AD 612 ISO WorH-Wtdr Standard Srumaitra|tf> Slallon at ( orvallls K'Oli) and hv 

Ihr »rlsmir slallon al Kiamalh Falls (KFOl. Orrgnn 

SCIIAT/..C. B.. P. DKIIUNUKK. Orr^on Slalr I »I»II-IU S IMIIOW-I. ..I 
HuHrlin So   '*. | Juh I» 3" N|<rmiirr IW.4. Dala llr'pl.. S*.-, luj Con- 
iraci Al  I9'£?H>-3778. Urrittin Slalr rnivrrsilv. Corvallis. Orr.. 1965. 

VBMAr 13.720 W Ormon Slalr I'nivrrsilv nprralrs a Wnrld-Widr Standard Sriümn- 
AD 470 4M graph Siaiion al Corvallis (COR« and a srlsmir slallon al Kiamalh 

Falls (KFOl. Orrgim.   This rrpnrl inrludr* »rismir dala rrrordrd al 
srlsmir slallons Inrnt I JuU lo 30 Sr|ilrmlirr. 1964. 

SrilFIDF(.(.FR. A   K . A Sivriali/rd Tvpr ol {>rij.mir Rr«<arrh. Itnal RrjU.. 
Conlrari  AF AFOSR.62.415. I'niv. «if Illinois, rhiraco. Tllinois. 1964. 

VKSIAC 8078 W Invrsiiealrd was Ihr rrlalion cd Ihr mrrhanisms cd natural for! 
AD 608 466 In Ihr prrvaillng irclonic strrss firld in an arra.   Aflrr ihr drlrrnilna- 
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•4 »M ««««MM  n» a» iw« «uiiiirai — tm a*9fm*m ran- 
mttm «< tm*9»am ****** «< »fii^Bifci i mm immim Mia 
•««iiaiir«! «■«MPrii N lalaw» Inr«! «»rMiM*Mi* ««i »« tmrtomtt •«»•i« 
iMM •«• MiAhAM*   m « rravrtt». far 4i*«i^«,iii^r ~fm* lr*m 
•fllllr i«| alknrM « •• iNa^aM^ 

M IIIII>IIU.I:N   A  I . IW fVriaMc Sir»«* •«) TwiaMf tMt*« tH>« ■•.« 

PIMT ».W..«». ToMir«! Xf KTtWn «111  ln...f.ii,  ^ni.*.. 

>vk««U»« It. n «»*• <4 IW t*ar ilk  Ito ..- «Ml f iriMIt     P» mtlhod 
rmp|.iM| «M a«» 4»««|npMl M M Mfll^r |M|»r al Ih» «TIIVT:    II III 
fcMM a« J ralr«Uiin« o| ihr Upwfl «< ■» <»•.*, «lir farm   li m 
•hran ih4i ihr prinrip«! harUaMal «ir*M f|*ilS atririi.«. aMaiM* 
IN Ihl* lj«hin«i 4rr M r«rr|ir<ii ««rrvmrnl «Mh ih.^r cMalnr«! tram 
•*ll»r rt^trnrr     In ihr Mrtlrrn P«rillr  lu.m 4ml tlrlllllt Ihr r jlr«. 
l4i».». .rrr •ullinrniU drnur ■•> dMrrmtnr P(U ira|«rlcvira.   ihr 
lailrr ar» .h.-»n 41*1 ^irM a r.«,*i«imi ptriurr t4 ihr arva* in qiirMioa. 

W MU KM 1. JM MVf l|»m. .SiniuUlii>n «^ an I arii^uakr f.cu» in M««»l 
SnMM-fc^y. pjr< 3 SrlMnlr M^iri Slurfir» Ijm!r«rr*rWmr. n.lr- 
FWrnWiirftrfnln-ri?. Sfuricarf. TrannljIM lr«m Crrman) l<MH Cor 
irarl 8n-7l 

VKSIAC 9399 Vl> An ultra—nir ni<atrl rtprrimml t* ifroi-rilwd. the «l>|prl nf »hlrh 
\. m ihr M«Kh ■»( ihr rjdlalhtn (taiirm ol »hrar »avrn a» a funrilon »I 
dillrrrm rallnn nf laull lrn«lh i<> «avr Ipmeth.   For a fault Irnirlh whlrh 
in nmall mmiwrrd to ihr wavr !rn,rii.. thr radiallon iiallrrn • ■■! ti v,..,.|. 
to a quadnipulr.   U ihf Irnglh ••f ihr Miurrr \* inrrra*«!. thr patlrrn 
drurnrralr^ lo thai rauitml b\- a dlpnlr. 

f'urllHnnorr. Ihr influrnrr .if a finite frarlurr vrlurilv 1« Hiuclircl. 
Thin phrncnimiHi in »nnorialtd «Ith a ;.rarf »a»r. which ran nnlv lir 
ulinrrvrd al a crrom »n.fir of obMrvalion an a functinn «»f thr frac- 
turr vrli>citv. 

SCHMinT. 0.. "Oi Ihr Pni|>.iualiiin of Pul-*rs in l.iquirin ;ind in Sotldn " 
/. f. Trchn   Phyn.. No. 12. pp. 554-S60. 193«. (Tran«lat«-d from 
('■rrman). Contract SD-7«. 

VKSIAC 6025 VT Contained hrrrln ;irr dincunKlons of these sudjectn    (1) une\ 
plained pmhlrmn in wave theory; (?) the thron of the neismic head 
wave; (3) method .ind «•(|iii|)me,it for the new experiments; (4 1 the 
head wave at the boundary of two liquid»; (ft» "total reflection" in 
pulse»»; (6) the head wave at the Ixmrdary lietween solids and liquids: 
(7) method for the determination of seinmii- constants; (81 transmission 
of the transverse waves through a disk. 
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Ait «n 7i% 

!- 1-MllllM   W 

-' 

A . Ck-r«n-|l<4ium Srinrnffttricr I»al4 Analvi>ti> I'rwram 
C*aalr«ri AF I9»<M».«3«I. T»».w in»i . Datlji.. T^w. "" 

Thl» flMt report cavvr» ihrrr ,ear> «il •■I.CMHIMH,-   (■< M ntrjuur«- 
*•• •*• <**•• «wh»!» I«» in«r»ii,:.tie nemmu i (.rr»;\ M rM-ordrd In 

•«•■•#•« vntriratunvni In 22.000 fovt    Orran-lM4limi H,iia from thrw 
•ntoprndvnl KrtiKra|tfiiral laraltim» (in Ilawall. Ihr Alruiuns and Cal- 
llomia* in ihr Paridr Urran ha* lirrn »ludlwl for rnnüldrrallon «if 
mran» t4 dvimin« and idrnufvim: undrrground or undrrwalrr nuclrar 
r«|>ln«iaiia. 

Th» »iud\ of dala nuiusrNiit thai Mitnal driot-iion cainit of at Irani 
3 db are pcwaiblr In HUiialily romhlnintt prritHurr and vrrllrat lo 
mi|i|irrM> Ihr rohrrrni |tari <>f Ihr IIOIM- rnrris>. 

\KSIAC' I5.»40 VU 

SCMIIMltKK. I   , KlaMic Kttnlull »1 Slnjtlr «rvM.il S|iinrl ai 2ri,,C .ind In 
J Klmr. ( ..nirail AP Wff.lAi. 111',. Columbu t mv . I jm«' • dr..) 

Piluadr». N   Y.. 1967. Ol.s,. rv. 

Thr rlaMir properllrh o| a hynlhrlu- hin^li' ti vslal splnrl with a 
MHpONlllon <if M,« • ."■ A^O;, liavr IMCII (k-lertnitnxl ul 2r)'V and up 
lo 2 Khar by nicahuruii: prupaitalional velucllleH of ultraaoak (tTOVM 
UHtnu Ihr mrlhnd of pul . hU|)rr|N)Mli<in. Thr Isoiropic moduli and 
Pi.ihvon'f. ralio wrrr coniiiutrd from Ihe slnnlr crystal v.ilut-.s usm« 
Ihr VoiKt-RruMi-lllll approxlmallon. Values of the elastic HICKIUII .il 
I bar and a 2 klur art- «iven. Tlu- hulk modulus was compuli-d to bt 
2019.9 kbar. and UM pressure derivative nf tin  hulk modulus was rimnd 
to|N>   11" 

\KSIAC 8395 VU 

SC'IIRKIOKK, K.. Measurement of P and S Sound »Vlocities I uder Pressure 
on I^lxiratorv Models of the Karth's Mai.ue. Semiannual Tech. Sunim. 
Repl.. Contract No. AK-JOffiaftV l3r,r., Umimii (leol. a)serv.. Palisades 
N. V.. IS64. 

This repirt from I«im(>nl Cieol. OI)serv. covers the period Dec. 
16. 1%3 to June IS, 1964.   Duiag this time the rollowiag work was 
done     1) a paper was written on the relation between index of re- 
fraction and density: 2) the laboratory was modified because of the 
space made available bv the lunar seismograph environmental labora- 
tory: 3) a h'gh pressure system, with an initial capability of 75.000 
psi was constructed: 4) Ihe ultrasonic inlerferometor was assembled 
from standard comiionents. except for the harmonic generator, which 
was built by a staff member: and B] the pressure derivatives of 
sound velocity of ixilycrystalline MgO were measured. 

VKSIAC 9449 VU 

KHREIBER, E., Measurement of P and S Sound Velocities Under Pre«- 
sure on Laboratory Models olthe Earth's Manlle. Semiannual Tech. 
Summ. Rept., 16 June 1964 - 15 December 1564, Contract AF 49(638)- 
1355, Lamont Ceol. Observ., Palirades, N. Y., 1965. 

This report describes work completed at Lamont Geological 
Observatory dttrlng the period June until December, 1964, and gives 
an account of the present experimental work, including:   (a) review 
of technique 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 ^olytrystalllne MgO.  Other subjects discussed include: 
some related constants of MgO, the possibility of LV Zone for S 
Wave? in a homogeneous mantle, and pressure temperature plots of 
sound velocity at high pressure and temperature. 

VESIAC 11,764 VU 

SCHREIBER, E., Measurement of P and S Sound Velocities Under Pres- 
sure on Laboratory Models of the Earth's Mantle, Rept. No. 292-63- 
64, Semiannual Tech. Summ. Rept., 16 December 1964 - 15 June 1965, 
Contract AF 49(638)-1355, Lamont Geol. Observ., Palisades, N. Y., 
19G5. 

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 Polycrystalllne 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. 

VESIAC 15,530 VU 
AD 646 782 

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 6%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 150oC at 1 atm on the 
obsidian specimen.   The results are given by equations for two Iso- 
tropie materials (forsterite and obsidian).   The results for the spinel 
are given In 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. 

VESIAC 9821 VU 

SCHULZ, C, "Reflections from the Crystalline Basement in the Region 
of the Pfalzer Bergland," Ztschr. f. 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 16,000 m.   It is probable that the Conrad 
discontinuity is involved. 

VESIAC 6027 VU 

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 intcrpreta- 
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tion of the later breaks; he assumed that these are formed b^ 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. 

VESIAC 10,558 VU 
AD 463 441 

SCHWAB, F., Accuracy in Model Seismology, AF-AFOSR-710-64, Univ. 
of Calif., Los Angeles, Calif., 1965. 

The most common technique currently ur;ed in model seismology 
makes use of a fixed source of elastic waves and a single receiver. 
Tliis 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. 

VESIAC 9415 VU 

SCHWAETZER, T., "On the Identification of Seismic Refraction Markers 
in the Gulf of Lion." Acad. Sei. Paris Conpl. Rcndus, Vol. 256, No. 8, 
pp. 1815-1817, 1963, (Translated from French), Contract SD-78. 

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. 

VESIAC 8952 VU O 

VESIAC 8413 VU 
AD 428 433 

SCOTT, J. H., R. D. CARROLL, and D. R, CUNNINGHAM, Interpretation 
of Electrical Resistivity and SeU-Potential Measurement, Bilby Event, 
Yucca Flat Nevada, Technical Letter:   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. GRD TASK " 
865211, 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 equations 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. 

528 



WIUOW   RUN   LABORATORIES 

VESIAC 18,326 VU 

SELLEVOLL, M. A., Detection Seismology. Quarterly Proe. Rept   No   1 
1 Nov. 1967 to 31 Jan. 1900, Contract F61052-68C-0019   University' 
of Bergen, Bergen, Norway, 1968. 

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 

VESIAC 19,281 VU 

SELLEVOLL, M   A    Detection Seismology. Quarterly Progress Rept. No. 
4, 1 August to 31 October 1968, Contract F61052-68C-0019   Univ  of 
Bergen, Bergen, Norway, 1968 ' ' 

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 0yer. 

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 noise are made when the coherence level is high 
enough to justify such calculations. 

Results of a Pn time term study based on recordings from several 
temporary stations mid arrays are presented and a detailed Mudv of 
first arrivals at ^er has been carried out. 

VESIAC 19.82!") VU 

SELLEVOLL. M. A., Detection Seismology, Prog. Rept. No. 7, 1 May 1969 
to 31 July 1969, Contract F61052-68C-0019, University of Bergen 
Bergen, Norway, 1969 

Research progressed on the predictability of the group velocity 
of the 20 sec Rayleigh waves at LASA.   All group velocities given by 
the matched filler peak output have been checked by ordinary disper- 
■ton analysis of the surface wave trains using the standard method 
of Kwing & Press.   The results suggest mapi ing of the world as 
seenfrom LASA in terms of group velocities. 

VESIAC 19.936 VU 

SELLKVOLL, M. A., Detection Seismology. Prog. Rept. No. 8. 1 August 
to 31 a-tober I960. Contract FfirüST-ßBC-Otm, Univ. of Bergen 
Bergen, Norway.  1969 

This progress F9por{ stales that Hie Scientific Ueport No. 4 
"Seismic Noise Structure at the Norwegian Seismic Array" was com- 
pleted. 

Several epicentral areas with different wavepaths to NOHSAH 
have been selected for closer .xamination of dispersion character- 
istics.   The intention is to look into the ponribtUty 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 Rept. No   0   1 Nov 
1969 to 31 Jan. 1970. Contract Ff.TÖ!^-68C-0019. Univ, of Be'iven 
Bergen, Norway. 1971) 
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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 frojn 
our work on short period at 0yer subarray.  30 copies were shipped 
to ARPA 27 January 1970. 

SELLEVOLL, M. A., Detection Seismology, Prog. Rept, No. 10, 1 Marr*- 
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 can be expected. 

SELLEVOLL, M. A., A Publications Summary on Crustal ^nd Upper 
Mantle Structure in Fennoscandia, Iceland, and the NorwegianlTca. 
VESIAC Rept. No. 4410-75-X, Contr. No. SD-7C, Univ. of Mich., 
Inst. of Sei. & 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 mantle 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. 

2 
VESIAC 13,999 d VU On 15 December 1962 an earthquake shook an area of 100,000 km 

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. Sei. Rept., Contract AF 61(052)-859, AF-AFOSR 887-65. 
Univ. of Bergen, Bergen, Norway, 1968 

VESIAC 19,909 VU The present paper is based on results obtained from a seisniic 
refraction experiment utilizing 19 explosions detonated in Nonvnv 
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: 

I,, :   (7.5 4 A, 8.18)sec        t„ :   (12.0 + A/4.63)sec Pn Sn    ' 
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t     :   (1.1  t A 6.59)sei' t^:   (   1.8 H  A  3.77Isw 

t„  :   (0.1   I A  8.10)880 lt,  :   ( 0.1   i   A  3.58)8ec 

Improvemen) In phase Identification by analog analysts techniques 
Is Illustrated, using records from the Lillehammer array. 

SERGEEV, L. A., ''Ultrasonic Behologger (or Geophysical Purposes," 
Akad. Nauk. Prlkladnwa Geoflzlka, Vol. 20, pp. 141-154, 1968, (Trans- 
lated from KussiaiO, Contrati SD-^8. 

VKSiAt" 10,203 vn Ocean experiments demonstrated the usefulness of tiio proposed 
combined method of ultrasonlcecho logging tor determining the layering 
of deposits composing the ocean floor.   Along with a record on Hie 
echolog of the travel time of the signals, the distribution of the 
sound reflectivity Of the bottom la also determined (by means of a 
cathode ray oscillograph connected with echologger) for a more 
reliable differentiation of the depth reflections on the echolog.   The 
ultrasonic logging method is useful in the preliminary rapid explora- 
tion of ocean areas in eomplex studies of the ocean floor.    The com- 
hination of two methods, ultrasonie echo losing and electroprofHing 
of the ocean floor, is very useful in determining the geological stnic 
ture of the upper 10 meters of the ocean floor. 

SBRIFF, A. .i . Seismic Noise in Deep Boreholes, Semiannual rechntcal 
Rept. No 2. October 1%:' Maivh liKM, fonlr.ul AF IKBITI ?1W. 
Shell Develop. Co., Houston, Texas, IM4. 

VKSIAC n;ii)i» VU This report covers the work performed from October 1983 to 
March 1984.  During this period, the field measuremenl program at 
the first well site in llempstead. Texas, was essentially completed. 
Hie mam purpose of the investigation is to discover whether worth- 

while improvements can lie made in detecting small, distant, under- 
ground nuclear explosions by staltonlng seismic Instruments In 
boreholes.    This report provides a preliminary sample of the data 
analyses and theoretical computations performed lor the well.    The 
first part of the report is largely concerned With th« sile. the mslrn- 
mentalion. signals received, select ion criteria, analyses, noise 
spectra and variation, models.    The second par' is concerned with 
implication of theoretical studies. 

SEiUFF, A. .1. and.l. 11. HOSKNIWM'M. Seismic Noise m Deep Boreholes, 
Semiannual Tech. Wept. No. 1, Contract No. AT 19(628^-2785, Shell 
Development Co., Houston, Texas. i%;i. 

VESIAC ti.'Hl VD This report concerns stort-period noise and signals conslrtlng 
AH -ll!;! 2'!'i ol (PWMtncles near one cycle |H>r second and with depth of the order 

of lO.OiW* feet.   It contains no experimental results, but consists almosi 
enlirelv of a sp«'cificatioii of the initial approaches to the problem. 

SKUII'I'. A .1.. .1   11   EIQBENBAUM, C. 3. VELZEBOER, and R. ,1   liAASK. 
SiMsmic Noise in Deep Boreholes, Semiannual Tech. Wept. No. 3, 
April-Sept ember  IM-i. I'onlract AK 19(6281-2785, Shell Pevelopinent 
CO., Houston.  Texas.  1985, 
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VESIAC 10,557 VU This report contains primarily field data and theoretical calcula- 
tions for a deep well site, near Jjno, 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 jower ratio and coherence data.   Apparently i seful data from 
the surf ice 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. 

VESIAC 11,794 VU 
AD 618 400 

SERIFF, A. J., J. H. ROSENBAUM, C. J. VELZEBOER, and R. J. HAASE 
Seismic Noise in Deep Boreholes. Final Rept. No. AFCRL-65 490 
Contract AF 10(ez«^7ö5, 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 wells, depths of observations, instrumentation 
power spectral ratio, and coherence and cross correlation phase a/e ' 
discussed.   The theoretical response of appropriate plane layered 
elastic models to trapped Rayleigh and Love waves, was investigated 
in detail over the applicable frequency range for each of the three sites 
Described are two essentially independent models for the noise that 
have been investigated. 

VESIAC 13,432 W 
AD 626 529 

SEYMOUR, F. F., Comparison of Seismograph Systems at UBSO  Tech 
Rept. No. M-llI, Contract AF SJIf HJ-IHTS, IWMvm Indurtriu. 
Geotech. Div., Garlanrt, Texas, 1965. 

tries, Inc. 

Five seismograph systems that are routinely operated at the Uii la 
Basin Seismological Observatory were evaluated to determine their 
relative capabilities in detecting teleseismic P-wave arrivals    Thi i 
evaluation includes a detailed analysis of microseismic background 
noise, signal characteristics, and S/N ratioy, as recorded on a single 
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 relative to magnitudes repo.ted 
by the USC & GS as well as apparent arrival-time residuals are 
presented. 

VESIAC 13,316 VU 

SHABLINSKIY, G. N., "An Approximate Estimate of the Velocity of Propa- 
gation of Elastic Waves in the Upper Part of the Earth's Crust " 
Vscs. Na^l^1Issled.jnsL^eofiz. Razved. Vop.. No. 3, pp   13-19 
1964, (Translated from RussianT; Contract SD-7S! 

A method of determining the magnitude  M I character 'f the ve- 
locity variation in crystalline rocks of the upper 10-15 km mass of the 
crust is presen»ed.   It permits the determination of the specific value 
for a given velocity region in the upper part of the crystalline rocks. 
It is known that the velocity variation in crystalline rocks depends 
mainly on their composition, pressure and temperature.   Therefore 
by examining separately the influence of each of these factors, and 
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then combining them, it is possible to obtain a relatively complete 
characterization of the velocity variation with depth.   The author 
examines the character of the variation of the propagation 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 (Thiee 
Dimensional Model)" Uchenye Zapiski LGU, No. 324, pp. 136-140, 
1964, (Translated from Russian), Contract'SD-78. 

VES1AC 13,050 VU The authors discuss the fi; .uring of ruck 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, soil geology, and industrial geophysics.   The influence of the de- 
gree of fissuring on the velocity and amplitude of a longitudinal wave 
in a three-dimensional ir.odi 1 of a medium was investigated with ultra- 
sonic pulse equipment.   The number of fissures (punctures) per unit 
of surface was changed by moans of a special awl.   The change in 
velocity of a longitudinal elastic wave with an increase in fissuring 
was determined with time-dislance curves.   The relation between the 
number of fissures, porosity and the velocity of the longitudinal elastic 
wave is given. 

SI1AIMRÜ, R, S., The Probability of Sucressful Search for the Radioactive 
Pool Resulting from Nuclear Detonation in the Ocean Phase I:  Deter- 
minatjon t>f thelSplimal Area to be Searched, Contract ARPA Order Ko. 
192. V. S. Naval Radio.~Üef. Lab., San Francisco, Calil., 1967. 

VKSIAC 16,752 VU The solution to the problem of determining the optimal area to 
be searched to find the radioactive pool from an underwater nuclear 
explosion is given in both analytical and graphical form. 

SIIAPPEE, R. M., Deep-Hole Seismometer, Semiannual Rept, No. 1   Con- 
tract VT 11397 AF 33(600-43369, C.eotechnical Corp.. Garland' Texas 
1961. , , 

VES1AC 5564 VII This report covers the work accomplished during the six months 
ending December 1, 1961.   A copy of the work statement 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; a design of a 
deep-well seismometer was completed; 2) Task lb - a prototype 
seismometer was completed and a second assembly is in progress; 
3) Task 1c - components of a complete system have been specified 
and ordered; handling  fixtures have been fabricated; 4) Task Id - 
laboratory tests of components of the system have been completed, 
and shake table and calihralion and coil tests of the complete seis- 
mometer are planned in .lanuary. 

SHAPPEE. R. ||., D»-ep-Hole Seismometer. Semiannual Rept. No. 2   Con- 
tract No. VT nSf, AF 33(600-43369, C.eotechnical Corp.   C.ariand 
Texas, 1962. 
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VESIAC 5565 VU 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 lb - two 
prototype seismometers have been completed; 3) Task 1c - components 
of a complete system have been received; handling fixtures have been 
fabricated; 4) Task Id - laboratory tests of the deep-well seismometer 
have been completed; 5) Task le - reduction of laboratory test data 
has been completed; and 6) Task If - preparation and implementation 
of a field test program was begun. 

VKSIAC 6168 VU 

SHAPPEE, R. M., Deep-Hole Seismometer. Semiannual Rept. No. 4   Phase 
III, Contract No. VT'1139, 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 la given, with 
specific details.  Work on these tasks is reported:   l)Tasklh(l)- 
Invesligate and catalog existing deep wells; 2) Task lh(2) - prepare 
and occupy sites; 3) Task lh(3) - conduct field measurements: 4) Task 
li(l) - operate and improve Grapevine Site; 5) Task li(2) - perform 
experiments at Grapevine site; 6) Task li(3) - improve seismograph 
design; 7) T;-sk Ij - make installations near a permanent station: and 
8) Task Ik - process data, perform detailed analysis. 

VESIAC 7236 VII 
AD 431 021 

SHAPPEE, R. M., Dcep-Hole Seismometer, Semiannual Rept. No. 5  Con- 
tract No, VT 1139, AF 33(600;.43369, Geotechnical Corp., Garland 
Texas, 1963. 

Sirface 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.   Recomi.iendations were made to AFTAC for their prepara- 
tion.   Approval was received for the preparation ol one well in Nevada 
and one in Wyoming.   In addition, field measurements were made at 
deep-well sites near Orlando, Florida, on Eniwetok Atoll, and near 
Apache, Oklahoma.   These field measurements are described in the 
report.   Third, a deep-well site at the Uinta Basin Seismological Oh- 
servatory. Vernal, Utah, was located and prepared for use.   Data re- 
corded at the deep-well sites were visually analv/.^d; spectral analyses 
were made of the tapes. 

VESIAC 8475 VU 
AD 446 568 

SHAPPEE, R. M., Deep-Hole Seismometer, Semiannu.tl Rept., Contract 
No. VT/1139, AF W>0Ö1-4M69. Cieotechnical 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.   Approval was received for the pre- 
paration of deep wells in West Virginia and Texas.   These wells were 
prepared for use.   Results of surface noise 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, field measurements were made 
at deep-well sites in Oklahoma, Nevada, Wyoming, West Virginia, 
and Utah.  Calibration 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.  Visual 
and spectral analyses of data was accomplished. 

SHAPPEE, R. M., Deep-Hole Seismometer (Variable-Reluctanco Type), 
Final Report, Tasks 1 h Through 1 k, Contr. No. VT/1139, AF 33(600)- 
43369, Geotechnical Corp., Garland, Texas, 1964. 

VESIAC 8760 VU The deep-hole seismometer that was developed and tested in 
AD 450 630 earlier phases of the Project was used in a program cesigned 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) determine methods of emplacing seismometers to optimize 
the detection of small signals in the presence of noise; d) make im- 
provements in the seismograph; 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 Symmetrical Triaxial Seismometer, Model 
22700, Tech. Rept. No. 66-67, Contract VT/5051, AF 33(657)-1366B, 
Teledyne Industr., Geotech. Div., Garland, Texas, 1966. 

VESIAC 15,155 VU A deep-hole symmetrical triaxial seismometer was designed, 
AD 803 200 laboratory tested, and field 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. 

VESIAC 12,789 VU A deep-hole vertical array of six short-period seismometers was 
AD 625 514 tested at Grapevine, Texas, and it performed satisfactorily.   An array 

of four seismometers was then operated routinely in a deep hole near 
Apache, Oklahoma, to record noise and signals.   Described also in 
this report are the results from a dcep-hol« 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 
amplifiers.   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 lechnques for sig- 
nals recorded from triaxial and vertical seismometers.   The results 
of this effort will lead to an optimum on-line processor for routine 
field use. 
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VESIAC 12,789-C VU 

VESIAC 10,126 VU 

ShAPPEE, R. M., Off-Shore Measurements Program (Appendix 3 to 
TR 65-112), Contract AF 33(657)-1366Ö, VT/SOSl, Teledyne Indust 
Inc., Gentech. 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 Texns 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- 
mns of the seismograph included a telemetry receiver, a discrimina- 

tor  a Hehcorder and a tape recorder.   Four attempts were made to 
install the seismograph; the last was partially successful. 

SHAPPEE, R. M., and E. .1. DOUZE, Deep-Well "esearch   Semiannual 

33(657)-13668, Geotech. Corp., Garland, Texas, 1965. 

A vertical array of six deep-hole seismometers, Geotech model 
1 i   'fWaS  .!f T*-   0l5eration ^d preliminary results are described 
Ashort-penod, deep-hole triaxial seismometer developed under 
VELA Project VT/072 was modified.   Measurements were made in 

SeismoloSö ■ n^*' f™™*1™™' W^ Texas, at the Uinta Basin 
Se snologica. Observatory, and at the Wichita Mountains Seismologi- 
°al 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. 

VESIAC 14,816 VU 
AD 487 222 

VESIAC 15,163 VU 
AD 803 204 

SHAPPEE R.M., E. J, DOUZE, Deep.W^llResearch, Quarterly Rept No 
4, Tech. Rept. No. 66-72, CoHtract 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-com- 

S* f   H'"
13

'- t?1*:1^ and 0n-line diKital data Pressing techniques 
were further refined.   A limited amount of data was processed off line. 

SHAPPEE   R. M.   and E. J. DOUZE, Deep-Well Research, Quarterly 
aaPL   n    .' l July Thr0Ugh 30 September 1966, Tech. Rept. No 
66-96   Contract VT/5051, AF 33(6571-13668, Teledyne Industr  ' 
Geotech. Div., Garland, Texas, 1966. 

A vertical-array of four triaxial short-period seismographs was 
operated at Apache, Oklahoma.   The outputs of the seismographs 
were digitally recorded. h    p 

Single-channel optimum filters were developed and tested off- 

filters ' filterS Were USed ln conJuncüon with the optimum 
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VESIAC !f.066 VII 
AD 813 OC: 

SHAPPEK   R   M , K. J. DOUZE. IH-t p-WoU ItoMTCh. Final Itrporl. Trch- 
nlcal Report No, 67-3. ProJeciVT'SOSI. Contract AF 33(6571-13668. 
Teledyne lndu«lrlCH. Inc.. CJcotech Dlv.. Garland. Trxa». 1967. 

A deep-hole array of six S-P »elumomeieri* wa« te»t«J at the lent 
site near Gra|)evine. Texas.   After a hrief iK-ruid of micreüiiful o|iei 
atlon. half the array «M moved to the »Ite near Apache. Oklahoma 
and the other half was moved to the Bite near Franklin. Weal Vlrglnta 
VarlouH techniques were employed to proceti« the out|»ut of Ihene 
arrays. 

Tlic information from wells and surface arrays was used to stu<1\ 
S-P (6. 0-0.3 sec» noise and signals.   An attempt was made to show 
that higher mode Raylclnh wa.es and l««dv waves are present in tin- 
noise by comparing theoretical curves with experimental results.   It 
was shown that surface waves |eiierally predominate at the longer 
periods while body waves appear at the ..horter periods at qulei sites. 

A complete system, composed of four Inaxial seismometers, .i 
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 dale 
Indicated that a one-sided single-channel optimum filter was the most 
effective processor. 

VESIAC 13,844 VI' 

SHAPPEE   It. II., E  .1. DOUZE. and R   F. KNIGHT. Deep-WeU .^ 
Quarlerlv Report No. 2, TR No. 66-2, Cmlracl     VT MM. AF 33^'.. 
13668, Teledyne Indust.. Geotech. Div.. (iarland. Texas, 1966. 

A flve-lnslrumenl array of vertical seismometers wns oju'raled 
near Franklin, West Virginia, and a trlaxlal ana a vertical seismom- 
eter were operated as an array at the site near Apache. Oklahoma. 
A test site near Grapevine. Texas, was operated throughout the \H?r\>K\ 
covered by this report.   The coordinate transformed output of the tn- 
axial seismograph was compared with the output of convenlional 
■»tomographs.   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 is presented. 

VESIAC 14,306 VU 
AD 482 923 

SHAPPEK   II  M    E  .1   DOUZE, R. F. KNIGHT. Deep-Well Research. 
Quarterly Report Nu. 3. Toch. P"pt. No. 66-46. Contract \ V Mlf.l. 
AF 33(6571-13668, Teledyne industries, Inc , Geotech Division. Gar- 
land, Texas, 1966. 

The deep-hol«- trlaxlal seismometer array was installed and 
briefly operated at the lest 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 teleselsmlc signals record<-d 
at depth agreed closely with theory for the first five seconds of Hie 
signal, but agreed less as a function of time after the onset of the 
sitMial.   Inverse filter design was partially successful, but there were 
limitations 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 demulliplexed ex- 
cept at the final output. 
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SMAPPrE, R. M.. I». M   KIKKPATHICK. and J. R. WISE. Lomt-Period 
Scmmoitrauh Dt-velop i^   Quarlerly Rept. No. 3, I Jan. Tlirou^i 
31 March 1967. Tech.  tepC. 67-16. Prolect VT/6706. Contract AF 
33(657)-16406. Teledynt Industrie«. Inc.. üeotech Dlv., Garland. 
Texas. 1967. 

VKSIAC 16,067 VU The first module jf a long-period trlaxlal borehole seismometer 
AD 8H 642 was assembled.   Preliminary lests were conducted to determine its 

opsrstlnK characteristics.   An undesirable mass position versus 
temperature characteristic was observed.   Probable causes have been 
determined and will be corrected. 

SIIAPPEE. R. M . and R. F. KNIGHT. Innovations In Deep-Well Instrumen- 
tatlon. Rein. No. 44I0.83-X. Contract SD-78 (A.IPA). Insi. of Sei. L 
TeclT. t'nlv. of Mich.. Ann Arbor. Mich.. 1964. 

VKSIAC 8884-E VU The deep-well seismometer, oiieratlni; In a quiet, constant tem- 
AI) 452 596 peralure environment, offers the possibility of obtaining a .ong- 

perlod output by fllterlnK the short-period response and providing 
additional amplification. 

Recent work permits remote weight-lift calibrations at normal 
■   rrMim,- gain levels, real time filtering of long period microselsms 
has been accomplished In the fieH. operational amplifiers have been 
used to raise the system magnification, and filter-amplifier combina- 
tions have lieen designed I» produce a long-period resixmse from the 
deep-well seismograph. 

SIIAPPEE, R. M., A. W. SIMMONS, D. M. KIRKI'ATRICK. Long-Period 
Selhmograph Dcvrlijpmenl, Quarterly Rt-pl. No. 2. 1 October Through 
Jf December 1586. Rrpi. No. TH 67-1. Contract VT 670b, AF 33(6S7)- 
16406, Teledyne Industries. Geolech Dlv.. Garland, T™a,s, 1967. 

VKSIAC 15,319 VU Details of the design of a L-P trlaxlal Ix.n-hole .seismometer were 
AD 805 571 completed.   Preparations were started for field ise of the seismometer. 

SIIAPPEE. R. M.. W. TROTT, and H  M   KIRKPATRUK. Long- Period 
Seismograph Development. Quarterly Rept. No. 1, . ,lüly Through 
Tr5e|)tember"l966. TecFT Re|»t. No. 66-94. Contract VT 6706, 
AF 33(6571-16406, Telodvne Industr., t^oti-ch. Div., Garland. Texas 
1966. 

VKSIAC 15.162 VI* Kqulpment was designed and conslructcd to ffUtCtm a thermal 
AD 803 203 noise experiment.   "Die objective of the experiment was to exiwri- 

mentallv investigate the s|iectral distribution of noise energy in 
seismometers and galvanometers and :helr mterconneclions.   Ttir 
equipment used In the experiment Is described. 

A long-period tnaxial borehole seismometer was designed.   The 
design has preserved ideal "I,a Cosle" geometry In that changes In 
period are accomplished through a controlled positive restoring 
force rather than through alteration of ide geometry.   Also, temper- 
ature compensation is deMgned to preserve the geometry.   Hie sels- 
momster is designed such that it will withstand shipping and installa- 
tion acceleration while completely assembled. 
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VESIAC 17,451 VU 

SHATASVILI S  K    "A Three-Dimensional Problem on the Theory of 
landing Elasic Waves for a Given Displacement at the Edge of the 
™eST'    Doklady, Akad. Nauk  SSSR. Vol. 83, No. 6, pp. 809-811 
1952, (Translaiea irom Kussian), Contract DA 49-083 OSA-3137.  ' 

The three-dimensional dynamic problem and the theory of elas- 
ticity for a given displd-ement at the boundary of the medium is 
examined for the case of standing waves in elastic media 

VESIAC 17,038 VU 

SHEBALIM, N. V., "Determii^ion of Focal Depth on the Basis of Macro- 
seismic Data with Consideration of the Influence of the Low-Vebcity 

m   li /y ^i^1 y'l ^   M-^  r"  No. 5, pp   100- 
UJ, 1959, (Translaiea irom Hussian), Contract DA 49-083 OSA-3137. 

d^IlLartifCle f.3"1!!!6'3 formulas Proposed by various authors for 
de ernumng focal depth on the basis of a decrease of intensity with 
ep central distance    It is shown that the divergences between the for- 
mulas can be explained by an essentially different character of the 

n?,^ y AeCreaSe ^ the earth'S SUrface for normal a"d deep earth- 
quakes A universal set of master curves is proposed for a graphic 
de ermination of focal dep^h on the basis of macroseismic mtens t" 

VESIAC 7707 VU 
AD 452 566 

SHELL DEVELOPMENT CO. (STAFF). Rock Failure in Torsion Tests 
Semiannual Tech. Rept. No. 2, Contr. No. AF 19(628)-2784~SheTr 
Development Co., Houston, Texas, 1964. 

Discussed is the development of a new technique for jacketing 
hollow rock cylinders.   Because of the difficulty of this project   those 
who worked on it used most of the six months covered bj the report 
o 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 
18 the curve yielded by a p) ( 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 st ress on 

VESIAC 19,098 VU 
AD 678 515 

Ahrn^'i • ,: V ^""tnatlonflofLAlA Detection and Location 
^l^Ismt^J^rile^Islan^^ents, Tech. NmeTR^TrNcK ESD-IT?-: 
68-32.,. Mass. Inst. Tech.. Lincoln Labs.. Lexington. Mass., 1968 

I«,    TQ«/"^
1
^"

08
 
0cean Düttom Seismographic Experiment of 

late 1966 provided a source of epicenters for small regional and local 
events m a seismic region.   Epicenters obtained from ocean bottom 
seismometer data and from the U. S. Coast and Geodetic Survey were 
used to evaluate the Montana LASA epicenter location ability    Epi- 
centers determined by a plane wave approximation method gave inis- 
location errors, relative to the COS locations, that averaged about ' 
bükm.   The same events were mislocated an average of 80 km when 
the epicenters were determined by a closely spaced grid of beams 
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VESIAC 17,021 VU 

SHEPPARD, R. M., JR., Values of LASA Time Station Residuals. Velocity 
and Azimuth Errors. Tech. Note. Contract AP TRßSSTXTBfTWSS» 
chusetts Inst. Tech., Lincoln Labs., Cambridfrp, Mass., 1967. 

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 mantle 
that contribute to the station errors are discussed and some inferences 
drawn from the data. 

VESIAC 17,438 VU 
AD 665 122 

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(626)~5i61, Lincoln Labs., 
Mass. Inst. of Tech., Lexington, Mass., 1968. 

Data on small local earthquakes were obtained from a tripartite 
located on the island of Honshu, Japan.   Epicenters and origin times 
were computed from the data but loral 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. 

VESIAC 17,121 VU 

SHERMAN. D. I., "The Problem of the Stressed State of a Loadable Half- 
Plane with Two Recessed Circular Openings," Trudy Inst   ^iz   Zemll 
A. N. SSSR  No. 2. pp. 187-210. 1959. (Translaf^TTrBTirRus'^ATrCSif- 
tract DA 49-083 C)SA-3137. 

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 Hodogrrphs of Refracted Waves in 
the Exploration of Sloping Platform St/urtures," Akad. Nauk   Prik 
Geofizika, Vol. 22. pp. 3-19. 1959. (Translated from the Rus^TanTCon- 
tract SD-78. 

VESIAC 10,211 VU The exploration problem is such that none of the methods makes 
it possible to construct the deep boundaries from the exs-t method 
of time fields.   Moreover, the method of the t  (xt curve-differences, 
like the method of t  (x) curves, is ver\ approximate and in usinn the 
method of differences of reduced hodographs, it is necessary for the 
determinatio.i 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 he possible to construct the 
deep boundaries usin,; 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 t    in 
the case of vertically layered media. 0 
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V     'AC 20,175 VU 
AD 669 021 

SHOPLAND, R. C, Design of Portable Strainmeter System, Special Kept., 
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 fui 
deployment 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 
lape.   Strains are detected by a variable-capacitance transducer 
attached to a quart/.-lube translating member.   CKitpul 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 al 
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 nieters 
in steps of 5 * 10-9 meters by use of a stepping motor and motion 
reducer. 

VESIAC 20.404 VU 

SHOPLAND, R. C, Evaluation of Held Cperational CharacterisUcs of the 
Portable StrainmeTer System, Special Repi.. 15 Dec. fMSloTT) June 
RTffrConU ict VT/Bros, F336ri':-69C-0757, Teledyne-Geutech, Gar- 
land. Texas, 1970 

This report covers an evaluation of the field operational charac- 
teristics of six jjortable 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 underfTMMI ex- 
plosions.   Included is an evaluation of instrument oiHT.iting charac- 
teristics; limitations imposed by environmental faclois; and data 
processing techniques. 

VESIAC 13,841 VU 
AD 480 349 

SHOPLAND, R, t.. Multicomponcnt Strain Seismograph. Quarterly Rapt, 
No. 2, Rept. No. TRM-5, Project VT/5081, Contract AF 33(657)- 
15288. Teledyne Indust.. Geotech. Div., Garland, Texas. 1966. 

Three-component strain and inerlial seismographs with matched 
phase and amplitude responses were develoned and field tested at the 
Wichita Mountains Seismological ObservaN ry (WMSO).   Analog data 
recorded on magnetic tai>e were processed at Geotech's Central Data 
Processing Facility.   Poor cancellation of seismic noise obtained by 
summing vertical strain and inerlial instrnmenls suggests that the 
noise might lie contaminated with higher mode Haylei^h waves and or 
body waves.   On the other hand similarity in character of the seismic 
noise lielween horizontal strain and horizontal inerlial seismographs, 
together with marked direclionalitv of some of Ih«- noise, has led to a 
significant enhancement of signals using a directional strain array. 
This result may prove to IK» a breakthrough in the strain program.   A 
special report of preliminary results on enhancement of P waves has 
lieen prepared and is appended to this report.   A comparison of emplr- 
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ical strain measuremer is and strain computed from half-space theory 
indicates a SO*; loss of vertical strain for fundamental Rayleigh waves 
at WMSO.   To verify this result, a new variable-capacitance trans- 
ducer-calibrator has been designed to obtain a more reliable calibra- 
tor motor constant for the vertical strain seismometer. 

SHOPLAND. R. C. Multicomponent Strain Seismograph, Quarterly Rrpt 
No. 3. Tech. Rept. No. 60-45. Contract VT 50fll. ÄF 33(657 U152HH 
Teledynr Industries, Inc., Geotech Division, Garland. Texas, 1966. 

rn^H-fo«305 VU Principal emphasis was placed on ascertaining tlwt the vertical 
AU w 'ill strain seismometer at WMSO has the correct phase response.   Ob- 

servations of P waves near 1 cps indicate the existence of a phase 
mismatch as large as 35 degrees between vertical strain and vertical 
Inertlal outputs: however, P waves at the same frequency do not indi- 
cate a phase discrepancy between vertical strain and crossed-straln 
outputs.   Also discussed are the measurements of system phase using 
a recently Installed varlable-capacllance transducer on the vertical 
strain seismometer, results of phase measurements over a three monlli 
period, measurements to obtain a more reliable value of the motor 
constant for the magnetos!rlctlve calibrator, and other subjects 

SMOPl.AND. R. C , Multicomponeiit S>ratn Seismograph, Quarterly Report 
No. 4, 1 April tiTJfTJune 1966, Technical Heport Nn   f.(i-6H  Cniract 
VT 5081, AF33(657)-152HH. Teledvne Industries. Geolech DtvWofl 
Garland. Texas. 1966. 

IfKÄPM1,,M VU Verification of the correct phase response of the variable capl- 
AlJ 4«h SJS tame transducer has permitted the running of several tests to inves- 

tigate phase discrepancies in the vertical strain .seismometer    An 
indicated 20O phase shift has led to planning of more tests to deter- 
mine whether the magneloslrictive calibrator .>r the instrument ilself 
is the «ontribuling factor.   During this quarter, modifnation of the 
horizontal strain seismograph housing and drilling of a new borehole 
with compliant casing were Completed.   Instrumentatl.-n, prelimmarv 
strain measurements of Havleigh waves from a limited number of 
earthquakes, and routine recording of strain data, are discussed 

SIIOPLAND. H. C., Multicomponent Strain Seismogr.iph, Quaiierlv Kept. 
No. 5, 1 July to 30 Sepiemiwr 195^. Tech. RepT. No. 66-03   Contract 
VT 50H1. AF 33(657 i-ir,2K8, Teledvne Industr.. Geotech. Div., 
Garland. Texas. 1966. 

Ir^'niVno"161 VU ,'hase re-sl)on8e ,psts <,f lhl> magnelostrictive calibrator on the 
Al) HOJ UM vertical strain seismometer indicate that the calibrator is the chief 

cause of phase lag measured at the output of the seismometer during 
calibration.   Further tests are necessarv 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 by the vertical strain, crossed hon/ontal strains, and their 
summatlun were examined to determine the simllarltv of the outputs 
of the strain seismographs.   Further, a preliminary examination of 
the ability of the north and east summed hon/ontal strain and inertlal 
seismographs to reject microseisms was undertaken employmc 
siwitra. 
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VESIAC 18.336 VU 
AD 832 951 

SHOPLAND, R. C, MulticomixMient Strain Seismograph. Final Rept. No. 
TR68-3, 1 July 106!) to 31 Dec. 1067, Project VT/5081, Contract 
AF 33(657)-15288, Teledyne, Inc., Geotech Div., Garland, Texas, 
1968. 

A multicomponent system of strain and inertial seismo|rraphs 
has been developed and evaluated at Wichita Mountains Seismic Ob- 
servatory.   The capability of strain and tnertial seismographs to 
operate as matched pairs ha*, been demonstrated.   The predicted re- 
sponse of strain seismometers to earth motion is verified by the 
existence of the proper phase and amplitude relationship and hi^h 
coherence among selected seismographs for single-source signals. 

VESIAC 18,322 VU 
AD 834 227 

SHOPLAND, R. C, Short-Perud Multicomponent Strain System. Quarterly 
Rept. No. 1. 15 Feb. - 3l May 1968, Project VT 8704, Contract F33657- 
67C-0948, Teledyne, Inc., üeotech Div., Garland, Texas, 1968. 

A five-component system of matched short-period strain and 
inertial seismographs at Wichita Mountains Observatory was expanded 
to include a three-component system of matched long-period strain 
and inertial seismographs for recording larg«' magnitude earthquakes. 
A data library and quality assurance procedure has been estahlished. 
Calibration of the vertical strain seismometer with both a short rod 
and a rod of standard length shows an apparent mechanical signal 
loss of 22 percent and a corresponding phi.se change as large as four 
degrees. 

VESIAC 8961 VU 

SHOPLAND, R. C, Summary of Strain Seismograph Work at Geotech 
Tech. Rept. 64-120, Project VT/Ö72, Contract AF 33(eS7)-9SC7.' 
Geotech. Corp., Garland, Texas, 1964. 

The major purpose of this program is to enhance P-wave signal.« 
by a combination of strain and pendulum seismometers.  Secondary 
purposes are to identify waves with thifi combination and to increase 
the capability of detecting long-|H"riod signals.   Studies so far have 
revealed that the earth is straining as predicted by theory.    Die 
application of the azimuthal deiiendeme of strain for enhancinu P 
signals apiwars promising.   The ability of a phase-matched combina- 
tion of |H'iidulum aiul strain seismographs to cancel a substantial 
amount of background noise is demonstrated.   The designs of UM 
horizontal and vertical strain instruments installed at Kort Sill also 
are shown. 

VESIAC 17.030 VU 
AD 822 424 

SHOPLAND. R   C. R. II. KIRKLAND. Multicomponent Strain Seismograph, 
Qiarterly Rept. No. 9, Rept. No. TR 67-59. Project VT 5081, Contract 
AF 33(657)-15288. Teledyne Indus!., Inc., Geotech Div.. Garland. 
Texas, 1967. 

Earthquake data and phase and amplitude responses measured 
at both the fixed and free ends of the horizontal strain seismome'er 
show no discrepancies that would explain the apparent loss of motion 
between Ibe ends dui ;ng calibration,   nie capabilitv of (he long-period 
horizontal strain  ind iiurtial seismographs to operate as a matched 
ptlT has l>een dem mstrated.   The ability of the long-period strain 
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directional array to discriminate between surface waves arriving 
simultaneously from different epicenters was also successfully 
demonstrated.   An evaluation is given of the variable-capacitance 
transducer as a calibration monitor and as a transducer for recording 
seismic data. 

VESIAC 19,153 VU 
AD 844 b90 

SHOPLAND, R. C, and R. H. KIRKLIN. Short-Period Multicomponent 
Strain System. Quarterly Rept. No. 3, 1 September to 30 NovenTber 
1968, Rept. No. 68-48, Contract VT 8704. F33657-68C-0948. Teledyne 
Indust., Inc., Geotech Division, Garland, Texas, 1968 

An examination of film recordings of strain noise, pressure 
fluctuations inside and outside of the strain vault, and wind velocity 
at WMO suggests that the long-period noise observed on the strain 
traces is caused by wind-pressure fluctuations that are coupled more 
strongly through the ground or by compression of the vault structure 
than through leakage of air through the vault enclosure. 

VESIAC 19,542 VU 
AI) 850 890 

SHOPLAND, R. C, and R. H. KIRKLIN. Sliort-Period Multicomponent Si rain 
System, Final Rept., 16 Feb. 1968 1(05" Feb. 196^, Rept. No. TR 69 TTT 
Contract VT/8704. F33657-68C-0948, Telcdvne Indust.. Inc., Geotecli 
Div., Garland, Texas, 1969 

A five-component system of matched short-period strain and 
incrtial seismographs at Wichita Mountains Observatory (WMO) was 
expanded to include a three-component system of matched long-period 
strain and inertial seismographs for recording large magnitude earth- 
quakes.   An examination of film recordings of strain noise, pressure 
fluctuations inside and outside of the strain vault, and wind velocity 
at WMO suggests that the long-Kriod (LP) noise observed on the 
strain traces is caused by wind-pressure fluctuations that are coupled 
more strongly through the ground or by compression of the vault 
structure than through leakage of air through the vault enclosure.   A 
series of improvements reduced the noise level of the long-period 
strain seismographs substantially.   However, study of the detection 
capability of the WMO LP strain seismographs shows that the environ- 
mental noise still severely limits detection.   A study of the direc- 
tional characteristics of the seismic noise shows that the predominant 
microseisms in the band 0.1 to 0.5 Ri can be partially rejected by 
horizontal strain-inertial seismograph combinations.   From a study 
of S-wave enhancement, it is concluded that Inere is no one combina- 
tion of seismograph outputs that can be used in general to provide 
enhancement of all recorded S waves. The P'P'P' phase from a magni- 
tude H.2 earthquake was enhanced by suppressing 20-sec Rayleigh 
waves with the sliort-period vertical strain and vertical inertial seis- 
mograph combination at WMO.   The capability of rejecting 6-second 
microseisms was demonstrated using a long-period horizontal strain- 
inertial seismograph combination.   A study of the wave composition 
of two explosions and one earthquake suggests that the less complex 
Pn coda of explosions may be a useful tool in discriminating between 
earthquakes and explosions.   From recordings of the large NTS t-x- 
plosion HOXCAR it has been possible to isolate P, prograde, and 
retn grade motion in sections of the Pn coda, and SI1 motion In the 
Lg phase.   In contrast witli WMO, seismic noise at Qarlud, Texas, 
and Houltun, \iaine. has been effectively suppressed by a matched 
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combination of vertical strain and vertical ine-iial seismographs, 
A higher signal-to-noise ratio is necessary \> evaluate the suppres- 
sion of microseisms in the region of 1 Hz at WMO and Houlton.   Using 
i*n 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. 

PHOPLAND, R. C, and R. H. KIRKLIN, Sliort-Period Multicomponent Strain 
System, &ipplement to Final Rept.. Ö November 1968 to 25 April 1969 
Rept, No, TR 69-20. Contract VT 8704, F33657-68C-0948, Teledyne 
Geotech, Div., Garland, Texas, 1969 

^^f^'674 VU A verUcal s,rain seismograph and companion inertial seismograph 
AU Ö&J 4'3 were installed and operated at Houlton, Maine as a logical follow-up 

on the successful enhancement of P waves at Garland. Texas.  Cultural 
nr^se at Garland was suppressed approximately 10 dB in the frequency 
range 1 to 3 Hz and nonculluial microseisms at Houlton were sup- 
pressed an average of 10 dH in the frequency range 0,12 to 0.7 Hz. 
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 microseismic 
noise level below 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 displace- 
ment acted upon by the 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 compared 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 microseisms 
in the frequency range of the P waves, but also attenuated first motion 
and distorted the P wave. 

SHOPLAND, R. C, R. H. KIRKLIN. and .1. R. SHKRWIN. Short-Period 
Multicomponent Strain System. Quarterly Rept. No. 27 1 June to 31 
August 196B. Rept. Nor58-37. Contract VT 8704. r>tWT MC lltll 
Teledyne Indust.. Inc.. Geotech. Div.. Garland, Texas, 1968 

An^a8,'779 Vl' The P'P'P' Pha'se from " "'■■■«■* 8.2 earthquake was enhanced 
^ Ö4U iU by suppressing 20-sec Rayleigh waves with the short-period vertical 

slrain and vrriical Inertial seismograph combination at WMO.   Signal 
enhancement by use of a continuous real-lime s|K'clral display of 
suppressed noise at WMO is not feasible in the frequency band 0.2- 
4.0 H/ because of a lack of lime continuity of the spectral windows. 
True coherence of the seismic noise at WMO in the region of 1 U/. 
will remain indeterminable unless the ratio of seismic noise lo 
system noise is substantially increased. 

Sill MWAY. R, H.. Frequency Dependent Kstimalion and Detection for 
Seismic Arrays. Sei. Rept.. kept. No, 242, ContracT VTU7Ö6. F336f>7- 
69C-09r3, Teledyne Indust., Inc.. Alexandria. Va.   1970 

545 



WILLOW   RUN   IABORATORIES 

VESIAC 20,117 VU 
AD 866 634 

VESIAC 14.986 VU 

A frequency dependent rtetectlon and estimation procedure based 
on the generalized likelihood principle is applied to several models 
appropriate for vertical and horizontal seismic arrays.  When data 
is constructed so as to conlorm to the ideaUzed model excellent 
agreement with theoretical detection limits is shown.  Multiple simal 
models are analyzed in the frequency domain with the »rcj^ce of 
TahiT^'r*1 c°m

1Ponen,8 "«»cated 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 Earthquake I 
tr«ted the EarthVcore. Final gggg 

P Phases which Have Pene- 
,, A  .,    ,       ; "     inhc Keport, Contract AF- 

AFOSR-705-64. Texas Tech. College, Lubbo<k, Texas, 1966. 

Travel-times of all earthquake phases which enter the core as 
P and emerKe as P are explained in terms of a core model containin« 
wo velocity discontinuities.   Amplitudes of PKIKP and PKP change 
i^o .*" hcooanKeS 'n distance fro'n »he source except in the range 
.. , . th'S ranKe larKe amplitudes are observed which re- 

sult from the simultaneous arrival of two phases as well as larre am- 
plitudes which represent the PKP caustic.   Amplitudes In the caustic 
might allow detection of events smaller than magnitude 4.   In all dis- 
tance ranges PKIKP and PKP are useful In magnitude determination 
but added care must be taken If they are used in the distance ran«.  ' 
where amplitudes are large.   Magnitudes determined from PKIKP 
and PKP arc very consistent as are focal depths 

VESIAC 19,628 VU 
AD 852 390 

VESIAC 8742 VII 

SIMMONS, A  W., ^n|-Period Triaxial Seismograph Development. Final 
Rept.. 15 JuneTWto 2« February WW, HcpT. No. TR 69-17  Con- 
tract VT/6706. AF 33(657)-16406. Teledyne-Geotoch. Garlami. Texas. 

A long-period triaxial seismometer (Model 26310) was designed 
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 ffeld 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 COM reduction for a com- 
plete seismograph. 

A thermal noise experiment was made and the s|)eclra and 
coherence of the noise as recorded by the long-pertod triaxial and 
the standard long-pei'ou seismographs at URSO were computed. 

IMIfy <^.ggj^MjBmg!£«^aai Equipment, Contract VT 
1139. AF 3a(ti(iUM3369.   Southern MethodirfTIHiVr.liillas   Texas 
1964 ' ' 

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 lias a resolution of about O.OIOC, and is suitable 
for use to depths of at least 10,000 feet. 

VESIAC 14,629 VU 

SIMMONS, Ü., Experimental Study of Thermal Conductivity, Final Report, 
Contracts:   AF-AFOSR-418-63, and AF-AFOSR-418-65. Southern 
Methodist Univ., Dallas, Texas, 1966. 

Temperatures have been measured in some 150 wells and exten- 
sive collection of coret. 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 lopging system for measuring temperatures with 
a precision of .01oC 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. 

VKS1AC 20,075 VI] 

SIMMONS, G., Experimental Study of Thermal Conductivity, Final Report, 
Contract AF 49(63B)-ir/64, Mass. List, of Tech., CambridRe, Mass., 
1967 

Three papers, a review of an article, and a map showing status 
of heal flow work in the United States in April 1966 were accomplished 
under this contract. 

VESIAC 14,172 VU 

SIMMONS. C, Heat Flow in the Earth, A Short Review, Contract AF 
49(638)-169?; Mass. InstTTech., Cambridge, Mass., 1966. 

In this report, the author reviews briefly those aspects of heal 
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 f jr the interpretation of the interior of the carlh. 
and discussing some of the highlights of the work in heat flow, the 
author discusses the following sul jects;   (a) the results that have al- 
ready been obtained from the stud\ of heat flow; especially mentioned 
he.e is the discovery i»f the approximate equality of continental and 
oceanic heat flow; (b) how heal flow is measured; (c) geothermal 
power; (d) geological aspects of heal flow; and (e) problems that re- 
main. 

VESIAC 19.3CI VU 

SIMMONS. 0., Seismic Coupling - Sei. Rept.. Contract DA 49-183 OSA- 
3137. Mass. Inst. of Tech., Cambridge. Mass.. 1968 

This report contains the results of a symposium 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 prune concern is improving the estima- 
tion of reliable nuclear yields. 

VESIAC 14.100 VI 

SIMMONS, (i . Temperature logging ^nd Heat  Flow. Contract AK 49(638.- 
1694, Mass. Inst. Tech., Cambridge, Mass..7566. 

About 150 measurements of heat flow in the United Slates using 
well temperature logging techniques are currently under way. Pre- 
liminary results are given in this re|x>rt. 
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VKSIAC 12,575 VU 
AD 626 113 

SIMMONS, G., UKrasonics in GeoloRy. Contract AF-AFOSR-418-65   South- 
ern Methodist University, 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 CPV tals. the techniques are the same 
as those uted in solid state physics and are basically interferometric 
methods.   Techniques of measurement are reviewed.   An extensive 
bibliography is included. 

VES1AC 20,391 VU 

SIMON, I., Tiltmeter Instrumentation for Deep Hole Operation   First 
Quarterly Rept., 15 June to 15 Sept, 197fl, ContractTflB7ö-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. 

VESIAC 20.461 VU 

SIMON, I., Tiltmeter Instrumentation for Deep Hole Operation Second 
Quarterly Rept., Contract F44620-70(^0074.^rtHTr"]}?Little Inc 
Cambridge. Mas.'.. 1970 

This report covers the period from 15 September to IS December 
1970.   During thi.s period the work tasks on the development of a 
biaxial, deep hole tiltmeter progressed to various stages of completion. 

VKSIAC 20,084 VU 

SIMON, 1„ M. L. COHEN, A. G. EMSLIE, and C. R. SMALLMAN, et. al.. 
Development of a Three-Ax is Long-Period Seismograph. Final Rept 
Rept. No. 69429, Coi. ract F4462Ö-67C-Ö1Ö7. 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 
system includes digital tape recording and data processing.   The 
overall system response is flat to 3db over a pass band from .02 to 
.07 Hz and the dynamic range is 60db.   Results of tests show that 
surface wav'es from teleseismic events of m.   <  5 are consistently 
recorded.   Horizontal components of surface waves from earthquakes 
as small as m.   = 4,2 in the C.ulf of California region have been ob- 
served al the Ogdcnsburt;. New Jersey lest site. 

VESIAC 15.152 VU 
AD 803 237 

SIMONS, R. S., Characteristics of Instruments and Seismic Noise in Two 
Shallow Holes at Hysham. Montana - Tech. ReptTNo. 66-5lJ,"Cönträct 
VT/6703. AF33(657)-Tf>21?FrAFTÄC). THedvne Industr.. (ieolech. 
Dlv., Garland, Texas, 1966. 

During August and SepU-mher of 1965, a Geo Space Model HS- 
10-1, ARPA seismometer, and a Geotech Model 11167, deep-well 
seismometer were opt-rated in two adjacent 500 ft holes at the center 
of LA^A subarray F3 (near Hysham. 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 categories of noise 
situation - nighttime calm, daytime calm, traffic, moderate wind, 
and high wind.   Power density spectra were computed.   Both seismo- 
graphs operated satisfactorily and recorded equivalent data. 

SIMONS, R. S., Operation of Long-Period Seismographs in Deactivated 
Mtssle Silos   Tech. Data Rept. No. TR 68-4. Project VT/ftTM  f-nn. 
tract AF 33(657MöSTO, F33657-67C-1457, Geotech Div.. Teledyn- 
Inc., Garland, Texas, 1968. 

ÜIIMPMM*1 ^ For a P*1"100 of over 8lx ",onths.the Long-Range Seismic M.a- 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, Idaho,  The bottoms of these silos are 
approximately 150 feet below the surface.   At each site, a three-com- 
ponent seismograph was also operated on the surface. 

SIMONS, R. S., PHILTRE - A Surface Wave Particle Motion Discrimination 
Process, Tech. Rept. hJo. TR-67-55, Contract Vt/WöS, F33657-6'7C- 
1457, Telodyne Indust. Inc., Geotech Div., Garland, Texas, 1967. 

VESIAC 17,602 VU A digital computer process is describbd which examines (he three- 
component particle-motion pattern of seismic data as a function of 
frequency and uses this information to discriminate against all motion 
except surface waves arriving from some prc-a.ssigned direction. 
Application of the process to long-period data shows that it can sub- 
slanlially Improve the signal-to-m>i.si  I-HMOS of Love and Rayleigh 
waves from earthquakes and underground detonations.   The PHILTRE 
program includes a subroutine which provides a usahlf estimate of 
the peak amplitude of any surface wave propagating in the aimed direc- 
tion. 

SIMONS. R. S., and T. T. GOFORTH, Percentages Associated with the 
Detection of Long-Period Surface Waves from Low - Magnitude 
Events, Rept. No. 7885-1-X, Contracts:   VT/4Ö51, AF 33(6571- 
IIl45~- DA 49-083 OSA-3137, and VT/1124, AF 33(657)-12373 - 
SD 78, Teledyne Indust., Inc., Geotech Div., Garland Texas, 1967. 

VESIAC 15,915-R VU A statistical survey of LRSM Bulletin data was made to ueter- 
mine the percentage of earthquakes from which long-period surface 
waves are recorded, as a function of event magnitude.   A survey of 
the seismological bulletin based on data from the five VELA 
UNIFORM observatories determined detection percentage for 
Rayleigh waves as a function of epicentral distance, magnitude, and 
magnification of the recording instrument.   From these combined 
LRSM and observatory data, it is concluded that the detectibillly of 
long-period surface waves decreased continuously and almost linearly 
with decreasing magnitude, with no apparent magnitude threshold 
below which earthquakes do ,iot generate such waves.   Also, the detect- 
ibility of surface waves is not highly sensitive to changes in epicentral 
distance.   The greatest percentage increase in surface waves detected 
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VESIAC 17,122 VU 

nUude^ngeT inCreaSed maBnification is obtai"ed in the lower mag- 

SIM?rf'T R^'M
D

-. 
C- ^^USSEN, and O. H. LINDQUIST, Comparison of 

the LRSM Noise Survey Method with an fategrated POW^FSST
1 

Measurements were made of seismic mise recorded bv short 
period vertical seismographs at ten LRSM sites.   Th.s was do,ie 1 v 
the standard LRSM survey method and an integrated x.wer de sit^ 
spectrum procedure.   This report describes these KpproSs and 
discusses the results. «w*"«"-nes ana 

VESIAC 19,024 VU 
AD 840 709 

SIMONS  R. S   and W. R. WEBER, Preliminary Report on a Single-Channel 

™ STi **:PU N0- TR^-25, Contract VT/(iv03, Fmb'l-MC-mr 
Teledyne Indust., Inc., Geotech Div., Garland, Texas, 1968 ' 

The probability distribution of the sample power of lontr-nerinH 
nucrose.snuc noise at any frequency can be rep Jse„ ed as'that Ö" 
a scaled clu-square variable.   A computer progranT as bee. written 
which estimate, the upper 90 percent probability Um t on th s d s 
tr.but.on for a series of discrete frequencies represent! I   he Ion". 

t^t    '"f. rUm' fr0m a Set 0f SeC>uential «amp es of te no seS, tract.on of these upper 90 percent limits from the spectra o^bsV 
quent data samples results in a substantial Improvement in hf «ml 
doma.n s.gnal-to-noise ratios of any transleS^yfeTgh wave Äs" 

of tt SSrlr^Ä^168 de—^ '- SSa 

VEriAC 10,750 VU 
AD 616 254 

SI' f" ^n^L]><LC<y^^ program Sel „ 
e^ercöra^Fiweoi^ 

MIT Geophysics Program Set II consists of 267 subroutines 

new eB,M,70F9Or7S9ai0' 7°^ T T^* ^ ™*™™-TZ\ue new .UM /U9, /U90, 7094.   fhey form an interlocking system ofinrti 
v.dually accessible routines for single and multiple Ume series ^"ly 
sis (correlation, spectral analysis, prediction, filtering   SDectraS 

but also .nclude many general utility and administration routines    Com 

Z softL1" "? ry,r'b0liC deCk KiVe fUl1 ^-mentation ^e^0"1" 
tapes y SyStem are aVanable a,ld r^™ tw« 80° BPI 

VESFAC 7350 VU 
AD 428 509 

SIMPSON   S  M., SUKUes^n^^tinn^ of Single and Multlnle Stn 
chast.c ProceipiTranfepOO;!^^ 
Mass. Inst. of Tec-., Cambridge, M^ss., 1963 1''(604)-7378, 

This report treats the design of discrete filters tor the detection 
of signals caused by nuclear explosions on the digitized seismic re- 
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cordlngs.  The theoretical aspects of the filter are treated, together 
with the setting up of the necessary formulas for realizing the filters 
on dlgllal computers.  Listed are the specific discrete filters so 
treated.   Recursive computational schemes are presented for normal 
equations of Toeplltz form.   For single processes the Levinson re- 
cursion lor the extension of the prediction error operator and the 
extension of the general filter Is developed, as well as the recursion 
to move the output origin. The prediction problem for single sta- 
tionary time series Is reviewed; the least square and Kolmogoroff 
solutions given. 

SIMPSON, S. M., R. A. WIGGINS, and C. LAN, Sampling Events from U. S. 
C. & G. S. Earthquake Cards, Scl. Rept. No. 11, Contract AF 19(604) 
7378, Mass. Inst. Tech., Cambridge, Mass., 1965. 

VESIAC 11,990 VU Two computer programs are presented and Illustrated for stalis- 
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 all events within a given time range, 
depth range, and geographical area.  The area Is specified by arbi- 
trary sets of trapezoids whose parallel sides are latitude lines.   The 
second program selects, from the output tape of the first program, 
all events In given magnK>.<je ranges.   It then shuffles the events using 
the Rand random digits P-ml deals out a selected number of them. 

SISKTND, D. F., Specia' Technical Report on a Seismic Scale-Model Study 
of Refraction Arrivals In a Three-Layer Structure, Tech. Interim 
Rept., AFCRL-6(;-571, Contract AF 19(6Z8)-z3Ö, Penn. State Univ., 
Univ. Park, Pa., 1966. 

VESIAC 15,029 VU A crustal mode' having a narrow intcrinodiate-veloclty layer 
AD 640 841 has been postulated for comparison with anotlicr model, previously 

studied, having a narrow region of constant velocity gradient. Both 
models have their rarrow regions bounded above by a low-velocity 
region and below bv a region of higher velocity. 

It was shov n experimentally that the same relationship between 
the velocity gradient and cutoff frequency was found for botn studies, 
with the cutoff frequency being 1.7 times the velocity gradient.   The 
cutoff frequency is that at which the spectrum of the refracted arrival 
begins t i fall off rapidly from the spectrum of the direct wave.   A 
part of the effect is accounted for. 

SKORPEN, A. ,1., .1. N. GALLAGHER, and P  DEHLINGER, Oregon State 
University Seismological nuiletin No. 7 - 1 January to 31 March 1965. 
Data Rept. No. 22, Contract AF1^^51-2778, Oregon State Univ., 
Corvallis, Oregon, 1966. 

VESIAC 18,335 VU Oregon State University operates a World-Wide Standard Seismo- 
AD 634 349 ^raph Station at Corvallis (COR) and a seismic station at Klamath 

Falls (KFO), Oregon.   Data recorded at   he Portland (PTD). Oregon, 
seismic station, operated by the Oregon Museum of Science and Indus- 
try, are included in this Seismological Hüllet in. 
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VKSIAC 9448 VU 
AD 618 430 

SLEMMONS, D. D., A. E. JONES, and J. I. GIMLETT, Catalot; of Nevada 
Earthquakes. 1852-1960, Contract AF-AFOSR-62-?B57Unlv. of Nevada, 
Reno, Nevada, 1964. 

This catalog of Nevada i arthquakes from 1852-1960 is part of a 
long-range seis. 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, latitude and longitude, mag- 
nitude, intensity, and an estimate of reliability. 

Eplcentml dinnbulion is discussed,and three seismic zones of 
concentrated activity are defined. 

VESIAC 8599 VU 
AD 442 55; 

SLEMMONS. D. B.. A. RYALL, and J. I. GIMLETT. Study of Seismicity, 
Mechanics of Faul11ng and Cmstal Sti-ucture Witliin the Basin and 
Range and Adjoining Provinces, with Emphasis on Seismic" Info r m a - 
tlön Provided by Nuclear ExplosionsTFinal Report, Contr. No. AF- 
AF06R 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 sei smog rapine installations 
near Tonopah and Golconda, a .1 additional instruments at the Reno 
seismographic station, have greatly improved Ihv t'niversity's capa- 
bility to investigate seismic activity of the Basin and Range Province. 
A full search of newspapers. earthqu;ike lists, bulletins and catalogs 
has produced an earthquake catalog for Nevada which is complete 
for the period 1852-1961.   A fault nap has been prepared for the 
Basin and Range Province from photogrammetric studies.   Described 
is extensive use of IBM punchcards I ir recording of data on all 
phases of the seismo'.ogical program.   A focal depth determination 
method is described. 

VKSIAC 9428 VU 

SLUTSKOVSKII. A. I., "Some Problems Related to the Efficiency of Fre- 
quency Selection and Resolving Power of Seismic Amplifiers," Akad. 
Nauk., Prtladnaya Sbornik Statsi, Vol. 24, pp. 3-25, 1960. (Tran.slated 
from Russian). Contract SD-TV 

In an entire series 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 la 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 in the literature.   This paper reviews the problem 
from the theoretical |X)int of view, and also pr>sents the results of 
experimental studies.   Also Included '.s a description of the method 
developed by the author for calculating the optimum frequency charac- 
teristics of frequency amplifiers Ivsed on given frequency spectra 
of useful waves and background. 

SMKTAN1N. D. A.. "The Ilydrochemlslry of the Region of the Kurile- 
Kamchatka Trench 11.   The Hydrology and Chemistry of the Upper 
Subarctic Water in the Beginn of the Kurile-Kamchatka Trench," 
Akademia Nauk SSSB Trudy Instltuta Okeanologii. Vol. 33, pp. 'I3-H6, 
Wfö. fTransIäted from"llusslanT. 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 KurUe-Kamchatka Trench, the author draws 
these conclusions as a result of investigations of the eai ly and middle 
1920's:   (1) the upper subarctic water enters 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 

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 .1. N. FRANKLIN, A Geophysical Application of General- 
ized Inverse Theory, Sei. Rept., Contract AF 49r63§l-1337, CaliOnsT 
of Tech., Pasadena, Calif., 1969 

VESIAC 19,272 VU The generalized inverse theory and its application to a special 
jase 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)-77T7, 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 Sei. & 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 frequency band covered 

is 0.03 to 3.0 cps, and the dynamic range is H6 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 .A" ^«t igat ion of the Ear(h'8 Free Oscmatto^ (THK^S) 
Con,ract AF4ö(63fl)-91ö. Cali/. Inst, of Tech.. fcisaderHI.Tanf    mi 

VESIAC 12.348 VU The free oscillations of the earth exc.ted by the Chilean earth- 
quake of 1960 have been measured bv power spectral analysis of 
strain and pendulum seismographs.   A revised and more precise 
table of free oscillation periods is presented.   Fine structure analysis 
has shown that for the first three spheroidal modes there «s Kood 
aKreement between the observed splittinn and that calculated for a 
rotating earth.   Results for the toroidal modes are uncertain    A 
theory is presented that allows recovery of some of the source pro„er- 
ties from observations of phase differences for spheroidal modes 
The results of a comparison of the theory with observation are niven 
Prelimmary data « the effects of Keomagnetic storms on the ..scillal 
tions of the earth are given. 

SOLOVEV, S. L., "On the Classification of Earthquakes According to 
Their Energy." Trudy_Geofiz. Inst.. A. N. SSSR. No. 30. pp  3-21 
Undated. (Translated from Russian), Contract DA-49-083 OSA-3l'37. 

VESIAC 18.158 VU The present paper describes simplified methods for evaluatim. 
the energy of earthy, 'kes which «re presen'lv be<nr ulüi/ed  th- 
approximate energy characteristics of Turkmenla earthquakes are 
given from 1912-1951 and the question is raised concern.^ the devel- 
opment of an energy scale for the classification of earthquakes. 

SOLOVYKV   V. N.. ••photoelectric Alarm for Strong Earthquakes." Trudy 
Geofi^lnst     A. N. SSSR. No. 30. pp. 193-194. Undated. (TranslatecT 
from Russian). Contract DA-49-083 OßA-3137. 

VESIAC 18.160 VU This paper describes instruments which are installed at seismic 
stations and intended to alert the station personnel of ;,„ ■ppitMChiai 
earthquake, and also for turning on the additional filament of ihr 
illuminating lamp and the lowering of the seismograph sensitivity 
when sufficiently lar^e amplitudes are incident. 

SONNEMANN. H., LASA - Small Array Compatibility. Tech. Note  Contract- 
Agency Document. Advanced Research Proj. Agency. Wash.. D C 
1966. 

AD MfoM**8 VU I)Uri,^ ,he laS, ft>W nU",,,,s ,,H c^uesU<,,, of <*mp**ü*f of other AI   H23 "^ array CWrflgurttlons with the Montana LASA has been raisod by v.nouv 
groups.   This Twhnical Note will attempt to delineate ComiMtfl    itv 
of other arrays with I.ASA. 

SONNEMAN. H.. Tlie Prototype Station. Contract Agency Document 
Advanced Research Projects Agency. Washington. I). C . 1965." 

HS^if^«*8*"* VU The pUrpose ,,f ,his ^l'01" was ,0 f««ablish the basic require- 
AI) b4H 41J mvnts of ■ Prototyp seismoloKical station.   Continuint; pressures m 

ARPA to be ready to build additional I.ASA stations has made it 
necessary to establish a basis for ueneratir^ station specifications 
at an early date.   Tlie author fOM through the various elements of 
the system and sets forth his interpretation of the requirements 
Sixteen elements are considered. 
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VKSIAC 14.949 VU 

SORNES. A., SeismoloBy of Fennoscandia, Quarterly Progress Report No. 
5. 1 April to 30 June 1966. ConJract AF 6 W052)-859, Univ. of Hernen, 
Herren, Norwiy, 1966. 

This reporl covers four areas:   (1) The Lillehammer Array 
Station.   Innnu' the period covered by this report, (he station has 
been rec(>rdinn continuously on all recorders installed except for 
short breaks due to maintenance work.   TTie installation, use, and 
maintenance of equipment are described: (2) Playback Kquipment. 
The arrival and the postponing of the arrival of various units are 
discussed; (3) Seismic Refraction Studies.   The study of the data 
from the American refraction measurements in Norway in the sum- 
mer of 1965 has been continued.   A preliminary manuscript about the 
Lofoten - Vesteralen measurements has \teen prepared: and (4i Mi- 
croseismic Noise Study. 

VKSIAC 15.174 VU 

SORNKS, A., Seismology nf Kecnoscandia, Quarterly Progress Rept. No. 
f>. 1 .Iuly-30 Se|)teiiilHT 196»"., Contract AF 61(or)2>-H'i9, liuv. of 
Herren. Herren. Norway. 1966. 

The Lillehammer Array Station is discussed.   During the period 
covered by this reporl. the station has been recording continuously 
on .15 mm film with the Ilenioff recorders, on 16 mm film with the 
Develocorder. on heat-sensitive pa|>er with the ::»liocorHer. and on 
inch-wide cnagnelic ta|)e except for breaks due to maintenance work. 
The SP system magnification on the 16 mm film. iMpaellM of vaults, 
inspection of the cables to the seismometers, installation of a (ieo- 
tech Time Fncoder MOD ir)92r)A. and visitors to the station are men- 
lioned.   Playback equipment is discussed, and especially the arrival 
and operation of Hie two tape decks from Consolidated Klei trodvnamic 
Corporation.   Seismic refraction studies are discussed.   A micro- 
seismic noise study is nu'iilioned. 

VKSIAC  16.3Hr. VI 

SORNKS. A.. M. A. SKI.l.KVOI.L. Site Selection for a Seismic Array 
Station and Cruslal Studies in Norway l%ri.  final Sei. Rept.. Contract 
AF filfmSl-HM. Iniv. of Mergcn, Mergen. Norway. 1967. 

A studs of ■ possible lel.Kalion of the seismic array station I.UN 
(Lillehammer I m south-central Norway is reported in Part I.   One new 
site is recommended.   Part II reports results obtained from Ihn e 
widely separated seismic refraction profiles in Norway and a travel- 
lime study for seismic waves m FemioMMiulia.    Hie Pn velocities 
found are very close to 8.20 km  sec.   Indications of a phase with 
velocity of 7.50 km  sec are observed.   A phase with a velocity of about 
6.60 km  sec is well defined in the seismograms.   The amplitude for 
llus phase varies strongly.   The velocilv for the first direct |on,iiud- 
mal wave varies mostly from 6.00 km  sec to S.IS km  see,   A cruslal 
thickness from 31 km to 38 km has been determined. 

VKSIAC 17.o:M VI 

SOHOKIITIN   O. (i.. "A Mullich.innel Pulse Type lltrasonlc MnBOMOpi," 
Trudv Inst. Fi/iki /emli. Akad. Nauk. SSSR. No. 6. pp. 355-37H.  1 iVV 
rTranslated from Russiam, Contract MA ■r>-(m:i 06A-.tl37. 

This rtpofl describe! the construction and principles of operation 
of an 8 channel pulse type 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 other 
areas of ultrasonic seismoscopy.   A few oscillogi.ims are presented 
which characterize the results of this method 

VKS1AC 7409 VU 

SORRELLS, G. C. W. C. CLACK and P. KOVACS, Observations on the 
hffectsof Variation in Local Geology on the Signal-lo-NoiM  RitüTof 
Teleseismjc P Waves. Contract No. Vt/1124. AF 33(fiööMJWCrö- 
lechnical Corp.. Garland, Texas. 19fi3. 

Two instrument stations, with matched seismograph systems 
operated for two months on rock types of variable lithology near 
Sparla, Oregon, the object being to delermine whether this factor had 
a significant effect on the signal-lo-noise ratio of leleseismir P waves. 
Oie station remained fixed on granilc; the other was located first on 
basalt, and then on greenstone.   The distance between stations never 
exceeded 1.5 km.   Results show that, while there may be much dif- 
ference in the noise spectra al two sites as shown by the granite-ba- 
salt station pair, there i: also a corres|)onding difference in signal 
spectra.   Therefore, little signifu-ani difference is noted in 'he rel- 
ative signal-to-noise ratio spectra. 

VKSIAC 20,296 VII 
AD 871 959 

SOHHEMS. r.  G., and /  DFR. Lrng-P.r' d Seismic Noise and A'mspVric 
.Pr.c.ssur.e..V-;!.r'"ti""s- T,,ch- ^P1- RfptTNo."TR7ö-12, ContracT^P- 

»YU3, F33657-69C-0757, Teledym-Geotech. Garland. Texas. 1970 

Preliminary studies of the tonff-peiiod seismic noise and the 
atmospheric pressure fields were made at the Weer mine near (irand 
Saline. Texas, during the winter of 1968.   The results c.f the studies 
indicate that during periods of atmospheric turbulence the vertical 
and horizontal components of the seismic noise field observed al 
the surface may increase in total power by as much as M and n-J dH 
within the period range from 20 to 60 seconds.   In contrast, long- 
period systems operated in the mine show little change in power levels 
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-generated deformations 
of the earth.   However, because of questions regarding the surface 
vaults capability to attenuate pressure changes, the |Kissibilify that 
the noise was caused by vault leakage must be considered an equally 
likely explanation at the present time.   The results indicate that 
atmospherically-generated seismic noise can seriously degrade the 
capability of a long-period surface installation to detect surface waves 
Because of this finding, further more definitive studies are recommended 

VKSIAC 12,884 VT 

SOVIET GEOPHYSICAL COMMITTEE (STAFF). Hepon on Scientific Ac- 
tivity in Seismology and Physics of the Earth's Interior in 1960-1962. 
Soviet Geophysical Committee. Academy of Sciences of the I'SSR 
Moscow. Russia.  iMl. fTranslated from Russian). Cnträct nA-49- 
083 OSA-3137. 

This report is in four main sections    (1) Seismology.   In this 
section are included information about seismological institutions of 
the ISSR (including sections on scientific research institutions and 
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VKS1AC 6110 VU 
AD 415 692 

seismic st^itiuns). and general infurmation on activities in seismology. 
Section I has an Appendix, which is a list of seismic stattonb of the 
USSR; (2) Seismogeology; (3) Physics of the Interior of the Earth; and 
(4) Tectonophysics. 

SPENCER, T. W., Application of Exact Ray Theory to Layered Elastic 
Systems, Special Rept. No. 2, Contract No. AF 19l(eö4)-a344, Calif, 
Res. Corp., La Habra, Calif., 1963. 

The response function and spectra associated with a generalized 
transmission path in a multi-interface system are exammed in detail. 
Second. Cagniard's theory is used to investigate the long lime response 
to a step function point.   The high frequency spec!rum is completely 
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 interval and properly truncating such time inter- 
vals, a new time function is obtained who.s« spectrum is in good agree- 
ment with the exact spectrum above a ceilam frequency.   Other deter- 
minations and computations are made. 

VBSIAC MM VV 

SPENCER, T. W., The Refracted Arrival from a Layer, Contract Mo 
AF 19(00' -H344. calif. Res. Corp.. La Habr^t^if.. 1964. 

Btgh-frtqpMCjf gcviniittic n.y theory is ur.cd 10 investigate the 
refracted arrival from a high-speed layer embedded in an Infinite 
medium.   The theory predicts shingling and shows that it is distance 
limited.   Next, ■ formula is derived which expresses the composite 
amplitude of these rays in the form of a serier which contains either 
M or N » 1 terms (whichever is smaller). 

VES1AC H6ü() Vl' 
All 607 23H 

VESIAC 19,023 VT 
AD 286 44 1 

SPENCER, T. W , Theoretical Studies Related to the Determination of 
^ismic^iiergj^Source Dejith. Final Rept.. Contract AF l(»f604"t A344. 
California Researchtorp., La Habra, CaTif.. 1964. 

This report summ.iri/.es work on a number of different but re- 
lated topics, as follows:   The effect of seismic source depth on Rav- 
leigh wave spectra is examined for a dissipative half space and for an 
elastic layer overlying an elastic half space. 

(leomelnc ray theory is used to study the effects of layer thick- 
ness and range onthe refracted arrival along a high-speed layer em- 
bedded in an infinite medium.   The reflection of a plane compressional 
wave at a plane interface is analyzed with particular emphasis on the 
equation for continuity of the instantaneous energy flux. 

SP1FKER, L. .?., Seismometer Array and DataProcessinn System - Final 
Phase 1. Rept. No. ARPA Order No. iM^TTonTricT VTD??', AF 
33(6001-41840. T€>xas Inst., Inc.. Dallas. Texas. 1960 

This report describes the entire study in detail for other inves- 
tigators but certain facts and conclusions of immediate importance 
to the aims of VELA I'NIFORM are pointed out here.   Inder this proj- 
ect, Texas Instruments has investigated the optimum signal pro- 
cessing and data display system for this case.   Following the sep- 
arate analysis of each segment of this problem, a program for com- 
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puCer simulation of the entire theory was established.   This simulation 
included seismometer outputs containing both siKnal and noise from 
a large array feeding into signal processing programs. 

SQUIER, D. P., Analysis of a Program tor Computing Tlnoretical Seis- 
moj^msJor_Multilayered Media. Contr. No. AF 19f60?T^3^T  
Calif. Res. Corp., La Habra. Calif., 1964. 

An8.1^0"2,94 V" Tht' n-imer'ca' compulation of the response to a compresslonal 
^ 4,J '" ixnnt-source in a layered elastic medit.m urJerlyin- a vacuum is 

considered.   It is then concluded that this method is Mi very satis- 
factory, for the enormous jumps In the tra.isforms requi e that they 
be compuied at about one mil ion points in the plane of integration 
The seismogram also suffers -ertain distortions due to the phast 
velocity truncation, particularly when the receiver la located on ih<- 
same vertical as the source.   Some results of a theoretical nature 
are deduced from the formulas. 

STAHODl imOVSKAYA. S. P.. and G. N, PAKISKAYA, "The UM of Dv- 
namic Characteristics of Reflected Waves for the Location and Tianm: 
', , HZTr-,-11" V':,ri:,,,U' Thicknesses," (i./ve, . Ge..fi/., No. 2   no   S- 
1-J. 1961, (Translated from Russian). Contract SD-7fl. 

VKSIAC IS.SSI VI' The use of dynamic charaoteristic. (pri.uipallv 11... Hwetml 
fealir.cs) of waves reflected from layers with small thicknesses has 
been studied m a number of works.   In the present study   the case „f 
reflection of a lonf.itudtnal wave from a homogenenus laver has been 
studied „, greater detail.   A brief account is given of the results „f 
the theoretical and experinieiilal invesligatinns conducted at the Inst 
cif (ieophvs. of the USSR Academy of Sciences in rece.-    .-ars on the" 
dynamic features of waves reflected from thin layers.   The authors 
illustrate the practical poss.bilities of 'he use of the spectral clur.c- 
lenstics of reflecte.l waves for the tr.n ing of layers with yanal.le 
thicknesses. 

STAMKKY, O. 1)., Characteristics of Spiral-Four Cable Transmission 
Kept. No. TH P:)-t>3, Contract:   Agency Document, Geolechnical Corp 
(.arland, Texas, IMS " 

VKSIAC 19,458 VU Tl.e transmission properties of spiral-four cable were studied 
to provide empirical data which will aid in designing future trans- 
mission links for various telemetry systems.   Two general experi- 
ments were conducted.   The first dealt with measunnu voltace am- 
plitudes as a function of cable length, conductor arrangement" and 
signal frequency.   This study demonstrated that within the signal 
frequency range of f.OO Hz to 5000 M/, the resoonse of the spiral- 
four cable is a significant function of signal frequency and may well 
be the limiting factor in the quality of a transmission link. 

The second series of experiment s examined methods of compen- 
sating for and improving cable rtopOMt, as well as sludvim; cable 
properties.   This study demonstrated that cable res|xmse may be 
improved to such a degree that for signals whose frequency comiv.nents 
are below 10,000 H/ the res,)on.se of the spiral-four cable can be 
made essentially independent of signal frequency. 
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VESIAC 14,317 VU 

STARKEY. O. D., Laboratory Evaluation - *Ku*r. Tnrb SrA-lO-l 

^7? '.o?«   ^i!6:TeCh- Rept- No- 66-41' Con,ract VT 4051: AF 
1966 '    eledyne Indu8,•' Inc- G6046^. Div.p Garland. Texas. 

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 relalivelv hiKh noise 
level o  th.s amplifier, and the required operatinK specifications of 
he iwrtable seismograph system, the amplifier is not recommended 

lor use. 

VESIAC 12.722 VI' 

STARKEY. O. I)., and R. D. WOLFE, Evaluation of Low-Noise   Low-Fre- 
guency Amplifiers and Short-Period Seismometers  Terh'^m   Mn 
fS*f, Contract VlWObl. AF a3(fiS7)-12H!;, Sa&SS Corp 
Garland. Texas, 1965 ," 

This report presents laboratory and field test data on ■ number 
of amplifiers and seismometers which may be suitable for use i.i 
short-period seismographs.   Data are (?iven for noise levels, dynamic 
ranne, and other important paramelerc for each amplifier included 
m the study.   The tialvanometer-input type of amplifier and the RA-3 
solid-state amplifier were found to be superior to all other amplifiers 
tested.   The basic parameters and envir mmenlal characterislics of 
each seismometer tested are also tfiven.   A table is included which 
lists the threshold characteristics of all cimbinalions of the seismom- 
eters and amplifiers tested. 

VESIAC 7806 VII 

STATON. R. R.. Variable Filter   Model 16307. Contr. No. VT 072   AK 
33(6571-9967. Geotechnical Corp.. Garland. Texas, 1964. 

A solid-state bandpass filter suitable for use in seismic obser- 
vatories or seismic data-processint; facilities has been designed 
The instrument has adjustable cutoff frequencies and rutnff ratios 
and it can In- used for filtering data in real lime or compressed 
time.   Circuitry consists of cascaded HC low- and hiKh-pass filters 
with selectable frequencv determininn components and dampiiif 
Variable ^ain is provided.   A number of desirable features not found 
in commercial, laboratory-type frequencv fillers are found in the 
filler. 

VESIAC 6855 I VC 

STAUDFR. W.. (S. .1.1. A Comparison of Multiple Solutions of Focal 
Mechanism Delerniinallnns, Seniiannu.ii tech. It. |.i   No   f.   Con- 
iracl No. AF 10f604V73Sg. SI. Ix.uis I'niv.. SI. Louis. Mo.! 1963. 

The substance of this report is a comparison of multiple .solutions 
for the focal mechanism of the same earthquake.   The agreement found 
suggests the scatter to be expected when many fault plane solutions 
for a Riven repion are compared.   The disa^reemenl found likely re- 
flects both differences in the data available lo the investi^ators in 
drawing nodal lines and varying interpretations. 

STAUDEH. W.. (S. .T.). The Direction of Motion at an Earthquake 
Focus. Semiannual Rept. No.X Contract Nö. AK 19r604)-flöli4 

SI. Louis. Mo.. 1961. ST Louis I'niv. 
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VESIAC 5572 VU 
The use of the ', wave of earthquakes in studying the nature of 

the enei-Ry relea.«.- at the source of an earthquake was investiMted 
Seismograms 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 inconclusive but do show that S 
waves contain important data about the source mechanism 

VESIAC 6049 VU 

STAUDER. W., (S. J.). The Direction of Motion at an Earthquake- 

££re.   .n,iannUal Tech- n^- No.3. Contra~ct No. AF Id7&04)- 
8054, St. Louis Univ., St. Louis, Mo., 1963. 

This paper presents an analytical method to find ;he orientation 
of a smgle or double-couple focal mechanism nu     1 given the S wave 
polanzaLon data.   This analytical method has be.    applied ,.. the 
solulu.n of the focal mechanism of 62 earthquakes of the North Pac ific 

VESIAC 7206 VU 
AI) 426 263 

STAUDER  W., (S. J.). The Direction of Motion at Earthquake Foci - 
Fmal Rept., Contract No. AT 19K5(W-8ö!54, StTT^uis Unlv   IK 
Louis, Mo., 1963. 

«„ .J''0 "f üf S Wa,VC data is shown ,0 P'-ovW«' important information 
on the mechanism of earthquake foci and to permit a detrrminalion of 
the foca mechanism in cases where P wave data alone do not suffice 
Regional compressive stresses are examined and the occurrence of ' 
earthquakes rcgislerin^ compressions at all .w.imuths is .studied The 
S wave technique, have been adapted to a least squares procedure for 
computer analysis of the data. 

VESIAC 5573 VU 

.1.1, The hivestigalion^of Phase Velocity Versu ITT al Tech. 

STAUDER, W.. (S 

This re|X)rt Is concerned with two phases of research     1) the 
installation and operation of a quadrilateral network of matched low. 
period seismographs in mid-continent United States. 2) the use of d^ti 
from this network tor crust and upper mantle studies and for focal ' 
mechanism studies.   The first phase h;.s been virtuallv completed 
VW.rk on the second phase, which has been awaiting the accumutatlon 
of da a from the network, is getting well uiulerwav.   A technical re- 
port has been prepared, submitted separately, which descnl.es the 
performance characteristics of the network.   One other technical re- 
port M angle of incidence of the S wave at the free surface has b.-en 
submitled to the contract agenc'. 

VESIAC 5574 VU 

STAl DER, W., (S. .1.), The Investif;.,|ion of Phase Velocilv Versus Fre- 
quen£^eTationshipToFT5^TTreri(,dsPismit. surface Waves' Senu- 
MBWI TOOU iM|i(. No. I, tUUnet Ho. AF l»(8W)-7»W. W. 1 oala 
Univ., Si. Louis. Mo., 1962. 

This reix.rt concerns four areas:   1) Reliable Ravleigh wave phase 
velocilies in the period range of 17-60 seconds have been determined 
through tripartite observations in the area of the quadrilateral 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. 

VES1AC 6855 VU 

STAUDER, W.( (S. J.), The Investigation of Phase Velocity Versus Fre- 
quency Relationshipl^MLon^-geriodjeritnTc SurfacelVaves, Semi- 
antiuaPTech. Rept. No.TTContract No. AF 19(604)-73M, 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 1, yerlng, 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 central United States, and 5) a comparison of multiple solutions 
of focal mechanism determinations. 

VKS1AC H909 VU 

STAUDER, W., S..I., The Investigation of Phase Velocity Versus Frequency 
R'-'lationship for Long-Period Seismic Surface WavesTARPA Order    ^ 
No. T5Ö-61, Semiannual Tech. Rept. No. 8, Contract No. AF 19(604)- 
7399, St. Lo^is Univ., St. Louis, M-.)., 1964. 

This report ahstracts 7 articles. 2 technical reports, and 2 
papers.    Hie two papers, read at tlwe meeting of the Eastern Section 
of Hie Seismological Society, Ann Arbor, October 8-10, 1964, were: 
(1) "A Comparison of Numerical and Craphical S Wave Focal Mecha- 
nism Determinations for Kamchatka-Kurile Islands Earthquakes"; 
and (2) "Influence of the Changes in the Elastic Parameters of the 
Crustal Layers on the S|ieclrum of Longitudinal Seismic Waves." 
Die articles and reports are ahstracted elsewhere. 

VESIAC 10,682 VU 

STAUDER, W., (S. .1.), The Investigation of Phase Velocity Versus Fiequencv 
Relationship for Ixmg-Period Seismic Surface Waves. Coniracl AF 
r5rCM)-7339:si. l-ouls Univ.. St. Louis, Mo., IdöSr 

The recently submitted Quarterly Report Number 19 outlined the 
areas of inquiry in which the members of the project have been en- 
gaged during the months preceding May 1965.   Two of these areas 
are nearing complf'lion and are selected for technical summary in 
this report.   They are:   (I) the determination of crustal thickness 
from the spectrum of P wave  ; and (2) the spectrum of P waves ra- 
diating from point sources in a layered medium. 

VESIAC ir),915-A VU 

STAUDER. W., S..1.. The Present Status of Fault-Plane Solutions from P 
and S Waves andlhe Relation of TTiese Solutions to Tectonic STress 
Fields, Rept. NoT'TM^-l-X. Contract DA 49-085 OSA-3137. SD^TB, 
Univ. of Mich., Insl. of Sei. & Tech.. Ann Arbor. Mich., 1967. 

Three questions concerning the potential of the first-motion 
methods of studying earthquake mechanisms are answered.   The 
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SSS^TJSSJ are deSCr'bed - ^ "«—*-• - capa- 

VESIAC 8128 D VU 
AD 441 392 

STAUDER  W., (S. J.). A Review of Russian Work in Magnitude Dtter 
^nation. VESIAC Kpl fc. IIIMI.». Cal.tr. No Sb-78  ^W 
nrmhxgtn, insi. of Sei. & Tech.. Ann Arbor, Mich., 1964. 

the Jl*^-*'-*'— |S eVo,ut">n o' «he ma^nitude scale in 
„ O.K 2Ü   Cale WaS deve,0P«« more tardily in the USSR .han 

in other countnes.  The author also indicates some of Us areas of 
appl.cation m the USSR.   He then outlines the development of ^ 

nTtSS1 :hKCh haS been an OUtKrOW,h of »2 mat nTde sc^e 

VESIAC 14,236 VU 
AD 646 516 

STASR
W ' fü 1"^ WayeProiect for F.K-al Mechanism Studies 

Mo    Ä    ' COntraCt AF-A?^ ^^^^^Öirivr.äTOs, 
Tins report covers the routine investigation of (he focal mechanisMs 

of the larger earthquakes from 1962-1965    Mechan.sms of   h^  s x 
earthquakes of 1962. of thirty five earthquakes of 1963   a d of f.rtv 
f.ve earthqu^es of 1.64 have been determined.   l£ Al^ka oa    ll.ke 
Smem   ;f

S
s

d,SrUSS<,d    ^'"elusions re.^r.ed Mere .n.lud. ,„.:. sS 
lishnent of S waves as an independent means of source mechanism 
.nvest,Kat.on or as an adjunct to P-wave first motion, r^oiut    n 
P-wave data in certa.n tfpM of radiation patterns, and ahll t     " ex- 
clude centers of compression in some cases as .he sou    d     f   ^mic 

VESIAC 15,187 VU 
AD 804 0081, 

STAUDER, W    S.J., Sup^,rt of VisitmiLSe^ Final Scientific 

Ar   Ai-u&K-JHe-es, St. Louis Univ., St. Louis. Mo., 1966. 

stand1;'lanfT"f "f ,;eSrilr',h' ',r,,Kres8 has »ten made in the under- 
standing of the focal mechanism of earthquakes whether considered 
as a point source, a volume source, or as a fm.te moHng sour e   of 
.he excitation and propagation of sea-wave generated microse'sms 

i Ä2215Sdl>,,,h",he ,riinsfer fun<-,i- "f.-. p-ünt so;'; 
ma layered med.um, of P waves propatfaün, in wedges   of the gener- 
at.on of se.sm.c body waves by a buried explosive source   and of the 
ampl, ude-enerKy relation of seismic sources.   The.r fi,u I  "s are 
. losely re ated to wave generation by earthquake vs «plcw! sources 
and to problems of wave propagation and microseismic noise 

VESIAC 8429 VU 

STAUDER. W    (S. .1.). and 0. A. BOLLINCER, The S Wave Project 

AF-AFOSR 458-62, St. I^uis Univ., SI. UmT*,Wu., 1964. 

The Department of Geophysics of St. I>,uis University has 
■ nst. uied a routme program for the detemnnaUon of th. oJal 
mechamsm of the larger earthquakes of each year using methods 
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developed for the use of S waves in fucal 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 S 
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 S 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 S Wave Project 
for Focal Mechanism Studies, Contract No. AF-AFOSR 458-61, 
St. Louis Univ., St. Louis, Mo., 1964. 

VES1AC 8430 VU The Department of Geophysics of St. Louis University has 
instituted a routine program for the determination of the focul 
mechanism of the larger earthquakes of each year using methods 
developed for the use of S waves in focal mechanism studies.   Suites 
of recoids from selected stations are assembled from the WWSS 
microfilm file for each earthquake of interest.   A combination of P 
wave first motion and S wave polarization data is then used to deter- 
mine graphically the mechanism of the quakes. 

STAUDER, W., (S.J.), and G. A. BOLLINGER, The S Wave Project for 
Focal Mechanism Studies - The Alaska Earthquake Sequence "f J964, 
Scientific Interim Rept. No. 1, AFCRL-66-r)72, Contract AF 19(6281- 
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 foliowing: 
(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. .1.), J. DOWLING, and W. H. JACKSON, The Hilliken 
Calibration Shot in Southeast Missouri, Sei. Rept. No. 4, AF 19(604)- 
7399, St. Louis University,"St.Xouls, Mo., 1964. 

VESIAC 8598 VU On June 28, 1963, a 20,000 lb. high-explosive "calibration-shot", 
AD 606 573 MILLIKEN, was detonated near the epicenter of the magnitude 5 South- 

east Missouri earthquake of March 3, 1963.   Who suggested the ex- 
periment and the siwnsorship 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.   Tlie shot point has also permitted 
the "calibration" of the area, making possible epicenter locations 
using lime 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. 

VESIAC 13,038 VU 
AD 474 981 

STAUDER, W., (S. J.), and O. NUTTLI, Investigation of Phase Velocities 
of Long Period Surface Waves and Focal Mechanism Studips. Rpnf 
No. AFCRL-6i)-YZ7, Contract AF 19(604)-,739a, St. Louis Univ    St' 
Louis, Missouri, 1965. 

The research conducted under this contract concerned eight gen- 
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. 

VESIAC 17,629 VU 
AD 823 045 

VESIAC 13,858-L VU 
AD 648 415 

S   EINBERG, B. D., Derivation of the Dimensions of the Teleselsmlc Beam 
of a Large Aperture Array. Tech. Note. CnntraH AF iQ/<^»^Qai  
General Atronics Corp., Philadelphia, Pa., 1966. 

In earlier reports a presentation of teleseismic beam theory was 
given.   Among the subjects discussed were the cross-sectional proper- 
ties of a teleselsmlc 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 100° and 
the effects upon the sldelobe 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. 

Three topics in the theory of seismic arrays are discussed. 
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. 

VESIAC 17,631 VU 
AD 823 046 

STEINBERG, B. D., Spatial Correlations Observed Across LASA from 
^"g8^ Tech. iNote, Contract AF 19(628)-598], General Atronics 
Corp., Philadelphia, Pa., 1966. 

P-coda correlation measurements and spatial cross-correlation 
measurements of the main P wave and the noise proceeding the LONG- 
SHOT event have been used in a studv of the correlation between seis- 
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VESIAC 14,459 VU 
AD 631 935 

VESIAC 12,448 VU 

mometers spaced 200 km apart (LASA spacing) 
results of this study are presented in this note. 

The first numerical 

STEPP J   C    w  A. RINEHART, and S. T. ALGERMISSEN, Earthquakes 
■n the United States 1963-1964 and an Evaluation of the'n^ng^ 
rSP^MrSPäl StatesSeismogra^Stätions, Final Report 
^nTü^^ *> m' U-^Ä*ö«Atte Survey'wa^- 

For seismicity studies, it is desirable to know the approximate 
lower l.m.t of magnitude for which it is expected all earthquakes wUl 
be located    Accordingly, in this report, the geographic distribution 
and operatmg characteristics of the U  S. network of seismograph 

o   BoTerTlQM? ^r^ ^ knowledBe-   ^ -statistical approach of Booker (1964) with minor modifications is used.   Results are given 
in  erms of the probability of detecting an event, with known hypo- 
centers and magmtude, by at least five stations of the total network 
o   seismograph stations.   Part I of the report presents the seismicity 
based on earthquakes located in the U. S. during 1963-64    Part 11 is 
an evaluation of the capability of the existing network of stations. 

STEiL
a
YAGOVH-  G;' 'iThe Tectonics of *• Southeastern Part of the Caspian 

Sea According to Marine-Seismic Data," Razved. I Pmmvsl. Geofi/ 
No. 51. pp. 11-25. 1964, (Translated fromRSsiaHT; LWnSfl&Jyg.' 

Regional seismic investigations have been conducted in the water 
aMf 0L l1^>Vthei1Stern Part 0f ,he CMPl,ul Sea by "*«alC parties 
ofthe N1MGE by the reflected wave method for the purpose of studying 
the geological structure of the inner, most submerged Jart of the 
aouth 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 

VESIAC 6855 C VU 

STEWART   S. W    AStudyjrfjJ^Crustal Structure in Missouri by Explosion 

AF 19{604)-73J9, St. Louis University, St. Louis. Mo., 1963. 

This report consists of five part".   Each part will report on a 
particular area of research ae follows:   a) The determination of S 

hf^Äif J n anp:leS f0r "" earth model laclttding crustal layering: b) The effect of the crust on body waves; c) A study of the crustal 
structure m 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 

VESIAC 8016 VU 

STOW63  Con't'rlc^SD-ls0" ^ NorWeKian NewsPaper Clippings," Norway, 

This is a collection of newspaper clippings treating the follov ing- 
(a) an earthquake at 4 am, March 16. 1964, in the Lillehammer dis- 
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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center of the earthquake, and describing it as "local" in character; 
(c) first accounts of another earthquake at 8 pm, March 16, in RinBebu; 
(d) a description of an American seismolopcal team from Dallas, 
which, in early 1964, has recorded in NesAlmenninn motions from 
Siberia to South America; (e) Plans, for 1963, of the AEC to follow 
the events around the areas of NesAlmennint; '" Ringsaker, Norway; 
(f) DerKundkavgen, Norway, as an instrument site for recording of 
explosions from USSR and USA. 

VKSIAC 13,642 VU 

STROEV, P.A., aad A. G. GAINANOV, "The Structure of the Earth's Crust 
of the Indian Ocean According to the Data of Geophysical Investigations," 
Okeanologiya. Vol. 5, pp. 684-691, 1965, (Translated from Russian), 
Contract DA 49-083 OSA-3137. 

After describing the history of geophysical investigations of the 
crust in the Indian Ocean, and showing that the Indian Ocean, in con- 
trast with the Atlantic and Pacific Oceans, has been neglected so far 
as crustal stud^s are concerned, the authors discuss the findings 
of the Soviet nonmagnetic vessel Zarya as a result of five trips during 
the IGY.   They also discuss the results of the expeditionary trips of 
the Soviet vessel Vityaz in 1959, 1960. and 1961.   Findings concerning 
force of gravity, magnetic fields, thickness of bottom beds, thickness 
of the crust to the Mohorovicic 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 (Antarctica), 

VESIAC 14,955 VI! 
AD 624 001 

STUART, D. ,1., Study of Seismic Propagation Paths and Regional Travel- 
times in the Continental United States. Progress Rcpt., Contract ARpA 
Order No. 19^4, U. S. Geological Survey, Denver, Colorado, 1965. 

The Geological Survey recorded seismic waves generated by an 
Arctic nuclear explosion at five stations on the Alaskan mainland, two 
staiions 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 permanem-station recording capability. 
Distances ranged from 440 km at Aitu to 59;;7 km at Trinidad, Colorado 
Good quality seismograms were recorded at all stations.   Reduced 
travel times of first arrivals are compared with the standard Jeffreys- 
Dullen curve. 

VESIAC 20,299 VII 
AD 708 518 

SUTTON, G. H., M. E. ODEGARD, N. MARK, and N. J. LETOURNEAU, 
Research in Seismology Related to the Columbia O^ean^Bottom Seis- 
mograph. Sei. Final Rept., 1 Nov. 1967 to 31 August 19C97Rept. No.~ 
IIIG 75^12, Contract F19628-68C-0083, Univ. of Hawaii, Honolulu, 
Hawaii. 1969 

The report describes the history of the ocean-bottom seismograph, 
the location and instrumentation of OnS-III, the nature of research 
conducted under this contract avi Mie personnel as.- iciated with the 
contract.   The report also outUnee results of research 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 Ftudies of interesting 
arrivals in local earthquake wave trains.   Suggestions for further re- 
search related to an ocean-bottom seismograph are also discussed. 
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VESIAC 14,330 VU 

SUVffir«^,,
02

hewin/alt" 0f Kazakhstan and Central Asia," Akad 

irg^naATlä.^ te»1?3"237'1963'(Transla^ 

are subdmded into groups, and certain regularities o   theh s-Sial 

f e^fscuTseT T^t ^^^ ^^^ iÄSlot. are aiscussed.   The author's main conclusion is that the informatinn 
presented la this report indicates that the forms of  he  nanS.t ons 

of faults on an old surface are very varied.   Given are a Sw of 
actors wh.Ch determine the variety of the manifestations "f X 

VESIAC 15,156 VU 
AD 803 337 

^^nTvVAn^ ^inliude St^lg» Conducted Under Projects VT/5054 

Station magnitude corrections are developed and the possibilitv 
of azimuthal dependence of station correction is investigated bv 

WMSO    /'^M
8
'!^

1
 
m0del f0r BMSO' CPS0- TFSO    ,BSO  and 

WMSO.   Azimuthal dependence of station correction is not e^hli^H 
at any o  the observatories.   Refined distance-deS ma^ tude   or ^ 
rect.on factors are developed for epicentral distances between 20 
deg. and 90 deg. for depths between 50 and 200 km and for dTs tnccs 
between 0 and 110 deg. for depths less than 50 km.   Resuhs 're 

VESIAC 20,258 VU 
AD 870 777 

SWINDELL W B   Convergence of Ttae-Domato Adaptive Maxto««. 
LlkeUhood Filter« loryiogary bat«. iU^i. i^ «^S 
Techniques, Tech. Rept. No. 3, Contract VT/0701, F33657-70C- 
0100, Texas Inst., Inc., Dallas, Texas, 1970 

The behavior of an adaptively designed time-domain maximum- 

Ifex^nlTd   Sr1 fi,,er dUrinS —^"^ on station"« was examined.   The covanance matrices of a measured seismic short 

noTnK o^n h,,tened/10iSe SamplC Were USed ,0 renerate 3300Time 
pomts of 13 channel stationary Gaussian data having the measured 
correlat.on structure.   Using these data, 29-point ada Uve füters 
were computed and applied.   Their performance was evaluated 's 

stirf.T 0f 'Zl^ COmpared With the Performances o   tte bean,- 

n;ee:Lrrdernrrichees.maXin,Unl-likelih00d ^ ^^ ^ "" 

ida,Sör^?T7pith a
(
bean;f

S,eer WeiKhted initial filter. ^ filter was adapted for 3272 points.   After 1000 adaptions, the adaptive filter 

Ze^S/fffia^! T"r filter in rejeCti"   "'^ Suency noise    After 3272 adaptions, low-frequency noise rejection bv the 
adaptive filter was much poorer than that of the optimun  filter   nd 
not appreciably better than that of the beamsteer  liter    Wtfeb- nd 

WXH  
UCti0.n 0btained by the best a^iive filter was aboutldb 

worse than optimum.   The loss in performance was probablv caused 
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by incomplete convergence.   Estimates of the gradient measurement 
noise a-e in good agreement with those predicted by theory. 

VESIAC 7755 VU 

VESIAC 12,337 VU 

TAKEUCHI, H., M. SAITO, and N. KODAYASHI, "On the .leffreys* Model 
of the Earths' Crust and Mantle." Geophysical Inst. .lapan /isin. 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 ft in the mantle are 5 4 and 20/9 
times those in the crust, respectively.   Dispersion curves obtained 
are shown for the fundamental and first overtone of Rayleigh and Ixne 
waves.  Corresponding displacement distributions in the crust are 
shown in Fig. 3-4 (fundamental Rayle.gh), 5 - 6 (first overtone Ray- 
leigh), 9 (fundamental Love) and 10 (first overtone Ixwe). respectively. 
Finally, the excitations of these modes by a wave source of the Hi rat- 
type in space and time are discussed. 

TALV1HSKI1. D. B.. "Seismic Exploration of the Substructure in the Southern 
Part of the Tobolsk Zone of the West Siberian Plain." Pnkladn.iva 
Geoi    ika. No. 22, pp. 3-23, 1959, (Translated from Russian),Ton- 
rracrSD-78. 

This paper describes the characteristics of seismic data of the 
CMRW (correlation method of refracted waves) obtained in the Tolnilsk 
tectonic /.one of the eastern Ural region in connection with studving 
the surface relief of the folding substructure of this portlM of the 
west Siberian plain.   Shown were the prospecting |iossibilities of seismic 
exploration and in particular of the correlation method of refracted 
waves in studies of the Prejurrassic substructure of the west Siberian 
plain.   Clear results were obtained reflecting the wedge-shaped arrange- 
ment of the layers, which can theoretically occur in different geological 
regions.   Extensive new data were obtained on the tectonic structure 
of this territorv. 

VKS1AC 14,386 VU 

VESIAC 10,804 VU 
AD 609 532 

TARCZY-HORNOCH, A., "On the Determination of the Focus of Earth- 
quakes," Geofisica Pura ■ Applicata, (Translated Irom German), Vol. 
49, pp. 43-60, May-August 1961, Contract;   Da-49-083 06A-3137 (ARMY). 

In the first part, an additional simple met hod is described for the 
plane determination of epicenters of near earthquakes.   In the second 
and third part, correction 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 puriioses. 
however, it will usually be more favorable lo calculate the geographical 
coordinates of the epicenter. 

TAYLOR. V. W., Investigation of System Response as a Function of Azi- 
muth from Tonto Forest ScismologicärObser\atory. Spec. Rept, 15, 
ProjecTVT'OTOiTotUract AF'33(657)-7747, United FleetroDvnarMcs, 
Inc., Pasadena. Calif.. 1964. 

As outlined in a letter to Captain C. Houston, subject:   "Summarv 
of Det'      on Capability Studies made at the TFSO". dated 25 June 
1964.   v   rious methods of visual data evaluation are InMng employed 
to determine the detection capability of the TFSO.   Tins report covers 
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tu«; progress made in correlating P-wave signal amplitudes with 
azimuth to the source and local seismometer site geology.   Signals 
from both teleseismic and explosive sources were used for the study. 

TEARE, J. D., and G. J. DREIS6, Theory of the Shock Front.   Ill   tggttWIZ 
to Rate Constantb\ Rept. No, AFBMD-TN-60-2. Contracts:   AF-04(647)- 
278, DA-19-020-ÖRD-4362, Avco-Everett Research Laboratory. Everett. 
Massachusetts, 1959 

VESIAC 12,561 VU Computer programs for the calculation of relaxation phenomena 
AD 234 032 were used in a study of the sensitivity of the features of (he 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: la) the NO concentration 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). Amplitude Anomalies at LASA, Rept. No. 
LL-4, Contract AF 19(628)-5167, TeTedynelnaiistries. Earth Sciences 
Dlv., Alexandria, Virginia. 1967. 

VESIAC 15,322 VU Average anipli'Md«» anomalies are presented M fund ions of source 
AD 647 267 region.   Data from approximately 223 evor.ts vere used In this analys's. 

TELEDYNE INDUSTRIES (STAFF), nibliogiaphy of Array Literalure. 
Kept. No, TU 65-114. Project VT'ffiTI, Contrail AF 33(6^71-1214:1. 
Geotech. Dl/., Garland, Texas, 1965. 

VESIAC '.3,409 VU A bibliography of available literature on array technology has been 
AD 626 4u5 compiled, embracinu the disciplines of seismology, acoustics, and 

radio.   Over one hundred articles from various scientific journals arc- 
listed.   Most of the articles are abstracted and are grouped according 
to a major category:   Field of Application, and a sulicatcgory:   Char- 
acter of Content.   The majority of the articles were published during 
the period 1955-1965. 

TELEDYNE INDUSTRIES (STAFF), nibllopaphy of Array Literature, 
Appendix:   A Review of Literature lietated t"Xllt.I)<'!!ii.t:" of Seismic 
Arrays for Nuclear Surveillanrc. Rept. No. TR 65-114, Contraci VT 
077, AF 33(f>00)-41040. Teledvne Indus!.. Inc., Geotech Div.. Garland. 
• exas, 1968 

VESIAC 13.409 A VU This review calls attention to fundamentally similar problems 
AD 626 405 dealt with In recent papers.   It emphasizes papers that deal with 

theory and formulation, rather than engineering applications.   Together 
with the pertinent papers it intends to help the designer avoid dupli- 
cating previous work or overlooking existing useable solutions. 
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VESIAC 16.657 VU 
AD 809 585 

TLLEDYNE INDUSTRIES (STAFF). Construction Manual for the Long 
Period Signal AcquiBitionSvstem of thp Mnn.on-. ] g= Apcriui* 
Seismic Array, Contract VT/6701,1^3776371.mSörTeWvST 
Indus»., Inc., Ceotech. Div., Garland, Texas, 1966. 

This report describes the instrumentation and field techniques 
used in installing the LASA long-period systems. 

VESIAC 16,671 VU 
AD 809 586 

TEIEDYNE INDUSTRIES (STAFF), Construction Manual for Signal Acouisi 

, f ,hThM ?POrt. '"L68*"'8 a ***** description of the construction 
: l,;,e

|.fi
Mü

i
nU.nnL.ASA/nC,Uded are de8"iptionS of the preparation 

of sites, installation of equipment and a list of materials. 

VESIAC 12.897 VU 
AD 625 515 

TELEDYNE INDUSTRIES (STAFF), Quarterly Rept. No. 1. Deep-Well 

nSnfeS* Ä No- 65-,19• cmn* VT 505,• SFnrBirn- 13668. Telwiyne Industries, Inc.. Geotech Division. Garland. 

This report contains results of data analyses from vertical array 

An T •2SS "'rS1^" **»** i,, ,he ** "•■", - sites near 
Apache   Oklahoma   and Fra.üclln. Wes. Virginia.   Also included is a 
discussion of a fifth deep-hole seismometer which was operated in", 
shallow hole adjacent to the deep hole as a surface reference    Dis- 
f^TtS T0 fPS'Kn imPr,,vp"1(■n,« «"d a vertical array of up to > our 
'u^rJ T^ in On0 ho,e-   Sys,Pni edification response. 

. lodlf cations :.nd fstenslons, are discussed.   The test site „ear Graoe- 

tr 1 •.n,.e,XaS' and "..   "^ "^ "" di  n"^    Da,a    "alvsis .nl s.T tr.il analyses results are given. «■»•=». 

VESIAC 12.789-n VU 

TELEDYNK INDUSTRIES (STAFF). Deep-Mole Site Report Long No   1 
Centre County. Pennsylvania (OMMJU I to W-lUl. Tit tf-lM   ' 
Contact AF 33(657)-13368. VT 5051. Teledvne Indust.. Inc.  Gc^.'- 
tech. Div.. Garland. Texas. 1965. 

The Long No. 1 was used in a deep-hole measurement program 
by special arrangement will, Mobil Oil Company who drilled the hole 
ton depth of 4774 m in a h.ghly folded and thrust-faulted sect.on of 
Ordovican and Caml rian sediments.   Deep-hole and surface seismo- 
graphs were used to record both seismic signals and no.se.   Results 
Of   he measurements show that an improvement of 2.4 was obtained 
in the signal-to-noise ratio. 

VESIAC 12.789-A VU 

TELEDYNE INDUSTRIES (STAFF). Deep-Hole Site Report. University 
TU ^fn., E5' No- '• P^C,,8 Cou"f^ Tpxa8 ^Appendix 1 to 65-112) 
L Jo'      ^.^,n.^aC,S;   AF 33(657>-»3668, VT 5051. AF 33(600)- 

Texas/lM-" Teledyne IndUS,•■ InC-' ^"^ Div- üarland- 

The University of Texas   •EE" No. 1 was prepared for use m a 
deep-hole measurement program.   It was originally drilled by 
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Phillips Petroleum Company, to a world's record total depth of 7724 
n .   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. 

VESIAC 18.516 VU 
AD 836 555 

TELEDYNE INDUSTRIES (STAFF), Design, InBtallaÜon, and Initial Operation 
of the Long-Period Seismic Array"äTtEeTonto Forest SelBmological 
Observatory. InstaTTation RepF., ^-Kilometer Long-Period Array.~Repi. 
No. Ttt 66-29, Contraci VTTTOgT^F 33(657\-67C-ö091. TeledyTS 
Indust., Inc., Gt-otech. Div.. Garland, Trxas. 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. 

VESIAC 19,666 VU 
AD 853 243 

TELEDVNE INDUSTRIES (CTAFF), Design. Installation, and Preliminary 
Evaluation of the UBSO Long-PerToci Digital Data feg"]*"*10" SyMgrn. 
Spec. TecH.T^ptTrRepr.lito7TR eg-nTTontract VT '670^. AFl3f6:J7)- 
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 Observ.ilorv 
ll summarized. 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. 

VESIAC 16.634 VU 

TELEDYNE INDUSTRIES (STAFF), Designation of Data jtegg*^»! 
the Tonto Forest Seismological Observatory, Project VT 50.).), 
Contract AF 33(657^14444", Teledyne Indust., Inc.. Geotech 
Division. Garland, Texas, 1967. 

This report outlines the designators used to identify the seismic 
and meterological data recorded at the Tonto Forest Seismological 
Observatory. 

VESIAC 13,045 VU 
\L» 480 394 

TFLEDVNE INDUSTRIES (STAFF), Evaluation of a Geotech Model 20171 
Seismometer, Tech. Rept. No  65-118, Contract VT 4051, AF"35(657)- 
12145, Teledyne Industries, Inc., Geotechnlcal Corporation, Garland, 
Texas, 1965. 

Field test results of a Model 20171 Shallow-Hole 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 indicate that the operation 
of the shallow-hole seismometer compares favorably with that of the 
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VESIAC 17,618 VU 
AD 826 458 

VESIAC 15,151 VU 
AD 803 201 

by .he .„A dSr^r^re"'^'»",^1; "•lsm^,"" a ........„„ „, „„ s„lld.sun FM [SSSZiZSssSm "^ 

^ZS^^ZZ^J***ii UBSO. are described: 
in processing are Biven rec.mmendations for future work 

TELEDYNE INDUSTRIES fSTAFPi   in.„„      .. 

Garland. Texas   1966      ^^ ^ IndU8tr-' Ge0,ech- D'v-. 

ti^SK^,JS2y1JBK M
h

e-remen,s *••«■ descrihpH    TL .J .     -lanuary 1963 through 30 June 1964 is 

equip.ent. SSZt^SZ^lV?^* ^tru.ents and 
data processing. "«■mogram«, equipment modifications, and 

VESIAC 16.901 VU 

VESIAC 15,169 VU 
AD 645 332 

VESIAC 15,172 VU 
AD 803 185 

TELEDYNE INDUSTRIE? (STAFF)   I ACA rv. 
Final Repf.. SMT"  «iflffJ^UmL fe^f *"' li"">-"— VT/>sn7i   T^^!I      

I,,
i
0-bjb-0766-2i»öö. Contract AF 33 e57)-14T7r4 

VT/5071. Teledyne Indusvr., Earth Sei. Div.   Pasadena, Calif ,1966 

and equipment- fb) arrav ,>I,M. /  >•     aic u,htuShed,   (a» facilities 
«1   pment. (b) array plan: (c) instrumentation: (dl 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 rommensurale 
with the state-of-the-art. 

VESIAC 18,528 VU 

TELEDYNE INDUSTRIES (yTAFF), Long-Period Seismograph Development 
Program, Project Recommendation P-278, Contract VT'72, AF 33 
(657)-9967, Teledyno 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 eiivlronments where lo- 
calized surface disturbances are attenuated. 

VESIAC 15,905 VU 

TELEDYNE INDUSTRIES (STAFF), Long-Ranuo Soismtf Measurt-mmts 
BOXCAR, Rcpt. No. 223, Contract VT/6702, F5365* 68-C-ÖÖ15, ~ 
Teledyne Indust., Inc., Alexandria, V.l., 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 t ravel- 
limes and amplitudes of P, Pi;, Lg, and surface waves are included 
along with other unidentified phases. 

VKSIAC 14.318 VU 

TELEDYNE INDUSTRIES (STAFF), The LRSM Mobile Seismological Labora- 
tory. Tech. Rept, No. 66-27, Contract VT/4051. AF 33(657)-I2145, Tele- 
Hyne 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 nbsorvatorles. This report dis- 
cusses the instrumentation, data processing facilities and power re- 
quirements found in the mobile laboratories. 

VESIAC 14,!85 VU 

TELEDYNE INDUSTRIES (STAFF). Seismological Bulletin - Long- 
Range Seismic Measurements Program, Bull. No. 47. Conlract: 
VT/67Ö3, AF 33(6571-16270, Teledyne Indust.. Geotech Div., 
Garland, Texas, 1966. 

"^hi.s bullet in contains seismological 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 epuenters reported by 
the USC & GS; (b) data on the epicenters listed in the bulletin - as 
reported by the USC & GS; and (d arrival time, period, amplitude. 
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and distance for phases not associated with USC & GS epicenters 
Instrumentation at each of the LRSM bulletin sites is described  with 
some exceptions. ' 

VESIAC 14,309 VU 

TELEDYNE INDUSTRIES (STAFF). Long-RanRe Seismic Measurements 
Program - Seismological Bulletin No. 4«. Contract: VT/67Ö3 ^F" 
me Tel«lyne Indust., Inc., Ceotech Div.. Garland. Texas. 

This report contains seismological data on earthquake phases 
recorded at ten of the mobile seismological stations being operated 
by Teledyne Industries, Geofech Division under the LRSM    TTie 
bulletin is intended to be an aid to interested observers in determin- 
ng the extent of the earthquake data contained in the records from 

h!feK      lü"   *■ bUlletin Cün,ain8:   (a) Da,a 0 ' •" «f «he phases 
K^r. . !" as80Cia,ed *"h epicenters reported by the USC & GS- 

SÄ^??rÄSSf!2 liSted in the bul,e,in - as "»•« by the ' USC & GS. (c) Arrival time, period, amplitude, and distance for 
phases not associated with USC & GS epicenters. 

VESIAC 14,456 VU 

TELprDoY.ram
,NS.l;STRIES (S^F.f'• ^"K Range Seismic Measure^ 

Program. Seismological Bulletin No. 4$ ■ January Mtj   Contract 
VT^.AF 33(657)-16270, Teledyne Indust.. Geotech.W    Garland. 

.„.  ^ b"'leü" contains seismological data on earthquake phases 
hv T*S a  TrV116 m0bile •*-***** nations being operated 
by Teledyne Industries, Geotech Division.   It contains:   (a. data on 
all the phases that have been associated with epicen.ers reported bv 

,1. .   .r?      and (;""de'iC SurVey: W da,a ü" ,he epicenters listed 
m '"e bulletin - as reported by the USC&GS; (c) arrival time. periS 
amplitude  and distance for phases not associated with USC&bs epi   ' 
centers.   All phases are listed in chronological order, except that 
unassociatcd phases are not mixed with a sequence of associated 

VESIAC 14.634 VU 

TELEDYNE INDUSTRIES (STAFF). Long-Range Seismic Measurements 
Program. Seismological Bulletin No. bÜ - February 1066. Contra 
WW. AF 33(657)-16270. Teledyne Indust.. Geotech. D.v.. SLid. 

This bulletin contains seismological data on earthquake phases 
recorded at ten of the mobile seismological stations being operated 
by Teledyne Industries. Geotech Division, for the Long-Range Seismic 
Measurements (LRSM) Program.   The bulletin is intended to IK« m 
aid to interested observers in determining the extent of the earthquake 
data contained in the records from these teams. 

VESIAC 14,803 VU 

TELEDYNE INDUSTRIES (STAFF). Long-Range Seismic Measurements 
Program - Se.smological MMb ffi). liTLWraet AP SSffSTMUto 
VT 6703. Teledyne Indust., Geotech. Div., Garland, Texas. 1966. 

This bulletin contains seismological data on earthquake phases 
recorded at ten of the mobile seismological stations being operated 
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by Teledyne Industries, üeotech Division, under the Long-RanRe 
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 bulletin contains: 
(a) data on all the phases that have been associateu 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 L'SC&GS epicenters.   Instrumentation at each of the 
l.USM bulletin sites is also described. 

VESIAC 14,956 VU 

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure- 
ments Program - Seismological Bulletin No. 52 for AprinSec 
Contract VT/«7ü3, AF 33(657)-16270, Teledyne Indust., Inc., 
Geotech Div., Garland, Texas, 1966. 

This bulletin contains seismological data on earthquikr phast'.' 
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 bo an aid 
to interested observers in determining the extent of the earthquake 
data contained in the records from these teams.   The bulletin con- 
tains:   (1) data on all of the phases that have Seen associated with 
epiienters reported by the U. S. Coast and Geodf'.k Survey (USC&GS): 
(2) data on the epicenters listed in the bulletin - as reported by the 
USC&GS: and (3) arrival time, period, amplitude, and distance for 
phases not associated wl»h USC&GS epicenters. 

VESIAC 14,967 VU 

TELEDYNE INDUSTRIES (STAFF), Long Range Seismic Measurements 
Program - Seismological Bulletin No. 53 for May 1966, Contract 
VTTBm. AF 33(657)-16270, Teledyne Indust., Geotech Div.. c.arland 
Texas, 1966. 

This bulletin contains selsmohvical data on earthquake phases 
recorded at 10 of the mobile seismoioglcal stations being operuted by 
Teledym» Industries, Geotech Division.   "Die Imlletin 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 bulletin 
comains:   (I) data on all of the phases that have been associated with 
epicenlers reported by tie ü. S. Coast and Geodetic Survey: (21 data 
on the epicenters listed in the bulletin - as reported by the I'SC&GS: 
(3) arrival lime, period, amplitude, and distance for phases not asso- 
ciated with USC&GS epicenters.   Instrumentation is discussed, and 
the column titles in the bulletin are interpreted for the reader. 

VESIAC 15,042 VU 

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measurements 
Program - Seismological Hulletin No. 54 for .lune 1966  Contract 
VT 6703. AF 33(057)-16270. Teledyne Indust., (ieotech. Div.. Garland 
Texas. 1966. 

This bulletin 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 is intended to be an aid to intcrest'd observers in deter- 
mining the extent of the earthquake data contained in the records from 

575 



WILLOW   RUN   LABORATORIES 

these teams.   The bulletin contains:   (a) data on all 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 associated with USC&GS epicenters.   Instrumentation is discussed 
and column titles are interpreted. 

VESIAC 15,184 VU 

TELprTa
E
m

INDiSTR,f E^S Long-Range Seismic Measurement 
Program - SeismoloKical Bulletin No. 5& for July   966, Contract 

SA'aflSr'"16270, Te,edyne ,ndUS,r- Ge0,eCh- D,V-   «ar- 
This bulletin contains seismological data on earthquake phases 

recorded at   0 of the mobile seismolopcal stat.ons be?,,, o.Jr'ted 
by Teledyne Industries, Geotech Division, under (he Lonu-Ran.'e 
Se,sm,c Measurements (LRSM) Pro-am.   It is intended to be ai, aid 
to mterested observers in defermininK the extent of the earthquake 
data contained ,n the records from these teams    The bulletin con- 
tains:   (a) data on all t ,e phases that have been associated with epi- 
centers reported by the USC&GS: (b) data on the epicenters listed in 
the bulletm - as reported by the USC&GS: (c) arrival time, period 
amplitude, and d.stance for phases not associated with USC&GS epi- 

VKSIAC 15,331 VU 

TELEDYNE INDUSTRIES (STAFF), L^^m^ismic Measurements 
SgOg - SeUmologlcal mUcün NVSffor August 1066, Contract 
VT^m, AF 33(657)-16270, Teledyne Indust.. cLtech Div., GaHand, 

This bulletin contains seismolo^ical data on earthquake phases 
recorded at 10 of the mobile seismolo^ical stations being operated 
by Teledyne Industries, Geotech Division, under the LRSM ProLTam 
The bulletin is intended to l,e an aid to interested observers in deter- 
mining the extent of the earthquake data contained in the records 
from these teams.   The bulletin contains:   (1) data on all the phases 
that have been associated with epicenters by Ih- USC&GS- (2ld»ta on 
the epiconters listed in the bulletin - as reponed by the USC&GS- 
(3) arrival time   period, amplitude, and distance for phases not asso- 
ciated with USC&GS epicenters. 

VESIAC 15,730 VU 

TELEDYNE INDUSTRIES (STAFF), l^ng-Range Seismic Measurement 
wKJawir " ^i'oT1'^™1 nuHp'"' No. :,7 for September 1966, Contract 
VT 5701, AF 33(657)-16270. Teledyne Industries, Inc., Geotech Div 
Garland. Texas, 1967 

This bulletin contains seismological data on earthquake pl.ases 
recorded at 10 of the mobile seismological stations being operated bv 
Teledyne Industries. Geotech Division, of the Lmg-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. 50 for October 1966, Contract 
VT/6703, 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 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 Measurements 
Pro&-a-1' ' Seismological Bulletin No. 59 for November 1966   Contract 
VfTBTCr, 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 seismological stations being operated by 
Teledyne Industries, Geotech Division, of the Long-Ringe 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- 
menls_Program - Seisr.ological Bulletin No. 60, Contract VT/ 
67Ö37AF33T637)-10?V0, Teledyne Indust., Inc., Geotech Piv 
Garland, Texas, 1906. 

VESIAC 15.903 VU This bulletin contains seismological data on earthquake phases 
recorded at 10 of the mobile seismological stations being operated 
by Teledyne Industries, 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 - Seismologici'l BulleFin No. 6T,~ Project VT7 
6703, Contract AF 33(657)-16270, TeledyneTndustries, Inc., 
Geotech Division, Garland, Texas, 1967. 

VESIAC 16,360 VU This bulletin contains seismological data on earthquake phases 
recorded at 10 of the mobile seismological stations being operated by 
Teledyne Industries. Geotech Divasion, the Long-Kange Seismic Mea- 
surements (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 thet-e teams. 

TELEDYNE INDUSTRIES (STAFF). Long-Rangejeismic Measurements 
Program - Seismological Bulletin NöTSS; Con!racT VTT'eTÖS,"AF 
33(^57)-16270. TeU-dyne Corp.. Geotech Div., Garland, Texas, 1967. 

VESIAC 16,386 VU This bulletin contains seismological data or, ea.-thquake ph„ . 
recorded at 10 of the mobile seismological stations being operated 

•' K 
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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 V'I7 
6703, Contract F33657-67C-1457, Teledyne Indust., Inc., Geo- 
tech. Div., Garland, Texas, 1967. 

VESIAC 16,501 VU 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-Rangr Seismic Measure- 
ments (LRSM) Program.   The bulletin is intendeJ 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/ 
67Ö3, F 33657-670-1457, Teledyne Indusl., Inc., Geotech Div., 
Garland, Texas, 1967. 

VESIAC 16,753 VU 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. 66, Contract VT/ 
57Ö3, F33657-67C-1457, Teledyne Indust., Inc., Geotech Div., 
Garland, Texas;, 1967. 

VESIAC 16 909 VU 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/ 
67ÜJ, F33657-67C-1457, Teledyne Indust., Inc., Geotech Div., 
Garland, Texas, 1967. 

VESI\C 16 9i0 VU This bulletin contains seismological data on earthquake phases 
recorded at 10 of the mobile seismological stations being operated by 
Geotech, fc r 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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VESIAC 17,115 VU 

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure- 
ments Program - Seismological Bulletin No. 67, Coütract VT/ 
6703, F33-e57-67-C-1457, Teledyne Indust., Inc., Geotech. 
Dlv., 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 interested observers in determining the extent of the earthquake 
data contained in the records from these teams. 

VESIAC 17,116 VU 

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure- 
ments Program - Seismological Bulletin No. 60, Contract VT/ 
67Ö3, 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. 

VESIAC 17,448 VU 

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure- 
ments Program - Seismological Bulletin No. 60, 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. 

VESIAC 17,603 VU 

TELEDYNE INDUSTRIES (STAFF), Long Range Seismic Measure- 
ments Program - Seismological Bulletin No. 70, Contract VT/ 
67Ü3, 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 USCfrGS; c.   Arrival time, 
period, amplitude, and distance for phases not associated with USC&GS 
epicenters. 
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VESIAC 18,000 VU 

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. 

VESIAC 18,341 VU 

TELEDYNE INDUSTRIES (STAFF), Long-Range Seismic Measure- 
ments Program - Seismological"Bülletin 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-Range Seismic Measurements Program.   The bulletin 
is intended to be an aid to interested observers in determining the 
■jxtent of the earthquake data contained in the records from these teams. 

VESIAC 9782 VU 
AD 457 252 

TELEDYNE INDUSTRIES (STAFF), Long Range Seismic Measurements, 
Project 8.4, Texas-Louisiana Earthquake, SDL Rept. No. 114, Project 
VT/2037, Contract 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 from the Pn and P phase show consid- 
erable scatter of values.   An attempt was made to reduce »his 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), Opeialion and Maintenance Manual 
for the Signal Acquisition System of the Montana Large Aperture 
Seismic Array, Rept. No. 616-0566-2081, Project VT/5071, Con- 
trad AF 33(657)-14104, Teledyne Industries, Inc., Earth Sciences 
Div., 1966. 

VESIAC 15,720 VU 
AD 487 354 

This manual has been prepared tor the use of field personnel in 
the operation and maintenance of the signal acquisition system of the 
Montana LASA.   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 (STAPF), Operation of the Tonto Forest 
Seismological Observatory, Final Rept., 1 May 1965 Througli 31 Decem- 
ber 1966, CönTFact VT/50'55, AF 33(657)-14444, Teledyne Industries, 
Inc., Geotech. Div., Garland, Texas, 1967. 
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VESIAC 16,719 VU 
AD 815 681 

The work accomplished from 1 May 1965 through 31 December 
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. 

VESIAC 16,665 VU 
AD 625 469 

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. 

Project VT/5055 includes the operation, evaluation, and improve- 
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. 

VESIAC 16,070 VU 
AD 814 643 

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. 

This is a report of the work accomplished during the report period 
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. 

VESIAC 16,635 VU 

TELEDYNE INDUSTRIES (STAFF), Ope rat im of the Tonto Forest 
Seismological Observ., Quarterly Rept. No. 7] 1 April Through 
30 June, 1967, Project VT/7702, Contract AF 33(657)-67C-0091, 
Teledyne Indust., Inc., Geotech. Div., Garland, Texas, 1967. 

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. 

VESIAC 18,005 VU 
AD 828 521 

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. 

This is a report of the work accomplished from 1 January 1967 
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. 
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TELEDYNE INDUSTRIES (STAFF), Cfreration of the TFSO, Quarterly 
Report No. 1, 1 January ThrouniTirMarch TM87Report No. TR 68- 
17, Contract VT/8702, AF 33657-67C-0766, Teledyne Indust., Inc., 
Geotech Div., Garland, Texas, 1968. 

VESIAC 18,011 VU This is a report of the work accomplished on Project VT/8702 
^ 832 195 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. 

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest 
Seismological Observ.. Quarterly Rept. No. T, 1 April to 30 June 
1968, Kept. No. TR 68-32, Contract VT, 8702, AF 33657-68C-0766 
Geotech, Teledyne Indust., Inc., Garland, Texas, 1968. 

VESIAC 18,655 VU This is a report of the work accomplished on Project VT 8702 
AD 837 595 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. 

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest Seis. 
Observ., Quarterly Rept. No. 3, 1 July to 30 Sept. 196^ Rept. No. 
TR 68-46, Contract VT/8702, AF 33657-68C-0766, Teledyne Indust., 
Inc., Geotech Div., Garland, Texas, 1968. 

VESIAC 19.032 VU This is a report of the wor!< accompl   '.ed on Project VT 8702 
AD 842 572 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. 

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO, Final Report, 1 
• January to 31 December 1968, Rept. No. TR-^9^T, Contracts-   VT 

8702, F33657-68C-0766, Teledyne Indust., Inc., Geotech Div., Gar- 
land, Texas, 1969. 

VESIAC 19,405 VU 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 located 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, sts f using TFSO data. 

TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO, Quarterly Rept. 
No. 1,  1 January to 31 March 1969, Rept. No. TRlHTle, Contract VT/ 
9702, F33657-69C-0803, Tcledyne-Gcotech, Garland, Texas, 1969. 
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VESIAC 19,627 VU 
AD 851 854 

This is a report of the work accomplished on Project VT '9702 
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. 

VESIAC 19,748 VU 
AD 855 576 

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. 

Project VT/9702 includes the operation, evaluation and improve- 
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. 

VESIAC 19,881 VU 
AD 860 720 

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO. Quarterly 
Rept. No. 3, 1 July through 30 September 196d, Rept. No  69-48 
Contract VT/9702, F33657-69C-0803, Geotech-Teledyne^Indust' 
Garland, Texas, 1969. 

This is a report of the work accomplished on Project VT/9702 
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. ' ' 

VESIAC 20,127 VU 
AD 866 599 

TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO, Final Rept    1 
January to 31 December 1969, Rept. No. TR 70-1, CäiKract VT/97()2 
F33657-69C-0803, Teledyne-Geotech., Garland, Texas, 1970. 

Project VT/9702 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 

VESIAC 20,176 VU 
AD 868 869 

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO, Quarterly Rept 
No. 1, 1 January to 31 March 1970, Rept. No. TR 70-lb   Contract 
VT/0704, F33657-70C-0733, Geotech-Teledyne Co., Garland, Texas, 

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 TFSC data. 

583 



WILLOW   RUN   LABORATORIES 

TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO, Quarterly Kept. 
No. 2, 1 April to 30 June 1970, Rept. No. TR 70-27, Contract VT, 0704, 
F33657-70C-0733, Teledyne-Geotech, Garland, Texas, 1970. 

VESIAC 20,293 VU Project VT/0704 includes the operation, evaluation, and improve- 
AD 872 819 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, 1 July to 30 Sept. 1970, Rept. No. 
TR 70-32, Contract VT/0704, F33657-70C-0733, Teledyne-Geotech, 
Garland, Texas, 1970 

VESIAC 20,423 VU Project VT/0704 includes the operation, evaluation, and improve- 
AD 875 988 mjnt of the Torto Forest Seismological Observatory (TFSO) located 

near Payson, / rizona.   ft 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 Ob^'rvatorie.s. Tech. 
Rept. No. 65-128, Contract VT/5054, AF 33(657)-12373, Tclcdyne Indus., 
Geotechnical Corp., Garland, Texas, 1965. 

VESIAC 13,044 VU This report describes the operation of the Blue Mts Sets. Obnerv. 
AD 625 46i and Uinta Basin Sets. 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 investigaticuis 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. 

VESIAC 19,537 VU This report describes the operations of the Uinta Basin Seismo- 
AD 851 911 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-"2B, Contract VT/ 
9703, F33657-69C-0759, Teledyne-Geotech, Garland, Texas, 1969. 

VESIAC 19,749 VU This report describes the operations of the Uinta Basin Seismo- 
logical Observatory (UBSO) from 1 April 1969 through 30 June 3969. 
Also discussed is the maintenance of the UBSO digital data acquisi- 
tion system. 
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VESIAC 20,343 VU 
AD 872 629 

TELEDYNE INDUSTRIES (CTAFF), Operation of UBSO. Quarterly Rept 

Sifi471
fi

AQPrrin7
tcQ

30
r
Jl!n! 1970, Repi- N0- TR-7Ö-Z8. Contract VT/9703, F33657-69C-0759, Teledyne-Geotech., Garland, Texas, 1970. 

SpiBJ!!|S reP°^describes the close-out operations of the Uinta Risin 
SSSSS1 0bser.vatory (UBSO) from 1 April through June 1970 
All close-out operations were completed and the observatory was 
turned over to the National Science Foundation. 

VESIAC 18,006 VU 
AD 829 140 

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO, Quarterly Rept 
No. 7, 1 November 1967 throughlljanuary 1968, kept. No  TR 68- 
13, CorUract VT/6705, AF 33(657)-16563, Teledyie IndisU   Inc 
Geotech Div., Garland, Texas, 1968. 

iQfi?1?.!8 rTr, dT
escribes the operation of the UBSO from 1 November 

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.   Also discussed is the 
status of special investigations designed to evaluate and improve the 
detection capability of the observatory. 

VESIAC 18,321 VU 
AD 834 697 

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO, Quarterly Rept 
No  8, 1 Feb. - 30 April 1968, R^tTNHrTR^^; pVoiect VT/6705 

rZTim   (m'imit Teledyne'Inc-' Geot^h- D'v-' Ga^and 

i^i JllinKrep0rt.deSC/ibeS the 0PeraÜ0" 0f the Uinta Basin Seismo- 
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- 

VESIAC 18,656 VU 

TELEDYNE INDUSTRIES (STAFF), Operation Ä UBSO, Quarterly Rept. 
A™^,«^

1
 iU\y}968' ^pt. No. TR 68-36. Contract VT/6705, 

AF 33(657)-16563, Teledyne Indust., Inc., Geotech, Garland, Texas, 

This report describes the operation of the Uinta Basin Seismo- 
ogical 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 (STAFF), Operation of UBSO, Final Rept    1 
May 19b6 to 31 December 1968, Rept. No. fft 69-12   Contract VT/ 

iJnd'T^xa's3^"16563' Teledyne IndUSt-' Inc'  GeotecS mT. Ga/. 
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VESIAC 19,400 VU 
AD 850 032 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 
descnbtd, 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. 

VESIAC 19,880 VU 
AD 860 642 

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO, Quarteriv Rept 

?T/ 703   F3V657Ä30n7S.eaPte"5f7' TSS^^™.T9-49, Contra t 
T^xas  ?969 ' Geotech-Teledyne Indust., Garland, 

This report describes the operations of the Uinta Basin Seismo- 

inlo    .?3SerVat0ry (UBSO) from 1 July 1369 thro"gh 30 September 
I9b9.   Also discussed is the maintenance of the UBSO digital data 
acquisition system. 

VESIAC 20,174 VU 
AD 868 748 

TELEDVNE INDUSTRIES (STAFF), Operation of UBSO. Final Rept    1 
Jan. to 31 Dec. 1969, Rept. No. TR 7Ü-2, Contract VT/9703, F33657- 
69C-0759, Geotech-Teledyne Co., Garland, 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 fystem. 

VESIAC 20,177 VU 
AD 868 851 

TELEDYNE INDUSTRIES (STAFF), Operation of tog UBSO, Quarterly Rept 
No. 4, 1 January to 31 March 197Ö, Rept. No  TR 70-14, Contract 
VT/9703, F33657-69C-0759, Geotech-Teledyne Co., Garland, Texas, 

This report describes the close-out operations of the Uinta Basin 
Seismological Observatory (UBSO) from 1 January through 31 March 

VESIAC 16,650 VU 
AD 480 345 

TELEDYNE INDUSTRIES (STAFF), Final Report of the Operation of the 
yenrrm 1^?Un.!c!.?,S SeisrnoloKicarobservat"ry. Conlract VT/'40S4 — 
Ah 33(b57)-13562) Teledyne Indust., Inc., Geotech., Garland, Texas, 

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 
invesl.gations designed to evaluate and improve the detection capa- 
bility of the observatory. 

TELEDYNE INDUSTRIES (STAFF), Preliminary Evaluation of Long- 
Period Seismograph Tests at LS5A Sttbarray P3. Rept. No TR BS- 
-nTP^ect VT/4051, Contract ÄF 33(657)-''2145, Teledynt Industries 
Inc., Geotech Div., Garland, Texas, 1965. 
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VESIAC 17,143 VU 
AD 818 170 

VESIAC 19,625 VU 

VESIAC 13.599 VU 
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VKSIAC 18,013 VU Environmental tests were performed on a set of solion seismo- 
AD 832 237 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 
Olierations for Project LONGSHOT, Tech. Rept. No. 66-62, Contract 
VT/4051, AF 33(657)-12145, Teledyne Industr., Geotech. Div., 
Garland, Texas, 1966. 

VESIAC 15,153 VU In October 1965, Teledyne Industries, Geotech Division was 
AD 803 336 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 precedinj; and two weeks 
following LONGSHOT detonation. 

Results of the operations indicate that the portable seismograph 
systems are an effective means of recording seismic data f' .' short- 
periods of time in remote locations.   This effectiveness is expected 
to be increased as the system operators become more familiar will 
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)-12!45, Geotech. Div., Garland, Texas, 1965. 

VESIAC 13,843 VU The report deals with LRSM participation in the LASA Program 
AD 480 341 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(657M2145, 
Teledyne Industries, Inc., Geotech Div., Garland, Texas, 1966. 

VESIAC 15,545 VU This report describes seismic background noise measurements 
AD 487 573 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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VESIAC 13,840 VU 
AD 480 405 

TELEDYNE INDUSTRIES jSTAFF), Tonto Forest Seismolo^ical Observa 
ätem, Tech. Ref 
T2Ti5, Geotech   Div., Garland, 

tory Extended Array Telemetry System, Tech. Rept. No. fiS-M   Pro- 
ject VT/4Ö61, Contract AF 33(65T)-'"   ' 
Texas, 1965. 

An extended array of seismographs has been installed in Arizona. 
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 la 
Included.   This Information forms what Is essentially a "system man- 
ual" for the extended array. 

VLSIAC 15,168 VU 
AD 645 331 

TELEDYNE INDUSTRIES (STAFF), Travel-Time Anomalies at LASA. 
Rept. No. LL-1, Contract AF 19(6Z8)-5167, Teledyne Industr., Earth 
Scl. Dlv., Alexandria, Va., 1966. 

World-wide average travel-time curves are Inadequate to permit 
optimum phasing of telcseismic signals.   Phase alignment corrections 
in the form of station relative travel-time anomalies of IASA, based 
on approximately 350 events, are presented. 

VESIAC 16,732 VU 

TENG, T. L., Attenuation of Body Waves and the Q Structure of the Mantle, 
Scl. Rept., California »nst. of Tech., Pasadena, California, 1967. 

The variation of Q   with depth is studied using the spectrums nf 
a large number of P waVes 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 cjfe.   Spectral ratios of two body wav  s 
are used to eliminate the source effect and the effect of the wavefront 
divergence. 

VESIAC 14,633 VU 

TENG, T. L., Body-Wave and Earthquake Source Studies - Parts I and n 
(THESIS), Contract AF 49(638)-1337, Calif. Inst. of Tech., Pasadena, 
Calif., 1966. 

Tills report is a study on the radiation and propagation of seis- 
mic body waves.   Based on a reformulated seismic ray theory and 
supplemented by the results of several associated boundary value 
problems, a method of body 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. 

VESIAC 15,185 VU 

TENG, T. L., Reflection and Transmission from a Layered Core-Mantle 
Boundary, Contract AF 49(638)-1337, Calif. Inst. of Tech., PüagiHi 
Calif., 1966. 

A class of transfer functions in terms of layer matrices are 
derived for the transmission and reflection of plane harmonic P or S 
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waves .ncident from either s de of a layered core-mantle 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 complex arithmetic for an IHM 7094     ' 
is used to evaluate these functions.   Numerical values obtained for 
five mm*tt models of the core-mantle boundary are compared and 
discussed.   No attempt is made to deduce a model capable of expiat- 
ing core-phase observation.   The aim has been rather to formulate 
the method, and establish general criteria for planning of future ex- 
perimental work. U'UICLA 

VESIAC 10,454 VU 

VESIAC 12,018 VU 

TEXAS.UNIV. OF (STAFF), Quarterly Report of Progress Under U   S 
Coast & Geodetic Sirvey Contract CGS-119a. Ö^F^f^rST^^T^, 
No- 3- Contract:   CUS-HM. Univ. of TeiiiTAustin. Texas, 1964 

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 vertical seismometer and a reduced-size solion 
honzontal seismometer is complete.   Shake table experiments have 
been performed on these instruments at the Geotechnical Corporation 
Gar and. Texas.   Both instruments were used for evaluation tests M   ' 
l,    U-S-.Coast and Geodetic Survey Seismic Laboratory   Albuquerque 
New Mexico.   The vertical seismometer performed very well  but 
the horizontal unit had spurious noise.   Work has been planned to 
isolate the source of this noise and eliminate it.   Reproductions of 
records made at Albuquerque 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. ' 

Work was done on the solion seismograph system.   A new model 
SOllon seismometer has been built which is slightly different from 
the vertical unit described in Quarterly Status Report No   4    The 
advantages derived from the addition of a leaf spring are discussed 
This unit is also being prepared for the addition of an electromechan- 
ical shaker for calibration purposes.   Some testing was done on this 
2-way   instrument on the Geotech shake tables.   No excessive noise 

was observed during recordings made using a horizontal seismometer 
which previously produced noisy records.   A solion was built with a 
sensitivity of nearly 10 times that of previous units 

VESIAC 12,017 VU 

TEXAS.UNIV^ OF (STAFF), A Quarterly Report of Process Under .    S 
Coast ani Geodetic Suryey, Annual Summary Report, 1 Augus 

ccruw \?C    V'™4' Quar,erlv S,;Uus W ""■ 4. cTtracl CGS-1198, Umy. of Texas. Austin, Texas, 1965. 

This report discusses further development of the solion seis- 
mometers carried out during the past year.   The first un.t designed 
and constructed is given; configuration and calibration are discussed 
Two Held tests were conducted at the Seismic Laboratory, Albuquer-" 
que, Ne.v 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 selsmometerb.   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 AF 33(657)-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 lias 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 Uaussian 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 LASA 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 purchaseii for the proces- 
sor.   The delay lines used in the prototype system have been examined 
carefully, and no performance degradation was observed, identical 
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 "br?adboards."   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 acceptable MCF systems 
have been developed for use at UHSO:   bl wavenumber spectral esti- 
mates of the noise field at TFSO have Indicated high-velocity noise to 
be dominant;   c) good results from a MCF test set containing one In- 
put and two outputs have been obtained    More exact digital measure- 
ments are being made; d) hardware construction has begun and Is 
proceeding on schedule. 

TEXAS INSTRUMENTS, INC. (STAFF), OjJiiniüim31 Manual for Ocean-Dottom 
Seismographs, Manual, Contract F33657-68C-0242, VT 87Ö1, Texas Inst., 
Inc., Dallas. Texas, 1968 
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VESIAC 19,048 VU 
AD 841 977 

This manual contains ope rating and maintenance information on 
the OBS and auxiliary shipboard equipment required for OBS su iport 
during field operations.   All three OBS configurations (Mark III. Mark 
IV. and Mark V) arc Included in this manual, and information presented 
pertains to all configurations unless otherwise noted. 

VESIAC 7761 VU O 

VESIAC 3546 VI! 

TEXAS INSTRUMENTS, INC. (STAFF), Seismo^ram Atlas of Nuclear Explo- 
aions 1961, Contract AF 19(6v;4)-85T7rTcxas Inst., Inc., Dallas, Texas. 
TS62 (OFFICIAL USE ONLY). 

TEXAS INSTRUMENTS, INC. (STAFF), Selsmological Bullet inmucJVlgun- 
tains Setsmological Obacrvatory. Vol. 1, Contract No. VT/1124, Texas 
Instruments. Dallas, Texas, 1962. 

Included are data on the nrlhquakes recorded between 1 September 
1962 and 31 December 1962.   These data were recorded at the vertical 
array of the Blueridge Seismolog<cal 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 (Componeni 
used to measure arrival time), phase arrival timt, compression or 
dilatinn, ground motion, type of earthquake (local, near-regional, 
regional, teleseismid and remarks such as epicenter and region, 
origin times, foci depths, magnitude, and operational difficulties 
affecting data liHerpretation.   The seismographs and their amplitude 
response,  station constants, and arrangemeni of the vaults of the 
nrray are gsven. 

VESIAC 7994 7U 

THIE1.MAN.H. P., and R. SMI. Relation^Giymg the Phase Velocity in 
Terms of the Group VelontyöTa Wave.~Cbntr. No. VT*2Ö?7. AF 33 
(SBTTHSTTUruleaTnectroDynam 1 cs, Ihc.. 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 expressiwr. of the ;>ha^e velocity in terms with the group 
velocity. 

VESIAC 8128 I VU 
AD 441 592 

THIRLAWAY. H, I. S.. Soiiv<? Observations from Large Arrays. VESIAC 
Rept. No. 4410-7I-X. Contf, No. SD-7fi, Univ. of Michigan. Inst. of 
Sei. & Tech., Ann Arbor, Mich.. 1964. 

The author discusses possible causes for the variation about 
the average magnitude of a well observed event.   This variation is 
commonly one magnitude.   Ont cause frequently given is a general 
«/imuthal liependence. 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 km which include Jie same rock type and regional 
structure.   Still another contributing faclor may be interference by 
spurious signals. 
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VESIAC 13,999 k VU 

THIRLAWAY, H. I. S., E. W. CARPENTER, Seismic Signal Anomalies, 
Travel Times, Amplitudes, and Pulse Shapes, Contract SD-lb, Univ. 
of Mich., I. S. T., Ann Arbor, Mich., 1966. 

A simplified theoretical treatment of the body and surface waves 
from compresslonal-wave sources provides a model with which to 
compare experimental data. 

Records from large arrays are used to illustrate anomalies m 
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. 

VESIAC 10,775 VU 

THOMSON  K. C, Compendium of Measured RJieo-Optical Properties of 
Hysol 4485, AFCRL-e5-358, Contract AF 19(628)-U12, Weston Observ. 
Weston, N.J., 1965. 

A measuring program was conducted with the aim of determining 
the complete rheo-optical characterization of a certain Urethane rub- 
ber compound (HYSOL 4485) puitable 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 s;- cimens 
cut as hollow cylinders was used.   Using a method designed originally 
by Selway and Urown the dynamic stress optic coefficient and the 
complex Youngs modulus were measured at room temperature. 

VESIAC H2H4 VU 
AD 419 653 

THOMSON. K. C, Full-Field Seismic Modelling. COntr. No. GRI) Task 
865210. Air Force Cambridge ResearcirCab., Wash., D. C, 1963. 

This report discusses a modelling technique - a method of 
viewing and photographing the entire field of the wave simultaneously 
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 follower on a 14-inch 
flywheel rotating at 30 cps.   The models arc 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 stroboelaslic illumination and a continuously 
variable phase relationship between striking aud flashing, controllable 
by the observer.   Simultaneous full-field viewing of models up to 
16-inches in diameter is possible.   Photographs of waves are in- 
cluded. 

VESIAC 9445 VU 
AD 424 961 

THOMSON   K. C, and .1. A. HILL. Seismic Model Impactor —No. 27. 
AFCnL-63-790. Project 865",lff, AF Cambridge Res. Lab,, W.islung- 
ton, D. C, 1963. 

A new type of strobr-photoelastic impact source is described in 
detail   including specifications, design, and operation.   This equip- 
ment extends the model size available, for photoelastic studies of 
propagating waves, from models having linear dimensions of an inch 
or two to models more than a foot square. 
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The seismic model impacter unit supplies a 1/3 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. TR68-7, 
Contract VT/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 scht-duled 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, VESIAC Rept. No. 4410-71-X, Contr. No. SD-78, Univ. of Mich., 
InstTof Sei. ft 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.   He 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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VESIAC 17,119 VU 

TOKMAKOV, V. A., and D. A. KHARIN, "The Modification of the SPM-16 
Seismic Receiver for Recording Accelerations durin« Low-Frequency 
Oscillations," Trudy Inst. Fi7.iki Zemli^N. SSSR. No. 5. pp. 126- ' 
130, 1959, (Translated from Russian), Cohtraci 0^49-083 OSA-3137, 

We have described the methods and results of modifying several 
of the structural components and circuits of the SPM-16 seismic 
receiver connected with an over-damped galvanometer for raeordlng 
accelerations. h 

VESIAC 16,381 VI) 
AD 814 690 

IOKSOZ, M. N., K. CLERMONT, Radi.,Uon of Seismic Waves from the 
Bilby Expknsion, Rept. No. 183, PFoject VT/fl7ü2. Contract f iUll- 
67-C-1313, ARPA Order No. 624, Tcledyne, be . Alexandria   Vi 
1967. ' 

The seismic surface wave and P-wave data generated by the 
Hilby explosion and the associated cavity collapse are studied com- 
paratively to determine the radiation patterns of these waves    The 
asymmetric radiation patterns of P -.„d Rayleigh waves  is well as 
the presence of Love waves are explained in terms of a composite 
source.   This consists of an isotropic lilalational component dur 
to the explosion and a douhle-couple componenl due to tectonic elfecl 
H.e relalne strength of the multipolar component is 0.47 limes ihal 

of the explosion. 

VESIAC ir),9ir)-r; vu 

TOKSO/. II. H., 
Explosions. 
SI)-78. iniv 

Radiation of Sejsmic Surface Waves from I ndergnmnd 
Repl. No. nm-l-X. Coniracl DA 4!>-oAn OSA ;1|.r, 
of Mich.. Inst. of Sei. & Tech., Ann Arbor. Mich     1967 

The radiation of surface waves from underground nuclear ex- 
plosi'ms is studied lodetcrmiM the mechanism of the release of 
seismic energy.   The spectra of the observed Ravleigl, waves are 
corrected for propagation effects and the shapes of (he pressure 
pulses are determined at the boundary of the linear /one for several 
explosions.    This information, together with the initial shape of the 
pressure pulse, deduced from near-source calculations and ubserva- 
tions. mas be utilized to invesligale the effects .,f the nonlinear re- 
gion on .he seismic pulses observed at some distance. 

VESIAC 18.518 VI' 

TOKSO/. M. N.. ai ! K. T. | \C0SS. Mode Structure and Source of Micro- 
seisms. Sei. Re,- . contract AF 4S(f,3fl)-lf,32. WTss. Inst. oTTciFli— 
Cambridge, Mass..  1967 

Frequency-wavenumber spectra of microsoisms have been  .b- 
lamed using a set of short period and lonu perl'.d seismometers at 
LASA.   From the phase velocity and direction , f body waves source 
areas have been deiermmed.   They coincide with the low pressure 
regions on the weather map.   At longer periods microseisms consist 
of fundamental mode Rayleigh and I/,ve waves, with the former beim. 
dominant. 

TOOLEV. R. 1).. T. W. SPENCER, and H. F. SAGOCI, Reflection and Trans- 
wjsglon oM^hme CompresBional Wave«. Contract No. At1 l^rB7i4'i-fl344 
«fflT Res. rorp.. Ta Habra. ÜSBT, 1M3. 
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VESIAC 7380 VU 
AD 429 797 

The energy partition of a plane compressional (P) wave impinginn 
upon a plane interface is analyzed.  The mathematical solution is pre- 
sented and discussed with particular emphasis on the nature of the 
transmitted waves when the angle of incidence exceeds the critical 
angl^.  Extensive tables of data are presented which cover a wide range 
of the input parameters.   The data is discussed and representative 
data samples plotted. 

VESIAC 13,122 V1J 
AD 623 933 

TOWLE, L. C, R. E. RIECKEU, Pressure Gradients in »ridgman Anvil 
Devices, Sei. Rept. No. AFCRL 65-707, Contract AF 19(6281-1646, 
Hq. AFCRL, OAR (CRJ), Bedford, Massachusetts, 1965. 

Experimental evidence regarding pressure gradients in Bridgmau 
anvil devices is reviewed and some new experimental ('.ita ar I pre- 
sented.   A simple empirical relationship describing the pressure 
distribution is derived which is consistent with experimental observa- 
tion.   Hie experimentally determined pressure is used to estimate 
errors introduced into various types of anvil experiments by pressure 
gradients.   Given are numerical values for the correction factors. 
Results are given for analyses of shear experiments.   Results re- 
garding analysis in connection with the peripheral sample region are 
given. 

VESIAC 13,842 VU 
Alt 480 406 

TRAVIS, II   S., Interpolated .leffreys and Bullen Seismological Tables. 
Tech. Rept. No. 65-35, Project VT'4051, Contract AF 33(6571-1214^. 
Geolech. Corp., Garland, Texas, 1965. 

The travel times for all Ixidy phases tabulated in tin .leffreys and 
Bullen Seismological Tables (1958) have been calculated bv interpola- 
tion for distance intervals of I degree at each of the 14 focal depths 
established by Jeffreys and Bullen.   Travel Times have similarly IKJCII 

derived for the phases "diffracted i'" (P at distances I eyond 105 de- 
grees) and "PKPPKPPKP". based on data extracted from the Guten- 
berg and Richter travel-time charts (1934-19391.   The digital compu- 
ter program by which the calculations were affected la described. 
Techniques involved are discussed and fuPv interpolated tables in 
a convenient form are presented. 

VESIAC 15.158 VI' 
AD 803 340 

TRAVIS, II   S., R. A. WEISBRICII. and R. S. SIMONS. Statistics ASMK i.iled 
with the Detection of Body and Surface Waves from EarthquaKeg anfl 
Underground Detonattons. rech. Rept. No.156-83, Conir.ui \ T f.7i»3. 
Afr 33(657i-16270. Teledyne Indus!r.. Geolech. Dn.. Garland. I'xas. 
1966. 

A statistical survey of the I.RSM Seismologic.il Bulletin was 
made to determine the chances of detecting long- and short-period 
P, long-period S, and long-|M-riod surface waves from earthquakes 
at four different LRSM sites - LC-NM. MN-NV, RK-ON, and DII-NV 
The probabilities were tabulated as Joint functions of eplcentral dis- 
tance and magnitude, based '•:> hvpoeenter information supplied by 
the I'SC&GS.   A similar survey was made of 19 LRSM Shot Reports 
to determine the frequencv with which these phases have been de- 
tected from underground detonations, all I.RSM stations considered. 
An attempt was made to compare the earthquake and detonation 
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statistics, 
are given. 

Results concerning detection of body and surface waves 

VESIAC 18,343 VU 

TRESKOV, A. A., "Seismic Investigations of the Earth's Crust," Trudy 
Geof. Inst., Akad. NaukJSSSR, No. 26, pp. 92-99, Undated, (Translated 
from RusiUan), 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 teleselsmic 
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. 

VESIAC 16,375 VU 
AD 815 676 

TROTT, W., Experimental Investigation of Thermal Noise, Tech. Rept. 
No. 66-90, Project VT/6706, Contract AF 33(657)-16406, Teledyne 
Co., Geotech. Div., Garland, Texas, 1967. 

The primary objective of the experimental investigation of thermal 
noise was to verify and apply an analysis derived by National Hureau 
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 incrtial mass for 
a system magnification of about 130 k at 25 sec.   Two experiments 
were designed to verify the NUS analysis.   Although the first experi- 
ment was only partially successful, the results of the second experi- 
me .i were agreement with theory.   There was sufficient agreement 
between the empirical and theoretical spectra to verify the validity 
of the NUS analysis    The NUS analysis was therefore recommended 
for present use. 

VESIAC 13,321 VU 

ntOVANSKII. V  T.. "The Use of Kxtcnded Time-nistanrc Curves of Waves 
Roflectod from Subsalt Boundaries to Study the Komi of Salt -Dome 
Cores," Razved. Geofi/.., No. 1. pp. 5-17, 1964, (Tramlated from 
Russian), Contract nA-49-083 OSA 3137. 

Earlier articles, in which the interpretation of extended records 
Of the waves reflected from some boundaries below the salt domes is 
discussed, omitted the analysis of the peculiarities of such waves 
passing through the lateral surface >)f a salt-dome.   The author supplies 
this information on the basis of th ■ theoretical calculations and field 
observations made in the southwestern Caspian region in 1962.   Re- 
sults concerning the reflections of waves from such | Ixmndary. and 
the various distances at which tnese waves are registered and recog- 
nized, are described.   For a proper choice of the distance between 
the seismographs, it must be remembered that the apparent velocities 
of a reflected wave may be very small if the angle of the slope of the 
lateral surface .if a salt dome is large. 

TSIMKL'ZON, I. O., "The Deep Structure of the Earth's Crust and Teilnnlcs 
of Azerbaidzhan According to Data of Geophysical Investigations," 
Sovetakaya Geologiya, No. 4, pp. 103-111. 1965. (Translated from 
Russian), Contract DA 49-083 QIA-91S7. 
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VESIAC 13,634 VU 

of its oil-bearing rwloSon Ä.^ Af rbai?/han a"d ^ the tectonics 
pretation of ^."vityTonXl    Incl .HIH IT^L? " ^"'^"'ve inter- „i »*"j»7 ■numauBS,   Included are section«; nf ti.o ,...,.^i 

VESIAC 13,081 VU 
AD 624 7 If) 

VESIAC 12,442 VU 

TUCKER 
se 
VV, ̂ ^^p^S^S^E ons, Re- 

Analyses, 

pared with alluvium or vallev tuff    Ti,n i aV"y COm" 

t^her frecuencies ..r.« ^^"av.;'' b'CkgrOUnd ^ ^ *« 

SSSÄtpS Kr» w^S^ar1 c^Uvy p'•ik,• tratTsn-7H. ' (Translat^ f'-"m Hussianr Cl)n- 

'■> IhfÄXiSSSy? S'nU',Ur" ,,f K',U,I—' TurkMH.n.a, and 

Md Apsheronsk stages and tl.e red colored layers rf£ N' o^S     ' 

f,.,,,,/!"" r"('k, S:,m>,1,,s ■^'•J^-tod to determinations were collected 

 1™;;,',',;,',';""'" ""■■'■'■ ""ds:"-'- bn*"> »p. «., ,,„„.„„. 

TURCOTTE, F. T.-Hie New EmtUnd Seismic Network. Final Bel Ren, 
16 ebruary 1962 to 15 Septe.^eFlMeT^pt. N.i AF I 1 66 7V7 
Contract AF 19(628,-358, Borton College. SSt Hm.^   ffl« 
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VESIAC 15,190 VU 
AD 644 200 

VESIAC 17,300 VU 
AD 664 078 

A S-P network of five stations in New England has been established 
and maintained.  Seismic data from the four northern stations are 
telemetered to the fifth station at Weston. 

Refraction studies have determined crustal thicknesses underlying 
the four northern stations.  Correlation of these results south to Weston 
is questionable. 

Anomalous departures of arrival 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 is summarized from 
November 1962 through September 1966. 

Work with crustal transfer functions applicable to New England 
is described, and a ray theory explanation given for the impulse re- 
sponse obtained. 

TURCOTTE, F. T., The New England Seismic Network, Final Sei   Repl 
Sept. 1966 Through Sept. 1967, Rept. No. AFCRL-67-0549   Contract' 
F19628-67C-0021, Boston College, Chestnut Hill, Mass.. 1967. 

A description of the station sites and instrumcntalioii forming the 
New England Seismic Network are presented. 

Local earthquake activity recorded from September 15, 1966 to 
September 15, 1967 is summari/wi. 

Magnification curves for the recording system form an Appendix. 

VESIAC 19,155 VU 
AD 844 655 

TURNBULL, L. S. JR., D. O. LAMBERT, and C. A NEWTON, Rayleigh 
Wave Discrimination Techi^iques^Bctween Underground Explosions 
and Eartiiquakcs. SciTRept,   rkpü No. 21l, Contract VT/67Ö2   " 
F33657-68C-0945, Telcdyne Inc., Alexandria, Va., 1968 

Discrimination between underground nuclear explosions -md 
shallow earthquakes using the vertical component of the Rayleigh 
wave is achieved using .several techniques.   This analysis includes 
the previous developed are.i under the Rayleigh wave (ARZ), the 
newly applied total energy (ERZ) and the total energy transported 
across a unit width of the wavt;',uide by the Rayleigh wave (REF). 
Results for several explosions a,\d earthquakes of varying magnitudes 
arc presented.   Evaluation of llie.se techMques and their applicability 
In an automated discrimination program is discussed.   An attempt 
is made to incorporate a matched fUter approach for weak signals. 

VESIAC 19.269 VI' 

TURNBULL, L. S., and D. B. RABENSTINE. Rayleigh Wave Analysis of 
Atmospheric Explosions, Sei. Rept., Rept. No. 228, Contract VT76702 
I'3.l657-68C-0945, Teledyne Indust., Inc., Alexandria, Va., 1968 

During the month, of Jily 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 are dis- 
cussed individually, and a summary of pertinent data Is presented In 
several figures and tables. 
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VESIAC 19,037 VU 

TURPENING, R. M., A Linear Mode Filter for Seis-.iic Waves, THESIS, 
Contracts:   AF 49(638)-1170, AF 49(638)-1759," U. of MtChlgUl, I. S. T., 
Ann Ar'ior, Michigan, 1966 

T'iis 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. 

VKSIAC 12,333 VU 

TVALTVADE, G., "Some Data on the Structure of the Earth's Crust in the 
Abastumani-Tsnisi-Moktsevi Region (Eastern Georgia), IK v. Akad. 
Nauk SSSR, Ser. Gcogr. i. Geof., Vol. 9, No. 1, pp. 36-38,TM5, 
(Translated from Russian), Contract SD-78. 

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 essential features:   the gas flow is so rapid that 
dynamical effects of compressibility are present; the system has 
axial symmetry. 

VESIAC 10,930 VU 

UDINCEV, G. B., "The Relief of the Kurile-Kamchatka Trench," Trudy 
Instituta Gkean. Acad. Sei., Vol. 12, pp. 16-61, 1955, (Translated from 
Russian), Contract SD-78, 

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 investigati >n of the 
relief of trenches.   This section covers roughly the period 1880- 
1955, and is concerned with the expedition:-, and investigations of many 
countries; (3) The principle features of the relief of the Kurile-Kam- 
chatka trench.   This is the longest section of the article.   Illustrated 
with a number of figures, it contains a thorough discussion of the 
subject; (4) The geological structure of the Kurile-Kamchatka trench. 

VESIAC 12,136 VU 

UNDERWATER SYSTEMS, INC. (STAFF), CHASE 111 Source Data. Tech, 
Progress Repl, No. 7, Contract NOnr 4026(00), Underwater Systems, 
Inc,, Silver Spring, Md., 1965. 

This report contains pertinent data obtained a  sea from the ex- 
plosion of the Coastal Mariner.    Hie shot location A'as:   latitude 37° 
11.8 sec North, Longitude 74° 21.1 sec West; accuracy was estimated 
at plus or minus 250 yards.   The water depth was estimated to be 
approximately 5000 f( ut.   The shot depth vas approximately 900 feet. 
Die yield was approximately 700 tons TNT equivalent.   Meteorologi- 
cal data and sequences of operations are given, and six figures are 
included. 

UNDERWATER SYSTEMS, INC. (STAPF), CHASE IV Source Data, Tech. 
Progress Rept. No. 8, NOnr 4026(00), Un.'.erwater Systems, Inc., 
Silver Spring, Md., 1965. 
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VESIAC 12,622 VU 

VESIAC 14,453 VU 
AD 635 803 

VRSIAC 13,410 VU 
AD 652 389 

VESIAC 7997 VU O 

plosiln'of CHASFTV
31

!"
8
 ^T^ ^ 0btained at Sea from "« ex- 

JStfj^^thfÄrdata on shot iocauo"'watw ****' 
UNDERWATER SYSTEMS, INC. (STAFF), CHASE V Source Data   Tenh 

UNDERWATER SYSTEMS, INC. (STAFF), Spectral Analysis of Hydroacous 

f^^^^OmmmmrUmT^SBF^siems    nc    Silver Spring, Maryland, 1965. '        ei 

Hamilton and Patterson reported on spectroirram analvsis of ti,P 
hydroacoustical signals received at Bermuda and'Sne ."ted . J 11 e 

w nnLT1 nT"8-   COpieS 0f the ma«netic ^ recordings were to- 
warded to Underwater Systems. Inc., for cape loop analvs'     This 
report presents typical results from that analysis,   ^e an ilvlis pro 
cedure, performed bv transferring the signal of interest S a tane loon 

scrlw  ^nr^ l***™?™* Singer^Metrics A.ulvUrf'i^ I100" 
d sctsed   Data'T'  r'' T m.0dificatio" °( ** «nalysia band are 
Chase IV    w.t: ,       "^f' K1Ve reSUl,S f0r Cllase "• Chase III and Chase IV.   Reverberation losses and conclusions are given. 

^^T^'^^^l^ Ti ^rrfV' ^ Compresa.on. Contract 
CaTli1

2^79fi3(0FSA[4?sK
l,ÖNLY!:l0C,,■On^^ 

VESIAC 5543 VU 

UNITED ELECTRODYNAMICS, INC. «'STAFF). Digital Service,, K.,., No. 
3.Contrac. No. VT, 2037, United E^^DyS^^^^ 

Discussed are the activities of the Computational Services Pro- 
g am of the VELA UNIFORM Data Analysis Center, and a ll" of the 
digital programs.  The DATDC library of digital seisTograms his 
grown to almost 600; the list of available digitized da     is kept    n 

!rDATDc'dTir;.r,oa,i>d 7cvs hvo -^^-'••"^^t;;, tne HATDC    The tapes are b.nary. low density (200 frames per inch) 

IBM 7000 o,  1400 series computer, but those with CDC 1604 computers 

ATOCVre?,1,le7f 0rlgina3 taPea' and Can bP '««-»»"hed cop es     ' 
cS dhT .1lüir;

,n,S- Dl8CU8Md ,S dl«ltlZln8 ^ shdrt-period MHital, 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 Seismic Measure- 
ments, Project 8.4, AARDVARK, Contract No. VT/2037, AF 33(657)-7427, 
United ElectroDynamics, Alexandria, Va., 1962. 

VESIAC 5589 VU Data from this event of May 1962, a shot at NTS in tuff at a depth 
AD 417 154 of 1434 feet with a magnitude of about 4.9 nib, 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. 

UNITED ELECTRODYNAMICS, INC. (STAFF), Long Range Seismic Measure- 
ments CACHE CREEK EARTHQUAKE and CACHE CREEK AFTERSHOCK 
Contract No. VT/2037, AFnV3(6b7)-7427, United ElectroDynamics, Inc., 
Alexandria, Va., 1963. 

VESIAC 6193 VU This repor; analyzes data from the Cache Creek, Utah earthquake 
AD 414 513 (August 30, 1962) and aftershock as recorded on the LRSM film seis- 

mograms from 40 mobile field teams and several seismological 
observatories. 

UNITED ELECTRODYNAMICS, INC. (STAFF), Long Range Seismic Mea- 
surements, CLIMAX, Contract No. VT/2037, AF 33(657)-12447", " 
United ElectriDynamics. Inc., Pasadena, Calif., 1964. 

VESIAC 8346 VU This report, prepared for the Air Force Technical Applications 
AD 443 836 Center, Wash., D. C, by the Earth Sei. Division of United Electro- 

dynamics, Inc., provides an analysis of signals from the following: 
operating mobile field teams; Wichita MSs. Obscrv., Oklahoma; Uinta 
Basin Observ., Utah; Blue Mts. Observ., Oregon; Cumberland Plateau 
Observ., Tenn.; Tonto Forest Observ., Arizona; and several experi- 
mental or temporary stations operated in connection with other re- 
search programs. 

UNITED ELECTRODYNAMICS, INC. (STAFF), Long Range Seismic Mea- 
surements. Project 8.4, BILBY, Contract No. VT/2Ö37, AF 33(657)- 
12447, United EleclroDynamic, Inc., Pasadena, Calif., 1963. 

VESIAC 6844 VU The purpose of this report is to provide an analysis of the LRSM 
AD 423 073 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 procedure, 
data and results.   Tables and figures are provided, and attached to the 
report are illustrative seismograms showing the signals recorded at 
a number of locations. 

UNITED ELECTRODYNAMICS, INC. (STAFF), Long Range Seismic Measure- 
ments, ProjectM^^ui^E^ORTjlAOTHQUAja;, Contract Mo. VT/2037, 
AF 33(657)-7427, United ElectroDynamics, Inc., Alexandria, Vn., 1963, 

VESIAC 6224 VU A long-range seismic measurements program was established 
AIJ> 414 812 ""dei- VELA-UNIFORM project 8.4 to record and analyze short- and 

long-period seismic data from a series of U. S. underground nuclear 
tests.   This report analyzes the Bridgeport. California earthquake of 
April 5, 1962 as recorded on the LRSM film stismograms to provide 
data for comparison with shot data.   Instrumentation at the mobile 
stations is presented.   On April 5, 36 mobile stations were operational; 
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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.   Also shown are unified magnitudes 
and first-motion indication with reference to Technical Working Group 
II '"irst motion criteria. 

UNITED ELECTRODYNAMICS, INC. (STAFF), Long Range Seismic  Mea- 
surements, Project 8.4, SALMON, Rept. No. 113, pFeJect VT/2037 
Contract AF 33(657)-12447, United ElectroDynarnics, Inc.   Pasadena 
Calif., 1964. 

y^inn0,^72 VU ThC event and recordinss are described.   Twenty stations recorded 
AD bü9 176 L-P signals, thirty eight S-P signals.   Computed hypocenter as dflter- 

mined by a digital computer showed an epicenter shift of 13.5 km, N 
07   E.   The average magnitude was 4.50.   Tlie travel-time residuals 
for the Pn and P phase data corresponded favorably with those derived 
from the GNOME event.   SALMON was recorded by LZ-BV at 5700 km. 
Illustrative seismograms of the signals are attached. 

UNITED ELECTRODYNAMICS, INC. (STAFF), Long-Range Seismic Mea- 
surements Project 8.4 Seismic Waves from the SS Village Explosions 
Project VT/2037, Contract No. 5P 513(057)-12447, united Electro- " 
Dynamics, Inc., Pasadena, Calif., 1964. 

Y^l^C 8875 VU The purpose of this report is to provide an analysis of the LRSM 
AU H.ii aj^ filrn 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(e57)-12447, 
United ElectroDynarnics, Inc., Pasadena, Calif., 1963. 

VESIAC 7125 VU A long-range seismic measurements program was established 
AD 426 239 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 
site information and unified magnitudes from Pn and P waves; b) seis- 
mograph analysis diagram; and c) TGW-II first motion criteria and 
diagrams. 

UNITED ELECTRODYNAMICS, INC. (STAFF), LRSM, Project 8.4, West 
Virginia Earthquake, Lab. Rept. No. 117, Project VT 20^7, Contract 
AF 33(657)-12447, United EleciroDynamics, Inc., Pasadena   Calif 
1964. 
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VESIAC 10,131 VU The purpose of this report is to provide an analysis of the data 
from the West Virginia Earthquake of 25 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 (CPSO), 
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)-7427, United ElectroDynamics, Inc., 
Alexandria, Va., 1964. 

VESIAC 7537 VU 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; ?) 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, United ElectroDynamics, Inc., 
Pasadena, Calif., 1962. 

VESIAC 7995 VU 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 ana 2. 
significance levels can be derived; In application 3, probability of 
error in classification can be derived.   In this sense, the methol is 
quantitative. 

UNITED ELECTRODYNAMICS, INC. (STAFF), A^um-of-Squares Method 
of Seismic Phase Identification. Contr. No. VT/2037, AF 33(657)- 
7427, United ElectroDynamics, Inc., Pasadena. Calif., 1962. 

VESIAC 7996 VU Considerable difficulty is often encountered in the determinaticn 
AD 460 783 of arrival times of the P   and Lr signals on seismograms.   Traces 

have been studied representing various combinations of the com- 
ponents of earth motion.   From this study it lias been found that the 
sum of the squares enhances signal noise ratio and facilitates deter- 
mination of the P   and Lr arrival times.   It is felt that the results 

of this preliminary study are sufficiently encouraging as to warrant 
further investigation on ;i wider scale. 
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VESIAC 9441 VU 

UNITED ELECTRODYNAMICS, INC. (STAFF), Tonto Forest Seismologicai 
Qbgervatory, Semiannual Rept., 1 June 1964 to 8Ü November l&Tgbn 
^rÄF^657)-7747, VT/070, United ElectroDynamics   PasaSa^"' 

This semi-annual report of the TFSO, prepared for the Air 

TFSO and' " Ca;,APPl:Cati0nS Center' V™**** brief hisorl of 
Uons   Til ZLr" aChVity, 0f the observatory ""der five major sec- 
calculauon P m H' ^^ r0Utine WVltions, analysis and calculations   (2) system modification, involving station and field 
equipment and P-wave coherencey study instrumentation. manal H 
development; (4) instrumental J^J^^U^^ X/e 

ZntrLZl      S With a Sh0rt aCC0Unt 0f the ^ of o"herS-vSA 

VESIAC 7207 VU 

UNITED ELECTRODYNAMICS, INC. (STAFF), Tonto Forest Seismologicai 
Observatory Information Bulletin. Contract No. VIVü'/ü. Af «3(600^- 
42159, United ElectroDynamics, Pasadena, Calif., 1963. 

This report presents information concerning the instrumentation 
and^erationof the Tonto Forest Seismological'observatory   Pay^. 

VESIAC 8342 VU 

UNITED STATES ARMY ENG. WATERWAYS EXP. STATION (STAFF) 
IggiitpLC^ Cavities Background 

1964 S' Waterways ^P- St3'10". Vicksburg, Miss., 

linn nfS,?111^ StUdy ^ conducted to determine whether construc- 
tion of large underground cavities for large-yield decoupling is feasi- 
ble from an engineering and construction standpoint.   A review was 
made of various techniques which could possibly be used to develon 
or construct a cavity, and a literature search was made of 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 *l,e and depth desired.   The results of other investigatioJindi- 
CRted 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. 

VESIAC 7765 VU 

UNITED STATES COAST AND GEODETIC SURVEY (STAFF). Catalogue 
IJ . ^f J lU6"18/"^ Eirthq"«^°f Comparable Diat^nc^Sr- 
No. VT/20347U. S. Coast and Geodetic Survey, VV^ITTDTC., I960. 

stati^nT1™  VM
16

 
0f catal0Kued events with distances to recording 

stations.   This table contains the calculated distances from the sta- 
nons used to each event and the distances to the earthquakes used 
for comparison with the event.   Distances to events less than 1000 km 
were computed by the Gauss mid-latitude method.   Greater distances 
were computed by the use of the haverslne method.   Distances tT 
earthquake epicenters were determined from the travel times of the 
P phase and have an accuracy of 25 kms.   These events are included 
1   Ramer; 2) Promontory: 3) Walnut: 4) Poplar; 5) Socorro: 6) Lon-ur 
7) Bianca: ^ Oct. 6, 1957; 9) Oct. 10, 1957: and 10) Ripple Rock   '' 
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VESIAC 7577 VU 

UNITED STATES COAST AND GEODETIC SURVEY, (STAFF), Generalized 
Trouble Shooting Guide for the World-Wide Standardi/oH Seismograph 
Network, Contr. No. VT/^Ü34, U. S. Coast and Geodetic Survey, Wash., 

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 

VESIAC 7029 VU O 

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), Seismological 
Bulletin Special Field Program Nucva Concepcion. El Salvador (NCS) 
Contract No, VT/2034, Ü. S. Coast and Geodetic Survey, Wash    D  C' 
1963, (OFFICIAL USE ONLY). 

VESIAC 11,438 VU 

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), Seis- 
mological Bulletin Special Field Program Nueva ConcepcioiTEl 
SalvactoFTNCS), 1964, ARP~A" ÖFdir No. IVii, 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 Ge'ologico 
Nacional.   The Project's sponsor is given, and the objectives of the 
program.   The preliminary bulletin includes only the data from the 
Denioff film records.   Special processing of the magnetic tape records 
will be recorded later.   Included in the report is a section on Instru- 
mentation.   Also included are:   (a) a map of El Salvador showintr 
seismograph stations; (b) graphs of response and magnification 
curves; and (c) tables showing physical constants, operations sum- 
mary, epicenter computation, interpretations. 

VESIAC 7427 VU O 

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), Seismolog- 
ical Bulletin Special Field Program, Nueva Concepcion El Salvador 
(NCS) October 1963. Contract Vf/MU, U. Ä. Coast and Geodetic Sur 
vey, Wash.. D. C, 1964 (OFFICIAL USE ONLY) 

VESIAC 7271 VU 
AD 427 094 

UNITED STATES COAST AND GEODETIC SURVEY (STAFF). World-Wide 
Standard Station Seismic Measurements. Project 173-7 
Contract No. VT üUH U.S. Coast and Geodetic Survey,' 
1963. 

AARDVARK." 
Wash., D.C., 

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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VESIAC 7074 VU 
AD 425 491 

test JxploSa;^0;^:^ 1^71 ST* *** fr0m ^^ 
of the World-Wide Network of »aLf^H J       ata USed are from s,atio"« 
Suppleme„tary ^Ä^ Ä'^SS*' and ^ ^ 

VESIAC 7075 VU 
AD 425 803 

VESIAC 6205 VU 

VESIAC 6604 VU 

VESIAC 6206 VU 

VESIAC 5482 VU 
AD 411 962 

UNIZd7rrsSiL
0^mTMG

e^
Drf ,Ct

SURpVEY (STAFF'- W—de 
1963. '    • S- Coast and Ueodetic Survey, Wash., DTC., 

test e^plosTo^at't^^rS S^TT T*™ ^ tnm ™^ 

1963. and Geodetic SürveyTwäshTTDrc,, 

1963 Ceodetic SUrvey, WäsiTTDrc., 

lions of the World-Wide Nolwork /<>.;,,   ! t    USed '"'e 'rom s,a- 

CoiUract No.Tl7?ü3^riJ:XT^in.FülSFU'       ' MtA "* urvey. Wash., D. C., 

iw No. v.vadM, B.8. u.T^oa.arK'virj;.?^""■ 

■■■■oje?,» C'"'Sar,'™'1 fn^"' "' ""' Mv-'M **'"""< 
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Sst^e^sX' are PreIiminary and ^eCl ,0 later ^°n 

VESIAC 6605 VU 

VESIAC 5497 VU 
AD 413 619 

UNITED STATES COAST AND GEODETIC SURVFY ^TAPEM   «,    ,. 
Standard Station S.ismtc M^ZZ^l^J^7^,^^^ 

test e^oS^r^s sy^ sr Ha,a fr "uciear 
tions of the World-Wide Network of a-a'nJS t       Sed are from s(a- 
certain supple.entary l^TZn^X^nTSl ^ ^ 

UNITED STATES COAST AND GEODETIC SURVFY fSTAFFl   u;    M „,-. 

Ccmiract No. VT/2034. U. R UoastTd ^Sffi gvey'. WaX.^!^11, 

Data from this event of March 1962   at MT«; I« »n 
of 448 feet with a magnitude of ,1K n   4 V /     \ alluvium at a depth 
the most part. The d "i inH Ho . 4f/.mb), concern Pn and Pg, for 

amplitudes, and - Ct^^^od^-^^^^^r0dS- 
for P„ alone are magnitudes and travel-toe reSalf "Ve,1 

tat jfÄ ^LTÄt ^^n io:s:t^Tpu- 
Ä\VlomÄ^^^^^^ 

An appendix presents seismic analysis dii.n-in^   Twr n r    . 

VESIAC 5499 VU 
AD 411 414 

UNITED STATES COAST AND GEODETIC SURVFY ^T^r^.^   «,    ,. 

1963 vr ^34. U. ij. Coast and Üeodetlc Survey, Wash.. P. fc., 

VESIAC 6055 VU 
AD 414 535 

UNITED STATES COAST AND GEODETIC SURVEY fSTAFPl   w    M u ■. 
P^ndHdStaUonSelsr^ Measurements  Pro L   173T cS^ - 
Conü-ac. No. V1VM34. U. SnSWfeS^^CT'. C. 

-es, SSsir anr^lad'rS sTtf^ T^'^^ ^ ^ n^ 
-ions of the VVorld-Wide N U o i  ,f a "nd^   d S    ' "^ *? ^ •S,a- 
certain supp.emon.ary stati^  ^.J   t ^SSe! ^ ^ ^^ 
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m.t rc^li 

•♦   *M   «At>«   '•«•.Mk    «•  M «fl 

MtfMfuti»c«»Mi «^MI t^tt^fc —tit tam »UM •» 

i r g r*M*«» MI n^M« iu~r »< 
«TAm 

tn.t 

«* 111 «*•>•# t« 4h «r **■•!    in«l )«■ t 

41» III Ml 

#1    ft f «•«* «Mi I«»4*«M ahfwn  «l4*K«* »M«,*,! «•,, s, .»pi 

Oii;» 

» vti|tfft4tf«(CMj| 4lNt(*M*iirv M tntA   »IAH    »„rUWM» 
• •«««».4 »««M, **«•,.< tip««,..^^.. IH.|»«I iti.:. ii<%.\f'«r 

««ifn «TArttciMfr AMioiOHmc mmnr itrArri. ««rid.**» 
'»**%" \-ri«ii i   I r-H,-*^ r*.«^» ibf,r,  Aj 
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«in %v 
a. ..♦ 

I» 
4 H ••• 

tUSATDtU n 
4MltM4 

»>-i-fi.  i >irinit >i>■ M ••»»«»f•«»••••  I**»!»«* it!-*  iinun^ 
Cbrffwl «.  VT"K»I   I    « <•«•«! Mir««<A>«» !..»•••   Va4>    l> • . 
trnt 

to IM* *•*« »•!•>»« •»* NM^nN »tM« i*4Nrr*^. «m pf»i»" • 
i «a iw «MMMT ••«.•MII^ ol N «r» p«v«MtMl. 

•IIS 
10411 

i'HtfKIt 9TAn*i CMVT AM* UMSNCmUNVKM IVTAm. «r..tMt 

iMM .4 ii» WtorM'WNlr Nrl««*rti ol ••Mtonl SH•>««<«:raith* «4-4 Imm 
•MMi mtr*™*1"**™ »tMtam* hMttmt •tmiUr in«l mmmi•>. 

•     ' Vl' 

\liaM'«3» vt* 
AD 417 MS 

vtaiAcezie vt< 
Anii»oo« 

VMMC MM VI 
\i> in 319 

• mm. *TAII ;.. oAjn ^su... I«M IH M II\M «ÄfAn«. *;;'«■*"*• 
»«■»Uni J»*«H^ *•,.«.».  Mr4«-r.mr »U   Pnijr» i 1737. JOIINNV HO^ 
(V«itMi ^-  VT*JMI. • . « CNI« and iSmdrin ftinM. W^J»., D. C. 

■M. 
la ihf a..i rr|»'r«. ihr JCNINNY HOY r«rni m «Irwribrd. «mi 

prrltmiMrr data «»«i ihr «TIMMW rmmline •»! <i arr nrr>*ni«l. 

i M n 1» STAT» a , „AJTT ASH ».um» TK   « HVK ^ <SI A» »     *..rl.l-WM. 
aanUnl l«a<i»n Jh'it.mir Mra»«rrmmli». I»ni)rcl 17.1.7. UTTIJ7 

Ff l-IJ^R I   r.-nirarl No. VT*JÖJ4. I*. 8. Coa* am« ».r.«»rlir ftirvpv. 
WaiA., n. t.   1983. 

b. ihlf «h.»! rrt«.rl. ihr UTTl>: KKI.l.KH I rvrnl i« dr»nlH-d. 
aint itrrliminant dala on Ihr «rmmir rrrordln»-. o( tl art- prrMiHrd. 

rNiTW»sTAn:8(OAffr ANIU.KOOKTIC «IHVKY (SIAKK. w..ri.i-v..i.- 
•andard SiJiion 8rti»mu- MraMinmrnli*. I'rojocl 173-7. IJTTI.K 
KRUKU II   Conlra« I N... VT'?.134. U. 8. foasi and (..-.KliMir »jrvrv. 

Waidi.. I>. I .. 1965. 

In ihiN >«hol rrporl. ihr rvrnl ladmrrlbrd. and prrllmlnan dala 
•m Ihr Hi-iMi.i.   rrcordini: of il arr |»rrnrnlcd, 

I'NITKI) OTATKSCOAffT AND GKOnKTIC SURVEY (STAFF). World-Wldi' 
Siamlanl ».Hi.'ii SIMHIHU" Mrasnn-nirnts. Pnii»'«-! 17:i-7, MAP. («m- 
ir.nl No. \ f2ö34. T. S. Coanl ami Coodrlii   Äirvrv, Wash., n. C. 

1963. 

Tins rci«>ri comprlwH ai. analysis of srisniii" Hala rrcordtd from 
Ihr MAD ••V»MII at UM  NTS by Ihr Standard Stations.   These dala are 
supplemenled hv retordmcs at the Coast and C.eodelic »irvev stations 
havmc instruments similar to those of the Standard Stations.   These. 
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Mdath»rtf«U   «III br ««Ml In \ >:(.A-1 NirONM |Mniri|Mnl» l<>r 
•iiali«» dlrwifd lotrartf IN* dr**l»timmi «l mvihnd» t-r dlaiinatvtoiittiii 
tola—w «>«|>|n<4i<« and »«rlhqiMkr mUmnne mmrv»». 

INtlKD «TATCSCOAVT AND CKODCTIC A'RVKY (STAFPt. WprM»Wldt 
Jt4n.1J>.l >«jl...e. Sri.n.M   Mramifrtt.rnl».  ••»..Jt-rl  IT1-7    MARFtlA- 
MAI.inu   r..nlracl No. VT'SOM. I'. |.7oaii and (*..<£<ir .«*. v« 
Waah.. D. C 1963. 

VKSIAC 6043 VU Tht» rvpurl i» ••««■ uf a avrit« wwlvtinit Mpinnir data tn-m nurlrar 
ItM nploalonii at lha Nevada l< -' ftl#.   Thr data uard arr fmm ala* 
Ilona id ihe World-Wide s« • *   t k of Slandardi/.i'd frtnmotiraphit and 
fmm crnain mipiilrmeniarv «taimna havlnit innirumrnin »ilh »tmilar 
rtaponiw chararirrmiir». 

UNITED bfATKSCOAOT AND GEODFTIC SIRVKY (8TAFFI, World-Wide 
Kandard SUtlon Selwmic Mrasurcniniln. Project 173-7. I» AC A. Con- 
Iracl No. VT 2M4. I . S. Coa-i .md (icodptir Sürvw. WaHh.rB. C. 
1963. 

VKSIAC 6217 VU In thla shot report. Ihe evenl la dewnlK-d. and prrlimman data 
AD 417 876 on the MMMUU- recordlni: of it arc preaenled. 

INITED 8TATKS COAST AND C.EODKTIC SURVKY (STAFF), World-Wide 
Standard Salton SfUmic Measurements. Project 173-7. PACKRAT. 
Contract No. VT 2034. I'. S Coast and Geodetic Survey, Waah.. D. C.. 
1963. 

VKSIAC 6056 VU This report analyzes seismic data recorded from the PACKHAT 
AD 414 676 event at the Nevada Test Site hv stations of the World-Wide Network 

of St mdard S?isnio^raphs.   These data are supplemented by recordings 
at U. S. Coast and Geodetic Suivey stations with sinvlar instruments. 

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide 
Standard Station Seismic Measurements, Project 173-7, PAMPASj" 
Contract No. VT 2034, U. S. Coast and Geodetic Survey, Wash., D. C, 
1963. 

VESIAC C848 VU This report is one of a series analyzing seismic data from nuclear 
AD 424 028 test explosions at the Nevada Test Site.   The data used arc 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. PÄSSIAC. 
Contract VT/2034. U. S. Coast and Geodetic Survey, Wash.. D. C. 
1963. 

VESIAC 6606 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. 
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VBMAC 6M7 VI 
ADttSftU 

i* rrcn rrAn»vtiAgx AHU UKOMTK «IKVKV ifTArn. warM-wid» 
•«mUnl aaimn firi....i.  Mrjwirrmrni»   INuMrl IT)<T. I'FllA  rim- 
(nsncnmannrxT^ji- ««i r^AHi. k.r>^: wiAT. P. C. 
IMS. 

Thin rr|»irl I» unv al « arrl»» «iMly«lnit ftrlimtlr dmU f cm i no 
clvar irirf r«|i|nKion «l ihr Nr». 4« li»»! flllr.   Thr dala uard arv Irtira 
»unons of ihr Wnrld-Widr Nrtwtirti »I Bandanl ?» ■..,.>..,• 14|.i^ and 
from crriain Mi|i|ilrmrniary Ntalmna havimc aimllar innlnimrnlN. 

VKSIAC 6057 VU 
AI)4H 702 

UNITKI) STATKSCOAffT AND UKODCTK' SlfHVKV (STAFF). World-Wld* 
aandarrt Slallun Spinnilr Mramiri-mrnlh. Projrcl 173 7. PlJkTTE. 
Conirarl Nci. VT'2ö3f U. S. C„»*i jnd (UHidrtir Atrvvy. Wa«h.   I), C. 
1963. 

Thlh ti|..ii i-, ..in of a -i ni •   UMU. m,- ■.. I..I.I,< data 'nm  nurlear 
leu! MBlMlMM al Ihr Nrvada Trm Slip.   Thr dala uiwd arr rrr  idrd 
by iiiallonH of Ihr World-Wldr Nrlwork of Standard SriamoKrapiin .i <i 
crriain Hupiilrnirnlary Ntallonit having aimllar InnlrumrntM. 

VKSIAC 6218 VU 
AD 417 942 

UNITED STATES COAST AND GEODETIC SURVEY (STAFF). World-Wldr 
aandard Statlop SeJHmtc Meagurementa. Prolecl 173-7, RACCOON. " 
Cbnlracl No. VT/2034, U. 8. Coasl and Geodetic Airvey, Wash.. li;C.. 
1963. 

In Ihis shot report, the event is dcsicribed. and preliminary data 
on the seismic recording of it are presented. 

VESIAC6219 VU 
AD 418 062 

UNITED STATES COAST AND GEODE "tc SURVEY (STAFF), World-Wide 
Standard Station Seismic Meaaurements, Project 173-7, RÖANOKE~ 
Conliact 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. 

VESIAC 6054 VU 
AD 414 705 

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide 
Standard Station Seismic Measurements, Project 173-7. SACRAMENTO, 
Contract No. VT/2034, U. S. Coast and Geödete 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 läirvey stations having similar instrumentation are used as 
supplementary data. 

VESIAC 6220 VU 
AD 417 678 

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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IIOMol ih» World.WM» N»t«»r« ol ftMtord »n*nutnp*» M* I mm 

UMITKU ffTATK»COA»T AND ceODETIC SI RVSY (fTAFf >. »orM-Wldt 
9«nd«rd »aixm SriiMnlC 11—ifttt—U. Proj«! 173.7. tflRIW. Com- 
iiid No. VT/1BU. U. I. Toaii awl totWie fcrwy. VaA.. D. C. 
1961. 

VKSIAC &4SI VU This tfwl rtport is IUIM4 en »«•' 4» of ih* AdvancMl RvaMrch 
AD 411 0M Pro)«cift Agvncy, Dv|Miiiin»ni a( Uttoim*. lo provid» informaiiofl which 

may pro«* ol «ahi« in the niudy of data f mm nurlaar <p .«« Thv dala 
coniainad in ihi» rvporl ar« prvllmlnary and «ib)«cl lo lalar rvvialoa 
aa may be nacemwry. 

UlHTED ffTATCS C0A9T AND GEODETIC SURVEY (STAFF). World-Wide 
Standard Slallon Saiamlc Mtaaurementa. Projecl 173-7, SBXLL BOY. 
OSBMI VT/S0S4. U. K Coaat MroBEnS mnSf, WaA.. D. C. ~ 
1963. 

v KSIAC 6607 VU Thla report la one of a aeries analyzlng aelamlc dala 'rom nuclear 
leM exploalona at the Nevada Teat Ste. The data uaed arc 'rom «ta- 
tlons of the World-Wide Network of Standard SelamoKrapha and from 
certain aupplementary atatlons having almllar Inatrumenta. 

UNITED STATES COAST AND GEODETIC SURVEY (STAFF). World-Wide 
aandard Station Seismic Meawirements. Prolect 173-7. WHITE. Cöii^ 
tract No. VT/2034, U. S. Coast and Geodetic Survey, Wash.T^TC. 
1963. 

VKSIAC 6221 VU In this shot report, the WHITE event ib described, and preliminary 
AD 417 677 data on the seismic recording of it are presented. 

UNITED STATES COAST AND GEODETIC SURVEY (STAFF). Woild-Wide 
Standard »ation Seismic Measurements. Prolect 173 7, WICHITA, 
Contract No. VT/2034, U. S. Coast and Geodetic Survey, Wash., D. C, 
1963. 

VESIAC 6222 VU This report is one of a series analyzing seismic data from nuclear 
AD 418 051 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/1,034, U. S. Coast and Geodetic Survey, Wash., D. C, 
1963. 

VESIAC 6223 VU This report is one of a series analyzing seismic data from nuclear 
AD 417 915 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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IAC H.KM w 
AD «M U4 

, „ »TAT»;» («Ol. « MV  «»T Arn. »«tyo< ^fT'^ 

Prugr«»» Rrporl for ilw UH»»! r~<i'.< !Wc»ii*»r IT. Il« 
AH FA Ortrr Mo. IM-M. Ü. i. 0«»U »ir».. Dtmnr. Colondo. IMf. 

TW»-rllel« r«port« «i »or* in lhr«t »rt«»   (I» R D Ourrhrr* 
«nd J C   itUrr rvport lhal a »Hmmie-nlneHan «urwy nwdt br "»• 
ü«ol. 9ar*i in «h« »icmMy of CP90 in Jon» and Julr. >»•». indicat»« 
ihr wlortly i4 ■•lamlr wave« In lb» upptr crualal taytr (Pi> »a 6.1 
km  «re   in «hr mlrrmrdUlr Uycr (I" • .. 6 7 km   -re. »nd .n ll.r u|n--r 
manll* la 8 0 km/nw or allitWIy •»»«»•"   ah*r r*MiWa cd Ihl» aurwy 
irr inchidMl: (t) L. C   Parkrr and Rr^inimn have prepared a new 
miimale cd the abundance td Ihe major elemenin in the conUnemal 
cruM ol Ihe United »aiea.  The method uacd »a lully dencrlb«»: (3) 
A »elamic nol»e aludy made by R. K Wirrlck on iweKy-one recordiim 
nllea occupied durliiK a UmK-ran«e »elamlc-refraction program In 
Norway Indlcalea no obvloua correlation of nolac levela with maK>r 
geoloitic provtnc««. 

VESIAC 13.858-V VU 
AI) 648 415 

VKSIAC 9386 VU 

UHKOWITZ. H.. Tranamlaalon Requtrementa for » World-Wide LASA 
Network. Coiilr«cl A«ency Document. Advanced Keaearch Projecta 
ÄiencyTWaahlnicton, DC, 1965. 

This paper preaents a standard mode of operation for data trans- 
mission, conslstlnn of transm'sslon of detected-event reports lor 
those events whose seismic mannltude Is equal to or «reater than 
4 0   If the world data center to which the material is transmitted 
desires a processed and cleaned-up selsmo^ram representing one 
particular event, this would be transmitted, upon request, bv electro 
maKnetlc 8irnalllnK (teletype, for example).  Other modes of opera- 
tion are considered.  Requirements for these modes are considered. 

URUPOV A. K., •Kinematic Features of Multiple Mixed Waves," Akad. 
Naift Prlkladnaya ücofUika.. VoL 17, pp. 93-103. 1957. (Translate 
from Russian), Contract SD-78. 

This paper deals with longitudinal seismic waves related to multi- 
ple reflection and sinßle refraction at one boundary in any sequence. 
The existence of such wave? 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. 

VESIAC 14,373 VU 

VALLE P E "Measurement of the Group Velocity of Seismic Surface 
Waves," Annali di Geofisica, Vol. 2, No. 3, pp. 370-376, July 1949, 
(Translated from Italian). 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 commonly used to 
perform such a measurement are demonstrated. 
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VK8IACI5I0 Vl> 

VANIIK J , «nd J  STr.l.lHZR   ■AmplHttd» Cur*M "I telwnlc Body Wav*«.' 
(.rrl«~l« BMIra|* /«rC^ophyM'-.Vol  71, No. 2, pp. KÄ-II». IM2. 
fTraniiUiMi fron» Orroanl. Ciwiricl SD-18 

Amplnuilr rurv»« for wtmnlc brdy «av*» (PH. PV. PPH. 8H) 
w«r« oMamcd in a broad inlarval of «ptrvnlral diirtancta on ihr baaia 
of iht obaarvallona of four central European Maiion»   Th« coura* 
of Ihe amptllude curvaa found waa conlrollad by the invcaiifcalion of 
ihr ma(nituU»-lnd«p*ndenl Kradlcnl curvea. The «ufflcieni number of 
obMrvadona permlllad a detailed atudy of Ihe fine «ructure of the 
■mplilude curvea.  A dlatlnct oaclllatory character of the amplliudr 
curvea wan obnerved. whone relatlonahlp with the atructure of the 
earth'a mantle la dlacuaaed together with other features of the curvea. 

VESIAC 8509 VU 

VESIAC 10,748 VU 

VESIAC 6836 VU 

VANEK. J.. and J. STELZNER. "UnUorm Determination of Earthquake 
MaKnltudes for Central European Stations," Travaux dc LlnsUVAit 
Geophyslque dc L'Acadrmlc Tchecoslovaque dos Sciences, No. 136. 
pp. 3ÖO-329. 1960 fTranslatcd from French). Contract SI5-78. 

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 tie 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 stations as a hamogeneous system.  This advantage 
was utilized for the derivation o' the second approximation of the 
calibration functions for body waves. 

VAN NOSTRAND, R., LRSM Seismic DiOa Laboratory, WAGTAIL, No. 12?. 
Contract VT/2037, AE 33(657)-l,->447I United KlectroD' nimlcs, Inc., 
Pasadena, Calif., 1965. 

This report provides an analysis of the LRSM film seismograms 
from operating mobile field teams lor the WAGTAIL EVENT, 24 
May, 1965.   The operating mobile field teams and several experi- 
mental or temporary stations operated In connect'on 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 R 
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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'. KSIAC 8752 VU 
AD 450 449 

VAN NOSTRAND, I«.   Rrverbrratlun KKerta on ii.:iul Aniuhlud«. Cnnlr. 
No. VT/20S7. AF 3S(«7J.1J«7. UnitSmeHToT^namlMTBlC.. 
PaMdena, Calif.. 1964. 

When (he alRnal amplttudr recorded a( aeveral Matlona for a 
Rtven event Is plotted aa a function of the eplcentral distance, there 
la much scatter In the data.  The same Is true even when special 
care la taken to Insure that the points represent the arrivals of tl.e 
same single phase.   In this papor the author Investigates In a very 
simple way what possible variation In signal amplitude migM be 
reasonably expected (rom changes In the near surface rocks and In 
particular from changes In the sedimentary section from station to 
station. 

VESIAC 7808 VU 
AD 439 395 

VAN NOSTRAND. R.. Seismic Data Laboratory. Semiannual Tech. Summ. 
Rept.. Contr. No. VT/2037. AF 33(657)-TZ447. United ElectroDynamics. 
Inc., Pasadena, Calif., 1964. 

This report presents progress of six months of the ARPA Pro- 
ject, VELA UNIFORM.   The report has 10 sections:   1) a report on 
signal and noise as a function of depth; 2) network capability: 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 
31-element array; 7) discussion of the project to arrive at P wave 
estimates for depth, motion, and source mochanism; 8) epicenter 
location program, 9) teleseismic model study; and 10) wave equation 
solutions in a layered sphere. 

VLSIAC 8858 VU 
AD 451 041 

VAN NOSTRAND, R., Seismic Data Laboratory, Semiannual Tech. Summ. 
Rep1., Contr. No. VT/2037, AF 33{657)-12447, United ElectroDynamics, 
Inc., Pasadena, Calif., 1964. 

This report covers work performed from April 1964 through 
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; c) array signal analysis of 
variance; and d) coherency of teleseismic P-waves.  Service func- 
tions are discussed In the concluding section. 

VESIAC 12,021 VU 
AD 467 128 L 

VAN NOSTRAND, R., Seismic Data Laboratory, Quarterly Tech. Summ. 
Report, Contract VT/2037, AF 33(657)-12447, UED, Teledyne, Inc., 
Alexandria, Va., 1965. 

This report discusses the period April 1965 through June 1965, 
and is primarily concerned with research on the detection and Identi- 
fication of nuclear explosions, as distinguished 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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cftsstng icchntqum: mMwrcmmi o( Iravrl ilmr anomal.*« acroaa lh» 
TFSO r«iriidrd array, and irlravUmlc Kltnal and nola« corrvlailona 
.irr diM ussrd    Evml nllr locallon and focal drpih deiarmlnallon wllh 
ihi- aid of a digital profram, linear array correlogram analynla, rtc- 
llllnrar motion detactlon and rvcuralv« numtrlcal flltrrH arr dlnruitaed. 

VAN NOCTRAND. R., Selamlc Data Laboratory, Semiannual Tech ftimm. 
Kept.. Project VT/2037, CoolrMt AF 33(057)-12447. United Electro- 
Dynamlca, Inc., Paaa'.t ia, Calif., 1965. 

VESIHC 10.592 VI Pus report covera work performed from October 1964 throuxh 
AD 625 545 March 1965.  Work completed Include«:  analyal« of variance:  solutlona 

of the general wave equation;   model atudlea;  analyata of TFO ex- 
tended array; automated bulletin proceaa;  shot a nl earthquake analyses: 
REMODE (Rectilinear Motion Direction);  Supplemental analysis of 
SALMON data.  Work In progress Includes:   Inversion of surface wave 
phase and group velocity dispersion observations:   Perturbation 
theory:   Recursive numerical filters; Correlogram analysis from 
linear arrays; Dispersion analysis of surface wavcu from deep well 
data; Array design;  Partial coherency analysis;   TFSOdeleclion 
capability study. 

VAN NOSTRAND, R., Seismic Data Labontory, Quarterly Tech. Repl. 
No. 10. Project VT/Z037, Contract AFT37657)-12447. Teledyne 
Indust., Inc., UED Earth Sei. Div., Alexandria, Va., 1966. 

VESIAC 13,806 VU This report covers the period Oct. through Dec. 1965.   Results 
AD 480 431 of completed analyses are discussed in Section II under descriptive 

headings:   (a) TFSO Travel-Time Anomalies, (b) Numerical Expori- 
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 m. 

VAN NOSTRAND, R., Seismic Data Laboratory Op- rations. Final 
Report, 17 August 1963 to 17 February 1966, Contract;   VT/ 
2037, AF 33(657M2447, Teledyne Industries, Inc., Earth Sei. 
Div., Alexandria, Va., 1966. 

VESIAC 14,301 VU This report discusses the work performed for the period 17 
August 1963 through 17 February 1966.   It covers the research, the 
operations, and the capabilities of the Seismic Data Laboratory as 
they relate to the VELA UNIFORM Program.   It is primarily con- 
cerned with seismic research activities leading to the detection and 
ident fication 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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nmäa ii.9*i w n.i« is « catalog at .n.mir dMa and digtial program» «»Mrat«! 
and collarlad by lb« Saiamlr data Uboraiory.   Th» dvarrlpMoa» in» 
rlud*    digital i>r>i:r*ni* in ua* at .HI)|.. MIT Oophyalca i*ragram 8H 
II. PlgHUMl data, U8CG8 »plcvnlvra, aarthquak« bulletin data Irom 
tb* VKLA UNIFORM obMrvatorl«». and lb* 1 HUM ivama. ampllludr. 
pvrlcd. and arrival llmM at pbaaaa Irom 50 U. 8. nuclear vsplomoa», 
analog compoaita l«pM o( •xploalona and eartbquaton. 

VKSIAC78I3 VU 
AI) 600 103 

lt., Svnihetir I urihqualir SriKtnograma lor T*lr»»lamlc VAN NOSTRANI)   p ,. •f.j-jj.i,  s. i • „ 
Dftancw. Contr.Do VT/'JMT, XP SS(«7Mn47  Di 
iiamlra, tec, Paaadena, Calif., 1904 

Th« purpoae of Ihla ntudy waa to teat the hypotbraia that the 
Initial at rain at P-wavea on aeiamogramn racurded at teleMlamlc 
dlatancaa la more complicated (or earthquakea occurring in Ibv 
rruat than for exploalona near the earth'a aurface. 

VKSIAC 8442 VU 
AD 446 223 

VAN NOBTRAND, R. und W. HL'LTLRBRAN, A Comparative Study oC »he 
SIIOAI. Event, Contract No. VT/2037, AflSTKTT-TW??. TnlteJ 
ETerlroRynamlrH. Inc.. Pasadena, Calif.. 1964. 

Data and baevground Informallcm are given of the SHOAL, FALLON. 
and HARDHAT events, In this comparative study of ihrer man-made 
exploalona.   Inaufflclent data were obtained (or an adequate test of 
lelesclsmlc Identification events because of the yield of SHOAL waa 
too low.   The study of Identification criteria substantiated previous 
conclusions that nuclear explosions of magnitude 4 and above ran IN* 
Identified with hig'i confidence if data are available from sufficient 
stations at regional and near-regional distances.   In summary, the 
SHOAL event doubles the «-tore of data for a well contained explosion 
in granite. 

VESIAC 19,029 VU 
AD 662 354 

VANWORMER, J. D., Solid Earth Tides as a Triggering Mechanism for 
Earthquakes, Scl.Rept., Rept. No. AFOSR 67r27öff. Contract AF-- 

AFOSR 646-66, University of Nevada, Reno. Nevada, 1967 

A re -lew is presented of previous attempt' 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 obse-vations col- 
lected in a small area. 

VESIAC 12,132 VU 

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 frequfney 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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"f ihm »t^rrm H-'Ulr rr«i,nrr Unuml b% fr^urnrt »«A4II« *,,„ 
* «Mnbrr .4 rui^Um^m«! »««.ni^r. duo,.»»* .„ ,h|. rr|,>r,   „„ f 

^IHl ",*[r*u**n -'«•^••W •• * pi««l« « <«» for .»hm« o«| 
K«olo«v pf»*«»m. in ihr I »tt 

VC8IAC 17.117 Vlf 

VA,"i?V- VLL- !*"*! lTtm * Al«lf«» of IH» Co^fin^l» «4 RHIrc 
Uo«.«d HHrnrtioaol ri««,c Www." Tnrf« In-, n^h. a^mh   AM 

S'Ss «JlsT«   ^ ,*i9 ^"-«-^^^ ^.i.nl cSl.« nJ 

.1- ^ A S5i5 0,
J«W,•^•, ■"ft*"" •«• •«^« «••rm.taUd »«inline 

hr * l-ndw« a» 11» rtllo of Ih«. co^llr.rn.. ,4 rHIfll^ .ml rrt7.r 
Uon nl rUm,<  .atr. ,.n ihr dlnrnMlMlly of I«, n„|id   „ir.ll* »UMIf 
h-.n. .-rncni. mrdu on Ihr «mtl* of inridror« if r* »av» awl iha par« 
mtitr* rhararlrruinc llr proprrlir. of Ihr n.rdia 

VttlAC 12.«I VI A <lr» 1.. ia dvacrtlwd for rvcordln« ihr c<>m|>r«>n»inn ^nd lanaMMi 
<* > l.nrar a..|| .1. mrnl durln« ranhquakr.     A Mmplr * Ih» »HalOMl 
rrcord 1« Rivrn «hich la comp.r»d .tih a mima^nn, .Maiiml «iih 
a rvmilar »»tamoKnipl. 

VHUC 15.915 VU 
A081I 481 

VFSIAC WTAFF». PnK-rwIif^a „f ihr vraiAC  ' ..nlrrrnrr  .n Ihr ( urtrnl 
l^rn^ LUlUrr |i;,,<tn ■',"• :,,r • ^rnianrfin« ihr ? „rrr Mrrhanian, 

of»,all»* Wnu.  Fvrntj. in ih.  3 1-, 5 MwnHuA. '.an«r. Rrpi. $., 
im.i.H. Con-rar. DA «-OM «A-Jm. lr>.7F   rniv. .., »Zr;    Ina- 
of Sei. and Trch.. Ann Arteur. Mich.. 1987. 

Thr VEHAC U Jolla 8|»rial Study Confrrrncr «a» hrld in U 
"IIJ. ( allfnrnu at ihf Srnppa O-ranf^ramr Inaltiulr on 22-24 March 

IW8.   Ninnrrn |>aS«r« dralin« «Hh Ihr r. ^ircr mrrhanmm of *h»\\,* 
mm werr prrarnlrd in Sranion A. r»wWrm nf whlrh arr inrludrd 
here.   The four papera rnnrernin« ihr phywir». of earlhquakr -ourrra 
prraented tn Seaalon i are also .-..  ,K). 1 

VKSIAC 13.999 Vl' 

VTSIAC   (OTAFFl. Proceeding of the VKSIAC apeclal »udv Confrrrncr 

»ye». Rep«. Mo^fTTO.^.JT-tWnid «ft-78. ^STAr TnR. ..f M.rh 
1. S, T.. Ann Arbor. Muh., 196« 

v „. TIl'" .rep0rt con?a,n" M P«!*''" prrarnlrd al ihe VKSIAC Staecial 
»udv Conference m aclmnic alpvil «nomallra. travel time», ampliiudra 
and ,nil«r shapcr.  whlrh W3JI htk, ,„ r.r^smev. Francr. nrar Pan. 
In Orlober 1961.   lnve»ltBaUonh o' «neae topica from the Inlled Stair* 
New /^alanrt. Canada. Nor»av. M ,IIand. Went Germany   Francr 
^»In. Ital',. mt the I'nttH Kingdom arr Included. 
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VUUC «ftTI Vlf 

\rSlM   H.063 VI« 

VMMC (fTArn. »jfmic Cw>i 

Art»r. Mich.. ItM. 
TWi 

MM. Contraci No. 
Kun Uhu.. Ann 

Thw» iinirW» ar« from thr VESIAC %Mcia| Wurkm« Croup 

l^T^* Ca,i,POb,*m ■,,d 0, "» <lllill»l pmblrm.   The Mr* 
ÜLt«: .^r^r* 5? 'M90 •"h '^ ^•"»n "» KplcMirn..- draU 
SSSSS W1,^.,,W Pr0to,rm f ,OCann'! ■ "Ä d.Murl«nrr 

IZ luTi^r   «   .   ! J!i',*,,t IrlJ•c'°^V•■, ■«< •- '"»o*«l m note. b> 

roolhtofir» r*(loQ, lor •pirrnirr «tottrmlnaiion». compleir the re,«,n. 

VKSUC (STAFF     U : A . KtnMM S,..n»..rM Hr.rar. h l-u.-h. 4l„.n. .,. 

I.I.T. AM Arbor. Mich . 196«. 

njl» .....i. • comaini ■ ItM ri ifrhnicnl arlirlra publmhcd in 
KmriuU c«r»rin« rMMrch .ponMrwl by Ihe Advanr«! Rr»rarrh 
ProjtcU A«rnrv. under Propel VKLA UNIFORM 

AD 452 5M 

VFSAC H,«?0 m 

SD-7I. ««. ■ w,. m T,«.   Un,v  ^ M,ch    ^ Ar|tor   M|rh     1964 

Thin report in n rollncllon of pnprr« preienlnl al ihr VLSIAC 
r.mlerrm-.. hnld 9 and 10 March 1964. to oullinr wnmm» m derp 
DMoto rr»*arrh »in. r it* cwilerrnrr o' 9 Oc-lobrr 1961    Alao in- 
clude! arr IranM-nix» o( »ummarv commenia by Ihc Mfcrcwi Par- 
Itrlpanla al Ih» rl.win« afiiaioa o« ihr mrrtinipi. ^ 

^Slt« PJ • K   «• «ALPERIN. I. P   K06MINSKAY. and H. 8. VOI. - 
VWKII. Th«" Mrthod "I l)rrp S ,M„.. Smndiru; „n Und and al Sra 
^1"^    ,^orrom 'h,""," • Al   InlonScimlir.c Rr^  ln*i. ,.r (^.p»,vs. 
Mrthodaol Sunrvin«. Conlrart l>A-49-083. aBA-3137. |966 

Alirr ...•..,■.MI.,- ihr impi>nanrr and ihr hlninn .-f drrp sriHmu- 
«umdlne  Ihr aulhora givr a drllnlimn of Ihr drrp M^n.l.  M.undlnc 
muhod. bnrfly mamlnliHt Ihr itain M..,;. of thr drvrlopmrnl ..f Ihr 
mrthod. and dracrtbln« Inr plarr of drrp «rlnmu h-undln^ am-.tm ihr 
oihrr wlamtrmrthodiiof mudyinnihr rarthScruM.   In add»Ion  Ihrv 
dt^cun» ihr problrm» aolvrd wtih Ihr UM- of drrp wiKmlr soundlnu 
and^clal tralurr» of ihr mrthod.  They ItM thr main «hortcomlm{b 
of thr mHhnd. and. In addlllon. «tvo a ItM ol uprrlal nludlr« «hlch 
should I«» rarrlrd .... m thr fuiurr in ordrr to impmvr u|«.n ihr mrih.^i 

VTSIAC 13.397 VI» 

VINNK   L  P     •Thr »ruclurrol Four- to Slx-Sroond MlcroHrUmH." 
»oklad* Aka.t. V^uk SSSR. Vol, 162   No. ',. IV, 1041-1044, 196S. (Trans- 

lalrd from RuaMani   Tont ran SI). 7«. 

rHiiCTiaiird l» a ne» mrlhod for «tudyini: ihr Mruclurr of femr- 
lo «ix-anrnnd mtrroMiama. baard on Ihr prlnriplr of dlrrctlonal 
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««Mi » Mv MHft ••* 
MM» MUM* «I Ml 

o« *•«•*« «I «WHMHP 
MM"< •»•   «««'- i'lhtu«     ' '*• MM*M^Mt «( 
IM»*««*   M^Wt «* «IM «I I  «M«NM< * «M 
««• MM BMM < 

r>. •» .*. * 

«•II     » f» <# M» •w*k> CW* < 
i ^>c>ffc** OMIHM MM 
|f4  MMrfN 

i^t«*M*i* o* *»• M«««« l*mwMn «« «•• ( 
—«■Mil «iiyiwi»! ««minimi >iM«4i« • 

• <••«• M 

*•«»»««••« ft» «M «i iwm«» 4 «IM •«>•• MpMlM »- •» MM 
tw«»»MiMM» >Mini w«««M »ir •>• rti»M«»r 

fM «»«• Mft* mil—«to i «to« 
• M (*"""* •»«•HI    i*««iv «to«« «• 

• 4MM»ll«M«aito*»iito«H tMMa« 

»•« 1MM «tom» ««ik ii 
tf MM M(w —M 

"■«•• •« 

•««•». 

> • «MM «I «to 
t«tf (to •««•» • 

I .| IN    %   I-     «to 4   I.   IT tiAROI     >M««iM 

ftMB Mtoi^il. CW« •« Pf> *• 
\rjii%. u.mu- 

r»      »;  •»« 

«•«Mt«    •     «»   <*««»«  .4^1   *.     ••««,.   ««•    M.««V«I   .4   ■«••I*«»««« 
i* ito 11«•« nk • ?, >•«•   t pt<,u*m.,*tr% .«««if«. «• i« «^H'to 

•««•■•*< <« <4 Ito 4i«««fti( iM«>n <4 H,n«M«««l«« <4 »l««ll< ••«*• 
l»> |«r«44rM* «< •««•■»•« m%^rm¥m    fto «to^-t ««at MMM «to«« 
I»««i iM« «««M ri««pnf««M M Mi»««»««««« 'M tot««* Mrpviito <4 ••■MMl 
I« !»«• ito Im* tot«li,a«to«l lor fto «U«ii( «t^MI «M ««II 
«• MT MM M Ikft <i«*li« «••« «*«««   «ft «««I ««^V-««««! «B«M« 

N tovran». ,* .«.bir i^ pt9*tt* ■*«..«rlUftlH  ito ««toil» -4 •««««■•« 
r^prn«»«-««.      f«.«»«  «««wta«*"«« •«» MMtMl MMlMto «M BMI 
•4 traft«« r «w • jt««   iMarft l«ift «M i 

|<».M.I>   \| 

AOIM no 

mittd 
I UN   I». II.. Illr»i. 4 awtuii»« PjM»«*. O« V""'* »,,,* ***| 

!      TcVohi« UIAI.«    K     Alr«jtori4. V«.. 11 

Von*«« in ««rtftrr*«««« rjib«ltnft |Mllrni iMun, «mpiniftlr 
«I «nt  fltrn |««l>ftl I* a twnrM"« 4 ««Ifiulh 1..« « («<«• irr < «„   »^ifr» 
«I J f urn ilrttfh.    Alan Ito «tof« «4 Ito '4i«ftnft«l «iwi«« ■• 4r|«i«|r«l 
. ,« n 4/ifnvlh 4« ftrll «• <lr|4h «nrt «■■■rrft l«|«,    ItoH •« j»» rMl«l|nft 
IMllrni ihftorv prwtin« ilurt «mplitwlr «til Ii» MpäiM ••« »Mr-nlf 

1 «ft ««11 Mm ««ifnwlh.   TW r   mhinft«! rffftri «4 nMlüKNi pMlIrr« 
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»K«« ««M* itarr« •• « «g 
•4 Ik» Mt m—mf tf MM 

«■»•fWM» «I Ml—in. 

.   « r        |^*"r,••'1 *»-»•« M» •*• Umttmi •.. , UM«| t,,.,,.  o: 

***** mä **** im rw.w lW .^^^^ Jg ,.. ^ ^ 

.^-K| H Mim^^tu vfmr* rh«*,..  Cnhrrrwr brtwm irl- 

•WllMri for  mn*  •l«MU «MlVfMl. 

\t 

^^Aä^. v;;(;s,ofiinrrw,Ä-n5wT ?lc•'>94, r'M- 
AwHhnil .4 frui„r lorjlioa for ••«plii»!«!» uxm,: IdylPieh wawa 

ICSrS ^r"^^,, •'f"*1 'Pon, ,hr Mmr ,,ourr» '*«•"" •"* ^«-r- 
i^ST ;i^i,

1^
,,   1r4

t
w,;,,n»»"" »«■ "■ l»-l« »n the cm„ c, relalu.n 

trw.   I^-«^«» *r* fairlr accunrtr. hui du IM r..m,wirr uiih Ihr prr- 

A numhrr .1 cauara <>| rrmr» arr dlaruaard. and II la ertimaled ihal' 
* -.|*l-lcalrd applirafinn ol ihla n.nv,! m„u|d yield lociiion com- 
l^rablr M rrUlur iravH-limr l. . ..n   .v f„r |argP evenla. 

U»NM.,<.IHS   I.   II , .S.,rl.,..    \V.,w   A^phlu.!.    \,,M1..-|)1M.1nliUil,li„n 

•«   «911. frWvnr liidual.. Inc.. Alexandria. Va.. 1969 

A?«0 4tIM ^ «. . n,r ,,^,,^^n,ri,, *"««"™ I«""« than 15" in the Wealem I nitcd 
?*   V.a T' corrri "••n '»<••"«■ >• pn-poaed for uw In the common 
(rtiirnl^r« formulation for mirfacc-wavc nMKnilludt-,   The data on 
«Mrh Ihl* la hawd are 684 Ravlel.-h-«ave amplitudes from Nevada 
Tem Site exploalnna meaaured vimiallv on Ihr rrcords of LRSM mo- 
bile atatuina and VILA obacrvatortea.   The np.-d for the variable T 
(period» in the ma^mtude c.ilculalion la diM-ounlod on empirical 
evidence.   Masnltudea at diaances loas than 15" when recompul.-d 
oam« the new correction factor are in excellent a^recmenl with 
leleaplamlc <u.„:m<wUs and »how lesa scatter among themselves than 
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previously.   An estlmaie of the effective Q   in the crust from the 
data in about 130.   Amplitude losses shouKTreflect other causes than 
anelastlcity, and this value is undoubtedly much lower than the real 

VKSIAC 20.008 VU 
AO 864 299 

VON SEGCERN, D. 11.. D. C. LAMBERT. Dependence of Theoretical and 
OlKserved ILtylelgh-Wave »ectra on Distance, Matmitude. and SourrP 
TJrpe. Set. Rept., Rept. ^o. 24Ö, Contract VTMÖfi. F33e57-69C-Ö9l3 
Teledyne 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 Raylei^h waves.   Using spectral estimates on many widely 
distributed events, it has been found that explosions and earthquakes 
can be separated by splitting Raylcigh-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. 

VESIAC 9385 VU 

VOYUTSKR, V. S., "Bunching of Seismic Receivers," Akad. Nauk Priklad- 
naya Geofisika   Vol. 14, pp. 23-46. 1956. (TrUMlated from Russian). 
Contract SD-78. 

Bunching of seismographs is a very effective means of eliminating 
noise in seismic explor ition.   In its time the widespread use of bunching 
resulted in an increasj in the quality and quantity of observed reflec- 
tions which made it possible to explore a series of oil-carrying regions 
previously inaccessiule 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 dur 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. 

VESIAC 9287 VU 

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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VOYUTSKII, 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 rogiste^ed,' 
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, distributiont, 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-3137. 

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 n/june 3 to August ZT 1962. Contr. No. NONR ?6Cf82^ 
Lamont Geol. Observ., Palisades, N. Y,, 1964. 

VESIAC 8148 VU A nuclear resonance magnetometer was operated on Drift 
Station Arlis II 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 Bibliography on Decoupling. VESIAC 
Special Rept., Rept. No, 7885-39-B. Contract DA 49-083 ÖSA-3137, 
Univ. of Mich., I. S. T.. Ann Arbor, Mich., 1969 

VESIAC 19,672 VU This bibliography was prepared for a study of a specific problem 
"*' 850 944 in 'he 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. 

VESIAC 10,196 VU 
AD 613 298 

WALT^ f' J.' Analysis of the Relationship Between Associated Volcanic 
nSlTTmri ^tS' r;,nal Rept- No- AFCRL-64-9^, Contract AF 19 (b^B)-218, John Carroll Univ., Cleveland, Ohio, 1964. 

TTiis 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 volcanic quakes are the same 
as ordinary earthquakes, and if not. how they differ and what seismic 
parameters can be used to identify them.  Discussed are-   the areas 
selected for investigation;  the analyses of the seipmic data from the 
three areas analyzed.   How epicenters were located is discussed  as 
well as the distinct tectonic characteristics of Hawaiian volcanic 
earthquakes.  Characteristics of Japanese earthquakes and of Vesuvius 
are considered.  Amplitude distance relationships are discussed   One 
conclusion:   volcanic quakes occur in swarms. 

VESIAC 7718 VU 

WANIEK, L., "Foundations of the Piezophotographic Methods of MeasurinK 

5nS? TT'
6
 ^P1"^68'" Giofysikalni Sbornik, pp. 229-304   No   * 

154. 1961, (Translated from Russian), Contract SD-fd. 

Treated are the physical bases and possibilities of application of 
a method for the measurement of powerful compression wave ampli- 
tudes.   It is necessary to have a pressure indicator whose deformation 
takes place immediately after the exerted pressure.   Inertia of the 
indicator has to be minimized.  Described is an application of the 
pressure effect on pho'ostatic emulsions, which required further 
pho ophysical studies on the influence of pressure on the photographic 
coating.  The validity of this method with the use of commercial 
emulsions lies between 750 to 22.000 kg. cm2.   Relative experimental 
error is at least l.S- and results in the highest amplitude value"! 

WARD. P   L., and G. HADE. Design and Deployment of Five High-Gain 

F44620-70C-003Ö, Lamont-Doherfy Geol. Observ. 

VESIAC 20,453 VU 
Palisades, N. V., 1970 Columbia Univ. 

Five high-gain, broad-band, long-period seismograph stations 
are being installed around the world.   The instruments will probably 
have gains on the order of 100.000 or more at per.ods of 40 to M sec 
This high sensitivity, some 50 to 100 times greater than previously 
attainable at these periods, should lead to a similar increase in the 
data now available in the long-period band.   The purpose of this re- 
port is to describe the instruments, present a preliminary parts list 
and present technical drawings of most of the newly designed com-   ' 
ponents.   The five sites are also briefly described.   This report is 
written a» a time 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. I. T., Lexington, Mass., 1969 

VESIAC 19,623 VU Data from the shot    neriod vertical subarray near 0yer and the 
AD 686 419 multicomponent long-period seismograph near Faldalen, 0yer and 

Trysil, Norway, were used to investigate the discrimination of earth- 
quakes and underground nuclear detonations using long-period to 
short-period energy ratio (M   vs m. ). 

S D 

WARREN, D. H., and B. L. TIBBETTS, Seismic-Refraction Measurements 
of Nucletr Explosions ANTLER, GNOME, HARDHAT, CHINCHILLA^ 
CIMMARRON, Contract ARPA Order No. 193-63. U. S. Geological 
Survey, Denver, Colorado, Undated.   (OFFICAL USE ONLY) 

VESIAC 6261 VU O 

WARREN, D. H., B. L. TIBBETTS and R. C. RESLER, Seismic-Refract ion 
Measurements of Nuclear Explosions, Contract No. VT/065, U. S. 
Geol. Survey, Wash., D. C, 1963 (OFFICIAL USE ONLY). 

VESIAC 6166 VU O 
AD 4 lb 626 

WARREN, D. H., B. L. TIBBETTS, und 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, 1963.   (OFFI- 
CIAL USE ONLY) 

VESIAC 6262 VU O 

WARREN, D. H., B. L. TIBBETTS, and R. C. RESLKR, Seismic Refraction 
Measurements of Nuclear Explosions SEDAN, MFHRIMÄC, WICHITA7 
YORK BOBAC, HYRAX, Contract ARPA Order No. 193-63. U. S. Geo- 
logical Survey, Denver, Colorado, 1963.   (OFFICIAL USE ONLY) 

VESIAC 7968 VU O 

WARREN, N. M.. R, G. REAKES, D. C. RASMUSSEN. B. .1. MICKUS. and 
W. H, FRYE, Long-Period Seismograph Installation. La Paz, Bolivia. 
Tech. Rept. N^TM^öTT^rntract VT/4051. AF 33(65TT-T2l45. Tele- 
dyne Industries, Inc., Geoloch Division, Garland, Texas, 1966 

VESIAC 14,818 VU The L-P seismograph installation at La Paz, Bolivia (LZ-BV), 
AD 487 223 was improved by methods previously untried within the l.MSM program. 

Radical departures in vault instruction made it possible (o increase 
the magnification of the three-component L-P seismograph system 
from a nominal 20k to above 200k.   As a result, a better understanding 
of some problems and their remedies was gained which will 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. Lrtter No. 
46, Contract ARPA Order No.T9ff-64, U. S  Geol."Survey, Denver, Col , 
1966. 
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VESIAC 14,802 VU 
AD 487 476 

VESIAC 15,915-Q VU 

r.^   ^ 'fi1,"1"1 letter co'-    ns samples of seismic noise that were 
ZZt    V Ü l0C

i
atl0n/ ln N0rway by the U' S- Geo1- Survey during a 

w T,oLSelfliC r!fraction measurements between Aug. 14 and 
Sept. 3   1965    Estimates of noise 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 

WATS n f •' ^ !i C- MERDLER, Estimation ProcedureforForal- 
Depth Determination of Seismic Disturbances   WüSTSÖ  "«"i  1  V 
Contract DA 49-Uöa ÜSA-3137. SD-TSTÜHiTTÖf ML., Inst  of Scfft 
Tech., Ann Arbor, Mich., 1967. 

In this paper, we propose a metnod of estimating the depth of 
^cus of seismic disturbances.   The method depends upon a signal 
model which includes initially downgoing as well as surface-reflected 
energy.  We design an array of inverse filters to suppress the re- 
flected energy in the signal.   The parameters used to design the fil- 
ers are he amplitude and delay of the reflected events relative to 

the initially downgoing events.   That Inverse filter which does the 
«ÜJH    '" "flected-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. <»meier to 

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 assumeo1 to be the correct version of 
the initially downgoing events.   With the relative delay selected in 
his manner, we then translate the delay into focal depth using travel- 

time curves based on average near-surface velocities 

VESIAC 6294 VU 

VESIAC 12.775 VU 

WEART, W-D:-P'-°Ject GNOME. Particle Motion Near a Nuclear Detona- 
J   -!" "a'lte- Final ReP01-'- Contract No. Proj. 44.1 and Proi   1 1  
Sandia Corp., Albuquerque, N. M., 1963. 

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 
rravel-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 

A^    «Qn n-5:3CfaCCel«oa.,i0.noSoin ,hC ?" are ^ fi,ted by ,he "elations A -  890 R XJ from 60 to 122 meters and A      560R-2.7 fron) ^2 ,„ 4H0 
meters, where R is in hundreds of meters and A is in units of gravity 
Motion of the ground above   he shot reveals that spalling occurred at " 
several hori-.ons.   The deepest spall separation was below 92 meters. 

WEART  W. D.. VELA UNIFORM. Project SHOAL._Free Field Earth 
^imi^djipajjmgjteamirpments in GraTiTe. Final Rent   VHF-anm 
Proj. 1.1, Sandia Corp., Albuquerque. N. M.. 1965. 

,0^"}"^ Shl,al wa8 a 12-5 lciloton ""f »ear detonation emplaced 
1205 ft deep in a lu,chly faultedi., granitic intrusive body.   In connec- 
tion with Shoal, aziiwuthal asxwimetry. peak acceleralious, and peak 
particle velocities are dlBcussed.   Spall, although 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. 

VESIAC 14,387 VU 

WEBER, M., "On the Approximation of Travel Time Functions from Dis- 
crete Data with Restricted Po ver Series," Geofisica Pura e Applicata, 
Vol. 49, pp. 1-12, May-August 1961, (Translated from German), Con- 
tract DA 49-083 OSA-3137. 

An approximation to travel-time functions by restricted power 
series is treated.   For numerical computations convenient tables are 
calculated and an example is (iven. 

VESIAC 14,391 VU 

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. 

The construction and characteristics of an improved exact seismo- 
meter are described. 

VESIAC 14,388 VU 

WEBER, M., "The Interpretation of Seismic Refraction Measurements in 
the Limit Case of c   = 0," Geofisica Pura e Applicata. Vol. 49, pp. 
119-128, May-August 1961, (Translated from German), Contract DA 
49-083 OSA-3137. 

In connection with a previous article. "The Tntvel Time Function 
and its Interpretation in Refraction Seismology of the Monoaxial In- 
hornogeneous Body", the interpretation of seismic refraction measure- 
ments In the limit case of c   = 0 is discussed in detail. 

VESIAC 14,157 VU 

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- 
lated from German), Contract DA 49-083 06A-3137. 

A simple and convenient method of numerical calculation for the 
direct interpretation of travel-time curves in seismic refraction mea- 
surements is developed.   An example of this method Firm and Ice 
Thickness Measurements in Baffin Island, by H. Rothlisberger is 
given. 

VESIAC 10,1^7 VU 

WEISBRICH. R. A., Project DRIBBLE, SALMON Event, Volunteer Team 
Program, TR 65-17, Project VT 4051. Contract AF 53(6571-1214^7 
Geotech. Corp., Garland, Texas, 1965. 

The Volunteer Team Program was established in 1960 to facilitate 
the participation of oil companies, universities, research 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 purpcye of Project DRIBBLE and of 
the SALMON event which is one of three nuclear test detonations 
planned for Tatum Dome, Mississippi.   II also describes the part 
which the Volunteer Teams took in monitoring this explosion and the 
results they obtained. 
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VESIAC 14,813 VU 

WE™Nr,^S•• .^^"J?0!!"6 Data  Techni"l Progress Report 
No  12, Contract NOnr 4OJj6|O0)( Underwafer Systems, tac.  Süve? 
Spring, Maryland, 1966. '        ' 

(SS iSSfflSSi^S^ at Sea fr0m the ^Pl^'on of CHASE VII 

VESIAC 13,858-U VU 
AD 648 415 

WEL^'l
3.^'f)h "afdware and Software. Contract:   VT/5071   AF 

33(657)-14104, Teledyne IncTTEürSI^xandria, Va., 1965 

thP ^ "n1".1 d
1
e8Crlbes the equipment and computer programs at 

Z of L^lS » Lab0rat0rVfSDL) " »hey may relate to thf peel- 
ing of LAoA data.   Shown is the configuration of the SDL Data Pro- 
Ä! Sr.tem aS 0f June 1965-   ^e Primary input to this lyJtem 
s described, as is system modifications.   A program that was S 

ten to read a multiplexed LASA tape and to input Vom cards piam- 
eters such as starting time, time interval to process  ancle of mrom 
Ing signal, and velocity is described. l'rocess, angle of mcom- 

VESIAC 14,320 VU 
AD 4fl0 350 

WESTHUSING, J. K., The Effect of Crustal Strurh.r. on Teleseismic P 
Wave Travel-Time Anomalies at the ITSO Ex.onHl^—?—, 
• ecn   Kept   No. 66-17. ^^ETWTmVrXrmyfl^m^m^ne 
Industnes. Inc., Geotech Division, Garland. Texas. 1966. Ie,edyne 

This study examines observational data from 33 teleseismic 
events received at stations of the TFSO extended array in Arizona to 
determme travel-time anomalies for arrav stations relative to TFSO 

vev's'it LT,   ' ZT A* fr<'m reCen, s— refraction sur veys, K Us been determmed that crustal travel-time differences 
STT!  r   T* Ca?n(', T0^ for ,hc 'ravel-time anomalies and 
that ., more thorough study of the upper mantle must be made if causal 

SaretSesr" ^ ^"^    **» ™"*'d* '"f ^^T 

VESIAC 5723 VU 

WESTIN  M   E   and N. L. NUHN. Semiannual Report to U. S. Coast and 
Geodeuc Survey   Contract NoT ÜA-tf-W^R-li. iW«!f fcS^i Santa Clara, Calif., 1962, «"rid.y ociences. 

This re|X)rt describes progress from August to December 1962 
on prelimmary analysis and interpretation of the dig.tized strong 
mot.on se.smo^rams.   Nine digital-computer programs are MS 

havTS run.     '• ^ ^^ 0n ^ IDM ^   ^ ***L 

One code prepares strong-motion data for finite Fourier analysis 
the output being the alpha and beta coefficients.   Another calculatesh^ 
phase and amplitude for these values.   Two codes provide    formation 
d.rectly usab.. for particle-motion plots.   Another is for card-T 

foarrthCp0rrS'0n:   An0,l,er Pr0Vides ,he Phase ™a ampl.tude values torUM Fourier integral.   Another performs integration of the strong- 
motion seismograms. =>"uii(« 
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VESIAC 7408 VU 

WHALEN, J. M., Instrumentation Noise of Long-Period Seismographs 
Tech. Rept., Contract No. VT/Wi, AF Ü(m)-4im, Geotechnicäl 
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,  «her 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. 

VESIAC 15,546 VU 
AD 488 144 

WHALEN, J. M., A Portable Seismograph. Rept. No. TR-65-74  Contract 
VT/4051, AF33(657M2145, Geitech. Corp., Garland, Texas, 1965. 

This paper describes a portable seismograph system for use in 
the LRSM Program.   The system was designed to fulfill the require- 
ment for a reliable system that can be moved to the field, set up 
quickly, and allowed to run for up to seven days without attention.   All 
of the major components, except the seismometers and the thermoelec- 
tric generators, are mounted in Fiberglas suitcases and are transport- 
able as air freight.   The system contains approximately 20 pieces and 
weighs 1500 pounds with L-P capability.   Total weight of the system 
instrumentation for recording data in the frequency range of 0.01 »o 
10 Hertz (cps), a magnetic tape recorder, and other facts about the 
system are discussed. 

VESIAC 12,350 VÜ 

WHERRY, M. S., Noise Analysis for Tonto Forest Seismologu-al Observa- 
tory, Technical Report/Contract AF 33(65?)-T3dö4. VT 5Ö52   Texas 
Instr., Inc., Dallas, Texas, 1965. 

This analysis presents ambient seismic noise data taken from a 
19-element, nonsymmetrlc, short-period surface array at Tonto 
Forest Selsmological Observatory. 

VESIAC 15,724 VU 
AD 488 352 

WHITE, J. D., Interpretation and Usage of Seismic Data, Long-Range 
Rept   ^.TR:?5-H.ivT)j^rV 
Geotech Corp.. Garland, Texas, 

Seismic Measurements Prog ra in T Rept   t^7. TR-6^-45 T'roie^V'T/ 
4Ü51, Contract AF 33(657M?T}5, ' 
1965. 

This report provides inforniation for »he Interpretation of data 
compiled under the LRSM Program. 

The report outlines the operations schedule and Opmktanl 
tolerances, and presents Infornntlon necessary for Interpreting cali- 
brations, routine recordings, and special event data. 

Particular emphasis is placed on the interpretation of data con- 
tained In special event composite records, prepared by the LRSM 
magnetic-(ape laboratory. 

The final section provides interpretive information about data 
obtained from the Portable Seismograph System. Model 19282. cur- 
rently bein»; Integrated into the LRSM Program. 
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VESIAC 13,046 VU 

WHYTE, W. W., and R. S. SIMONS, Geotech Analog Spectrum Analyzer 
Tech. Rept. No. 65-67, VT/4051, AF 33(657)-T2i45, Teled^HFlSaSstr. 
Geotech. Dlv., Garland, Texas, 1965. 

The Geotech analog spectrum analyzer and the manner in which 
it operates are discussed in general terms.   The fundamentals of 
Fourier analysis, as they relate to the operation of the system, are 
outlined.  Sufficient detail Is provided to give a working comprehen- 
sion of the analyzer and the spectrograms It produces.   The results 
of various tests on the electronic characteristics of the system are 
presented.   These Include frequency and phase response, noise level, 
and linearity.   An assessment is made of the overall accuracy of the' 
spectrograms.   The spectra of simple repetitive waveshapes and 
transients are discussed and examples given. 

VESIAC 10,376 VU 

WIGGINS, R. A., On Factoring the Correlations of Discrete Multivariable 
Stochastic Processes, AFCRL-65-207. Contract AF lä/fi04\-?a7fi1— 
Mass. Inst. of Tech., Cambridge, Mass., 1965. 

This thesis is an extension of the theory of discrete scalar time 
series analysis to multivariable processes and is facilitated by ex- 
panding the algebra of polynomial matrices (matrices with polynomial 
elements). 

VESIAC 18,777 VU 
AD 839 119 

WILKINS, W., Large-Array Signal and Noise Analysis - Rept. No. 19, 
Noise Suppression by Long-Period Infinite-Velocity Processors' 
Spec. Sei. Rept., Contract VT67Ö7, AF 33(65?)-16678, Texas Inst., 
Inc., Dallas, Texas, 1968 

Various infinite-velocity processing schemes were applied to 
two long-period noise samples recorded at the Montana LASA on 2 
and 3 December 1966.  Straight summation, multichannel signal ex- 
traction with an infinite-velocity signal model, and multichannel 
prediction filtering were applied to the presence of ambient noise. 
From the comparison of the various processing schemes, the 9- 
element array using multichannel filtering was found to be more 
effective than any straight summation for separating P-wave signals 
or surface modes widely separated from the noise and very nearly 
as effective as the 12-channel MCF. 

VESIAC 19,044 VU 
AD 842 355 

WILKINS, W. W., Large-Array Signal and Noise Analysis. Special Sei. 
Rept. No. 22, ExtractimTör Lting-Period Rayleigh Waves from Ambient 
Noise. Contract VT 6707, AF 33(f.S7)-1667ö. Texas Inst., Inc.. Dallas- 

Texas, 1968 

This report presents the results of an investigation of processing 
techniques for extracting long-period Rayleigh waves from ambient 
noise by using various geometries of the LASA long-period vertical 
array.   Delay-and-sum and multichannel signal extraction are the 
processing schemes evaluated. 

WILKINS, W. W., and L. N. HEITING, Large-Array Signal and Noise Analysit 
Sp«1 ial Rept, No, 25, Location Statistics for Frequency-WävenumbeF' 
Processing. Contract VT 6707. AF 33(657)-16678, Texas fnst, 
Dallas. Texas. 1968 

Inc. 
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VESIAC 19,156 VU 
AD 844 919 

Results of a computer study which theoretically determined the 
detection and location capab lities of various wa"enumber spectra 
techniques are presented in this report. 

VESIAC 8400 VU O 

WILLDEN, R., Seismic-Refraction Measurements of Crustal Structure 
Between American Falls Reservoir, Idaho, and Flaming Gorge Res- 
ervoir, Utah, Technical Letter Crustal Studies No. 21, Contract ARPA 
Order No. 193-64, U. S. Geological Survey, Denver, Colorado, 1964. 
(OFFICIAL USE ONLY) 

VESMC 6167 VU 

WILLIAMS, B. M., Multiple Array Processor and Presentation 
Semiannuu1 Tech. Rept., Contract No. VT/077, AF 33(657)- 
Texas Inst., Dallas, Texas, 1963. 

stem, 

The resulis of the initial six month's operation of the Multiple 
Array Processor (MAP) at Cumberland Plateau Seismological Obser- 
vatory (CPO) indicates that the detection capability of that observatory 
can be improved.  Data show that the perceptibility has been increased 
by 0.4 magnitud , and that with MAP this observatory compares favora- 
bly with Uinta Basin and Blue Mountains Seismological Observatories. 
Operation of the system over the months under consideration, be- 
ginning with a discussion of filter settings obtained from an assumed 
model of seismic signal and noise, is presented.   The MAP equip- 
ment has be^n operated seven days a week, 24 hours a day.   Emphasis 
of the evaluation has been changed to the objective of detecting tele- 
seismic events.   Engineering design objectives have been achieved. 

VESIAC 8390 VU 

WILLIS, D. E., Effect of Water Depth on Seismic Waves Produced by 
Underwater Explosions. Contract Nos. AF 49(638>-9l1   AF Igflfes)- 
1170, Univ. of Michigan, Inst. of Sei. & Tech., Ann Arbor, Mich., 
1964. 

A series of 10,000 lb. high-explosive shots were fired at various 
water depths off San Clemente Island, California during August 1961. 
These shots were recorded on magnetic tape at one fixed station 
(123 km) and at portable stations located at 180, 196, 500, and 518 km. 
The effect of water depth on the amplitude and spectra of the seismic 
waves generated by these shots are discussed and a comparison is 
made with the maximum displacement of underground shots.   A 
spectral comparison is also made with a local earthquane recorded 
at two of the shot recording sites. 

VESIAC 18,342 VU 

WILLIS, D. E., An Investigation of Seismic Wave Propagation in the Eastern 
United States - THESIS. Contracts: AF 49(638)-117ni AF 4<Wfi3flUmQ; 
Univ. of Michigan, Ann Arbor, Michigan, 1968 

This paper describes the travel-time anomalies and attenuation 
losses of seismic compressional waves generated by a series of 
underwater explosions in the eastern United States.   The efficient 
tamping of the shots fired in water provided a seismic source that 
could be detec ed at much larger ranges than could be accomplished 
by equivalent sized shots fired underground. 
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VESIAC 7987 VU 

WILLIS, D. E., J. M. DE NOYF.R, and C. G. BUFt". Seismtc RpfracUon 
Study and Attenuation Mr-iaurement Progrr.m In the Great Lakti- 

Region, aept. No. 5767-i-F. Contr. No. AF 49(638)-1170. Univ. of 
MichlRan, Inst. of Scl, & Tech., Ann ArJor, Mich.. 1964. 

The University of Michigan openued several Mobile seismograph 
stations to record • series of one-trn underwater shots fired In Lake 
Superior during July 1963.  The InMrumentallon for these stations is 
given.  Seventy-olght shots were vecorded at 31 sites for a total of 
473 recordings.   Preliminary Interpretations of the seismic travel 
time data Indicate a P wave ve'.oclty in the upper crust of 6.6 km, sec. 
Other velocities are given, especlally In connection with a shallower 
layer, and P   velocities for dhots fired in the western portion of Lake 
Superior »na recorded, on fie Keweenaw Peninsula.   An invecigatlon 
of the first and maximum comprcsslonal wave and maximum shear 
wave attenuation data fo» the recordings at the Copper Harbor hydro- 
phone station arc discussed. 

VESIAC 7742 A VU 
AD 438 7Üi> 

WILLIS, D. E., J. DE NOYER, and J. T. WILSON. High-Frequency Knerjn 
In Seismic Signals Recorded from Diftrrent Type Sour.-rs. VESlAf ^ 
Special Rept. No. 4410-52-X, Contr. Nos. Sb-ls, AF 49f6ad)-ll70. 
AF 19(604)-880<,, AF 19(604)-6642, Univ. of Mich.. Inst. of Scl. tt 
Tech., Ann ArLor, Mich., 1964. 

This paper presents some of the data collected during the past 
eight years on high-frequency seismic energy contained In signals 
which were recorded up to 100 km or farther from the source.   The 
tei-m "high-frequency seismic energy" is used to designate fre- 
quencies greater than several cps.  Several types of prnsentatl.m 
are ufied:   paper seismograms made by playing back fie magnetic 
i^pe recordings through different filter passbands to separate the 
seismic energy; particle velocity vs. frequency granhs to show de- 
tailed frequency analyses for specific events; and "nergy power den- 
sity graphs which show in real time the amplitudt -frequency rela- 
tionship for the entire recording. 

VESIAC 14,987 VU 
AD 640 212 

WILLIS, D. E.. and P. L. 
Wave Propagation Data, Final Report 
AF 49(638)-1170, Univ. of Mich 
Mich., 1966. 

JACKSON, Collection and Analysis  .f Seismic 
fffrvpf Rep!. No. 

Inst. of Sei. and TJTI- 
(""onlracl 

A.in Arlxir, 

This report summarizes four years of theoretical and applied re- 
search on propagation of seismic wives and techniques for analyzing 
data.   The following research is discussed:   (11 coherent optical pro- 
cessing techniques lor analyzing seismic data; (2) linear mode filtering, 
employing Fourier techniques, of seismic data; (3) frequency-analysis 
techniques involving optical, analog computer, digital computer, and 
active electronic filters, and their development and evaluation; (4i 
radiation patterns from the regions of cylindrical and elliptical sources; 
(5) source motion studies using data from short-distance compresslonal 
waves; (6) theoretical studies of the scattering caused when an incident 
wave encounters an elliptical obstacle. 
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VKSIAC 18,77« VU 
AD 675 057 

WILLIS, O. E. and P. L. JACKSON, CollecUon and Analysis of Seismic - 
Wuve Propagation Data. Annual Rept., 1 June 1967 tu 31 May 1968. 

71   P-P, Contract AF 49(638)-I759I Univ. of Michigan, Hept. No. 
Inat. of Sri. i Tech.. Ann Arbor, Michigan, 1968 

This report discusses the results of an extensive long-range 
reversed refraction profile which traverses the Michigan Basin and 
the Appalachaln Mountains.   Particular emphasis is placed on the 
attenuation of firs» compressional wave arrivals and on crust a) 
upper mantle structure.   Also Included are results of a survey on 
lake bottom seismic background noise in Lake Superior.   Although 
large signal levels were obtained in the lake bottom, long periods 
of high background noise indicated that land based seismographs are 
superior.   The^-ellcal studies In elastic wave scattering were made 
to evaluate the effect of nonhomogeneitles on the propagation of 
i-UsiK  waves. 

VKSIAC 13,150 VII 

WILLIS. D. E.. P. L. JACKSON, I   K. MC IVOR, and H   N   POLLACK, 
Coltectlon and Analy— of SeUmlc Wave Propagation Data. Seventh 
Semiannual Tech. Summ. Rep*, for Period Toverlng 1 May 1965 
Through 30 Cktober 1965, Rept. No. 05178-56-L. Contract AF 49(638)- 
1170, Institute of Sclemt- and Technology. Univ. of Michigan. Ann 
Arbor, Mich., 1965. 

This report Is a technical summary of the research in seismic 
wave propagation studies performed on this contract for the time 
period May I, 1965 through October 30. 1965.   Included is a list of 
reports that were prepared or published rluriug this report period. 
Also Included are three articles:   (al "Mode Filtering ' by R. M. 
Turpenlng: (b) "Scattering of Elastic Waves by EllipticalObstruc- 
tions'by 1. K. Mclvor: aid (c) "Optical Processing" by P. L. Jackson. 
Statements about future work are Included, as well as 33 figures. 

VKSIAC 20.003 VU 

WILLIS. D. E.. P. L, JACKSON, an   R. M. TLRPKNING, Collection and 
AiuUyl« of Seismic Wave Propagation Data. Tech. Semiannual Summ. 
rtept.. 1 June to 50 November 1969. Contract AF 49(638)- 1759. Univ. 
.>! Mich.. WRL. Inst. of Sei. and Tech., Ann Arbor. Mich., 1970. 

The scope of this contract includes S-wave mode filtering, seismic 
ray tracing, and microearlhquake investigations.   After much delay 
pertinent I.ASA tapes have been obtained: the LASA data processor 
has been interfaced wi'h the PDP-8 1 computer located in the Geo- 
physlc. laboratory to perform the S-wave mode filtering. 

Highly accurate seismic ray simulation through two-dimensional 
heterogeneous velocilv dlslrihution.s has been achieved, and the ex- 
tension to three dimensions with selective regions foi sampled or 
malhematlcailv represented data is being programmed.   Preliminary 
analysis of seismograms recorded before and after the .tOHIM under- 
ground nuclear explosion indicate that there was no significant dif- 
ference m the occurrence of local micro-earllKiuakes before and after 
this explosion. 

VUlilS. D. K.. P. L.JACKSON, and R. M. Tl'HPKNINC. Seismic Wave 
Propagation studies. Final Kept..  I .lune l%f. tu Ml Mav  HTW   Rept. 
N... mfri-M-F. Contract AF 40(038)-1759. Univ. of Mich.. 1ST. Willow 
Run I-ibs.. Ann Arbor. Mich.. 1970 
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VESIAC 20,405 VU A new method of Mmulaimr selsmtc ray«, computltt); travel ilmec, 
and apprcxlmallnit amplltuden in earth models has been (tfvfl(>|)ed. 
The digital computer IB used to model a sphehcal or a flat earth. 
Two- or three-dimensional models are employed.   The method can 
be used for heterogeneous mode!«, f    includes computation of 
multiple reflet ions.  Travel tlmeb    iv< been obtained for a model 
of a cross-section underlying LASA. 

A data processing capability specifically Intended for the study 
of the S-wave particle variations acrnt» LASA was built on IMi con- 
tract.   The LASA data processor, whir' oxlsteil in this Uborateif 
for the optical analyses of LASA data, was modified to interface with 
this laboratory's Pl)P-8 computer.   This data processing capability 
was not used due to funding limitations. 

Mlcroseismlc investigations in connection with JORUM indicated 
that the firing of a lar^e yield underground shot did not produce any 
measurable tectonic release of energy in active fault regions at a 
distance of 60 to 100 km from the source.   Seismic measurements 
of DIAMOND DUST indicated decoupling was achieved but the accurutr 
determination of the efficiency of the decoupling will have to be deter- 
mined by additional tests.   A pronounced asymmetry in seismic wave 
characteristics was observed. 

Travel time studies of PcP and P were used to determine the 
surface configuration of a portion of the earth's core.   An extensive 
study was made on the attenuation and travel times of seismic waves 
in the Eastern United States.   Theoretical studies were made to deter- 
mine the scattering effects of plane clastic waves by surface imper- 
fections and to determine the sources of error in the time-term 
method in refraction seismology. 

Spectral studies were made of underground nuclear shots and 
earthquakes recorded at teleseismic, regional and near distances. 
An additional study was made of the characteristics of seismic back- 
ground noise recorded on the bottom of Lake Superior. 

WINSTON, T., The Design, Fabrication, and Laboratory Teslinr; of a Deep 
Well Inertial Seismometer, Contract VT '1129, AF J3T6ffl5T^I8W. 
United ElectroDynamlcs, Inc., Pasadena, Calif., 1961 

VESIAC 10,653 VU This research was to design, fabricate, and test in the laboratory 
a modular deep well, moving coil, inertial seismometer with a large 
enough seismic mass to eliminate the need for an integral pre-amplifier. 
It was designed to sense earth motions as small as approximately one 
angstrom unit while operating at a depth of 10,000 ft. in the earth. 
The instrument was not over fi Inches O. D. and was not affected hy 
tipping from the VtViUiOl of up to 10°. 

WINSTON, T. and L. BLUM, Electrically Coupled   Modular Seismometer 
Error Analysis, Contract No. VT/1129   AF 33(600M2890, United 
ElectroDyna nics. Alexandria, Va., 1961, 

VESIAC 5599 VU This is a special project report on the development of a drcp-well 
seismomet'jr that can be lowered into and function at the bottnrii of 
a well 10,000 feet deep.   Using a random number table, the resulting 
frequency response errors of a highly probable seismometer were 
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calculated.  Calculations were based on the assumptions that the 
seismometer would be built up of 10 individual seismic modules 
connected In series, that the modules would have a plus or minus 2.5% 
tolerance on their natural frequencies, and a plus or minus 5% tolerance 
on damping.  They were also based on the assumption that the frequency 
and damping errors would be distributed normally. 

WOLD, R. J., A Miniaturized Precision Chronometer, Contract No. AF- 
AFC)SR-363-63, University of Wisconsin, Madison, Wise, 1964. 

VESIAC 7381 VU A time source has been designed and constructed to provide a 
precision time base for the remote controlled recording hydrophone 
stations of the Univ. of Wisconsin, Geophysical and Polar Research 
Center.   The device employs a three hundred cycle tuning fork os- 
cillator as its frequency standard, frequency division stages using 
silicon controlled switches, and power output stages.   The outputs 
consist of sawtooth pulses every .016 seconds (sixty cycles), 0.1 sec- 
onds (ten cycles), ten seconds, and thirty seconds and a gated output 
of pulses every second and thirty seconds suitablt   or driving a mag- 
netic tape head. 

WOMACK, J. R., Horizontal Strain Seismograph, Contr. No. VT/072, 
Geotechnlcal Corp., Garland, Texas, 1964. 

VESIAC 8258 VU The installation, instrumentation, and results of preliminary 
AD 442 641 tests of horizontal strain seismometers at WMSO are discussed. 

The results obtained from seismograms of various combinations of 
inertial seismometers and horizontal strain seismometers are 
given.  Seismograms show that the summed crossed-horizontal 
strain seismograph Is omnidirectional in response to Rayleigh waves 
and cancels Love waves in accordance with theory.   The results of 
the summation of vertical pendulum and crossed strain signals show 
good cancellations of microseisms for some periods of time; at 
other times '.here appear to be no cancellations. 

WOMACK, J. R., Improved Seismographs, Semiannual Prog. Rept. No. 5, 
Contract No. VT/072, AF 33(657)-9967, Geotechnical Corp., Garland, 
Texas, 1963. 

VESIAC 7221 VU The work accomplished on this task was concerned with:   a) In- 
clined Seismometer, b) Galvanometers, c) Filtering, d) Amplifiers, 
e) Digitizer, f) New Methods of Signal Presentation, g) Improved Seis- 
mograph Testing Facilities, h) Stable Table, i) Strain Seismograph, 
and j) Experimental Investigation of Thermal Noise.   Each one of 
these ten tasks is rather fully discussed in the body of the report. 

WOMACK, J. R.. Improved Seismographs. Semiannual Prog. Rept. No. 7, 
Contr. No. VT/072. AF 33(657)-9967, Geotechnical Corp.. Garland, 
Texas, 1964. 

VESIAC 8855 VU Discussed in this progress report is work on these tasks-   a) 
inclined seismometer; b) galvanometers; c) filtering; d) amplifiers; 
e) digitizers; f) new methods of signal presentation; g) improved seis- 
mograph testing facilities: h) stable table: i) strain seismograph; 
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j) investigation of thermal noise.  Specific details about work on all 
of these tasks are included. 

VESIAC 8474 VU 

WOMACK, J, R., Induction Modulator Amplifier, Contract No. VT/072 
AF 33(657)-9»e7, Geotechnical Corp., Garland, Texas, 1964. 

The induction modulator amplifier was conceived as a low-power 
substitute for phototube amplifiers in seismic instrument systems. 
A moving-coil modulator Imposes modulation on a high-frequency 
carrier signal, which Is amplified by conventional solid-state ampli- 
fiers.   A detector recovers the amplified low-frequency component 
of the modulated wave.  Since no light source Is required, power 
consumption is less than for a phototube amplif er; however, the noise 
level is greater and the circuit Is more complex. 

VESIAC 7235 VU 
AD 427 274 

WOMACK, J. R., Long-Period Seismometers, Task la, Contract No. VT/ 
072, AF 33(6UU)-il8Z4, Geotechnical Corp., öarland, Texas, 1963. 

Test results are given for the prototype Long-Period Vertical 
Seismometer Model 7505, and Long-Period Horizontal Seismometer, 
Model 8700.   Both utilize movlng-coll, electromagnetic transducers. 
The natural periods of both seismometers are adjustable from 10 to 
30 sec.   The vertical seismometer has a LaCoste pendulum with cross- 
flexure hinges.   In the horizontal seismometer, the inclined pendulum 
system is attached to an Invar post by cross-flexure hinges. 

VESIAC 8476 VU 
AD 446 567 

WOMACK, J. R., Short-Period Digitizer. Contract No. VT 072. AF 33 
{657)-9967, Geotechnical Corp., Garland, Texas, 1964. 

A short-period digitizer, using solid-state electronic circuits 
which convert analog seismic signals to digital form has been 
developed.   The analog signals are sampled and stored 50 limes \KT 
sec, and each sample is converted to a 12-bit natural binary number. 
The digitizer operates on battery voltage with a power consumption 
of 1.1 w.  The frequency response is from dc to 10 cps over a tem- 
perature range of -50 to 450oC.   The seven plug-in circuit cards 
comprising the digitizer may lie incorporated in a galvanometer- 
photot jbe amplifier or packaged as a self-contained unit for use with 
a separate amplifier. 

WOOLSON, J. R., Analysis of Strain Seismograph Data, let. Repl.   K«1!»! 
No. 250, Contract VT 970C, F33e57-6äC-ö$13, Teledyne Indust., Inc 

VESIAC 20,118 VU 
AD 866 743 

Noise power on the short period pendulum and strain uistrumonts 
has been compared at WMO and HNME.   In the response hand of tlu- 
short period instruments, there are approximatelv four decades of 
relative power at HNME, and two decades at WMO.   !n OM case 
analyzed the noise ixiwer at HNME is about 2 1 2 times the noise 
power at WMO at 1 Hz. 

Coherence was estimated as a measure of the existence <>l a linear 
transfer function between the vertical strain and the vertical pendulum. 
At HNME there exists a wel'-defined linear transfer function in the 
band 0.1 to 0.6 Hz.   The low coherence at higher frequeucies at HNME 
and throughout the 0.1 to 3.0 Hz band at WMO rule out the possibility 
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of a linear transfer function between the vertical strain and vertical 
pendulum. 

Multiple coherence, and rotation of the horizontal short period 
selsmograms were used to infer the existence of unidirectional noise 
componems.   At HNME about 80 percent of the noise power is unidi 
rectlonal in the 0.3 to 0.4 Hz band.  At WMO the noise field has no 
apparent single preferred direction.   Preliminary work M rotation 
of the horizontal strain instruments at WMO is presertid.   The tech- 
nique uses a third horizontal instrument to establish the shear com- 
ponent of strain. 

Examples of detailed analysis to establish wavelype using (he 
vertical strain, together with the vertical pendulum and horizontal 
pendulum instruments are included. 

WOOLSON, J. R., Field Study of Variation in Characteristics of Seismic 
Noise and Signals with Geologic and Geographic Environment, Semi- 
annual Rept." VT/ 078, Contract AF 33(600)-4204fl, I'nited Electro- 
Dynamlcs, Inc., Pasadena, Calif.. 1961. 

VES1AC 9568 VU This report describes equipment and progress of Project VT 
078, which maintains stations from Point Arguello through southern 
Nevada to Death Valley.   Analyzing noise by writing a power spectral 
density plot of noise power as a function of frequency (by means of a 
wave analyzer), and determining the source of the noise by consider- 
ing two related noise samples, (he scientists have reached tentative 
results but need better equipment to surmount difficult calculating 
problems.   Among the most interesting data concerning noise level 
are the discoveries that some stations in Death Valley have about the 
same noise level in the period range 0.5 to 1.5 sec as the Master 
Station In the Sierra Nevada. 

WOOLSON, J. R., Pie (pP - P) Time Difference. Scienlific Keporl, SDL 
Rept. No. 177, Project VT 6W; Contract F 33657-67-C-1313. 
Teledyne Industries, Inc., Earth Sciences Div . Alexandria. Va., 1967 

VESIAC 15,914 VU An Investigation to combine HEMODE with velocity filtering over 
AD 810 590 a three conij)onenl array in order to enhance d^-pth phases experienced 

considerable difficulty in aligning P and pP phases simuttaneously. 
To explain this difficulty, selsmograms from four earthquakes were 
analyzed at the 9 sites in the TFO Extended Array.   The depth phase 
(pP) is well-defined on these selsmograms.   It is established thai the 
time difference (pP-P) at the 9 stations of the array differs by as much 
as 0.5 seconds for the same earthquake.   I, is cuncluded thai each 
phase P. pP, and in one case sP, has its own travel-time anomalies 
for the TFO Extended Array.   It is further concluded that REMODK 
should be applied to the three component selsmograms. rather than 
to the sum of the hOTlMata] and vertical components of the array. 

WOOLSON, .T. R., Field Study of Variation In Characierlsllrs of Seismic 
Noise and Signa 1 s with Geologic and Geographic fenvlronment. Conlract 
No. VT 078. AF33(f.OOV42048. I'nited ElectroDynamics. "ÄTexandna 
Va„ 1961. 
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VESIAC 5598 VU Test results show that system magnifications obtained bv the 
Bemoff Develocorder galvanometer direct coupled system and the 
Johnson-Matheson solid state amplifier Develocorder system are 
within a small percentage (10"? or less) of each other. Figures 1 
and Z are typical of a number of teleseisms which show that the Benioff 
system has a slightly higher amplitude than the Johnson-Matheson sys- 
tem at -60 db. 

VESIAC 8388 VU 
AD 435 047 

WU. C and G. C. P"'^^  Seismic Wave Propagation fromS..!.,^.,., 
Environmems. VESIAC State-oM he-Art he^rt.^^TN^^TnrTgvx 
Univ. of Midiigan, Inst. of Sei. & Tech.. Ann Arbor. Michigan. 1964.   ' 

Buried explosions in salt domes generate seismic waves and 
fracture the medium around the detonation.   Results show that the 
mechanics and dynamics of fracturinR are nut quantitatively known 
in detail.  Seismic waves tan be used to delineate the structural 
conflKuration of a salt dome.   A continuous velocity IOR shows that 
the velocity in the salt is constant, while the velocity in the surround- 
ing sediment varies with depth.   The connection of salt domes with 
a single mother salt bed at depth may be tested by using the velocity 
contrast between salt and sediments.   Decoupling effects are examined 
Conclusions regarding proper equations of mohon, theoretically com- ' 
puted waveforms, and the decoupling Uctor are given. 

VESIAC 13,544 VU 

wv' F- T., Energy of Earthquakes. Amendment Ni. 9. AF 49(638)-13t7 
California Institute of Technology, Pasadena, Calif., 1965. 

The basic formulas for estimatin | the energy in body and surface 
waves are derived.   Frequency domain operations are used in eqi-al- 
ization and total energy in each phase is obtained by integration over 
frequency.   The formulas take into account the radiation pattern of 
the source attenuation and in the case of Rayleigh and Love wave   the 
velocity-density structure of the earth. 

The energy In P. S. Rayleigh and Love waves from the Iranian 
earthquake of September 1. 1962 has been worked out as an example. 

VESIAC 17,621 VU 

WU, F. T., The Inverse Problem of Magnetotelluric Sounding, Sri   Rent 
Contract AF 4^638T-i33V, California Inst. of Tech.,^.^,!.;. cMlii 
1968, ' 

ftised N the model of a flat layered earth, a non-linear least- 
square method Is used to Invert magnetotelluric sounding curves to 
obtain the layer resistivities and thicknesses.   Partial derivatives of 
the apparent resistivity with respect to layer parameters are displayed 
to show the manner in which the layer parameters are contrlbutlrur 
to the apparent resistivities.   Uniqueness of the Inversion Is not guaran- 
teed, but when the partial derivatives are linearly independent and th( 
relative magnitudes of the layer resistivities of the initial guess a e 
not too far from the correct ones, the convergence of the method to 
the correct values seems to be Insured. 
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WU, F. T., Lower Limit of the Total Energy of Earthquakes and Parti- 
tioning of Energy Among Seismic Waves - Pt. 1   Pt. IT - Reflected 
Waves and Crustal Structurei, Contract AF 49(63fl)-1337. Calif. Inst. 
of Tech., Pasadena, Calif,, 1966 

VESIAC 19,767 VU The basic formulae for estimating the energy in the seismic waves 
are derived.  The formulae take into account the radiation pattern of 
the source, the compensation for the non-elastic absorption of the 
waves, the velocity-density structure of the earth, the effects of the 
crustal structure under the receiver and the response of the recording 
instruments.  Operations are performed in the frequency domain. 

Estimation of the seismic energy of an earthquake is closely 
related to the determination of the source mechanism and the radia- 
tion pattern of the source.  We have determined the surface wave 
radiation pattern of a shallow shock and the P wave radiation pattern 
of an intermediate shock to show the correspondence between the 
fault-plane solutions and the fault mechanisms derived from radia- 
tion pattern. 

We have obtained the energies of the two earthquakes mentioned 
above as well as 7 other earthquakes with known fault-plane solutions 
and/or radiation patterns.   The "total" seismic energies for these 
earthquakes (magnitudes between 6 1/2 and 7 12) using the presem 
procedures are at least an order of magnitude higher than those 
arrived at from the current ma^nitude-energy formula.   The S wave 
energies are approximately an order higher than that of the P waves. 
The surface wave energies for the shallow shocks are three orders 
of magnitude less than the body wave energies.   Thus, the S wave 
seems to be the main seismic wave energy carrier. 

WU, F. T., Research in Seismic Phemnnena Connected with Earthquakes 
and Explosions - Parts 1 and 11 (THESIS). Contract AF 4d(63ftM557, 
Calif. Inst. of Tech., Pasadena, Calif,, 1966. 

VESIAC 14,626 VU This report defines the lower limit of the total energy of earth- 
quakes and the partitioning of this energy among seismic waves. 
Also presented is a study dealing with reflected waves in relation to 
crustal structure, 

WU, F. T., Research in Seismic Phenomena Connected with Earthquakes 
and Explosions - Part 1:   Lower Limit of the Total Energy of Earth- 
quakes and Partitioning of Energy Among Seismic Waves (THESIS). 
Contract AF 49(638)-l337, Calif, Inst. of Tech,, Pasadena, Calif., 
1066, 

VESIAC 14,626-A VU Hie basic formulae for estimating the energy in the seismic 
waves are derived.   The formulae take into account the radiation pat- 
tern of the source, the compensation for the non-elastic absorption 
oi the waves, the velocity-density structure of the earth, the effects 
of the crustal structure under the receiver and Hie response of the 
recording instruments.   Operations are performed in the frequency 
domain. 
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WU, F. T., Research in Seismic Phenomena Connected with Earthquakes 
and Explosions - Part 11:   Reflected Waves and Crustal .Mrnrtnrp« 
CraEaS). Contract AF 49(638)-1337, Calif. Inst. of Tech., 

VESIAC 14,626-D VU 

Calif., 1966. 
Pasadena, 

Haskell's formulation for reflection of the body waves at the 
base of a solid crust is extended to include overlying liquid layers. 
Normalized displacement and the phase shift at the base of the crust 
as a function of angle of incidence and frequency are calculated for 
two continental models and an oceanic model.  Complex reflection 
coefficients are inverse-Fourier transformed numerically to the 
time domain to show the change of pulse shape upon reflection.   These 
time traces show that the water layer of the oceanic model causes 
the main difference between continental and oceanic reflections. 
Sample seismograms from a deep shock were compared to the theo- 
retical recoMs; they are found to be consistent. 

VESLAC 20,345 VU 

WYSS, M., T. C. HAIWS. and R. C. UKDERMANN, Comparison of P-Wave 
Spectra of Underground Explosions and EarthquaResT Scl. Rept    Con- 
tract F44620-e9C-0067. Calif. Inst. of Yich., l^asadcna. Calif., 1970 

The P-wave displacement spectra of the underground explosions 
MILROW and LONGSHOT are compared to those of four shallow 
earthquakes of connarable body-wave magnitude (m. ) in the Aleutian 
Islands.   The spectral data (0.4 <  T < 40 soc) have%een obtained 
from three vertical instruments at Pasadena, approximately 50" from 
the epicentral region common to the six events.   A NOVAYA ZEMI.YA 
explosion of comparable ■. was also analyzed. 

VKSIAC 9829 VU 

YASUI, Y., "Volcanic Earthquakes and Tremors Accompanying the Activity 
of the Volcano Sakurajimi in the Period from 1955 to 1957," Sels- 
mology News, Vol. 23, No. 1. pp. 35-45, 1958, (Translated from- 

Japanese), Contract SD-78. 

This report presents the results of an investigation carried out 
on the volcanic earthquakes and tremors induced by the eruption of 
the Sakura Island Volcano.   First, induced earthquakes were classi- 
fied into types A, B, C, and D. and the emphasis was placed on the 
observation of type B earthquakes.   The characteristics of type B 
earthquakes are that their frequency increases prior to eruption, 
reaches a maximum, and then the eruption occurs, while the number 
of type B earthquakes decreases at the same time.   This character- 
istic is not influenced by the duration of the volcanic activity. Type 
D earthquakes will be dealt with in a future report. 

VESIAC 15.176 VU 

YEARSLEY, ,1. R . Internal Waves in the Arctic Ocean. Tech. Rept. No. 5 
CU-5-66, Contract'Nönr 266(821. T.amont ÖeöTöbserv.. Columbia 
Univ., Palisades. N. Y., 1966. 

A theoretical investigation is made of free internal gravity waves 
in a rotating fluid.   An exponential density profile similar to that of 
the Canada Basin of Hie Arctic Ocean is used.   The dispersion rela- 
tion and eigenfuiuti'ins of the vertical amplit ide are calculated. 
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An experimental Investigation of temperature fluctuations at 60 
and 125 meters was conducted at T-3 in the Arctic Ocean.   Power 
spectra of the records show a rapid decrease jf power with increas- 
ing frequency. 

VESIAC 16,509 VU 

YEPINATYEVA, A. M., "Comparison of Experimental and Theoretical 
Data on Refracted Waves Corresponding to Weak Interfaces," Trudy 
Inst. Flzlkl Zemll, Akad. Nauk, SSSR, No. 14, pp. 135-144, 19657" 
^Translated from Russian), Contract DA-49-083 OSA-3137. 

Expeilmental data on refracted waves forming in different media 
are analysed and the results are compared to those expected from 
the theoretical formulas developed In previous chapters.   Media with 
high velocities are considered as well as media with relatively low 
velocities. 

VKSIAC 16,520 VU 

YEPINATYEVA, A. M., "Comparison of the Data of Experiment and Theory 
on Refracted and Reflected Waves Beyond the Origin," Trudy Inst. 
Fizlkl, Zemli. Akad. Nauk, SSSR, No. 14, pp. 221-243, 1960, (Trans- 
Tated from Russian], Contract DA-49-083 OSA-3137. 

In this chapter, experimental data on the dynamics of reflected 
waves at different angles of incidence and on the amplitude ratio of 
reflected and refracted waves are compared with the results of theoret- 
ical calculations. 

VESIAC V8,510 VU 

YEPINATYEVA, A. M., "Experimental Data on Reflected and Refracted 
Waves Near the Initial Points," Trudy Inst. Fiziki Zemll, Akad. Nauk. 
SSSR, No. 14, pp. 169-220, 1960, (Translated from Russian), Contract 
DA^49-083 OSA-3137. 

In this chapter, experimental data are presented on both reflected 
waves at different angles of incidence on the reflecting boundary and 
on refracted waves near their origin. 

VESIAC 16,511 VU 

YEPINATYEVA, A. M., "Experimental Data on Refracted Waves In Hori- 
zont, ly Layered Media with Small Velocity Differences," Trudy Inst. 
Fiziki Zemll, Akad. Nauk. SSSR, No. 14, pp. 90-133. 1960. (Translated 
from Russian), Contract DA-49-083 OSA-3137. 

In this chapter, the characteristics of waves forming in media 
with small velocity differences are presented.  The wave characteris- 
tics corresponding to weak interfaces are compared to those corre- 
sponding to strong interfaces. 

VESIAC 16,137 VU 

YEPINATYEVA. A. M., "Kinematic and Certain Dynamic Features of Re- 
fracted Waves In Layered Media with Small Velocity Differences," 
Trudy Inst. Fizlkl Zemli, A. N. SSSR. No. 14, pp. 64-89. 1960, (Trans- 
lated from Russian), Contract DA-49-083 06A-3137. 

In this report certain questions of the kinematics of the nropaga- 
tlon of waves are examined theoretically with regard to media with 
small velocity differences, and an attempt is made to ipproach the 
consideration of certain dynamic features of waves forming in such 
media.   Distinctive features in the analysis and correlation of waves 
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are examined, as well as certain features of the screening effect of 
layers in madia with small velocity differences compared to media 
with strong velocity differences. 

^ESIAC 17,450 VU 

YEPINATYEVA, A. M., "A Method of Constructing Isoamplltude Maps of 
Refracted Waves, 'Trudy Geofiz. Inrt., Akad. Nauk. SSSR. No. 35   pp 
146-158, Undated, (Translated from ftusstan), Contract ßA-49-083 
06A-3137. 

A method is presented for constructing isoamplltude charts of 
refracted waves; examples are given. 

VESIAC 16,377 VU 

YEPINATYEVA. A. M., "Refect     and Refracted Waves in the Region 
Close to the Origins of Refracted Waves," Trudy Inst. Fiziki Zemli 
A^S^, No. 14, Vol. 181. pp. 145-167. IMO. (Translated from  ' 
Russian), Contract DA-49-083 OSA-3137. 

This report presents a study of (he characteristics of reflected 
and refracted waves close to their origins.   Theoretical calculations 
of wave characteristics corresponding to Interfaces with velocity and 
density differences are compared with experimental data obtained in 
real media. 

VLSI AC 16,134 VU 

YEPINATYEVA, A. M., "Refracted Waves in Media with Small Velocity 
Differences-Chapter I - Some Results of Analysis of Formulas for the 
Amplitudes of Refracted Waves," Trudy Inst. Fizlkl Zemll, A   N  SSSR 
No. 14. pp. 7-44. 1960. (Translated from Russian). Contract DA-49- ' 

A comparison is made of the expressions for the amplitude of 
refracted waves for different types of media and different sources 
An analysis is made of formulas for the amplitudes of refracted waves 
in liquid media with harmonic sources. 

VESIAC 16,132 VU 

YEPINATYEVA. A. M., "Some Questions In the Quantitative Interpretation 
of Seismic Data on Amplitudes." Trudy Inst. Fiziki Zemli A N SSSR 
No. 14. pp. 45-62, I960, (Translated from Russian», Contract DÄ-T^' 
083 06A-3137. 

In this report, which is a chapter of a larger work, the problem 
of approximating the seismic amplitude-distance relation by a powt-r 
function of the form K/Xn. where Xn is the dlsfjersion function, is 
examined.   Also examined are the differences in the methods of deter- 
mining the exponent of the dispersion function and the absorption coef- 
ficient. 

VESIAC 16,508 VU 

YOLE. R. W., Effects of Location of Seismograph Stations on the Records 
Obtained, Contract AF-AFOSR-702-67, Arctic Inst. of North America 
Montreal, Quebec, Canada, 1967. 

A brief discussion of the results of a time-domain study of 41 
teleseismic events recorded during the Alberta experiment of 1960 
is given. 
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YOUNG, D. F., Spectral Analysis of Seismic Signals Generated by CHASE 
yn and CHASE V Detonations, Tech. Prog. Rept. No. 17, Contract Nonr 
4026(00). Underwater Systems, Inc., Stiver Spring, Md., 1967 

VESIAC 19,162 VU The CHASE VII event consisted of the underwater explosion of 
400 tons TNT equivalent at a nominal detonation depth of 3000 leet. 
The CHASE V event had a yield of 1000 tons and was detonated at 
a nominal depth of 4000 feet.   Narrow band spectra of the seismic 
signals generated by these events as received at a number of LRSM 
stations and Vela observatories are presented.   Source-receiver dis- 
tances of selected stations range from approximately 700 to 5000 kilo- 
meters. 

YOUNG, D. F., D. D. WOOLSTON. and M. BLAIK. Spectral Analysis of 
Hydroacoustic Signals Generated by the CHASE V. CHASE VII, NÖL- 
VELA, and Arctic Explosions, TccL Prog. Rept. No. 21   Contract 
Nonr 4026(00), Underwater Systems, Inc., Silver Spring, Md., 1968 

VESIAC 19,105 VU Results of narrow band spectral analyses of hydroacoustic sig- 
nals generated by underwater explo.  ons in several programs are 
presented.   Analyses were performed for explosion data obtained at 
ranges varying from several kiloyards to thousands nf miles. 

YUNUSOV, N. K , "Making Corrections for the Upper Layer in Hodographs 
of Reflected Waves on the Eastern Border of the Russian Platform," 
Prikladnaya Geofizika, No. 15, pp. 115-129. 1957, (Translated from 
Russian), Contract SD-78. 

VESIAC 12,129 VU In the exploration of mildly sloping structures the correction for 
an upper layer which is characterized by an inconstant thickness and 
average velocity must be made with a high degree of accuracy.   A 
main source of systematic errors in making the corrections is the 
variation of the average velocity in the super-Kungar layer over the 
area.  To study the velocity characteristics over the area in which 
the seismic work is conducted, it is necessary to drill control bore 
holes.   The number of control bore holes needed, according to cir- 
cumstances, and ways in which to reduce their number, are discussed. 
To establish the relationship between v. and the section of the upper 
layer one has to study carefully all data on the section. 

YURC.'IENKO, P. I., "A Method of Seismic Prospecting for Gently Sloping 
Structures," Prikladnaya Gcofi/.ika, No. 17, pp. 104-114, 1957, (Trans- 
lated from Russian), Contract SD-78. 

VESIAC 12.134 VU The following conclusions were reached as the result of the work 
reported here:   (1) It is impossible to raise the geological effectiveness 
of seismic exploration using the method of reflected waves for exploring 
mildly sloping structures without further techniqur improvements in 
the seismic exploratory apparatus: (2) Experimental work has to be 
organized on a wide scale for the frequency analysis of oscillations 
in a number of regions which would help in selecting the frequency 
characteristics of thr filters; (3) The introduction of multichannel 
seismic stations makes possible the simultaneous recording of oscilla- 
tions using different filtrations.   In connection with this, there is a 
need for changing 'he order of technical and economU' organization 
of parties. 
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ZABLOCKI, C. J„ Electrical Tranetentg Observed Durtng Underground 
Nuclear Explosions, Technical Letter cnistal Studies Z8, Final Report, 
Contract ARPA order No. 193-61, U. S. Geological Survey, Denver, 
Colorado, 1965.  (OFFICIAL USE ONLY) 

VESIAC 13,234 VU O 

ZABLOCKI, C. J., D. B. JACKSON, Electrical Transients From Nuclear 
Explosion in Salt (Project Dribble - Salmon Event), Tech. Rept. No. 37, 
Contract ARPA order No. 193-61, U. S. Geological Survey, Denver, 
Colorado, 1964. 

VESIAC 12,567 VU The radial and transverse components of the electric field in- 
AD 470 820 duced in the earth during the SALMON event were recorded at 272 

meters from the surface projection of ground zero.   Sensitive instru- 
ments 5.30 and 55.2 km east of ground zero failed to detect a resul- 
tant transient.   The recorded transient was characterized by a quasi- 
sinusoidal pulse and a half-cycle wave, both of which are fully de- 
scribed.   The polarization of the initial pulse was about 10 decrees 
south of the radial direction from the shot point, being positive toward 
the shot point.   One possible source mechanism was a horizontal elec- 
tric dlpole formed by the Compton electron flux with a strength of about 
104 ampere-meters.  Another was a magnetic dlpole with a strength 
of about 107 ampere-meters2. 

ZAIDEL'SON, I. I., V. A. REDKOLIS. and V. I. RKHTER. "Investigation 
of the Electrohydraullc Effect in Seismic Surveying," Flzlka Zemll. 
No. 7, pp. 106-114, 1965, (Translated from Russian), Contract 
SD-78. 

VESIAC 13,021 VU Attempts to create automatic seismic instruments and to eliminate 
the shortcomings inherent in explosive work has stimulated the Kuiby- 
shev Petroleum and Geophysics Trust to seek new ways and sources 
of excitation of elastic waves.  The utilization of the electrohydraullc 
effect, or Vutkin effect, based on an electrical charge of high potential 
in a liquid medium, appeared to be promising for these purposes.   Ex- 
perimental work on these matters was carried on between 1961 and 
1963.   Described are:   (1) Operating Principle and Description of the 
Electrohydraullc Source of Pulses; (2) Experimental Field Work - Seis- 
mologlcal conditions of the working region; (3) Experimental investiga- 
tion on the profile. 

ZAKASHANSKn. M. S., "Density of the Meso-Cenozonic Deposits in the 
West Siberian Plain," Prikladnaya Geofizika. No. 23, pp. 100-111, 
1959, (Translated from Russian), Contract SD-78. 

VESIAC 12 133 VU This paper contains certain results obtained by the systematic 
study and analysis of data on the density of the sedimentary rocks of 
the Meso-Cenozoic cover of the southern part of the west Siberian 
plain. 

ZATONSK1I. L. K.. V. F. KANAEV, and G. B. UDINTSEV. "Geomorpholo^y 
of the Underwater Part of the Kurile-Kamchalka Chain," Oceanologyial 
Investigations, No. 3, pp. 124-136. liti, (Translated from Russian). 
CoürfäcTSD^TS. 
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VESIAC 8502 VU This is a report on the marine geological studies of the Kurile- 
Kamchatka chain.  This study was undertaken by the Institute of Oceano- 
graphy of the Academy of Sciences of the USSR.  The report discusses 
topics such as:  the Kurile-Kamchatka chain as a distinct morphological 
complex, profile of the Kurile-Kamchatka trough, the mountain forma- 
tions in the chain, the underwater slope, distribution of earthquake foci, 
underwater volcanic structures, barrier for tidal waves, and the thick- 
ness of the sedimentary stratum.  Although many quesfions remain 
unanswered, the author feels further work will product; many new 
results. 

ZAV'YALOV, V. D., "Interpretation of Seismograms in Zones of Interference, 
Prikladnaya Geofizika, Sbornik Statei, Vol. 24, pp. 26-53, 1960, (Trans- 
lated from Russian), Contract SD-78. 

VESIAC 9407 VU In an earlier paper, the author studied the problem of the shape 
of the hodographs of reflected waves theoretically, in the case of non- 
planar reflecting boundaries.   He also developed the method of imaginary 
lines, permitting the construction of a reflecting layer of any complex 
shape provided that the hodograph of the reflected wave corresponding 
to this layer is found.   Uses and limitations of the method of imaginary 
lines are discussed; it was difficult to use in the solution of reverse 
problems.   In this paper, the attempt was made to explain that the 
fundamental law of phase correlation of waves in an interference zone 
is a natural outgrowth of studies in the field of the interpretation of 
complex seismic data. 

ZBUR, R., P. KLASKY, W.  FEETHAM and G. FRANCIS, Tonto Forest 
Seismological Observatory, Semiannual Rept., Contract No. VT/070, 
AF 33(657)-7747, United ElectroDynamics, Inc., Pasadena, Calif., 
1963. 

VESIAC 7237 VU This report is divided into five sections:   1) facilities; 2) operation; 
3) calibration; 4) development and evaluation; and 5) analysis.   The 
text is a summary and is followed by several appendices covering the 
details for each section of the report. 

ZENGENI, T. G., Azimuthal Correction for dT/dA for a Single Dippint; 
Plane Interface, Sei. Rept., Contract AF 49(638)-1687, Stanford Univ., 
Stanford, Calif., 1969 

VESIAC 19,833 VU A relation is derived for correcting dT/dA for a single dipping 
interface under a seismic array: 

df\ = ldj\    Bin  SW) 
dA /     \MJ    sin  (O-wT 

The formula depends only on the azimuth angles:   u: is the computed 
azimuth, w' is the observed azimuth, 9, is the azimuth of the normal 
to the tilted interface, and (dT/dA)' is the observed quamity.   The 
relation is explicitly independent of the dip and the velocities of the 
media on either side of the interface. 
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ZOEPPRITZ, K., "Reflection and Transmission of Seismic Waves Through 
Discontinuity Surfaces," Kgl. Ges. d. Wlss., Nachr., Math.-phys.KL. 
No. 1, pp. 66-84, 1919, (Translated from German), Contract SD-78. 

VESIAC 10,167 VU The author develops formulas for discussing reflection and trans- 
mission of elastic waves through the Interface between two elastic 
media of any type.  Included are;   (1) calculations for two cases of 
the Incident wave (when it is longitudinal, and when it Is transverse); 
(2) calculations for total reflection; (3) Assuming a viscous magma 
layer would be present at a low depth (considering both the liquid and 
elastic layer), the author concludes that there Is no generally dis- 
tributed magma layer, a conclusion which agrees with the findings 
of geology.   The author suggests conducting earthquake observations 
near a large active volcano to recognize the attenuating Influence on 
forerunner waves which deep magma must exert If the fluid focus Is 
sufficiently extensive. 

ZVOLINSKII, N. V., "Wave Problems in the Theory of Elasticity of a Con- 
tinuous Medium," Izv. Akad. Nauk Assr. Mekh.. No. 11, pp. 109-123, 
1965, (Translated from Russian), Contract SD-78. 

VESIAC 12,449 VU The author describes In a brief survey the accomplishments in 
this field.   He points out current trends ar.:* theories of the elastic 
oscillations of a continuous medium. 
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