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USSR/Geophysice - Seismography Sep/0Oct 51

"Modeling of Seismic Waves," Yu. V. Rizuichenko, B.
N. Ivakin, V. R. Bugrov, Geophys Inst, Acad Sci USSR

"Iz Ak Nauk SSSR, Ser CGeofiz" No 5, pp 1-30

Discusses variouz methods for studying seismic wave
phenomena under laboratory conditions. Describes

exptl tests of the method based on application of
elastic oscilistions of ultrasonic frequency. This
method sllows one to obtain in the laboratory seisg-
| . mograms that are similar to those obtained of re-
flected or broken waves by multi-channel recording
of earthquakes. i

193133
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GAMBURTSEV, G.A,; BIZNICHENKO, Yu,V,; BERZON, I.5,; YEPINAT'YEVA, A.M.;
PASHCHNIK, I.P.T XX, 1.P.; KARUS, Ya.V.; YHROFEYEVA, A.A.,
redaktor; KISELEVA, A.A., tekhnichoskly redaktor

[Corrslation method of refracted waves; manual for seismological
enginesrs] Korraliateionnyi metod prelomlennykh voln; rukovodatvo
dlia inzhsnerov-seismorazvedchikov., Moskva, Izd~vo Akad. nauk SSSR,
1952, 238 p. [Microfilm]. (MIRA 8:7)

1. Chlen-korrsspondent AN SSSR (for Camhurtsav),
(Seismometry)
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USSR /Geophysics - Seismology Jan/Feb 52

"Joint Processing of & Number of Observations of
Seismic Head Waves,” Yu. V. Riznichenko, Inst of
Geophys, Acad Sci USSR

"Iz Ak Nauk SSSR, Ser Geofiz" No 1, PP 12-20

Research is conducted by Geophys Inst under di-
rection of G. A. Camburtsev. Problem concerns
geometric seismology of refracted head waves, gen-
erated by one OT several sources. Attempts detn
of seismic velocities and of elements locating the
refracting surface. Author thanks 5. M. Fadyus-
hkina, Yu. V. Butkova and O. 1. Silayeva for help
4n construction of nomograms. Submitted 24 Oct

51.
1]
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USSR/Geophysics - Modeling of Seismic Waves May/Jun 52

"Modeling of Seismic Waves ¥ith the Aid of Ultrasonic
Impulses," Yu. V. Riznichenko, B. N. Ivakin, V. R.
Bugrov, Geophys Inst, Acad Sci USSR

"Iz Ak Neuk SSSR, Ser Geogiz" No 3, pp 58-69

Describes an impulse ultrasonic device for modeling
of seismic waves in application to problems of
Selsmic prospecting and earthguake studies, Presents
examples of works with this device: modeling of
Lamb's 2-dimensional problem concerning propagation
of.waves in a solid elastic half space; modeling of
3~dimensional problem concerning propagation of head
refracted waves connected with thin layers; detn

224771

of elastic properties of solid and friable minerals
in small-size samples of arbitrary shape (particularly
measurement of velocities of propagation of longi-
tudinal waves). Submitted 17 Dec 51.

224771

FIZNICHENKO, YU, ¥.
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USSR/beophysics - Seismoscope Jan/Peb 53

"Impulse Ultrasonic Seismoscope,”" Yu. V. Rizni-
chenko, B. N. Ivakin, and V. R. Bugrov, Geophys
Inst, Acad Sci USSR

"Iz Ak Nauk SSSR, Ser Geofiz" No 1, pp 26-32

Describe construction and application of subject
instrument for modeling seismic waves which are
observed in seismic prospecting and in earthquake
studies. State that the instrument is also used
in detecting defects in building materials and in
manufactured metal parts.

241731 |
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Card 1/1

Author : Riznichenko, Yu. V.

Title : Determining the fields of intensity of seismic waves

Periodical : Izv. AN SSSR, Ser. geofiz. 1, 11-25, Jan/Feb 1954

Abstract : In the region close to the front of the wave the energy of the oscillations
is propagated along rays. Its flow is similar to the vortexless flow of an
incompressible fluid. In connection with this similarity the author formu-

lates the problem of determining the intensity of the seismic waves within a
medium if one is given the hodographs and intensities of the oscillations

(or amplitudes of the displacements) on the surface. The author proposes a
method for solving this problem.

Institution : ‘Geophysics Institute, Academy of Sciences, USSR

Submitted : July 11, 1953
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cR/Geophjs;cs - Seismology *D-1779
Card 1/1 Pub 45-1/18
Author : Rlznlchenko, Yu. V., and Silayeva, 0. I.
Title : ;;;Ermlnlng the dependence of the velocities of propagation of elastic wrves

in samples of mineral rocks upon one-sided pressure

Pericdical : TIzv. AN SSSR, Ser. geofiz. 193-197, May-Jun 1955

Abstract : The authors work out a procedure for determining the dependence of the velocid
of elastic waves upon mechanical stress. The measurements are conducted by
means of the ultrasonic impulse method upon samples of mineral rocks under co
ditions of one-sided pressure. At the same time they determine the static an
dynamic moduluses of elasticity. Certain results of these measurements are
presented. The senior author cites his three earlier works, co-authors:

B. N. Ivakin and V. R. Bugrov, in the same journal (1951, 1952, 1953}, on the
modeling of seismic waves by ultrasonic impulses. Total of seven references
(one German: V. Buchheim, Zum Problem der Drucksondierung in Gesteinen auf
akustischer Basis, Freiberger Forschungshefte, Bergakedemie, H. 7, 1953).

Institution: Geophysical Institute, Academy of Sciences USSR

Submitted : November 27, 1954
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USSR/Geophysics - Belsmoacoustic methods FD-2895
Card 1/2 Pub. 45 - 6,11
Author ¢ Riznichenko, Yu. V.
e e a3~ TR SN S b,
Title : Communications. Seismoacoustic metheds for studying the stressed
state of rocks
Periodical : Izv. AN SSSR, Ser. geofiz., Nov-Dec 1955, 538-540
Abstract : A report delivered at the 16 March 1955 session of the scientific

council of the Geophysical Institute, on the action of mechanical
stresses on the state and particularly on the elastic properties of
- rocks, of interest in connection with the struggle against mine
shocks or bursts as in coal mines. This problem was studied under
the general guidance of the author in the laboratories of modeling
and underground acoustics in the seismic prospecting division of
the Geophysical Institute, especially the problem of mine pressures
(i.e. the stressed state of rocks close to the mining operations.
With the object of testing Academician A. A. Skochinskiy (Institute
of Mining, Acad. Sci. USSR) proposed methods and other proposals,
the Geophysical Institute developed and tested two geophysical (more
precisely, seismoacoustical) methods: 1) the shaft impulse seismic
method based on the disturbance of artificial elastic impulses and

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014449
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Card 2/2 FD-2865
Abstract ¢ lnvestigation of the conditions governing their passage through the

medium; and 2) the shaft acoustic method based on the study of the
natural elastic impulses (noises etc.) arising in a mass under the
action of the mine pressures.

Institution ¢ Geophysics Institute, Acad. Sci. USSR

Submitted : April 6, 1955

CIA-RDP86-00513R0014449
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¢ ! the shadaw zone Ly medeling the sarth's crust and upper
manrla,  Fiul,50v, po seism, no.15:11-24 163, (MIRL 17:4)
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USSR/ Geophysics
Card 1/1 Pub, 22 -~ 23/62

.- huthors t Riznichenko, Yu. V., and Myachkin, V.'»I'.

ST NSRRI -
Title t The pulse seismic method for studying the mountain pressure

Perlodical 1 Dok, AN SSSR 102/3, 507 - 509, May 21, 1955

Abstract ¢ The pulse seismic method for observing the gravitational pressures exerted .
by mountains, which was developed by the authors and their assistants, is "
described, The method is based on the ‘same principle upon which the ultra-
sound defect detector operates. Twelve references: 9 USSR, and 3 USA. e

Institution : The Acad, of Sc., USSR, Geophysical Institute

Presented by: Academician G. A. Gamburtsev, February 28, 1955

CIA-RDP86-00513R0014449
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" RIZNICHENKO Tu. V., GLUKHOV V.A.

DALY SE % Tt

Impu.lse ultrasonic seismic logging. Izv. AN SSSR,Ser.geofiz.
no.11:1258-1268 N 156, (MIRA 10:1)

1. Akademiyz nauk SSSR Institut fiziki Zemli,
(Prospecting==Gsophysical methods) (Seismology)
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g 124-11-13248

Translation from: Referativnyy Zhurnal, Mekhanika, 1957, Nr 11, p 139 (USSR)

[}

AUTHORS: Riznichenko, vu, V., Silayeva, O.1., Shamina, 0. G., Myachkin,V.I.,

wTukhov, V. &, {nogradov, s, D.
TITLE: Seismo-Acoustic Methods for the Study of Stress Conditions in
Mountain Rocks on Samples and In Loco. (Scysmoakusticheskiye

metody izucheniya napryazhennogo sostoyaniya gornykh porod na
obraztsakh i v massive.

PERIODICAL: Tr. Geofiz. in-t2 A N SSSR, 1956, Nr 34 (161), pp-;’l4°1163

ABSTRACT: The study surveys various methods for the investigation of stress
conditions in mountain rocks. Principal attention is directed to the
impulse method and the acoustic method. It is indicated that with an
increase in pressure the modulus of elasticity grows faster than the
density. Therefore, the speed of sound, which 1s proportional to the
square root of the ratio of the modulus of elasticity and the density,
increases with increasing pressure; more speci{ically, the speed of
sound is proportional approximately to the one-sixth power of the
] pressure. It is noted, further, that the formation of cracks, at the
Card 1/2

s y, St 14



124-11-13248

Seismo-Acoustic Methods for the Study of Stress Conditions in Mountain Rocks on
S#mples and In Loco. (Continued)

inception of failure of mountain rocks, is accompanied by a crackling
noise. The study of the vibrations arising in the rock during failure
is the basis of the acoustic method.

A description of a laboratory set-up for the study of the velocity of
sound in stressed rock samples is offered, also a description of model
tests and observations in mines by means of the seismic impulse
method.

A survey is made of destructive compression tests on rocks, the
apparatus and methodology for the study of the elastic impulses
accompanying their failure, and corresponding observations in mines.
Bibliography: 77 references.

(G. L. Pokrovskiy)
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Divorgence and absorption of meismic waves, Trudy Geofiz.inst,
no.35:9-41 '56, (MIRA 10:1)
(Seismic waves)
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X10) FHASE I BOOK EXPLOITATION W [1663 ;
Alatemiye neck S8R, - Comitet 3o geofesil 1 gwafixike.
huly&ouadavunmnl'nq u--blq“‘ 32zsarod: 4
1 georizi k soyusa. atatys sqymaologit 1

121Kt nedr semli (Adetracts of Reports Sutmitted to the I General
Assexdly of the Iaternsticnal Usiom of Geodesy sad Gecphywics. The
International Association of Seissology aad Phywics of the Earth's

N Iaterior) Moscow, 1957. 102 p. /Parallel texts ia Russism end h.ua/
: 1,500 coples printed.

oo -Mtuunl comtrivators memtioned

.

FRPOEE: This booklet {s iatended for geophysicista, MMM
izing is selemology.

COVERAGK: This collactios of articles desls with the structare end camposition I

of the Rarth and ph related The majority of the articles com= Tl
corn studles of earthquakes end, seiemic weves. Other articles cover the Stree- g
ture of the Zarth's crust and mountain roots; the elastic properties of ml'
at high pressures; the plesoslectric effect of rocks sad the mathod of = = . £
muu. in tectorophysice. The collectin also oontaine articlss o the' ! e
Barth’s thermal histary, the microseismis method of tresing stbares ead 3
cAders. H
b
Volarovich, N.P. aed K.I. ﬁm—n Plasecelectric !ttnt ot doks 29 :
Yeytenan, rs.,x. 8 I’n-in-kw‘ ud.h.—lm.,.lw Rvidencs .'
on the a:mmnfuuhm'n Crust aad Nowtain Roots i Cemtrul z
Asis Prom Seimic D.m Sownding Dats n bR
almkty, K.V, Netdod of lohnh. ia hewle- n
Oothlnv 0.7, Seimmic Intemalty l@u- of hll a2
D-vylavl.! mmnupmucfnoncm..nuam [}) R
¢ Kaylio-Borok, ¥.1. Inveetigation of Earthyeshe Neckmim » i
Keylis-Brok, V.I. Djnmie Nethols of Investigatisg the Karth’s Crest e
5 and Internal Strestare (Theary, Kleciromit Camputations asd
5 . Practical Tests) 2 3
: Kares! Te.¥. Adeerptiom of Hlaate Veves 1a Roskis ss Z
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AUTHOR: Riznichenko, Yu. V.

TITLE: A study of the structure of the Earth's crust during
the period of the Third International Geophysical
Year. izucheniyu stroyeniya zemnoy kory Vv period
trettego mezhdunarodnogo geofizicheskogo goda).

PERIODICAL: Izvestiya Akademll Nauk, Seriya Geofizicheskaya, 1957,
No.2, pPP.- 129-140. (U.S.S.R.X

ABSTRACT: A paper presen’ced at the Session of the Scientifiec
Council, Geophyslcs Institute, Ac. Sc., dJanuary 25, 1956,
reviews the methods of determining the structure in

the depths of the Earth's crust, particularly by
using exploslons. Information 1s given on the inves-
tigations scheduled for the Third International
Geophysical Year in the Unlited States as well as in
the Soviet Unlon. The first paragraph reviews modern
seismic methods of studying the depths of the Earth's
crust, giving examples of application on land and on
the sea in the Soviet Union as well as in other
countries.
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TITLE: A study of the structure of the Earth's crust durlng

. the period of the Third International Geophysical
Year. (K izucheniyu stroyeniya zemnoy Kory v period
tret 'ego mezhdunarodnogo geofizicheskogo goda).

One of the most interesting regions as regards inter-
connection of the mainland with the ocean are the
Far Eastern Aslatic shores and their transition to
the North-Western part of the Pacific Ocean. The
Kurilo-Kamchatka zone of the Soviet Union belongs to
this reglon. It is particularly here that the en-
tire complex of ctaracteristic geophysical and geo-
logical conditlons and phenomena occur which
accompany the transition from the shores to the ocean.
In addition to other features, seismically it is the
most active zone of the entire globe. The geological-
geophysical investigations scheduled for this zone
will also encompass investigations in the Okhotsk
Sea and the North-Western part -of the Pacific Ocean
Card 2/4% and also some other sections of the Paecific Ocean.

ST N £ A e
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TITLE: A study of the structure of the Earth's crust during
the period of the Third International Geophysical
Year. (K izucheniyu stroyeniya zemnoy kory Vv period
tret'ego mezhdunarodnogo geofizicheskogo goda).

Para.l deals with the methods of studylng the strue-
tures deep in the Earth's crust; para.2 deals with
investigations of the Earth's crust in the Soviet
Union, mentloning prewar as well as post-war work;
para.3 deals briefly with investigations of the Earth's
crust carried out in Germany, the United States,
Britain ete.; para.l4 briefly outlines the investiga-
tions of the Earth's crust scheduled for the Interna-
tional Geophysical Year in the United States as well

as in the Soviet Unlon.

There are 39 references, 33 of which are Slavic.

ASSOCIATION: Academy of Sciences of the USSR, Institute of Terrestrisl
Physics (Akademiya Nauk SSSR, Institut fiziki zemli).

Card 3/4
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A study of the structure of the Earth's crust during
the period of the Third International Geophyslcal
Year. (K izucheniyu stroyeniya zemnoy kory v period
tret 'ego mezhdunarodnogo geofizicheskogo goda).

PRESENTED BY:
SUBMITTED: 8/24 /56

AVAILABIE: Library of Congress

Card 4/4
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' o seism,
Life and achievemants a P (MIRA 11:5)

no.3:3-10 o7 {Gamburtsev, Grigorii Aleksandrovich, 1903-1955)

f G.A. Gamburtsev. Biul, Sov.
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RIZNICHENKO, V. (Moscow)

~ e T
et o T

“gtudy of the Structure of the Earth's Crust in the USSR through the
Deep Sounding Meth and "Problems of Ultrasonics in Seismological
Investigation."

paper presented(by V. Riznichenko ) at lst Seismological Conference of the
Geophysics Inst. Czechoslovekian Acad. Sci., Liblice, 22 March 1957.

Bergekademi (Berlin) Wo. 4, 195T.
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AUTHOR: Savarenskiy, Ye. F. 349-4-2%/2%

" TITLE: First secismological conference of the C0zechoslovak Ac.Sc.
(O pervoy seysmologicheskoy konferentsii Chekhoslovatskoy
Akademii Nauk).

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya,
1957, No.4, pp.558-559 (USSR)

ABSTRACT: This conference was held between March 18 and 22, 1957
in Liblice, the aim of which was to acquaint seismologists
of various countries with results of studies of seismicity,

determination of the intensity of earthquakes, svudy of
the structure of the Earth's crust, investigation of the
propagation of seismic waves and design of apparatus.

Tn addition to Czech seismologists, there were three
seismologists from Hungary, three from Eastern Germany,
two from Poland, one from Roumania and five from the
Soviet Union. The conference was also attended by the
General Secretary of the International Association of
Seismology and Physics of Mineral Resources, Prof. Rothe
of France. A total of thirty papers were read. Soviet
delegates read the following papers: ‘

1, Yu, V. Riznichenko "Study of the structure of the

- , Eavth's crust in vhe U.S.S. by the method of deep seismic

card 1/2 gsounding";
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i A 49-4-23/23
First seismological conference of the Czechoslovak Ac.Sc.
! 2, P, S, Veytsman "On the results of work of deep seismic

sounding of the Earth's crust in one of the mountainous

- pegions.of Central Asia;

3. N, V. Shebalin npvaluation of the depth of the
astenosphere in the region of the Vranch (Carpathian)
mountains from the point of view of the relation
between the intensity and the "ballicity" of earthquakes$

4, s. L. Solov'yev "On corrections to the values of
earthquake intensities";

5. D. P. Kirnos and D. A. Kharin “"Seismography for
studying the seismic effect of explosions, vibrations
of engineering structures and nearby earthquakes";

6. Ye. S. Borisevich "Magneto-electric oscillographs for
scientific geophysical investigations";

7. Yu. V. Riznichenko “"Application of ultrasound for
seismological problems".

At the end of the report a brief table is given of the

Czechoslovak stations participating in work in conjunction

with the International Geophysical Year in which the type

Card 2/2 of instruments and the subject of investigations are also
mentioned. )
AVATTABLE: Library of Congress. , i
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" AURHORS: Riznichenko, Yu. V. snd Snemina, O. G.

.TI‘I'LE: Elastic waves 1n & solid stratified medivi, using results of
gtudies on two dimensional models. (Cb uprugisn volnakh Vv
tverdoy sloistoy srede poO igsledovaniyam na dvukhmernyxh
nodelyakn) .

PERICDICAL: Izvestiya Axademii Neuk SSSR, Seriye Geofizicheskeaye,
1957, No.7, op.855-875 (USSR) -

ABSTRACT: The problem of 2 layer in &n elastic medium 18 consideread.

The layer 1s finite or bthin compared with the wavelength of

the prevalent wave. Phe leyer differs rrom the surrounding
medium in that the velocity of propagztlion of elastic waves
in it is higher then in Ghe surrounding medium. It is czlled
5 "high velocity layer" (HVL). The layer may &act as &
waveguide for the so-czlled Jongitudinel 5lip waves. The
problem of the HVL was considered by the present suthor in
a previous peper (Ref.12). Results obtsined wita & three
dimensional model of a thin solid layer in @ liquid were
used in that peper (Riznicnenko et sl, Refs.1%-15). The
present paper is a continuation of the work reported earlier.
A BHwoO dimensional model of a stratified solid medium wes
used to study the propagation of elastic waves in a nigh
velocity lager of the kind described sbove. The waves were

APPROVED FOR :
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FElestic weves in a golid strstified nedium, using results of
studies on two dimensionel models. (Cont.)

excited by &an ultrasonic netnod. The hign velocity layer

was made of durslumin (5400 n/sec) and the lower velocity

nedium was of plexiglass (2300 m/sec). The following
gpecial cases were studied: 1) free tnin layer; 2) thin
high velocity layer on & semispace; 3) thin nigh velocity
layer placed under 2 layer with & lower velocitys; 4) thin
hign velocity layer in an infinite medium with a lower
velocity; 5) thick nigh velocity layer in an infinite
medium of lower velocity. Results are given on the
velocities of propagation, radiation ant absorption
coefficients, dispersion and phase and group velocities.
The velocity of propagation of longitudinal waves in a
surrounded by &n clastic mediwm does not differ significant-
ly from tae velocity in & free layer. The difference in
velocities is about 2¢{ which 1s slightly higper toan the
experimental error. The radiation coefficient for @&
longitudinel slip weve in & HVL placed on 2 semispsce with
s lower velocity 1s egqual to the radiation coefficient for
tne HVL plzced under 2 leyer with @& 1ower velocity, bub is

card 2/3 nzlf tnat for a HVL in 3o infinite medium. A couperison of
the Pl2l waves in thin and thick layers of duralunin
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flastic waves in & solid stratified meaiuw, using results of
! studies on two dimensional models. (Cont.)

showed that the velocity of propagation of a longitudinal

slip wave is higher and the frequency lower, in the case of

the thick layer. The difference is of the order of 8% for

both the velocity asnd the freguency. The coefficients of

absorption and radietion are much lower in the case of &

thick HVL.
There are 15 figures and 27 references, 13 of which are

Slevic.
SUBMITIED: Jamuary &4, 1957.

AS3UCTIATION: Institute of Physics of the Earth, Ac.Sc., U,S.5.R.
(Akademiya Nauk SSS5R Institut Fiziki Zemli).

AVAILABLE: Library of Congress
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AUTHOR: Riznichenko, Yu. v. 59-11-4/12

MITLE: Development of Ultrasonic Methods in SeismOlOgY.
(Razvitiye ul'trazvukovykh metodov Vv seysmologii)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizichesxaya,
' 1957, No.ll, pp.1341 -1346 (USSR)

ABSTRACT : Brief review of Soviet seismological inpvestigations in the
high frequency range of the spectrum, i.e. 10 kc/s and
nigher. The term ultra-sound is used in this paper in its
wider sense for designating pot only the longitudinal
ultrasonic elastic waves but also other elastic waves,
i.e. transverse waves, surface waves and others, differing
from the waves considered in nclassical” seismology only
fprom the point of view of thelr higher frequency. Since
ultrasonics are intensively absorbed 1in rocks, the field
of theilr application in seismology is limited glmos?t
exclusively ©o experimental seismology in ca&ses in which
the distance from the source 1is still so small that the
ultrasonic waves can still be distinguished 2% the metering
point. The suthor considers the spplication of ultra-
sonics to the following concrete problems: simulating on
models of geismic wave processes directly related to the
Card 1/2 study of the structure of the Farth by seismic methods;
study of the elastic properties of rocks on specimens and
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Development of Ultrasonic Methods in Seismology. 49-11-4/12

< under natural conditions; study of the state of solid
bodies under conditions of increasing mechanical stresses,
up to breaking stresses,which is related to the study of

! processes in the foci of garthquakes and also to a .

number of other applied problems as, for instance,
investigation of rock pressures. This article is based
on the text of a paper read by the author at the First
Seismological Conference of the Czechoslovakian Ac.Sc.
held in Liblice in March, 1957.
There are 30 references, 23 of which are Slavic.

ASSCCIATION: Ac.Sc. USSR Institute of Physics of the Earth.
(Akademiya Nauk SSSR Institut Fiziki Zemli)

AVAILABLE: Library of Congress.
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IVAKIN, B.N,; RIZNICHENEO, Yu.V., prof., otvetstvennyy red.; ALEKSEYEV, D.M.;

red.izd-va: PAVLOVSKIY, ATA., tekhn.red.

[Microstructure and macrostructure of elaetic waves in one-dimensional
continuous nonhomogeneous media] Mikrostruktura 1 makrostruktura
uprugikh voln v odnomernykh nepreryvnykh necdnorodnykh sredakh,
Moskva, Izd-vo Akad. nauk SSSR, 1958. 91 p. (Akademiia nauk SSSR.

Geofizicheskii institut, Trudy, no.39) (MIRA 11:3)
(Elastic waves)
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Rignichenko, Yu, V.
e e e e

dMotnods of Mass Determination of the Co-ordinates of Near
Barthauake Foci and the Velocities of Seismic Waves in the
Re<ion near these Focil (Metody massovogo opredeleniya koord-
inat ochagov blizkikh zemletryaseniy i skorostey seysmichesk-
ilzh voln v oblasti raspolozheniya ochagov)

CURIUDICAL: Irvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya,

al

V)
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1958, Hr 4, pp 425-437 (USSR)

7. The debtermination of the co-ordinates of the foci of near

carthquakse and the velocities V of propagation of seismic
waves iz one of the classic problems of instrumental seis-
a0logy. Various methods of solution of this problem have
been proposed and the best of them must be subject to the
followinz conditions: (a) they must allow a treatment of
data of a ziven type, including surplus data, to be carried
out without a preliminary and arbitrary division into groups;
(v) the accuracy of the observed data must be fully employed;
(c) it must bte possible to estimate easily the compabtibility
of all the observed data and to be able to discover and
reject all those which contain large errors; (d) one must be
to esbimabe Lthe constancy and accuracy of the result;
the methodi must be simple and easy to use. The existing

, 2000 CIA-RDP86-00513R001444'
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Hethods of Mass Determination of the Co-ordinates of lear Barth-
£ Seismic Waves in the Region near

cunke Foei and tne Veloclities ©

e

nmethods do not satisfy all the above conditions sinultaneous—
d which does satisfy the above
conditions and which does not® involve the use of calculating
The method 18 based on the comparison of observed
lated theoretically possible curves

produced in the form of charts which are very convenient in
oractice, The charts include all the possible solutions of

the required seovhysical problems., The method consists of

chirse parts: 1. The co-ordinates of the foci are determined ;
1oiag lgocnrons obtained from surface hodograpis; 2. The foci i
.nd the seismic velocities in the medium are determined simul-
#aneously using a chart of linear theoretical hodographs; ;
7 A vertical nodograph 18 used to obtain the distribution ‘
Ath depth. I. L. Nersesov is thanked

1y, A qehnod is now pTo_058

anachines.
data with sroviously calcu

il

7f focli and velccities w

for his collaboratlon. There are- 6 figures, 1O tables and
-9 references. 1 of which is #nglish, 1 German; and the’
eplk Sovist,
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e o= Barth-
sthods »f Mass Detsrmination of the Co-ordinaves 2}; N;:riﬁi‘near
. ".;g ;‘o;'-‘i and the Velocities of Seismilc Waves in e g
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383 stit iziki 1i (Acadeny of
ademiya nauk SSSR Institut fiziki zem _ deny of
tos of Ih USSR. Institute for Studying the Physics of:-
the Earth)
QUBMITTED: July 2, 1957 .

1. Seismic waves—Velocity 2, Seismic waves—Propagation
3: Data—~Analysis 4o Earthquakes--Theory
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AUTHOR: W 50V/49-58-9-1/14

TITIE: on Investigation of Selsmic Systems (Ob izuchenii
seysmicheskogo rezhima)

PERIODICAL: Izvestiya Akademii Hauk SS5SR, Seriya Geofizicheskaya,
1958, Nr 9, DP 10572074 (USSR)

ABSTRACT: An gxpedition was orgaunised in 1955 to garmskly rayon, Tadzh
SSR, in order to invastigate their séismic systems. The
method of investigation and the results obtained are sumi-
arised in tkis work.
To standardise the procedure, each earthquake was repres-
ented mathematicelly & & point in the five-dimensional
space (Tﬁ5) . Mhes2 warTe: y, z - %the co-ordinates,
t - time and B - ererlss of seismic activity. Thus, it
was possible tc derive a function for each earthquake and
a set of functiouns gave yne characteristics of a given
seismic system. These wWere described by: an equation of
seismic activity (A3 Hhe value of energy variation (v
and the frsguency of sarthquaxes {(R).
In order Yo facilivats the anslysis of data, the diagrams
based on the above £irg Aimensions were plotted.
Figure 1 shows the trean2nsy of the earthquakes for the

APPROVE :
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On Investigation of Seizmiz Sv3hams S0V/49~58-9-1/14

region of Peter I Mcunbtaia {(a - South, b - North). The
co~ordirates are: x ~ distance, t ~ time. The circles
represent infensity of Jeismif energy B . In order to
obtain mere exact ;'c’ e of the energy 1nvolved1 S e
cunulative graph cif Liﬁ two variables t and / NG
was produced {(Figure 7).

To find out a total ssiswic emergy for a particular region,
the formula e = J\5 &, was used, where i =1, 2, 3 ..

m m -~ number of aar .‘rx aak29 in unit time. The density
(N of earthquakesz in unit volume {AP.) was represented
by the equation b!"’ AY-AN'S  where AN - Kr of
earthquakes. The volume ¥ was chosen experimentally
by considering the local zelsmic conditicns.

The distribution of fregusncy of the earthquakes and their
energies was calculaved from the formula:

v (Aleg TJ* 2D leg B) .

The frequency graphs were produced for various regions.
Two of them, for Garm {a} and Stalinabad (b) are shown in

Card2/6
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Figure 3, (The denotationg are: N¥ _ frequency during
One year per volume of 303 km, k - eénergy calculated

from the formuia g = lOKjoulesJ
A mean seismic activity (4) was determined for each
mgion by considering the Rean energy Ko = 7 (Figure 7

in tre formuls:
NEL = 10108 A+y(K, - K) ,
the mean Seismic activity for the Garm region (Figure 3a)
1103 3 oy
A7 = 0.9 for the Stalinabad Tegion. Chartg were con-

Structed where 4 was plotted (Pigure 4 for Garm ang
Stalinabad). Only the weak earthquakes (energy 7-9) were
considered owing to theirp high frequency. mhe strong ones
eénergy 10-13) were shown gas black circles of various

was determined gg A7 = 5.0 year™

dimensions,
The frequency distributicn of the weak earthquakes was
tard3/6 foung to be normai, This can be seen in Figure 5 where

AT T

i :

T Y ) e
T .

- -00513R0014449
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On Investigation of Seismic Systems S0V/49-58-9~1/14

curves were drawn for different K (calculated from

E = lOK joules) for the Garm region. Similar curves for
the Stalinabad region were less accurate, thus giving an
evidence of less frequen% earthquakes in that area.
Therefore, a period of observation had to be considered
in relation to frequency that an error in calculation
should be avoided. A relation of energy K 1in a period
of years and the monthly frequency NK was calculated.

Figure 6 ghows this relaticn for the Garm region, as
observed (1) and calculated (2) with 10% of accuracy.
The theoretical curve was obtained from the formula:

R = on/\N = &N\[SI- = const,

where Oy — mean square of frequency (N) error. The

value for R was found to be equal about one (e.g. Garm:

R = 1.05 + 0.08 during 1955/1956; Chusal: R = 1.3,

see Figure 7). In order to 1nclude the parameter of error,
a diagram was constructed (Figure 8) based on the equation

vard4d/6
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Oon Investigation of Seismic Systems SOV/49—58—9—1/14

2 Y(K“KO)
t = (R/0) (lOO/SA) 10

WheI‘e R = 1-05, Y = 004'3, KO = 7, A= A(? 3

§ - area in kmz. The required frequency can be estimated

from this diagram, e.g. the dotted lines being the para-

meters for the Garl region,; show that with 10%

and the energy of 7, the period of two yeaTs is necessary

to obtain the required frequency- gimilarly,

weak energy of K =2 1n the Chusal area, th

12 hours would pe sufficient. On the other h

earthquake with the energy K = 17 (-In the Khal

Rayon ~ ip 1949) a peried of 500 — 1 000 years

required. The disgram was calculated for the normal

distribution. mtherefore, it cannot be applied in the rare

cases of the frequency Aistributed in the other form.

In order to £ind out a re g ions between Y, 2 and R

for the energy of 12, the observations were
i i 1 Mountain for two years

(Figure 9) T £ all the three -values

card5/6 was found t imi : R curve.
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On Investigation of Beismic Systems SOV/49-58-9-1/14

It is not ye?b considered that the data described in this
work can be applied for the exact determination of the
geismic systems. However, it is hoped that the investi-
gations carried out along these 1ines will produce better
results in this dif ficuit field.

There are 9 figures 1& references, 9 of which are Soviet,
5 English and 2 Germar.

ASSOCIATION: Akademiya nauk SSSR Institut f;ziki Zemli

37

(Institute of Physizs of thié Bawth, AS USSR) .

SUBMITTED: December 50, 1957
gard 6/6
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S/049/59/000/05/002/019

Rignichenko, Yu. V. and  Shamina, O G,

on Elastic Waves'in Iayers of Pinite Thickness
(As Determined from Pwo-Dimensional Models)

Izvestiya Akademii nauk g8SSR, Seriya geofizicheskaya,
1959, Nr 3, PP 344360 (USSR) =

This is a continuation of the work published in this
journal (Nr 7, 1957). Ultrasonic pulses of 140 kc/s
frequency were applied to a model layer (an ultrasonic
apparatus TKI~+) was used). The layer under investi-
gation was made of brass, which was placed between
Plexiglas and Duralumin. Velocity of elastic waves
in the brass layer was intermediate between the
velocities in Plexiglas and Duralumin. The properties
of all three materials are given in Table 1, where

Vp s p and Vp ~ velocities of longitudinal

M fin cT

waves in a mateTrial according o its shape, Vgj = (QZfa

CIA-RDP86-00513R0014449
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On Elastic Waves in Iayers of Finite Thickness (As Determined
from Two-Dimensional Models)

APPROVED FOR RELEASE: Tuesday, August 01, 2000

velocity of surface waves, Vg - velocity of transverse
waves, o - Polsson®s ratio, p -~ density, fV? -
M

acoustiz rigidity. The materials chosen for experiments
were assumed to resemble a geological cross—-seckion

of the earth’s crust. -The wavelengths in layers of
Plexiglas, brass and Duralumin are given in Table 2,
whare d - thicknessiof the layer. The longitudinal
puises in a thin brass plate (0.%# x 0.4 x 100 cm)

are shown in Fig 1 and the corresponding amplitudes
(plotted against length of the plate) are in Fig 2.
"Seismograms' and hodographs in Figs 3-12 represent
respectively: a thin brass plate on Duralumin (Figs

% and 4); a thin brass ‘plate between Plexiglas and
Duralumin (Figs 5 and 6); a thick brass plate

(0.4 x 6.0 x 100 cm) by itself (Figs 7 and 8); th

3
s
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On Elastic Waves in ILayers of Finite Thickness (As Determined
Ffrom Two-Dimensional Models)

same thick brass plate on Duralumin (Figs 9 and 10) and
betweer Duralumin and Plexiglas (Figs 11 and 12). There
are 14 figures, 2 tables and 14 references, 12 of which
are Soviet and 2 English.

ASSOCIATION: Akademiya nauk SSSR, Institut fiziki Zemli ‘
(Ac. Sc. USSR, TInstitute of Physics of the Earth) @‘

SUBMITTED: December 2, 1957
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3(10) S0V/20-126-4-19/62
AUTHOR: Riznichenko, fus V., Corresponding i )

T1TLE: On Dispersed Reflccted-refracted Seigmic Waves (O rasseyannykh
otrazhenno—prelomlennykh seysmicheskikh volnakh)

PuRIODICAL: Doklady Akademii nauk 555R, 1959, Vol 126, lir d,
pp 759 - 162 (USSR)

ABSTRACT: At the Institut fiziki Zemli AN ssSR (Institute for the Phy-
sics of the Barth, AS USSR) a nethod was worked out under A&
. Yepinat'yeva, #hich makes it possible to evaluate the

transparency of layers. The effect produaceé d¥ the wave of

a short momentum originating from an arbitraTty point of the
¢isperging pedium con the surface is calculated. Figure 1 shows
a scheme of the dispersed wave £for three layers, and calcula-
tion of the retflection~ and refraction coefficients according
to the s cheme shown by figure 2 js carried out. The recurrent
formula (1) for signals coming from an arbitrary point after
reflection and aiffraction and arriving at an arbitrary point
is written down. The coefficients occurring therein are in-
vestigated, and for the latter the general formula (7) is
written down. It jg found that relative transparency may be
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- On Digpersed Reflected-refracted Scismic Waves SOV/20-126~4-19/62
evaluated by means of this method. The degree of trarnsparency
is judged according to the relative intensity of a single re-
flected wave. There are 2 figures and 1 Soviet reference.

ASSOCIATION: Institut fiziki Zemli im. O. Yu. Shmidta Akademii nauk SSSR
(Institute for the Physics of the Earth imeni O. Yu. Shmidt
of the Academy of Sciences, USSR)

SUBMITTED: March 31, 1959
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GAMBURTSEV, Grigoriy Aleksendrovich, akademik [decessed]; RIZNICHENXO, Yu.V.,
red.; MOLODENSKIY,.M.S., red.; BEBZON, I1.S., doktor fiz.-mat. nauk, red.;
KEYLIS-BOROK, V.I., doktor fiz.-mat.nauk, red.; LYAPUHOV, A.A.,
doktor fiz.-mat.nauk, red,; YEPINAT!YEVA, 4.M., kend,tekh.nauk,
red,; KOSMINSKAYA, 1,P,, kand.fiz.-mat.nauk, red.; STARODUBROVSKAYA,
S.P., mladshiy nsuchnyy sotrudnik, red.; BERKGAUT, V.G., red.izd-va;
MAHKOVICH, S.G., tekhn.rsd. ’

[Selected studies] Izbrannye trudy. Moskva, Izd-vo Akad.nauk SSSH,
1960, 461 p. (MIRA 13:7)

1. Chleny-korrespondenty AN SSSR (for Riznichenko, Molodenskiy).
(Prospect ing--Geophysical methods)
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RIZHICHENKG, Yu.¥. and MYACHKIH,

"Investigations into Rock Pressure, The Process
of Disintegration and tne Fhysico-lMechenical
Properties of Rocks under Varying Pressure by
Means of Seismo-acoustic Methods."

report to be presented at the International Rock Pressure Conference, Parie ', France,
16-20 Mey 1960.
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9/6G/050/008/003/032
/D113

5/51
D051

AUTHOES Rriznichenks, Tu.V.: Fersesov. T.L.

TITLE Contribuiion to the deveiopment of the princirles of = saeantis-
tatire method of seismic zoning
SQURCE skademiya navk SSSR. Sovet po seysmcl:giiﬁ' By*_’.ll‘e‘trm‘.y LG &,
Mos:zw, 1960, Voprosy seysmicheskrogo rayonirovaniys. 3E-19
PEXT: The authers discuss the bagic features of a quantitative method i
~lnse seismic zoning, which was dsveloped by the Tadzhikskaya knmyieksngya
sevamp-logicheskays ekspeditziya {Tadzhik Large-Scale Sejismclogiszal Expedi~
hz%n) {TRSE} of the Institut Y1211{1 ueﬁ11 AN SSSAR {Institute of Pbysics of
the Earth of t'ta 4S8 TUGSSR) and the itut seysmologii &N Tadzhikskoy SSR
(Irarit the AS ;gdzhlﬁfkaya SSR)., 0On the bYasis of data “
5bta1ne am 1955 t> 1%57 in the Garmskiy and StaLLnabgdskiy
TRYOLS ivity cf shese territories was plotifed; whicn per-
m‘?s :; imes of recurrence of earthjuakes of different énm
tensity The quantitative method of close selsm}c Zoning,
¥noce 4 in the in:tial stages, is inftended t~ f111 a gap
avd 2/3
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5/519/60/000/008/003/031
Contribution to the development... D051/D113

various areas will, consequently, for a given earthquake intensity present
different earthquake recurrence levels of these areas. The unit of A (A can
be indexed Al9 A2, etc., according to the seismic intensity E = 101525000

joules) corresponds to the annual recurrence of one earthquake on an area of
100 km. Rendering of the activity in A7 units proved useful to the TKSE,

which, with a dense network of stations, worked on limited territories of
high seismicity., Another important characterizing quantity is

y A log X , . . . . s
j’“’fﬁfibg‘ﬁ" ! E - earthquake intensity), which is constant for rectilinear
recurrence curves,. i.®. for curves depending on seismic intensities up to ~
1016 or 1017 joules. The knowledge of the law of earthquake recurrence

N =N(E) for a given district,permits calculating the mean densiiy of the
energy flow of all earthquake centers in this region. In this cennection,
the authors derived some formulae for ¥ (energy flow) and £ (tectonic move-
ment), which, however, due to the insufficient knowledge of N(E) regulari-
ties are only reletively important. Turning to the mapping of seismic acti™-

Card 3/4
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Contribution to the development... DOSl/D113

ity, the authors give a detailed account of how to determine the density of
epicenters of a region in units of seismic activity and how to establish

the seismic activity of the area according to the epicenters of earthquakes
of various intensity. The concluding part of the article contains informa- —"
tion on plotting and on an analysis of the initially mentioned map of seismie
activity in two Tadzhik rayons. The following Soviet scientists are mentiom-
ed in connection with seismic research: A.G. Nazarov, S.V. Medvedev, V.I.
Bune, Ye.F. Savarenskiy, G.A. Gamburtsev, and E.A. Dzhibladze. There are 8
figures and 36 references: 18 Soviet and 18 non-Soviei-~bloc references. The
four most recent references to English-language publications read as follows:
B. Gutenberg, C.F. Richter; Magnitude and energy of earthquakes, Nature, 176,
no. 4486, 1955; P.S. Amand, Two proposed measures of seismicity, Bull. Seism.
Soc. Am., 46, no. 1, 1956; C, Tsuboi, Energy account of earthquakes in and
near Japan. Journ. Phys. Earth., 5, no. 1, 1957; J.V. Riznicheako, On guan-
titative determination and mapping of seismic activity, Annali di Geofisica,
Rema, vo XII, no. 2; 1959.

ASSOGCIATION: Institut fiziki Zemli AN SSSR (Institute cf Physics of the
Earth of the AS USSR)
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3/169/61/000/010/009/053
228/ 0304
AUTHORS: Bune, Ve Les Gzovakiy, H. Ve Zapoltskiy, X. Koy

Keylis-Borok, v. 1., Krestnikov, Yo ey 1alinovokaya,

1. X., Nersesov, I. Loy Paviova, Ce 17, Routian, T. Gey
Reysnor, Ge Tey Riznichenkos Yu. V., ond Khalturin, V. I.

TITLE: Metnods of the dotailed study of seismicity ;
PERIODICAL: Referativayy ghurnal, Geofizika, n0. 10, 1961, 12-13,
. abstract 10a144 (7r. In-ta fiz. Zemli AN SESR, no- 9,

1960, 327 Do)

TeXD: Tne Tadzhik complex seismologic expedivion was orgunized with

the ‘aim of studying the nature of earthqiakes and the conditions of their
genesise The most Beiﬁmicully-nqtiva zones of the Ussk {Garno and Stalina-
bad) were chesen es the work areads The specific conditions of working
and processing the data domanded the development of special systers of ob-
servation and methods of interpretation. Tha large amount of recorded

card 1/6
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seisnic phenonena pernitted the use of statistical rethods for siudying
their jistribution in space and time; these cothods, in their turn, ITo-
+ided the basis for introducing the quantiﬁative indices of the geismicity
characteristics of &he seismically-active areas. TIne actual seiasmic ob-
garvationa were closely coordinated with geologic investigniionss and thid
provided the possibility of exposing the tectonic basis of the selamic
shenonena. A general review of the work area is given in Chapter 1, end
concige data on oajor earthquakes arc cited together with the gennral poci-
tion of the expedition gtations. A& description of the standard main and
auxilinry apraratus used st the stations, and also the layout and descrip-
tion of nawly devealoped equipmcnt—-including an sutonatic geismic station
with o mugnetic moumory--1s cited in Chapter 2. The wothods developed ard
utilized in the expedition for studying the crustte structuro in the area
under investigation from the records of noarby earthquaxes are described
in Chapter 3. Horizontal and vertical hodographs were constructed. Tne
resulting material enabled the erust to be represented as 8 one-layer rass

Gard 2/6
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with a longitudlnnl-wavo,velocity of 6,0 &« £.1 ‘r.n/sec. At the Mohorovicic
boundary, the velocity suddenly ch:mgus.{ Yo 8.0 }:m/scc. end then somawhat
decreases, but at o depth of 300 km i: subsequently increaces to 5.2
km/scc. These data underlay the construction of isochrone charts used to
localize the epicenters and to deternmine the focal depths, The isochrona
charts were constructed with an account .r)f the hoterogeneity of the work
area's geologic structurec and the poculinrity of the seisnic stationa!
location. This enabled the precision of hypocenter localization to be
substantially increased, reducing tt to 1 - 2 km at the center of the
work area's topographic map.. in Chapter 4, the deTinition of the concept
of seiomic energy at the focus is givea, and the basic formulas are de-
rived for its caleulation. On the basia "of e:cperi:enta.ll;r obtained laws
for the dying out of energy with distance, nonographs wero constructed

to determine practically the energy st the focus from the racords of nearby
earthquakese. Appraisal of the precision of caleculation of the energy in
relation to different factors shows that it nay be determined sccuraiely
to the order of its mognitude. In thia.connection, the value K = 1g E J.

Card 3/6
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3/169/51/000/010/009/053
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is introduced for characterizing the enersy claas of earthguekes. The
value of K is conmpered #ith the earthquake nagnitude M. The study of
the iso-energy lines shows that the different degrees of the dying out of
seiamic energy along and across the strike of goologic structures exert
& daecisive influence on the form of the isoseismse. In Chapter 5, the
frequencies of seisnic vibrations are studied--in relation to the earth-
quake enercy, the distance from the aource, the goologic conditions at
the point of observation and at the hypocenter, etc.--~from recordinga at
both the customary stations and o special YWCC (Chiss) scismic-station
jintended for frequency gnalysis of saismic waved directly at their place
of registration. A detailed description is given for the frequency-

gelective seismic-station UACC- 1954 (ChISS-1954) and for the results of
the investigetion of its recordings. Certain epicentiral cones with an
anocalous frequency are thereby revealed. The procedure for theoretically
calculating the focal characteristics, and also for appraising these .
latter from empirical data, is given in Chapter 6. Several formulas are

card 4/6
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cited for deternining the size of a focus in-relption to its energy on the

basis of different physical propositions. The dynamic parameters of the

foci are deternmined; there appenr to be definite predominant directions

for both the strike and dip of the fracture planes. The characteristics

of the seismic conditions of the Gormo and Stalinabad seisamicelly-active
reslons--both as & whole and in individual areas--are quoted together with

the variations in the parameters of the conditions in time. The quantita-

tive expression of the gseismicity during constant seiasmie conditions is

detormined by the ceismic activity. The possibility is shown of construot- :
ing grapha of the recurrence-of carthquakes from short observations of :
weak shocks, and methods are given for determining the period required to y// :
obtain the paraceters of tho seismic conditions with a pre-set preoision

in relation to the energy of the recorded carthguakes. .The statistical -

constancy of the seismic conditions is determined by the so-called mensure

of dispersion of the frequency of earthquakes. A brief description of the

arena's stratigraphy and the nistory of its geologio development is given

in Chapter 8. The structural schemes and descriptions of the most important

Card 5/6
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ara cited. The coatenporary struciyrn of the G.rzo area is
9 mzin regions: the alptno i1nal zone in tho gsouth

ivated e¢pi-tlercynian platfom in the g In section, it is /
Several stops of Paleozeic baserant adjo - cach other along

dees Taults, A ceaparison of tho selunicity with the teclonies of the

sludy areas 1s made in Chapter 9. The cons truction of mups of isolines

of seisnie activity and gradients of the rate of tectonic r zeats is
recotended for eperaising the connection betwoen seiuricity and the
lectonics. Nethods are cited for cons truotin; su. »  The conmuence
betweon these tagnitudes is established for the o] ns under investiga-

tien, and areas with she maxinua gradient values eszond to thosa with

the highest values of seiamic activity. 272 refcrences. L‘.‘nstracter's

note: Conplete translation.]

2]
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' S/049 60,/000/012/001/011 ,
9., 98651103, /327) D214,/D305 |
U RS N
AUTHORS:  Riznichenko, Yu.V., and Shamina, 0.G. i
o B i
TITLE: On multiply reflected gnd transmitting waves i

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya geofizicheskaya,
no. 12, 1960, 1689 - 1706

TEXT: The present authors report a more detailed account of the -
theory developed by Yu.V. Riznichenko (Ref. 2: Dokl. AN SSSR, 126, i
no. 4, 1959). The theory was checked experimentally with the aid of ‘
models and the pulse ultrasonic method described by Yu.V. Rizni- .
chenko, B.N. Ivakin, and V.R. Bugrov (Ref. 3: Izv. AN SSSR, ser.

geofiz., no. 2, 1959). The problem is formulated as follows: Consi-
der a multilayer medium which consists of a uniform elastic half-
space with thin-layer inclusions, whose elastic properties differ
from those of the main medium. The layers form a plane parallel pe-
riodic sequence with a constant spacing h. The source of seismic
oscillations S produces short pulses which are then applied to the H
free surface OA of the half-space. The seismic waves are observed

Card 1/7
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On multiply reflected and ... D214/D305 _ }

at a point A on the surface, or within one of the layers (Fig. 1a). ;
Waves emitted by the source are reflected and refracted in the me-
dium, the reflection and transmission coefficients (energy coeffi-
cients) being r and p respectively. If for some reason a fraction g
is absorbed by the medium, then p + q 47 =1, The coefficients p,
g and r are in general functions of frequency. The problem consists
in determining the number of all the waves reaching A simultaneous-
1y with the single reflection from the lowest-lying layer, and the
intensity of all the scattered waves. The calculation is based on :
the following considerations: In order to facilitate the discussion :
the authors introduce a further (fictitious) medium which lies abowe !
the actual medium and is coterminous with it (Fig. 1b). In order to
obtain the true ray pattern, the latter figure should be folded
about the line OA. Two assumptions are then made. Firstly, it is
assumed that OA is a thin layer similar to the other layers, and
secondly, it is assumed that the source S emits waves both in the
upward and the downward direction S. It is then shown that under
these conditions, and subject to the further condition p + r =1,

‘//H/’//’—f:
card 2/1 S -
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the phenomenon of total internal reflection from the free surface I
OA is automatically allowed for. If p + r is less than unity, i.e.
there is some effective absorption g, then, subject to the above
assumptions, there is also absorption at the free surface OA. This
is consistent with real media, since seismic waves reaching the
earth's surface from below may lose a fraction of their energy, ow-
ing to the non-perfect elasticity of the surface layers and scatter-
ing effects due to surface irregularities. As a first approximation
it is assumed that q is much smaller than p. Extensive formulas are
then derived giving the number of waves and their intensities at A.
In order to determine the total intensities at any point M, it is
sufficient to calculate the intensity of all such waves in the me-
dium shown in Fig. 1b and then divide the result by 2. All the cal-
culations are confined to plane waves. The theory has been checked
by studying the transmission and reflection of waves in thin layers
of water, glass and iron. The emitters and receivers were in the
form of piezoelectric probes (Rochelle salt). The experimental
arrangement is illustrated by Fig. 3. A detailed study was made of
the form, amplitude and period of the waves as a function of the
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On multiply reflected and ... D214/D305 -

angle of incidence and the number of layers. For transmitted waves !
it was found that the form of the waves remains practically inde-

pendent of the angle of incidence. The wave amplitude increases
monotonically with the angle of incidence. The increase is faster

for a larger number of layers. In the latter case the variation be-

comes linear and is more rapid for iron than for glass. The period

of the transmitted wave is larger than that of the incident wave

and increases with the number of layers. The increase is faster for

iron than for glass. For reflected waves the results are summarized

as follows. The form of the wave depends on the angle of incidence

but only very slightly. The amplitude decreases slightly as the -
angle of incidence approaches the eritical angle, and thereafter

begins to increase, particularly for a large number of layers. The
increase is larger for glass than for iron. The period of the re-

flected wave is smaller than that for the incident wave, and decrea-

ses slightly with the number of layers. In the region of the criti-

cal angle no special regularities were observed. The theoretical

and experimental studies showed that when the structure of the me-

dium is sufficiently complex the scattered waves become more inten-
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se than the main reflection, and a point is reached where the re-
flection is practically indistinguishable. This is analogous to
scattering light in a turbid medium, where for high turbidities an
object located in the medium disappears altogether. Model experi-
ments in which the covering medium has a strong velocity and densi-
ty differentiation provide information about the general behavior
of the waves. A scattering medium with large differentiation and a
small number of layers should, to some extent, behave as a medium
with weaker differnetiation, but a large number of layers. There
are 14 figures, 1 table and 8 Soviet-bloc references.
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On the seismic n snitudes of ... D059/D112
z1so shaown that this numbsr is net higher than the esiimzations accented by
ive oonference of Byperis on Banning Nuclear Tests which was neldat Geneva In
1658 . The calcula -ions of the Rainier, Logun znd Blanka explosions are
baced on the local magnitude values ( ) and teleseismic magnitude values (m)
obtained by American experts and dlsclosed at a conference of experts which
tocok place in Geneva on December 14, 1959. Two velues of m, i.€. 5.2 and
5.1 were obtained for the Blanka exn10510n at Soviet stations situated at
distances of 6,890, 8,320 and 1C, O°O wm. For the Logan explosion & value of
4.9 w&as CD»&lﬂ“d at a distance of 5,890 kn {the Tiksi Suatlon) All stetions
used the recordings of the P-waves, in which the amplitudes and periods re-

corded by means*of the
magnitudes m tabulated

fied scale and need not be recalculated.

unl
expleosions, the auithor considers that the dif
scalar magnitudes in the three zones

BK-M SVK-M) seismograph
in the article entirely

(the magnitude in zone[?]

were taken into account. All
correspond to the Gutenberg
As regards the Baker and Logan
ference between ithe mean extra-
is about 0.5
is about 0.3 less than

less than in zone 37. and ithe magnitude in zonel{l
in zone [3] ). is due to the fact that in zone (2) the cona1hlors are highly
unfavourable for the passage of hignh-frequency oscillations such &S produced
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On the seisnic magnitudes of ... D039/D112

by an artificial explesion. Discussing American data on ths straggling of

the Blanka, Logan and Rainier magnitudes,the autnor considers ths standard

ieviation of +0.4 to be excessive. The mear magnitudes for the Blanka d
a 3 l

an
Logan explosions were obtained by the author on the basis of two ca culat
versions and squal (for the 1st and 3rd zones taken together) my 5 = 2

4
v

pl
0,1 and Ry ,3 = 4.95 + 0.1 resvectively; for the Rainier explosién he mean

magnitude value is my = 4.7 + 0.1, Criticizing the metnod for the deter-
mination of the relation between the explosion intensity and magnitude which
swes described by C.F. Romney (Ref. 9: '"Journ. Geopnys. Res.", 64, Ho. 10,
1959) the author gives his own final formula which solves this problem and
onn pe applied within an intensity range from the Rainier to the Blanka ex-
nlosions:

m = 4.6 + 0.1 + (0.50 = 0.06) logY, (71

wners ¥ is the explosion intensity in kt. & corresponding formula is given
for the local magnitudes ML:

M. - 3.9 + 0.7 logY, (7
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The slope parameter for magnitudes determined on the basgis of experimental
data was n = 0.5 and not n = 1.0 as shown in Ref. 10 (Ref. 10: Practical
Record on the Problem of Seismic Data Submitted by the US Delegation on Jan
5, 1959. Conference on the Banning of Huclear Tests. Data of the Geneva
Conference of Experts, 1959) Abstracter's note: This is = Russian-language
reference] and in the paper of C.F. Romney (Ref. 9). Moreover, .cven for the
local magnitudes M. ,it eaquals only 0.7, which 1s close to those val hich

were evidently accepted in calculations &t the Geneva Conference of Zxpercs
reld in 1958, Thus. the results obtained by the author for larger under-
ground atomic explosions fully agree with experimental data aveilable for
chemical esxplosions. Data on the determination of the annual zmount of
small-focus earthguakes wnose magnitudes exceed an underground atomic exploe-
sion of a given intensity Y are tabulated. On the basis of this data the
ions of

author concludes that, contrary to Ref. 10, the 1952 Geneve estimat
the number of earthquakes, whose nagnitudes correspond to explosions

ot 1+ O

[nus]
ct
o
[

1-20 kt range,should be reduced by an average of 2 - 3 times, From is
point of view,the task of a future international organization for centrol-
e es is

ling underground atomic explosions and detecting them amnong sarthquak
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simplified. The author tharks Soviet experts for their friendly cooperation
during the Geneve conference 1in 1952, as well asg his American colleaguqs
Doctor Charles Romney, Professor Hans Bete, Prank Press and John Tuki [A
stracter's note: the Znglish rendition of the names Bete and Tuki could not
be defined - for their participation in discussions. V.3. Pisarenko is
mentioned.” There are 10 figures, 6 tablesl21 references: 10 Soviat-bloc
and 11 non-Soviet-bloc. The four most recent refereancges to English-language
publications read as follows: Atomjec Energy Commission Releags on Hardtack
Bomb Tests, No 2-39, March, 1959.; cC.F. Romney, Amplitudes of Seisric Body

Vaves from Underground Nuclear Explosions, "Jaurn. Geophys, Res.", 64, ¥o.
195¢.; D.s, Carder, V.X. Cloud, Surface Motion from Large Underground
i "Journ, Geophys. Res.™, <4, No 10, 1959.5 A.L. Latter, E.A.
E. Teller, 4 Seismic Scaling law for Underground Explosions,
? Fluids, 1959,

- 4449
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SHAMINA, 0.G., seyamolog; VINOGRADOV, S.D., seysmolog; SILAYEVA, 0.1.,
seysmolog; BARLAS, V.Ya., seysmolog; SHAMAYEVA, L.A., seysmo-
log; RIZNICHENKO, Yu.V., red.; PANTAYEVA, V.A., red.; RYBKINA,

V.P., tekhn. red.

(Weak earthquakes] Slabye zemletriaseniia. Moskve, Izd-vo ino-
str, lit-ry, 1961, 533 p. (MIRA 15:1)

1. Institut fiziki Zemli AN SSSR (for Shamina, Vinogradov,
Silayeva, Barlas, Shamayeva).
(Eaethquekes)
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AUTHORS:: Riznichenko, Yu.V., Shamina, 0.G., and Khanutina. R.V.
TITLE: Flastic waves with a generalized velocity in two-dimen-

sional bimorphous models

PERIODICAL: Akademiya nauk SSSR. Izvestiya, Seriya geofizicheskaya,
no. 4) 1961, 497 - 519

PEXT: The present paper is an extension of the work of J. Oliver
(Ref. 7: Earthq. Not., 27, No. 4, 1956) who suggested the use of
layered two—dimensional models for seismic waves in media with pa-
rameters varying continuously in space. The models are sheets of
variable or constant thickness which are stuck together in the same
way as plywood; seismic waves are represented by ultrasonic pulses.
The present authors give a theory of long-wavelength longitudinal,
transverse and surface waves in bimorphous (two-layered) and poly-
morphous (many-layered) models. An experimental work on these wa-
ves is also reported; its alm was to find the possibilities and 1i-
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Flastic waves with a ... D257/D306

mitations of two-layered and many-layered models. The work was limi-
ted to a study of vibrations, whose displacement vector lies in the
plane of the two-dimensional model. These vibrations are analogous
to longitudinal, transverse SV and Rayleigh surface waves in three-
dimensional media. Elastic properties of quasi-anisotropic media,
consisting of successive isotropic layers with different properties,
were discussed in the three—dimensional case by Yu.V. Riznichenko
(Ref. 13: Izv. AN SSSR, Ser. gogr: i geofiz. 8, no. 6, 1949). Riz-
nichenko's method is now used in the two-dimensional case. It is
assumed that the two layers in the model are thin compared with the
wavelength of elastic waves. General equations of the static theory
of elasticity and boundary conditions at the faces of tlie components
of the model, deformed by long longitudinal P and transverse S wa-
ves, are used to calculate the effective longitudinal and transverse
elastic moduli and the velocities of propagation of P and S waves.
The expressions are obtained first for the bimorphous (two-layered)
case and are then generalized to a many-layered model. The veloci-
ties of propagation of long Rayleigh surface waves &are czlculzted
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for single-~layered and many-layered plates. A nomogram is given
which relates the velocities of P, S end R waves with the Poisson's
ratio ¢ for a massive sample and a plate. The nomogram can be used
to find the effective value of ¢ for a massive sample modelled by
a plate. The theoretical expressions were tested by experiments
using an ultrasonic pulse source WKi-4 (IKL-4). Piezoelectric
Rochelle salt transducers of X-45° cut were used; their dimensions
were 10 x 10 x 10, 20 x 20 x 20 and 60 x 40 x 10 mm. The techniques
of longitudinal profiles and diagonal transmission were employed

to separate longitudinal and transverse waves. Good contact bet-
ween the working surfaces of the transducers and models was ensured
by using castor oil. Models were made of thin sheets of brass, Du-
ralumin, iron, Plexiglas (Perspex) and Getinaks (paper-filled phe-
nolformaldehyde resin). The two-layered models were stuck together
by a thin layer of paraffin wax, rubber plasticizer or glue B -
(BF-2). The maximum dimensions of the models were 500 x 600 x 8 mm.
The experiments showed that the theory given in the present paper
is essentially correct in the case of long waves. It was found that
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if the thickness {(h) of two-layered plates is much less than 3he
elastic wavelength (in practice h/A < 0.1), then P, S and R waves
are generated in the plates. The attenuation of longitudinal and
transverse waves in two-layered plates obeys the same law as in
single-layered plates. This law is
A= p exp(- ax ,

0 x 2
where Ao is a constant, a is the absorption coefficient per unit
path length; and the term Y2 allows for spreading of the wave erer—
gy along a circular front. The absolute values of the absorption
coefficient a for P waves, and especially for S waves; are larger
in the two-layered model than in the individual plates (layers),
of which the model is made. A "gradient" medium, in which veloci-
iy varies with depth, was modelled by two wedge-shaped plates
stuck together. It was found that in such a medium even a small va-
riation of velocity with depth, which cannot be detected by means
of hodographs, affects very strongly the amplitudes of the longitu-
dinal waves. There are 16 figures, 2 tables and 24 referencess: 17
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Soviet-bloc and 7 non-Soviet-bloc. The 4 most recent references to
English-language publications read as follows: E. Howes, Tejada-
Plores and R. Lee, J. Acoust. Soc. Amer., 25, no. 5, 19533 J. 0li-
ver, F. Press and M. Ewing, GeophyS-, 19, no. 2, 1954; J. Oliver,
Farthg. Not., 27; no. 4, 1956; F. Press, Geophys:; 22, no. 2, 1957

ASSOCIATION: Akademiya nauk SSSR, institut fiziki zemli (Institute
of Physics of the Earth, Academy of Sciences, USSR)

SUBMITTED: October 29, 1960
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i e finat arrivals (details). 3) Separa-

Laolitude and period of first arriva d ’ T ,
i@pllo?d;agac gav;-groups on the trace (Lllustrftidrbyd§x%mpifs)
4§O§easurement of maximum umglitu%es and igiiiggg;sigg éginp

o0 i y) kleasure: an ai;

iods tails). o) ileasurement ot me ; es L
?égggdéd?d:tai%s). 6) Determination of total du§at19nng£ giéi"y
iin oscillation (definitions), 7) Calculation of sels: nerg

density. The foriuls evolved ii
1

£ = 0.085 v T G eseeen

1 T2
2

erg/cm2, where the si.-ivols are: 1

: = i of S—waves, A
given wave—group, VS = veloclity ox ,
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i . . { pnases 1;2,90:
: P = period in seconds of first drtlvaliathis section 1s
in ma, TS 85T duration of phuscs 1,2, S m for rapid calcula-
L.. n a-nd = by examples and a nomoprald 1oT Lct at the fo-
trateg) %alnulation of the selsmlcRﬁner?%)u AnotneT
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AUTHOR : - Riznichenko, Yu V . Correspond ing iember 45 USSR
TITLE Reference sections of the earth
PERIODICAL: Akademiya nauk SSSR. Vestnik, no. 8, 1961, 37-44

TEXT: The author describes a project concerning the reference sections of

the earth, which serves for a further development of the stereoscopic

picture of the earth. The earth is "irradiated" by means of natural and

mainly artificial geismic waves, and conclusions on its inner setup are

drawn. From the determination of general rules concerning the setup of 4
the earth, geophysicists at present proceed to the jnvestigation of 1its
jocal peculiarities. Prospecting geophysics has already at its command
rational systems of observations in order to obtain precise information cn
the depth structure. In prospecting seismology the observations of
reference sections are the bases of such investigations. For the globe as
a whole, the arcs of great circles on the surface of the earth are iden-
tical with linear prospecting profiles, and the great-circle cross sections
through the center of the earth identical with plane, vertical cross
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Reference sections of the earth B105/BQO6
cections. These Cross sections and the reference sections corresponding
to them must be 1aid in such a way that they are of interest in
geological and geophysical regpect. A gufficient number of well equipped
seigmic stations as well as sufficiently strong earthquake centers are
required. The lines of great circles for the primary reference gsections
of the earth; as jllustrated in the attached figure, are proposed. The ‘
beit of circle no. 1 in Europe and Asia extends across the seismic areas L
of the Tethys alpine range: - across the Pyrenees, Alps, Carpathian
¥ountaing, Crimea, Caucasia, the Pamirs, the Himalayas and across the
territory of Indochina; it further crosses the highly seismic area of the
Indonesian Islands, passes lowly seismic Australia, highly seismic HNew
7Zealand, crosses the Pacific, and on the South American Continent it takes
its course across the highly seismic area in Peru, then across Brazil
and Cuiana into the Atlantic with its moderately seismic belt, and returns
to Europe. Within this belt there are many well equipped seismicC stations.
The belt of circle no- 2 proceeds across Arabia, the highly seismic areas
of Iran and Afghanistan, across the Soviet Union and the areas cof the
Tethys belt, the mountain range of the Tian Shan, the Altai Mountains;
Pribaykal'ye as far as Kamchatka and the pacific Plateau. This circle
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further crosses the pacific, the Hawaiian Islands, TPierra del Fuego,
Africa, Abyssinia, and returns to the Asian territory. These investiga-
tions have only been started in the Soviet ‘Union. At the Institut fiziki
Zemli im. 0. Yu. Shmidta Akademii nauk 5SSR (Institute of Physics of the
Farth imeni 0. Yu. shmidt of the Academy- of Sciences USSR) a team is
dealing with this problem. At the recent Conference on Problems of
Seismic Magnitude and Energy held in Prague it was proposed by V. Karnik
and I. Vanek (Geophysical Institute of the Academy of Sciences of
Czechoslovakia), A. F. Zatopek (prague University), M. A. Sadovskiy,

N. V. Shebalin and the author (Institute of Physics of the Earth imeni

0. Yu. Shmidt) to conduct these investigations jointly. The present
project concerning the reference sections of the earth is the realization
and supplementation of a proposal by v. V. Belousov, President of the
Mezhdunarodnyy geodezicheskiy i geograficheskiy soyusz (International
Geodetic and Geographic Union), the so-called "Upper Mantle Project®. 7Z
This proposal was approved by the 12th plenary meeting of this Union in
1960. There are 1 figure and 5 references: 3 Soviet-bloc and 2 non-
soviet-bloc. The two references 1o English-language publications read

as follows: H. Jeffreys, K. E. Bullen. Seismological Tables. 19403
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. . '
H. Jeffreys. The Times of Pc?P and ScS. "Monthly tot. RAS. Geophys: Suppl.”;
v, 4, Yo. 7, 1939.

i £ th-
Fig.,: Project concerning the reference cross sections of the ear h
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; .+ SHAMINA, 0.G.
LAYEVA, Ol'ga, Ivonovndj RIZNICHL&KQ,_Xu.Y,,MotV.red., ’ B
SEAT ;'ed.izd-’-va; RYLINA, Yu.V., tekhn.red.

Jaing wltrasound in studying the propegetion of Cs T,
[ i Zﬁties and elastic parameters irll rOck':mazm skorostel
vxe'e:sure] Tssledovaniie s pomoshch 1uiukil1 :iametrov °
I1)-81spro:z;tramenifua uprugi}(;h Z:h;dio‘g?ﬁmmpdavlen 11, Moskva,

kh Omykh poro P uk SSSR.
g:gizgsikad% fauk sssn,Tlfamgz. }1})0253 (Akademiia na (MIRA 16:2)
iki Zemli. T . °
IHStitUt(IRiilZ(:wElastic properties)  (Selsmic prospecting)
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jadernye VzIryvys.
[Underground nuclear explosions]Podzemnye ({{IRA 15:8)

Moskva, Izd-vo inostr. 1it-ry, 1962. 247 p.

from the English.
Translated from (Undesground muclear explosions)
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p006/D102
AUTHORS Kérnik, V., Kondorskayas N. Vo3 Riznichenkoz Y““X;* gavarensky, E.F.,

golovyev, S.le, Shebalin, N. Vo Vanok, Jes and 74topek, A-
TITLE: Standardization of the earthquake magnitude scale
PERIODICAL: studia geophysica et geodaetica, no. 1, 1962, 41-417

1EXT: The paper presents a proposal for standard methods ot magnitude determination

of both shallov and deepP earthquakes, and describes the practical application of

the suggested magnitude scale as agreed upon by Soviet and Czechoslovak seismolo- ;
gists at meetihgs held in prague OB pecember 7-14, 1960 and in early 1961. The V///
proposal is based on the following postulates: ) General acceptance of a unified ——
formula for the definition of the earthquake magnitude M

N = log (ATt IHWAY (1)
where A 18 the maximum ground amplitude of the wave considered (in microns), T is

the corresponding period in seconds, and 6 ( l&) js the calibrating funstiop
expressing the relation petween T and the epicentral distance [X R which 18

Card 1/3

APPROVED |
PP FOR
RELEASE: uesday, August 01, 2000
’

CIA-
IA-RDP86-00513R0014449



"APPROV :
ED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444'

z/023/62/000/001/002/004
standardization of the ... D006/D102

different for 2§fferent wave types} (2) General application of standard calibrating
functions ) for body and surface waves as calculated according to the methods
recommended by the proponents (3) Determination of a representative M for each
earthquake, to be represented by a simple arithmetic mean of magnitudes of a

single wave type as established according to the proposed standard method at many
stations. The deternination should be done by a proposed international center.

As of January 1, 1962, the magnitude, M will be determined according to the propos-
ed standard method at all Czechoslovak and Soviet seismological stations. J.

Vanbk and J. Stelzner are the personalities mentioned. There are 2 tables and 20
references: & Soviet-bloc and 12 non-Soviet-bloc. The references to the four most
recent English-language publications read as,follows: J. vanek, J. Stelzner, The
problem of magnitude calibrating functions for body waves; Annali di Geofisica, 13,
1960, 393&;Bisztricsiny, On the determination of earthquake magnitudes, Annales
Univers. Sci.; Budapest, Sect. Geolog., 2, 1959, 39; T. Nagamune, A. Seki, Deter-
mination of earthquake magnitude from surface waves for Matsushiro seismological
observatory and the relation between magnitude and energy. Geophys. Mag., 28,
(1958), 303; Z. Droste, S. Gibowicz, Determination of the magnitude of distant
earthquakes at the Silesian geophysical station in Raciborz. Acta geophys. polong,
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7
6, (1938), 222. (Technical editor: L. Ruprechtova)

ASSOCIATION: Geophysical Institute, Czechoslovak Academy of Sciences, Prague
(v. Kdrnfk, J. van¥k); Institute of the Physics of the Earth, Acadeny
of Sciences of the USSR, Moscow (N.V. Kondorskaya, Yu. V. Riznichenko,
E. F. Savarensky, S. L. Solovyev, N. V. Shebalin); Institute oi Geo-
physics, Charles University, Prague (A. Zitopek) V///

SUBMITTED: November 11, 1961 —
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LpAT T M [A P4 (57
AUTHCRS ¢ Yane'ls, J-, Zatonel:, hey karnil, V
niznicheitiio, Tu,Vey gavarensiely, k

”Z‘.Tﬁﬁil"&hcbalin, u.v.
TiTLZ: St:m\dm‘dizacion of the magaitude scale

PEIuDICAL: s3-ademiya nauk s53R. Izvestiya. Seriya geofiziche.--
kaya, no. 2, 1962, 155-158

TANT: it ic pointed out that vorious magnitude scales «Te
used at the -resent time ond that their main Gisadvancage is that

they orovide different magnitudes for a given earthqueke. T™his is8 —
becsuse in many cases the metnods used to calculate the magnitude

are uot clearly defined and are inadequately described. A special
conference of Soviet and Gzechosloval seismologists Was convened in
Yrague ot December 7-14, 1960, to deal with this problem. The aim

of the present paper is to give an account of the main results off

the Yrague meeting and o suggest a standard methed £0T determining
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the carthquake magnivude. 1t ia sufgested that the scale should be
based on the Following atandard formula: L///,
- lg<:—,‘\‘ + o) -
4 )max
wiere .\ is the mazimum displacement amplitude, T is the corraspond -
ing period in seconds and = (A) is a calibratiag Ffunction which
describes the variation of 4/T with epicentric distance zud is diff-
erent for differcut types of waves., This formula has been discussed
by 3. Guterberg and C.7. Richter, and by the first three of the pre-
sent authors in an earlier work. The calibration function is taken
a5 an average of the Q function of Guterberg and Jichter and the

5 function of J. Vangk aand J. Stelzner. & tuble is reproduced siv-
ing the smoothed average calibrating functions for JH, 2V, FPH, and
Sk waves., In the case of surface waves, the calibrating Ffuaction
is taken to be of the form o (A) - a log A + b. It was found that
the coefficients a and b For LH waves are on average equal to 1.66
and 3.3 respectively. This result holds for surface waves at epi-
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delow 5°, 5g and L waves
It is pointed out rhaot thoe

provlen

solved because different

average values are obtained for I with different types of waves
(I*A‘LH ’ ‘.".'*)H N IAJH N and so on) .

comdine these values as on the
to use the uethod described above to

later,
U35R will use the method described in
2 tables and 20 references: 11

unified Gutenberg-iciter
accunulate a large zmount of
data and return to the problem of defining an average magnitude
Jeginning with 1962, all stations of Czechoslovaliicz and the
the preseut paper.
Soviet-bloc and 9 non-3oviet-bloc.

lievertheless, it was decided not to

scale, but

/

—_—

There are

the Znglish-language publications
3. Gutenberg and G.F. Richter, Ann. Geophys., 9,

(1956); Report of
of the IUGG, Helsinlii (1960);
15 (1960); T. Nagamune and A Seki, Geophysg.
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ASSCCIATION: Geofizichestiy institut askademii naul: Ch 55k (Geo- . /
physics Institute of the academy of Sciences,
Czechoslovak SSR), Ceofizicheskiy institut Rarlova
Universiteta, vraga (Geophysics Institute, Charles
University, ¢rague) and Akademiya naule 38R, Institut
fizilki zemli (Academy of Sciences USSR, Institute of
Physics of the Earth)

SU3MITTEZD: October 31, 1961
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AIZNICHENKO, Yu.V.; FEDYNSKIY, V.V.

k gronp on
Conference of the wor
on March 19-22, 1962, Izv. AN

the earth's crust, helg ;goiggiz.s
fiz. no./3
SSSR. Ser. B (MIRA 157)
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Possibilities of calculating maximum earthqueake.
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