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By Mary C. Raserrr, Dororay B. Viraniawo, S. T. VESSELOWSKY,
“and others

INTRODUCTION
EXTENT OF COVERAGE

Geophysical Abstracts includes abstracts of technical papers and
books on the physics of the solid earth, the application of physical
methods and techniques to geologic problems, and geophysical explora-
tion. The table of contents, which is alphabetically arranged, shows
the material covered. h

Abstracts are prepared only of material that is believed to be gen-
erally available. Ordinarily abstracts are not published of material
with limited circulation (such as dissertations, open-file-reports, or
memoranda) or of other papers presented orally at meetings unless
summaries of substantial length are published. Abstracts of papers
in Japanese and Chinese are based on abstracts or summaries in a
western language accompanying the paper.

LIST OF JOURNALS " B .

Full titles and abbreviations of journals cited for the first time
in this issue (with the sponsoring organization and its address where
these do not form part of the title) are given below. This list
supplements the List of Journals published in Geophysical Abstracts
160 (January-March 1955, Bulletin 1033-A) and the supplements
published in Geophysical Abstracts 161-167.

Astrophys. Jour.—Astrophysical Journal. University of Chicago Press.

Bayerische Akad. Wiss. Abh., Math.-Naturw. Kl.—Abhandlungen der Bayerische
Akademie der Wissenschaften, Mathematisch-Naturwissenchaftliche Klasse.
Munich.

Geol. Survey India Recs.—Records of the Geological Survey of India. Calcutta.

Geol. Survey Nigeria Recs.—Records of the Geological Survey of Nigeria.
Lagos, Nigeria.
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Indian Acad. Sci. Proc—Proceedings of the Indian Academy of Sciences.
Bangalore.

Kentucky Geol. Survey Bull.—Kentucky Geological Survey Bulletin. Univer-
sity of Kentucky, Lexington.

Mining Geology (Japan)—Mining Geology. Journal of the Society of Mmmg
Geologists of Japan. Tokyo.

Mining Inst. Japan. Jour.—Journal of the Mining Institute of Japan Tokyo.

New Zealand Geographer—New Zealand Geographical Society, Auckland.

Potsdam-Niemegk Geomag. Inst. u. Observatorium Abh.—Abhandlungen des geo-
‘magnetischen Instituts und Observatoriums. Meteorologischer und Hydro-
logischer Dienst der DDR, Berlin.

Rev. Industrie Minérale—Revue de 'Industrie Minérale. Société de I'Industrie
Minérale, Paris.

Royal Irish Acad. Proc.—Proceedings of the Royal Academy. Dublin.

FORM OF CITATION

. The abbreviations of journal titles used are those adopted by the
U. S. Geological Survey and used in many geological journals. For
papers in most languages other than English, the title is given in the
original language as well as in translation. Slavic names and titles
have been transliterated by the system used by the United States Board
on Geographic Names. This system of transliteration for Russian
was given in Geophysical Abstracts 148 (January-March 1952, Bulle-
tin 991-A). Titles of papers in Japanese and Chinese are given in
translation only.
, ABSTRACTORS

Abstracts in this issue have been prepared by Beryl T. Everett,
Henry Faul, D. R. Mabey, Virginia S. Neuschel, and L. C. Pakiser
as well as by the principal authors. The notation “Author’s ab-
stract” followed by the initials of an abstractor indicates a transla-
tion of the author’s abstract



AGE DETERMINATIONS

168-1. Ahrens, L[ouis] H. Radioactive methods for determining geological
age: p. 44-67 in Ahrens, L. H., Rankama, Kalervo, and Runcorn, 8. K,,
Physics and chemistry of the earth, v. 1, New York, McGraw-Hill Book
Co., 1956.

A review.—M. C. R.

168-2. Hiintzschel, Walter. Die iltesten Gesteine und Fossilien [The oldest
rocks and fossils] : Umschau, Jahrg. 57, Heft 2, p. 52-54, 1957.

A review of recent developments in absolute age determinations on very ancient
materials, based mainly on papers by Kulp (Geophys. Abs. 163-129) and Ahrens
(Geophys. Abs. 163-130). The ages of lepidolites from Africa, Manitoba, Sweden,
and Wyoming, and uraninite and monazite from Karelia, as determined by
various methods, are quoted. The indirectly determined ages of algae(?) from
Rhodesia and Corycium from Finland are also given.—D. B. V.

168-3. Elsasser, Walter [M.], Ney, BE. P., and Winckler, J. R. Cosmic-ray in-
tensity and geomagnetism : Nature, v. 178, no. 4544, p. 1226-1227, 1956.

Measurements of the remanent magnetism of ancient bricks by E. and O.
Thellier suggest that the total infensity of the magnetic field in France decreased
by about 65 percent between about A. D. 200 and 1933. If such a decrease were
general over the earth’s surface and not a local phenomenon, the incident flux
of cosmic rays and the rate of production of radiocarbon must have increased
during the same period. An equation is derived for the carbon-14 inventory over
the earth, assuming that the rate of production of carbon-14 is proportional to
the particle flux of cosmic rays over the earth’s surface; the minimum effect
consistent with the magnetic data is that the ratio of the carbon-14 inventory at
$=1933 to that at =0 is 1.018, corresponding to an error of 240 years in an age
of an object 2,000 years old. If the decay in the magnetic field were exponential
with the same constant as indicated by Thellier's data, objects 4,000 years old
would exhibit a carbon-14 activity too low, corresponding to an age 1,000 years too
old.—M. C. R.

168—4. Brannon, H. R., Jr., Daughtry, A. C., Perry, D., Simons, L. H., Whitaker,
‘W. W., and Williams, Milton. Humble Oil Company radiocarbon dates
I: Science, v. 125, no. 3239, p. 147-150, 1957.

Carbon-14 ages of sanples from sites in the lower Mississippi Valley, primarily
for archeological information.—M. C. R.

168-5. Baumgart, I. L., and Healy, J. Recent volcanicity at Taupo, New Zea-
land : Pacific Sci. Assoc., 8th Cong., Proe., v. 2, p. 113-127, 1953 (1956).

The soils of the Lake Taupo region in New Zealand include several pumiceous
deposits representing sequences of ashfalls erupted from vents east of the lake.
Three carbonaceous horizons, representing soils developed during quiescent stages
within these sequences, have been dated by the carbon-14 method as 1,700*150,

3
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3,100+200, and 9,000 (tentative) yrs old, respectively. Superficial pumice de-
posits, not of the ashfall type, probably represent glowing clouds, glowing ava-
lanches, and ashflows, some possibly redeposited by mudflow. These were
deposited about A. D. 250 from vents somewhere east of Lake Taupo.—D. B. V.

168—4. Lundqvist, G. Stocken i Oje. Btt stikert interglacialfynd [Log in Oje.
A definite interglacial find] : Geol. Foren. Stockholm Forh., band 77,
hiifte 3, p. 317-322, 1955.

The first carbon-14 confirmation in Sweden of an interglacial deposit, first
dated as such on geological evidence, is the carbon-14 age of more than 24,000 years
for a log found under moraine in Oje.—D. B. V.

168-7. Lundgqvist, Jan. Interglacialfyndet vid Boliden [Interglacial find near
Boliden] : Geol. Foren. Stockholm Forh., band 77, hifte 3, p. 323-326,
1955.

Wood fragments from submorainic deposits at Bjurliden, near Boliden in
northern Sweden, have been dated by the carbon-14 method as as least 24,000
years old. As the ice retreated from the area only 9,000 years ago, the deposits
are undoubtedly older than the last glaciation. This date is the first real proof
of the interglacial age of the much-discussed submorainic deposits of Sweden.
G. Lundqvist’s paper (see Geophys. Abs. 168-6) concerns an isolated find, not
a whole sequence of deposits.—D.B. V.

168-8. Gill, Edmund D. Radiocarbon dating for glacial varves in Tasmania :
Australian Jour. Sci,, v. 19, no. 2, p. 80, 1956.

‘Wood from the varved clays at Gormanstown, near Queenstown in western
Tasmania, has been dated as 26,4802-800 years, corresponding to the beginning
of Wisconsin glaciation in North America.—D. B. V.

168-9. Committee for the Investigation and Correlation of Eustatic Changes
of Sea Level. Australian and New Zealand research in eustasy—Part
I: Australian Jour. Sci., v. 19, no. 1, p. 17-22; Part II: ibid, v. 19,
no. 2, p. 54-58, 1956.

In this report it is mentioned that radiocarbon dating should make possible
the elucidation of the much-debated postglacial changes of sea level. The series
of dates now available for North America has shown that the eustatic changes
and accompanying climatic events took place much faster than was formerly
estimated. Radiocarbon dating has also shown that, as previously surmised,
certain eustatic movements were worldwide and synchronous. A more planned
approach to eustatic studies is recommended for Australasia, including radio-
carbon age determinations. In New Zealand a date of 4,600=£70 years has been
obtained for wood from gravels 15 ft above sea level at Rapahoe, near Greymouth.

In the second part, in the section concerning Viectoria, Australia, several radio-
carbon dates are quoted. A eucalypt stump 63 ft below present sea level was
dated at 8,780*200 years; charcoal from a hearth, presumably of Keilor man, in
the upper part of the Keilor terrace at Bragbrook gave a date of 8,500*+250
years ; wood from the Maribyrnong River 7 miles upstream from Hobson’s Bay is
4,820+200 years old; shells from the 25-ft beach in western Victoria are older
than 385,000 years and are therefore probably Sangamon; and shells from a plat-
form at a similar elevation to the postglacial platforms are dated as older than
30,000 years, showing that elevation alone is not an infalible criterion of age
of raised beaches.—D.B. V.
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168-10. Nicolaysen, L. O. Solid diffusion in radioactive minerals and the
measurement of absolute age: Geochim. et Cosmochim. Acta, v. 11,
no. %, p. 41-59, 1957.

The theory of diffusion of daughter products of radioactive decay schemes
from a mineral, manifested in a pattern of discordant age measurements, is
examined and developed graphically. Uranium-thorium minerals frequently
exhibit the pattern 207/206>207/238>206/238 age; if this pattern is the result
of diffusion, the true age of the mineral and the diffusion coefficient governing
the loss of Pb can be determined from the graphs given. Examples are given
of 4 zircon concentrates and 5 monazites, and Pb diffusion coefficients between 10-*
and 10-* cm® per sec are obtained. It is concluded that the process of daughter
product diffusion is a possible cause of the discordant age measurements and
deserves consideration because it can be tested quantitatively.—D. B. V.

168-11. Curtis, Garniss H., Lipson, Joseph, and Bvernden, Jack F. Potassium-
argon dating of Plio-Pleistocene intrusive rocks: Nature, v. 178,
no. 4546, p. 1360, 1956.

To aid in the evaluation of the potassium-argon method in dating young rocks,
K-A ages are reported for samples of a rhyolite plug and an andesite flow from
Sutter Buttes, California, whose ages are well established on geologic evidence.
The determinations were made on biotite, using a branching ratio of 0.110 and a
decay constant of 0.558X10~°2z. The ages determined, 1.57+0.24 and 1.692-0.10
million years for the flow and plug, are in agreement with the Plio-Pleistocene age
of the rocks and actually place them in the correct order, although within the
limits of error the ages are the same.—3{. 0. R.

168-12. Knopf, Adolph. Argon-potassium determination of the age of the
Boulder bathylith, Montana: Am. Jour. Sei., v. 254, no. 12, p. 744
745, 1956.

The age of a sample of granodiorite containing a small pegmatitic schlier rich
in potassium feldspar was determined by Reynolds and Folinsbee using the
potassium-argon method. With a branching ratio of 0.089, assumed, the age is
87.2 million years; with a branching ratio of 0.11+0.01, the age is 70.8+6.5
million years. These ages are the same order of magnitude as those deter-
mined by the lead-alpha method as reported by Chapman, Gottfried, and Waring
(see Geophys. Abs. 162-162) and are compatible with the field evidence.—J31. C. R.

168-13. Fairbairn, Harold W., and Hurley, Patrick M. Radiation damage in
zircon and its relation to ages of Paleozoic igneous rocks in northern
New England and adjacent Canada: Am. Geophys. Union Trans., v.
38, no. 1, p. 99-107, 1957.

A study of radiation damage in zircon from 42 igneous rocks (mostly gran-
ites) from northern New Englaxid and adjacent Canada has been made, using
X-ray diffractometer measurements to determine unit cell dimensions and alpha
counting to determine the activity, or rate of damage to the crystal structure.
¥rom previous work changes in C, (unit cell vertical axis) are known to be
proportional to changes in dosage (alphas/mg of sample). The ratio dosage/
activity is a measure of the time involved. This ratio corresponds, within ex-
perimental error, to ages already determined for many of the rocks used in the
present study (Pb—e method for zircon and Sr—-Rb method for biotite). Other
ratios are invariably low. This feature is discussed in terms of the processing
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of samples needed to obtain the lowest possible activity. Fine grinding, close
magnetic separation, and aqua regia treatment tend to eliminate surface con-
centrations and isclated internal clots of radioactive material, the chief causes
of high activity and low age ratios. Where, after adequate processing of this
kind, ratios are still low relative to standard age determinations, it is suggested
that the ratio represents the date of a later metamorphism.—Authors’ abstract

168-14. Urey, Harold C. Diamonds, meteorites, and the origin of the solar
system : Astrophys. Jour., v. 124, no. 3, p. 623-637, 1956.

A series of events during the origin of the solar system is postulated to ex-
plain the composition and structure of meteorites. Objects of about asteroidal
or lunar mass accumulated early in the history of the solar system (about
4.5X10° yrs ago) and were heated to the melting point. These primary objects
were subsequently cooled and broken up by collisions, then partially reaccumu-
lated into secondary objects of at least asteroidal size. This accumulation proe-
ess was probably part of the general process of planet formation. During the
breakup and reaccumulation, fractionation of silicate and metal phases oc-
curred, accounting for variation in densitites of the planets. Meteorites were
produced from the secondary objects by collisions.

Several age determinations on meteorites are quoted, including unpublished
potassium-argon ages of the Pasamonte and Frankfort meteorites (Geiss and
Hess, 3.3-8.5X10° yrs). Potassium-argon ages are recalculated using a half-life
of 1.27X10° years and a branching ratio of 0.124.—D. B. V.

Komarov, A. G. On the question of the age of the gabbro-peridotite formation
in the Urals.—See Geophys. Abs. 168-234.

EARTH CURRENTS

168-15. PéCfova, Jana. Piizp&vek ke studiu bludnjch proudo [Contribution to
the study of stray (earth) currents]: Ceskoslovenské Akad. Véd
Geofys. Ustavu Préce, no. 35, p. 327-342, 1955.

A survey of the natural electric field was made in the region of Pruhovice,
12 km from Praha, because of the proposed location there of a station for re-
cording earth currents. Stray currents of short periods and sharply varying in-
tensity were observed and correlated with the electric street-car system in Praha
and with the movement of the electric suburban trains.—S. 7. V.

EARTHQUAKES AND EARTHQUAKE WAVES

168-16. Murphy, Leonard M., and Cloud, William K. United States earth-
quakes 1954: U. S. Coast and Geod. Survey Serial 793, 101 p. 1956.

A summary of earthquake activity in 1954 in the United States, Alaska,
the Hawaiian Islands, Panama Canal Zone, and Puerto Rico. Noninstrumen-
tal results are tabulated chronologically and by area, Information is also tab-
ulated on fluctuations in well-water levels, on instrumental epicenters of the
world, strong-motion stations in operation as of December 31, 1954, and shocks
recorded and records obtained on strong-motion seismographs. Accelerograph
and displacement meter records are shown for a few of the outstanding earth-
quakes.—B. T. E.
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168-17. Bullen, K. E., and Bolt, B. A. The South Australian earthquake of
1939 March 26 : Royal Soc. New South Wales Jour. and Proc., v. 90,
pt. 1, p. 19-28, 1956.

A detailed examination of the instrumental and macroseismic data from the
South Australian earthquake of March 26, 1939 (probable epicenter at 31.8° S
lat, 138° E long) indicates that the crustal structure of the region between
the epicenter and Adelaide bears an important resemblance to that of the New
Zealand region. If the position of the epicenter is correct, the phase S, is ap-
parently not discernible on the Adelaide record; in the New Zealand region
the S» phase has often been undetected. Epicentral distances in Australia can
be seriously overestimated by the unguarded use of S—P intervals on seismo-
grams recorded locally.—V. §. N. )

168-18. Karnik, Vit, and Molnar, Alexander. Nové makroseismické zhod-
noceni zemétiseni 20. II. 1951 (No6grad) [New macroseismic study
of the earthquake of Noégrad, February 20, 1951]: Ceskoslovenské
Akad. V&d. Geofys. Ustavu Prace, Geofys. Sbornik, no. 23, p. 59-67,
1955.

The depth of focus of the earthquake of February 20, 1951, with epicenter
near Négrad, Hungary, was determined by four different methods to be 7 km.
Detailed data were used for construction of isoseismal lines; their unusually
complicated shape was evidently affected by the differences in structure of the
upper layers of the region, which resulted in local variations of seismic inten-
sity. The isoseismal map is included.—S8. 7. V. :

168-19. Dollar, A, T. J. The Midlands earthquake of February 11, 1957: Na-
ture, v. 179, no. 4558, p. 507-510, 1957.

According to preliminary reports and results of questionnaires the earth-
quake of February 11 was felt in an area of perhaps 60,000 square miles. Dam-
age to chimneys, masonry, and brickwork in the epicentral area indicates in-
tensity of VIII (Davison scale) or VII (Modified Mercalli scale). An after-
shock on February 12 was also widely felt. The earthquake was probably tec-
toniec, originating in motion on a fault in the basement. A brief discussion of
previous earthquakes in the area is included.—M. C. R. )

168-20. Jhingran, A. G. A note on an earthquake in the Andaman Islands
(26th June 1941) : Geol. Survey India Records, v. 82, pt. 2, p. 300—
807, 1952.

The shock, which was of intensity VIII on the Modified Mercalli scale, was
destructive in the Andaman Islands and felt widely throughout eastern and
southern India. The epicenter was located from data at Indian observatories
at 12°0’ N lat, 92°5’ E long; the depth of focus was apparently shallow. There
is geologic evidence for both elevation and subsidence in the epicentral area
and therefore a condition of considerable instability is indicated.—M. C. R.

168-21. Miller, Henry J. The Oklahoma earthquake of April 9, 1952: Seismol.
Soc. America Bull,, v. 46, no. 4, p. 269-279, 1956.

Seismograms of the shock of April 9, which centered near El1 Reno, were
marked by a multiplicity of phases and large surface waves. The epicenter was
located from instrumental data at lat 35°22.7'N, long 97°47.0’'W between the
Anadarko Basin and the Nemaha Ridge ; the origin time was 16" 29™ 33.7° G.m.t.



8 GEOPHYSICAL ABSTRACTS 168, JANUARY-MARCH 1957

“The numerous phases are best explained as a group of compressional and trans-

verse waves in crustal layers. The velocities of Ps (P») and S; (8.) waves
observed were 8.07 and 4.43 kmps. The focus was apparently shallow, of the
order of 5 to 10 km.—A{. C. R.

"168-22. Stevens, G. R. Barth movements in the Wellington area : New Zealand
Geographer, v. 12, no. 2, p. 189-194, 1956.

The Wellington area was severely shaken by a series of earthquakes in
January and February 1855, experienced over an area of about 360,000 square
,miles. In the vicinity of Wellington a tract of land of 4,600 square miles was
elevated from 1 to 9 feet. Well-preserved features or recent uplift, which were
present when the settlers arrived in 1840, and recent excavations indicate
an uplift before 1840 of about 4 feet. The movement may be the same as that
which Elsdon Best records as aiding in the formation of the sand isthmus
‘that now ties the former Miramar Island to the mainland, and it probably
‘occurred between 1400 and 1700 A. D.—B. T'. E.

168—23 Medvedev S. V Zavxslmost' seysmlchesklkh vouleystvxy ot periodov
sobstvennykh kolebaniy sooruzheniy [The dependence of seismic
effects on the frequencies of natural vibrations of structures]:
Akad. Nauk SSSR Geofiz. Inst. Trudy, no. 36 (163), p. 80-113, 1956.

. Eighty earthquakes for which the spectral characteristics have been computed
on the basis of seismograms obtained from different stations in the U. S. S. R.
are listed, and the displacements are given which would be produced by these
earthquakes on a standard pendulum with natural period of 0.25 sec and the
damping coefficient of 0.50.—S. 7. V.

168-24. Medvedev, S. V. Kolebaniye vertikal’noy sistemy prio gorizontal’
nykh seysmicheskikh vozdeystviyakh [The oscillation of a vertical
syStem acted upon by horizontal seismic impulses]: Akad. Nauk
SSSR Geofiz. Inst. Trudy, no. 36 (163), p. 62-79, 1956.

_The effect of an earthquake on a st1uctu1e is determined by the kind of

arthquake, by the dynamic properties of the structure, and by the conditions
of the common vibrations of the ground and of the structure. For nonsteady
vibrations of the ground this effect is conditioned by the spectrum of the acting
.impulses. The spectrum K=X,¢(I').E(\), where ¢ is the function of the
period T of the fundamental vibrations and F is the function of the logarithmic
coefficient of the damping of these vibrations. Loss of the energy through
damping takes place partly in the ground around the foundation of the structure
‘and partly in different elements of thé structure itself. The two coefficients
¢ (T) and E (\) characterize the spectrum of the earthquake; X, characterizes
‘the intensity of the earthquake.—S. T.V.

,168-25 Medvedev, S. V. Vliyaniye sil vnytrennego treniya na kolebaniye zdaniy
pri zemletryaseniyakh [The effect of inner friction forces on the
vibration of structures during earthquakes]: Akad. Nauk SSSR

' Geofiz. Inst. Trudy, no. 36 (163), p. 114-126, 1956.

As the measure of the effect of seismic shocks on different structures Medvedev
‘has plekusly suggested the quantity K_Xo¢(T) E(\), (see Geophys. Abs.
168-24). )

Dxpenmental data are glven of T and A, obtained on 18 structures erected
on different formations ranging from sand and clay to granite and exposed
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to the effect of artificial earthquakes produced by various amounts of explosives.’

An instrument has been designed for the measurement of the greatest dis-
placement of pendulums with different damping ratios as the result of an
earthquake. A table of coefficients that can be .substituted for the function
E (M) in approximate computations is also given—S. T. V.

168-26. Housner, G. W. Dynamic préssures on accelerated fluid contaiuers:':
Seismol. Soe. America Bull,, v. 47, no. 1, p. 15-35, 1957.

Dynamie fluid pressures developed during an earthquake are important in
the design of such structures as tanks and dams. Solutions to the problem
haye been obtained by methods that require finding a solution of the LaPlace
equation that satisfies the boundary conditions. In this paper, impulsive and,
convective fluid pressures arve examined separately and an analysis made of the-
hydrodynamic pressures developed when a fluid container is subjected to hori-
zontal accelerations. Simplified formulas are given for containers of twofold
symmetry, for dams with sloping faces, and for flexible retaining walls.—2. 0. R.

168-27. Bune, V. I. O klassitikatsii zemletryaseniy po energii uprugikh voln,
izluchayemykh iz ochaga [Classification of earthquakes according
to the energy of the elastic waves emanating from the focus]:
Akad. Nauk Tadzhik SSR Doklady, vypusk 14, p. 31-34, 1955.

Records of earthquakes at a seismological station give information on the
energy of elastic waves propagated from the focus, but no data on the energy
spent on destructive processes at the focus. The energy of seismic waves from:
earthquakes in central Asia recorded at stations at different epicentral distances-
was computed from formulas derived by Gutenberg and Galitzin and on this
basis a seismological scale consisting of 12 classes is proposed. The scale is.
designed so that the energy in each successive class measured in megajoules is
10 times that in the preceding class. A correlation is.also reported between the
class of an earthquake and the epicentral distance of the furthermost station
at which the earthquake is observed. This relation makes it possible to.
estimate the intensity of an earthquake quickly from the telegraphic communi- -
cations of a seismic network.—S. 7. V. ‘

4

168-28. Puchkov, S. V. O predel'noy sile zemletryaseniy no ko‘rennykh 'skb.ll’w )
nykh porodakh [On the limiting intensity of earthquakes on base-f
ment rock] : Akad. Nauk SSSR Izv. Ser. geofiz., no. 8, p. 920-926, ’
1956. . ’ )

Analysis of the reports on several destructive earthquakes established the.
fact that in each earthquake some portion of the city was exposed to much less::
intensity than the rest. Furthermore this portion always was built on rock:
and the remaining sections, on alluvium. The difference in intensities of the:
earthquakes between these two parts ranged from 2 to 4 in a scale of 12.-
Approximate evaluation of the earthquakes indicates that the intensities of
the earthquakes in the less damaged portions were very. nearly the -same,
about 8. Thus,. further increase in intensity is the result of the magnification
by unconsolidated material over the solid rocks; thus the greatest intensity
of the impulses to which granite can be exposed at any point near the earth’s -
surface is 8. This relation should be considered in microzoning.—S. 7. V. . ... .

“n



10 GEOPHYSICAL ABSTRACTS 168, JANUARY—-MARCH 1957

168-29. Hershberger, John. A comparison of earthquake accelerations with
intensity ratings: Seismol. Soc. America Bull., v. 46, no. 4, p. 317-320,
1956.

The maximum accelerations recorded on 108 strong-motion records obtained
in 60 earthquakes were compared with the intensity ratings assigned to the
places where the records had been obtained. The results seem to show that
acceleration alone cannot be used as a measure of intensity.—Author’s absiract

168-30. Roberts, B. B. Magnitude and intensity scales: Seismol. Soc. America )
Bull,, v. 47, no. 1, p. 13-14, 1957.

Suggests the use of “energy factor” and “local damage rating” instead of
“magnitude” and “intensity” because of public confusion of the latter terms.—
M.C.R,

168-31. Hodgson, John H. Direction of faulting in some of the larger earth-
quakes of the north Pacific, 1950-1953 : Dominion Observatory Ottawa
Pubs., v. 18, no. 10, p. 219-252, 1956.

Fault-plane solutions have been obtained for 11 earthquakes in the north
Pacific during 1950-53; a total of 24 solutions is now available for this region.
They show that faulting in the north Pacifie, except in the region from central
Alaska to Seattle, Wash.,, is predominantly transcurrent on steeply dipping
planes. In Alaska, British Columbia, and Washington, faulting may be nor-
mal, thrust, or transcurrent. The earthquake of November 4, 1952, in Kamchat-
ka was apparently double; the two planes were approximately north-south and
east-west in both shocks, but the divections of motion were different.—211. C. R.

168-32. Hodgson, John H. Direction of faulting in some of the larger earth-
quakes of the southwest Pacific, 1950-1954: Dominion Observatory
Ottawa Pubs., v. 18, no. 9, p. 171-216, 1956.

The direction of faulting has been determined for 23 earthquakes in the
southwest Pacific during 1950-54. These solutions together with five by J. P.
‘Webb and two previously published by Hodgson and Storey (Geophys. Abs. 157-
113) indicate a preponderance in this region of strike-slip, or transcurrent fault-
. ing on steeply dipping planes. Fault-plane solutions are ambiguous because two
orthogonal planes are determined, either of which may be the fault plane, but
the line of intersection of the two planes is uniquely determined. This line of
intersection is the axis of the displacement couple, and, as such, the one line
that undergoes no motion; for that reason it is named the null vector. In the
New Hebrides earthquakes, the null vectors are nearly parallel to a vertical plane
striking N. 22° W. Null vectors of earthquakes in the Tonga-Kermadec-New
Zealand region are nearly parallel to a vertical plane striking N. 24° E. Both
strikes are essentially those of the associated geographic feature. The sig-
mﬁcance of the correlation is not clear.—M. C. R )

168-33. Ritsema, A. R. Stress distribution in the case of 150 earthquakes
Geologie en Mijnbouw, jaarg. 19, no. 2, p. 36-40, 1957.

The directions of principal pressure and tension components of stress have
been calculated for 150 known earthquake mechanisms, on the assumption that
the angle between two possible fault- movements is bisected by these directions.
The results show that most fault movement is a combination of transcurrent
with normal or reverse movement; that at nearly all depths transcurrent move-
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ment predominates; that most shallow earthquakes are caused by horizontal
pressure (or vertical tension) whereas at greater depths the opposite is the rule;
and that in about 70 percent of all shocks at depths of 0.03 to 0.11 R in which the
movement is predominantly vertical, the tensional stress component was more
or less horizontal, whereas in about 70 percent of similar shocks at depths of
0.01 to 0.02 R the compressional stress component was more or less horizontal.
None of the current geotectonic hypotheses explains the high percentage of trans-
current fault movements at all depths where earthquakes can occur, but the
distribution in depth of normal and reverse fault earthquakes does not directly
contradict the convection or the contraction theory.—D. B. V.

168-34. Gamburtsev, G. A. Sostoyaniye i perspektivy rabot v oblasti prognoza
zemletryaseniy [Present state and outlook of studies on the fore-
casting of earthquakes]: Byull. soveta po seysmologii, no. 1, p. 7-14,
1955.

This is the opening address to a conference of Russian seismologists on
methods of forecasting earthquakes. Forecasting involves the place, intensity,
and time of the earthquake. As a result of past tectonic activity, the
crust of the earth is separated into relatively strong blocks, held together by
weaker regions called “seismic seams.” These seams are the seismically active
portions of the crust. Past experience shows that violent earthquakes in one
part of the seismic seam are often followed by similar earthquakes in other
parts of the seam, so that it is possible to speak about the migration of the earth-
quakes along seismic seams. Once a seismic seam is related to a violent earth-
quake, it must be considered in the future as a probable seismically active region
all along its length. Not every seam is now seismicaliy active; activity must be
ascertained by seismic statistics, in many places very incomplete and not very
reliable. The most difficult problem is the esimation of the time when an
earthquake will occur. A possible line of investigation is the observation of the
slow movements of the crust, of weak preliminary ruptures, and of possible
changes in seismic velocity in deeper strata.—S. 7. V.

168-35. Bune, V. I. Ob izuchenii seysmichnosti Tadzhikskoy SSR i o rabote
Instituta Seysmologii Akademii Nauk Tadzhikskoy SSR po probleme
prognoza zemletryaseniy [On the study of the seismicity of the
Tadzhik S. 8. R. and on the activity of the seismological institute
of the academy of sciences of the Tadzhik S. S. R. on the problem
of forecasting earthquakes]: Byull. soveta po seysmologii, no. 1,
p. 15-30, 1955.

Seismic activity is not satisfactorily shown on existing seismological maps
where only the epicenters and intensities of earthquakes are indicated. This
method of representation.results in an a_écumulation of epicenters around the
station whereas weak earthquakes not in the immediate vicinity remain un-
noticed or are described on the basis of only noninstrumental evidence, making
proper seismic zoning of the region .impossible. Evaluation of the energy at
the focus of an earthquake makes possible at least an approximate determina-
tion of.the intensity of shocks in all parts of the region. More seismological
stations and more precise equipment are needed. Study of the changes of the
earth's surfaces by inclinometers is also promising as a method of predicting
earthquakes.—S. 7. V.
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168-36. Bonchkovskiy, V. F. - Itogi raboty Garmskoy ekspeditsii [The results
of the activity of the Garm expedition] : Byull. soveta po seysmologii,
no.1, p. 31-39, 1955. :

After the occurrence of several destructive earthquakes in the Tadzhik 8. S. R.
the geophysical institute of the U.S.S.R. academy of sciences organized an ex-
pedition to study the seismic conditions in the republic. Between 1945 and
1953, the expedition recorded numerous earthquakes in different parts of the
republic, observed telluric currents and magnetic disturbances, and carried on
elaborate investigations with high-frequency waves, as well as gravitational
and geodetic surveys. One geophysical observatory, several seismological sta-
tions, and stations for observation of changes in the inclination of the earth’s
surface were established. No results of scientific work ave given—§8. T. V.

168-37. Ostrovskiy, A. Ye. O medlennykh dvizheniyakh zemnoy kory pri sil’
nykh zemletryaseniyakh [The slow movements of the earth’s crust
-during violent earthquakes]: Byull. soveta po seysmologii, no. 1,
p. 40-45, 1955.

G. A. Gamburtsev has suggested that slow seismic movements with periods
ranging from 10 seconds to 2 hours precede the occurrence of earthquakes and
thus can serve as forecasters. Several specially constructed long-period electro-
dynamic seismoinclinometers were installed at Garm seismic station to observe
these slow seismic movements. The magnification of the instruments ranged
from 10° to 10° or more. On the records of earthquakes at epicentral distances
of less than 2,000 km, a wave of very low frequency, P,, preceded the arrival of
the P wave. At an epicentral distance of 1,500 km the difference in arrival times
was about 11 minutes. P, is not always recorded, especially for very distant
earthquakes, but when recorded can be used as the warning of the coming
earthquake.—S8. 7. V.

168-38. Medvedev, S. V. O seysmometricheskikh nablyudeniyakh v Ashkhabad-
skoy zonhe [Seismometric observations in the Ashkhabad zone]:
Byull. soveta po seysmologii, no. 1, p. 46-66, 1955.

Effects of the violent earthquake of October 6, 1948, near Ashkhabad, Turkmen
S. 8. R., were studied by six groups of seismologists and geologists from imme-
diately after the earthquake until 1953. Numerous buildings were destroyed
and in many places the ground contained cracks as much as 60 cm wide. The
relative vertical displacements of the sides of the cracks were as much as 90 cm.
In many places water pipes were broken or were pushed out of the ground. The
isoseismal lines of this earthquake were elongated ellipses; the epicenter was
evidently not a point but a line between lat 38.03° N, long 58.31° E and lat
37.75° N, long 58.65° E. The shape suggests a structural relation between the
Ashkhabad earthquake and those of Kransnovodsk (1952) and Kazandshik
(1946). The conclusion seems to be justified that these three cities are situated
on the same “seismic seam,” as suggested by G. A. Gamburtsev. The earthquake
was followed by an unusually large number of aftershocks (more than several
thousand) recorded as local earthquakes from foci at depths of 10 to 30 km.
Striking loecal differences in the intensity of the shocks were observed apparently
as the result of differences in the structure of the upper layers of the crust.—
S.7T.V.
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168-39. - Gubin, I. Ye., and Vasil’yeva, L. B. Seysmotectonicheskiye usloviya
Gissarskoy doliny [Seismotectonic conditions of the Gissar Valley]:
Byull. soveta po seysmologii, no. 1, p. 67-84, 1955.

The Gissar Valley (near Stalinabad) is a deep graben about 70 km loug and
only 18 km wide in its largest cross ‘section. The surrounding regipn is seis-
mically very active and has been well investigated geologically. Barthquakes
are very shallow; often the depth is only about 5 km. Because the structural
development at depth is reflected at the surface, use of the seismotectonic
method of evaluating the probability of future earthquakes is facilitated. On
the basis of geologic investigations and seismologic records the five earthquakes
were suceessfully predicted. This success is considered proof of the reliability
of the seismotectonic method.—8. T. V.

168-40. Shamina, O. G. Chastotnyy analiz seysmicheskikh kolebaniy [Fre-
quency analysis of seismic oscillations] : Akad. Nauk SSSR Izv. Ser.
geofiz., no. §, p. 896-911, 1956.

Knowledge of the spectral composition of a seismic impulse is of great im-
portance in problems of seismic zoning, in problems related to the studies of
the earth’s crust, and often in seismic prospecting. To determine the spectrum
a precise recording is made of the impulse to be analyzed, using an apparatus
similar to a magnetic tape recorder. The recorder sends the impulse into a
circuit containing a Rodman’s frequency analyzer, capable of analyzing periodic
oscillations ranging from 100 to 5,000 cycles per sec with an error not exceeding
=+7 cycles. The analyzer is a heterodyne circuit provided with a negligible
resistance, thus giving a very sharp point of interference. Several examples
are given.—S. T. V.

168-41. Gotsadze, O. D. Opredeleniye polozheniya prelomlyayushchikh i dif-
fragiruyushchikh poverkhnostey zemnoy kory po uglovym anomaliyam
seysmicheskogo lucha [Determination of the position of refracting
and diffracting surfaces in the earth’s crust from anomalies in the
angle of seismic ray]: Akad. Nauk SSSR Izv. Ser. geofiz.,, no. 9,
p. 1107-1113, 1956.

Comparison of the direction of the incoming seismic ray determined from
the components of the first arrivals of longitudinal waves at a station with the
azimuth of the epicenter and angle of emergence determined from other seismo-
logical data can provide information on structural details in the region sur-
rounding the station. A graphoanalytic procedure is given for determination
of the position of the refracting plane in the earth’s crust near the station on
the basis of the deflection which the seismic ray undergoes due to its presence.
Several examples are given.—S8. T. V.

16842, Gutenberg, B[eno]. Effects of ground on shaking in earthquakes:
Am, Geophys. Union Trans., v. 37, no. 6, p, 757-760, 1956.

Records of nearby earthquakes recorded simultaneously at the Seismological
Laboratory, located on granite, and on the campus of the California Institute
of Technology, located on alluvium, show that the first wave of a new phase
frequently records with rather small differences at the two stations; however,
if the following waves had periods of less than about two seconds they were
recorded with appreciably larger amplitudes on the campus than at the Seismo-
logical Laboratory. Large amplitudes continued on the campus appreciably

425438—57—2
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longer than atv the Seismological Laboratory. Data available for locations on
poor ground show that there the maximum amplitudes may be as much as ten
times as large as those recorded at the Seismological Laboratory under other-
wise equal conditions. Considering the importance of such results for engineer-
ing seismology it is intended to continue this research on a larger scale.—
Author's abstract .

168-43. Gutenberg B[eno]. Comparison of seismograms recorded on Mount
Wilson and at the Seismological Laboratory, Pasadena: Annales
Géophysique, tome 12, no. 3, p. 202-208, 1956.

On seismograms recorded between 1932 and 1951 by standard Wood-Anderson
seismographs on Mount Wilson and at the Seismological Laboratory, Pasadena,
Calif., the amplitudes of body waves of periods of a few seconds are twice as
large at Mount Wilson as at the Laboratory. The ratio for surface waves of
distant shocks is about 114. In most nearby shocks the amplitudes of the first
waves of the P and S phases are larger at Pasadena, whereas the succeeding
waves are larger on Mount Wilson. Relatively large motion frequently lasts
several seconds longer on Mount Wilson than at Pasadena. Wave periods in
P and S phases on Mount Wilson are about two-thirds those recorded at Pasadena.
Topography and the degree of damping below the stations may possibly cause
some of these differences ; however, there are some unexplained great dissimilari-
ties of corresponding portions of the records.—B. T'. B.

168—44. Bullen, K. E. Note on the phase PKJKP : Seismol. Soc. American Bull.,
v. 46, no. 4, p. 333-334, 1956.

R. O. Hutchinson has reported that examination of seismograms recorded
from 1946 to 1954 at Tucson indicates no trace of PKJKP on the only two records
suitable for testing the existence of the phase. However, in one record the large
P’ trace amplitude is probably not associated with the branch of the P’ curve
that corresponds to PKIKP, so that the comparison of PKJKP and PKIKP
amplitudes is not possible; and in the other the large amplitude at Tucsor
seems to be a freak occurrence.—M. 0. R.

168-45. Press, F[rank], and Gutenberg, B[eno]. Channel P waves =, in the
earth’s crust : Am. Geophys. Union Trans., v. 87, no. 6, p. 754-756, 1956.

Channel :P waves have been-identified on seismograms of the Kern County,
Calif., earthquake of July 21, 1952, at 11 of 19 stations between 18° and 38°.
The mean velocity was 6.09 = 0.06 kmps. The amplitude of the wave was small
and its occurrence, erratic. The weakness of =, in contrast to the strength of
Ly, is attributed to propagation in a channel involving at least one interface, -
most probably the surface at which total reflection of § and partial reflection
of P occurs.—M. C. R.

168-46. K‘bndorskaya, N. V. Vydeleniye volny 8P pri neglubokikh zemletrya-
seniyakh i eye ispol’zovaniye dlya opredeleniya glubiny ochaga [Iden-
tification of the sP wave in shallow earthquakes and its use in deter-
mining the depth of focus] : Akad. Nauk SSSR Geofiz. Inst. Trudy, no.
36 (163), p. 3547, 1956. h

The sP wave can be used to determine the focal depth of an earthquake when
the focus is within the crust. sP can be identified only after careful analysis of
the records ; for example, by comparison with the calculated displacements of. the
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longitudinal wave and the SV component of the transverse wave. The depth
«of focus can be determined from the sP—P or sS—S8 intervals. Examples are
given for 13 earthquakes in central Asia, India, Turkey, Greece, and Japan.—
8.T.V.

168-47. Vvedenskaya, N. A. Vydeleniye volny $P na zapisyakh glubokikh zem-
letryaseniy Sredney Azii [Identification of the sP wave on the records
of deep earthquakes in central Asia]: Akad. Nauk SSSR Geofiz.,
Inst. Trudy, no. 36 (163), p. 25-34, 1956.

A discussion of the identification of sP on seismograms of deep-focus earth-
-quakes in Pamir and Afghanistan and its use for determining the depth of focus.
The sP wave must be identified on the basis of its kinematic and dynamic
-characteristics and by comparison of the theoretical and observed traveltime
curves; it requires a sufficient number of seismic stations in a region, all equipped
with identical seismographs. An 8P is usually recognized because it precedes
the 8 wave (8P has an apparent velocity of about 7.9 kmps, almost the same
as that of the P wave). The intensity of sP is affected by the direction of
vibration of 8; sP will not be produced if there is no SV component. The depth
of the focus can be determined from the time of arrival of sP; 1-second differ-
ences in t,,—tp correspond to differences of 6 km in depth. An example is given
of identification and use of sP on the records of the earthquake of June 12, 1951,
at 86.7° N-lat, 70.7° E long, depth 240 km.—S. 7. V.

168-48. Kdarnik, Vit. Zur graphischen Distanz- und Azimutbestimmung eines
Epizentrums [Graphical determination of the distance and azimuth
of an apichenter] : Ceskoslovenské Akad. V&d Geofys. Ustavu Price,

no. 22, p. 45-58, 1955.

Two nomograms are given for determination of epicentral distance A, one for
A<25° the other for A 165°. Two other nomograms are used for determi-
nation of the azimuth. With careful use, the errors are within *0.1° for dis-
tance and *1° for azimuth.—S8. T. V.

168-49. Sato, Yasuo, and Matumoto, Tosimatu. On the relay computer designed
for correlogram analysis: Tokyo Univ. Earthquake Research Inst.
Bull,, v. 34, pt. 8, p. 279-281, 1956.

A description of a computer for spectrum analysis.—M. C. R.

168-50. De Bremaecker, J. Cl, and Michel, Jean. An automatic spot brightener:
Seismol. Soc. America Bull,, v. 46, no. 4, p. 331-332, 1956.

The automatic spot brightener consists of an auxiliary beam of light directed
on one of the moving mirrors of the seismographs or galvanometers, and from
there on a photocell. Interruption of the light on the cell during a shock short-
circuits a resistance and brightens the spots. A circuit diagram is included.—
M. C. R.

168-51. Eaton, J. P. Theory of the electromagnetic seismograph: Seismol.
Soc. America Bull,, v. 74, no. 1, p. 37-75, 1957.

Although the development of the first moving-coil electromagnetic seismograph
and a primitive theory to account for its behavior date back almost fifty years,
the responses of only a few simple types of these instruments have had adequate
theoretical treatment. This lack of theory restricted, but did not stop, the’
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development of other designs for which no adequate theory existed. Confusion
and controversy . have arisen over the behavior of these later designs. Some
work has been done on obtaining magnification curves for these instruments
directly by the use of shaking tables or other artificial driving devices. On -the-
whole, however, instruments of this type now in use simply are not calibrated.

"An attempt guided by the work of previous investigators has been made to
clarify further the behavior of electromagnetic seismographs by extending the
theoretical treatment. - Three new types of seismographs (more properly “ad-
justments” of seismographs), each of which'includes the classical Galitzin as
a limiting case, are proposed. Methods for adjusting and calibrating these
mstruments are outlined.

" Since overcritical damping is employed in two of the ad]ustments proposed,
a method is given for determining the damping constant of an overdamped
galvanometer or seismometer.—Author’s abstract

168-52. Herrin, Eugene. The reliability of North American seismological
stations: Seismol. Soc. America Bull, v. 47, no. 1, p. 1-5, 1957.

Estimates ave given for the reliabilities of fifty-eight North American seismic
stations, based on I. S. 8. P-time residuals of Mexican earthquakes for 1941,
1942, 1943, and 1944.- The ten most reliable stations were found to be Tinemaha,
Riverside, Pasadena, Mount Wilson, Tucson, Lick, Weston; Palomar, Haiwee, and :
Seven Falls. The standard deviation of a single P arrival for the more reliable
stations is +2.0 seconds or greater.

A systematic difference in travel times between the California stations and
eastern stations, and particularly between Ottawa and the Pasadena group, is
strongly suggested. P arrivals at Ottawa are about one second faster than for
the Pasadena group.—Author’s abstract

168—53 Hull, Louis V. The new Dallas Seismological Observatory at South-
ern Methodist University ; Selsmol Soc. America Bull, v. 46, rio. 4, p.
321-330, 1956.

The station began operations on December 14, 1953, in the basement of the
Tondren Science Building on the university campus. The equipment consists
of three Benioff seismometers with both short-period (1 sec) and long-period
(70-90 sec) galvanometers.—M. C. R.

Toperczer, Max. -The Wien-Kobenzl geophysical observatory.—See Géoph};'s.
Abs. 168-224,

. .
‘

EARTH TIDES AND RELATED PHENOMENA

168-54. Jobert, Georges. Influence de la structure de la crofite sur les défor-
mations causées par les marées oceaniques [Effect of crustal. struc-
ture on the deformations caused by ocean tides]: Acad. Sei. Parls
Comptes Rendus, tome 244, no. 2, p. 227-230, 1957.

Ocean tides produce a bending of the earth’s crust that is often greater than
that caused directly by the tides of the solid earth as a whole. This indirect
effect, which must be eliminated in studies of earth tides, is calculated for a
heterogeneous medium with the assumptions that the elastic isotropic body oc-
cupies the half 2>0, that its elastic properties depend only on depth 2, and
that it is subjected only to surface pressures described by a single coordinate,
two conditions of symmetrical revolution about a vertical axis 0., and plane de-
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formations constant along parallel to O,. Numerical application of the formulas

.derived gives a value for the depth 1/m (corresponding to a law of exponential
variation of rigidity with depth) [(3k + 4)/6(k + 2)]110°; or for k=1, A=y,
0=0.25, 1/m=389 km. This depth is about half that obtained from the law
of variation given by Bullen in determining the depth 2z at which u(2)=e. u(0).—
D.B.V.

168-55. Lassovszky, Xiroly. A lunisolaris hatds amplitudéviszonydnak
meghatirozisa a Budapesten 1951-ben 37 napon it végzett gravimé-
terészleléskol [Determination of the amplitude ratio of the lunisolar
effect from gravimeter observations made at Budapest during 37
days in 1951 (with German summary)]: Magyar Allami Hotvos
Lorind Geofiz. Intézet Geofiz. Kozlemények, kotet 5, szim 3, p.
9-20, 1956.

The amplitude ratio (@) of the lunisolar effect has been calculated from data
of the observations made simultaneously with two gravimeters in Budapest,
.at half-hour intervals over a 37-day period in 1951 (see also Geophys. Abs.
153-14392 and 158-5). Using the formula d=y/z, where & is the calculated
.theoretical vaiue of the lunisolar effect and y is the observed value corrected
for instrumental drift, 1,685 observations made with the Heiland gravimeter
no. 40 give a mean @ value of 1.197, and 1,638 readings with the no. 66, a mean
value of 1.203; therefore, the probable value of the amplitude ratio, from the
Budapest observations, can be considered to be 1.20—D. B. V.

168-56. Stoyko, Nicolas. L'horloge atomique et l'irregularité de la rotation
de la Terre [The atomie clock and the irregularity of the rotation
of the earth]: Acad. Sci. Paris Comptes Rendus, tome 244, no. 1, p.
4345, 1957.

The mean discrepancy between the variations in velocity of the earth’s rota-
tion calculated from M. L. Essen’s cesium atomic resonator and those extrapolated
from the “Bulletin horaire” time series is 0.004 seconds, proving the accuracy
of this atomic clock. In the period considered (June 1955 through October
'1956) no sharp variations in velocity of rotation were noted beyond the seasonal
variations.—D. B. V.

168-57. Melchior, Paul J. Sur l'effect des marées terrestres dans les oscilla-
tions du niveau du Lac Tanganika & Albertville [On the effect of
earth tides on the oscillations of the water level of Lake Tanganyika
at Albertville] : Acad. Royale Belgique Bull.,, Cl. Sci. 5° sér., tome
42, no. 8, p. 368-371, 1956.

An harmonic analysis by Darwin’s method was made of the micromarigraph
records at Albertville (lat 5°54’ S; long 29° E) for a period of 29 consecutive
days (12 February - 12 March 1947) relatively free of perturbation. Compari-
son of calculated and observed values indicates the amplitude of the static
tides of the Lake Tanganyika was reduced on the order of 0.56 == 0.06 by the ter-
restrial tides.—B. T'. B. .

ELASTICITY -
168-58. McCutchen, Wilmot R. A treatment of self-gravitational strains in the
earth : Am. Geophys. Union Trans., v. 38, no. 1, p. 95-98, 1957.

Self-gravitational forces acting alone on a spherical body produce non-hydro-
static strain states. An analysis of these strains and attendant deformations,
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as applied to the earth, shows that an extension type of strain, characterized
by radial extrusion of material, exists in the upper mantle. Also, a radial dis--
placement at the earth’s surface of about 188 km can be attributed to this
self-gravitational attraction.—Author’s abstract

168-59. Jobert, Nelly. Evaluation de la period d’oscillation d’une sphére
élastique heterogéne, par application du principe de Rayleigh; (vibra-
tions propres de rotation) [Evaluation of the period of oscillation of
a heterogeneous elastic sphere, by application of Rayleigh’s principle;
(natural vibrations of rotation)]: Acad. Sci. Paris Comptes Rendus,
tome 243, no. 17, p. 1230-1232, 1956.

The periods of oscillations of rotation are calculated, according to the Ray-
leigh principle, for three spheres: one in which a homogeneous shell surrounds
a liquid core, a heterogeneous sphere in which density and rigidity vary along
the radius, and a sphere in which a heterogeneous shell surrounds a liquid core..
In all three the period is smaller than that of the earth. By using Bullen’s data
for variations of density and rigidity of the earth, a period of 44 minutes is
obtained, still considerably less than the oscillations of 57-minute period
registered by Benioff for the Kamchatka earthquake of November 4, 1952. One
can thus ask whether these truly represent the oscillations of a perfectly elasti
earth.—D. B. V. i

168-60. Ogurtsov, K. I. Kolichestvennyye issledovaniya volnovykh protsessov
v uprugom poluprostronstve pri razlichnykh tipakh vozdeystviya
[Quantitative investigations of the wave processes in elastic semi-
space in response to different types of exciting forces]: Leningrad
Univ. Uchenyye Zapiski, no. 208, p. 142-220, 1956.

A brief discussion of the general solutions reported in previously published
investigations of the dynamic theory of elasticity, especially the studies of the:
mathematicians of Leningrad University, and a numerical study of the solu~
tions to evaluate the relative importance of individual waves in the general
spectrum of the movements. The most intense waves at different distances from
the center of excitation are determined and the results are presented as graphs
of the displacement at different points or along certain characteristic planes.—
S.T.V.

168-61. Alekseyev, A. S., and Tsepelev, N. V. Intensivnost’ otrazhennykh voln
v sloisto-neodnorodnoy uprugoy srede [The intensity of reflected
waves in a stratified heterogeneous elastic medium]: Akad. Nauk
SSSR Izv. Ser. geofiz., no. 9, p. 1021-1035, 1956.

A mathematical analysis of the reflection of waves from curvilinear boundary
surfaces in elastic heterogeneous media on the basis of the energy relations.—
8.T.V.

168-62. Vandk, Jiff. On the magnitude of the transitional zone for elastic waves
produced by different shock-exciting functions : Ceskoslovenské Akad..
Vé&d. Geofys. Ustavu Préce, Geofys. Sbornik, no. 25, p. 79-89, 1955.

An explosion in a homogeneous, isotropic, and perfectly elastic medium produces
spherical waves spreading in all directions from the shot point. Beyond a cer-
tain distance from the shot point the amplitudes of the waves decrease according
to the law 1/7, but in the immediate vicinity of the shot according to the relation
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1/r%, where k is greater than 1. The distance R, where the relation 1/7* is re-
placed by 1/r is affected by the process of the explosion; that is, by the form of
the shock-exciting function that represents the variation of the effective pressure
with time and has in general the form p(t)=ot"e®!. Three special cases are
investigated: p(f)=c; p(t)oe®; and p(t)=ote®’. The results are repre-
sented in tables and graphs. The more rapid decrease of amplitude in the vicinity
of the shot point results from the fact that the velocity of the shock wave exceeds
that of the seismic wave in the medium under consideration.—S. 7. V.

168-63. Ivakin, B. N. Podobiye uprugikh volnovykh yavleniy [The similarity
of the elastic wave phenomena] Pt. 1: Akad. Nauk SSSR Izv. Ser.
geofiz., no. 11, p. 1269-1281 ; Pt. 2: ibid., no. 12, p. 13841388, 1956.

Part one includes a brief presentation of the theory of dynamic similarity as
applied to model studies of seismic phenomena. Several relations between the
mechanical properties of the model materials and those of the ground which must
be satisfied in order to produce comparable wave movements are given ; geometric
units (length, area, volume) and the units of time must also be related.

In the second part the criteria and the coefficients of similarity are derived for
wave movements: first for perfectly elastic media, and then for actual physical
bodies. In the development the wave equation is derived and then it and the
equations expressing boundary and initial conditions are transformed into
dimensionless form. From the system of dimensionless equations thus obtained,
criteria of similarity are established for specific materials.—S. T. V.

168-64. Petrashen’, G. I. O ratsional 'nom metode resheniya zadach dinamich-
eskoy teorii uprugosti v sluchaye sloisto-izotropnykh oblas.tey s plosko-
parallel’nymi granistsami razdela [The rational method of solving
problems of the dynamic theory of elasticity for stratified isotropic
media with plane-parallel separating boundaries]: Leningrad Univ.
Uchenyye Zapiski, no. 208, p. 5-57, 1956.

A review of different methods of solving the problems of the dynamic theory of
elasticity including. those of Rayleigh and Lamb, both of whom employed the
Fourier development method in their studies, Smirnov and Sobolev who intro-
duced the functional-invariant method, using complex variables, and Petrashen’
and his pupils at Leningrad University, who use the method of Mellin’s contour
integrals and the theory of Laplace transformation. Emphasis is placed on use
of the Laplace transformation and a comparison of the details of this procedure
with those of other methods.—S8. T. V.

168-65. Petrashen’, G. I., and Uspenskiy, T. N. O rasprostranenii voln v
sloisto-izotropnykh uprugikh sredakh [The propagation of waves in
stratified media, isotropic within individual elastic strata] : Leningrad
Univ. Uchenyye Zapiski, no. 208, p. 58141, 1956.

Vibrations of the medium are assumed to be produced by a force f(¢) which
can be: a variable force acting normally to the stratification and applied either
to the top layer or to any intermediate layer; a force tangential to the top layer
or a combination of radial forces; a point source producing radial pressure
around a point in one of the intermediate layers; or a single force applied
tangential to a point of the top layer in the direction of the #-axis. The analysis:
includes use of complex variables and Mellin’s contour integration.—S. T. V.
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168-66. Petrashen’, G. I, and Yenal’'skiy, V. A. O nekotorykh interferent-
sionnykh yavleniyakh v sredakh, soderzhashchikh tonkiye plosko-
parallel’nyye sloi. [Certain interference phenomena in media con-
taining thin plane-parallel layers] Part 1: Akad. Nauk SSSR Izv. Ser.
geofiz., no. 9, p. 1009-1020; part 2, ibid. no. 10, p. 1129-1144; part 3,
ibid. no. 11, p. 12411257, 1956.

Mathematical discussion of the propagation of transverse waves of SH type
in media of two and three layers with plane parallel boundary surfaces, and
of different densities and elastic properties. The different media are rigidly
connected ; that is, the components of the displacement and stress vectors remain
continuous on the boundary planes. In part 1, the following problems are
analyzed : Two elastic semispaces separated by a thin elastic layer; three-layer
medium composed of a thick upper layer, a thin intermediate layer, and semi-
space; a two-layer medium composed of a thin elastic layer over a semispace.
In part 2, the roots of the characteristic equation established in the first part
of the study are analyzed, especially the behavior of the SH wave as affected
by different properties of the different strata. In part 3, special attention is
paid to the wave motion on a surface of ground either covered with a thin layer
of slightly different mechanical properties or containing such a layer at a
certain depth. The general solutions of the problem are finally represented as
formulas convenient for practical applications.—S. 7T'. V.

168-67. Manukhov, A. V. Ob approksimatsii tonkikh sloyev vyrozhdennymi
modelyami [The approximation of thin layers with degenerated
models] : Akad. Nauk SSSR Izv. Ser. geofiz., no. 12, p. 1400-1410, 1956.

In solviné problems of the propagation of seismic waves through a stratified
medium, there are mathematical difficulties when one of the intermediate layers is
very thin; that is, when its thickness is much less than a wavelength. By
theoretical analysis and by reference to published results of related experiments it
is shown that the usual formulas derived for the reflection and refraction in
finite or even infinite media are not applicable to the case of a very thin layer.
However, the phenomena taking place on such boundary can be approximately
represented by the reflection and refraction on an appropriately selected mem-
brane. This conclusion is of importance in model studies of wave phenomena.—
S.T.V.

168-68. Stoneley, Robert. The transmission of Rayleigh waves across an ocean
floor with two surface layers—Part 1: Theoretical: Seismol. Soc.
America Bull., v. 47, no. 1, p. 7-12, 1957.

The theoretical part of this paper is a discussion of the propagation of waves
of Rayleigh type in an elastic medium with a horizontal double surface layer,
above which is a uniform layer of liquid. This model is based on seismic deter-
minations of the velocities of explosion waves in the layers below the ocean
bottom, and the equation giving the wave velocity as a function of wave length
is derived as a determinantal equation of the eleventh order.

The numerical solution of this equation and the application to the propagation
of Rayleigh waves across the ocean floor will be given in Part II.—Author’'s
abstract
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168-69. Strick, E., and Ginsburg, A. S. Stoneley-wave velocities for a fluid-
solid interface: Seismol. Soc. America Bull., v. 46, no. 4, p. 281-292,
1956.

Numerical solutions of the Stoneley-wave equation have been determined for
13 values of the density ratio of solid to liquid (ranging from 0.20 to 3.00) and
9 values of Poisson’s ratio of the solid (0.05 to 0.45) where the ratio -of the
dilatational velocity in the fluid to the rotational velocity in the solid is greater
than 0.10 and less than 10.00. Results are shown graphically.—M. C. R.

168-70, Kanai, Kiyoshi, and Yoshizawa, Shizuyo. Relation between the am-
plitude of earthquake motions and the nature of the surface layer.
IV. (The case of finite train) : Tokyo Univ. Earthquake Research
Inst. Bull, v.-34, pt. 2, p. 167-184, 1956. .

In a finite train of harmonic plane waves transmitted to a doubly stratified
surface layer, the maximum amplitude is reached at the free surface when the
period is such that a node coincides with the bottom boundary, and is extremely
large when there are nodes at both the first and bottom boundaries. Spectral
response of amplitude of the surface layer is very irregular because of inter-
ference of waves reflected at the various boundaries. IFor very short period
incident waves of a finite train there may be nodes in the surface layer and
correspondingly small amplitudes. When the period of the finite train waves
is too large to have a node in the surface layer, the maximum value at the
surface may approximate the value for an infinite train. The amplitude does
not necessarily vary.directly with length of the train. In nature, vibrations
short enough to produce nodes in the surface layer (higher barmonics) seldom
occur, so that in analyzing earthquake motion it is reasonable to assume that
the surface consists of more than two layers if there are more than two peaks
in the spectral response of amplitude. (See also Geophys. Abs. 162-131, 162-132,
163-79.)—D. B. V.

168-71. "Locher, Don. Anisotropy in rocks under simple compression: Am.
) Geophys. Union Trans., v. 38, no. 1, p. 89-94, 1957.

Compressional velocities through samples of several types of rocks have been
measured while the samples were subjected to simple compression in a hy-
draulic press. Velocity measurements were made in directions parallel to and
perpendicular to the direction of the compression, with the amount of com-
pression varying from zero up to the rupture point. All measurements were
made at room temperature and with no confining pressure other than that of
the atmosphere.

Velocities in a direction parallel to the compression increased with compres-
sion in a manner somewhat similar to the increase found by other workers in
samples subjected to hydrostatic pressures. Velocities in a direction perpen-
dicular to the compression also increased, but at a much lower rate. The
differences in the two velocities amounted to over ‘ten percent in some cases.

The differences in velocities are large enough to suggest the possibility of
making a rough determination of the state of strain in the neighborhood of a
recognized active fault which is known or suspected to be near vertical. Pos-
sible applications toward the prediction of rockbursts are also suggested.—
Author’'s abstract



92 - GEOPHYSICAL ABSTRACTS 168,  JANUARY-MARCH 1957

168-72. - Mogi, Kiyoo. Experimental -study of diffraction of water surface
waves: Tokyo Univ: Earthquake Research Inst. Bull, v. 34, pt. 3, p.
267-277, 1956.

Height and front of diffracted waves in water caused by obstacles such as a
‘semi-infinite plate, a slit, a plate of finite length, and a cylinder were observed
-experimentally- and compared with theoretical calculations. Good ‘agreement
“was found with Sommerfeld’s solution for diffraction by a semi-infinite plate, and
approximate solutions for the cases of a slit and a finite plate were obtained by
superposition of the solutions for a semi-infinite plate.—M. 0. R.

168-73. Hughes, Darrell 8., and Maurette, Christian. Variation of elastic wave
velocities in basm igneous rocks with pressure and temperature: Geo-
physies, v. 22, no. 1, p. 23-31, 1957.

The dilatational and rotational wave velocities have been measured as fune-
tions of pressure and temperature for three gabbros, two basalts and a dunite.
‘The pressure range was 200-6,000 bars. The temperature range was 25° to 300°
«C and 400° C for one sample. The maximum pressure is equivalent to 23 km of
-depth and the highest temperature is believed to correspond to 25 km. The data
indicate a tendency for the velocity to reach a maximum somewhere between
10 and 20 km and then decrease slightly.—Authors’ abstract

168-74. Balakrishna, S. Transmission of ultrasonic waves through rocks:
Indian Acad. Sci. Proc,, sec. A, v. 41, no. 1, p. 12-14, 1955.

Ultrasonic velocities were determined in 6 monomineralic rocks (3 quartzites,
3 limestones) by the total internal reflection method in order to study the rela-
tions of longitudinal and torsional velocities to grain size. In coarse-grained
rocks, velocities are found to be low and absorption high; in fine-grained rocks,
-velocities are high and absorption low.—D. B. V.

168-75. Tsareva, N. V. Rasprostraneniye uprugikh voln v peske [The propaga-
tion of elastic waves in sand]: Akad. Nauk SSSR Izv. Ser. geofiz.,
no. 9, p. 1049-1053, 1956.

Impulses of frequencies as high as 200 ke were sent through short pipes filled
with sand of specific moisture content and subjected to a definite pressure.
The velocity of the propagation of the longitudinal and transverse waves in dry
sand was found to depend on pressure; that is, in nature, on the depth below
the surface. The velocity was approximately proportional to the root of the
gixth power of the depth (measured in meters). The velocity of the longitudinal
waves in dry sand was 120 to 160 m per sec with no external pressure and 900 to
‘980 m per sec under pressures of 65 kg per cm 2, corresponding to a depth of
370 to 400 m. The velocity of transverse waves in dry sand is about 1.5 to 1.7
times smaller than that of longitudinal waves. In water-saturated sand the
velocity of the longitudinal waves is almost independent of pressure. The
velocity of the transverse waves in water-saturated sand is the same as that
in dry sand.—S. T. V.

ELECTRICAL EXPLORATION

168-76. Khalfin, L. A. Pole tochechnogo istochnika pri nalichii polusferoidal’
noy vyyemki [The field pattern of a point source in the presence of a
hemispheroidal indentation] : Akad. Nauk SSSR Izv. Ser. geofiz., no.
10, p. 1200-1206, 1956.
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By use of the method of images the field pattern produced in the ground by a
point source placed on the surface of the earth in which there are hemispheroidal
indentations can be determined. Formulas are given for the value of the poten-
‘tial gradient at points in the coordinate planes 2, @y, and 2y.—8. T. V.

168-77. Al'pin, L. M. Nesimmetrichnoye (uglovoye) zondiroyaniye [Asym-
metric (angular) electrical surveying]: Prikladnaya geofiz., vypusk
14, p. 65-96, 1956.

By placing three electrodes in one line and the fourth out of line or removed
to infinity, or by placing the measuring electrodes in different azimuths, it may
be possible to obtain additional relations and complementary curves and thus
more detail on geologic conditions in the plane of the measurements without the
introduction of the effects of deeper layers. Disturbances caused by induction
and the building up of the field can be eliminated; topographic obstacles met
with in the surveyed area can be avoided by appropriate selection of the angles
between the lines of electrodes. Where electrode spacing is great, the intensity
of the feeding current in rectangular arrangement does not increase as rapidly
as in the Wenner configuration.—S. T. V.

168-78. Berdichevskiy, M. N., and Petrovskiy, A. D. Metodika vypolneniya
dvustoronnikh ekvatorial’nykh zondirovaniy [Procedures of bilateral
equatorial electrical surveyingl: Prikladnaya geofiz.,, vypusk 14,
p. 97-114, 1956.

An important drawback in the Wenner method is the necessity of using long
electrode spacings. Deep vertical profiling can be made much more easily by
replacing the Wenner configuration with a dipole setup in two- or four-sided
arrangements of the electrodes. In one such, the equatorial arrangement, elec-
trodes AB and MN are placed parallel to each other so that the midpoints
of the segments AB and MN are on the same perpendicular to the lines AB and
MN. Working formulas are derived for the dipole equatorial arrangement of
the electrodes. Posgible sources of errors and inaccuracies are analyzed. The
proposed setup can be used to good advantage in profiles 10 km long over for-
mations of low electric resistivity and 15 to 25 km long where there is high
resistivity in the geologic profile. The intensity of the current used must be 35
to 40 amp.—S8. T. V.

168-79. Belluigi, Arnaldo. Principi d’equivalenza geoelettrica ed erroneitd di
alcune leggi di composizione nei sondaggi elettrici su terrenti a piu
strati [Principles of geoelectric equivalence and the error of some
distribution laws of electric methods for multilayer ground] : Geofisica
Pura e Appl,, v. 34, p. 57-65, 1956.

'A synthesis of Belluigi’s work and results on the principles of the equivalence
of electric soundings.—B. T. E.

168-80. Belluigi, Arnaldo. Su una vexta quaestio di gerarchia nei dispositivi
dei sondaggi elettrici [A moot question of the graduated arrangement
of electric methods]: Geofisica Pura e Appl., v. 34, p. 51-56, 1956.

From the simplest method of measuring resistivity of the ground with a single
pole, all other methods (Wenner, Schlumberger, and so on) can be derived.
This raises the practical possibility of determining the apparent resistivity
curve of one configuration from all others. The two-point method is completely
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equivalent to the single-pole method and it is unnecessary to graduate the elec-
trode configurations to transfer from one to the other.—M. C. R.

168-81. Kunetz, G[éza], and Chastenet de Géry, J[érome]. La représentation
conforme et divers problémes de potentiel dans des milieux de “per-
méabilité” differente [Conformal mapping and various problems of
potential in media of different “permeability”] : ‘Rev. Inst. Francais
du Pétrole, v. 11, no. 10, p. 1179-1192, 1956.

- Techniques of conformal mapping are applied to a series of two-dimensional
potential distribution problems. Cases considered are those in which two or more
homogeneous mediums of different physical properties are separated by surfaces
of various shapes, such as a vertical fault, valley, anticline, double undulation in
resistant basement, uniform cover over a buried anomaly, anticline with horizontal
substratum, narrow outcrop, underwater measurements, and folded substratum
of finite resistivity. A particularly useful technique, exchange of equipoten-
tials and lines of current, is illustrated for the last example. Conformal
mapping can be applied not only to the interpretation of electrical surveys but
also to problems of the oil industry, such as those concerning the flow of liquids in
mediums of different permeabilities.—D. B. V.

168-82. Bukhnikashvili, A. V. K voprosu o metodike postanovki elektroazvedki
rudnykh mestoroshdeniy [On the procedure of prospecting for ore
deposits by electric methods]: Akad. Nauk Gruzinskoy SSR
Soobshcheniya, tom 16, no. 10, p. 775-779, 1955.

The electro-radiometric laboratory of the Geophysical Institute of the Georgian
SSR has been exploring for ore deposits, especially hydrothermal deposits,
by the electric resistivity method for several years. Use of this method is
usually based on the assumption that the ore deposit is a conductive body
surrounded by a medium of much higher electrical resistivity, although the
opposite relation may hold or the conductivities may be very nearly the same.
‘When the metallic ore is disseminated in the surrounding medium there is only
a moderate local increase of the conductivity, and yet the resistivity method
can be successfully used. The applicability of the method can be decided on
the basis of mineralogy of the ore body being investigated.—S. 7. V.

168-83. Urazayev, I. M. O prirode yestestvennykh elektricheskikh poley,
voznikayushchikh nad sul’filnymi mestorozhdeniyami [The nature
of spontaneous electric fields originating over sulfide ore deposits]:
Akad. Nauk SSSR Izv. Ser. geofiz., no. 9, p. 1054-1067, 1956.

Measurements of the natural potential over different ore deposits indicate
that the negative potential of the oxidizing-reducing chains is conditioned by
the presence of iron sulfides, and the positive potential of the concentration
chains can be produced by the sulfides of zinc, iron, lead, and other metals.
The intensity of the potential of the oxidizing-reducing chains is greater than
that of the concentration chains. Thus polymetallic ore bodies are characterized
by positives anomalies of relatively high intensity. Over an ore body with a
low content of pyrite an anomaly of +15 mv was observed, whereas within the
same ore zone an anomaly of —80 mv was measured over purely pyritic por-
tions. Thus for a certain ratio of sulfides of iron and of other metals, no anom-
alous effect can be measured. Positive potentials are more quickly produced
if the sulfides are in silicate formations rather .than in carbonate formations.
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Negative potentials of the oxidizing-reducing chains, which occur only over
iron sulfides, are of greater intensity in carbonate environments than in sili-
cate environments.—S. 7. V.

168-84. Bulashevich, Yu. P., and Zakharchenko, V. F. Potentsial yestetvenno
polyarizovannykh tel ellipsoidal’noy formy [The potential of natur-
ally polarized ellipsoidal bodies] : Akad. Nauk SSSR Izv. Ser. geofiz,
no. 10, p. 1174-1181, 1956.

The electrical field of space containing ore bodies of ellipsoidal shape can
be determined by solving the Laplace equation when the electric conductivity
of the disturbing body and of the enclosing medium is known. The boundary
conditions correspond to the presence of a discontinuity of potential value on the
surface of the disturbing body equal to the electromotive force of the polariza-
tion; the potential value outside the ellipsoid (¢.) becomes equal to zero at
infinity and that inside the ellipsoid (¢:) becomes zero at the intersection of
the coordinate axes, making it possible to find solutions for ¢. and ¢s. From
the general case, special values are readily found for a very oblate ellipsoid,
corresponding to a disc-shaped ore body, for an- inclined body. The inverse
problem can be solved in only a few special cases.—S. 7. V.

1_68~85. Ohashi, Syuji [Shuji]. On the SP phenomena at ore deposits and their
surrounding layers [in Japanese with English abstract] : Mining
Inst. Japan Jour., v. 72, no. 819, p. 5-11, 1956.

Self-potential values over ore deposits decrease (negative center), increase
(positive center), or are discontinuous. From detailed study it is concluded
that there are two elements to be considered : the existence of the self-potential
current, referred to as the “dynamic or ohmic potential” which forms the
main part of the self-potential reading, and the existence of the transition layer
around the ore body, which provides the remaining part of the self-potential
reading and which is referred to as the ‘“static potential.” Rither can exist .
singly although usually they are superposed.—V. S. N.

168-86. Chetayev, D. N. K raschetu neustanovivshikhsya elektromagnitnykh
poley v neodnorodnykh sredakh {On the determination of transient
electromagnetic fields in heterogeneous media] : Akad. Nauk SSSR
Geofiz. Inst. Trudy, no. 32 (159), p. 3-25, 1956.

The building up of electromagnetic field in a two-layer medium when the field
is excited by an element carrying direct current is analyzed for the two cases in
which the electrical conductivities of the two layers are almost the same and in
which the conductivity of the lower layer is very small.

When the electrode spacing is sufficiently great, the building up of the field
can go on for several seconds. Observation of this phenomenon by using instru-
ments without inertia can give additional information on the properties of the
electric profile and makes the study of the building up of the current an important
problem in geoelectric exploration. Using' the method of A. V. Tikhonov (see
Geophys. Abs. 142-12271), a solution is obtained of the Maxwell equations govern:
ing the process with the boundary conditions that the vectors H and the compo-
nents 7, and ¥, are continuous on the boundary surfaces of the strata, and the
electromagnetic fleld at the beginning is zero. )

The formulas obtained are quite cumbersome, even after some suggested sim-
plifications. The solutions are also given as:graphs of the vector B, as a function
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of the conductivity of the.lower layer and as a function of the thickness of the
upper layer—S.T. V. . .

168-87. Ivanov, A. G. Izucheniye fazovoy struktury elektromagnitnykh poley
pri elektrorazvedke [Study of the phase structure of electromagnetic
fields in electrical exploration] : Akad. Nauk SSSR Doklady, tom 110,
no. 5, p. 772-775, 1956. .

In electrical surveys it is customary to define the intensity of an anomaly as
(Ar — A,) /An where 4. is the amplitude measured over the disturbing body and
A, is the amplitude of the normal field. In reality the observed field values must "
be considered as the vectorial sum of the components of the normal and the
anomalous fields which may be of different phases. The error can often be as
much as 50-60 percent. An arrangement that includes, in addition to the main
loop through which alternating current is pulsating, two additional phase com-
pensators that produce vectorial addition or subtraction of the components of
the field has been successfully used since’1946 in exploration for metallic ores in
many parts of the U.S.8.R.—S.T.V.

168-88. D’yakonov, B. P. Printsipy ispol’zovaniya amplitudnofazovykh khar-
acteristik elektromagnitnogo polya v elektrorazvedke [Principles of
the use of the amplitude and phase characteristics of the electromag-
netic field in electrical exploration] : Akad. Nauk Izv. Ser. geofiz., no.

- 10, p. 1207-1210, 1956.

Curves representing the point-to-point variation of the amplitude and the
phase angle for different frequencies have certain advantages when the electro-
magnetic field is produced by a long, theoretically infinite, cable fed by current.
at one end. In this case the electromagnetic fleld is described by only two
magnetic components, H, and H., and one electric component, E,. The ratios,.
H./E,, H:/E,, and H:/H., of the magnetic and electric vectors of the Maxwell.
equation are determined. Heterogeneities extending in the direction of the
cable do not produce any essential modification in the structure of the field.
Thus the suggested determinations fully characterize the field with the least
number of measurements. The compensation method, which is independent of’
the variations of the intensity of the feeding source, can be used in this pro-
cedure—S. T. V.

168-89. Pavinskiy, P. P.,, and Kozulin, Yu. N. Pole vertikal’'nogo magnitnogo-
~dipolya nad dvukhsloynoy sredoy [The field of a vertical magnetic-
dipole over a two-layer medium] : Leningrad Univ. Uchenyye Zapiski,
no 210, p. 134-157, 1956.

In this study a method is discussed of computing the electromagnetic field pro- -
duced by a vertical magnetic dipole placed on the surface of a two-layer ground
and oscillating with a given freqeuncy w. A general solution of the problem is-:
given with a detailed analysis of the cases in which the lower layer has in-
finitely high electrical conductivity or zero conductivity. The procedure is
also shown for determining the field for any ratio of the conductivities of the
two:layers. The final results are presented in the form of series of special fune-
tions of two complex variables.—Awuthor’'s summary, 8. T. V.

168-90. Nikitina, V. N. Ob anomaliyakh peremennykh elektromagnitnykh
poley nad tsilindricheskimi neodnorodnostyami [The anomalies of
. alternating electromagnetic fields over cylindrical heterogeneities]: .

Akad. Nauk SSSR Geofiz. Inst. Trudy, no. 32 (159), p. 62-93, 1956.
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A solution is obtained for the two-dimensional problem of the diffraction
of the alternating electromagnetic field produced by the presence of a cylindrical
inclusion of good electrical conductivity embedded in semispace (the ground)
which is also conductive. The vectorial potential of the anomaly is represented
as the source function, using the method of the distribution of linear induced
currents. The boundary conditions represent the relation between the tangential
components of the electrical and the magnetic vectors on the separating boundary
surface. The problem is-reduced to the solution of the integral equation. As.an
example, the analytic solution is given of -the preoblem .of the disturbing effect of
an inclined layer in a homogeneous field. It makes possible the location of the:
layer; that is, of its depth and of the dip angle. Formulas given for the earth’s
surface make it possible to see clearly the effect of the frequency « and of the
electrical conductivity of the enclosing formations on the relative intensity of
the anomalies Ezq, Hye, and H... The distribution of the induced currents along
the layer is also given for the case when this induction is caused by incoming
plane wave. This result presents satisfactory reason for the replacement
of the body under exploration by a single linear current flowing under the
ground, a procedure often resorted to in practical cases.—Awthor’s summary,
S.T.V.

168-91. Luk’yanov, A. V. Modelirovaniye peremennykh elektromagnitnykh
poley [Model studies of alternating electromagnetic fields]; Akad.
Nauk SSSR Izv. Ser. geofiz., no. 8, p. 948-957, 1956.

The general criteria of the similarity of electromagnetic phenomena can be
derived from Maxwell’'s equations and can be represented in the general case by
two relations between the physical parameters that are to be satisfied. Under
ordinary field conditions and for sinusoidal variations of the electromagnetic
field, only one equation must be considered : opwl*=const (where ¢ is the electrical
conductivity of the medium, u is the magnetic permeability, w is the circular
frequency, and ! is a measure of the linear dimensions). Experiments were
conducted using water in a concrete tank as the medium in which the electro-
magnetic field was produced. The conductivity of water was adjusted by dis-
solving in it an appropriate amount of NaCl. The electromagnetic field was
produced by a rectangular loop through which alternating current of a desired
frequency pulsated. A conductive layer at a certain depth underground was
imitated by a-plate of duralumin placed in the tank. Other problems; can be
treated by selecting the parameters of different physical quantities in accordance
with the equation given. The model results can be compared for simple problems
with calculated results. Errors are estimated to be within 2 to 5 percent.—
S.T.V.

168-92. Bhattacharyya, Bimal Krishna. Propagation of transient electromag-
netic waves in a medium of finite conductivity : Geophysics, v. 22, no.
1, p. 75-88, 1957.

Transient electric and magnetic fields have been calculated for ramp function
and sawtooth current sources immersed in a semiconducting medium. An
electric dipole source has been assumed. In the.case of ramp function input,
it is observed that the peaks of the overshoots in the 6-component of the electric
field decrease in magnitude with the increase in rise time of the input pulse.
It has also been shown that the rise time of the current pulses has definite
effect upon the rise time and amplitude of the electric fields and that the saw-
tooth exciting pulses having large values of rise time may be conveniently used
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to obtain measureable values of the electric and magnetic fields.—Author's
abstract

168-98. Migaux, Léon, and Kunetz, Géza. Apports des méthodes électriques
de surface & 1a prospection pétrolieére [Contribution of surface electri-
cal methods to petroleum prospecting (with discussion)]: World.
Petroleum Cong., 4th sess., Rome, Proc., sec. 1, p. 545-574, 1955.

In experienced hands, electrical surface survey methods (telluric surveys
and depth profiling) offer certain advantages over seismic and gravity methods-
and should be used far more widely to complement them. = This thesis is sup-
ported by a number of examples from Gabon, French Equatorial Africa; Alsace
and Bresse, France ; the Hodna Basin, Algeria ; Madagascar ; the Rharb, Morocco;
and Sicily.—D. B. V.

168-94. Breusse, J. J. Recherche des gisement de pyrite par prospection
électrique [Exploration of pyrite bodies by electrical prospecting] :
Rev. Industrie Minérale, Recherche miniére, special no. 1 R, p. 225-
232, 1956.

Klectrical prospecting methods have been used in exploration for pyrite in
the Roches-Gagneaux, east-central France. The mineralized area was first
localized by the self-potential method. A resistivity survey determined the
most conductive zone in the mineralized area, indicating a large pyrite mass.
To determine its extent and depth, a boring was made at an angle of 60° to a
depth of 136 m. To find the horizontal extent, the ore body was connected to a
source of current and the circuit closed through the ground at another very
distant point (for all practical purposes infinity). The ohmie drop in c¢urrent
is extremely small in the mineral body and occurs almost entirely in the sur--
rounding rocks so that the equipotential area traced on the surface shows the
horizontal projection of the ore body. Borings made near the ends of the
projection confirmed the electrical data.—B. T'. E.

168-95. Shibatd, Kihei. Study of spontaneous polarization for the veins at
Nishimurayama-gun, Yamagata Prefecture [in Japanese with English
summary] : Geol. Survey Japan Bull., v. 7, no. 2, p. 3542, 1956.

Study of spontaneous polarization over veins and vein zones in Nishimurayama
district indicates that the negative potential has been influenced by changes in
the topography developed on the highly resistant, silicified and pyritized rocks
and by the difference in mineral combinations in the surface ore veins.—V. 8. N.

168-96. Schmidt, Gerhard. FEigenpotential-Messungen unter Tage auf Sieger-
linder Spateisenstein-Gruben [Self-potential measurements under-
ground at the Siegerland siderite mines] : Geol. Jahrb., Band 71, p.
675679, 1956. ’

Underground self-potential measurements in the Siegerland siderite mines
in Germany show that the size of the anomalies, which may be very large, de-
pends more on the thickness of a vein than on its composition. Measurements
were made along the workings and in exploratory boreholes. The reprod