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GEOPHYSICAL ABSTRACTS 151, OCTOBER-DECEMBER 1952

By Mary C. Babbitt and S. T. Vesselowsky

INTRODUCTION

Geophysical Abstracts are issued quarterly by the Geological Sur-

vey, U. S. Department of the Interior, to aid those engaged in geo-

physical research and exploration by providing informative abstracts

of current literature dealing with geophysical exploration and the

physics of the solid earth.

Abstracts are grouped in three sections dealing with earth physics,

exploration geophysics, and patents. The first section has been fur-

ther divided into sections on gravity, magnetism and electricity, seis-

mology, radioactivity, heat, volcanology, and tectonophysics. The
section on exploration geophysics covers gravimetric, magnetic, seis-

mic, electrical and electromagnetic, radioactive methods and well

logging. Within each group the order of abstracts is as follows : gen-

eral papers, bibliographies and reviews ; theory ; instruments ; methods

and techniques ; observations,

J. R. Balsley, D. F. Barnes, L. E. Birdsall, R, G. Henderson, H. R.

Joesting, Elizabeth King, J. L. Meuschke, L. C. Pakiser, and Isidore

Zietz have prepared the abstracts signed with their initials.

Geographic names used are those approved by the U. S. Board on
Geographic Names. Where names in the original material differ

from their official usage, both names are given, the latter in brackets.

The system of transliteration used for Russian names and titles

is that of the Board on Geographic Names. A table showing this

system was printed in Geophysical Abstracts 148 (Bulletin 991-A).

195
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EARTH PHYSICS

GRAVITY

14004. Saxov, S. E. The variation of gravity within the earth: Tellus, v. 4,

no. 2, pp. 138-140, 1952.

Following the hypothesis advanced by Olczak, the earth can be considered

as a sphere built of concentric layers with gravity varying in accordance with the

relation g=go(ro/r) 2—4/3irGp(ro3—rs )/r2 where p is the density in the concentric

layer between the radii r and r and G is the constant of gravitation. For the

density Ramsey has given numerical values ranging from 2.72 g per cm 3
at the

earth's surface to 18.5 g per cm3
in the center with three discontinuities caused

by phase transitions under increasing pressure. Corresponding gravity values

range from 982 gal at the surface to 999 at the depth of 700 km, decrease to 986

gal at 1900 km, and rise again to absolute maximum of 1017 gal at 2898 km
and then drop to zero at the center of the earth.

—

S. T. V.

14005. Schaffhauser, Edith. Influence de variations rapides de l'acceleration

de la pesanteur sur l'atmosphere terrestre [Influence of rapid variations

of the acceleration Of gravity on the earth's atmosphere] : Archives

sci. phys. nat, v. 5, fasc. 2, pp. 97-101, 1952.

Possible correlations between microseismic disturbances of the periods of 10

sec to 1 min and barometric variations of the order of ffoX10~
e
to gsXIQr1 are

studied.

Such microseismic disturbances were discovered independently by Gutenberg

and Benioff in St. Louis and Saxer in Fribourg, Switzerland. Variations of g
accompaning these microseisms produce impulses in the atmosphere. Assuming

that the values of g can be represented by a relation g{t)=go-\- a sinwf and

that the resulting compressions are adiabatic, the author derives for the baro-

metric pressure an expression similar in form to that for g (t), but with a

phase difference varying with the amplitudes of barometric oscillations. Thus
both phenomena are synchronous and similar.

—

S. T. V.

14006. Hirvonen, R. A. Gravity anomalies and deflections of the vertical above

sea level : Am. Geophys. Union Trans., v. 33, no. 6, pp. 801-809, 1952.

By the aid of Poisson's integral formula, the gravity anomalies, the potential

of the disturbing masses, and the deflections of the vertical above sea level are

known. This means a generalization of the well-known formulas of Stokes and
Vening Meinesz. Some practical applications on the basis of presently available

gravity observations are given.

—

Author's Abstract

14007. Monin, I. F. K voprosu issledovaniya figury geoida gravimetricheskim

sposobom [On studying the shape of the geoid by the gravimetric

method] : Akad. Nauk SSSR Izv. Ser. geotiz. no. 2, pp. 38-45, 1952.

Stokes formula is not very convenient for the determination of the geoid

because in evaluating kg, the gravitational anomaly, errors and arbitrariness

are unavoidably involved. N. K. Migal derived another formula in which the

gravitational anomaly does not enter.

Extensive calculations are presented to prove that with the latter formula

an accuracy of 0.5-1.0 percent can be achieved, even admitting certain simplifica-

tions in the procedure.

—

S. T. V.
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14008. Garcia Sifieriz, Jose. La correccion topografica en la investigaci6n

gravim£trica [The topographic correction in gravimetric investigations] :

Rev. Geofis., v. 11, no. 41, pp. 1-17, 1952.

A method of computing the topographic correction of gravity determinations

is discussed. The procedure consists of determining the gravitational effect of

annular masses of increasing radii around the station divided into sectors of

different angular openings, and summing up these effects. The attainable

accuracy of the computations is influenced by the differences in elevation, and
the precision and scale of available maps of the region.

Convenient forms and practical rules for necessary computations are worked
out, and recommendations are given for the selection of appropriate station

sites.—8. T. V.

14009. Morelli, Carlo. Primo contributo per una rete gravimetrica fondamentale

in Italia [First contribution to fundamental gravimetric network of

Italy] : Annali Geofis., v. 5, no. 1, pp. 97-123, 1952.

A regional gravitational survey of Italy, including the islands of Sardinia

and Sicily was made using two Worden gravimeters. The astronomical observa-

tory of Padova [#=980.658±0.37 gals in the Potsdam system] was used as

the base station and 41 stations were occupied. The error in final determination

of g at individual stations was about ±0.01 mgal., and closing errors of individual

loops were never greater than ±0.12 mgal.

Several tables and a map of the surveyed area are given.

—

8. T. V.

14010. Littlewood, C. A. Gravity measurements on the Barnes Icecap, Baffin

Island : Arctic, v. 5, no. 2, pp. 118-124, 1952.

About 20 gravity-meter stations were occupied along seven traverses totaling

45 miles on the southeast lobe of the Barnes Icecap, to determine the thickness

of the ice and the topography of the underlying rock. The greatest ice thickness

was computed to be 1,533 feet using the values 0.91 and 2.67 for the densities of

ice and underlying rock.

—

H. R. J.

14011. Hospers, J. Reinterpretation of a gravity survey in central northern

Iceland : Geologie en Mijnb., jaarg. 14, no. 7, pp. 239-247, 1952.

In the summer of 1950, the author carried out geologic field work in part of

the region in which Schleusener had made a gravity survey in 1943.

Numerous laboratory determinations of density of rock samples were made
with the results substantially deviating from the assumptions made by Schleuse-

ner in interpreting the results of his survey. Bouguer anomalies were recalcu-

lated using the new data on density and some new tectonic properties obtained

in recent geologic studies, and a quite different geologic profile was obtained.

Isostatic compensation on the east-west profile was found to be far from com-

plete. It was also found that the Bouguer anomalies decrease by 0.30 mgal for

every kilometer in the southern direction, presumably as a result of the com-
bined effect of the dipping of the basalt substratum and isostatic compensation
of the higher topography in the south.

—

8. T. V.

14012. Gloden, Albert. Determination des anomalies de la pesanteur au Grand-
Duche de Luxembourg [Determination of gravity anomalies in the Grand
Duchy of Luxembourg] : Soc. naturalistes Luxembourgeois Bull., 45

annee, pp. 15-19, 1951.
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From data obtained by the gravimetric survey of the Grand Duchy (see

Geophys. abstracts 11012 and 11453) gravity anomalies were computed for 96

stations of the network using the Cassinis international formula for the deter-

mination of standard gravity.

—

8. T. V.

14013. Gloden, Albert. Une campagne altim^trique effectuee au Grand-Duch6
de Luxembourg en 1949 [An altimetric survey in the Grand Duchy of

Luxembourg in 1949] : Soc. naturalistes Luxembourgeois Bull., 44 annee,

pp. 99-106, 1950.

As part of the gravimetric survey of the Grand Duchy of Luxembourg (see

Geophys. abstracts 11012 and 11453) relative altitude determinations were made
at about one hundred stations with a compensated Morin barometer. A de-

scription of the procedure used and the results obtained are given.

—

8. T. V.

14014. Glangeaud, Louis, and Lagrula, Jean. Correlations entre les donnees

gravimetriques et structurales dans le Nord de la province d'Alger [Cor-

relations between gravimetric and structural data in the northern part

of the province of Alger] : Acad. sci. Paris Comptes rendus, tome 235,

no. 2, pp. 193-196, 1952.

Gravity anomalies here seem to vary with the thickness of the overburden

which consists of secondary Tertiary and Quaternary formations. The density

decreases with decreasing age, a fact which explains the negative anomalies

found in several places. Positive anomalies are attributed to deep anticlines,

whose presence and size have been previously established. A still better agree-

ment between the gravitational pattern of the province and geologic details may
be obtained if, instead of an average density of 2.67, values corresponding to

individual formations are taken.

—

8. T. F.

MAGNETISM AND ELECTRICITY

14015. Bullard, E. C. The origin of the earth's magnetic field: Geologie en

Mijnb., jaarg. 14, no. 10, pp. 355-359, 1952.

This is a review of the theories of the origin of the geomagnetic field.

—

8. T. V.

14016. Luchak, George. A fundamental theory of the magnetism of massive

rotating bodies : Canadian Jour. Physics, v. 29, no. 6, pp. 470-479, 1951.
->

A theory is developed to account for the empirical relation, P=— (/3G/2c)t7,

between magnetic moment P and angular momentum U which Blackett found

to be approximately valid for the earth, sun, and five stars. Maxwell's equa-

tions are extended in a relativistically covariant way to incorporate a gravita-

tional field and a proper interaction between the electromagnetic and gravita-

tional fields. For the earth and sun, the parameter appearing in the interaction

term is approximately numerically equal to the density for materials at high

temperatures and pressures. The equations indicate no magnetic field for

mass bodies moving without rotation in their own gravitational fields. Also

the nonrotational components of the earth's field due to interaction with the

sun's gravitational field are negligibly small compared to the rotational com-

ponent.—-R. G. H.
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14017. Stoyko, Nicolas. Sur le champ magnetique variable des etoiles [Variable

magnetic field of stars] : Acad. sci. Paris Compte rendus, tome 235, no. 2,

pp. 122-124, 1952.

In previous studies the author has established a relation between the variations

of the geomagnetic field and variations of the rotational velocity of the earth.

This relation can be put in the form dHp=-0.S255y/M/RdT/T*= 0.106R8 lf2W
(where Hp is the intensity of magnetic field at the pole, M= the mass of the

earth, R its radius, T the period of revolution, 5 the density, and W the

angular velocity). Similar equations are derived for several stars, with, of course,

different constants in each.

—

S. T. V.

14018. Pramanik, S. K., and Narayanan, S. Y. Diurnal magnetic variation in

equatorial regions : Indian Jour. Meteorology and Geophysics, v. 3, no. 3,

pp. 212-216, 1952.

Observations of H and Z were made at Cape Comorin, Palamcottah, and San-

karanainarkoil [Sankaranayinarkovil], all three stations approximately on the

same meridian as Kodaikanal during March 1951 to supplement existing data.

The diurnal range of H in south India was found to be large in the region

between the magnetic and geographic equators. Diurnal ranges of H at Batavia

[Djakarta] and Singapore are small, and those at Indian and Ceylon stations

quite large, though all are far away from the crossing of the geographic and
magnetic equators. The maximum range of H in south India and Ceylon is not,

as found by Martyn, between the magnetic and geomagnetic equators but to

the south of both, as expected by Price and Wilkins. The magnetic equator in

this region crosses longitude 77°30' Ei. close to Palamcottah.

—

M. C. R.

14019. Walker, G. B., and O'Dea, P. L. Geomagnetic secular-change impulses

:

Am. Geophys. Union Trans., v. 33, no. 6, pp. 797-800, 1952.

Secular-change impulses in magnetic declination, dip, and horizontal intensity,

derived from world-wide observatory data, tend to congregate around certain

years (epochs). This tendency is examined statistically. As indications of the

character of secular change, the impulses are well suited for use in the develop-

ment of isoporic charts. Using a selected group of observatories, precise im-

pulses were determined. These promise to be of value in investigations of the

nature of secular change.

—

Authors' Abstract

14020. Lazarenko, G. P. Magnitnyye pulsatii v Kelese (Magnetic pulsations in

Keles) : Tashkent Geofiz. Observatoriya, Trudy, vypusk 4(5), pp. 18-24,

1950.

Magnetic pulsations recorded at the Keles observatory for the 12 years from
1937 to 1948 were analyzed. Variations of the ^-component were taken to be
indicators of magnetic pulsations and the duration of the pulsation as the

measure. The curves for winter and summer months thus obtained were found
to be almost identical.

The magnetic pulsation curves were compared with similarly constructed

curves for Pavlovsk (near Leningrad), Zi-Ka-Wei (China), and Uellen [Uelen]

(near Bering Strait). Those of Keles and Zi-Ka-Wei were found to be similar;

the Uelen and Pavlovsk curves were similar to each other, and mirror images
of the first two.—8. T. V.
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14021. Beagley, J. W. Geomagnetic sudden commencement analysis—Ambeley :

New Zealand Jour. Sci. Technology, v. 33, sec. B, no. 6, pp. 460-470,

1952.

Detailed analysis of sudden commencements recorded on Amberley magneto-

grams from 1939 to 1949 shows that Amberley data do not support Parkinson

and Ferraro's suggestion that the frequency of occurrence of their "type-II

sudden commencements" depends on geomagnetic latitude. Diurnal distribu-

tion of sudden commencements shows a local-time postnoon maximum, in agree-

ment with results obtained by Rodes, McNish, and Newton. The monthly fre-

quency has a marked maximum in March and a lesser maximum in August. In

the one cycle covered by this investigation, the decrease in sudden commencement
occurrence with sunspot numbers is striking.

—

M. C. R.

14022. Grabovskiy, M. A. Magnitnyye svoistva ferritox i ikh znacheniye dlya

geofiziki [Magnetic properties of ferrites and their significance in geo-

physics] : Akad. Nauk SSSR Izv., Ser. geofiz., no. 5, pp. 41-46, 1952.

Tectonic activity, both slow oscillations of the earth's crust and intrusive and

volcanic activity, causes appreciable changes in subsurface temperature which

in turn lead to local variations of the geomagnetic field. The causes of these

geomagnetic disturbances are the extensive physicochemical changes in the

mineral composition of rocks as a result of the temperature variation. Ferrites,

combinations of Fe2 3 with an oxide of a bivalent metal, such as NiO, ZuO, or

FeO are used to illustrate this. Such combinations as NiOFe2 3 , or MgOFe2 3 ,

or FeOFe2 3 (magnetite) are split into individual oxides with significant changes

in magnetic properties, especially in the position of Curie point and in the

magnetic permeability, and are finally magnetized, sometimes with same direc-

tion as the local geomagnetic field, and sometimes in the opposite direction. This

phenomenon, in the opinion of the author, offers an explanation of many local

positive or negatives anomalies.

—

S. T. V.

14023. Kondorskiy, Ye. I. K feorii magnitnykh svoistv gornykh porod i porosh-

kov [The theory of the magnetic properties of rocks and powdered
substances] : Akad. Nauk SSSR Izv., Ser. geofiz., no. 5, pp. 47-54, 1952.

In a previous study (Geophys. abstract 12358) a formula was derived for mag-
netic susceptibility of conglomerates consisting of magnetic and nonmagnetic

substances by assuming spherical magnetic particles.

Similar formulas for magnetic susceptibility and interior demagnetizing factor

are now derived for conglomerates with magnetic particles of flattened or oblong

to needle shape.

—

8. T. V.

14024. Kalashnikov, A. G., and Kapitsa, S. P. Magnitnaya vosprimchivost'

gornykh porod pri uprugikh napryazheniyakh [Magnetic susceptibility

of rocks under elastic stresses] : Akad. Nauk SSSR Doklady, torn 86,

no. 3, pp. 521-523, 1952.

Tectonic processes cause changes in elastic stresses in rocks, thus producing

variations in the geomagnetic field near the surface of the earth. The physical

basis of this "tectonomagnetic" effect was studied in laboratory on samples of

diabase, basalt, andesite, hornblendite, diorite porphyry, gabbro, porphyry, scarn,

and diorite.

Samples 30 mm in diameter and 110 mm long were placed in the field of a

magnetizing coil inside another induction coil. Both coils were connected in
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series with a pair of compensating coils. Changes in the magnetic suscepti-

bility of the sample, when compressed, produced changes in the mutual induction

effect of the first two coils whose core was formed by the sample being investi-

gated. Changes of the magnetic field induced an electromotive force in the

exterior coil, and this was measured by the compensation method.

The frequency of the current feeding the coils was 130 cycles per second. The
mechanical stress were as much as 1200 to 1600 kg per cm2

.

Results of these measurements are presented in curves. As a general rule,

compression of specimens produced a decrease of the magnetic susceptibility

measured parallel to stress, down to 50 percent (in basalt) of the initial value.

Changes in susceptibility measured perpendicularly to stress were of less con-

sistent character. The presence of magnetite in the specimen made the vari-

ation of susceptibility always negative. On the basis of the results obtained

the authors conclude that seismotectonic phenomena are producing variations

in geomagnetic field and that the magnetic susceptibility of a core sample ob-

tained from a drill hole, when measured in laboratory, is not the same as that

of the formation underground because of changes in mechanical conditions of

the surrounding medium.

—

8. T. V.

14025. Hospers, J. Remanent magnetism of rocks and the history of the geo-

magnetic field : Nature, v. 168, no. 4287, pp. 1111-1112, 1951

Measurements of the remanent magnetization of 22 samples from two series

of lava flows in northern Iceland were normal in the Quarternary and older

Tertiary rocks but inverse in the middle Tertiary rocks. As an inversion result-

ing from tectonic activity is unlikely, it is concluded that an inverted geomag-

netic field existed in Iceland for at least 25,000 years during the Tertiary.

—M. C. R.

14026. Nagata, Takeshi. Reverse thermo-remanent magnetism : Nature, v. 169,

no. 4304, pp. 704-705, 1952.

Experiments on hypersthene hornblende dacitic pumices containing magnetite

grains are described. The thermoremanent magnetization induced by cooling

in a low magnetic field was found to be opposite in direction to the field direction,

as in some igneous rocks in the earth's field. The magnetic and thermal condi-

tions for the effect were investigated but the reason for its occurrence is not

clear.—M. C. R.

14027. Neel, Louis. Confirmation experimentale d'une mecanisme d'inversion

de l'aimantation thermoremanent [Experimental confirmation of a

mechanism of the reversal of thermoremanent magnetization] : Acad.

Sci. Paris Comptes rendus, tome 234, no. 20, pp. 1991-1993, 1952.

The results obtained by Nagata (see preceding abstract) are discussed on the

basis of Neel's previous work. It is easy to understand the process of reversal

for a material containing two types of finely divided ferromagnetic constituents

with different Curie points, the one with the higher temperature being capable of

exerting a demagnetizing field on the one with the lower Curie point.

—

M. G. R.

14028. Nagata, Takeshi, Akimoto, Syun-iti, and Uyeda, Seiya. Reverse thermo-

remanent magnetism : Acad. Japan Proa, v. 27, no. 10, pp. 643-645, 1951.

A rock cooled from high temperature in a weak magnetic field has a residual

permanent magnetization, called thermoremanent magnetization, tbe direction
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of which coincides with that of the applied magnetic field. A hypersthene horn-

blende dacitic pumice from Volcano Haruna in Japan exhibits thermoremanent

magnetization in the direction opposite to that of the applied field. This "re-

verse thermoremanent magnetization" is produced only when the magnetic field

is applied during the period when the specimen is cooled from 45 C to 250 O
but is of sufficient magnitude to mask the normal thermoremanent magnetization

produced in cooling from 250 C to room temperature. The intensity of reverse

thermoremanent magnetization depends upon the intensity of the applied mag-

netic field, ranging from zero at zero applied field through a maximum at an

applied field of 2 oersteds to zero at an applied field of 7 oersteds. Above this

value the thermoremanent magnetization is not reversed.

—

J. R. B.

14029. Turlygin, S. Ya., and Karelina, N. A. Vliyaniye sushi i morya na

raspredeleniye prirodnykh elektricheskikh tokov po poverkhnosti zemli

[The influence of dry land and sea on the distribution of telluric cur-

rents over the surface of the earth] : Akad. Nauk SSSR Izv., Ser. geofiz.

no. 4, pp. 55-75, 1952.

The propagation of telluric current of cosmic origin over the surface of the

earth is analyzed, and the reliability of the measurements of these currents as

they are now made at several observatories is questioned. It is known that the

electrical resistivity of rocks is always some thousands of even hundreds of

thousands of times greater than that of the ocean. This certainly produces

inequality in the distribution of telluric currents in maritime regions. Computa-

tions of the current density over the ocean and over adjoining part of the conti-

nent assuming a shore line of simple geometric shape, confirm this. Analytical

determination of the distribution of current over the surface of the earth

would be too complicated, so the solution of the problem was tried on a model.

Telluric currents were imitated by a stream of glycerin flowing through narrow
slots of different thickness, representing the ocean or continental masses. To
make the stream visible the threads of glycerin were dyed with methylene blue

injected through small openings distributed along the slot.

Current distributions in models of the Black Sea, Mediterranean Sea, and
other water masses, were obtained, and always strongly deviated from homoge-

neous flow.

The authors conclude that telluric currents of cosmic origin can be measured
either in open spaces of ocean or at points far removed from ocean in the middle

of continents, but that otherwise the measurements are too much influenced by

local inhomogeneities of the surface of the earth.

—

8. T. V.

14030. Beaufils, Yvonne, Gibault, Gaston, and Kunetz, Geza. Variations rapides

dans les courants telluriques et le champ magnetique terrestre [Rapid

variations of telluric currents and the geomagnetic field] : Acad. sci.

Paris Comptes rendus, tome 235, no. 2, pp. 198-200, 1952.

In March 1952, during the period of the equinox, regular observations of

telluric currents were made at a provisional station in the Champagne region

of France. Simultaneously observations were made at the observatory of Cham-
bon-la-Foret of the horizontal component H of geomagnetic vector as well as of

its derivative dH/dt. At close correlation was established between the variation

of the east-west component of telluric current and the variations in H. (See

also Geophys. abstract 13831).—8. T. V.
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14031. Sretenskiy, L. N. Rasprotraneniye uprugikh voln. voznikagushchikh

pri dvizhenii sisteiny normalnykh napryazheniy po poverkhnosti poln-

prostranstva [Propagation of elastic waves produced by a system of

normal stresses over the surface of semispace] : Trudy Moskovskoga

Mat. Obshchestna, torn 1, pp. 167-186, 1952.

An analysis is made of vibrations generated in an elastic semispace by a system

of stresses moving with constant velocity on a rectilinear trajectory over its

boundary surface. The problem is of interest in the theory of the origin of

microseisms.

The system of five differential equations for the generation of elastic waves

in a homogeneous isotropic medium is derived and the particular solution is

obtained, assuming the displacements of every point to be exponential functions

of its coordinates and of time, multiplied by certain functions of the depth of

the point below the free surface of the earth. These displacement functions are

found in a general form and later evaluated for large R, so that the behavior of

the crust is determined far enough from the source of disturbance.

In general, the points on the boundary surface describe plane curves, or sur-

face waves ; the planes of these curves make with the horizon a constant angle.

At a sufficiently great distance from the source of the disturbance, points of the

boundary plane describe ellipses.

—

8. T. V.

14032. Keylis-Borok, V. I. Ob uravnenii chastot mnogoslvinoy upreugoy sredy

[Frequency equation of a multilayer elastic medium] : Akad. Nauk
SSSR Doklady, torn 87, no. 1, pp. 25-28-, 1952.

The equation is analyzed to determine the frequencies of seismic waves pos-

sible in a semispace formed of n plane-parallel layers bounded by a homogeneous
isotropic medium. Normal stresses over the boundary surface are assumed every-

where equal to zero.

The wave equations can be expressed with the aid of Fourier-Bessel integrals.

The system being axially symmetric, the equation for the frequency of waves can

be represented in the form of a matrix.

For a sufficiently thin layer the frequency equation has one and only one real

root ; if Z=0, that is, the boundary at the surface, the problem reduces to that of

Rayleigh waves.

—

S. T. V.

14033. Sato, Yasuo. Generation of Love and other &ff-waves in Study on

surface waves, pt. 6 : Tokyo Univ. Earthquake Research Inst. Bull., v.

30, pt. 2, pp. 101-119, 1952.

It is shown that for SH waves the strength of a source at a point and the dis-

placement at another point are connected by a reciprocal formula when both

points are in a superficial layer or when one point is in the lower semi-infinite

medium. When a periodic source is located in the superficial layer the refracted

SH waves propagated in the lower medium ordinarily decrease in amplitude as

the inverse 3/2 power of the horizontal distance from the source ; however, pre-

dominant SH waves decrease in amplitude as the inverse 1/2 power of the

distance. There are no reflected SH waves from a harmonic source. The am-
plitude function for Love waves is evaluated for certain elastic parameter values

-and plotted against velocity and period. It is concluded that large displacements

belonging to the branch of Love waves with nodes in the layer cannot be ex-

pected.—R. G. H.
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14034. Sato, Yasuo. Distribution of surface stress generating no Rayleigh
waves : Tokyo Univ. Earthquake Research Inst. Bull., v. 29, pt. 3, pp.

445-453, 1951.

This paper demonstrates the manner in which surface stress can be applied

to a semi-infinite elastic medium without generating Rayleigh waves. The prob-

lem is of practical importance in seismic prospecting where surface waves often

obliterate later useful phases of the P group. The condition for nongeneration

of Rayleigh waves is set up in terms of a function which depends upon the

Poisson ratio. An example of a simple harmonic surface-stress distribution

satisfying the condition is given. If the origin is of an aperiodic type, examples
can be found in which the condition is only approximately satisfied.

—

R. O. H.

14035. Keylis-Borok, V. I. K voprosu ob issledovanii istochmikov ekvival-

entnykh ochagam zemletryasenii [On the question of studying (seismic)

sources equivalent to the foci of earthquakes] : Akad. Nauk. SSSR
Geofiz. Inst. Trudy, no. 9 (136), pp. 20-42, 1950.

According to Japanese seismologists the foci of strong earthquakes can be

divided on the basis of their dynamic characteristics into two groups : one in

which the focus is a center of spherical dilation to which a simple force is added,

and the other, a dipole with a moment. The first kind represents the foci of

volcanic earthquakes ; foci in the second group are typical of tectonic earthquakes.

In the present article, a study is made of the correlations of the dynamic

parameters of this latter type of foci such as the length, direction, and lateral

extension of the dislocation and resulting seismic effects observed on seismo-

grams. The ground is assumed to be perfectly elastic and homogenous and the

source of seismic shock to be a dipole with a moment. Assuming different values

of the moment and the dipole acting in the focus and following the procedure

suggested by A. E. H. Love, it is possible to compute resulting seismic waves and

their effect at the arrival at the earth's surface. It is also possible to determine

the form of isoseismal lines on the surface of the earth. Comparing the com-

puted isoseismal lines with those observed, it is possible to evaluate the correct-

ness of the assumptions made about dynamic characteristics of the focus and

by varying these assumptions, to obtain satisfactory agreement.

In the computations the effect of dispersion, and influence of anisotropy and

of incomplete elasticity of the ground are neglected, which is permissible for

hypocentral distances exceeding 200 km. At these distances the focus can be

assumed to be a point source when the linear dimensions of focus are small

compared to the length of the waves.

—

8. T. V.

14036. Savarenskiy, Ye. G. Ob uglakh vykhoda seysmicheskoy radiatsii i

nekotorykh smezhnykh voprosakh [On the angle of emergence of seismic

rays and certain related questions] : Akad. Nauk SSSR Geofiz. Inst.

Trudy, no. 15 (142), 111 pp., 1952.

Seismic waves from the focus of an earthquake generate at every refraction

new waves, both longitudinal and transverse, so that at the point of observation

many different waves arrive, each of them bearing traces, not always under-

stood but indelible, of the geologic structures through which they have passed.

Travel times of these waves are used for the determination of hypocentral dis-

tances and for the interpretation of the structure of the earth.

A new seismological method which effectively complements the existing

method based on an analysis of travel times is presented.



SEISMOLOGY 205

By applying the theory of elasticity and assuming the earth to be composed
of homogeneous layers with discontinuities at known depths, it is possible to

compute analytically the path of direct, refracted, and reflected waves, both

longitudinal and transverse, from a distant earthquake. Differences between

computed and observed angles of emergence of different waves may be caused by
geologic irregularities near the point of observation or by different structures

from those assumed in deep layers of the earth. In either case these differences

are important indications of local geology and the internal constitution of the

earth.

The study contains numerous examples illustrating the possibilities of this

method of interpretation, first suggested by Galitzin. Methods of measuring the

apparent and the true angles of emergence, the influence of stratification on this

angle, and the methods of interpretation of the results obtained are also dis-

cussed.—8. T. V.

14037. Byerly, Perry. Theory of the hinged seismometer with support in

general motion ; Seismol. Soc. America Bull., v. 42, no. 3, pp. 251-261,

1952.

The purpose of this investigation was to ascertain the relative magnitude of

terms normally neglected in writing the equation of the seismograph. These
involve rotations of the support and accelerations at right angles to the principal

forcing acceleration. The discussion is mathematical. Seven conditions under
which these terms may be neglected are given.

—

M. C. R.

14038. Benioff, Hugo, and Gutenberg, Beno. The response of strain and pendu-

lum seismographs to surface waves : Seismol. Soc. America Bull., v. 42,

no. 3, pp. 229-237, 1952.

Investigations at Pasadena show certain advantages gained from the use of

strain seismographs and vectorial recorders. The relationship between the re-

sponse of strain and pendulum seismographs is well adapted to demonstrate the

characteristic elliptical motion of the ground particles in Rayleigh waves. More
detailed investigations of the effect of crustal inhomogeneities on surface waves
are needed. It should be possible to use the vectorial recorder with vertical-

and horizontal-pendulum seismometers or with vertical-pendulum and hori-

zontal-strain seismometers to determine the actual shape of the Rayleigh-wave

ellipses and the inclination of their major axes. Preliminary investigations sug-

gest that the major axis may be inclined slightly to the vertical.—M. C. R.

14039. Mintrop, Liidger. Die Gliederung der Erdrinde und des Erdmantels
nach seismichen Beobachtungen [The stratification of the crust and
mantle of the earth from seismic observations] : Akad. Wiss. Gottingen,

Math-Phys. Kl., Nachr. Heft 2, pp. 46-48, 1947.

This paper is essentially the same as that abstracted in Geophys. abstract

11531.—8. T. V.

14040. Stechschulte, V. C. A method of obtaining P and S travel-time curves

within a "stripped earth" : Seismol. Soc. America Bull., v. 42, no. 4,

pp. 313-314, 1952.

A simple method is outlined for obtaining from a time-distance curve of a
deep-focus earthquake a table of travel times within an earth "stripped" to the
depth h, the depth of focus. The method depends on the fact that such a curve
for a deep7focus earthquake has a point of inflection and therefore has the same
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slope at two different values of epicentral distance. The Herglotz-Wiechert

method may then be applied to these travel times to obtain a velocity-depth dis-

tribution.

—

Author's Abstract

14041. Knopoff, L. On Rayleigh wave velocities: Seismol. Soc. America Bull.,

v. 42, no. 4, pp. 307-308, 1952.

The values of Rayleigh-wave velocities for materials which do not meet the

condition a=l/4 have been determined. Deviations from .9194 Vs, obtained

when a=l/4, are not great but are significant in the problem oi' the identifica-

tion of seismic wave components at positions close to a source.

—

M. C. R.

14042. Ergin, Kazim. Observations on recorded ground motion due to P,
lPcP

y

S, and ScS: Seismol. Soc. America Bull., v. 42, no. 3, pp. 263-270, 1952.

The recorded motion of a point at the surface of the earth, in the vertical

plane of propagation, upon the arrival of PcP and ScS, as well as of the direct

P and S waves, is reproduced from the seismograms of the vertical, N-S and

E-W component, long-period Benioff seismographs. It is found that P and PcP
produce a back-and-forth vibration in the general direction of the incoming ray,

and that S and ScS produce a motion the largest displacement of which is ap-

proximately perpendicular to the ray. PcP motion starts close to the vertical,

but its horizontal component later increases. A minor S phase arriving close

to and after PcP and a minor P phase arriving close to and before ScS are ob-

served. The effect of these minor phases on the smaller component of the ground

vibration caused by the waves reflected from the mantle-core boundary is dis-

cussed.

—

Author's Abstract

14043. Press, Frank, and Ewing, Maurice. Two slow surface waves across

North America : Seismol. Soc. America Bull., v. 42, no. 3, pp. 219-228^

1952.

Surface shear wave (Lg) with initial period about y2 to 6 sec. with sharp

commencements and amplitudes larger than any conventional phase have been

recorded for continental paths at distances up to 6,000 km. These waves have

a group velocity of 3.51±.07 km/sec. and for distances greater than 20° they

have reverse dispersion. For distances less than about 10° the periods shorten

and Lg merges into the recognized near-earthquake phase Sg.

An additional large amplitude phase in which the orbital motion of the particle

is retrograde elliptical and the velocity is 3.05 ±.07 km/sec. has also been observed

for continental paths.

It is believed that these phases are propagated through a wave guide formed

by a superficial sialic layer. The problem of explaining the propagation of these

surface waves is that of finding a crustal structure which is consistent with the

other data of geology and geophysics and which will provide a suitable wave
guide for the new phases. A possible nature of the wave guide is described.

—

Author's Abstract

14044. Ewing, Maurice, and Press, Frank. Crustal structure and surface-wave

dispersion. Pt. 2: Solomon Islands earthquake of July 29, 1950:

Seismol. Soc. America Bull., v. 42, no. 4, pp. 315-325, 1952.

Rayleigh waves from the Solomon Islands earthquake of July 29, 1950, re~

corded at Honolulu, Berkeley, Tucson, and Palisades are analyzed. Both the di-

rect waves and those propagated through the Antipodes were observed for all

stations except Honolulu. Application of a correction for land travel results in a
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dispersion curve for the oceanic portion of the path. It is found that the observed

dispersion could be accounted for by propagation through a layer of water 5.57

km. thick overlying simatic rocks having shear velocity 4.56 km/sec. and density

3.0 gm/cc. Basement structure in the Pacific, Indian, South Atlantic, and North

Atlantic Oceans is identical within the limits of accuracy of the method.

The sinusoidal nature and duration of the coda is explained by the effect of

the oceans on the propagation of Rayleigh waves.

The results are compatible with seismic refraction measurements in the At-

lantic and Pacific Oceans.

—

Authors 1 Abstract

14045. Ergin, Kazim. Energy ratio of the seismic waves reflected and refracted

at a rock-water boundary : Seismol. Soc. America Bull., v. 42, no. 4,

pp. 349-372, 1952.

Energy ratios of seismic waves reflected and refracted at a rock-water boundary

have been computed and are shown in graphs and tables. Poisson's ratios in the

solid medium is a dominant factor in the behavior of reflected and refracted

waves in the solid medium. Density has little effect. Peculiar effects are ob-

served near the critical angles of incidence. At the critical angle all energy goes

into the reflected wave of the same kind as the incident wave. In all cases, most

energy goes into reflected P and 8 waves because of the contrast in densities and

velocities in the two media.

—

M. C. R.

14046. Coulomb, Jean. Sur la nature des ondes T engendrees par les seisms

sous-marins [On the nature of T waves produced by submarine earth-

quakes] : Acad, royale Belgique Bull., CI. sci., 5th ser., tome 88, no. 13,

pp. 393-395, 1952.

The author expresses the opinion that T waves cannot be Rayleigh waves

spreading over the bottom of the ocean and modified by the pressure of the layer

of water.—8. 1. V.

14047. Gane, P. G., Seligman, P. and Stephen, J. H. Focal depths of Witwaters-

rand tremors : Seismol. Soc. America Bull., v. 42, no. 3, pp. 239-250, 1952.

Earth tremors originating at a single Witwatersrand mine were recorded by

six vertical seismometer stations all within about 10,000 ft (3.0 km) of the foci.

A triggered system of recording permitted the first arrivals to be timed to 5 milli-

seconds, giving a location accuracy of about 250 ft (75 m). All the 100 foci

determined were in close proximity to the position of active mining, or slightly

above it, and had a mean depth of 7,500 ft (2.3 km) . Eighty per cent of the first

movements observed were downward, that is, cataseismic.

Is may be concluded from the predominantly cataseismic nature of the first

motion that the initial movements at the focus are into the mined-out cavities.

However, failure in simple tension is not a common form of initial fracture.

Two possible types of shear failure which could produce the cataseismic motions

are : the hanging wall shears through its supporting pillars, moving down-dip

;

or the hanging wall shears, at a face being worked down dip, so as to tend to

close the stope.

—

M. C. R.

14048. Hersey, J. B., Officer, C. B., Johnson, H. R., and Bergstrom, S. Seismic

refraction observations north of the Brownson Deep: Seismol. Soc.

America Bull., v. 42, no. 4, pp. 291-306, 1952.

Results of several refraction profiles made on the uise to the north of the

Brownson Deep are presented. Good evidence for a high-speed layer with

241162^53 2
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travel-time curves showing a eompressional velocity of 7.94 km/sec. and an

intercept of 8.4 sec. is presented, and the presence of an overlying lower-speed

layer (G.64 km/sec, intercept 8.1 sec.) is demonstrated on less complete evi-

dence. Neither layer correlates with existing reflection data in the area. Two
sets of secondary low-frequency arrivals are tentatively interpreted as a re-

fracted shear wave and a wave that has taken a bottom and surface reflection

and then a basement refraction. Evidence is presented for a newly observed

forerunner of the refracted-surface reflected waves of the permanent sound

channel (RSR waves) consisting of a train of nearly constant frequency waves

which appear to travel between surface and bottom via the RSR path and along

the bottom at the speed of sound in water at the bottom.

—

Author's Abstract

14049. Hill, M. N. Seismic refraction shooting in an area of the eastern

Atlantic : Royal Soc. London Philos. Trans., ser. A., v. 244, no. 890,

pp. 561-596, 1952.

For the experiments described in this paper a new method of seismic re-

fraction shooting was developed. With this method hydrophones suspended

at a depth of about 100 feet below the surface of the sea acted as receivers for

eompressional waves developed by depth charges exploding at a depth of ap-

proximately 900 feet.

—

Physics Abstracts

14050. Crary, A. P., and Cotell, R. D. Ice islands in Arctic research: Sci.

Monthly, v. 75, no. 5, pp. 298-302, 1952.

Scientific investigations of floating ice islands in the Arctic included a seismic

profile of 11,000 ft and observation of gravity. An increase of longitudinal

velocity from 10,500 fps to 12,000 fps was observed at a depth of 50 ft. Long-

distance shots produced flexural waves, from the frequency of which an ice

depth of about 150 ft was computed. Gravimeter observations were made twice

daily for a two-month period.

—

M. C. R.

14051. Imamura, Gakuro. Maximum gradients of crustal deformations at the

time of a destructive earthquake: Seismol. Soc. America Bull., v. 42,

no. 4, pp. 309-311, 1952.

By the destructive earthquake of July 10, 1804, the entire Kisagata area

(Akita-ken) was uplifted. In October 1941 the present altitudes of former

shore lines were measured and lines of equal upheaval determined. The maxi-

mum gradient is of the order of 10^3 and directed almost perpendicularly to

the general trend, and it is concluded that the crust can deform itself without

faulting when the gradient attains the order of 10-3
.

—

M. C. R.

14052. Roberts, E. B., and Ulrich, F. P. Seismological activities of the U. S.

Coast and Geodetic Survey in 1950 : Seismol. Soc. America Bull., v. 42,

no. 3, pp. 207-217, 1952.

Seismological activities of the U. S. Coast and Geodetic Survey, including

geodetic work of seismological significance, are summarized. These reports

include the teleseismic program, principal earthquakes in the United States

during 1950, vibration work of the Seismological Field Survey, and instru-

mental development. Geodetic work includes triangulation in Riverside County,
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Indio, and Long Beach, Calif, and leveling surveys at Lake Mead and between

Galveston and Port Isabel, Tex.

—

M. G. R.

14053. Gubin, I. Ye. Seysmo-tectonicheskiy metod seysmicheskogo rayoniro-

vaniya [Seismotectonic method of seismic zoning] : Akad. Nauk SSSR
Geofiz. Inst. Trudy, no. 13 (140), 62 pp., 1950.

Seismic zoning, denned as tbe evaluation of the danger from earthquakes in

an area, is a factor of great importance in determining sites for dams, metal-

lurgical works, and power houses. Up to now the seismicity of a region has

been determined on the basis of statistical data of the approximate intensity

and frequency of past earthquakes. As precise observations and recording of

earthquakes were begun only very recently, and in sparsely populated regions

of the U. S. S. It. even noninstrumental data on earthquakes are very scarce, the

evaluation of seismicity is extremely uncertain. The author indicates several

examples when such evaluations concerning regions of Turkistan were proved

to be completely wrong, and he insists on the necessity of completing statistical

data by thorough studies of geology, especially of tectonics.

The study contains a detailed discussion of the geology and seismology of

Turkistan. (See also Geophys. abstract 13849).

—

S. T. V.

14054. Koning, L. P. G. Earthquakes in relation to their geographical distribu-

tion, depth and magnitude, pt. 4, South America : K. Nederland. Akad.

Wetensch. Proa, Ser. B., v. 55, no. 3, pp. 263-279, 1952.

The isomagnitude line method (see Geophys. Abstract 13861) has been applied

to earthquakes in South America. A single long seismic belt containing both

shallow and intermediate shocks is found. Below this belt and separated from

it by a gap are three areas of deep seismic disturbances. The geographical dis-

tribution of epicenters suggests that the foci can be arranged in a surface dipping

toward the American continent, but this investigation indicates that the foci

cannot be arranged on a single surface. There seems to be a more or less regular

distribution, both horizontally and vertically, of relatively strong shocks.

—

M. C. R.

14055. Koning, L. P. G. Earthquakes in relation to their geographical distribu-

tion, depth, and magnitude, pt. 5, Central America and the Caribbean

area, and pt. 6, The Southern Antilles : K. Nederland. Akad. Wetensch.

Proc. v. 55, no. 3, pp. 272-279, 1952.

Isomagnitude studies of earthquakes in Central America and the Caribbean

region indicate existence of two seismic belts. One zone along the Pacific coast

of Central America is the northern continuation of the South American belt.

In the surface layer this Central American belt is continued northward along

the Pacific coast of North America and over the Aleutian arc. The Caribbean

belt extends over the islands of Cuba, Haiti, Puerto Rico, and the Lesser Antilles

to the coast of South America. The seismic areas in the Southern Antilles

(islands in the south Atlantic Ocean off the coast of South America) do not

form an uninterrupted belt. Only shallow and intermediate shocks occur, the

maximum depth being 300 km in Central America and 200 in the Caribbean and
south Atlantic areas. There is a more or less regular distribution of centers

of relatively strong seismic intensity.

—

M. O. R.
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14056. Koning, L. P. G. Earthquakes in relation to their geographical dis-

tribution, depth, and magnitude, pt. 7, The Pacific coast of North America

and the Aleutian arc, and pt. 8, The Mediterranean region : K. Nederland.

Akad. Wetensch. Proc, v. 55, no. 3, pp. 280-292, 1952.

Isomagnitude studies indicate that the seismic belt in the Pacific region of

North American extends from Central America along the coast of the United

States and Canada, curves into Alaska, and continues over the Aleutian arc to

end east of Kamchatka. In Oregon and Washington the belt bifurcates into

two branches surrounding an aseismic region. Shocks of intermediate depths

to a maximum of 170 km occur only in the Aleutians. Large magnitude shocks

occur chiefly in the Aleutian arc.

In southern Europe and Asia, one belt of shallow shocks extends from western

Spain to southeastern Asia where it joins the East Indian belt. At greater

depths seismicity seems to be restricted to several areas of different size. The

deepest shocks (250-300 km) occur in southern Italy, and in the Hindu Kush
there is a more or less regular horizontal and vertical distribution of the centers

of relatively strong seismic intensity.

—

M C. R.

14057. Gubin, I. Ye. Zemletryasemiya v Garmskoy oblasti [Earthquakes in

the Garmskaya Oblast'] : Akad. Nauk SSSR Geofiz. Inst. Trudy, no. 8

(135), 96 pp., 1949.

In further discussion of the "seismo-tectonic" method of seismic zoning (see

Geophys. abstract 13849), the author emphasizes the necessity of studying not

only the purely seismic characteristics of past earthquakes but also related

tectonic features. Garmskaya Oblast' is a very fertile ground for such investi-

gations.

A detailed geologic description of the province is given, including a tectonic

history. All available statistical data on the seismicity of the region are also

given. It is said that by application of this seismotectonic analysis, the author

was able to predict earthquakes in several parts of the province.

—

8. T. V.

14058. Belousov, V. V., Kirillova, I. V., and Sorskiy, A. A. Kratkiy obsor

seysmichnosti Kavkaza v sopostavlenii s ego tectonicheskim stroyeniyem

[Brief review of the seismicity of the Caucasus in relation to its tec-

tonics] : Akad. Nauk SSSR Izv., Ser. geofiz., no. 5, pp 3-9, 1952.

The Caucasus is a region of high seismicity. During only nine months of 1951,

more than one hundred earthquakes were recorded. From statistical data a map
has been constructed, indicating areas of maximum intensity and epicenters of

earthquakes since 1933. The epicenters are concentrated along the ridge of

extinct volcanoes across the Akhalkalaki plateau. Traces of Quaternary lava

flows are found in the same area. Neither the seismicity of Caucasus nor its

tectonics are yet sufficiently known.

—

8. T. V.

14059. Kirillova, I. V. Seysmichnost Akhalkalakskogo nagor'ya [Seismicity

of the Akhalkalaki plateau] : Akad. Nauk SSSR Izv., Ser. geofiz., no. 5,

pp. 10-24, 1952.

Akhalkalaki plateau has the average elevation above sea level of 1,500-2,000 m,

with several ridges rising above this to a maximum of 3,400 m. Its most im-

portant tectonic feature is a line of volcanoes, inactive since the Tertiary or

Quaternary, the so-called Abul-Samsar ridge [Samsarskiy Khrebet], which coin-

cide with the principal line of epicenters.
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The whole area is one of high seismicity. The city of Akhalkalaki has experi-

enced more than 15 destructive earthquakes since 1868. The tectonic relations

of the plateau are very complicated, but their relation to the seismicity has not

yet been sufficiently investigated.

—

8. T. V.

14060. Mihailovic', Jelenko. SeizmoloSka karta Yugoslavije [Seismologic map
of Yugoslavia] : Radovi seizmoloskog zavoda F. N. R. J. u Beogradu.,

110 pp., 1950.

Available data, mostly noninstrumental, on earthquakes in different parts of

the present Yugoslavia between 360 and 1949 are summarized. For each earth-

quake the intensity, geographic position of the epicenter, and the data of oc-

currence are given. A map (scale 1:1,000,000) shows regions of different

seismicity.

—

8. T. V.

14061. Due Rojo, Antonio. Notas sismologicas de 1951 [Seismological notes for

1951] : Rev. Geofis., v. 11, no. 41, pp. 105-108, 1952.

International collaboration was very much in evidence during 1951. After

each earthquake which occurred anywhere in the world, pertinent information

was directed to United States Coast and Geodetic Survey in Washington, using

if necessary facilities of the U. S. State Department or of the Office of Inter-

national Foreign Trade of the Department of Commerce. On the basis of this

information, about 800 epicenters were located, and in addition about 200 hypo-

centers were determined. The geographic distribution of these earthquakes is

shown on a special map of the world, and statistical data on the magnitudes of

individual earthquakes are given.

—

8. T. V.

RADIOACTIVITY

14062. Hess, V. F., Burns, W. F., and Parkinson, W. D. Gamma radiation from
uranium X2 : Am. Geophys. Union. Trans., v. 33, no. 5, pp. 657-660, 1952.

The amount of ionization due to hard gamma rays from UX2 (Pa234
) in equi-

librium within a known amount of uranium was found, using a specimen of

thorium-free Joachimstal ore, by substracting the calculated radiation due to

RaC from the measured total hard-gamma radiation. Corrections for self-ab-

sorption, geometry, and differential absorption in the lead filter were applied.

Ionization was measured in terms of Ra standards. It was found that 5.2 per-

cent of the hard-gamma radiation is due to UX2 , the rest from RaC. Although

the 5.2 is twice the figure given by Suddy and Russell, it nevertheless shows that

the contribution of the gamma radiation of UX2 to the total radiation of all

radioactive products in rocks is insignificant.

—

M . C. R.

14063. Hurley, P. M., and Shorey, R. R. Discrimination of thoron alpha ac-

tivity in presence of radon : Am. Geophys. Union Trans., v. 33, no. 5,

pp. 722-724, 1952.

The short life of ThA is used as a means of discriminating between thoron

and radon alpha activity. At low counting rate the count of double alpha pulses

due to the rapid decay from Th to ThB indicates the ratio of radium to thorium

X in the source solution.

—

Authors' abstract
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14064. Vinogradov, A. P., Zadorozhnyy, I. K., and Zhukov, S. I. Izotopnyy sostav

svintsov i vozrast zemli [Isotopic composition of lead and the age of

the earth] : Akad. Nauk SSSR Doklady, torn, 85, no. 5, pp. 1107-1110,

1952.

Thirty-two samples of galena of different geologic ages were analyzed in a

mass spectrograph, and on the basis of the relations among the different isotopes

present the authors find that the age of the earth is between 2.1 X TO9 years

and (5.0±0.5) X TO9 years.—8. T. V.

14065. Kulp, J. L. The carbon 14 method of age determination : Sci. Monthly,

v. 75, no. 5, pp. 259-267, 1952.

This is an account of the development of the carbon-14 method of age deter-

mination, the techniques of measurement and calculation, and the uses of the

method for dating archeological and geological materials. Among the examples

cited are the dating of the Mayan and other prehistoric cultures, and the use of

the method in dating Wisconsin glaciation, volcanic eruptions in La Soufriere,

hydrocarbons in recent marine' sediments, and the circulation of the ocean.

—

M. G. R.

14066. Kulp, J. L., Volchok, H. L., Holland, H. D., and Ericson, D. B. Thick

source alpha activity of some North Atlantic cores : Jour. Marine Re-

search, v. 11, no. 1, pp. 19-28, 1952.

The alpha activity of samples from six representative deep-sea cores has been

determined by the scintillation method. Relative alpha activity ranges from
2-3 counts per cm2 per hr for sand, 2-4 for globigerina ooze, 4-6 for foraminiferal

green clay, to 5-10 for fine white to red clay with low Foraminifera content.

Actual alpha activity measured is determined to a large extent by percent of

foraminiferal shells, the concentration and radioactivity of sand grains, and the

composition of the clay. The greatest determinant seems to be the mineral com-

position of the particles. Some correlation between total alpha activity and

CaCo3 content or sand content is possible. Total thick-source alpha counting

is apparently inadequate for age determinations by the ionium method.

—

M. G. R.

14067. Slack, H. A. Field measurement of the radioactivity of rocks in The
application of recent counting techniques to geophysical research : Am.
Geophys. Union Trans., v. 33, no. 6, pp. 897-901, 1952.

Further development of a field gamma-ray counter suitable for measuring the

radioactivity of ordinary rocks in place (see Geophys. Abstract 12584) has re-

sulted in greater sensitivity and portability. The instrument was calibrated

against prepared standard radioactive concrete blocks and used to investigate

the radioactivity of the Kirkland Lake area in northern Ontario. Additional

observations over the Round Lake batholith do not alter previous results. An
area of higher radioactivity to the north is believed to be a separate geologic

structure.

—

M. G. R.

14068. Whitham, Kenneth. Laboratory scintillation counters applied to some
geophysical problems, in The application of recent counting techniques

to geophysical research: Am. Geophys. Union Trans., v. 33, no. 6,

pp. 902-911, 1952.

The development and operation of a laboratory scintillation counter capable

of analyzing the separate uranium and thorium contents of radioactive minerals
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are described. A gamma-gamma analysis, that is, a method depending on two

measurements giving the relative proportion of high- and low-energy gamma
rays, was used. The advantages of this technique have been proved for the

analysis of nonequilibrium samples, and some comparisons with the results

given by conventional radiometric methods have been made for a number of

samples. The counter finally developed is capable of analyzing samples with

•concentrations of only 0.05 per cent U3 8 equivalent and distinguishing between

the two radioactive families when r=U30 s/Th02 is as low as 0.01.

An analysis of laboratory experimental data has shown that in measuring

the distribution of radioactivity in geologic formations, and in estimating the

radioactive heat production in rocks from field observations, scintillation counters

using the gamma-gamma counting technique could be used to eliminate the

uncertainties due to the presence of potassium, and that such a counter would

be at least 20 times more sensitive that that described by Slack. {See preceding

abstract)—M. C. R.

14069. Binggeli, Edmond, and Haenny, Charles. Mesure de la radioactivite

des eaux de Lavey [Measurement of radioactivity of the water from

Lavey spring] : Soc. vaudoise sci. nat. Bull., v. 65, no. 280, pp. 253-264,

1952.

The radioactive contents of samples of water from Lavey-les-Bains springs

(Canton de Vaud, Switzerland) were determined using the method devised by
Professor Lepape. A detailed description of apparatus and procedure is given.

Corrections to be applied to these results are discussed, the most important

among them being the reduction to the exact time when the sample was taken

because of the rapid disintegration of some radioactive substances. Final pre-

cision of the determinations is estimated equal to 3 per mille. The average

content was found to be 6.1 millimicrocuries per liter. Only one other spring

in Switzerland is more radioactive than that investigated here.

—

8. T. V.

HEAT

14070. Uffen, R. J. A method of estimating the melting-point gradient in the

earth's mantle: Am. Geophys. Union Trans., v. 33, no. 6, pp. 893-896,

1952.

Using the Einstein-Debye theory of solids and Lindemann's theory of fusion,

the ratio of the melting point at various depths in the mantle to that at depth

300 km is computed from seismic data. Using data for solid olivine, a value of

5,300° K is found for the melting point at the core boundary, which gives an
upper limit for the actual temperature there.

—

Author's Abstract

14071. Kashpur, Ya. N. Geotermicheskiye usloviya kamennougol'nykh otlozheniy

yugo-zapadnoy chasti Donetskogo basseyna [Geothermal features of the

Carboniferous deposits of the southwestern part of the Donets Basin] :

Akad. Nauk SSSR Doklady, torn 86, no. 4, pp. 809-812, 1952.

During the 1949-51 temperature measurements were made in 203 drill holes

at different points of southwestern part of the Donets Basin [Donbass] at depths

ranging from 400 to 1500 m. The geothermal gradient was found to vary from
14.2 C to 36.8 C per kilometer. The highest temperature at a depth of 1000 m
was 52.5 C over the apex of the central part of the principal anticline. Over the

limbs of the anticline this temperature was only 35 C.
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On the basis of his measurements the author concludes that the temperature

of formations increases from synclines to anticlines and that the temperature

also increases from the upper Carboniferous formations toward those strati-

graphically lower.

—

8. T. V.

VOLCANOLOGY

14072. Kizawa, T. Geophysical phenomena accompanied by volcanic actions:

Geophys. Mag., v. 23, no. 4, pp. 388-398, 1952.

Tremors and other types of geophysical activity accompanying eruptions of

Mihara [Mihara-yama] in 1950 and 1951 and Aso in 1947 are described. No
premonitory shocks were observed at Mihara-yama. There is a relationship,

however, between the activity of the volcano and the direction of the maximum
horizontal component of tremors. Studies of magnetic declination, deviation

of radio waves and volcanic noise were also made.

—

M. C. R.

14073. Fries, Carl Jr., and Gutierrez, Caledonio. Activity of Paricutin Valcano

from July 1 to December 31, 1951 : Am. Geophys. Union Trans., v. 33,

no. 5, pp. 725-733, 1952.

The volume of pyroclastic material and new lava increased appreciably

over that of the preceding 6-month period. The period was notable also for the

great increase in frequency and intensity of violent explositions or detonations

in the crater.

—

M. C. R.

TECTONOPHYSICS

14074. Jeffreys, Harold. The earth (3rd ed.), 392 pp., Cambridge, England, the

University Press, 1952.

The four chapters relating to the origin of the solar system have been omitted,

and instead a general description of recent theories is given. The remaining

chapters have been extended and almost completely rewritten to include recent

developments. Discussions include those on the mechanical properties of rocks,

the theory of elastic waves, observational seismology, the figures of the earth

and the moon, stress-differences in the earth, the variation of latitude and the

bodily tide, tidal friction, the age of the earth, the thermal history of the earth,

the origin of the earth's surface features, and special problems.

—

M. C. R.

14075. Birch, Francis. Elasticity and constitution of the earth's interior : Jour.

Geophys. Research, v. 57, no. 2, pp. 227-286, 1952.

The observed variation of the seismic velocities with depth, below the crust,

is examined with reference to the variation to be expected in a homogeneous
medium. A general equation is derived for the variation of the quantity,

0=Fp2-4/3Fs2
, in a homogeneous gravitating layer with an arbitrary gradient

of temperature. The parameters of this equation are then discussed in terms of

the experimental and theoretical relations for solids. The principal parameter is

(d Kt/ dP)r, the rate of change of isothermal incompressibility with pressure,

which can be found for large compressions from Bridgeman's measurements.

Comparison of observed and expected rates of variation of throughout the

Earth's interior leads to conclusions regarding homogeneity and, with a larger

uncertainty, to estimates of temperature.
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A shadow zone at a depth of about 100 km, as suggested by Gutenberg, may
be accounted for by a gradient of temperature of about 6°Am in a homogeneous

layer of ultrabasic rock. Between depths of about 900 and 2,900 km, the mantle

appears to be substantially uniform, and at a relatively uniform temperature of

the order of several thousand degrees. Between about 200 and 900 km, the rate

of rise of velocity is too great for a homogeneous layer, and indicates a gradual

change of composition, or of phase, or both. New phases are required to account

for the high elasticity of the deeper part of the mantle (below 900 km), and it

is suggested that, beginning at about 200 to 300 km, there is a gradual shift

toward high-pressure modifications of the ferro-magnesian silicates, probably

close-packed oxides, with the transition complete at about 800 to 900 km. There

may also be a concentration of alumina, lime, and alkalis toward the upper part

of the mantle, in and above the transitional layer but below the crust, existing

in minerals of high elasticity such as garnets and jadeites. The transitional

layer appears to hold the key to a number of major geophysical problems.

The velocities in the core and inner core are also reviewed. The inner core

is most simply interpreted as crystalline iron, the outer part as liquid iron,

perhaps alloyed with a small fraction of lighter elements. The density and

compressibility of iron at high pressures are estimated with the aid of the

experimental compressions of the alkali metals ; the central density is found to

be about 15. Several other recent proposals regarding the crust are discussed.

—

Author's Abstract.

14076. Vening Meinesz, F. A. The origin of continents and oceans: Geologie

Mijnb., jaarg. 14, no. 11, pp. 373-384, 1952.

The analysis of the earth's topography in terms of spherical harmonics leads

to a hypothesis of a two-stage development of the continents by convection

currents. The first current system causes the sial to form a single continent

in the region where it converges, comprising one third of the earth's surface.

In the second stage a new current system partially disrupts this mass into the

present continents.

—

E. K.

14077. Scheidegger, A. E., and Wilson, J. Tuzo. An investigation into possible

methods of failure of the earth : Geol. Assoc. Canada Proc, v. 3, pp.

167-190, 1950.

Many mountain and island chains have a shape which approximates a circular

or spiral arc. Analyses of different mechanisms of yielding of the earth's crust

lead the authors to conclude that the arc pattern can best be explained by a

sliding fracture produced by the internal tension in an asthenosphere contracting

around a nonshrinking core.

—

J. R. B.

14078. Scheidegger, A. E. Physical aspects of the contraction hypothesis of

orogenesis : Canadian Jour. Physics, v. 30, no. 1, pp. 14-26, 1952.

If a cooling, contracting earth is assumed, the size of folds should become
greater as the crust thickens. The equations for cooling of the earth as a func-

tion of movement or radioactive material are derived, and it is shown that the

rate of cooling increases if such material is moved toward the surface. The
equation relating stress and temperature in the earth is derived, and it is found

that the position of the level of no strain is independent of the coefficients of

heat conduction and is located at a place where the rate of change of thermal

gradient is low. (See previous abstract)

—

J. R. B.
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14079. Havemann, Hans. The earth's face determined hy the core: Am.
Geophys. Union Trans., v. 33, no. 5, pt. 1, pp. 749-754, 1952.

The author refers to the old theory of a periodic change in expansion and
contraction of the Earth, caused by thermal conditions, especially by periodic

accumulation and escape of radioactive heat. To this theory is joined: the

hypothesis of rotational differences of core and mantle, the core not being

warmed and cooled in the same way as the mantle ; the hypothesis of a uniform

crystalline (if solid) or semicrystalline (if nearly fluid) parallel structure of

the core, which effects deformations of its spheroid boundary during tangential

movements of the mantle. These deformations, in regionally accelerating or

retarding the mantle's movement, also produce movements within the crust.

By means of this theory of the Earth's mechanism an explanation is attempted

for a geological assemblage of facts, such as the origin of the Mediterranean or

Alpide ring of structures, which in general is supposed to have been equatorial

in the Tertiary ; dislocations of the Earth's axis during Tertiary and other active

phases of the Earth's history ; and the origin of the Atlantic and Indian Oceans

and of the crustal massif of central Asia.

In the second part of this paper, entitled An Actual Phase? there is an attempt

to demonstrate that seismic observations of actual movements in the crust

probably in the future will confirm or deny the probability of this theory.

—

Author's Abstract

14080. Oppenheim, Victor. The structure of Colombia: Am. Geophys. Union
Trans., v. 33, no. 5, pp. 739-748, 1952.

The Colombian Andes consist of five distinct and physiographically independent

ranges: the Coastal Range (also known as Cordillera de Baudo), Cordillera

Occidental, Cordillera Central, Cordillera Oriental with its continuation, the

Cordillera de Perija [Sierra de Perija], and the Sierra Nevada de Santa Marta.

Each of these shows marked structural characteristics and is of different age of

uplift. The Guiana shield and its outliers in the eastern part of the country

represent the old continental basement complex. The growth of the rest of

Colombia took place north and west of this shield. The predominant tectonic

pattern is one of block faulting rather than overthrusting. The rise of the

Cordilleras seems to be due to vertical stresses or their components.

Despite the complex tectonic history, destructive earthquakes in modern times

have not been numerous. About 50 percent of recorded shocks occurred in the

Cordilleras Central and Occidental and 25 percent in the Cordillera Oriental.

Almost all volcanoes are in the Cordillera Central. Only two are found in the

Cordillera Occidental and none in the Cordillera Oriental.

Geologic and geophysical data suggest that the island arcs of the Antilles

can be considered as continuations of the Colombian ranges.

—

M . C. R.

14081. Brodie, J. W. Features of the sea-floor west of New Zealand : New
Zealand Jour. Sci. Technology, v. 33, sec. B, no. 5, pp. 373-384, 1952.

From data on Admiralty charts and additional soundings, submarine contours

have been drawn at 500-fathom intervals of the Tasman sea floor between

Australia and New Zealand between latitudes 27 and 47 S. To the west the

major feature is the Tasman Basin [Southeast Australian Basin], the floor of

which is generally deeper than 2500 fathoms. The basin is bounded on the

west by the Australian coast and on the east by the Lord Howe Rise. The New
Caledonia Trough [New Caledonia Basin], Norfolk Rise, Norfolk Basin, and
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the Fiji Basin [North Fiji Basin and South Fiji Basin] follow successively to

the east. All exhibit a slightly arcuate northwesterly trend, a trend which is

similar to the pre-Tertiary fold axes in Australia and areas of older rocks in

New Zealand.

Seismological evidence shows the Tasman Sea to be part of the Australian

continental stable mass. The active circum-Pacific belt passes through southern

and central New Zealand and broadens to the northwest along the margin of the

Fiji basins.

The scale and dominance of north- to northwest-trending arcuate fold indi-

cate that yielding to a west-southwesterly directed thrust has been the latest

major movement in the area. The phase of compression which produced these

folds was interrupted by the commencement of yielding along the Pacific margin.

Under influence of the south-southwest component of the thrust, the eastern

end of the old arc system has yielded to shearing and been displaced to the

south a total of 300-400 miles.

This dislocation initiated a still continuing phase dominated by a component

of compression directed to the west-northwest. According to E. I. Robertson

the distribution of mass deficiencies revealed by the recent gravity surveys in

the North Island, New Zealand, is not inconsistent with the effects of such

compression.

—

M. C. R.

14082. Camera, Luigi. Le variazioni della latitudine ed il movimento del polo

di rotazione terrestre negli anni 1946-1948 [Variation of latitude and
movement of the pole of the earth's rotation during 1946-1948] : Accad.

sci. fis. e mat. Napoli Rend., Ser. 4, v. 16, pp. 126-133, 1949.

On the basis of data from the Misuzawa, Kitab, Carloforte, Gaithersburg, and
Ukiah observatories, the extreme displacements of the earth's axis, in seconds

of arc, were computed as follows : 1946, —0.193, 4-0.242 in the x direction, —0.176,

+0.276 in the y direction; 1947, —0.194, 4-0.256 in the x direction, —0.160,

4-0.218 in the y direction; 1948, —0.104, 4-0.251 in the x direction, —0.113,

4-0.252 in the y direction.—8. T. V.

14083. Gerrard, J. A. F., Perutz, M. F., and Roch, A. Measurement of the

velocity distribution along a vertical line through a glacier: Royal
Soc. London Proc, Ser. A. v. 213, pp. 546-558, 1952.

Using an electric heating element, a vertical hole 137 m long was melted from
the glacier surface to the rock bed. The hole was lined with a 3 inch steel tube
which froze into the glacier and became tilted and bent according to the velocities

prevailing at different depths. Using electrically recording pendulum instru-

ments, the inclination of the tube at different depths was measured at the start

of the experiment and again after one and two years. The rate of surface flow

was found to be 35 m per year. Of this amount, roughly half seemed to be due
to flow within the ice and the other half to sliding of the glacier over its bed.

The velocity decreased regularly from the glacier surface downwards, and there
was no indication of a yield stress below which ice was completely rigid. If

the assumption is made that the deformation of the ice in the glacier is due
to simple shear stress, a tentative relationship between this stress and the rate
of shear strain can be derived from the results. This shows that flow is not
Newtonian, but approximates to a relation where y=10-8 r *• (y=rate of
strain per second, T=shear stress in bars) over a range of t between 0.1 and
0.75 bars. Comparison with laboratory compression tests by Glen (1952) indi-
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cates that the exponent of t increases at shear stresses above 1 bar.

—

Physics

Abstracts.

EXPLORATION GEOPHYSICS

GENERAL

14084. Reich, Hermann, "fiber den Beitrag der Geophysik zur geologischen

Forschung [Contribution of geophysics to geologic exploration] : Deutsche

geol. Gesell. Zeitschr., Band 100, pp. 198-203, 1950.

This is a review of the application of geophysical methods to geologic in-

vestigations and in prospecting for minerals.

—

8. T. V.

14085. Rothe, Eclmond, and Rothe\ J. P. Prospection geophysique (Geophysical

prospecting), tome 1, 438 pp, and tome 2, 714 pp., Paris, Gauthier

Villars, 1950 and 1952.

The first volume of this two-volume treatise contains a discussion of the

seismic and radioactivity methods of exploration. The second volume covers

the gravimetric, electrical, magnetic, and geothermal methods. The physical

bases of all methods, instruments, and practical applications are described.

—

S. T. V.

14086. Sharpe, J. A., and Fullerton, P. W. An application of punched card

methods in geophysical interpretation : Geophysics, v. 17, no. 4, pp. 707-

719, 1952.

The evaluation of a surface integral occurring often in geophysical inter-

pretation is effected through the use of an I. B. M. punched card machine.

This is made possible by replacing the integral by a double sum and by using

a trigonal coordinate system. An illustration of the method is given by com-

puting the second vertical derivative of a magnetic total-intensity field

—

I. Z.

14087. Clayton, Neal. Geophysical exploration in the San Juan Basin: Geo-

physics, v. 17, no. 4, pp. 900-906, 1952.

This is a review of some of the problems involved in the geophysical explora-

tion of the San Juan basin in the so-called Four Corners area of Utah, Colorado,

New Mexico, and Arizona.

—

M. G. R.

14088. Wantland, Dart. Geophysical measurements of the depth of the weath-

ered rock mantle, in Symposium on surface and subsurface reconnais-

sance ; Am. Soc. for Testing Materials, Special Tech. Pub. 122, 115-135,

1952.

Geophysical field studies are described which were made to ascertain the

depth of weathered overburden mantle rock at the proposed site of a dam, on

the American River in California. The applications of the electrical resistivity,

the seismic refraction, and the magnetic methods in attacking this problem are

discussed. The interpretation procedures employed are explained. Examples of

results are presented which show that the geophysical and cgre drill determina-

tion of the depth to sound rock agreed within less than 4 ft. It is brought out

that geophysics is a useful exploration tool at sites where the amount of rock

that would have to be stripped is a factor.

—

Author's Abstract
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14089. Bird, P. H. Experience with geophysics in New York State, in Symposium

on surface and subsurface reconnaissance: Am. Soc. for Testing Ma-

terials, Special Tech. Pub. 122, pp. 151-155, 1952

This is a discussion of the use of the seismic and the electrical resistivity

methods by the New York State Bureau of Soil Mechanics. The applications and

limitations of each method are discussed. On the whole, the New York Bureau

has emphasized use of the seismic method.

—

M. C. R.

14090. Nettleton, L. L. Sedimentary volumes in Gulf Coastal Plain of United

States and Mexico, pt. 6, Geophysical aspects : Geol. Soc. American Bull.,

v. 63, no. 12, pt. 1, pp. 1221-1228, 1952.

At a session on "Sedimentary Volumes" at the annual meeting of the Geo-

logical Society in 1950, a series of papers were presented, the objective of which

were studies of the distribution, thickness, volume, and general character of

Mesozoic and Cenozoic sedimentary rocks of the Gulf Coastal Plain province rim-

ming the western and northern shores of the Gulf of Mexico. On the basis

of all geophysical data in an area which has probably been geophysically ex-

plored more intensively than any comparable large area in the world it is con-

cluded that: the regional dip toward the Gulf of Mexico extends to the coast

line without any indications of a synclinal axis at or immediately beyond the

coast ; that the thickness of sediments at the coast line is about 40,000 feet ; and

that Pre-salt sediments are thin, absent, or metamorphosed.

—

M. C. R.

GRAVITY METHODS

14091. Grant, F. S. Three dimensional interpretation of gravitational ano-

malies, pt. 2 : Geophysics, v. 17, no. 4, pp. 756-789, 1952.

This is the second of two papers describing a method of interpreting residual

gravitational anomalies in terms of three-dimensional geological structures.

This paper describes an analytical method for smoothing the data, and for con-

structing charts and templates for computing derivatives and other quantities

required in the interpretation formulae already given in Part I. Tables of all

quantities required for the practical utilization of this procedure are provided.

Two examples of the application of these methods are given : the first, an arti-

ficial problem, and the second, an actual survey conducted over a sulphide body
that has been outlined by extensive drilling.

—

Author's Abstract

14092. Gel'fand, I. S. Pryamye metody interpretatsii gravitatsionnykh i mag-
nitnykh anomaliy ot trekhmernykh tel [Direct methods of interpreta-

tion of gravitational and magnetic anomalies produced by three dimen-

sional bodies] : Akad. Nauk SSSR, Ural'skiy filial, Trudy Gorno-Geol.

Inst., vyp. 19, Geofiz. sbornik 1, pp. 64-80, 1950.

The total mass and the center of gravity of a buried body can be found from
observed gravity anomalies and gravity gradients; similar parameters of a
magnetic mass can be determined from the observed components of magnetic
vector. This, however, necessitates lengthy evaluation of double integrals in

the formulas and is therefore seldom used.

In the present paper more convenient formulas for the computations of these
integrals are derived, and the limits of errors which would effect the results if

certain approximations are admitted were determined.

—

8. T. V.
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14093. Steenland, N. C, and Woollard, G. P. Gravity and magnetic investiga-

tions of the structure of the Cortlandt Complex, New York : Geol. Soc.

America Bull., v. 63, no. 11, pp. 1075-1104, 1952.

During 1946 and 1947, gravity and magnetic surveys were made to determine

whether the complex represents one or more distinct lithologic units and what

their shapes are beneath the surface. Both gravity and magnetic measurements

were made at 185 stations, an average of 3 per sq. mi. Bulk density and mag-

netic susceptibility of samples of Cortlandt rock and surrounding country rock

were also determined and contoured on separate maps.

The gravity data, in conjunction with known geology, suggest that the Cort-

landt complex consists of a relatively thin sheet of igneous material derived large-

ly from two vertical feeder pipes that extend to a depth of at least 5 miles. The

main pipes lie near the eastern and southwestern margins of the main plnton.

Two and possibly three subsidiary pipes lie at or near the western margin.

The magnetic map shows no general anomaly associated with the complex as a

whole or with the gravity anomalies. A broad anomaly of 1,200 gammas in the

center of the complex is attributed to an anomalous concentration of magnetite

within the rock. Four local anomalies of about 1,000 gammas lie at or near

the margin of the complex. Three of these can be correlated with bodies of

magnetite-bearing emery.

—

M. C. R.

14094. Glenn, A. H., and James, R. W. Use of the wave height operational index

in planning offshore gravity meter surveys : Geophysics, v. 17, No. 4, pp.

924-35, 1952.

The efficiency of offshore gravity-meter explorations (stations occupied per

day) decreases from an average of 31.6 when waves are less than 2 ft high to 0.3

stations when waves are over 6 ft high. Statistical analysis of operating wave-

height records provides a "wave-height operational index" which can be applied

to both long-term and 48-hour wave forecasts to effect savings as large as 50

percent in the results of survey planning.

—

D. F. B.

MAGNETIC METHODS

14095. Wait, J. R. The magnetic dipole over the horizontally stratified earth

:

Canadian Jour. Physics, v. 29, no. 6, pp. 577-592, 1951.

The behavior of a current-carrying loop of small radius located over a hori-

zontally stratified earth is investigated. The medium is considered to have
homogeneous and isotropic properties within each layer and only conductivity

and dielectric contrasts between layers. Solutions to the wave equation are found

in terms of a vector potential from wnich the electric and magnetic field vectors

can be determined by appropriate differentiation. Expressions for mutual im-

pedance between current loops and between loops and wire elements are given

for various special forms of a two-layered earth. Both harmonic steady-state

and step-function current sources are considered.

—

R. G. H.

14096. Mooney, H. M. Magnetic susceptibility measurements in Minnesota.

Part I : Technique of measurement : Geophysics, v. 17, no. 3, pp. 531-

543, 1952.

Susceptibility determinations have been made on 200 outcrops of 11 rock types,

using a three-coil induction instrument. Measurement is effective over a hemi-
sphere of 50 cm radius. Data are given to show that the instrument is much.
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less sensitive to rock surface irregularities than any previously described.

Measuring circuits consist of 975 cycle oscillator, mutual inductance bridge, and

two-stage amplifier. Investigation of errors shows that surface irregularities

remain most important. Calibration by calculation is checked against ferric

chloride standards through small samples taken at each outcrop. Data are

given to show: 1) rock variability makes the check inconclusive, 2) variation

of susceptibility within outcrops for gabbro and basalt is of the same order as

variation between outcrops, 3) small-sample measurements show greater varia-

tion than large-sample measurements.

—

Author's Abstract

14097. Nodya, M. F. Novyy vid platform dlya izmeriniya vertikal'nogo

gradienta anomal'nogo magnitnogo polya s pomoshchyu polevykh

magnitnykh vesov [a new kind of platform for measuring the vertical

gradient of anomalous magnetic fields with a magnetic field balance] :

Akad. Nauk Gruzinsk. SSR Soobshcheniya, torn 12, no. 3, pp. 135-138,

1951.

The vertical gradient of the magnetic field is usually determined by measur-

ing vertical magnetic component at different heights. In practice this height is

seldom greater than 2 or 3 m and the measurements are made by using a special

portable trestle. The author designed two easily portable trestles, one for the

instrument, another for the observer. The latter can be made very light and

not necessarily rigid. The use of two separate platforms greatly reduced the

weight of the trestles, bringing them down to only 26 kg, a weight which can be

easily transported even in the mountainous country.—$. T. V.

14098. Tucker, P. M. High magnetic effect of lateritic soil in Cuba : Geophysics,

vol. 17, no. 4, pp. 753-755, 1952.

A susceptibility above average for soils, of 2,800 X 10-6
cgs, was found in

the lateritic soil of Cuba. A vertical-intensity magnetic survey showed that

repeat readings of several stations gave erratic values that are attributed to local

variations at the station.

—

J. L. M.

14099. Roze, T. N. Opredeleniye glubin istochnikov nekotorykh magnitnykh
anomalii na territoriy evropeiskoy chasti SSSR [Determination of the

depth of some sources of magnetic anomalies within the European part

of the U. S. S. R.] : Akad. Nauk SSSR Izv., Ser. geofiz, no. 3, pp. 78-92,

1952.

For a given surface or volume distribution of underground magnetic masses

there is a unique pattern of the potential field, but for every field pattern there

is an infinity of different possible underground distribution of magnetic masses,

all equivalent in their effect.

There are several methods of solving this "inverse problem of geophysics"

;

one of them here discussed consists of comparison of the given field pattern with

patterns produced by disturbing bodies of known magnetic properties and given

shape. For this purpose graphs of the vertical (Za) and horizontal (H) com-

ponents are first constructed, the vertical maximum Zamax is found, and new
graphs of Za/Zamax and H/Zmax are constructed, taking for the unit on the

axis of abscissae the length equal to the distance between the abscissae of

Za/Zamax and Za/0.5 Zamax.

By trying several assumptions about the form, depth and magnetic properties,

the very good agreement between the observed and computed graphs of several

magnetic anomalies in European U. S. S. R. was obtained.
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In several instances calculations were made not only for the horizontal position

of the disturbing body, but also for different angles of inclination.

A total of 62 magnetic deposits, located in different part of European U. S. S. R.,

were interpreted in this manner. In several places, control drilling confirmed

the conclusions of the author.

—

S. T. V.

14100. Canada Geological Survey. Aeromagnetic maps of the Province of

Quebec: Dept. of Mines and Tech. Surveys, Geophysics Papers 88, 90,

92, 93, 94, and 98, 1952.

This is a continuation of the series listed in Geophysical Abstracts 13004, 13006,

13454, 13706, and 13930. The following quadrangles have been published as

blue line aeromagnetic maps, which show by contour lines the total magnetic

intensity at about 1,000 ft above ground level : G. P. 88, Doucet, Abitibi County

;

G. P. 90, Riviere Delestre, Abitibi County ; G. P. 92, Villebon, Temiscaminque and

Abitibi Counties ; G. P. 93, Despinassy, Abitibi County ; G. P. 94, Ducras, Abitibi

County ; and G. P. 98, Cuvillier, Abitibi County. The maps were prepared on a

scale of 1 in=l mile, and the contour interval of 10 to 500 gammas, depending

on the intensity of the anomaly.

—

L. E. B.

140101. Canada Geological Survey. Aeromagnetic maps of Northwest Terri-

tories : Dept. of Mines and Tech. Surveys, Geophysics Papers 74, 75, 82,

83, and 87, 1952.

This is a continuation of the series listed in Geophysical Abstracts 13001,

13212, 13452, 13705, and 13929. The following quadrangles in the District of

Mackenzie have been published as blue line aeromagnetic maps which show by

contour lines the total magnetic intensity at about 1,000 ft above ground level

:

G. P. 74, Bear Creek ; G. P. 75, Salt Lake ; G. P. 82, Nyarling ; G. P. 83, Sulphur

Springs; and G. P. 87, Long Island. The maps were prepared on a scale of

1 in=l mile, and the contour interval of 10 to 500 gammas, depending on the

intensity of the anomaly.

—

L. E. B.

SEISMIC METHODS

14102. Dix, C. H. Seismic prospecting for oil, 414 pp., New York, Harper and
Brothers, 1952.

This is the first text devoted exclusively to seismic exploration for oil. Topics

covered include summary of exploration methods, seismic crew operation, basic

technical tools, velocity measurements, depth and dip computations, presenta-

tion of results, interpretations and the physical processes involved. An extensive

bibliography is appended.

—

M. C. R.

14103. Johnson, A. M., and Wesley, R. H. Applications of seismic methods to

foundation exploration, in Symposium on surface and subsurface recon-

naissance: Am. Soc. for Testing Materials, Special Tech. Pub. 122, pp.

142-150, 1952.

The success of the use of geophysical exploration methods in oil and mining

prospecting has logically led to the application of the techniques to other engi-

neering fields. The increasing stress on careful foundation design and the

consequent importance of thorough subsurface information, coupled with the

necessity of accomplishing the subsurface exploration with the least possible

expenditure of time and money, has opened a field in which geophysical explora-
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tion can render a unique service. This paper discusses the development of one

of the seismic techniques—seismic refraction—describes the methods of field

operation and interpretation of lesults, and relates its use to several foundation

or subsurface exploration problems.

Applications described include a carefully controlled trial profile study in the

city of Detroit, the determination of depth to bedro.ck for piles under a high

office building, a study of the foundation material at a plant site in South Caro-

lina, and others. In all instances it was found that the geophysical technique

supplied the required information about subsurface conditions in a compara-

tively short period of time and with an accuracy as shown by several drilling

checks. The paper concludes that seismic work has proved itself in highway

and foundation work as a supplement to other proven methods.

—

Authors'

Abstract

14104. Towles, H. C. Jr. A study in integration of geology and geophysics:

Geophysics, v. 17, no. 4, pp. 876-899, 1952.

The need for cooperation between the integration of geology and geophysics

in the search for petroleum is illustrated by application and analysis in the

Kilgore Area, Gregg and Rusk Counties, Texas. Independent interpretations

of geologic structure from regional geology and reflection seismograph survey

are presented and evaluated. The geologic interpretation is revealed to be

based on accurate data of insufficient density and distribution to reveal even

sizable structural features. The reflection seismograph interpretation of struc-

ture reveals both small and large features which are of doubtful validity due

to questionable time-depth relationships over the area. An integrated interpre-

tation utilizing the geological data to define velocity limitations for the seismic

time-depth relationship is attempted and a theoretical corrected structural inter-

pretation is presented. The following conclusions are reached: (1) Standard

methods of exploration for petroleum often produce incorrect results ; the limita-

tions of geologic and reflection seismograph methods do not overlap ; therefore,

is is possible to utilize the maximum interpretation of geological data as a

guide to the velocity variations which affect the seismic interpretation. (2) Lack
of sufficient velocity information can be a serious handicap to utilization of the

reflection seismograph method ; therefore, every opportunity to obtain additional

velocity information should be utilized. (3) The Kilgore Area illustrates that

existing seismic interpretations of structure that are in disagreement with known
geologic data may often be recomputed for a correct interpretation at a small

extra cost.

—

Author's abstract

14105. Pasechnik, I. P. Resultaty eksperimental'nogo izucheniya rezonansnykh
yavleniy v kolebatel'noy sisteme pochva-seysmograf [Results of experi-

mental investigations of resonance phenomena in the vibrating system
ground-seismograph] : Akad. Nauk SSSR Izv., Ser. geofiz., no. 3, pp.

34-57, 1952.

In a continuation of previous studies (see Geophys. abstract 13934) the effect

of the placing of the seismograph on the ground has been investigated. Field

tests were made consisting of the determination of natural frequency and damp-
ing coefficient of vibrating ground-seismograph system as influenced by the

properties of the ground, and by the placement of the instrument (as on the

ground, or in a hole), and details of instrument construction, such as the shape

241162—53 3
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of the bottom, ratio between immovable and movable masses, and similar factors.

Results are presented in graphical form.

—

S. T. V.

14106. Pasechnik, I. P. Sravnenic rezul-tatov teoreticheskogo i eksperimental-

'nogo issledovaniya resonansnykh yavlenii v sisteme pochva-seysmograph

[Comparison of the results of a theoretical study of resonance phe-

nomena in the system ground seismograph with experimental data] :

Akad. Nauk SSSR Izv., Ser. geofiz., no. 5, pp. 25-40, 1952.

A theoretical study is presented of resonant properties inherent in the elastic

system ground seismograph. This is done first using the precise method, the

ground being treated as elastic continum with continuously distributed elastic

properties, then an approximate solution of the same problem is given, as done

by Wolf (see Geophys. abstract 7558) . Comparison of these solutions shows that

over the range of frequencies of interest in exploration geophysics the approxi-

mate solution differs very little from the accurate one and is much more con-

venient to use.

For this approximate solution an alignment chart is constructed giving the

frequency of natural oscillations of the ground-seismograph system as a function

of the seismic velocity of the ground, its density, the mass of the instrument,

and the dimensions of its bottom area. In starting seismic measurements in an

area it is important to adjust the mass of the instrument and its bottom area

so that the resulting natural frequency becomes sufficiently different from the

frequencies of observed waves. (See also Geophys. abstracts 13934 and
14105).—8.T.V.

14107. Hayakawa, Masami. Some problems of seismic exploration [In Japan-

ese with English summary] : Geol. Survey of Japan Report 137, 68

pp., 1951.

The value of seismic prospecting techniques can be increased by considering

the amplitude and frequency of the recorded waves in addition to their arrival

times. After considering the frequency, damping, and sensitivity characteristics

of the Haeno seismograph, the author uses this instrument in demonstrating the

following facts : Transverse waves occur on refraction records when the media
around the shot point is very hard, the shot point is not far from the surface,

and the shape of the charge is not spherical; and the depth of the surface

layer may be determined by calculations based on the period of "stationary"

waves received at that point. Discontinuities in the graph of distance versus

amplitude of the initial peak seem to correspond to inflection points in the time-

distance curve, and can also be correlated with geologic structures such as

faults.

Theoretical considerations are used to show that the amplitude of reflected

waves increases when the velocity contrast increases but is greater for a water
bottom surface than for a land surface ; and that the reflected wave is in phase

with the incident wave for a soft-to-hard interface but is 180° out of phase for a

hard-to-soft interface.

In addition the author proposes an improved "contour method" of plotting the

results of fan shooting. He also considers briefly the concentration of explosive

energy in certain directions, the effect of low velocity layers, the anisotropy

of rock formations, and the possible detection of very thin layers.

—

D. F. B.
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14108. Yepinat'yeva, A. M. Sposob opredeleniya ranosti koeffitsiyentov poglo-

shcheniya seysmicheskikh voln [A method of determining the difference

between the coefficients of absorption of seismic waves] : Akad. Nauk
SSSR Izv., Ser. geofiz., no. 3, pp. 70-77, 1952,

The coefficient of absorption of seismic waves propagating through a formation

can be an indicative characteristic of the formation, but its determination is not

always possible. In this article the use of differences between these coefficients

as an indicative property of adjacent formations is discussed. The procedure is

as follows : One of the waves registered on seismograms is selected as the funda-

mental one and the ratio of the amplitudes of other waves to this one are

determined and traced on semi-logarithmic paper. A variation of these ratios

is a reliable indicator in identifying and tracing different waves, and at the

same time an additional characteristic of the formation. It is especially useful

when the velocity contrasts is small but the absorption coefficients in adjoining

media are very different.

—

8. T. V.

14109. Cantos Figuerola, Jose. Una modalidad de aplicacion e interpretacion

del m£todo sismico [A procedure of application and interpretation of the

seismic method] : Rev. Geofis., v. 11, no. 42, pp. 129-145, 1952.

This article is similar to that abstracted in Geophys. Abstract 13713.

—

8. T. V.

14110. Berson, I. S. O seysmicheskikh volnakh, vosnikanyushchykh v vertical'-

no-slostoy srede [Seismic waves in vertically stratified medium] :

Akad. Nauk SSSR Izv., Ser. geofiz., no. 3, pp. 3-33, 1952.

An analysis is made of kinematic conditions which control seismic waves
produced in a vertically stratified medium, both overlain by a horizontal layer

or extending to the surface of the earth. Travel time curves are constructed

for a number of waves corresponding to profiles in different directions. The
computed travel time curves are compared with those actually observed over

areas of known geology, and good agreement is found between them. In a
vertically stratified area, additional types of waves can be generated, for in-

stance, laterally refracted waves.

Instrumental arrangements necessary for obtaining clear structural details

are described. It is always important to have a network of profiles parallel and
perpendicular to the plane of stratification. In preliminary reconnaissance it is

desirable to have at least the system of profiles perpendicular to stratification.

When the distance from the shot point to the line of geophones is short and
the distance from the vertical b6undary is much greater, no lateral refracted

waves can be observed. Then the analysis of dynamic characteristics of seis-

mograms, especially those of refracted waves, can be very useful in interpreting

the results. It is important to have the sensitivity of different seismographs

adjusted to the same degree, thus making possible direct comparison of ampli-

tudes and their changes.

The article contains numerous graphs and three plates with facsimiles of

observed seismograms.

—

8. T. V.

14111. Bugaylo, V. A. Uraveniye (n-1) oy vetvi godografa prelomlennykh

voln [Equation of the (n-1) segment of the travel-time curve of re-

fracted waves] : Akad. Nauk SSSR, Ural'skiy filial, Trudy Gorno-GeoL

Inst., no 19, Geofiz. sbornik no. 1, pp. 14-21, 1950.

In a stratified medium with different velocities in each layer, the travel-time

curve becomes a sequence of segments, differently inclined to the a?-axis. Follow-
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ing the method of G. A. Gamburtsev, the author derives equations first for the

fourth and fifth segments, and then presents a generalization of formulas for the

nth segment. The assumption is that seismic velocity increases monotonically

with depth and that boundaries between layers are plane, though differently in-

clined to the horizontal and with the angle of inclination increasing with

depth.—8. T. V.

14112. Berson, I. S., and Yepinat'yeva, A. M. O mnogokhatnykh prelomlennykh

volnakh [On multiple refracted waves] : Akad. Nauk SSSR Izv., Ser.

geofiz., no. 4, pp. 9-32, 1952.

One difficulty in the interpretation of seismic exploration records is the pres-

ence of waves which have undergone multiple refractions and reflections. A
theoretical study has been made of various kinds of multiple reflection and

refraction on the basis of kinematic and dynamic relations determined by the

angle of incidence, the ratios of velocities, and similar factors. Two criteria

are established which can aid in the recognition of multiple refracted waves when
the refracting and reflecting surfaces are planes parallel to the surface : the travel

time curves are parallel to the simple refracted waves, and the form of the

simple and multiple refracted waves are similar, though sometimes of opposite

phase. Comparison of amplitudes does not give reliable information.

—

8. T. V.

14113. Bugaylo, V. A. Uskorennyy raschet svodnykh godografov otrazhenii

dlya gorizontalnykh struktur [Rapid determination of total travel time

for waves reflected from horizontal structures] : Akad. Nauk SSSR,
Ural'skiy filial, Trudy Gorno-Geol. Inst., vyp. 19, Geofiz. sbornik 1,

pp. 22-25, 1950.

Construction of a master chart is proposed to be used in the determination of

the total travel time of multiple reflected waves where the medium is horizon-

tally stratified. The travel time T of reflected wave is given by the relation

!T=lv,

a?
2

-f4h
2 where v is the velocity of propagation, x the distance from

shot point to seismograph, and h the depth of reflecting boundary. This equation

can be transformed into (T/2h) 2— (x/2h) 2=l which is the equation of hyper-

bola. It can be proved that the angular coefficient—dT/dx which determines the

trajectory is independent of h. Thus two families of theoretical travel time

curves can be constructed, one being functions of the two variables x and h,

the other characterized by constancy of angular coefficient. The same master

chart can be transformed to bilogarithmic coordinates, which is sometimes more
convenient.

—

8. T. V.

14114. Contini, Camillo. II calcolo delle superfici riflettenti nei rilievi sismici

a riflessione [The calculations of reflecting surfaces in reflection seismic

surveying] : Annali Geofis., v. 5, no. 1, pp. 77-95, 1952.

On the basis of seismic exploration and geological data, formulas for the vari-

ation of the velocity of longitudinal waves with depth are analyzed, and it is

concluded that the best agreement with seismic evidence is given by the formula

y=T Vl4-nZ, where To is the velocity near the surface of the earth (1,500

m per sec) , Z is the depth in meters, and the coefficient n equals 0.0016.

The influence on seismic velocity of heterogeneity and anisotropy of forma-

tions, especially noticeable in areas of folding or steep dips, is also discussed,

and the problem of determining the reflecting boundary from seismic data is

analyzed.— 8. T. V.
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14115. Krouskij, L. Eine Anwendung der "regula Falsi" in der praktischen

Seismik [An application of the method of approximations in seismic

prospecting] : Erdol u. Kohle, Jahrg. 5, Heft 10, pp. 623-624, 1952.

An iteration procedure which can be applied graphically, is suggested for im-

proving the assumed value of seismic velocity constructions. It can be applied

when shooting from one point in two diametrically opposite directions. In the

proposed geometric figure three points lie on a straight line only with the cor-

rect value of seismic velocity. By making intentionally this value too high or

too low, deviations from this line are obtained, making it possible by interpola-

tion to obtain more accurate value of seismic velocity.

—

8. T. V.

14116. Jakosky, J. Jay, and Jakosky, John J., Jr. Frequency analysis of seis-

mic waves : Geophysics, v. 17, no. 4, pp. 721-738, 1952.

A single broad-band recording of seismic waves is made in the field on motion

picture films in a method developed by International Geophysics, Inc. The film

is developed in the office and cut into sections for each shot. Each section is

spliced into a closed loop and analyzed by photocell, with the photocell output

amplified and passed through a heterodyne-type wave analyzer. Different filter

settings are used and observed visually on a cathode-ray tube. When the de-

sired result is obtained a conventional photographic reflection seismogram is

taken and interpreted by standard methods.

This method of seismic-reflection surveying has its chief application in mar-

ginal or difficult areas where interference is a serious problem. It reduces the

need for multiple shots at different filter settings.

—

L. C. P.

14117. Hughes, D. S., and Kelly, J. L. Variation of elastic wave velocity with

saturation in sandstone: Geophysics, v. 17, no. 4, pp. 739-752, 1952.

The velocity of dilational waves in four sandstones has been measured as a

function of 'pressure in the range 50 to 1,000 bars at room temperature and at

100° O. At least two cores from each sample were run, one dry and one saturated

with water. In addition two cores from one sample were run at several partial

saturations. The porosities of the samples varied from about 8 to 20 percent.

The effect of water content is dependent on pressure. At low pressures (50

bars) the velocity rises sharply at small saturations (0-10 percent), remains

constant with saturation 10 to 90 percent and then decreases as the saturation

approaches 100 percent. At 50 bars the velocity at 100 percent saturation is

generally higher than at 00 percent saturation. Even for the one exception an
extrapolation would indicate this to be true at atmospheric pressure. As the

pressure is increased the rise at low saturations decreases ; at 500 bars it disap-

pears. The velocity is almost constant with saturation until about 90 percent

saturation is reached. It then decreases rapidly as 100 percent saturation is

approached.

A qualitative explanation of these results is given.

—

Authors' abstract.

14118. Evison, F. F. The inadequacy of the standard seismic techniques for

shallow surveying: Geophysics, v. 17, no. 4, pp. 867-875, 1952.

Seismic methods in geophysics are not well adapted to shallow exploration
because of certain practical and fundamental limitations. The most important
of these limitations is that "the explosive impulse is inherently unsuitable for
detailed shallow surveying" because of its frequency characteristics and duration.
A typical shallow seismic-refraction survey illustrates the limitations cf the
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standard field and interpretation techniques. Use of an electromechanical rather

than an explosive source of energy offers some promise in overcoming this diffi-

culty.—L. C. P.

14119. Allen, C. F., Lombardi, L. V., and Wells, W. M. The application of the

reflection seismograph to near-surface exploration : Geophysics, v. 17,

no. 4, pp. 859-866, 1952.

Thickness of glacial drift in a large area of western Minnesota was determined

during the fall of 1951 by the Stanford Research Institute using a special shallow-

reflection seismograph technique. Air shots were used, offset 350 ft in each
direction from a spread of five seismometers placed at intervals of 25 ft. The
A .V. C. system was removed and a filter peaked at 100 cycles per second was used,

along with a high speed camera and high frequency galvanometers. Bedrock
depths from a few hundred to several hundred feet were accurately determined.

This method should be useful in a number of shallow-mining, engineering, and
ground-water problems.

—

L. G. P.

14120. Krey, Theodor. The significance of diffraction in the investigation of

faults : Geophysics, v. 17, no. 4, pp. 843-858, 1952.

Overlapping of reflections on a record taken across a fault is to be expected

for thrust faults, or for normal faults if there are differences of dip on both

sides of the fault. However, this overlapping is observed much more fre-

quently than is accountable for by these reasons and is demonstrated to be

caused by diffraction of seismic waves. Overlapping caused by diffraction is

increased if the profile crosses the fault at an acute angle. Diffraction also

causes apparent changes in dip near the fault trace. Several practical examples
illustrate the effect of diffraction and point out the inherent approximations

involved in locating faults by the reflection seismograph. Diffraction will also

occur at any sudden termination of a reflecting horizon.

—

L. C. P. .

14121. Romberg, Frederick. Limitations of the seismic method of mapping
faults : Geophysics, v. 17, no. 4, pp. 827-842, 1952.

The seismic-reflection method of mapping faults and other complex structural

features is seriously hampered by certain limitations, such as lateral-velocity

variations, curved reflecting surfaces, inaccuracy of seismic data, shot-hole

filtering, broken reflecting surfaces, instrumental and spread configuration

limitations. Improved interpretation, instrumental and field techniques may
overcome some of these difficulties; others cannot be eliminated but merely

recognized in order to avoid false interpretations.

—

L. C. P.

14122. Schriever, William. Sound ranging in a medium having an unknown

constant phase velocity : Geophysics, v. 17, no. 4, pp. 915-923, 1952.

The differences in arrival times at four sound detectors arranged on the corners

of a square can easily be used to determine the direction of an explosion with-

out knowing the velocity in the medium. Calculations show that an array having

a 2,CO0 ft diagonal can determine the direction of an explosion 10,000 ft distant

within 5 minutes of one and that if the wave front is essentially plane the result

is independent of the motion of the medium. The use of two such arrays for

locating practice bomb drops is proposed.

—

D. F. B.
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14123. Reich, Hermann. Ergebnisse seismischer Untersuchungen in Kohlen-

bergwerk Peissenberg [Results of seismic investigations in the Peissen-

berg coal mine] : Erdol u, Kohle, Jahrg. 4, Heft 9, pp. 538-542, 1951.

In the winter of 1951 the Institut fur angewandte Geophysik at Munchen made

investigations of the elastic properties of Molasse sedimentary rocks in the

Peissenberg coal mine. Velocities of propagation of seismic waves were de-

termined at a depth of 650 m below ground, using electric microphones and

mechanical seismographs.

The velocity of longitudinal waves in variegated Molasse was found to be

3,200 m per sec, in adjoining sandstone formations 3,600 m per sec. The

velocities of transverse waves were found to be 1,800 and 2,150 m per sec respec-

tively. Clearly observable phenomena of refraction of seismic waves were ob-

served along an inclined folded formation of rock having high seismic velocity,

about 4,600-5,200 m per sec—8. T. V.

14124. Tateishi, Tetsuo. Seismic prospecting at Toyosuto Coalfield, Hokkaido

[In Japanese with English resume] : Geol. Survey Japan Bull., v. 2,

no. 9, pp. 29-34, 195.1.

A seismic refraction survey in 1950 indicated presence of layers with velocities

of 1.5, 1.8, 2.1, 2.4, 2.8, and 3.5 kmps. Geologic data suggest these are the

Quaternary (1.5), Takikawa (1.8-2.1), and Ishikari (2.4-3.5) formations.

—

M . O. R.

14125. Iida, Kumizi, and Kurihara, Shigetoshi. Offshore seismic exploration

in Ube coal field [In Japanese with English summary] : Geol. Survey

Japan, Report no. 146, 61 pp., 1952.

Offshore refraction surveys of the coal field were made between 1947 and
1950. Sled-mounted detectors dragged across the fairly flat sea bottom proved

more efficient than detectors suspended from floats, which though handled

very rapidly were disturbed by water motion. Thicknesses of Quaternary sedi-

ments, Tertiary sediments, and basement rock were mapped to depths of 300

meters.—D. F. B.

ELECTRICAL AND ELECTROMAGNETIC METHODS

14126. Abercrombie, W. F. The practical value of an earth resistivity method
in making subsurface explorations, in Symposium on surface and sib-

surface reconnaissance : Am. Soc. for Testing Materials, Special Tech.

Pub. 122, pp. 136-141, 1952.

This is a discussion of the resistivity method as used by the Georgia Highway
Department. Ten examples are given of tests made in the state.

—

M. C. R.

14127. Moore, R. W. Earth-resistivity tests applied to subsurface reconnais-

sance surveys, in Symposium on surface and subsurface reconnaissance

:

Am. Soc. for Testing Materials, Special Tech. Pub. 122, pp. 89^103, 1952.

This is a review of the use of the resistivity surveys as a reconnaissance

method in problems of highway engineering, location of construction materials,

bridge- and tunnel-construction sites, and similar engineering problems. Ex-

amples are quoted largely from the work done by the Bureau of Public Roads.

—

M. C. R.
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14128. Scharon, H. L. Electrical resistivity geophysical method as applied to

engineering problems, in Symposium on surface and subsurface recon-

naissance: Am. Soc. for Testing Materials, Special Tech. Pub. 122,

pp. 104-114, 1952.

The electrical-resistivity geophysical method has been used with success in

solving problems of the location of subsurface waters, thickness of unconsolidated

sediments or overburden, buried channels, and other geological conditions directly

related to construction-engineering problems. This paper presents a brief

account of the electrical-resistivity method and gives several examples to demon-

strate its application.

—

Author's Abstract

14129. Seigel, H. O. Ore body size determination in electrical prospecting:

Geophysics, v. 17, no. 4, pp. 907-914, 1952.

Metallic sulfide-bearing rock has a much higher electrical conductivity than

the usual country rock. This contrast may be used to gain an estimate of the size

of the body associated with a mineralized intersection in a drill hole. The
method depends on the primary voltage disturbance created by the body and
the variation of the disturbance with electrode spacing. Theoretical curves for

the effect of an oblate spheroid are given for use in interpretation.

—

M. C. R.

14130. Yost, W. J., Caldwell, R. L., Beard, C. I.. McClure, C. D., and Skomal,

E. N. The interpretation of electromagnetic reflection data in geophysi-

cal exploration. Pt. 2 : Metallic model experiments : Geophysics, v. 17,

no. 4, pp. 806-826, 1952.

A metallic model of a horizontally stratified section of the earth's crust has

been constructed to provide information of considerable value in the interpreta-

tion of geophysical data. Modeling considerations and experimental arrange-

ments are discussed in detail for a system employing loops of wire as transmitter

and receiver for the study of propagation of electromagnetic energy in and
on a semi-infinite conductor. An experimental check of the theory given in

Part I (Yost, 1952) has been made for the case of a semi-infinite conducting

medium underlying a semi-infinite insulator. Discontinuities in electrical con-

ductivity within such a medium have been shown to reflect electromagnetic pulses

back to the surface. A detailed study of the shape of these pulses from single

reflectors has been made showing that certain characteristics of the pulse shape

can be correlated with the depth and nature of the reflecting horizon. The
reflected signals can be approximately described by considering the discon-

tinuities as reflectors which, in turn, can be replaced by virtual "image"

oscillators in a homogeneous structure. The extent to which this approximation

holds is discussed in the light of experiments with the model. An example is

given of the use of a nonconcentric loop arrangement for geophysical profiling

of a limited reflector, such as a salt dome. Finally, data are given to show the

agreement between model signals and field results obtained from a known
resistivity contrast in the earth.

—

Authors' Abstract

14131. Clark, A. R., and Mungal, A. G. Scale model experiments in electomag-

netic methods of geophysical exploration: Canadian Jour. Physics., v.

29, no. 4, pp. 285-295, 1951.

Model experiments employing electromagnetic-inductive methods are described.

A plane circular horizontal loop 10 feet in diameter was used as the energizer,

and brass conductors of various shapes and dimensions were placed at prescribed
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depths below the loop. An exciting frequency of 50,000 cycles was utilized cor-

responding to a scale factor of 100 to 1 on the basis of 500-cycle field work.

Phase and amplitude measurements were made by using a vertical search coil

of 1-cm radius which was placed at any point on a diameter of the loop.

Cylinders, discs, rings, plates, boxes, and solid bars were used as models.

Profiles of amplitude and phase are plotted as a function of horizontal distance.

Characteristic features of the curves are noted for various type models as an

aid to geophysical interpretation. Boundaries of a steep-dipping conductor

occur at maximum amplitude response. As the ratio of the maxima on either

side of a conductor of short depth extent is not altered by its position relative

to the loop, short conductors may be differentiated from those with considerable

depth extent. When the horizontal length of the conductor is large compared to

its width, the current near the long edges may be considered as an infinite line

current. The half width of the amplitude-response curve at the half maximum
value is equal to the depth to the line current. This also holds approximately for

conductors whose horizontal length and breadth are the same. For conductors

of large depth extent, the dip may be estimated from the ratio of the two

maxima.

—

I. Z.

14132. Gel'fand, I. S. Priblizhennyy uchet granitsy zazdela v methode zaryaz-

hennogo tela [Approximate method of determining the boundary effect

due to the buried charged body] : Akad. Nauk SSSR Ural'skiy filial,

Trudy Gorno-Geol. Inst., vyp. 19, Geofiz. sbornik 1, pp. 43-50, 1950.

The influence of the earth's surface on the potential produced at a point on it

by a buried charged body is ordinarily accounted for by simply doubling the

computed value. This is admissible when the depth of the body is sufficiently

great, but can otherwise result in error. Formulas are derived which give better

approximation if the charged body is a sphere, a vertical or horizontal disk, or a

horizontal circular cylinder of finite dimensions. The accuracy of the derived

formulas is determined by the depth of the buried body, but is much greater than

the usual doubling of the value of potential.

—

S. T. V.

14133. Bulashevich, Iu. P. Sviaz' mezhdu elektricheskimi i gravitatsionnymi

anomaliiami [Relations between electrical and gravity anomalies]

:

Akad. Nauk SSSR, Ural'skiy filial, Trudy Gorno-Geol. Inst., vyp, 19,

Geofiz, sbornik no. 1, pp. 3-13, 1950.

Certain relations between gravity and magnetic anomalies have been long

established. In the present study approximate correlations are established be-

tween electrical anomalies in a homogeneous field and corresponding magnetic
anomalies and through them with gravity anomalies. This correlation is valid,

however, only under certain conditions as to the shape and density of distributing

body and the constancy of magnetizing field. The derivation is made by replace-

ment in the potential equation of magnetic susceptibility by dielectric constant

and of the intensity of magnetic field by that of electrostatic field. The effect of

the boundary surface ground air on data characterizing the electric field and
the necessary corrections are also discussed.

—

8. T. V.

14134. Spicer, H. C. Electrical resistivity studies of subsurface conditions

near Antigo, Wis. : U. S. Geol. Survey Circ. 181, 19 pp., 152.

Resistivity measurements were made in a glaciated area near Antigo to locate

buried sand and gravel deposits which might be developed as aquifers and to
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determine depth of bedrock. Results are presented as cross section and contour

maps. It was found possible to differentiate glacial deposits by means of these

resistivity measurements and to determine the depths to and thicknesses of

materials, as well as depth to the pre-Cambrian bedrock. It was also possible

to evaluate the character of the glacial material from their electrical resistivities

and to recommend the most suitable sites for drilling water-supply wells.

—

M. C. R.

14135. Kaneko, Jun. Electrical and magnetic prospecting on the Sankyo iron

mine, Niigata Prefecture [In Japanese with English resume] : Geol.

Survey Japan Bull., v. 2, no. 7, pp. 3S-43, 1951.

On the basis of negative self-potential and magnetic anomalies, sites for drill-

ing are recommended.

—

M. C. R.

14136. Murozumi, Masayoshi. Contribution to the electrical prospecting in

Shojingawa sulphur mine and Amemasugawa sulphur mine, Hokkaido.

[In Japanese with English resume] : Geol. Survey Japan Bull., v. 2,

no. 7, pp. 21-29, 1951.

Resistivity and self-potential surveys to determine the size of deposits and

locate new deposits are described. Recommendations for further prospecting

and drilling are made.

—

M . C. R.

14137. Schneider, Hans, Truelsen, Christian, and Thiele, Heinrich. Die

Wassererschliessung [Procurement of water], 420 pp., Vulkan Verlag,

Essen (Germany), 1952.

This book, the collective work of several authors, deals with all phases of find-

ing and recovering underground water. The second part, of about 90 pages by
Thiele, has the subtitle—Die Geolektrik in der Wassererschliessung (Electric

methods in finding water). The physical foundations of geoelectric measure-

ments, the more commonly used instruments, and different procedures for meas-

urements of resistivity methods are discussed. This is followed by a discussion of

electric specific resistivity, a basic property determined primarily by the struc-

ture, water content, and chemical composition of underground material.

About 170 references are included.

—

8. T. V.

RADIOACTIVITY METHODS

14138. Cook, J. C. An analysis of airborne surveying for surface radioactivity

:

Geophysics, v. 17, no. 4, pp. 687-706, 1952.

Quantitative estimates for the gamma radiation field intensities expected to be

encountered in flight over various geologic bodies are presented. Scattering ef-

fects are included in the calculations, but several simplifying assumptions were
necessary, such as assigning equal energies to all photons. Results are com-
pared with geiger counter measurements of three kinds : near a small natural

carnotite deposit, near a tenth-curie of radium, and soundings made over normal
terrain at various times. It appears that anomalies from most outcrops of radio-

active ores will exceed the normal fluctuations of background radiation due to

topography, variations of composition of the surface, etc., only at flying altitudes

of less than about 35 feet. However, such anomalies can probably be detected



WELL LOGGING 233

under favorable conditions by their characteristically pointed shape, allowing

flight at higher elevations. Requirements on flight plan and instrumentation

are discussed.

—

Author's Abstract

WELL LOGGING

14139. Wyllie, M. R. J. Procedures for the direct employment of neutron log

data in electric log interpretation : Geophysics, v. 17, no. 4, pp. 790-805,

1952.

It is well-known that under suitable borehole conditions there is a relationship

between porosity and the deflection of a neutron log curve. This relationship

finds practical use, calibration of the neutron deflections being made by reference

to porosities measured on cores. It is shown that theoretically core analysis is

not mandatory for neutron log calibration and that the calibration may be

achieved by direct plotting of suitable neutron and electric log data. For this

purpose the concept of the neutron deflection corresponding to a formation factor

of unity is introduced. It is shown that this concept makes it possible to use

a combination of electrical and radioactivity log data to locate zones of oil sat-

uration in carbonate rock formations and even to estimate the oil saturation.

Application of the method to sandstones is also considered. In oil-base mud log-

ging, neutron-log data may be conveniently combined with resistivities read off

induction logs to give information bearing on the location of saturated zones

and the estimation of connate water salinities. Finally a combination of elec-

trical and radioactivity log data is theoretically capable of contributing to the

quantitative elucidation of the "dirty sand" problem.

—

Author's Abstract

14140. Burtin, Jean. Die neue Schlumberger-Technik und ihre Anwendung in

Aufschlussbohrungen fur Braunkohle, Steinkohle und Wasser [The new
Schlumberger procedure and its use in exploratory drill holes for lignite,

coal, and water] : Braunkohle, Warme und Energie, Band 4, Heft 13/14,

pp. 260-265, 1952.

Recent improvements in drill hole logging in exploring for oil, coal or lignite

are reviewed with special attention to determinations of the resistivity of the

formation beyond the infiltration depth, using the microlog. Another improve-

ment discussed is gamma-ray logging. Electrode arrangements for measuring
dip and strike in wells are briefly described.

Examples of the interpretation of the curves obtained by different methods are

given. The great value of using several methods of logging simultaneously is

emphasized.

—

8. T. V.

14141. Hjee, Arlette, and Lecolazet, Rene\ Utilization de trous for£s dans les

roches pour l'§tude de leur rayonnement penetrant [Use of drill holes in

rocks for the study of penetrating radiation] : Acad. sci. Paris Comptes
rendus, tome 235, no. 2, pp. 201-203, 1952.

The importance is emphasized of certain corrections to be applied when meas-
uring gamma-ray radiation in a drill hole or on the surface of the earth. These
corrections are : topographic correction, correction for cosmic radiation, and for

the emanation from the mountain if the point of observation is at its foot.

Examples of the evaluation of these corrections are given (See also Geophys.
Abstract 13886).—8. T. V.
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PATENTS

GRAVITY METHODS

14142. Jakosky, J. J. Gravity meter, U. S. patent 2,613,536, granted Oct. 14,

1952. 9 claims.

14143. Cloud, R. T. Gravity meter, U. S. patent 2,614,432, granted Oct. 21,

1952. 21 claims. Assigned to North American Geophysical Co.

14144. Boucher, F. G. Gravity and density gradiometer for boreholes, U. S.

patent 2.618,156, granted Nov. 18, 1952. 10 claims. Assigned to Standard

Oil Development Co.

MAGNETIC METHODS

14145. Lee, F. W. Temperature compensation magnetometer indicator, U. S.

patent 2,615,957, granted Oct. 28, 1952. 8 claims.

14146. Means, W. J. Magnetic testing system, U. S. patent 2,615,961, granted

Oct. 28, 1952. 9 claims. Assigned to Bell Telephone Laboratories, Inc.

An electromagnetic system for indicating magnetic field strength.

14147. Mayes, F. M. and Tickner, A. J. Magnetometer gradiometer apparatus

and method, U. S. patent 2,620,381, granted Dec. 2, 1952. 25 claims.

SEISMIC METHODS

14148. Doolittle, W. W. Marine seismic surveying, U. S. patent 2,614,165,

granted Oct. 14, 1952. 4 claims. Assigned to Stanolind Oil and Gas Co.

A detector spread for marine seismic surveying.

14149. Piety, R. G. Method for determining the direction of arrival of waves,

U. S. patent 2,614,166, granted Oct. 14, 1952. 12 claims. Assigned to

Phillips Petroleum Co.

14150. Volk, J. A. System of seismographic visual recording, U. S. patent

2,614,228, granted Oct. 14, 1952. 1 claim.
t

14151. Poulter, T. C. Apparatus for seismic exploration, U. S. patent 2,615,521,

granted Oct. 28, 1952. 2 claims. Assigned to Institute of Inventive

Research.

Multiple flat explosive plates for firing in air.

14152. Poulter, T. C. Seismic exploration employing elevated charges, U. S.

patent 2,615,522, granted Oct. 28, 1952. 8 claims. Assigned to Insti-

tute of Inventive Research.

Employs 7 equispaced air shots.
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14153. Poulter, T. C. Seismic exploration. U. S. patent 2,615,523, granted Oct.

28, 1952. 20 claims. Assigned to Institute of Inventive Research.

A system of firing in air two successive seismic impulses separated by three-

fourths of the natural period of earth vibration in the region under study.

14154. Poulter, T. C. Seismic exploration employing elevated charges, U. S.

patent 2,615,524, granted Oct. 28, 1952. 12 claims. Assigned to Insti-

tute of Inventive Research.

Employs 13 equispaced air shots.

14155. Carlisle, C. H. Seismic exporation method, U. S. patent 2,619,186,

granted Nov. 25, 1952. 3 claims. Assigned to Standard Oil Develop-

ment Co.

A method of seismic prospecting employing multiple shots fired below the

surface of a body of water.

14156. Seavey, G. C. Generation and transmission of sound pulses, U. S. patent

2,620,766, granted Dec. 9, 1952. 11 claims. Assigned to Sonic Research

Corp.

Apparatus for transmitting a train of sound waves of controlled frequency

into the earth.

14157. Lee, B. D., and Herzog, Gerhard. Seismic prospecting, U. S. patent

2,620,890, granted Dec. 9, 1952. 6 claims. Assigned to The Texas Co.

A method of recording modulated seismic waves on a magnetic tape and de-

modulated waves of selected frequency on a conventional oscillograph.

14158. Ording, J. R. Seismic exploration method, U. S. patent 2,622,691, granted

Dec. 23, 1952. 3 claims. Assigned to Standard Oil Development Co.

A method of seismic exploration of water-covered areas.

14159. Bayhi, J. F., and Baker, J. T. Seismic prospecting with optimum geo-

phone coverage, U. S. patent 2,623,113, granted Dec. 23, 1952. 3 claims.

Assigned to Standard Oil Development Co.

A system of mixing seismic impulses of adjacent detectors.

14160. Thomas, M. E. Seismometer, U. S. patent 2,623,938, granted Dec. 30,

1952. 4 claims. Assigned to Phillips Petroleum Co.

ELECTRICAL METHODS

14161. Lee, F. W. Method of geophysical prospecting, U. S. patent 2,613,247,

granted Oct. 7, 1952. 8 claims.

A modification of the Lee-partitioning resistivity method.

14162. Bilhartz, H. L. Method for measuring resistivity of earth samples,

U. S. patent 2,613,250, granted Oct. 7, 1952. 7 claims. Assigned to The
Atlantic Refining Co.
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14163. Nichols, C. R. Electrical prospecting, U. S. patent 2,619,520, granted

Nov. 25, 1952. 15 claims.

An electrical prospecting method for determining physical characteristics of

a subsurface portion of the earth by measuring and integrating the potential

difference between a base potential and the potential of a moving point.

14164. Kunetz, Geza. Method for the electric prospection of the subsoil, U. S.

patent 2,623,097, granted Dec. 23, 1952. 6 claims. Assigned to Com-
pagnie Generate de Geophysique.

A method of measuring time variations of potential differences associated

with telluric currents.

14165. Cartier, W. O., McLaughlin, G. H., and Robinson, W. A. System of

airborne conductor measurements, U. S. patent 2,623,924, granted Dec.

30, 1952. 11 claims. Assigned to The International Nickel Oo. of

Canada, Ltd.

An airborne electromagnetic device for mapping ore bodies.

EADIOACTIVITY METHODS

14166. Lord, A. H., Jr. Prospecting using gamma ray detection, U. S. patent

2,617,945, granted Nov. 11, 1952. 3 claims. Assigned to The Texas Co.

14167. Weller, B. L. Radiation detector circuit, U. S. patent 2,617,946, granted

Nov. 11, 1952. 7 claims. Assigned to the United States of America as

represented by the U. S. Atomic Energy Commission.

14168. Zollers, S. M. Radioactivity survey apparatus, U. S. patent 2,619,601,

granted Nov. 25, 1952. 7 claims. Assigned to the United States of

America as represented by the U. S. Atomic Energy Commission.

14169. LeVine, H. D., and Di Giovanni, H. J. Radiation detection and measur-

ing means, U. S. patent 2,620,446, granted Dec. 2, 1952. 1 claim. As-

signed to United States of America as represented by the U. S. Atomic

Energy Commission.

14170. Bernstein, William, and Ballentine, Robert. Radioactive particle count-

ing, U. S. patent 2,622,208, granted Dec. 16, 1952. 6 claims. Assigned

to the United States of America as represented by the U. S. Atomic

Energy Commission.

14171. Beckman, A. O., Herd, H. H., and Robinson, A. D. Dosimeter, U. S.

patent 2,613,327, granted Oct. 7, 1952. 10 claims. Assigned to the

United States of America as represented by the U. S. Atomic Energy

Commission.

A radiation dosimeter.
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WELL LOGGING

14172. Ring, Roland. Well surveying instrument, U. S. patent 2,613,448, granted

Oct. 14, 1952. 2 claims. Assigned to Sperry-Sun Well Surveying Co.

An instrument for recording positions in a well.

14173. West, T. S. Well tester, U. S. patent 2,613,747, granted Oct. 14, 1952.

7 claims.

An apparatus for obtaining samples of the fluid content of the earth forma-

tions traversed, by a well bore.

14174. Hildebrandt, A. B. Inclinometer for boreholes, U. S. patent 2,614,331,

granted Oct. 21, 1952. 12 claims. Assigned to Standard Oil Devel-

opment Co.

14175. Mathews, H. A., Riordan, M. B., and Scott, L. B. Sound indicator and
fluid level indicator for wells, U. S. patent 2,615,080, granted Oct. 21,

1952. 3 claims. Assigned to Byron Jackson Co.

14176. Young, E. T. Well surveying instrument, U. S. patent 2,616,187, granted

Nov. 4, 1952. 12 claims. Assigned to Sperry-Sun Well Surveying Co.

An inclination and direction indicator.

14177. Waters, H. C. Electrical well logging system, U. S. patent 2,617,852,

granted Nov. 11, 1952. 12 claims. Assigned to Perforating Guns Atlas

Corp.

14178. Craggs, D. E. Measurement of fluid flow in boreholes by radioactivity,

U. S. patent 2,617,941, granted Nov. 11, 1952. 3 claims. Assigned to

Union Oil Co. of California.

14179. Homer, T. R. Electrical logging in well bores, U. S. patent 2,622,124,

granted Dec. 16, 1952. 15 claims. Assigned to Lane-Wells Co.

An electrical logging apparatus for measuring the nataral potential difference

between remote ground and pick-up electrode.

14180. Sewell, B. W. Well logging apparatus, U. S. patent 2,623,805, granted

Dec. 30, 1952. 2 claims. Assigned to Standard Oil Development Co.

An apparatus for recording physical properties on a magnetizable wire.

14181. Zimmerman, C. W. Electrostatically shielded magnetic well logging

system, U. S. patent 2,623,923, granted Dec. 30, 1952. 10 claims. As-

signed to Schlumberger Well Surveying Corp.

TECHNICAL AIDS

14182. Eisler, J. D. Pendulum damping device for elevation meters, U. S.

patent 2,613,449, granted Oct. 14, 1952. 5 claims. Assigned to Stanolind

Oil and Gas Co.

14183. Hendricks, C. E. Galvanometer with adjustable damping, U. S. patent

2, 622,118, granted Dec. 16, 1952. 6 claims. Assigned to Century Geo-

physical Corp.
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ore body size, determina-

tion Seigel

Electrical field, pattern around

borehole Skugarevskaya

Electrical log analysis, and
core analysis compared . .

.

Wyllie

slide rule calculator for Hamilton
Electrical logging, applications

of Tixier 13499

determination of ore-body

size by Seigel 14129

elcctrokinetic component of

self-potential curve Wyllie 13970

13474

13475

13738

13737

14137

13740

14129

13477

13500

13501
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Author Abstract

Electrical logging—Continued

German lignite deposits

guard electrode system

in lower Wilcox

in Kansas

in limestone

in sandstone

instruments for

interpretation

Laterolog method

MicroLog method of

Persch 13765

Owen 13749

Howard 13969

Decker 13764

Archie 13761

Decker 13764

Doll 13759

Tixier 13760

Jones 13762

Uchman 13948

Keller 13494

Doll 13750

Doll 13869

Guyod 13493

MicroLogging technique Ford 13747

New Zealand water wells-.. McKellar 13766

porosity determination from. Howell 13495

resistivity, interpretation of. de Witte 13756

self-potential, electrokinetic

component of Wyllie 13970

shielded electrode method.. Guyod 13492

shielded mono-electrodes for- Keller 13491

Electrical logs, porosity-profile

determination from Wright 13758

compared to mud analysis

logs Vellinger 13744

determination of petroleum

reservoir parameters

from Wyllie 13753

fallacies in interpretation- __ Hamilton 13751

in water-supply investiga-

tions Morris 13967

quantitative evaluation of

physical properties from. Wyllie 13972

quantitative interpretation

of Pirson 13966

Walstrom 13752

self-potential, in shaly sands. Doll 13971

use of neutron log data in

interpretation Wyllie 14139

Electrical methods of pros-

pecting, textbook Krayev 13728

Electrical mineralization in-

dicator Belluigi 13737

Electrical potential from bur-

ied body Gel'fand 14132

Electrical potential-drop-ratio

surveys , discussion of Teisseyre 13946

Electrical properties of soils. .. Rikitake 13736

Electrical properties of soil at

radio frequencies Rikitake ] 3956

Electrical resistivity, appar-

ent, calculation of in drift. Kiyono 13480

brine-saturated sands Winsauer 13757

correlation with porosity... Howell 13495

fluid-filled porous body Owen 13974

measurements and fluid

flow in porous media _ .

.

Wyllie 13754

of porous rocks de Witte 13755

Oklahoma formations Puzin 13973

permeability determinations

from Howell 13498

relation to fluid in rocks de Witte 13755

relation to pore geometry. . _ Winsauer 13757

relation to temperature MacCarthy 13891

Author Abstract
Electrical resistivity method,

determination of inclined

boundary by BerePkovskiy 13950

physical basis of Malkowski 13947

Electrical resistivity sound-

ing, three-layer problem

in Alfano 13731

in valleys..- Huber 13732

Electrical resistivity surveys,

airport site near Rome Zaccara 13954

American River dam site... Wantland 14088

Antigo, Wis Spicer 14134

Castel di Decima, Italy Zaccara 13955

discussion of Teisseyre 13946

in engineering problems Bird 14089

Moore 14127

Roman 13945

Scharon 14128

in highway engineering

problems Abercrombie 14126

instruments for Uchman .13948

Japan, Tama-gawa aque-

duct Yamaguichi 13482

review of method Roman 13945

South Africa Enslin 13739

Tunis hydraulic sills Castany 13481

Electrical state of crust Rikitake 13323

Electrical survey, Gold Coast

Gold Coast Geol. Survey Dept. 13914

in coal exploration Peltz 13923

in highway engineering Moore 13922

Japan, Shojingawa, and
Amemasugawa mines.. . Murozuini 14136

Sankyomine Kaneko 14135

Takanokura mine Sato 13703

Uganda Uganda Geol. Survey 13915

Electric waves, diffraction by
perfectly reflecting wedge. Nomura 13729

Electrokinetic component of

self-potential curve Wyllie 13970

Electromagnetic exploration,

Geoskop and Geostrati-

meter Bonier 13951

scale model experiments in. Clark 14131

Electromagnetic field, effect

of conducting on Wait 13730

Electromagnetic fields com-

pensation of, in induction

measurements Lamoglie 13478

Electromagnetic reflection
data, interpretation Yost 13479,

14130

Electromagnetic shielding
within earth Rikitake 13310

Electromagnetic surveys, Geo-

skop and Geostratimeter. Grutjen 13952

Heyll 13953

Electromagnetic waves, radio,

diffraction around crater of

Mihara-yama

Electromechanical vibrator as

energy source

Electrotelluric exploration,

method
quantitative interpretation.

Rikitake 13411

Evison 13463

Migaux 13733

Baranov 13734
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Author Abstract

Elements, age of Burling 13376

Katcoff 13373

Suess 13374

Ellipticity of the earth Schutte 13286

Ellipsoid, determination from

gravity data Yun'kov 13287

Energy, endogenic, in earth. .Van Bemmelen 13663

Engineering, use of geophysi-

cal methods in Shepard 13920

Engineering problems, use of

seismic methods in Linehan 13942

Wesley 13724

England, gravity measure-

ments, Cambridge Bullerwell 13816

gravity measurements, New-

castle upon Tyne Bullerwell 13816

Southampton Cook 13817

Teddington Cook 13817

Westminster Cathedral... Bullerwell 13816

York BiUlerwell 13816

gravity surveys Cook 13293

heat flow measurements Bullard 13392

tidal gravity experiments in. Tarrant 13809

Tomaschek 13810

Equations of motion in elastic

sphere Takeuchi 13668

Errors, in geophysical analy-

ses McCollum 13422

random, effect in gravity

data Elkins 13432

Etna, current investigations

at Ponte 13657

eruption in 1947

Cucuzza Silvestri 13656, 13405

types of eruptions Ponte 13657

Exploration, Brazil

Brasil Conselho nacional 13688

geophysical, activity in 1951. Eckhardt 13908

Cuba Knowles 13912

Four Corners region Umbach 13911

Germany since 1945 Gees 13689

history of Hammer 13907

in mining Garcia Gutierrez 13685

in New York State Bird 14089

in western Canada Houghton 13909

Netherlands, Schoonebeck

oilfields Cantos Figuerola 13429

North Africa World Petroleum 13913

operational problems of,

in Alberta Houghton 13686

Permiam basin, Texas-

New Mexico Swords 13910

problems in Andadarko

basin Clayton 13457

safety in Sorge 13692

San Juan basin Clayton 14087

Spain 1950 Garcia Sifieriz 13430

Williston basin Burg 13940

geophysical methods Favre 13684

in engineering problems.. Shepard 13920

in mineral prospecting Reich 14084

review of Klotz 13918

Exploration for petroleum in

Uruguay Ferrer 13687

Explosion waves, generation

and propagation in rock. . Obert 13599

spectrum of Menzel 13715

wavelet theory of Ricker 13586

Author Abstract

Explosions, determination of

direction of

seismic studies of

Schriever 14122

Gutenberg 13851

Reich 13341

spectrum of waves from Menzel 13933

Faulting, direction of, western

Washington earthquakes. Nuttli 13335

direction of movement in,

Manix earthquakes Richter 13606

Fault movements and shear-

wave vibrational direc-

tions .. Dehlinger 13857

Faults, seismic investigations

of, significance of diffrac-

tion Krey 14120

seismic reflection method of

mapping Romberg 14121

radioactivity near Ochiai 13487

Fault troughs, formation of

and volcanic activity Escher 13904

Ferrites, magnetic properties

of Grabovskiy 14022

Figure of the earth, determi-

nation by use of Prey's

anomalies Judice 13804

development of Haalck 13803

general discussion of Jeffries 14074

Fluid flow in porous media. .. Wyllie 13754

FM logging system Topper 13748

Formation factor, effect of

constriction on Owen 13974

France, earth current measure-

ments Beaufils 13838

gravity observations, Cham-
bon-la-Foret Bollo 13555

isostatic anomalies in Paris

Basin Coron 13823,13824

Pechelbronn region, geother-

mal anomalies Claude 13646

Puy de Dome, radioactivity

of Garrigue 13388

thermal anomalies Pechel-

bronn region Claude 13893

Fukui, Japan, earthquake Yoshiyama 13337

Gamma radiation, field of the

earth Cook 14138

from uranium X2 Hess 14062

Gamma-ray counter, field Slack 14067

Geiger-Miiller counter, for C 14

measurements Purbrick 13485

Geodesy, formulas based on

isogravitational surfaces.. Morelli 13805

Geodetic constants Schutte 13286

Geodetic measurements, inter-

pretation of Caloi 13553

Geodetic tying, North Amer-
ica-Europe Sans Huelin 13305

Geoid, southwestern Japan... Okuda 13554

Migal formula for Monin 14007

undulations of Tanni 13284

from torsion balance meas-

urements Haalck 13806

Geologic age, radioactive

methods of determining.- Brajnikov 13377

Geology and geophysics, study

in integration Towles 14104
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Geophysical exploration meth-

ods, use of

textbook

Geophysical measurements,

quality in

Geoskop investigations

Geoskop surveys

Author Abstract

Mintrop 13916

Rothe 14085

Geostratimeter investigations.

Geostratimeter surveys

McCollum 13433

Borner 13951

Griitjen 13952

Heyll 13953

Borner 13951

Griitjen 13952

Heyll 13953

Geothermal anomalies, Pech-

elbronn region, France. .. Claude 13646

Geothermal conditions, Nesve-

tayevo-Shakhtasyncline-. Bankovskiy 13645

Geothermal gradient, related

to petroleum occurrence. _ Chebotarev 13962

Germany, earthquakes in

Rhine valley Schwarzbach 13865

earthquake of Mar. 8, 1950.. Berg 13612

electrical logging lignite de-

posits Persch 13765

electromagnetic surveys for

lignite Griitjen 13952

Heyll 13953

gravity pattern, southwest-

ern Hiller 13349

magnetic pattern, south-

western Hiller 13349

geophysical exploration,

northwestern oil fields

Marin y Bertran de Lis 13690

geophysical exploration since

1945 Gees 13689

seismic phenomena, south-

western Hiller 13349

seismic surveys, Hamburger
Loch salt domes Helms 13943

salt domes Brinckmeier 13469

Gees 13725

Helms 13470

Glaciers, flow of Nye 13418

vertical velocity distribu-

tion Gerrard 14083

Gold Coast, Survey Dept. re-

port for 1950-51

Gold Coast Geol. Survey Dept. 13914

Grabens, origin of Escher 13904

Granite, radioactivity in Picciotto 13635

Gravimeter, bifilar, ultrasensi-

tive Ichinohe 13292

N0rgaard Kolbenheyer 13294

accuracy of Bulanzhe 13813

description Wieladek 13819

North American, drift of Bollo 13555

Western 49, calibration of.. Boaga 13815

for relative measurements.. Boaga 13820

Gravimetric network, correc-

tion by gravimeter obser-

vations Lozano Calvo 13551

Spain Lozano Calvo 13551

Gravity, periodic variation of. Bollo 13555

Gravimetry, relation to geol-

ogy OulianofE 13822

Gravitational attraction, clay

deposit Cook 13825

Author Abstract
Gravity, variation with earth. Saxov 14004

rapid variations, effect on

atmosphere. Schaffhauser 14005

Gravity anomalies, analytic

continuation of Malovichko 13812

Antilles Gerth 13558

averaging of Malovichko 13290

compared with magnetic Garland 13296

Deccan trap area Glennie 1 3306

deflections of the vertical

above sea level and Hirvonen 14006

effect of consolidation Cook 13825

from torsion balance meas-

urements Haalck 13806

graphical evaluation of Gassmann 13695

interpretation of torsion bal-

ance measurements Haalck 13431

Luxembourg Gloden 14012

Madagascar Cattala 13564

mastercharts for interpreta-

tion Nepomnyaschikh 13696

Moluccas Gerth 13558

Poland Olczak 13561

relation to electrical anom-
alies Bulashevich 14133

rift valleys Goguel 13562

structure and Glangeaud 14014

three-dimensional, interpre-

tation Gel'fand 14092

Grant 13694, 14091

Gravity corrections, topo-

graphic, method of com-

puting Garcia Sineriz 14008

free air, 2d order analysis Jeffreys 13807

Gravity data, determination of

ellipsoid from Yun'kov 13287

ellipticity of earth from Schutte 13286

in determining geoid Monin 14007

2d derivative values, effect

of random errors Elkins 13432

Gravity effect, hyperboloid of

revolution Pariyskiy 13288

Gravity formula, coefficient of

sin2 2^in Shimazu 13548

for the Far East Higasinaka 13566

Gravity map, Caribbean sea.

.

de Bruyn 13557

southeast Asia de Bruyn 13557

Gravity measurements, Aber-

deen, Scotland Bullerwell 13816

Africa Duclaux 13304

at sea Worzel 13814

Cambridge, England Bullerwell 13816

Denmark Saxov 13818

Edinburgh, Scotland Bullerwell 13816

India Gulatee 13565

in Iceland Einarsson 13297

in mines Rogers 13697

Italy, Bari province Boaga 13821

Italy, Rome-Bologna Boaga 13820

Mexico Tamayo 13299

Newcastle upon Tyne, Eng-

land Bullerwell 13816

Poland Wieladek 13819

Southampton, England Cook 13817

Teddington, England Cook 13817

Westminster Cathedral Bullerwell 13816

York, England Bullerwell 13816
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Author Abstract
Gravity meter, Western, for

relative measurements Boaga 13820

Gravity observations, Ecuador. Oppenheim 13423

Gravity surveys, Bahama Is-

lands Lee 13298

Barnes Icecap, Baffin Island. Littlewood 14010

Belgium Jones 13559

England, statistical analytis. Cook 13293

Hungary, southwest Vajk 13691

Iceland Hospers 14011

in water covered areas Nettleton 13434

Italy Morelli 14009

Solaini 13698

Castellana caverns.. Boaga 13924

oflshare, wave height opera-

tional index in planning. Glenn 14094

Poland Olczak 13303

Slovakia, southern Kolbenheyer 13294

South Africa, Stilfontein

gold mine Weiss 13699

Spain, Avila province Lozano Calvo 13302

Huelva province

Espinosa de los Monteros 13301

Turkey, Cukurova Yungiil 13726

Uganda Uganda Geol. Survey 13915

Great Britain, C 1 * dating in, . Godwin 13643

Greece, earthquakes, Larissa

region 1892 and 1941 Galanopulos 13358

Guatemala, volcanoes of Dozy 13398

Gulf coast sedimentary vol-

umes, geophysical data on Nettleton 14090

Hawaii, earthquake at Kil-

auea, April 22, 1951 Macdonald 13610

earthquake at Kona, Aug.

21,1951 Macdonald 13611

magnetic observations Macdonald 13401

volcanic activity Finch 13402

Heat, produced by radioactiv-

ity Danilevich 13631

Heat balance, of crust Nawijn 13390

radioactivity and Zvyagintsev 13391

Heat flow, Dnieper-Donets ba-

sin Belyakov 13394

Kirkland Lake region, Can-

ada Leith 13892

Nottinghamshire, England. Bullard 13392

Yorkshire, England Bullard 13392

Hekla, eruption of, 1947 Thorarinsson 13403

eruption of 1947-48

Einarsson 13648, 1360)

13653

Kjartansson 13649

Thorarinsson 13647

Helgoland explosion, seismic

studies of Reich 13341

Helicopters, use in explora-

tion Lee 13511

Helium, loss of by alpha bom-
bardment Hurley 13632

Highway engineering, electri-

cal and seismic methods in. Moore 13922

Hotchkiss Superdip Longacre 13700

Huancayo, magnetic disturb

ancesat Chapman 13576

Hungary, geophysical explo-

ration in Vajk 13691

regional geophysics of Scheffer 13560

Author Abstract
Iceland, eruption of Hekla,

1947-48 Einarsson 13648, 13650-13653

Kjantansson 13649

Thorarinsson 13647

eruptions of Hekla Zavaritskiy 13895

gravity measurements in... Einarsson 13297

gravity survey, central-

northern part Hospers 14011

magnetization of lava flows

in Hospers 14025

volcanic activity Thorarinsson 13403

Ice movement, gravimeter ob-

servations of Crary 13556

India, Deccan trap area, grav

ity anomalies Glemiie 13306

gravity and magnetic sur-

veys in Gulatee 13565

magnetic diurnal variations

in Pramanik 14018

Indiana, aeromagnetic maps of

counties in U. S. Geological Survey 13448

Indonesia, volcanic activity

1936-38 VanBemmelen 13410

Internal constitution, of the

earth Belousov 13425

Birch 13682, 14075

Mintrop 14039

Nishitake 13427

Shimazu 13426

of planets Berlage 13683

Internal pressure distribution. Nakamura 13285

Iodine 129
, half life of Katcoft* 13373

Ion formation at ground level. Hess 13387

Ionization, from radioactive

material in the ground Hultqvist 13882

of atmosphere Hess 14062

Ireland, density of rocks Jackson 13567

magnetic declination Murphy 13836

Island arcs , origin of Scheidegger 14077

origm and movement Brouwer 13674

third arc in Vening Meinesz 13675

Isostatic anomalies, interpreta-

tion of Coron 13823,13824

Isostatic earth's crust, deter-

mination of Tsuboi 13550

Isostasy, Airy-Heiskanen hy-

pothesis Egyed 13549

Isotopic abundances, primeval

lead Alpher 13375

Italy, earth current measure-

ments Beaufils 13838

electrical exploration near

Guidonia Manfredini 13740

electrical resistivity surveys

airport site near Rome. Zaccara 13954

Castel di Decima Zaccara 13955

eruptions of Etna Ponte 13657

eruption of Etna, 1947.. Cucuzza Silvestri 13656,

13897

eruptions of Etna, 1949-50.. Tazieff 13896

exploratory drilling Campi

Flegrei Penta 13393

gravity measurements in... Boaga 13820

Bari province Boaga 13821

gravity surveys, Castellana

caverns Boago 13924
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Author Abstract

Italy—Continued

northern Italy... Solaini 13698

regional gravity survey Morclli 14009

magnetic exploration of Colli

Euganei Morelli 13435

activity of Vesuvius, 1949. __ Imbo 13409

tilting of ground near Vesu-

vius Imbo 13408

volcanic eruptions Cucuzza Silvestri 13405

volcanic eruptions, Vesu-

vius Imbo 13407

Japan, block movement in

Nobi plain Nasu 13906

changes in form of geoid in. Okuda 13554

crustal deformation following

Nankaido earthquake.. Watanabe 13619

crustal structure Yoshiyama 13337

deformation at Miura-hanto- Hagiwara 13670,

13671,

13672,

13673

deformation following Kanto

earthquate Danilov 13366

earthquake frequency and
and intensity Kawasumi 13622

earthquakes, Imaichi Dec.

26, 1949 Koshikawa 13871

aftershocks of Imaichi Kishinouye 13872

Miyamura 13873

accompanying volcanic

activity Sakuma 13613

near Usu Minakami 13614,13615

electrical surveys, Amemasu-
gawa mine Murozomi 14136

Sankyo mine Kaneko 14135

Shojingawa mine Murozumi 14136

Takanokura mine Sato 13703

eruption of O-shima, 1951 Minakami 13659

eruption of Yakeyama, 1949. Ichimura 13658

Fukui earthquake Yoshiyama 13337

Kanto earthquake, initial

motion Takagi 13365

magnetic exploration Hayakawa 13441

Modriniak 13442

magnetic surveys, Sankyo
mine Kaneko 14135

Takanokura mine Sato 13703

magnetization of volcanoes

in Rikitake 13577

magnitude of earthquakes

in Tsuboi 13344

Mitaka base-line rhombus,

change in Tsuboi 13669

resistivity surveys, Tama-
gawa aqueduct Yamaguchi 13482

seismicity index Tsuboi 13621

seismic surveys, Toyosuto

coalfield Tateishi 14124

coalfields Iida 13471

Ube coal field Iida 14125

vertical earth movements in Miyabe 13905

volcanic action, geophysical

phenomena accompany-
ing Kizawa 14072

volcano Mihara-Yama, dif-

fraction of radio waves
around Rikitake 13411

magnetic surveys Rikitake 13412,13113

Author Abstract

Kamachatka, volcanoes Tomkeieff 1 3397

Kansas, electrical logging in.. Decker 13764

radioactivity logging McGaha 13771

radioactivity logs Morgan 13772

seismic velocity problem in

western Anadarko basin Widess 13941

Kilauea, magnetic observa-

tions Macdonald 13401

December 1950, subsidence. Finch 13402

Lanthanum, radioactivity of.. Pringle 13372

Laterolog Doll 13750

Lava, temperature and viscos-

ity, O-shima 1951 Minakami 13659

temperature of consolidation Imbo 13406

Lead isotopes and age of the

earth McCrady 13633

Vinogradov 14064

primeval abundance Alpher 13375

Leveling, precise, Belgium Jones 13559

Limestone, electrical logging

in Doll 13759

pore structure in Archie 13761

porosity of, from electrical

logs Tixier 13760

Wright 13758

Logging, differential tempera-

ture Basham 13977

frequency modulation in Topper 13748

methods reviewed Cantos Figuerola 13743

Walstrom 13745

recent improvements in Burtin 14140

Love waves, Pacific paths Coulomb 13336

Luxembourg, altimetric sur-

vey in Gloden 14013

gravity anomalies in Gloden 14012

seismic regions of Mihailovic 13359

Madagascar, gravity anom-

alies Cattala 13564

Magnetic activity, influence of

sunspots Denisse 13571

diurnal variation, Keles Ryskina 13835

relation to radiosolar noise.

.

Denisse 13832

Magnetic anomalies, com-

pared with gravity Garland 13296

graphical evaluation of Gassmann 13695

over oceanic structures Press 13837

three-dimensional, interpre-

tation Gel'fand 14092

U. S. S. R Roze 14099

Magnetic bays Giacomo 13569

Magnetic creep, theory of Neel 13318

Magnetic declination, calcula-

tion Lundbak 13315

Ireland Murphy 13836

Magnetic dip, changes accom-

panying activity of Mi-

harayama volcano .... Rikitake 13412,13413

Magnetic dipole over horizon-

tally stratified earth Wait 14095

Magnetic disturbances, nor-

mality of at Huancayo Chapman 13576

sudden commencements and
impulses Ferraro 13313

sudden commencements at

Amberley, New Zealand Beagley 14021

Magnetic elements, Mexico... Sandoval 13580

Tamayo 13299

secular change impulses Walker 14019
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Magnetic exploration, Atia-

muri dam site

Colli Euganei, Italy

Temiscamingue County,

Quebec

Magnetic exploration for as-

bestos

Magnetic field of crust, origin-

Magnetic field of the earth,

east component

external

measurements at high alti-

tudes

origin

Author Abstract

Modriniak 13442

Morelli 13435

Buck 13438

Low 13439

Haalck 13829

Korneva 13309

Hirayama 13308

Singer 13311

Bullard 14015

Haalck 13307

Giacomo 13569

Rikitake 13310

Thellier 13579

rapid oscillations in

secular variations, shielding-

Treves 380 A. D
variations at Kodaikanal.

Sivaramakrishnan 13575

variations, 11-year Bernard 13833, 13834

rapid Gibault 13831

secular, in New Zealand.. Cullington 13830

Magnetic field, effect on ther-

mal convection Thompson 13389

long current-carrying wire.. Oweh 13570

ofstars Stoyko 14017

Magnetic horizontal intensity,

calculation Lundbak 13315

Magnetic diurnal variations,

Konogo district Gold Coast

Geol. Sur-

vey Dept 13914

Magnetic logging Stripling 13963

Magnetic observations, Cham-
bon-la-For6t Gibault 13831

of Hawaiian volcanoes Macdonald 13401

Magnetic observatories, thes-

aurus of values Johnston 13314

Magnetic properties, effect of

temperature Roze 13322

offerrites Grabovskiy 14022

of rocks and powdered sub-

stances Kondorskiy 14023

of Spavinaw granite Hawes 13447

of terra cotta and rocks Thellier 13317

Magnetic pulsations in Keles, Lazarenko 14020

Magnetic storms, relation to

radio-solar noise Denisse 13832

sudden commencements Nagata 13574

Sivaramakrishnan 13575

sudden commencements and

impulses Ferraro 13573

geographic distribution of-. Afanas'yeva 13572

Magnetic surveys, airborne,

Delaware basin, Texas-

New Mexico Hoylman 13445

airborne, eastern Pennsyl-

vania. Jensen 13704

New Zealand, Mcrnoo

Bank..., Fleming 13707

airborne and ground, com
pared Harper 13928

New Mexico Harper 13928

south-central Texas Jenny 13446

Author Abstract
Magnetic surveys—Continued

airborne and ground-
Continued

Spavinaw granite, Okla-

homa Hawes 13447

American River dam site..

.

Wantland 14088

Gold Coast

Gold Coast Geol. Survey Dept. 13914

Hungary, southwest Vajk 13691

India Gulatee 13565

Ireland Murphy 13836

Island of Skye Whetton 13926

Japan, O-shima Rikitake 13412, 13413

Sankyomine Kaneko 14135

Takanokura mine Sato 13703

Tenmabayashi mine Hayakawa 13441

North Dakota, Rolette and
Towner Counties Kohanowski 13701

South Africa Enslin 13739

Stilfontein gold mine Weiss 13699

Yugoslavia, Suvo Rudiste

region Jankovig 13702

Magnetic susceptibility, later

iticsoil Tucker 14098

measurements Modriniak 13442

of rocks under stress Kalashnikov 14024

technique of measurement
in place Mooney 14096

Magnetic variations, diurnal,

in equatorial regions Pramanik 14018

in equatorial regions Price 13312

Magnetic well logging Broding 13490

Magnetism of massive rotating

bodies Luchak 14016

Magnetization, inverse rem-

anent, in Auvergne Roche 13320

theory of Neel 13319

of earth, increase in

Gaibar Puertas 13568

of volcanoes Rikitake 13577

radioactivity of rocks and.. Hee 13886

remanent, Carthage kilns. .. Thellier 13321

Iceland lava flows Hospers 14025

Roman kiln near Treyes.. Thellier 13579

reverse thermoremanent Nagata 14026, 14028

Neel 14027

Tsukuba-san gabbro Yokoyama 13578

Magnetometers, airborne Cheney 13443

calibration and adjustment. Yrizar 13827

earth-inductor type Rikitake 13437

Hotchkiss Superdip Longacre 13700

Kew no. 177, calibration Maino 13828

platform for use with Nodya 14097

Schmidt Buck 13438

Tsubokawa Tsubokawa 13436

Magnetostriction in weak
magnetic field Matsumae 13316

Magnitude of earthquakes,

Japan Tsuboi 13344

Malay Archipelago, earth-

quake distribution Koning 13861

Manitoba, exploration prob-

lems in Williston basin.. Burg 13940

Maps, aeromagnetic, Alberta

quadrangles.. Canada Geological Survey 13450

aeromagnetic, Indiana coun-

ties U. S. Geological Survey 13448
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Maps—Continued
aeromagnetic—Continued

Minnesota, St. Louis

county U. S. Geological Survey 13449

New Brunswick quadran-

gles Canada Geological Survey 13451

Northwest Territories
quadrangles

Canada Geological Survey 13452.

13705,

13929

Ontario Canada Geological Survey 13453,

13931

Quebec quadrangles

Canada Geological Survey 13453,

13706, 13930

gravity, Asia, southeast de Bruyn 13557

Brazil Brasil Conselho nacional 13688

Burma Gulatee 13565

Caribbean Sea de Bruyn 13557

Hungary, southwest Vajk 13691

Hungary western SchefTer 13560

Iceland Einarsson 13297

India Gulatee 13565

Madagascar Cattala 13564

Pakistan Gulatee 13565

Poland Olczak 13303, 13561

Poland northeastern Wieladek 13819

Spain, Avila province Lozano Calvo 13302

Spain, Huelva province

Espinosa de los Monteros 13301

isostatic anomaly, Paris

Basin Coron 13823,13824

Hungary, southwest Vajk 13691

Hungary, western SchefTer 13560

magnetic, Ireland Murphy 13836

seismic, southwest Hun-
gary Vajk 13691

Yugoslavia Mihailovic 14060

seismotectonic, Spain Rey Pastor 13357

tectonic, southwest Hun-
gary Vajk 13691

Marine sediments, radioactiv-

ity of Kohl 13385

Marine seismic surveying,

navigation system Oil Progress 13512

Mechanical properties of

rocks Jeffreys 14074

Mediterranean region, earth-

quake distribution, depth,

and magnitude Koning 14056

Mediterranean Sea, micro-

seisms in Giorgi 13624

Melting-point gradient in

earth's mantle Uffen 14070

Metallic model experiments in

electromagnetic explora-

tion . Yost 14130

Meteorites, radioactivity in... Cooper 13634

Mexico, activity at Paricutin

November 1949 Termer 13655

earthquakes Tamayo 13299

eruption of Paricutin Bullard 13654

gravity measurements Tamayo 13299

Author Abstract

Mexico—Continued
magnetic data in Sandoval 13580

magnetic elements Tamayo 13299

volcanic activity Fries 13400

volcanoes Tamayo 13299

Michigan, seismic surveys "Wesley 13724

Microbarograph, piezoelec-

tric Schaffhauser 13627

MicroLog, description Doll 13968

principles of interpretation. Guyod 13493

MicroLogging, review of Ford 13747

Micromagnetic surveys Jenny 13446

correlation with seismic re-

flection Jenny 13925

Microseisms, barometric mi-

crovariations related to... Dessauer 13626

compared with sea swell Donn 13877

effect of cold fronts Bath 13369

effect on pendulum Pariyskiy 13295

energy distribution in Bath 13370

from hurricane of Sept. 13-

16,1946 Donn 13877

international conference on.

Lopez de Azcona 13623

in weather forecasting Macelwane 13368

origin of, in Mediterranean. Giorgi 13624

upper Adriatic Caloi 13625

period and amplitude Kishinouye 13876

Pontifical Academy confer-

ence on Lopez de Azcona 13875

2-second, from Great Lakes

sources Lynch 13878

types of Gutenberg 13367

Mines, electrical exploration

in Belluigi 13737

Mining problems, use of geo-

physics in Kelley 13917

Minnesota, aeromagnetic
maps, St. Louis county

U. S. Geological Survey 13449

seismic surveys Allen 14119

Moluccas, geologic structure

and gravity anomalies Gerth 13558

Montana, explorationin Willis-

ton basin Handley 13458

exploration problems in

Williston basin Burg 13940

Moon, ejection of, and 3rd law

of Kepler Quiring 13664

Morocco, earth current meas-

urements Beufils 13838

Mountain arcs, origin of Scheidegger 14077

Mud logging Vellinger 13744

Nebraska, seismic exploration

in Denver-Julesburg basin

Pvummerfield 13720

Netherlands, Schoonebeek oil

fields Cantos Figuerola 13429

Nevada, earthquakes Wood 13347

New Guinea, gravity map of. de Bruyn 13557

New Brunswick, aeromagnetic

maps of quadrangles

Canada Geological Survey 13451

New Mexico, aeromagnetic

surveys, Delaware basin.. Hoylman 13445



SUBJECT INDEX 279
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New Mexico—Continued
exploration in San Juan

basin Clayton 14087

geophysical activity and
drilling in Four Corners

region Umbacb 13911

geophysical exploration Swords 13910

magnetic surveys, ground

and airborne compared. Harper 13928

seismic velocities in Permian

basin sediments Daly 13721

New York, gravity and mag-

netic investigation of Cort-

landt complex.. Steenland 14093

New Zealand, aeromagnetic

survey, Mernoo Bank Fleming 13707

earthquake wave periods. .

.

Hayes 13860

earthquakes, in Cook Strait,

Jan-Feb. 1950 Hayes 13780

in 1949 Hayes 13868

in 1950 Hayes 13869

electrical logging, water

wells McKellar 13766

magnetic secular variation.. Cullington 13830

magnetic sudden commence-
ments at Amberley Beagley 14012

sea floor west of Brodie 14081

volcanic eruption, Ngaur-

uhoe Battley 13414

Ngauruhoe, eruption of 1949.. Battey 13414

Nicaragua, volcanoes in Zavala 13399

Nitrogen'5, abundance in oil

and coal Smith 13384

Nomogram, tidal deviations of

vertical Malone 13811

Norite, radioactivity in Picciotto 13635

North America, Pacific coast,

earthquake distribution,

depth, and magnitude Koning 14056

tectonic divisions of Eardley 1 3678

North Dakota, exploration in

Williston basin Handley 13458

exploration problems in Wil-

liston basin Burg 13940

magnetic surveys, Rolette

and Towner Counties.. Kohanowski 13701

Northwest territories, aero-

magnetic maps of quad-

rangles in

Canada Geological Survey 13452,

13705,

13929

Oil, Nn abundance in Smith 13384

Oklahoma, connate-water re-

sistivity Puzin 13973

exploration problems in

Anadarko basin Clayton 13457

magnetic surveys, Spavinaw

granite area Hawes 13477

seismic velocity problem in

western Anadarko basin. Widess 13941

Velma pool, electrical log

analysis Wyllie 13500

Ontario, aeromagnetic maps

Canada Geological Survey 13453. 13931

Author Abstract
Ontario—Continued

radioactivity Round Lake
batholith Slack 14067

southwestern, gravity and
magnetic anomalies Garland 13296

Oregon, earthquakes in Byerly 13864

Origin of the earth Colton 13424

Orogenesis, as fundamental

geologic process Wilson 13902

contraction hypothesis of. _ . Scheidegger 14078

convection-current hypoth-

esis Scheidegger 13903

experiments at Dalhousie

University Douglas 13415

rhythm and synchronism _ _ Umbgrove 13416

Oscillographs, lamps for . Tajime 13510

P*, velocity, Fukui earth-

quakes Yoshiyama 13337

P, velocity, Fukui earth-

quakes Yoshiyama 13337

P», velocity,F ukui earth-

quake Yoshiyama 13337

Pacific coast earthquake Byerly 13864

Pacific Ocean, gravity meas-

urements in Worzel 13814

tectonics of Tasman Sea

area Brodie 14081

volcanic arcs of Matschinski 13395

Paricutin, activity of Bullard 13654

activity in November 1949.. Termer 13655

activity January-June 30,

1951 Fries 13400

activity July 1-Dec. 31, 1951. Fries 14073

Paris Basin, isostatic anom-
alies in Coron 13823,13824

Pendulum, effect of micro-

seisms on... Pariyskiy 13295

Pendulum-driven motor, ac-

curacy of Tajime 13508

Pennsylvania, airborne mag-
netic survey Jensen 13704

Permafrost, geothermal in-

vestigations in MacCarthy 13891

Permeability, determination

by electrical measure-

ments Howell 13498

directional in Bradford sand. Griffths 13497

Persia, seismic surveys, asym-
metrical structures Germain-Jones 13727

Petroleum, radioactivity and
origin of Breger 13637

Philippine Islands, gravity

map de Bruyn 13557

Plasticity, flow of glaciers as

problem in Nye 13418

Poland, gravity investiga-

tions Olczak 13303

gravity map of. Olczak 13561

gravity measurements in... Weiladek 13819

Poles, displacement of Kulikov 13666

movement of 1946-48 Camera 14082

Porosity, correlation with re-

sistivity Howell 13495

Porosity index in limestone.— Tixier 13760

Porosity-profile determination

from electrical logs Wright 13758

Potassium, radioactivity of... Danilevich 13631



280 GEOPHYSICAL ABSTRACTS 148-151, 1952

Author Abstract

Poulter method, description.. Baxter 13936

Poultcr method of surface

shooting, objection to Clayton 13466

Punched -card methods, use of

in geophysical interpreta-

tion . Sharpe 14086

Quebec, aeromagnetic maps
Canada Geological Survey 13454,

13706,

13930

magnetic exploration, in

Temiskamingue County Buck 13438

Thetfordarea Low 13439

magnetic survey of Ungava
Crater Meen 13440

Queen Charlotte Islands,

earthquake Coulomb 13336

Radiation detectors, use of Lang 14958

Radiation intensity surveys,

in petroleum exploration.. Merritt 13959

Radioactive minerals, ioniza-

tion from Hultqvist 13282

Radioactivity, air at Puy-de-

Dome Garrigue 13638

airborne surveying for Cook 14138

heat balance and Zvyagintse

v

13391

lkuno copper mine Sadahiro 13488

in eruptive rocks Picciotto 13635

in geologic problems Picciotto 13629

in rocks and meteorites Cooper 13634

magnetization of rocks and.. Hee 13886

North Atlantic deep sea

cores Kulp 14066

of earth, part of potassium

in Danilevich 13631

of lava from summit of Vesu-

vius Ippolito 13883

of Lave y spring water Binggeli 14069

of marine sediments Kohl 13385

of surface and ground water. Love 13386

origin of petroleum and Breger 13637

PuydeDome. Garrigue 13388

rhythm of sedimentation

and Norin 13636

Round Lake batholith, On-

tario..^ Slack 14067

Skane drill cores Norin 13636

Radioactivity anomalies, near

oilfields Lundberg 13742

Merritt 13741

Radioactivity detector, port-

able Franklin 13484

uses of Stein 13483

Radioactivity logging, correc-

tions in Hee 14141

in limestone Archie 13761

instrumentation for Swift 13767

Kansas McGaha 13771

Morgan 13772

simultaneous gamma-ray
and neutron Swift 13767

simultaneous recording Mercier 13507

Spraberry formation Mardock 13508

well logging in Ly tie 13505

uses of Camobell 13504

Witwatersand system Simpson 13503

Witwatersand Simpson 13769

Author Abstract
Radioactivity logs, in reef lime-

stone Bush 13770

neutron, interpretation of... Russell 13976

use in electric log interpre-

tation Wyllie 14139

quantitative interpretation. Bush 13975

Fearon 13768

Radioactivity surveying, air-

borne Cook 14138

Lundberg 13742

Peirson 13489

for petroleum Merritt 13741

near faults Ochial 13487

Radioactivity surveys, in pe-

troleum exploration

Lundberg 13960, 13961

Radiocarbon dates Arnold 13379

DeGeer 13382,13383

Johnson 13378

Radiocarbon dates in Mexico. de Terra 13381

Radiocarbon dating, errors in. Bartlett 13380

Pacific chalk ooze Arrhenius 13888

Radio electromagnetic waves,

diffraction around crater

of Mihara-yama Rikitake 13411

Radio wave transmission dem-
onstration Grand Saline,

Tex Barret 13957

methods of exploration Borner 13951

attenuation through earth.. Pritchett 13735

Radium content, deep-sea sed-

iments Bernert 13887

Rayleigh-wave coupling to at-

mospheric compression

waves Jardetzky 13844

Reef limestone, radioactivity

logs in Bush 13770

Reservoir rocks, darbonate,

classification of A rchie 13761

characteristics of Griffiths 13763

electric log data to determine

properties of Wyllie 13753

grain-size distribution in Griffiths 13763

Resistivity logs, differential,

interpretation of Keller 13494

Resonance phenomena in

ground-seismograph sys-

tem Pasechnik 13934,

14105,

14106

Rhineland, earthquakes in Schwarzbach 13865

Rift valleys, gravity anomalies

in Goguel 13562

Rock bursts, origin of Grigor'yev 13880

region of Avershin 13879

in Kizel basin coal mines. .. Avershin 13879

Rotation of the earth, seasonal

variation of Stoyko 13291

S wave, recorded motion at

Florissant Heinrich 13858

Safety and geophysical explo-

ration Sorge 13692

Salt domes, internal reflections

in Krey 13719

seismic investigations of Brinckmeier 13469

seismic refraction surveys of. Gees 13725

Helms 13470
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Author Abstract

Salt domes—Continued
seismic surveys, Hambur-

ger Loch Helms 13943

Salt solution, a seismic veloc-

ity problem Widess 13941

San Andres dolomite, quanti-

tative log interpretation... Scotty 13502

Sand lens, location by seismic

surveys Ingalls 13722

Sandstone, elastic wave veloc-

ity in Hughes 14117

porosity and saturation frcm

electric logs Jones 13762

seismic velocities in Baule 13339

San Juan basin, geophysical

exploration in Clayton 14087

Saskatchewan, exploration

problems in Williston

basin Burg 13940

Saturation, effect on elastic

wave velocity Hughes 14117

Scale model experiments in

electro magnetic explora-

tion Clark 14131

Scandinavia, microseismic ef-

fects of cold fronts Bath 13369

microseisms in Bath 13370

Schmidt magnetometer, theory

and operation Buck 13438

Scintillation counters, applied

to geophysical problems.. Whitham 14068

for low-level alpha counting. Kulp 13486

Scotland, gravity measure-

ments at Aberdeen Bullerwell 13816

gravity measurements at

Edinburgh Bullerwell 13816

magnetic surveys Skye Is-

land Whetton 13926

Second derivative values, ef-

fect of random errors on... Elkins 13432

Sedimentation rates by C"
measurements Kulp 13640

Sediments, deep-sea, radium

content Bernert 13887

Tertiary, seismic velocities

in Riihmkorf 13468

Seismic amplitude, relation to

charge size Habberjam 13465

Seismic exploration, ampli-

tude and frequency in Hayakawa 14107

control cf variables in Handley 13935

current trends in Harris 13455

determination of refracting

boundary in Riznichenko 13460

effects of errors in measure-

ments Krousky 13718

interlocking recording in Krey 13712

nonstructural hypothesis... Rosaire 13709

precision of travel-time

curves in Fitch 13716

problems in Hayakawa 14107

surface shooting in Baxter 13936

textbook Dix 14102

use of Poulter method in... Clayton 13466

uses and abuses Weatherby 13456

Seismic exploration correc-

tions, relation to surface

geology Thralls 13717

Author Abstract
Seismic exploration methods,

for engineering problems.. Linehan 13942

Seism J c exploration records,

using equal sensitivity Berson 13459

effect of different receiver

sensitivity in Berson 13459

Seismicity index number,

Japan Tsuboi 13621

Seismic reflections, location of

sandbars by Ingalls 13722

multiple, Edwards Plateau. Poulter 13467

travel times of Bugaylo 14113

within salt domes Krey 13719

Seismic reflections, surveys,

across faults, significance

of diffraction Krey 14120

correlation with micromag-

netic surveys Jenny 13925

determination of reflecting

boundaries Contini 14114

for mapping faults Romberg 14121

in near-surface exploration.. Allen 14119

Seismic refraction investiga-

tions of salt domes Helms 13470

Seismic refraction surveys,

eastern Atlantic Hill 14049

in engineering problems Bird 14089

in foundation engineering. .

.

Johnson 14103

limitation of Evison 14118

new instrument for Gough 13710

North Atlantic Gaskell 13338

north of Brownson Deep..

.

Hersey 14048

procedure in Cantos Figuerola 13713,

14109

salt domes, northwestern

Germany Gees 13725

of salt domes • Brinckmeier 13469

using sledge hammer as

energy source Gough 13710

V -shaped valley Solaini 13723

Seismic sounding of the earth's

crust Gamburtsev 13848

Seismic surface waves, air

coupled Haskell 13594

caliche-covered area in New
Mexico Eisler 13939

dispersion. Ewing 14044

effect of internal friction on. Caloi 13593

in the ocean bottom Biot 13592

Love, dispersion curves Sato 13589,13590

generation of Sato 14033

in double surface layer Sato 13589

in heterogeneous medium. Sato 13591

Queen Charlotte Is. earth-

quake Coulomb 13336

velocity Sato 13587

new type Wood 13601

plane-parallel layer over

elastic semispace Keylis-Borok 13329

Rayleigh, condition of non-

generation Sato 14034

in ocean bottom Biot 13592

velocities Knopoff 14041

slow, across North America. Press 14043

Stoneley, in ocean bottom.. Biot 13592

vertical component of for

magnitude determina-

tions Bath 13342
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Author Abstract

Seismic surface waves—Continued
very short period Oaloi 13593

velocity in elastic plates Sato 13588

Seismic surveys, marine, navi-

gation system Oil Progress 13512

air drilling in Burke 13944

American River dam site Wantland 14088

Arctic ice islands :_._ Crary 14050

Atlantic Ocean Officer 13852

Denver - Julesburg basin,

Colo.-Neb Rummerfield 17320

Edwards Plateau, Poulter

method in Poulter 134G7

effects of salt solution en ve-

locities in Widess 13941

Hamburger Loch salt domes
Helms 13943

inadequacy of for shallow ex-

ploration Evison 14118

in highway engineering Moore 13922

Japan, coal fields of Iida 13471

,

14125

Tateishi 14124

New Mexico, caliche area... Eisler 13939

Michigan Wesley 13724

Persia, asymmetrical anti-

clines Germain-Jones 13727

southwest Hungary Vajk 13691

Texas, Kilgore area Towles 14104

Turkey, Cukurova Yungiil 13726

Seismic velocity-depth rela-

tion, method of determin

ing Kokesh 13937

Seismic velocity logging Summers 13964

Seismic velocity logging
method Vogel 13965

Seismic well velocity surveys,*

compared with delta-time

analyses Swan 13938

new method Kokesh 13937

Seismic wavelets, propagation

of Ricker 13586

Seismic waves, absorption co-

efficient of Yepinat'yeva 14108

air-coupled Benioff 13334

angles of emergence of Savarenskiy 14036

attenuation of Evison 13463

energy relationships at rock-

water boundary Ergin 14045

equation of frequency of Keylis-Borok 14032

first motions in, Pasadena

and Huancayo Bath 13854

frequency analysis Jakosky 14116

frequency of Menzel 13715

from explosions Menzel 13933

frontal, wave path near re-

ceiving station Riznichenko 13714

Fukui earthquake Yoshiyama 13337

in vertically stratified me-
dium Berson 14110

laboratory model studies of. Kaufman 13600

longitudinal, dispersion of.

.

Altenburg 13839

longitudinal, through core.. Denson 13855

multiply refracted Berson 14112

P*, velocity in central Italy. Di Filippo 13607

periods Hayes 13860

recorded ground motion of

P, PcP, S, and ScS Ergiu 14042

Author Abstract

Seismic waves—Continued
refraction with lower velo-

city layer Gamburtsev 13461

S', identification of Suzuki 13332

SVandSH Gutenberg 13856

shear, motion in Heinrich 13858

shear, vibration directions.. Dehlingcr 13857

T-phase Ewing 13333

T-phase, nature of Coulomb 14046

T, propagation Coulomb 13859

travel time curves of in

stripped earth Stechschulte 14040

travel time curve, (n-1) seg-

ment of Bugaylo 14111

up-hole travel times Woods 13711

velocity, as method of pre-

diction Gamburtsev 13848

in concrete Andersen 13602

Manix earthquakes Richter 13606

by delta-time analysis and
well surveys Swan 13938

from Helgoland ex plosion. Reich 13341

in interior of earth Birch 14075

in sediments Ruhmkorf 13468

iteration procedure for de-

termining Krouskij 14115

Japan Kanai 13853

Peissenberg coal mine Reich 14123

Permian basin sediments,

Tex.-N. Mex Daly 13721

southern California Gutenberg 13851

variation with depth Contini 14114

variation with depth and

distance Hattori 13609

variation with saturation. Hughes 14117

variation with time Hayakawa 13608

Seismicity, evaluation of Gubin 13849

Seismograms, interpretation

of Neumann 13850

Seismograph, Haeno Hayakawa 14107

strain, response to surface

waves Benioff 14038

vectorial, response to surface

waves Benioff 14038

with electronically adjust-

able constants Gassmann 13596

with one degree of freedom. Gassmann 13597

Wood-Anderson, simplified

model Tandon 13598

Seismograph-ground system,

natural vibrations in Pasechnik 13934

resonance phenomena in Pasechnik 14105. 14106

Seismology, bibliography of . _ Milne 13326

13327

13328

Seismology, observational Jeffreys 11074

review Tandon 13605

Seismometer, hinged, theory

of Byerly 14037

Seismotectonic zoning Gubin 13849,14053

Selp-potential log in shaly

sands Doll 13971

Shales, marine organic, radio-

active elements in Breger 13637

Siberia, thickness of crust in.. Gayskiy 13603

Slovakia, gravity surveys Kolbenheyer 13294

Snow, radioactive Garrigue 13388
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Sound ranging in medium of

unknown constant phase

velocity Schriever 14122

South Africa, geophysical sur-

veys for water Enslin 13739

radioactivity logging in Wit-

watersrand Simpson 13769

Stilfontein gold mine, geo-

physical surveys \\ eiss 13699

YVitwatersrand earth-
quakes, focal depth Gane 14047

South America, earthquake

distribution, depth, and

magnitude Koning 14054

South Dakota, exploration

problems in Williston ba-

sin Burg I394O

Southern Antilles, earthquake

distribution, depth, and

magnitude Koning 14055

South West A frica, seismicity

of Korn 13618

Spain, Avila province, gravity

survey Lozano Calvo 13302

earthquakes, Caravaca re-

gion, Murcia Rey Pastor 13352

Caravaca region, Murcia,

June 23, 1948 Rey Pastor 13356

Confrides (Alicante) Feb.

9,1949 Rey Pastor 13357

in Alicante June 9, 1947.- Rey Pastor 13355

in Catalonia 1948-49 Fontserg 13353

near Elche, 1947 Rey Pastor 1 3354

geophysical investigations

1950 Garcia Sineriz 13430

gravimetric network in Lo-

zano Calvo 13551

Huelva province, gravity

survey Espinosa de los Mcnteros 13301

seismicity of Granada Basin Tercedor 13616

Spraberry formation, induc-

tion logs _. Lytle 13505

radioactivity logs ._ Lytle 13505

Mardock 13506

Strain waves in rock Obert 13599

Stress-differences in the earth. Jeffreys 14074

Stress generating no Rayleigh

waves Sato 14034

Tadzik S. S. R., earthquakes,

Garmaskaya Oblast' 1949-

1950 Monakhov 13867

Tasman Sea, tectonic move-
ments in Brodie 14081

Tectonic divisions of North
America Eardley 13678

Tectonic theories, review Fourmarier 13600

Gallwitz 13899

Telluric currents, prospecting

by Migaux 13733

Telluric exploration method,

quantitative interpreta-

tion in Baranov 13734

Temperature, Campi Flegrei,

Naples Penta 13393

distribution within earth. ._ Uffen 14070

effect on magnetic properties

of rocks Roze 13322

Author Abstract
Temperature—Continued

fresh lava, O-shima Minakami 13659

increase of by adiabatic com-

pression Valle 13644

of consolidation of lava Imbo 13406

Temperature gradient, adia-

batic, in earth's interior. .. Valle 13890

Ternperature logging Basham 13977

Texas, airborne magnetic sur-

veys, Delaware basin Hoylman 13445

airborne magnetic survey,

serpentine district Jenny 13446

Edwards Plateau, seismic

exploration in Poulter 13467

exploration problems in Ana-

darko basin Clayton 13457

geologic and geophysical in-

terpretation of structure

in Kilgcre area Towles 14104

geophysical exploration in

Permian basin Swords 13910

radiowave transmission

demonstration Grand
Saline Barret 13957

San Andres dolomite, log

interpretation in Scotty 13502

seismic velocities, Permian
basin sediments Daly 13721

seismic velocity problem in

westernAndarkobasin.. Widess 13941

Thermal anomalies, Pechel-

bronn region, France Claude 13893

Thermal convection in mag-

netic field Thompson 13389

Thermal gradients, Arctic

slope, Alaska MacCarthy 13891

Dnieper-Donets basin Belyakov 13394

Donbass, U. S. S. R Kashpur 14071

Nottinghamshire, England. Bullard 13392

Thermal history of the earth _ _ Jeffreys 14074

Thermal instability in a

sphere Jeffreys 13889

Thermal investigations, west-

ern Hungary Scheffer 13560

Thermal radiation in volcanic

crater Fournier d'Albe 13898

Thorium, evaluation of by
autoradiography Imbo 13885

Thorium-uranium analysis by
scintillation counting Whitham 14068

Thoron alpha activity, dis-

crimination of Hurley 14063

Tibet, earthquake Aug. 1950

Kingdon-Ward 13364

Tidal deviations of the vertical. Malone 13811

Tidal gravity experiments. Tarrant 13809

Tomaschek 13810

Tilt, relation to volcanic activ-

ity, Vesuvius Imbo 13408

Titanium content, as method
of age determination Arrhenius 13888

Topography, mathematical

expression of Jung 13289

relation to earthquake dam-

age Nakano 13620
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Author Abstract

Torsion balance, best use of.. Haalck 13431

determination of local gravi-

tational field by Haalck 13806

Tphase.circum-Pacific shocks. Ewing 13333

nature of Coulomb 14046

propagation in Caribbean _

.

Coulomb 13859

Transducer, voltage-sensitiv-

ity of. Tajime 13509

Tunis, resistivity surveys,

hydraulic sills Castany 13481

Turkistan, earthquakes Qubin 14053

Turkey, earthquakes, 1947 to

1949 Lahn 13866

gravity and seismic surveys,

Cukurova Yungiil 13726

Uganda, Geological report

1950 Uganda Geol. Survey 13915

Uller's waves Officer 13331

Ungava Crater, magnetic sur-

veys Meen 13440

United States, earthquake his-

tory Wood 13347

earthquakes in 1950 Murphy 13863

U. S. Coast and Geodetic Sur-

vey, seismological activi-

ties, 1950 Roberts 14052

U. S. S. R., earthquakes in

Caucasus region Belousov 14058

earthquakes in Garmskaya
Oblast Gubin 14057

magnetic anomalies Roze 14099

rock bursts, Kizel basin Avershin 13879

seismicity of Akhalkalaki

plateau Kirillova 14059

seismic sounding of crust in. Gamburtsev 13848

thermal measurements,

Dnieper-Donets basin.. Belyakov 13394

thermal gradients, Donbass. Kashpur 14071

Uranium, evaluation of by
autoradiography Imbo 13885
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