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Alumtnum-26, tektites: Cherry 179-39 
Antarctica, age, penguin colony: Harring­

ton 176-9 
:age, rocks of eastern: Starik 177-20 
crustal thickness : Evison. 176-238 
earthquakes registered : Sytinskiy 179-356 
geothermal heat and glacier growth : 

Wexler 177-185 
gravity base station: Thiel179-234 
gravity surveys: I.G.Y. Bulletin 179-404; 

Lazarev 178-247 ; Ostenso 
179-235 ; Thiel 179-233 

gravity value: Harada 177-219 
. magnetic observations : Hatherton 179-

295 ; Oguti 179-290 ; Slaucitajs 
176-258 

magnetic surveys : Ostenso 179-235 ; 
Thiel179-233 

microseisms : Hatherton 178-318 ; Sytin­
skiy 179-356 

paleomagnetic measurements : Turnbull 
179-324 

radioactivity of air : Picciotto 176-296 
Russian geophysical studies : Sen'ko 176-

140 
seismic exploration, elevation control: Os­

tenso 179-408 
seismic surveys: Bentley 179-406 ; Imbert 

176-177; I.G.Y. Bulletin 177-
364, 179-404, - 405; Mather 
178-409; Murauchi 176-178; 
Robin 177-365 ; Thiel179-407, 
409 

trans-continental trough: I.G.Y. Bulletin 
177-364 

Arctic, carbon-14 dates: Rainey 178-8 
submarine volcanism: Gakkel' 176-362 
uplift of Svalbard archipelago : Birken­

majer 176-172 

Argon, loss mechanism : ·Amirkhanov 177-15 
retention in rocks and minerals : Amirk­

hanov 177-14 
terrestrial economy : Polanski 179-267 ; 

Turekian 179-268 
Argon-38, potassium minerals: Gerling 177-

253 ; Signer 178-272 
Arizona, carbon-14 dates: Flint 178-7 
Armenian S.S.R., gravity anomaly, relation 

to seismicity : Oganisyan 178-
54 

gravity surveys: Tatevosyan 178-245 
magnetization, . volcanic rocks: Akopyan 

177-301,302. 
Asia, crustal structure :- Savarenskiy 178-

264 ; 179-261 
fault~plane solutions : Scheidegger 179-80 

Atlantic Coastal Plain, seismic survey, 
Virginia -Florida: Woollard 
178-375 

Atlantic Ocean, crustal structure: Ewing 
176-234 ; Koryakin 176-233 

seismic surveys : Ewing 1.76-234 
Atmosphere : See Air 
Aurora, diurnal variation, Antarctica: 

Hatherton 179-295 
Aurora and magnetic pulsations: Kato 179-

296 
Australia, age, Broken Hill lead : Green­

halgh 177-10 
age; peat : Churchill 179-21 

uranium mineralization : Greenhalgh 
177-10 

carbon-14 dates: Flint 178-7 
geophysical exploration, Tasmanian dol-

erites: Wiebenga 177--155 
paleotemperatures : Dorman 179-280 
seismic travel times: Bolt 178-80 
volcanologic research 1954-57 : Fisher 

179-419 
Austria, seismic survey, Brandner glacier : 

Fortsch 176-175 
telluric surveys: Friedl179-152 

Azerbaijan S.S.R., age of intru~;~ives : Kash-
kay 179-11 

geothermal gradients: Mekhtlyev 179-243 
SP-logging, pyrite : Tarkhov 179-171 
underground gravity survey: Balavadze 

177-218 
Azores, Capelinhos eruption: Tazieff 178--

429 
submarine pits, relation to magma cham­

bers: Machado 179-416 

B 

Baltic · shield, age of Precambrian cycles : 
Gerling 177-12 

Basalts, magnetization, Canada: 
177-291 

DuBois 

magnetization, Germany: Nairn 178-295 
India: Deutsch 177-303 

Bashkir A.S.S.R., electrical logging: Neste· 
renko 178-149; Pernikov 177-
140; Zav'yalov 177-139 

Arctic Ocean, geotectonics and magnetic Basin-range structure from gravity survey: 
anomaly: Hope 177-378 Thompson 176-190 
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Batholiths, age of North American : Larsen 
176-18 

Bauxite, seismic surveys, U.S.S.R.: Andreyev 
179-401 

Bavaria, explosions, recorded at Pr"dhonice: 
Karnik 176-91 

Belgian Congo, earthquakes 1909-54: Her· 
rinck 179-54 

geophysical surveys, Nyiragongo volcano : 
Magnee 178-430 

volcanic eruption, 1958 : Berg 177.:...387 
Belgium, age of Bolling wood : Pee 177-5 

seismic survey, Campine coal: Ruehmkorf 
178-400 

Bentonites, age, North America : Folinsbee 
178-17 

Bermuda, submarine topography : Northrop 
178-418 

Beryllium-7, meteorological use: Lal 178-
270 

tropical atmosphere: Goel177-264 
Beryllium-tO, dating basis : Merrill 178-22 

tektites : Cherry 179-39 
Biotite, age, Brazil: Herz 178-18 

age, Ukraine : Komlev 179-7 
suitability for argon dating: Starik 177-

16 
Bismuth, meteorites : Ehmann 179-33 
Bismuth-212, branching ratio: Evans 177-

315 
Black Sea, microseisms : Kostina 176-292 ; 

Monakhov 176-291 ; Stolypina 
179-350 

Black Sea basin, seismicity : Levitskaya 179-
56 

Bones, dating by /l-radioactivity: Oakley 
176-20 

Borneo, tektite from : Roe 179-44 
Boron-10, minerals, measurement: Allais 

179-::!70 
Boundary value problems, generalization of 

previous methods of solving : 
Shuleshko 177-167 

California, age of Searles Lake deposits : 
Flint 176-6 

continental shelf : Moore 176-352 
-earthquakes, 1906 and 1940, energy : 

Byerly 177-56 
1952, Kern County: Scheidegger 179-

78 
geomagnetic micropulsations : CampbeU 

179-309 
seismicity maps: Richter 177-86 

Caliper log data, comparison with gamma­
ray : Bunker 177-331 

Calorimeter, portable, for thermal areas: 
Benseman 176-205 

Canada, aeromagnetic maps, Manitoba : Can­
ada Geological Survey 179-338 

aeromagnetic maps, New Brunswick: Can­
ada Geological Survey 179-337 

Northwest Territories: Canada Geo­
logical Survey 179-339 · 

age determinations: Canadian Geophysi-
cal Bulletin 178-169 

carbon-14 dates: Flint 178-7 
crustal thickness : -Richards 177-246 
electromagnetic surveys, sulfides : Bragg 

176-110 
exploration activity 1959 : Oil in Canada 

178-170 
geophysical research : Canadian Geophysi­

cal Bulletin 178-169; Garland 
177-145 

gravimeter calibration line: 'Innes 179-
213 

gravity measurements, absolute: Innes 
178-236' 

logging techniques : Canadian Well Log­
ging Society 179-181 

magnetization, Tertiary basalts: DuBoht 
177-291 

mine bumps and earthquakes, Crows-nest 
Pass: Milne 177-39 

mineral exploration, 1958: Smellie 177-
147 

new method of solving: Shuleshko 177- Carbon dioxide, natural, origin: Lang 176-
166 239 

Brazil, age of granites: Herz 176-13, 178- Carbon-14, 
18 

geochemistry, fresh 
Broecker 177-254 

water: 

British Columbia, gravity survey, southern: Carbon-14 content, sea water: Fonsellus 
Garland 178-239 177-256 

seismic survey, Vancouver Island: Cana- wood, effect of climate: Whitaker 178-320 
dian Geophysical Bulletin Carbon-14 dating: See Age determinations, 
178-169 carbon-14 

Building material, electrical exploration: Carbon isotopes, fresh water carbonates: 
Shibakov 178-115 Clayton 177-255; Vogel 178-

Bulgaria, radioactivity logging apparatus : 273 
Nikiforov 177-335 

seismic regionalization: Yaranov 178-37 
Bushveld Complex, magnetization: Gough 

176-276 

c 

igneous rocks : Vinogradov 178-271 
marine carbonates: Clayton 177-255 
meteorites : Vinogradov 178-271 
natural C02 : Lang 176-239 
sea water, North Atlantic and Arctic: 

Fonsellus 177-256 
Calderas, origin, gravity evidence : Yoko- Carbonate rocks, logging: Nesterenko 178-

yama 176-198, 179-232 149; Per'kov 178-180 
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Carbonates, fresh . water, carbon isotope 

ratios: Vogel 178-273 
marine and freshwater, distinguished by 

isotopes: Clayton 177-255 
Caribbean Sea, crustal structure: I.G.Y. 

Bulletin 177-248 
carpathian foreland, seismic surveys : Pet­

kevich 179-402 
Ca-rpathians, crustal structure : Yevseyev 

178-267 
Caspian Sea, crustal structure: Gagel' gants 

179-262 
Caucasus, earthquakes, distribution : Dzhib­

ladze 176-34 
earthquakes, location: Papalashvili 178-

63 ; Tvaltvadze 176-35 
igneous cycles : Afanassiev 178-16 
lead-isotope composition : Tugarinov 179-

275 

Comet impacts on moon, seismic energy : van 
Dorn 177-374 

Compressibility, sandstone reservoinl: Fatt 
176-87 

Computer for gravity data: Klushin 178-
223 

Continental drift, causes: Gussow 177-176; 
Hapgood 177-175; Sehetdeg­
ger176-164 

India: Deutsch 176-277 
orocline concept: Wilson 176-165 
paleobiological evidence: Carey 178-217 
paleomagnetic evidence : Carey 178-217 ; 

DuBois 178-293; Patterson 
176-271; Runcorn 177-289 

paleowind evidence : Laming 176-166; 
Raasch 176-167 

relation to polar wandering : Creer 176-
273 

Central America, carbon-14 dates: Flint symposium: Carey 178-217 
178-7 tectonic approach : Carey 178-217 

volcanoes, 1957 state: Pough 178-428 zoogeographic evidence against: Maksi-
catalog: Mooser 176-363 mova 176-168 

Charnoekites, age, Ukrainian, S.S.R.: Kom· Continental shelf, California: Moore 176-
lev 179-7 352 

Chile, gravity survey, Chtllan: Lomnltz Continents, evolution: Magnitskiy 179-188; 
178-241 Wilson 176-162 

China, geophysical institutes: Wilson 177- origin: Hilsenberg 177-179; Kennedy 
146 179-187 

geophysical research : Bullen 178-194 
magnetization, Silurian siltstone : Wen­

you 177-304 
seismicity map: Gorshkov 177-53 
seismological developments : Kharin 179-

58 
Clastic minerals, age, paleogeographic value : 

Vistelius 177-19 
Clay, rheological properties: Murayama 176-

349 
Clay content, sandstones, from gamma log : 

Polak 177-320 
Clay deposits, electrical surveys, Germany : 

Flathe 178-135 
Coal, electrical conductivity, effect of im· 

purities: Toporets 176-132 
electrical logging, U.S.S.R.: Butakov 

176-129 
gamma-gamma logging, Donets basin : 

Garkalenko 177-336 

Convection in mantle : Latynina 176-201 
Copper isotopes, abundance variations : 

Walker 176-240 
Copper ore, . electrical surveys, Mauritania : 

Huot 178-131 
Core, chemical . composition : MacDonald 

176-222 
fluid motion: Elsasser 177-271 
hydromagnetic disturbances: Tamao 177-

268 
reflection at inside boundary: Gutenberg 

179-89 
seismic wave propagation : · Duwalo 176-

69 
solidity of inner: Bullen 177-235 

Correlation, evaluation measures : Tauben­
hetm 176-151; Rawer 179-179 

Cosmic rays, isotopic compositions: Johans­
son 177-252 

meteorites : Subcommittee on Nuclear 
logging methods : Plewa 176-118 
seismic surveys; Netherlands : Riel 

397 
178

_ Geophysics 178-269 
Creep, internal friction and wave dispersion : 

Coal mine, geothermal measurements, Ger­
many : Benthaus 178-257 

Colorado,· gravity and magnetic surveys, 
Uravan Area: Joesting 178-
306; 

radioactivity surveys, Chicago Creek : 
Harrison 178-338 

Colorado Plateau, electrical properties of 
cores: Keller 178-160 

electrical surveys, uranium-vanadium 
ores : Kelly 178-130 

isotopic study of uranium ores: Miller 
176-242 

radioactivity surveys, carnotite: Kelly 
178-130 

Lomnitz 178-98 
prediction : Nishihara 176-347 

Crust, constitution: Rittmann 177-243 
development : Popov 179-252 
earthquake deformation: Bendefy 177-43 
electrical conductivity, Europe: Fleischer 

176-22 
exploratory drilling: Kosygin 176-231 
I.G.Y. research: Ewing 176-227 
magnetoelasticity : Szemeredy 179-311 
recent deformation: Birkenmajer 176-

172 ;· Meshcheryakov 177-180; 
Pronich€va 178-218 ; Saxov 
177-181 

See also Crustal tilt 
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Crust-Continued 
rheological properties: Hiersemann 176-

346 
source of volcanism in: Pospeloy 177-244 
wave guides : Magnitskiy 178-263 

Crustal strain, accompanied by earthquake : 
Takada 178-49 

Crustal structure, Alberta : Canadian Geo­
phy8ieal Bulletin 178-169; 
Richards 176-232, 177....;246 

Antarctica: Evison 176-238 
Asia: Savarenskiy 178-264, 179-261-
Atlantic Coast: Hersey 177-247 
Atlantic Ocean: Ewing 176-234 ; Kory-

akin 176-233 
Caribbean : I. G. Y. Bulletin 177-248 
Carpathians: Yevseyev 178-267 
Caspian Sea: Gagel'gants 179-262 
continents and oceans: Kosminskaya 178-

262 
Europe: Caloi 177-251; RotM 177-250 
explosion data: Press 177-101 
Finland : Porkka 177-46 
Georgian S.S.R. : Balavadze 176-235 
gravity and seismic measurements: Wool-

lard 179-257 
Iceland : Tryggvason 179-260 
Japan: Hisamoto 178-48; lida 179-85; 

Matuzawa 179-263; Usami 
176-237 

Love waves: Press 177-240 
Mediterranean :·Ewing 176-234 
Mendocino fracture zone: Talwani 176-

184 
Mid~Atlantic ridge: Ewing 176-234 
New Zealand: Eiby 178-268 
North Pacific: DeNoyer 179-264 
Norwegian Sea: Ewing 176-234 
Puerto Rico Trench : Talwant 179-259 
Rumania: Demetrescu 178-265; Enescu 

178-266 
seismic evidence: Bath 176-228 ; ·Byerly 

176-229 
South Africa: Hales 177-249. 
surface wave dispersion: Sato 179-91 
U.S.S.R. : Kosminskaya 176-236, 178-262 
United States : Ewing 176-230 ; Hersey 

177-247 
velocity experiments: Birch 177-245 
worldwide: Bath 179-258 

Crustal tilt, Hawaii: Eaton 179-412 
Japan: Yamaguti 179-196 
relation to earthquakes : Bonchkovskiy 

176-57; Calot 177-63; Nishi­
mura 177-64 

Cryptoexplosion structures, meteorite im­
pact origin : Dietz 179-34 

Czechoslovakia-continued 
seismic waves from Bavarian 

Karnfk 176-91 

D 

blasts: 

Damsites, electrical surveys, Italy : Vecchia 
178-395 

geophysical surveys, France : Mathiea 
178-173 

seismic surveys, France : Mathiez 178-396 
Italy: Vecchia 178-395 · · 
Sweden: Welin 178-401 

Data processing in geophysics : Landsberg 
17s-,.191 

Deep sea ash, Worzel layer: Anders 178-
416; Ewing 177-376; Worzel 
177-375 

Deep sea sediments, dating by cosmic­
spherules: Pettersson 177-24 

heat conductivity: Von Herzen 179-245 
Deflection of vertical, absolute, France _and 

North Africa: Lejay 178-208 
Deformation, dolomite, exp.erimental: Higgs 

176-351 
earthquake : Ben defy 177-43 
near mines: Hiramatsu 178-102; Netu­

nakhin. 177-121; Salustowicz 
177-93 

recent, Arctic : Birkenmajer 176-172 
North Caspian : Pronicheva 178-218 

sedimentary rocks at high tempe~ature: 
Handin 176-350 

Denmark, a~e, Wiirm interstadial: Tauber 
176-7 

gravimetric calibration line: Kejls~ 177-
210 

gravity survey: Saxov 177-211 
Density, earth's interior: Bernasconi 177-

233 
variation with depth, effect on gravity. 

derivatives : Vyskocil 176-:185 
Deuterium-hydrogen ratios, water in vol·· 

canic glasses : Friedman 176-
241 . 

Dielectric constant, relation to resistivity: 
Piskunov 176-131 

Diffusion-absorption potentials, drill holes ; 
Shapiro 177-135 

Dip logging: Franks 179-184 
·Dolerite, geophysical exploration, Tasmania; 

Wiebenga 177-155 
magnetization, Antarctica: 

179-324 
Turnbull,: 

-Dolomite; deformation: Higgs 176-351 
Dunlte, elasticity: Nlshitake 177-242 

E 

Cyrtolite, age, India: Venkatasubramanian Earth, age: Baranov 179-3 
179-18 axis, shift: Jardetzky 176-247 

Czechoslovakia, age, glauconites : Kazakov composition: Levin 176-216 
177-18 evolution, geochemical: Saukov 176-220 

age, granites: Kantor 178-19, 179-14 orocline concept: Carey 178-217 
pegmatite: Kantor 178-19 physicochemical: Popov 179-252 

electrical logging, disconformities shown expansion: Egyed 177-178, 178-215; Hil-
by SP : Dlabac 176-128 genberg 177-179 
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Earth-Continued 

figure, astronomic-geodetic and gravity 
· data : Gromov 178-201 

glaciation : Fischer 176-161 
gravity data : Arnold 176-156 ; Heis­

kanen 177-169; Jeffreys 177-
17 4 ; Levallois 178-209 

hypothesis-free determination: Leder-
steger 178-204 

lunar observations: Markowitz 177-
172 

methods of calculating: Bragard 176-
154; 178-200; Kazinskiy 177-
171; Molodenskiy 178-199 

northern and southern Europe : Heis­
kanen 177-169 

rotation : Stovas 178-206, 207 
satellite data: Blitzer 176-158; King­

Heles 177-173; Lecar 176-
160; Markowitz 177-172; 
O'Keefe 176-159 

smoothed model : de Graaff-Hunter 178-
202 

free oscillations: Benioff 178-85; Pekeris 
177-80; Shlanger 179-92; 
Takeuchi 178-93 

geochemical evolution : MacDonald 179-
236; Saukov 176-220 

heat balances: Subcommittee on Nuclear 
Geophysics 178-269 

melting temperature in: Uffen 176-202 
origin: Levin 176-216 

history and constitution: ·Jeffreys 179-
250 

primordial temperature: Safronov 177-
221 

rotation, core motion: Elsasser 177-271 
figure : Stovas 178-206, 207 
geotectonic effect : Stovas 178-52, 179-

192 
thermal history : Lyubimova 178-249 

Earth currents, conducting interior: Vol­
land 178-26 

Europe: Fleischer 176-22 
geomagnetic activity : Carstoiu 176-21 ; 

Grenet 177-27 
Georgian S.S.R.: Bukhnikashvili 177-31; 

Kebuladze 177-30 
Japan: Yokouchi 178-29 
Lake Baikal: Vinogradov 177-29, 178-28 
mantle: Parkinson 177-283 
measuring apparatus, Hungary: AdAm 

176-25 
meteorological conditions: Lashkhi 177-28 
micropulsations, U.S.S.R.: Kalashnikov 

177-284 
monograph: Bukhnikashvlli 177-26 
short-period variations: Barsukov 176-24 
volcanic activity, Sakurajlma: Yoshi-

matsu 178-432 
Earth shell, displacement: Ma 179-195 
Earth tides, harmonic analysis : Lecolazet 

177-79, Pertsev 177-77 
observations, France: Blum 177-78; Leco­

lazet 177-79 

Earth tides--Continued 
review: Melchior 177-76 
well levels : Melchior 178-86 

Earth's dynamo, forced oscillations : Riki­
take 179-284 

Earthquake faults, physical conditions from 
geodetic data: Kasahara 176-
56 

Earthquake motion, amplitude-period rela­
tionship : Kanai 176-61, 62 

initial amplitude: Kirnos 177-62 
surface and underground : Kanai 179-83 

Earthquake wave guides, crust and mantle: 
Magnitskiy 178-263 

Earthquake waves, abnormal intensity 
zone : Okura 178-78 

angles of emergence : Sa varenskiy 178-61 
body, amplitude as function of distance: 

Ruprechtova 176-58 
coda, explanation: Das Gupta 179-112 
crustal structure: Bath 176-370 ; Kosmin­

skaya 178-262 
energy: Bii.th 177-57 ; Bune 178-65 ; De 

Noyer 176-50; Rykov 177-73; 
van Dorn 177-374 

energy recorder: Rykov 177-73 
G~ mantle structure from: Press 177-240 

tiltmeter observations: Blum 177-78 
Love, crustal structure: Press 177-240 

dispersion : Sikharadze 179-94 
lunar impact : van Horn 177-37 4 
magma-chamber location: Gorshkov 176-

359 
near earthquakes, correlational study : 

Aki 179-90 
P, amplitudes near shadow zone : Leh­

mann 177-67 
azimuth deviations, Djakarta: Ritsema 

179-86 
velocities, Iceland : Tryggvason 179-260 

PKP, traveltimes to 145°: Bolt 179-88 
PP and SS, amplitudes near 40° : Vanek 

179-87 
period-amplitude relationship: Terashima 

179-82 
period, local earthquakes: Mikumo 177-

66 
phases at 105°-115°: Lehmann 178-77 
preliminary tremor, Japan: Iida 179-85 
propagation, effect. of core: Duwalo 17~ 

69 
Rayleigh, crustal structure : Ewing 176-

230 
in mantle: BAth 177-69; Blum 177-78; 

Takeuchi179-253,254 
second shear mode : Oliver 179-93 
velo<'lty determination: Savarenskiy 

177-68 
reflected at core boundary: Gutenberg 

179-89 
reflected at MohorovicM: Kamitsuki 177-

65 
S, long-period : Shlanger 179-92 

particle motion: Nuttli 176-59 
spectral structure, effect on magnitude 

scale: Matumoto 179~66 
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Earthquake waves--Con tinned 
surface, dispersion: BA.th 179-258; Sa to 

179-91 
energy: B§.th 177-57 

T-phase : Milne 179-95 
traveltimes, Australia: Bolt 176-824 
velocities, Sakurajima Volcano: Kago- . 

shima Local Meteorological 
Observatory 178-79 

Earthquakes, 1957: Due Rojo 179-47; 
Grylgewicz 177-35; Lotze 176-
28 

acceleration, intensity SICale: Martelly 
176-33 

aftershocks, statistical study: Kurimoto 
179-69 

Alaska, July 1958 : B!th 177-69; Brazee 
178-33; Tocher 176-30 

Algeria, 1954, turbidity currents: Heezen 
177-41 

Antarctica (recorded at Mirnyy) : Sytin­
skiy 179-356 

Belgian Congo, 1009-54: Herrinck 179-
54 

Black Sea basin : Levitskaya 179-56 
Bulgaria: Yaranov 178-37 
California, Kern County, focal mecha­

nism : Scheidegger 179-78 
San Francisco and Imperial Valley: 

Byerly 177-56 
seismicity map: Richter 177-36 

Caucasus, 191,2-53 : Dzhibladze 176-34 
1951 : Tskhakaya 177-48 
location: Papalashvili 178-63 ; Tvalt­

vadze 176-35 
China, seismicity map: Gorshkov 177-47, 

53 
cosmic origin : Tamrazyan 178-40, 55 ; 

Tomaschek 179-96 
crustal deformation caused: Bendefy 177-

43 
crustal strain, accompanied : Takada 178-

49 
erustal tilt: Caloi 177-63; Nishimura 

177-64 
crustal tilt before and during : Bonchkov­

skiy 176-57 
distinguishing from nuclear explosions : 

Mark 178-108 
distortion of pulselike signals : Landis· 

man 178-81 
distribution of foci : Grin 178-53 
earth's rotation: Stovas 178-52, 
Ecuador, 1534-1958: Comite del Afio 

Geofisico lnternacional del 
Ecuador 179-50 

Aug, 1949 :. Martelly 176-33 
effect on buildings : Adem 176-46 ; Gold­

berg 176-45; Kanai 176-47, 
48 ; Nazarov 178-5'1 

effect on well levels, Georgia : Stewart 
177-38 

electric effects accompanying : Volarovich 
178-158 

Earthquakes--Continued 
energy, computations: BA.th 1t77-57; By­

erly 177-56; GUvenko 179-64 
measuring instrument : Belotelov 179-

108 
epicentral azumith, determination : Sav­

arenskiy 177-68, 178-61 
eplcentral determination: Esteban Car­

rasco. 178-56,; 57 ; GillC 178-59 
Koning 177-54; Papalashvill 
178-63; Sultanova 178-60; 
Tokmulin 178-58 ; Tvaltvadze 
176-35 

fault plane solutions, statistical analysis: 
Scheidegger 179-71 

tabulations : Hodgson 178-711; Keylis­
Borok 178-68 ; . Sch§.ffn.er 179-
72 

See also Earthquakes, focal mechanism 
Finland, 1956: Porkka 177-46 
first motions, Chapel Hill, N.C.: Mac­

Carthy 178-31 
focal determination, Caucasus : Tvalt­

vadze 176-35 
macroseismic data : Martelly 176-38 ; 

Sponheuer 177-55 
statistical: Gllvenko 178-62, 179-64 

focal mechanism, Asia : Scheidegger 179--
80 

calculation: Byerly 178-67 ; Das 176!-
345; Enescu 179-76; Healy 
177-87; Jobert 179-74; Kasa­
hara 179-75 ; Keylis-Borok 
179-73; Knopoff 177-88; Mc­
Intyre 178-72; Schaffner 179-
72 ; Stauder 177-60 ; Teisseyre 
176-52 

California: Byerly 177-59; Scheidegger 
179-78 

geodetic data : Galanopoulos 176-55 
Indonesia: Veldkamp 179-79 
Japan: Ichikawa 178-76 
Kamchatka : Benioff 178-73 
macroseismic evidence : Galanopoulos 

179-77 
Nevada: Byerly 177-59 
Pacific: Hodgson 177-61 ; St. Amand 

178-74 
review: Hodgson 178-75 ; Honda 178-

69 
rheological properties of crust from : 

Hiersemann 176-346 
Russian research : Keylls-Borok 178-

68 
southeast Asia : Ritsema 178-70 
structure: Hiller 177-58 
See also Earthquakes, fault plane solu· 

tions 
frequency, statistical study: Rlznlchenko 

176-49 
Georgia, 1811-1947: Stewart 177-37 
Georgian S.S.R., Feb. 1953: Lebedeva 

176-36 
Germany, focal depth: Sponheuer 177-55 
ground motion, spectral aspect : Thomson 

176-60 
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Earthquakes--Continued 
Hawaii, Apr.-June 1958: Eaton 176-361 
Hindu-Kush, deep : Shirokova 179-255 
Hungary, 1880-1956; Csomor 177-44 

Jan. 1956: Bendefy 177-43; Bisztric­
zAny 177-45 

Iceland, 1956-58 : Tryggvason 179-51 
seismicity : Tryggvason 178-36 

India, July 1956 : Tandon 178-46 
intensity scales, acceleration: Martelly 

176-33 
comparison : Gorshkov 179-63 

Iran, 1909-57 : Peronaci 178-45 
Dec. 1957: Peronaci 178-45 

Italy, 1953-57: Panfilis 178-35 
Montespertoli 1958: Panfilis 177-42 

Japan, crustal structure: Hisamoto 178-
48 

epicenters : Kodama 179-59 
July 1952 : Takada 178-49 
Kii Peninsula : Miyamura 179-60 
Kyushu district: Yoshimura 179-61 
magnitude formula : Tsuboi 178-47 
tripartite observations : Miyamura 179-

84 
Kirgiz S.S.R., Kok-Shaal region : Grin 

178-39 
Kurile Islands, June 1952: DeNoyer 179-

264 
Kurile-Kamchatka, 1954-56: Kondors­

kaya 176-42 
Los Angeles Basin, seismicity map : Rich­

ter 177-36 
Madagascar, 1955 and 1956 : Poisson 

178-34 
magnetic secular variation : Orlov 177-

278 
magnetoelastic effects : Szemeredy 179-

311 
magnitude, determination: BisztricsAny 

179-65 ; Droste 176-51 ; Van~k 
178-64 

distribution : Suzuki 179-68 

Earthquakes--continued 
Nevada, Fairview Peak 1954: Byerly 177-

56 
Wonder, 1903: Slemmons 178-32 

New Zealand, 1877, tsunami from: Gregg 
176-43 

1954 : Hayes 179-62 
Pacific, mechanism: Hodgson 177-61; St. 

Amand 178-74 
prediction : Bonchkovskiy 176-57 ; Nishi­

mura 177-64; Takada 178-49; 
Tamrazyan 178-40, 55 

Rumania, distribution: Florinescu 179-
52 

Russian popular work: Voropinov 178-
424 

Siberia, June 1957 : Puchkov 178-42 
Solomon Islands, 1952-56 : Grover 176-44 
Southeast Asia, focal mechanism: Rit-

sema 178-70 
Tadzhik S.S.R., 1865-1952: Semenov 177-

49 
1955 : Kukhtikova 177-50 
Garro region : Gzovskiy 176-40 ; Rizni­

chenko 179-57 
U.S.S.R., Caucasus, traveltimes: Tvalt• 

vadze 179-55 
Krasnaya Polyana 1955-56 : Dzhabna 

176-37 ; Kats 176-38 ; Rus· 
tanovich 176-39 

Kyren, Aug. 1958 : Puchkov 178-38 
Muya, June 1957: Puchkov 178-42; 

Solonenko 178-41 
seismicity map: Gorshkov 177-47 
Tien Shan: Kazanli 177-51 

United States, history : Heck 178-30 
seismicity map: Richter 177-36 

Uranus position : Tomaschek 179-96 
Utah, Feb. 1958 : Berg 176-29 
West African Rift Valley: de Bremaecker 

179-53 
focal dimensions from: Teisseyre 176- Yellowstone, 1959: Tillotson 179-49; 

52 U.S. Coast and Geodetic Sur-
relation to number : Tsuboi 179-67 vey 179-48 
variation with azimuth : Nagamune Echo sounding, improved method: Sergeyev 

179-70 178-361 
well-level fluctuations: Eaton 178-50 

magnitude and energy : Iida 178-66 
magnitude scale, spectral structure of 

waves : Ma tumoto 179-66 
Mexico, July 1957 : Duke 177-40; Figue­

roa Abarca 176-31 ; Merino y 
Coronado 176-32 

Ecuador, earthquakes, 1534-1958 : Comit6 
del Afio Geofisico Interna­
cional del Ecuador 179-50 

earthquakes, Aug. 1949: Martelly 176-33 
Egypt, carbon-14 dates: Flint 178-7 

radioactivity of phosphates: 
176-302 

Hussein 
mine bumps: Milne 177-39 
Mongolia, Dec. 1957 : Florensov 

Solonenko 178-43 
177-52; El Salvador, seismographs at San Salvador 

seismicity map : Solonenko 178-44 
Montana, Aug. 1959: Tillotson 179-49; 

U.S. Coast and Geodetic Sur­
vey 179-48 

moon as trigger : Tamrazyan 178-40, 55 
near, azimuth and apparent velocity : 

1\fiyamura 179-84 
energy: Bune 178-65 
Love wave dispersion: Sikhuradze 179-

94 

Elastic 

station : Boletin Sismol6gico 
del Servicio Geol6gico Na­
cional de El Salvador 177-75 

disturbances, from time~periodic 
twist on spheroidal cavity: 
Chakraborty 176-68 

Elastic overburden, ground motion : ' Am­
braseys 178-100 

Elastic solid, thermoelasticity : Shima 176-
83 
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Elastic waves, absorption: Ivakin 176-82; Elastic waves-Continued 
Karus 176-89 

amplitude: Davydova 176-76 
attenuation: Treitel 177-84 
dispersion Dorman 176-79; Jobert 179-

126; Keylis-Borok 177-90; 
Lomnitz 178-98; Tazime 179-
25 ; Yanovskaya 176-81 

ideal guide, arbitrary point source: Teis­
seyre 178-95 

line source in ground: Kobayashi 179-110 
longitudinal, amplitude: Davydova 176-

76 
scattering: Knopoff 176-74 

Love, amplitude: Stoneley 177-91 
disperson: Dorman 176-79; Jobert 

179-126 
energy: Stoneley 177-91 
multilayered mediums: Sato 179-127 
torsional oscillation of earth: Takeuchi 

178-93 
multiplet: Gassmann 179-111 
propagation, anisotropic media : 

176-84 

Helbig 

higher velocity layers : 
179-119 

Parkhomenko 

liquid layer: Liu 179-114 

velocity, crustal structure from experi­
ments: Birch 177-245 

"elastic characteristics'': Kalinina 176-
88 

laboratory measurements: Balakrishna 
179-130, 131; Bayuk 178-104; 
Desbrandes 177-96 ; lida 178-
103, 179-129 ; Kalinina 178-
105 

moisture : Kalinia 178-105 
Bee also Seismic waves 

Elasticity, aluminum alloys: Bayuk 178-
10-! 

dunite and periclase: Nishitake 177-242 
homogeneous isotropic body : Takeuchi 

178-92 
limestones : Kuiper 

177-94 
177-95; Peselnick 

rocks under pressure: Silayeva 177-97: 
Volarovich 178-106 

sandstone: Bayuk 178-104 
soil : Jones 177-99 
syenite : Bayuk 178-104 
theory, asymptotic solutions: Skuridin 

178-90, 91 
review : Goodier 178-89 

Elastostatics, solution of integral equations: 
Fredricks 176-70 

mediums with solid friction: Knopoff Electrical anisotropy, determination: Sumi 
179-115 177-105 

plane horizontally layered earth: Enescu Electrical 
178-94 

conductivity, coals, effect of im· 
purities : Toporets 176-132 

crust, central Europe: Fleischer 176-22 
earth's interior, shell model: Volland 177-

141 

propagation, visual 
176-85 

study: Vosahlo 

Rayleigh, dispersion: Keylis-Borok 177-
90; Tazime 179-125 ; Yanovs­
kaya 176-81 

dissipation: Macdonald 178-97 
propagation : Buckens 176-80 

reflection, boundary with intervenient 
layer: Sato 179-121 

heterogeneous medium: Tsepelev 177-
81 

plane n-layer case: Weber 179-123 
three-layer case: Coloma Perez 177-82 
weak boundary: Chekin 177-83 

refracted, character: Oguchi 179-124 
refraction, at weak boundary : Chekin 

177-83 
in uniaxial inhomogeneous medium : 

Weber 179-120 
refraction and reflection, interface with 

large velocity contrast : Nuttli 
178-96 

SH, reflection at solid-fluid boundary . 
Oguchi 179-122 

shear, anomalous: Healy 177-87 
model experiments : Evans 176-86 
scattering: Knopoff 177-86 

surface, dispersion: Sato 176-78 
propagation at cylindrical hole in solid : 

Stilke 179-109 
propagation from solid 

Tazime 179-113 
to liquid: 

frozen rocks: Ananyan 177-142 
limestone: Guizonnier 178-159 

Electrical exploration, alluvium thickness: 
Tarkhov 176-97 

building materials: Shibakov 178-115 
central induction method: Yoshizumi 178-

116 
charged body method: Nepomnyashchikh 

177-113 
continuous vertical profiling, offshore: 

Nazarenko 178-113 
dipole profiling : Blokh 178-111, 112 ; 

Nazarenko 179-136 
direct resistivity method : Petrucci 179-

134,135 
disseminated ores : Shaub 176-100 
frequency resistivity method : Hrdlicka 

177-109 
ground-water flow : Smirnov 179-143 
high frequency: Dayev 176-107 
induced polarization: Bulashevich 176-

99; Kudymov 178-119 ; Mar­
shall 179-139; Postel'nikov-
179-141; Schufle 176-98; 
Seigel 178-118 ; Yunagihara 
178-120 

induced polarization method: Baldwin 
178-117; Gel'bukh 177-116; 
Komaroy 177-117; Sumi 179-
140 
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Electrical exploration-continued 

instruments, electronic : Karandeyev 179-
137 

interpretation models: Nedyalkov 177-
114, 115 

:inverse problem: Nedyalkov 176-95 
-karst: Bystritskiy 179-159 
magnetotelluric method : Berdichevskiy 

179-153 
mine dislocations: Netunakhin 177-121 
multilayer problems: Roman 178-109; 

Tsekhov 178-110 
.outcropping layers: Chetayev 177-106 
phase difference meter: Yoshizumi 176-

108 
:.resistivity, asymmetrical set-up : Blokh 

178-111 
complex structure: Alfano 179-133 
conversion of diagrams: Cassinis 177-

111 ; Zavadskaya 177-112 
"geohm" unit: Orellana 177-104 
permeability determination: Komarov 

178-114 
profiling: Berdichevskly 177-107; Ono 

176-115; Shuval-Sergeyev 177-
108; Tikhonov 179-146 

,roadbeds, U.S.S.R.: Tokarev 1,79-138 
-self-potential, alluvium: Tarasov 177-118 

tabular bodies: Roy 179-142 
tellurie method : Berdichevskiy 179-153 ; 

Friedl 179-152; Kopelev 179-
154 

terrain effect: Chanturishvili 176-96 
three-electrode profiling: Blokh 178-111 
three-layer case : Skugarevskaya 178-125 
See also Electromagnetic exploration 

Electrical field, cylindrical electrode on in­
sulating probe : de Witte 1(18-
146 

elongated and oblate spheroids: Gel'bukh 
177-116 

induced by ocean currents : Tikhonov 
177-32 

Electrical logging-Continued 
integrated sonde : Sarkisov 177-137 
Japan, comparison with electrical profil­

ing: Ono 176-115 
Kazakh S.S.R., sulfides: Plyusnin 178-

155 
laterolog: Blokh 177-110; Petrosyan 178-

150 
lignite: Pflug 1,76-127 
London basin : Gray 176-126, 177-130 
microlaterolog: Brown 179-163; Ismet 

179-166, 167; Nesterenko 
178-149 ; Neyman 179-165 ; 
Shevkunov 178-148, 179-164 

monographs : Dakhnov 178-145; Schlum­
berger Well Surveying Corpo­
ration 178-196 

qualitative interpretation: Southwick 
176-117 

resistivity, 'mud filtration: Flock 179-
162 ; Johnson 179-161 

PDR ·curves from apparent resistivity; 
Grujic 177-136 

precise analysis: Mann 177-128 
pressure: Glanville 177-129 
reverse-wetting: Graham 177-132 

slide rule for computations: Hamilton 
176-125 

SP, Bashkir A.S.S.R. : Pernikov 177-140 
clay content: Dakhnov 178-157 
departure curves: Worthington 176-120 
disconformities : Dlabac 176-128 
porosity: Pernikov 177-140; 
pyrite : Tarkhov 179-171 
streaming potential : Gondouin 176-

121; Hill179-169 
tectonic interpretation from: Sigal179-

174 
water: Kozina 178-156 

sulfides : Tarkhov 179-171 
three-electrode probes, theory : Al'pin 178-

151 
U.S.S.R., Irkutsk coal basin : Butakov 

176-129 induced by tides : Kiyono 178-2:7 
stratified medium, analogy with seismic 

propagation: Baranov 176-94 Yugoslavia: Aksin 177-138 
:Elect:dcal logging, anisotropic strata: Electrical properties, ground, relation to 

Kulinkovich 179-160 lightning risk: Fritsch 176-
applieation to water wells, Hungary : 134 

Sebestyen 179-173 synthetic ore: McEuen 178-161 
Azerbaijan, pyrite: Tarkhov 179-171 uranium province cores: Keller 178-160 
Bashldr A.S.S.R. correlation with lith- Electrical resistivity, core samples: Jasz· 

ology; Zav'yalov 177-139 czewski 176-133 
.collar effect: Al'pin 178-147 overburden and fluid pressure: Glanville 
Czechoslovakia: Dlabac 1176-128 177-129 
dielectric method: Aksel'rod 177-134 
.dUfusion-absorption potentials : Shapiro 

177-135 
.differential: Colombo 177-133 
dipole profiling : Al'pin 176-124 
.displacement: Winn 176-119 
Jnduction: Bencze 179-168; Doh 176-

122; Dobrynin 178-154; Laty­
shova 178-1,52; Plyusnin 178-
153 ; True 176-123, 17'9-172 

porosity and saturati()n: Arkharov 177-
131 

reservoir properties : Keyvsar 176-130 
rocks, dielectric constant : Piskunov 176-

131 
Electrical surveys, Austria : Friedl 179-HI2 

Colorado Plateau : Kelly 178-130 
France : Breusse 178-137 
Georgian S.S.R. : Chkhenkeli 176-113; 

Chanturishvili 176-112 
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Electrical surveys-Continued 
Germany: Flathe 178-135, 136 ; Ken· 

necke 179-156; Nosske 176-
194 

Illinois: Buhle 178-127 
India : Rao 177-126 
Italy : Breusse 178-139 ; Cassinis 178-

394, 179-398 ; Vecchia 178-395 
Japan: Homma 178-143, 144; Kondo 177-

127 ; Noma 176-114 ; Ono 
176-115; Research Group 
for Spontaneous-Polarization 
Method 176-116 

Electroseismic effect: Antsyferov 177-346 ';: 
Martner 177-345; Prosvirnln 
179-101; Volarovich 178-158 

Elements, geochemical table : Green 179-
266 

Ellipsoid, earth's, definitions : Arnold 178-
205 

earth's, deformation by rotational varia· 
tion : Stovas 178-206, 207 

dimensions: Zhongolovich 177-170 
See aZBo Earth, figure 

Engineering seismology, methods of anal· 
ysis: Nazarov 178-51 

Kansas: Crumpton 178-128; O'Connor England, 
178-129 

borehole temperatures, Hopton 
Pool : Cooper 178-259 

magnetization, Jurassic sands: Girdler 
179-319 

Kazakh S.S.R. : Borovinskiy 176-176; 
Ivanov 178-142 

Mauritania: Huot 178-131 
Missouri: Meidav 176-109 
Ohio: Norris 177-122 
Serbia: Milosevic 177-123; Ristic 177-

124 
Spain: Cantos Figuerola 176-111 
Sweden: Tornqvist 178-134 ; Werner 178-

133 
Switzerland: P()ldini 178-138 
Tanganyika : King 178-392 
Texas: Barret 17{}--149 
U.1S.S.R.: Komarov 177-117; Sak()vtsev 

178-141 ; Yashchenko 17{}--158 
Utah: Gilbert 179-155 
Yugoslavia: Milanovic 177-125 ; Mladeno­

vic 177-225 ; Sumi 178-140 ; 
Triglavcanin 17{}--157 

See also Electromagnetic surveys 
Electromagnetic exploration, AFMAG meth­

od: Ward 176-101; 179-151 
.a-c method: Tikhonov 179-146 

characteristic impedances and matrices : 
Loeb 177-120 

crossed coil method: Kimura 176-106 
diffraction on conducting half-plane: 

Jankowski178-122 
dipole method: Molochnov 178-123 
multifrequency method : Ward 178-121 
radiowave method : Barret 179-149; 

Dayev 179-150 
Electromagnetic field, asymptotic build-up : 

Tikhonov 178-124, 179-144 
conducting wedge: Teisseyre 176-104 
dipole over layered medium : Molochnov 

179-148 
distant dipole: Tikhonov 179-147 
pencil-shaped body: Overholt 177-119 
spherical ore body: Shaub 176-100 
thin dike: Wait 176-105 

radioactivity surveys, airborne, Cornwall : 
Bowie 178-339 

seismic velocities, eastern : Wyr()bek 178-
398 

Estonia, magnetic survey of meteor crater : 
Pobul 179-340 

Europe, carbon-14 dating, glacial stages; 
Gross 178-9; Naar 178-10 

crustal structure, Apennines to Atlantic ; 
Caloi 177-251 

western: RotM 177-250 
electrical conductivity of crust : Fleischer 

176-22 
geoid in northern and southern : Heis· 

kanen 177-169 
gravimeter calibration lines: Kneissl 179-

214 
gravity pendulum measurements: Marazhn 

179-215 
magnetic declination in central, 1485: 

Przypkowski179-289 
Explosion seismology, Alps: Tardi 177-102' 

Canada, Ripple Rock: Richards 177-246 
crustal structure from : Press 177-101 
Europe: Karnik 176-91 ; Roth~ 177-25() 
Japan : Research Group for Explosion 

Seismology (Japan) 176-92; 
Usami 176-237 

Explosions, danger ·zones, from seismic rec· 
ords: Bune 177-103 

energy : Bune 178-65 
ground disturbance: Bune 177-103 
nuclear, detection: Mark 178-108; Press 

179-46 
Explosives, seismic exploration : Kupalov· 

Yaropolk 178-370 
Extensometers : Benioff 178-87 ; Takada 

178-88 

F 

displacement, Pacific Ocean floor: transient dipole: Bhattacharyya 176-103 Faults, 
Vacquier 176-171 

displacement, stress equated to: Leniren 
176-54 

vertical dipole : Slichter 176-102 
vertical vein : Dmitriyev 179-203 

Electromagnetic induction, planes with vari­
able conductivity : Vollard 
178-25 

Electromagnetic surveys, Canada : 
176-110 

Portugal : Rocha Gomes 178-132 

Bragg 

stress distribution : Williams 177-89 
transcurrent, compressional angle between 

intersecting : Lensen 176-53 
See aZso Earthquakes, fault plane solu· 

tions, and Earthquakes, fGCal 
mechanism 
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Feldspar, age, Brazil granites: Herz 178-18 
~ge, argon method: Amirkhanov 176-10 

Finnish Precambrian: Kouvo 177-11 
India: Aswathanarayana 176-16 

. rubidium-strontium method: Smales 
178-20 

Figure of the earth : Bee Earth, figure ; 
Ellipsoid 

Finland, age, Precambrian minerals : Kouvo 
177-11 

crustal thickness : Porkka 177-46 
earthquake, Dec. 1956 : Porkka 177-46 
geophysical surveys, Vihanti zinc : Kahma 

178-175 
Foundations, seismic exploration methods : 

Bornmann 179-388 
France, carbon-14 dates: Flint 178-7 

deflection of vertical : Lejay 178-208 
earth tides: Blum 177-78 
electrical surveys, Rhone valley damsites : 

Breusse 178-137 

geophysical surveys, :mcarpi~re uranium : 
Collin 178-172 

Vogelgrun damsite: Mathlez 178-173 
radioactivity, granite: Roubault 177-318 

natural waters: Jurain 177-323; Rou­
bault 176-298 

slesmic surveys, Sault-Brenaz damsite: 
Mathiez 178-396 

seismic waves from mine caveins: Peter· 
schmitt 178-107 

French Union, radioactivity surveys : Lecoq 
178-340 

French West Africa, electrical survey, Mau· 
ritania : Huot 178-131 

gravity surveys, interpretation : Crenn 
176-193 

Friction, Internal, relation to creep and 
dispersion in solids : Lomnitz 
178-98 

G 

Oeoid: Bee Earth, figure 
Geologic thermometer, argentite-naumannite 

transition : Roy 17~246 
oxygen isotopes: Clayton 1-77-261 

Geology and geophysics, Russian popular 
work: Bubleynikov 178-198 

Geophysical concepts, evaluation : Belousov 
178-193 

Geophysical data, statistical interpretation : 
Khalfin 177-165 

Geophysical exploration, 19·56 (outside 
U.S.S.R.) : Postnikov 178-162 

1957 (worldwide): Patrick 176--135 
Canada, 1959 : Oil in Canada 178-170 
decreasing success: Clifford 176-145 
distinguishing small anomalies: Klushin 

178-1192 
geology as tool: McCollum 178-189; 179-

178 
ground water, choice of methods: Unz 

176--148 
methods, Canada, 1958 developments: 

Smellie 177-147 
mining application : Henrichs 178-185 
modern: Smellie 176-147 
.progress: Clifford 176-144; Oil and Gas 

Journal 177-156; Pakiser 
1177-158 

prospects: Bruckshaw 17~176 
review: Garcia Si:iieriz 177-157 
textbook: Favre 176-141; Haalck 176-

142; Howell 17~175; Svo· 
boda 178-186 

tunnel engineering application : Ham· 
mond 17~185 

underground : Tarkhov 1118-188 
U.S.S.R. : Bogdanov 178-177 

Rumania, development: Stefanescu 178-
176 

U.S.S.R., program: Fedynskiy 178-178 
regional: Godin 178-190 

Geophysical history of geosyncline: Vening 
Meinesz 178-216 

Geophysical institutes, U.S.S.R. and China: 
Gabbros, magnetization, Bushveld Complex: Wilson 177-146 

Gough 176-276 Geophysical instruments, Russian : Vybor· 
magnetization, Scotland: Blundell 177- nykh 178-187 

298 
Gadolinium-152, natural radioactivity: Riez- Geophysical logging (general) : Bee Well 

ler 176-294 logging 
Galena. Bee Lead ore 
Gamma-rays, intensity, homogeneous me­

dium : Voskoboynikov 176-303 
scattering : Homilius 176-307 
spectrum, relation to density and miner· 

alogy : Filippov 178-346 
surface, equivalence with volumetric : 

Bulashevich 176-304 
Bee also Radioactivity 

Geochemical table of elements : Green 179-
266 

Geochronologic scale, absolute: Davidson 
17~1 ; Kulp 179-2 ; Mayne 
176-1,179-1 

Geodesy, recent progress: de Graaff-Hunter 
176-153 

world datum : Fischer 176-157 

Geophysical observatory, Trieste: Morelli 
178-19·5 

Geophysical research, Canada : Garland 
177-145 

Pakistan: Thirlaway 17~180 

Geophysical surveys, Alberta : White 1178-
390 

Antarctica : Senko 176-140 
Australia: Wiebenga 177-155 
Belgian Congo : Magnee 178-430 
Finland : Kahma 178-175 
France: Collin 178-172; Mathiez 178-

173 
Georgian S.S.R. : Prangishvili 176-340 
Illinois: Buhle 178-127 
India : Kallas am 176-139, 342 ; 177-1153 ; 

Olenin 178-184 
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Geophysical surveys-Continued 
Kansas: Beebe 178-379; Brewer 178-

377 ; Care 178-378 ; Merriam 
178-167 ; Rupnik 178-381 ; 
Smith 178-382; Wantland 
178-167 ; Winchell 178-384 

Kazakh S.S.R. : Solovov 178-181 
New Brunswick: Ward 178-171 
New York: Klemic 178-164 
Pakistan: Ahmad 177-154 
Siberia : Vasil'yev 178-182, 183 
Spain: Cantos Figuerola 177-149 
submarine geology : Fedynsldy 178-415 
Sweden: Malmqvist 178-174; Tornqvist 

178-134, 310; Werner 178-
133 

Tanganyika: King 177-148 
Texas, Edwards Trend : Moore 176-138 
Tri-State district: Hambleton 178-165 
U.S.S.R.: Fotiadi 177-152; 178-179 
Yugoslavia: Arandelovic 177-150 

Geophysical tools, 1958 developments : Ca­
nadian Oil and Gas Industries 
176-152 

Georgia, earthquakes, 1811-1947 : Stewart 
177-37 

earthquakes, well-level fluctuations: Stew­
art 177-38 

tektites : Barnes 179-42 ; Cohen 179-43 
Georgian S.S.R., age determinations: Gamk­

relidze 179-8 
crustal structure: Balavadze 176-235 
earth current variations: Bukhnikash-

vili 177-31 
earthquake, Feb. 1953 : Lebedeva 176-36 
electrical surveys : Chkhenkeli 176-113 
geophysical surveys, Kolkhida depression : 

Prangishvili 176-340 
geothermal gradient : Arbolishvili 179-244 
gravity surveys, interpretation: Ayzen­

berg 177-216 
Kolkhida area: Balavadze 176-196 

magnetic Sq variations: Katsiashvili 176-
257 

magnetic surveys, Kolkhida depression : 
Ma tsaberidze 177-313 

radioactivity, mineral waters: Chkhetiya 
176-299 ; Kebuladze 176-300 

seismic surveys, general : Tvaltvadze 176-
338 

Terek valley : Ioseliani 176-339 
Geosynclines, geophysical history: Vening 

Meinesz 178-216 
review of concept: Aubouin 179-190 
temperature variations in: Grossling 179-

237 
Geotectonic phases, nature and duration: 

Bubnoff 179-189 
Geotectonics, block-and-fold hypothesis : 

Khain 178-214 
constriction theory : Odhner 177-177 
fundamental problems : Khain 178-212 
Kamchatka-Kurile island arc: Svyatlov-

skiy 176-170 
model research : Belousov 176-163 
Pacific area: Ebara 176-169 
Russian research : Belousov 179-:t94 
solar activity: Eygenson 179-191 

Geothermal: See Heat; Temperature 
Geothermal gradient, Azerbaijan S.S.R. r 

Mekhtiyev 179-243 
Georgian S.S.R. : Arbolishvili 179-244 
Hungarian Plain: Boldizslir 177-224; 

Stegena 177-223 
Japan: Ueji 176-211 
mining application: Boldh:slir 179-240 
Ukrainian S.S.R. : Babynets' 176-209 
U.S.S.R. : Miroshnikov 177-228 

Geothermal heat and ice accumulation, Ant­
arctica: Wexler 177-185 

Geothermal history of earth, model study :· 
MacDonald 179-236 

theoretical : Lyubimova 178-249 
Geothermal measurements, application to· 

petroleum geology : D'yakonov 
176-203 

Canada, Ottawa: Pearce 178-255 
Germany, coal mine: Benthaus 178-257 
Serbia, Kursumliska Banja area : Mladeno-

vic 177-225 
Geothermal power, Japan, Onikobe basin pos­

sibilities: Nakamura 178-258· 
New Zealand, heat flow increase: Studt 

176-214 
sources : Miroshnikov 176-215 
U.S.S.R., resources: Makarenko 177-226,. 

227 
Geothermal relationships, Hungarian Plain ~ 

Stegena 177-223 

Geothermal "step", definition: Boldizsar 
179-240 

Germany, age, ground water : Brinkmann 
176-8 

Bensberg seismological station: Robel 
179-97 

earthquakes, focal depth Sponheuer 177-
55 

electrical logging, Rhine lignite: Pflug 
176-127 

electrical surveys, clay deposits : Flath& 
178-135 

East Frisia: Flathe 178-136 
Rhine coal fields : Keunecke 179-156 

geophysical surveys, Erdeborn area ~ 
Nosske 176-194 

geothermal measurements, coal mine.: Ben­
thaus 178-257 

gravity base network, adjustment: Mar­
zahn 179-216 

magnetic surveys, basalt near Dietges: 
Kutscher 177-309 

northwest Saxony : Lehmann 178-309 
magnetization, basalts : Nairn 178-29{) 

Reich 177-299 
paleomagnetic research: Reich 177-299 
radioactivity, Malsburg granite: Leibl& 

177-319 
seismic surveys, Egelner Si.l.d lignite: Mar­

tin 179-396 
folded Molasse: Brewer 176-337 
Siegerland siderite: Schmidt 179-394, 

395 
Upper Rhine graben : Andres 177-358 

seismic velocities : Holste 178-366 
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Germany-Continued 
uranium in Saale River water : Heide 178-

326 
Geysers, 

Kamchatka: Ustinova 178-4<38 
volcanic activity, Japan: Murozuml 178-· 

431 
Glacial chronology, carbon-14 dating, Eur­

ope: Gross 178-9 ; Naar 178-
10 

Glaciers, deformation: Nye 177-182, 183 
electrical survey, Kazakh 'S.S.R. : Boro· 

vinskiy 176-176 
geoid: Fischer 176-161 
IGY polar ice and snow studies: Bader 

176-173 
magnetic survey, Kazakh S.S.R. : Boro· 

vinskiy 176-176 
oxygen isotope studies: IGY Bulletin 177-

263; Sharp 179-281 
seismic surveys, Brandner, .Austria : 

Fi:irtsch 1 'i6-175 
velocity, Yakataga, .Alaska: Miller 176-

174 
See also Ice 

Glauconites, age, European U.S.S.R. and 
Czechoslovakia: Kazakov 177-
18 

Glowing avalances, mechanism: Pough 178-
428 

Gneiss, age, Czechoslovakia: Kantor 179-14 
Granites, age, Brazil : Herz 176-13 

age, Czechoslovakia : Kantor 179-14 
Italy: Deutsch 176-19 
Ukrainian S.S.R. : Komlev 179-6, 7 
U.S.S.R.: Komlev 179-15; Krylov 176-

14 
radioactivity, France: Roubault 177-318 

Germany: Leible 177-319 
Japan : Hayase 176-301 ; Tsutsumi 178-

323 
Poland : Grylgewicz 178-325 

Gravimeters, airborne: Lundberg 178-226; 
Smirnov 179-208 

borehole : Dolbear 178-228 
calibration lines, eastern North .America: 

Innes 179-213 
Europe : Kneissl 179-214 ; Marzahn 

179-215 
marine: Hayakawa 176-197 
quartz, support vibration : Boulanger 

177-206 
Russian GAK-3M: Petrova 179-207; 

Smirnov 179-208 
sea: Harrison 179-211 ; Hayakama 176-

197 ; Veselov 179-210; Worzel 
178-227 

Gravity anomalies, calculation of magnetic­
from : Baranov 176-281 

crustal structure, Central .Asia: Kosmins­
kaya 176-236 

fault stress : Lensen 176-54 
interpretation, analytical: Balabushevich 

179-200 ; Dimitrov 179-203 ; 
Iida 178-246; Klushin 177-
189; Nedyalkov 177-192, 193; 
Nepomnyashchikh 177-160,. 
161; Raspopov 178-222, 179-
205; Smith 177-305; Soco­
lescu 179-220 ; Stupak 177-
305 ; Talwani 176-201 ; Tyap­
kin 177-190; Vyskocie 176-
185 

computing device: Nedyalkov 179-202: 
models: Nedyalkov 177-194, 195; 179-

202; Zidarov 177-162, 163,. 
164, 196, 179-201 

isostatic, British Columbia and .Alberta: 
Garland 178-239 

metallogenic zones: Andreyev 176-183 
negative over uplifts, U.S.S.R.: Tsimel'­

zon 179-229 

regional, correlation with deep relief: 
.A.ndreyev, 177-191 

Cracovian calculation: Fajklweicz 176-· 
181 

regional correction : Socolescu 179-220 

seismicity, Armenian S.S.R.: Oganisyan· 
178-54 

smoothed earth model, geodetic limita-­
tions : Bhattacharji 178-203 

volcanic and seismic belts: Ma 179-195 
Gravity base station, .Antarctica: Thiel1 

179-234 
Gravity formulas, recent studies: Heiskanen. 

178-219 
Gravity map, New Zealand (Bouguer) : Rob­

erston 176-199 
Gravity measurements, absolute, rotating· 

liquid method : GutMrrez Diez: 
177-186 

crustal structure from : Woollard 179-25T 
pendulum, Canada : Innes 178-236 

Capetown: Harada 177-219 
Europe : Marazhn 179-215 
Singapore: Harada 177-219 
U.S.S.R.: Grushinskiy 177-220 

reduction to geoid : Arnold 176-156 ; de· 
Graaf-Hunter 176-153 ; Heis­
kanen 177-169; Jeffreys 177-
174 

Worden: Cunietti 176-186; Inghilleri Gravity network, Germany, adjustment:­
Marzahn 179-216 178-229 ; Murphy 179-206 ; 

Saxov 178-230 
Gravitational constant, variation with time: 

Dicke 176-179, 180 
Gravity, absolute value, Potsdam : Reichen­

der 177-187 
absolute value, Warsaw: Pawlowski 179-

198 
secular variation: Barta, 179-197 

world, progress report : Lejay 1.79-212 

Gravity program, IGY, India: Mudaliar-
179-231 

IGY, U.S.: Woollard 176-188 
Gravity research, Canada: Canadian Geo­

physical Bulletin 178-169 
Hungary: Renner 177-213 
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Gravity surveying, airborne: Thompson Gravity ties, Rome-Washington: Morell1 
177~204 176-189 

altitude corrections: Steiner 177-2100 
atmospheric effect correction : Romanyuk 

177-198 
computer for data processing: Klushin 

178-223 
drift correction : Gladkiy 179-209 
Russian manual: Lukavchenko 178-220 
standardization of procedures : Vajk 178-

221 
topographic corrections : Bott 177-201 ; 

Muzijevic 177-202; Pick 176-
182 ; Sandberg 177-199, 178-
225 

Gravity surveys, Alaska : Thiel 178-235 
Alberta: Garland 177-208, 178-239 
Alps (western): Coron 178-242 
Antarctica : IGY Bulletin 179-404 ; Laz-

arev 178-247 ; Ostenso 179--
2135 ; Thiel 179--233 

Armenian S.S.R. : Tatevosyan 178-245 
Azerbaijan S.S.R. : Balavadze 177-218 
British Columbia : Garland t 78-23:9 
Chile: Lomnitz 178-2141 
Colorado : J oesting 178-306 
Denmark: Kejls~ 177-210; Saxov 177-

211 
French West Africa: Crenn 176-193 
Georgian S.S.R.: Ayzenberg 177-216; 

Balavadze 176-196 
Germany: Nosske 176-194 
Great Britain : Day 177-209 
Greenland: Bull 176-1192; Saxov 176-

191 
Gulf of Mexico : Lyons 176-137' 
Italy : Inghilleri 179-219 
Japan: Hayakawa 176-197 ; lida 178-

246; Yokoyama 176-198, 179--
232 

Kansas : Jopling 178-2321 ; Lyons 178-
233; Woollard 178-2131 

Kazakh S.S.R. : Moiseyenko 179-230 
Michigan: BacQn 177-207 
Nevada: Thompson 176-190 
New Zealand: Robertson 17'6-199 
Norway coast: Bakkelid 178-218 
Ontario (southern): Thompson 178-238 
Pacific Ocean : Harrison 178-240 
Poland : D!!-browski 179--341 
Quebec: Thompson 178-237 
Rumania: Airinei 179--2.215; Botezatu 

•179--2211, 223, 226; Popovici 
179-2212; Scheffer 177-2;14; 
SQcolescu 179--220 ; Visarion 
1179-224 

Serbia: Ivkovic 177-212 
Texas : Greenwood 178-234 
U.S.S.R. : Abakeliya 177-217; Borisov 

179-228 ; Kononov 178-244 ; 
Kozlov 179-227 ; Kopayev 
176-195; Lebedev 177-215; 
Nevolin 178-313, 314; Va­
sil'yev 178-243 

Utah: Joesting 178-307 
Wisconsin : Hinze 179'-217 

Gravity varlometer, 8-20 constants : Abel'­
skiy 176-187 

Great Britain, age, lead ores : Moorbath 
177-8 

carbon-14 dates: Flint 178-7 
electrical logging, London Basin : Gray 

176-126; 177-130 
gravity survey, Channel Islands: Day 

177-209 
Wormley microseism station: Iyer 177-

316 
Bee also England, Scotland 

Greece, Santorin eruption, 1939-41 : Geor­
galas 179-417 

Greenland, carbon-14 dates: Flint 178-7 
gravity survey, ice-dammed lake: Bull 

176-192 
western : Saxov 176-191 

uplift of western: Saxov 177-181 
Ground water, carbon-14 dating: Brinkmann 

176-8 
electrical surveys, Germany : Flathe 178-

136 
India: Rao 177-126 
Japan: Homma 178-144 
Ohio: Norris 177-122 
Serbia: Milosevic 177-123 
Sicily : Breusse 178-139 

geophysical logging, Hungary : Sebesty6n 
179-173 

geophysical surveys, India: Ahmad 177-
154; Kailasam 177-153 

seismic surveys, Sudan : Schuster 179-399 
Ground water :O.ow, electrical determinatlQn: 

Smirnov 179-143 
radioactive tracing : Knutson 178-281 

Ground water hydrology, logging techniques 
in : Jones 176-150 

Gulf of Mexico, gravity and magnetic anom­
alies : Lyons 176-137 

H 

Hafnium-174, natural radioactivity: Riezler 
176-294 

Hawaii, age, Haleakala lava : Reber 179-20 
earthquakes, April-June 1958: Eaton 176-

361 
ground tilt, Kilauea : Eaton 179-412 
Kilauea eruption, 1955 : Parsons 178-427 
volcanic activity, 1958: Eaton 176-361, 

179-413 
Heat, radiogenic : Baranov 178-248 

Bee also Temperature 
Heat balances of earth : Subcommittee on 

Nuclear Geophysics 178-269 
Heat conductivity, analysis of observations: 

Jaeger 177-222 
deep sea sediments: Von Herzen 179-245 

Heat :O.ow, associated with magma intrusion: 
Rikitake 179-239 

Hungary: Boldizsar 176-208; Stegena 
177-223 

Japan, Uyeda 176-210 
layered medium: Lachenbruch 179-241 
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Heat flow-Continued 
measurement by probes, error : Donaldson 

178--253 
New Zealand geothermal area : Studt 176-

214 
Ottawa, Canada: Pearce 178--255 
southeastern Pacific: Von Herzen 177-

22·9 
terrestrial, origin : Egyed 179-238 
thermal areas, calorimeter for : Benseman 

176-205 
under oceans : Bullard 176-207 

Heat source, thermal springs: Haites 178--
256; Watanabe 176-212 

Helium, retention in rocks and minerals: 
Amirkhanov 177-14 

terrestrial economy : Turekian 179-268 
Helium isotopes, meteorites : Begemann 

179-272 ; Hoffman 179-271 ; 
Singer 177-257 

Hemoilmenite, magnetization, Allard Lake 
ore: Hargraves 179-313 

Hot springs : See Thermal springs 
Hungary, earth current apparatus, Sopron: 

Adlim 176-25 

Igneous rocks, magnetization, magnetostric­
tion: Graham 177-294; Stott 
176-268 

source : Pospelov 177-244 
Illinois, carbon-14 dates: Flint 178--7 

electrical surveys for ground water : 
Bohle 178--127 

Illite, age, Belt Series, Montana: Goldicb 
177-17 

Ilmenite, magnetic susceptibility : Ganguli 
179-314 

magnetization, Quebec: Carmichael 177-
295; Hargraves 179-313 

India, age, cyrtolite: Venkatasubramanian 
179-18 

age, feldspar: Aswathanarayana 176-16 
samarskite: Aswathanarayana 176-16 
zircon: Venkatasubramanian 179-18 

carbon-14 dates: Flint 178-7 
earthquake, July 1956 : Tandon 178-46 
electrical surveys, ground water : Rao 

177-126 
geophysical surveys, Cambay : Kailasam 

176-342 
ground water: Kailasam 177-153 
Madras coast : Kailasam 176-139 

earthquakes, 188Q-1956; Csomor 177-44 gravity and magnetic program, IGY: 
Jan. 1956 : Ben defy 177-43 ; Bisztric- Mudaliar 179-231 

zliny 177-45 magnetic storms, Kodaikanal: Bhargava 
geomagnetic elements : Constantinescu 179-292 

177-277 magnetization, Deccan Traps: Deutsch 
geothermal gradients: Boldizslir 177-224 177-303 
geothermal relationships : Stegena 177- metadolerite dike : Singh 178--297 

223 northward drift : Deutsch 176-277 
gravity research: Renner 177-213 petroleum exploration: Olenin 178--184 
heat flow: Boldizslir 176-208 ; 177-24 Indiana, airborne magnetic survey : Render• 
logging of water wells : Sebestyen 179- .son 176-284 

173 
Hydromagnetic disturbances 

Tamao 177-268 
Hydrothermal eruptions, New 

Lloyd 177-391 

ln core: 

Zealand: 

Hydrothermal ores, sulfur isotopes: Jen­
sen 178--279 

I 

Ice, physical properties: Pounder 177-184; 
Thiel 179--409 

See alBo Glaciers 
Ice accumulation and geothermal heat, Ant­

arctica: Wexler 177-185 
Iceland, crustal structure: Tryggvason 

179-260 
earthquake risk : Tryggvason 178--36 
earthquakes 1956-58: Tryggvason 179-

51 

Indonesia, fault plane solutions: Veldkamp 
179-79 

Mount Ruang eruptions, 1808--1949 ; Neu• 
mann van Padang 177-388 

P-Wave azimuth deviations, Djakarta: 
Ritsema 179-86 

Induced polarization : See Electrical explora• 
tion, induced polarization 

Interior of earth, 1957 concepts: Gutenberg 
176-219 

chemical state: Kapustinskiy 176-221 
density variations: Bernasconi 177-233 
electrical conductivity model: Volland 

177-141 
nature: Jacobs 176-217 ; Kapustinskiy 

176-221, 178--260; Lehmann 
177-234 

new concepts : Kapustinskiy 179-251 
research on : Bullen 176-218 
sesmologic data : Lehmann 177-234 

Idaho, earthquakes, Yellowstone 1959: Til- Internal constitution, moon: Urey 177-367 
lotson 179-49 

Igneous bodies, seismic exploration : Troy­
anskiy 176-322 

Igneous contacts, radioactivity variation 
across : Hatuda 178--324 

Internal friction in limestones : Trettel 179-
132 

International Geophysical Year, Russian con· 
tribution : Routledge 177-144 

summary of activity: Odishaw 176-136 
Igneous cyles, age, North Caucasus: Afa- Iran, earthquake, Dec. 1957 and seismicity: 

nas'yev 178-16 Peronaci178--45 
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Iron deposits, magnetic moment: Zidarov 
176-260 

Iron ore, electrical surveys, Macedonia : Mil­
anovic 177-125 

magnetic surveys, Yugoslavia: Jancic 177-
310, 311; Milanovic 177-125 

Island arc, tectonic development: Svyatlov­
skiy 176-170 

Isostasy, Canadian studies : Canadian Geo­
physical Bulletin 178-169 

new concept: Goguel177-188 
Isotope abundances, light elements: Subcom­

mittee on Nuclear Geophysics 
178-269 

Isotope dilution technique, description: 
Zykov 179-273 

Isotope ratios, igneous rocks : Vinogradov 
178-271 

meteorites : Vinogradov 178-271 
terrestrial, variations: Subcommittee on 

Nuclear Geophysics 178-269 

ilsotopes, argon-38, potassium minerals: Ger­
ling 177-253; Signer 178-272 

argon-40, terrestrial economy : Turekian 
179-268 

beryllium-7, meteorological studies : Lal 
178-270 

tropical atmosphere: Goel 177-264 
boron, minerals : Allais 179-270 
·Carbon, fresh-water carbonates: Clayton 

177-255 ; Vogel 178-273 
fresh-water systems: Broecker 177-254 
marine carbonates: Clayton 177-255 
natural C02 : Lang 176-239 
sea water: Fonselius 177-256 

·Copper, abundance variations: Walker 
176-240 

cosmogenic, Sikhote-Alin meteorite : Ger­
ling 179-2(i9· 

helium, meteorites : Bege'mann 179-272.; 
Hoffman 179-271 ; Singer 177-
257 

terrestrial economy : Turekian 179-268 
hydrogen, in volcanic glasses : Friedman 

176-241 
See also Isotopes, tritium 

lead, British ores: Moorbath 177-8 
Caucasus ores : Tugarinov 179-275 
manganese nodules: Chow 179-2.76 
ores: Boyle 178-274; Russell 178-275; 

Stanton 178-2.76 
phosphorites: Malinovskiy 179-274 
relation to trace elements in ores: 

Ehrenberg 177-260 
use in uranium prospecting : Adler 1178-

277 
'nitrogen, geochemistry of stable: Sub­

committee on Nuclear Geo· 
physics 178-269 

·oxygen, bibliography : Samuel 179-277 
calcium carbonate-water system: Clay­

ton 177-261 
fresh-water carbonates: Clayton 177-

255 
glaciers: IGY Bulletin 177-263; Sharp 

179-281 

Isotopes-Continued 
oxygen-continued. 

marine carbonates : Clayton 177-255 
marine shells, Australia: Dorman 179-

2180 
marine sulfates : Teys. 179-278 
phosphates: Teys 179-279 
primordial ocean: Degens 177-262 

phosphorus-32 and -33, in meteorology : 
Lal178-270 

tropical atmosphere: Goel 177-264 
potassium, meteorite: Voshage 177-265, 

179-282 
potassium-38, existence questioned: Vosh· 

age 177-265 

stable, geologic application: Rankama 
1179'--265 

sulfur, geochemistry: Ault 178-278 
hydrothermal ores : Jensen 178-279 ; 

Petrovskaya 177-267 
origin of sulfides: Subcommittee on 

Nuclear Geophysics 178-269 
South American volcanoes: Amstutz 

177-266 
sulfur-35, meteorological studies : Lal 

178-270 

tritium, atmosphere, origin: Begemann 
177-259; Craig 177-258 

decay rate: Begemann 177-259 
ground-water tracer: von Buttlar 178-

2.80 
meteorite : Begemann 179-272 
production rate: Craig 177-258 

uranium, alteration: Chalov 179-283 
Colorado Plateau: Miller 176-242 
leaching: Baranov 176-244; Starik 

176-243 

Isotopic composition, elements, effect of 
cosmic rays on: Johansson 
177-252 

Israel, seismic surveys : Harris 176-336 

Italy, age, granites: Deutsch 176-19 
carbon-14 dates: Flint 178-7 
earthquakes, 1953-57 : Panfilis 178-35 

Montespertoli, June 1958 : Panfilis 177-
42 

electrical surveys, ground water, Sicily: 
Breusse 178-139 

Lake of Molveno damsite: Vecchia 
178-395 

Straits of Messina : Cassinis 179-398 
sulfur, Sicily : Cassinis 178-394 

gravity surveys, northwestern : lnghillerl 
179-219 

magnetization, Quaternary volcanoes: 
Rutten 179-322 

radioactivity of air: Cantone 177-325 
seismic surveys, Lake of Molveno damsite: 

Vecchia 178-295 
Sicily : Cassinis 178-394 
Straits of Messina: Cassinis 179-398 

Trieste geophysical observatory: Morelll 
178-195 
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.Japan, crustal structure: Hisamoto 178-48; 
Iida 179-85 ; Matuzawa 179-
263 ; Research Group for Ex­
plosion Seismology 176-92 ; 
Usami 176-237 

crustal tilt, Tokyo-Misaki: Yamaguti 179-
196 

-earth currents, Kanoya: Yokouchi 178-
29 

-earthquakes, July 1952: Takada 178-49 
Oct. 1958: Ichikawa 178-76 
epicenters: Kodama 179-59 
Kii Peninsula: Miyamura 179-60 
Kyushu district, since 1885; Yoshimura 

179-61 
magnitude formula : Tsuboi 178-47 
tripartite observations: Miyamura 179--

84 
-electrical surveys, comparison with ver­

tical profiling: Ono 176-115 
ground water : Homma 17 8-143, 144 
Hosokura copper mine : Research Group 

for Spontaneous-Polarization 
Method 176-116 

thermal water: Kondo 177-127 

geothermal conditions, Misasa Hot 
Springs : Soma 176-213 

Onikobe basin: Nakamura 178-258 

:geothermal gradient, Arima district: 
Ueji 176-211 

;gravity surveys, Kuttyaro caldera: Yoko­
yama 176-198, 179-232 

Nobl plain : Iida 178-246 
submarine, Ariake Bay: Hayakawa 

176-197 

beat flow: Uyeda 176-210 
heat source, Obama hot springs: Wata­

nabe 176-212 

Ide Observatory instrumentation: Takada 
178-88 

magnetic intercomparisons: Kaboki 178-
284 

magnetic pulsations: Yoshimatsu 179--
307 

magnetic surveys, Naegi region: Sano 
178-343 

magnetic variations, anomalous short pe­
riod : Rikitake 179-308 

magnetization, Pliocene volcanics : Mo­
mose 178-298 

microseisms : Kishinouye 179-352, 353, 
354 ; Santo 179-351 

radioactivity, atmosphere, Tokyo: Ka­
wano 177-326 

granites : Hayase 176-301 ; Tsutsumi 
178-323 

liparites: Hayase 178-322 
springs : l\Iorinaga 178-328 

radioactivity surveys, Misasa hot springs : 
Soma 176-213 

Naegi region : Sano 178-343 

Japan-Continued 
seismic surveys, Nittetsu Futase coal 

mine : Yamaguchi 176-344 
northeastern Chiba: Shinada 176-343 
Takikawa district: Ninagawa 178-408 
terrace at Ochiai: Yamashita 177-366 

seismic-wave velocities, Sakurajima vol­
cano : Kagoshima Local Mete­
orological Observatory 178-79 

seismicity: Tsuboi 178-47 
thermal waters: Nakamura 176-374, 375, 

376 
volcanic activity, 1954-57: Minakami 

179-418 
earth-currents: Yoshimatsu 178-432 
geyser : Morozumi 178-431 
Torishima, 1947-57: Tanaka 178-435 

volcanic eruptions, Asama : Sekiya 178-
433 

Aso: Namba 177-390 
Iwo Jima 1959 : Corwin 177--.389 

volcano Aso, magmachamber dimensions : 
Shima 176-83 

K 

Kansas, electrical surveys, brine pollution : 
O'Connor 178-129 

electrical surveys, highways : Crumpton 
178-128 

geologic framework: Jewett 178-166 

geophysical exploration, damsites: Want· 
land 178-168 

since 1930 : Merriam 178-167 

gravity surveys, Greenleaf anomaly: 
Lyons 178-233 

interpretation : Woollard 178-231 
regional map : Jopling 178-232 

magnetic surveys, airborne, comparison 
with well logs : Agocs 178-303 

airborne, interpretation: Merriam 178-
302 

Morris and Wabounsee Counties: 
Agocs 178-304 

western : King 178-305 

radioactivity surveys, Rose Dome: Har· 
tenberger 178-337 

seismic exploration, interpretation tech· 
niques : Glover 178-376 

seismic surveys, Central Kansas Uplift: 
Koester 178~385 

Dunes pool : Rupnik 178-381 
Engel pool: Care 178-378 
Fall Creek pool : Bass 178--.383 
Koelsch Southeast pool : Beebe 178-379 
Law Southeast pool: Winchell 178--.384 
Lindsborg pool : Brewer 178-377 
Pratt Anticline problems: Brewer 178-

380 
Windom pool : Smith 178-382 

Karelo-Finnish S.S.R., age, feldspar: Amirk­
banov 176-10 

Karst, electrical surveys : Bystritskiy 179-
159 : Yashchenko 179-158 
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Kazakh S.S.R., electrical logging, sulfide Liparites, radioactivity, Japan: Hayase 178-
ore: Plyusnin 178-155 322 

electrical surveys, ground water: Ivanov Louisiana, radiowave surveys, porosity 
178-142 trends: Barret 179-149 

geophysical surveys, Achlsay lead-zinc: 
Solovov 178-181 M 

Tuyuksu glacier : Borovinskiy 176-176 
gravity surveys, tungsten and molybde- Madagascar, earthquakes, 1955 and 1956: 

num : Moiseyenko 179~230 Poisson 178-34 
microseisms : Gynkina 178-317 magnetization, Cretaceous volcanics: 

Kirgiz S.S.R., seismicity, Kok-Shaal region: Roche 177-297 
Grin 178-39 Magma, origin: Rittmann 177-381; Utien 

Korea, radioactivity surveys : Kim, c. s. 176-202 
177-328, 329; Kim, c. w. 177- Magma chambers, Azores, relation to sub-
330 marin,e pits : Machado 179-

416 

L 

Lavas: See Volcanic rocks 
Lead, isotopic composition, anomalous : See 

Lead ore, model age 

depth : Gorshkov 176-359 ; Perrin 179-
411 

dimensions, Aso, Japan: Shima 176-83 
Magma intrusion, heat flow associated with: 

Rikitake 179-239 
Magnesite, potential-drop-ratio survey, Ser­

bia: Ristit~ 177-124 
Magnetic anisotropy, hemo-ilmenite from 

Allard Lake: Hargraves 179-
313 

isotopic composition, isotope dilution 
technique: Zykov 179-273 

manganese nodules : Chow 179-276 
Podolsk phosphorites : Malinovskiy 179-

274 
terrestrial : Subcommittee on Nuclear Magnetic anomalies, Arctic Ocean : Hope 

Geophysics 178-269 177-378 
uranium prospecting use : Adler 178- calculation from "pseudo-gravimetric" : 

277 Baranov 176-281 

Lead ore, model age, Broken Hill (Aus­
tralia) : Greenhalgh 177-10 

model age, calculation tables: Stieff 178-
11 

Caucasus: Tugarinov 179-275 
Finnish Precambrian: Kouvo 177-11 
geochemical history : Stanton 178-276 ; 

Subcommittee on Nuclear 
Geophysics 178-269 

Great Britain: M:oorbath 177-8 
New York: Brown 178-12 
relation to trace elements : Ehrenberg 

177-260 
reliability : Boyle 178-274; Russel1178-

275 
Witwatersrand: de Villiers 178-13 

Lead-zinc sulfides, geophysical exploration, 
Tri-State district : Hambleton 
178-165 

Lightning risk, relation to electrical prop­
erties of ground : Fritsch 176-
134; 177-143 

Lignite, electrical logging: Pflug 176-127 
Lime deposits, fresh water, age: Mtinnlch 

178-6 
Limestones, elastic properties: Kuiper 177-

95 ; Peselnick 177-94 
electrical conductivity : Guizonnier 178-

159 
internal friction: Treitel179-132 
magnetization, Alps: Hargraves 177-300 
thermoluminescence : Angino 177-22, 179-

247,248 
Limonite, electrical resistivity surveys, Mis­

souri: Meidav 176-109 
Lineations, Pacific Basin: Menard 179-193 

interpretation, analytic: Bulashevich 176-
279 ; Matsaberidze 176-280 ; 
Orlov 176-282 ; Price 177-306; 
Rosa 176-278; Smith 177-
305 ; Strakhov 177-307, 179-
326; Stupak 177-308 

models : Zidarov 177-162, 163, 179-201 
second derivatives: Mel'nichuk 176-287 

interrelation between components : Affieck 
178-299 

polarization direction from : Hall 179-327 

Magnetic bay disturbances, earth currents 
induced by, calculation: Lipp­
mann 176-23 

earth currents induced by, central Europe: 
Fleischer 176-22 

Murmansk: Zevakina 177-280 

Magnetic "cleaning" : Irving 178-292 

Magnetic declination, central Europe, 1485: 
Przypkowski 179-289 

Magnetic disturbances, F 2 layer: Bhargava 
179-292 ; Lange 179-293 

relaxation phenomena : Herrinck 177-281 
transmission through atmosphere and 

space : Piddington 179-294 
See also Magnetic pulsations ; Magnetic 

storms ; Magnetic variations 

Magnetic elements, 1955, Cheltenham, Mary­
land: U.S. Coast and Geodetic 
Survey 178-285 

Magnetic field of earth, Antarctica, 1839-
1956, observations : Slaucltajs 
176-258 

dipole, secular motion: Whitham 177-
270 
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Magnetic field of earth-Continued 
dipole variation and polar wandering: Jar­

detzky 176-247 
distortion due to rotation : Maeda 179-285 
drift, relation to rotation : Elsasser 177-

271 
dynamo theory : Herzenberg 176-245 
epoch 1945, harmonic analysis : Fanselau 

177-276 
Hungary, comparison with Rumanian val­

ues: Constantinescu 177-277 
nondipole, eddy model : HeTzenberg 176-

246 
origin of internal time-dependent parts : 

Tamao 177-268 
past: Irving 177-290; Opdyke 176-275 

See also Magnetization, Jurassic and 
other ages 

Rumania, comparison with Hungarian val­
ues : Constantinescu 177-277 

separation of inner and outer components : 
Scheube 178-283 ; Siebert 178-
282 

source: Fanselau 177-276 
total intensity, Japan-Antarctica expedi­

tion : Oguti 179-290 
westward drift and rotation : Rochester 

179-286 
Magnetic instruments, effect of self-induc­

tion of coils: Grenet 177-272 

Magnetic pulsations-Continued 
diminishing period : Troiskaya 179-301 
equatorial storms: Grenet 177-27 
frequency: Yoshimatsu 179-304, 307 
morphology : Abe 179-298; Watanabe 

179-303 
pt and spt : Yanagihara 17~06 
rapid, daily behavior: Kato 179-299 

directions: Parkinson 177-283 
review : Romafia 176-250 

six-second, causes: Duffus 177-285 
See also Magnetic variations 

Magnetic stability, measurement: Petrova 
179-318 

Magnetic storms, Dt component, cause: 
KhoedeUdze 176-256 

earth currents: Kebuladze 177-30 
Kodaikanal, India : Bhargava 179-292 
origin: Jacobs 179-291 ; Singer 176-249; 

Warwick 177-269 
solar activity, 1933-45: Berishvfil 176-

255 
sudden commencements : Abe 179-298 ; 

Berishvili 176-204 ; Bureau 
179-297; Gerard 177-279; 
Srinivasamurthy 179-300 

Magnetic surveying, rough terrain, reduc-­
tion of data: Logarchev 179-
328 

magnetic field stabilizer : Bryunelli 176- Magnetic 
252 

surveys, airborne : See Airborne 
magnetic surveys 

saturated core, improved: Berkman 177-

275 
Magnetic micropulsations, California and 

Alaska : Campbell 179-309 
5-30 sec period : Campbell 179-310 
geographic variations: Duffus 177-286 
U.S.S.R.: Kalashnikov 177-284 

Magnetic moment, chondrite meteorites : 
Stac~ 176-269 

. iron deposits, calculati()n: Zidarov 176-
2160 

Magnetic observations, QHM intercompari­
,son, Kakioka and Memambetsu, 
Japan : Kaboki 178-284 

Magnetic program, India, IGY: Mudaliar 
179-231 

Magnetic properties, asbestos host rock: 
Bichan 178-291 

basis of interpretation of anomalies : 
Kalashnikov 176-259 

mineralogy: Yefimov 179-316 

rocks : Ruppeneyt 178-411 ; Shreiner 178-
412 ; Taychinov 178-286 

titanomagnetite from volcanic rocks: Aki· 
moto 178-288 

varved sediments, Sweden : Granar 176-
270 

Magnetic pulsations, Aurora: Kato 179~296 
cause:. Watanabe 179-302 
character and causes : Kato 179-305 

Magnetic surveys, Anarctica : Ostenso 179-
235 ; Thiel 179-23,3 

Estonia : Pobul 179-341() 
Georgian S.S.R.: Matsaberidze 177-313 
Germany: Kutscher 177-309; Lehmann 

178-309 
Gulf of Mexico : Lyons 176-137 
Japan: Sano 178-343 
Kansas : Merriam 178-302 

Kazakh S.S.R. : Borovinskiy 176-176 
Pacific Ocean : Mason 176-285 ; Vacquier 

176-171 

Poland: D&,browskl 17~41; Jeczmyk 
176-286 ; Maloszewskl178-311 

Rumania: Airinei 178-312 ; 179-225, 343, 
345 ; Corvin-Papiu 179-344; 
Scheffer 177-214 

Spain : Cantos Figuerola 176-111 
Sweden : TBrnqvist 178-310 
Ukrainian S.S.R.: Andryeyev 177-312 

U.S.S.R.: Kononov li78-244; Nevolin 178-
313, 314; Vasil'yev 178-243 

Yugoslavia: Janci~ 177-3110, 311 ; Mil­

anovic 177-125; Sumi 178-140 
Magnetic susceptibility, ilmenite: Ghanguli 

179-314 

measure'ment : A vchyan 176-~2 ; Thorpe 
179-317 

orthopyroxenes: Akimoto 178-290 
tektites : Senftle 17~11 

wolframite : Vlnokurov 17~15 
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Magnetic variations, anomalous short- Magnetization, sedimentary rocks, aeca.r 
period, Japan : Rikitake 179- with time : Kawai 178-292 
308 sedimentary rocks, Turkmen S.S.R.: Gus'-

diurnal, Antarctica: Hatherton 179-295 kova 178-296 
earth currents: Kebuladze 177-30 Silurian siltstone, China: Wen You 177--
origin: Maeda 177-282 304 
secular: Chargoy 176-253 ; Nodia 176- talus distinguished by : McDougall 179-

248 ; Orlov 177-278 ; Rikitake 291 
179-284; Yukutake 179-288 Tertiary basalts, Canada: DuBois 177-291 

Sq. Tbilisi : Katsyashvili 176-257 varved sediments, measurement error:-
Magnetization, anisotropic rocks, experi- Griffiths 176-264 

ments: Grabovskiy 176-267 Sweden: Granar 176-270 
basalts, Canada : DuBois 177-291 volcanic rocks, Antarctica : Turnbull 179-

Deccan traps: Deutsch 177-203 324 
Germany: Nairn 178-295; Reich 177- Armenian S.S.R.: Akopyan 177-301~ 

299 302 
South America : Creer 179-321 

Carboniferous rocks, Gaspe and New 
Brunswick : DuBois 179-320 

Cenozoic igneous rocks, New Zealand : 
Coombs 179-323 

Cretaceous volcanics, Madagascar : Roche 
177-297 

dolerite, Antarctica: Turnbull 179-324 
gabbro, Bushveld Complex : Gough 176-

276 
Scotland: Blundell 177-298 

Italy : Rutten 179-322 
Japan: Momose 178-298 
Madagascar : Roche 177-297 

Magnetometer, borehole : Levanto 178-301 
Dolginov astatic, susceptibility determina­

tign with: Avchyan 176-262-
La Cour type, effect of disturbances : 

Thiesen 177-273 
nuclear precession : Hennequin 176-251 ~ 

Research Group for Proton 
Magnetometer (Japan) 176--
283; Rotshteyn 179-329 

QHM, accuracy: Frl')shaug 177-274 
ilmenite, Quebec: Carmichael 177-2.95; Magnetoelasticity of crust: Szemeredy 179-

Hargraves 179-313 311 

igneous rocks, New Zealand: Coombs 
179-323 

Jurassic rocks, England : Girdler 179-
219 Magnetofractionation-mineralogical analysis:-

South America : Creer 179-321 
Mesozoic dolerite, Antarctica: Turnbull 

179-324 
metadolerite dike, India : Singh 178-297 
metamorphic rocks, origin: Daly 177-293 
Mississippian rocks, Newfoundland: Nairn 

177-296 

Pliocene volcanics, Japan: Motmose 178-
298 

Precambrian rocks, correlation: DuBois 
176-274 

Newfoundland: Nairn 177-296 

Quaternary volcanics, Italy : Rutten 179-
32.2 

radiolarites and red limestones, Alps : 
Hargraves 177-322 

relation to petr~graphy: Singh 178-297 

reverse thermoremanent, cause : Nagata 
179-312 

rocks, Antarctica : Turnbull 179-324 

continental drift and polar-wandering 
evidence: Creer 176-273 ; Pat­
terson 176-271 ; Runcorn 177-
289 

determination in place: Ponomarev 176-
261 

direction, interpretation: Collinson 177-
288 

domain theory: Stacey 177-287 

effect of titanomagnetite exsolution • 
Kawai 178-287 

Bee also Paleomagnetism 

Yefi.mov 179-316 

Magnetostriction, igneous rocks, effect on 
remanent magnetization : Stott 
176-268; Graham 177-294 

Maine, airborne magnetic survey, Kennebec· 
County : Wing 179-330 

Malaya, airborne magnetic and radioactivity 
surveys, Kedah and Perils :: 
Agocs 178-315 

gravity value, Singapore: Harada 177-
219 

Manganese nodules, lead isotopes: Chow-
179-276 

Manitoba, aeromagnetic maps : Canada Geo­
logical Survey 179-338 

Mantle, composition : Nishitake 177-241 ~ 
Ringwood 176-224, 177-237 ; 
Rittmann 177-243; Wager-
176-223 

drill hole : Lill 177-236, 179-256 
elasticity : Nishitake 177-241 
electrical conductivity: Yukutake 179-

2R8 
electromagnetic currents: Parkinson 177-

283 
heat convection: Latynina 176-201 
IGY research: Ewing 176-227 
low-velocity layer: Magnitskiy 178-263; 

Shirokova 179-255 ; Takeuchl 
179-254; Zharkov 177-239 

melting temperature: Zharkov 178-250 
Rayleigh waves: Takeuchi 179--253 
structure: Press 177-240 
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Mantle--Continued 
transition layer : Magnitskiy 177-238 ; 

Meijering 176-225 ; Ringwood 
176-224 ; 177-237 ; Shimazu 
176-226 

Marble, ultrasonic velocities : Balakrishna 
179-131 

Mexico, earthquake, July 1957 : Duke 177-
40 ; Figueroa Abarco 17()-.31 ; 
Merino y Coronado 176--.32 

submarine geology off : Maldonade­
Koerdell 176-353 

volcanic activity 1954-57 : Mooser 179-
414 

volcanic eruption, Barcena : Maldonado­
Koerdell 176-364 Maryland, magnetic elements, 1955, Chelten­

ham : U.S. Coast and Geodetic 
Survey 178-285 Mica, age, Baltic Precambrian : Gerling 

177-12 ; Kouvo 177-11 
Mediterranean area, carbon-14 dates: Flint 

178-7 
Mediterranean Sea, airborne magnetic sur­

vey, Sicily-Tunisia: Agocs 179-
342 

crustal structure : Ewing 176-234 
seismic surveys : Ewing 176-234 

Melting point, change with pressure: Valle 
176-200 

Mercury, stone meteorites : Ehmann 179-33 

Metadolerite dike, magnetization, India: 
Singh 178-297 

Metallogenic zones, gravity anomalies: An­
dreyev 176-183 

Metamorphic cycles, southeast U.S., age : 
Long 179-5 

Metamorphic rocks, maguetiza tion, origin : 
Daly 177-293 

Metastasy: Gussow 177-176 
Meteor crater, magnetic survey, Estonia: 

Pobul 179-340 
Meteorite impact, origin of cryptoexplosion 

structures : Dietz 179-34 
Meteorites, age : Begemann 179-272 ; Dicke 

176-4 ; Marshall 178-24 ; 
Starik 179-16; Voshage 179-
282; Whipple 177-25 

cosmic-ray effects : Subcommittee on Nu­
clear Geophysics 178-269 

cosmogenic isotopes : Gerling 179-269 ; 
Honda 179-32 ; Voshage 179-
282 

elastic properties: Nishitake 177-241 
fossil, dating deep-sea sediments by : Pet-

tersson 177-24 
frequency of falls : Lovering 178-261 
heavy elements in : Ehmann 179--.33 
helium : Begemann 179-272 ; Hoffman 

179-271; Singer 177-257 
isotope ratios: Vinogradov 178-271 
magnetic moments: Stacey 176-269 
metallic particles, origin : Urey 179-31 
origin : Singer 177-257 ; Urey 179-30 ; 

Vinogradov 178-271 
potassium in: Honda 179-32 ; Voshage 

177-265, 179-282 
radioactivity : Deutsch 178-321 
tritium : Begemann 179-272 
uranium : Subcommittee on Nuclear Geo­

physics 178-269 
Meteorology, radioisotopes : Lal 178-270 

Methane, volcanic manifestations: Noi 177-
392 

age, Brazil: Herz 178-18 
argon loss mechanism: Amirkhanov 177-

15 
See also Biotite 

Michigan, gravity survey, Upper Peninsula: 
Bacon 177-207 

Microbarograph, electrodynamic : Pasechnik 
176-290 

Microseisms, Antarctica: Hatherton 178-
318 ; Sytinskiy 179-356 

Black Sea : Stolypina 179-350 
Crimea : Kostina 176-292 ; Monakhov 

176-291 
direction of approach : Rykunov 176-289 ; 

Veshnyakov 176-288 
electromagnetic seismograph for : Kishi­

nouye 179-355 
Great Britain: Iyer 178-316 
Japan: Kishinouye 179-352, 353, 1354; 

Santo 179-351 
Kirgiz S.S.R. : Gynkina 178--'317 ; Savaren­

skiy 176-293 
origin: Das Gupta 179-347; Kishinouye 

179-348; Santo 179-351 
tripartite observations, errors: Veshnya­

kov 176-288 
U.S. Navy report: Carder 179-349 

Mid-Atlantic Ridge, crustal structure: 
Ewing 176-234 

seismic survey : Ewing 176-234 
Mine bumps, earthquakes, Canada : Milne 

177-39 
Mineral waters, radioactivity, 

S.S.R. : Chkhetiya 
Kebuladze 176-300 

Georgian 
176-299; 

Minnesota, age, bentonite: Folinsbee 178-
17 

age, Cambrian glauconites: Goldich 177-
17 

Precambrian pipestone : Goldich 177-17 
Missouri, electrical surveys for limonite : 

Meidav 176-109 
Molybdenum, gravity exploration : Moise­

yenko 179-230 
Monazite, age, Finnish Precambrian : Kouvo 

177-11 
age, Ukrainian S.S.R. : Komlev 179-7 
helium dating: Zhirov 177-13 

Mongolia, earthquake of Dec. 1957: Floren­
sov 177-52; Solonenko 178-43 

seismicity map : Solonenko 178-44 
~fontana, age, Belt Series illite : Goldich 

177-17 
Yellowstone earthquake 1959: Tillotson 

179-49; U.S. Coast and Geo­
detic Survey 179-48 
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Moon, development : Kuiper 179-25 
earthquake trigger : Tamrazyan 178-55 
earth's early history, clue to: Allan 179-24 
energy from comet impact: van Dorn 177-

374 
internal constitution : Press 179-28 ; Urey 

177-367 
subsurface temperature: Fremlin 177-

369; Jaeger 177-370 
surface features, origin: BUlow 179-27 ; 

Green 179-2.6; Kopal 177-373 
volcanic activity : Alter 179-29 ; Die Um­

schau 177-372; Dolezal 177-
371; Fremlin 177-369; Jaeger 
177-370; Kozyrev 177-368 

N 

Netherlands, seismic surveys, Peel coal ba­
sin : Riel 178-397 

New Zealand-Continued 
submarine eruption, 1877 : Gregg 176-43 
Wairakei hydrothermal area, source of in­

creased heat fl~w : Studt 176-
214 

Newfoundland, airborne magnetic surveys: 
Bichan 178-291 ; Canadian 
Geophysical Bulletin 178-169 

paleomagnetism, Precambrian and Missis­
sippian rocks: Nairn 177-296 

rotation since Carboniferous: DuBois 
179-320 

Nicaragua, Cerro Negro eruption, 1957: 
Servico Geol6gico Nacional de 
Nicaragua 176-365 

Nitrogen, stable isotopes : Subcommittee on 
Nuclear Geophysics 178-269 

North Africa, deflection of vertical: Lejay 
178-208 

North America, age of Mesozoic batholiths: 
Larsen 176-18 Nevada, earthquake, 1954, energy : Byerly 

177-56 North Carolina, earthquake first motions, 
earthquake, Wonder, 1903: Slemmons Chapel Hill: MacCarthy 178-

178-32 31 
gravity survey, Hazen-Austin: Thompson North Sea, seismic surveys, Dogger Bank: 

176-190 Stride 179-393 
New Brunswick, aeromagnetic maps: Can- Northwest Territories, aeromagnetic maps: 

ada Geological Survey 179-337 Canada Geological Survey 179-
geophysical surveys, sulfide ore: Ward 339 

178-171 age of organic matter from pingo: Craig 
paleomagnetism of Carboniferous rocks: 177-7 

DuBois 179-320 seismic surveys, Mackenzie River: Pal• 
New Guinea, volcanic activity, 1954-57: lister 179-392 

Fisher 179-419 
New Jersey, aeromagnetic map: Bromery 

179-334 

Norway coast, submarine gravity measure­
ments : Bakkelid 179-218 

Norwegian Sea, seismic survey: Ewing 176-
New Mexico, tritium in ground water : von 234 

Buttlar 178-280 
New York, aeromagnetic and geologic map: 

Balsley 179-331, 332 
age, Balmat lead ore: Brown 178-12 

uraninite and zircon : Klemic 178-164 
geophysical surveys, uraniferous areas : 

Klemic 178-164 
seismic refraction surveys, Atlantic Coast: 

Blaik 176-335 
New Zealand, airborne magnetic survey, Nel­

son-Waikato River: Wellman 
177-314 

carbon-14 dates: Fergusson 177-3 
crustal structure : Eiby 178-268 
earthquakes, 1954 : Hayes 179-62 
gravity anomalies, interpretation: Robe~rt­

son 176-199 
stress : Lensen 176-54 

Nuclear explosions: See Explosions, nuclear 

0 

Ocean water: See !Sea water 
Oceanic ridges, origin and 

Carey 178-217 
significance : 

Oceans, evolution: Magnitskiy 179-188 
heat flow under : Bullard 176-207 
origin : Hilgenberg 177-179; Kennedy 

179-187 
oxygen isotopes in primordial : Degens 

177-262 
Offshore petroleum, world 

Olenin 178-163 
distribution: 

Ohio, resistivity survey, Teays valley: Nor­
ris 177-122 

hydrothermal eruption, Waiotapu: Lloyd 
177_391 Oklahoma, induction logging in: True 176-

123, 179-172 paleomagnetism, Cenozoic rocks : Coombs 
179-323 

radioactivity, lavas: Belin 177-321 
radon in fumaroles and thermal pools : 

Belin 177-322 
refraction :orofiles off South Island : Officer 

179-403 

seismic surveys, basement near Wichita 
Mountains : Widess 178-386 

Ontario, geothermal measurements, Ottawa: 
Pearce 178-255 

gravity surveys in southern: Thompson 
178-238 

sea-floor features, structural significance: rockburst research: Hodgson 177-100 
Brodie 178-422. Oolites, ionium ages: Tatsumoto 179-22 
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Orocline concept, corroboration of conti· 
nental drift: Wilson 176-165 

earth's evolution in : Carey 178-2,17 
Orogenesis, phase change as cause : Kennedy 

179-187 
submarine, origin: Scheidegger 177-377 
theories : Birot 178-211 
two-phase convection hypothesis: Reitan 

178-213 
Orthopyroxenes, magnetic susceptibility : 

Akimoto 178-290 
Oscillatory circuit: Aksel'rod 177-134 
Oxygen isotopes, fractionation, calcium car­

bonate-water system: Clayton 
177-261 

fresh-water carbonates : Clayton 177-255 
glacier ice: IGY Bulletin 177-263 
glacier movement from ratios : Sharp 

1:79-281 
marine carbonates: Clayton 177-255 
marine sulfates: Teys 179--278 
marine Tertiary shells, Australia : Dor­

man 179-280 
meteorites and igneous rocks : Vinogradov 

178-271 
natural phosphates : Teys 179-279 
primordial ocean: Degens 177-262 
sea water, relation to sedimentation: 

De gens 177-262 
p· 

Paleotemperatures, southern Australia: Dor~ 
man 179-280 

Paleowind directions: Opdyke 176-275 
Peat, age, Australia: Churchill179-21 

age, British Isles: Flint 178-7 
North America: Flint 178-7 

Pegmatites, age, Aldan area, U.S.S.R. : 
Smolin 176-15 

age, central Dneiper region, U.S.S.R.: 
Komlev 179~l5 

Pennsylvania, aeromagnetic maps : Bromery 
179-333,334,335,336 

Periclase, elasticity: Nishitake 177-242 
Permafrost, electrical conductivity: An­

anyan 177-142 
heat flow : Lachenbruch 179-241 

Petroleum, age, determination by energy 
method: Ramazanzade 177-23 

Petroleum exploration, unorthodox meth­
ods: Cook 176--<146 

Phosphates, oxygen isotopic composition : 
Teys 179-279 

radioactivity, Egypt: Hussein 176-302 
Phosphorus isotopes, meteorological use : 

Lal 1178-270 
tropical atmosphere: Goel 177--"264 

Photogeophysics, application in western 
Canada: Mollard 179-177 

Physical geography, textbook: Vita8ek: 179-
186 

Pacific Ocean, carbon-14 dates·. Fli t 178-7 Physical properties, rocks, methods of 
n study : Zalesskiy 178-413 

earthquake mechanism, western: Hodgson sea ice : Pounder 171_184 177-61 
fault displacement: Vacquier 176-71 
geotectonics : Ebara 176-169 
gravity survey, Seamount Jasper: Har-

risson 178-240 
heat flow, southeastern: Von Herzen 177-

229 
magnetic survey off California : Mason 

Pierre shale, seismic-wave attenuation: 
McDonal 176-324 

Planets, chemical evolution and densities : 
Ringwood 177-232 

See also Solar system 
Plastic deformation, quartzite; Delitsin 

178-414 
176-285 

major and minor lineations: Menard 179- Plasticity, g~;~~;45 plane problem: :Pas 

193 theory : Hodge 178-410 
seismic survey, eastern equatorial : Shor 

178-420 
submarine geology : Menard 178-421 
submarine profiles, Fiji-christmas Island­

Tahiti : Ritchie 176-355 
tectonic pattern of margins : Benioff 178-

73; St. Amand 178-74 
Pakistan, geophysical institute : Thirlaway 

179-180 
geophysical surveys, ground water, west­

em: Ahmad 177-154 
Paleomagnetism, Canadian studies : Cana­

dian Geophysical Bulletin 178-
169 

continental drift : DuBois 178-293 ; Carey 
178-217 

data, India : Deutsch 176-277 
research, Germany : Reich 177--299 
stratigraphie and geotectonic significance: 

Kropotkin 178-294 
value to earth sciences : Deutsch 176-

272 
See also Magnetization 

Poland, earthquake. magnitudes, Racib6rz : 
Droste 176-51 

gravity surveys, western: Thtbrowski 1179-
341 

gravity value, Warsaw: Pawlowski 179-
198 

magnetie surveys, Glucholazy area : 
Jeczmyk 11'16-286 

Pieniny Mountains : Maloszewski 178-
311 

western : D&,browski 179-341 
radioactivity of granites: Grylgewicz 

178-325 
Polar wandering, to 1550 : Barta 179-287 

continental drift: Creer 176-273 
India : Deutsch 176-277 
paleomagnetic measurement : Creer 176-

2173 
shifting of axis and dipole variations: 

Jardetzky 176-247 
Pole positions, past: See Magnetic field of 

earth, past 
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Porosity, neutron logs: Widmyer 176-3111 
SP-log, Bashkir A.S.S.R. : Pernikov 177-

140; Vilkov 179--170 
Portugal, electromagnetic survey.s, pyritic 

belt: Rocha Gomes 178-132 
Potassium isotopes, meteorites : Honda 179--

32 ; Voshage 177-265, 179--
282 

Potassium minerals, argon-38 in : Gerling 
177-253 

Potassium-38, existence questioned: Vosh­
age 177-265 

Potassium-40, K-capture constant: Gerling 
177-9 

Precambrian, absolute chronology : Semen­
enko 178-3; Voitkevich ,176-2, 
179-4 

age, Alberta: Burwash 176-1~ 
Baltic shield: Gerling 177-12 
Finland: Kouvo 177-11 
southeast United States: Long 179-5 
Ukrainian S.S.R. : Komlev 178-4, 179-

6, 7 
paleomagnetic correlation: DuBois 176-

2174 
Precise leveling, geopotential, dynamic, and 

orthometric heights: Boaga 
178-2.10 

Pressure waves, absorption in rocks : 
Waniek 179--128 

amplitude measurement: Waniek 179-
128 

Puerto Rico Trench, crustal structure: Tal­
wani 179-259 

Pyrite : See Sulfide ore 

Q 

Quartzite, plastic deformation: Delitsin 
178-414 

Quebec, gravity surveys: Thompson 178-
237 

magnetization, Allard Lake ilmenite: Car­
michael 177-295; Hargraves 
179-313 

Gasp6 Carboniferous : DuBois 179--320 

R 

Radioactive elements, migration: Malyshev 
176-295 

Radioactive equilibrium, natural U and Th 
series : Rosholt 178-319 

uranium ores: Malyshev 176-29·5 
Radioactive isotopes, ground-water tracers : 

Knutson 178-281 ; von But­
tlar 178-250 

Radioactivity, air, Antarctic: Picciotto 
' 176-296 

air, Catania, Sicily: Cantone 177-325 
daily and annual courses : Wilkening 

177-324 
natural and artificial : Adamczewski 

176-297 
Tokyo: Kawano 177-326 

beta, dating bones : Oakley 176-20 

Radioactivity-Continued 
beta decay, variation with time: Dicke 

176-4 
bismuth-212 (thorium C) branching 

ratio: Evans 177-315 
fumaroles and pools, New Zealand: 

Berlin 177-322 
gadolinium-152 : Riezler 176-294 
gamma-ray spectrum of rocks : Filippov 

178-346; Iokhel'son 177-317 
geologic application : Rankama 179-265 
granite, France: Roubault 177-318 

Germany: Leible 177-319 
Japan: Hayase 176-301 ; Tsutsuml 

178-323 
Poland : Grylgewicz 178-325 

ground water, France: Jurain 177-323; 
Roubault 176-298 

New Mexico : von Buttlar 178-280 
hafnium-174!: Riezler 176-294 
lavas, New Zealand: Belin 177-321 
liparites, Japan: Hayase 178-322 
meteorites : Deutsch 178-321, Honda 

179-32 
mineral waters, Georgian S.S.R. : Chkhe­

tiya 176-299 ; Kebuladze 176-
300 

Rumania : .Szab6 178-327 
phosphates, Egypt: Hussein 176-302 
Saale River water, Germany: Heide 178-

326 
sandstones, clay content: Polak 177-320 
soil air; central Asia : Shevchenko 178-

329 
springs, Japan: Morinaga 178-328 
surface and volumetric equivalence : 

Bulashevich 176-304 
variation across igneous contacts: Hatuda 

178-324 
waters, natural and artificial : Adam· 

czewski 176-297 
Radioactivity logging, clay content of sand· 

stones from : Polak 177-320 
Densilog, description : Campbell 176-310 
gamma, Bulgarian apparatus : Nikiforov 

177-335 
caliper log, comparison with : Bunker 

177-331 
drilllng mud: Czubek 178-347 
instruments: Vaughn 177-327 
quantitative interpretation : Czubek 

178-347 
Russian apparatus: Gorskiy 1!7'8-352 
scattering theory : Homilius 176-307 

gamma-gamma, Bashkiria A.S.S.R.: Bay­
embitov 177-337 

Donets coal basin: Garkalenko 177-
336 

theory: Fillippov 177.,-332; Verbovenko 
177-333 

interpretation : Per'kov 176-309 
neutron, porosity from: Wtdmyer 176-

311 
neutron-gamma, effect of absorption : 

Larionov 178-3:48 
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Radioactivity logging-Continued 
neutron-neutron : Burov 178-350 ; Kron 

17'8-349 
Russian textbook : Barsukov 178-344 
spectral log, description : Oi-lweek 178-

351 
transistorized sonde: Mihailovi~ ,177-334 
uses : Alekseyev 178-345 ; McLendon 176-

308 
Radioactivity surveying, disequilibrium re­

lationships as aid in: Page 
178-334 

geologic mapping : Ishmametov 176-305 
instruments : M1lrtenson 178-336 ; Vaughn 

177-327. 178-353 
interpretation : Chkhenkeli 176-306 
methods : Berbezier 178-332 ; Minis­

terstvo Geologii i Okhrany 
Nedr 17'8-331 

problems : Grammakov 178-3!33 
Russian handbook : Melkov 178-330 

Radioactivity surveys, Colorado : Harrison 
178-338 

Colorado Plateau: Kelly 178-130 
French Union : Lecoq 178-340 
Japan : Sano 178-343 ; Soma 176--213 
Kansas : Hartenberger 178-337 
Korea: Kim 1.77-83, 328, 329 
Turkmen S.S.R. : Yerlmakov 178-342 
U.S.S.R. : Afonin 178-34>1: Ishmametov 

176-305 
Radiogenic heat: Baranov 178-248 
Radiolarites, magnetization, Alps: Har­

graves 177-300 
Radiowave exploration: Bee Electromag­

netic exploration, radiowave 
method 

Radon, liberation from rocks at high tem­
.peratures: Iokhel'son 177-
316 

~union Island, volcanic eruption 1952-57: 
Ducrot 176-368 

Rhenium-187, decay rate: Naldrett 178-21 
Rhenium-osmium dating method: Naldrett 

178-21 
Rheological properties, clay : Murayama 

·176-349 
crust : Hiersemann 176-346 
rocks : Nishihara 176--348 

Rockburst observations, U.S.S.R. : Kon­
stantinova 1rT7-348 

Rockburst research, Ontario: Hodgson 177-
100 

Rocks, elastic properties, high pressure : 
!ida 179-129; Volarovlch 178-
106 

electrical properties: Piskunov 176-131 
fracture around underground openings : 

Hiramatsu 178-102 
magnetization : Bee rock type by name 

under Magnetization 
mechanical properties : Ruppeneyt 178-

411 ; Schreiner 178-412 
physical properties, methods of study : 

Zalesskiy 178-413 

Rocks-Continued 
rheological properties : Nishihara 176--

348 
stress-strain relationship: Nishihara 178-

101 
viscoelastic medium: Salustowicz 177-93 

Rotation: Bee Earth, rotation 
Rumania, crustal structure: Demetrescu 

178-265 ; Enescu 178-266 
geomagnetic elements, Carpathian Basin : 

Constantinescu 177-277 
geophysical prospecting, development: 

Stefanescu 178-176 
geophysical surveys, interpretation : 

Scheffer 177-214 
gravity surveys, Constanta area: Bo-

tezatu 179-226 
regional : Socolescu 179-220 
salt deposits : Botezatu 179-223 
salt domes : Botezatu 179-221 
Transylvania: Visarion 179-224 
Transylvanian Basin: Airinei 179-225 
Vtlcea : PO<povicl 179-222 

magnetic surveys, Drocea massif : Corvin-
Papin 179-344 

regional : Airinei 178-312 
Transylvania : Airinei 179-343, 345 
Transylvanian Basin : Airinei 179-225 

radioactivity, mineral springs : Szab6 
178-3·27 

seismicity : Florinescu 179-52 
Russian platform: Bee U.S.S.R. 

s 

Sahara, acoustic logging and seismic sur­
veys : Dunoyer de Segonzac 
178-393 . 

Samarskite, age, India: Aswathanarayana 
176--16 

Sandstone, compressibility : Fatt 176--87 
Sandstones, magnetizatiQn, English Juras­

sic: Girdler 179-319 
Saskatchewan, seismic surveys, Avonlea: 

Sawatzky 179-390 
Scandinavia, carbon-14 dates : Flint 178-7 
Scotland, magnetization, Aberdeenshire gab­

bros: Blundell 177-2•98 
Sea water, carbon isotopes: Fonselius 177-

256 
oxygen isotopes in primordial : Degens 

177-262 
Sedimentary rocks, age, Dagestan : Amlrk­

hanov 179-13 
deformation at high temperature : Handin 

176-350 
induced polarization : KudyJ;Dov 178-119 
magnetization, Turkmen S.S.R. : Gus'kova 

178-296 
Seismic energometer : Belotelov 179-108 
Seismic exploration, air shooting: Kaplan 

179-372 
ammonium nitrate tool: Hall 177-357; 

Martin 17 6--334 

anisotropy of layers : Sumi 177-105 
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Seismic exploration-Continued 
Anta.rctica, elevati(}n control: Ostenso 

179-408 
compound wave analysis: Coloma P~rez 

176-313 
computing theory and practice : Slotnick 

179-358 
correction for surface layer : Priyma 179-

362 ; Yunusov 177-361 
cross-check of data: Broding 17!}.-370 
deep profiling at sea : Gal'perin 176-341 
determination of effective velocities: Pet-

kov 176-314 
diffraction on horizontal fault : Skuridin 

176-75 
dip migration : Robinson 179-379 
direct detection of oil and gas : Ballakh 

178-355 
electroseismlc effect: Antsyferov 177-

346; Martner 177-345; Pro­
svirnln 17!}.-101; Volarovich 

178-:158 
engineering : Ioseliani 176-339 
explosives in: Hall 177-357; Kupalov­

Yarapolk 178-370 ; Martin 
176-334 

foundation engineering : Bornmann 179-
388 

frequency selection : Gurvich 178-372 
geophone grouping: Heinitz 179-373 ; 

Napalkov 179-375 ; Tarasov 
177-353, 179-366 

instruments, amplifier for marine: Sluts-
kovskiy 179-385 

combined mixing: Priyma 17!}.-376 ; 
Slutskovskiy 17!}.-377 

difficult C()nditions : Hammond 178-371 
field playback system : Hall 179-380 
field-testing: Grannemann 179-381 
intermediate magnetic recording sta-

tion : Melamud 177-356 
mine use : Toba 176-333 
seismometers, in series and in parallel : 

'Seriff 176-331 

Seismic exploration-Continuad 
reciprocity : Kn()poff 179-359 
reflection, correction for surface layer:: 

Priyma 179-362 
curvature of traveltime curves: Tara-· 

sov 179-366 
geoph()ne spreads and pattern shoot­

ing: Kaneko 179-:-37 4 
interpretation: Adachi 176-318 
multiple: See Seismic waves, multiply­

reflected 
"overtaking'' traveltime curves: Mur-

usidze 176-317 
true dip calculation : Kirby 178-356 
underground : Schmidt 179-394 
velocity calculation : Ryazanova 179-

361 
refraction, "blind zone" : Soske 177-343 

boundary velocities: Radzhabov 177-
340 

broadside shooting : Richards 179-368 
fault interpretation: Yamaguchi 17fJ-:. 

344 
Interpretation : Adachi 176-319; Hage­

doorn 178-358 ; Radzhabov 
177-341; Shneyerson 178-402 

reflected waves in: Brauch 176-320; 
Koofoed 176-321 

"Sparker" tool: Ollweek 178-374 
surface mining : Mining Engineering 178-

359 
time maps, correction for lateral velocity 

variation : Acheson 179-360 
traveltime curve, singular point: Adachi 

176-315 
velocity determination : Opitz 178-357 

Seismic logging, Carpathians: Petkevich 
177-98, 179-4{)2 

England : Wyrobek 178-398 
geophone for : Mozzhenko 179-386 
Germany : H()lste 178-366 
methods : Petkevych 176-328 ; Puzyrev 

177-350, 178-363: Wood 178-
388 

subbottom depth reoorder: Beckmann shot wells : Zhbanov 178-364 
179-384 'Seismic noise of earth's surface: Brune 

testing area selection : Posgay 179-382 179-81 
Velocity filters, tests: Voyutskly 179- Seismic observations, explosion danger ln-

383 ferred: Bune 177-103 
Interpretation techniques, Kansas: Glover 

178-376 
intrusive rock bodies: Troyanskiy 176-

322 
layer velocities in profile construction : 

Lyakhovitskiy 176-312 
marine, distance measurement in : Zverev 

178-360 
methods, progress in 1949-59: Dobrin 

176-330 
offshore "singing" : Backus 177-344; 

Werth 177-343 
pipeline construction : Caterpillar Tractor 

Company News Service Staff 
179-389 

principles (Russian text) : Gamburtsev 
178-354 

rockburst, Donets basin : Kon­
stantinova 177-348 

Seismic sea waves, energy and origin: Itda 
178-66 

Seismic stations, Germany (Bensberg): 
Robel 179-97 

Sweden: BAth 177-99 
Seismic surveys, Alberta : Blundun 178-389, 

179-391 ; White 178-390 
Antarctica : Bentley 179-406 ; Imbert 

176-177 ; IGY Bulletin 177-
364, 179-404, 405; Mather 
178-409; Murauchi 176-178; 
Robin 177-365; Thiel 179-
407, 409 

Atlantic coastal plain : Woollard 178-375 
Atlantic Ocean : Ewing 176-234 
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i.Seismic surveys-Continued 
Austria : F{}rtsch 176-175 
Belgium : Ruehmkorf i 78-400 
Bermuda: Northrop 178-418 
Black Sea: Neprochnov 177-363 
Caspian Sea: Gagel'gants 179-262 
France: Mathiez 178-396 
-Georgian S.S.R. : Tvaltvadze 176:-338 ; 

Prangishvili 176-340 ; Ioseli· 
ani 176--339 

-Germany: Andres 177-358; Martin 179-
396 ; Reichenbach 179-395 ; 
Schmidt 179-394 

index of shot wells : Gaither 176-327 
lndia: l{ailasam 176-342 
Israel : Harris 176-336 
Italy: Cassinis 178-394, 179>-398; Vee· 

chia 178-395 
.Japan : · Ninagawa 178-408 ; Shinada 176-

343 ; Yamaguchi 176-344 ; 
Yamashita 177-366 

Kansas : Bass 178-383 Beebe 178-379 ; 
Brewer 178-377, 380; Care 
178-378 ; Koester 17s;..385 ; 
Rupnik 178-381 ; Smith 178-
382. ; Winchell 178-884 

Mediterranean Sea : Ewing 176-234 
moon, feasiMlity : Press 179-28 
Netherlands: Riel 178-397 
New York: Blaik 176--335 
New Zealand: 179-403 
North Sea: Stride 179-393 
Northwest Territories: Pallister 179-392 
Norwegian Sea: Ewing 176-234 
oQklahoma : Widess 178-386 
Pacific Oeean : Shor 178-420 
Sahara : Dunoyer de Segonzac 178-393 
:Saskatchewan: Sawatzky 179-390 
Sudan : Schuster 179-399 
Sweden: Welin 178-401 
Tanganyika : King 17g......s92 
Trinidad : Higgins 17~91 
Ukrainian S.S.R.: Gurevich 177-362; 

Petdevich 179-402 
U.S.S.R.: Andreyev 179-401; D'yakov 

178-404 ; Klubov 178-404 ; 
Kosminskaya 176-236 ; Shab­
linskaya 178-407 ; Sollogub 
177-300 ; Tal'virskiy 178-406 ; 
Tuyezov 178-405 ; Yengurazov 
179-400 ; Zverev 178-360 

Wales : Wilson 178--<399 
Yugoslavia: PopovM 177-359 

Seismic waves, attenuation': Horton 179-
117 ; McDonal 176-324 

crustal structure from: Woollard 179-257 
diffracted : Oblogina 179-369 
dynamics, quantitative study : Petrachen 

179-357 
explosions, Bavaria: Karnfk 176-91 

crustal studies: Press 177-101 
energy : Bune 178-65 

free oscillations of earth: Benioff 178-85; 
Pekeris 177-80 

interval velocities, theoretical and practi­
cal aspects : Chereau 177-339 

Seismic waves-Continued 
Love, dispersion across North Pacific: De 

Noyer 179-264 
mitie cave-ins: Peterschmitt 178-107 
multiply reflected : Baranov 176-316 ; 

Shushakov 179-363; Yepinat'­
yeva 178--<373, 179-364, 365 

nuclear explosions: Burke-Gaffney 176-
93 ; Grossling 176-90 ; Latter 
178-369 ; Milne 179-95 

observations at 1 km depth: Tatel177-338 
P, absorption : Rocard 179-118 
pulse shape : Anstey 176-73, 323 ; Geo­

physical 'Prospecting 177-92 ; 
Howell 178-368, 179-371 ; 
McDonal 176-<324 ; Menzel 
176-72; P o s t m a 176-71 ; 
Szendre1179-116 

Rayleigh, from small explosions : Kiss­
linger 177-347 

reflected-refracted : Brauch 176-320 ; Koe­
foed 176-321 

refraction from water-bearing sands : 
Berzon 1'17-349 

8H, underground structure from : Koba­
yashi 17SH367' · 

small explosions : Omote 167:...326 
transverse, low phase velocities : Tazime 

176-,325 
Seismicity, areas: See area8 umter Earth-

quakes 
gravity anomalies: Oganisyan 178-54 
mapping criteria: Riznichenko 179-5!) 
statistical study: Riznichenko 176-49 

Seismographs, a-c source, commercial.: Matu­
moto 179-104 

automatic time recording device for : 
Tabulevich 176-67 

broadband amplifier : Polshkov 179-378 
damped vibrations of coupled galvanom­

eter : Matuzawa 179-107 
distortion of first motions: Droste 179-100 
dynamic magnification of mechanical : 

Klssllnger 178-83 
electrodynamic, sensitivity c on t r o 1: 

Teupser 178-84 
electromagnetic, calibration~ Willmore 

176-63 
microseisms : Kishinouye 179-355 

galvanometer, ultra-long-period: Lehner 
179-98 

logarithmic wide amplitude range : Matu­
moto 179-105 

long-period, San Salvador : Boletin Sismo-
16glco del Servicio Geol6gico 
Nacional de El Salvador 177-
75 

low frequency field : Kovalev 176-332 
short-period, Polish : Hordejuk 179-102 

range : Mathey 178-82 
sensitivity : Mathey 178-82 

starter for : Tanaka 176-66 
transducer for visual recording : Gouin 

177-72 
transistor: Kawasuml176-65 
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Seismographs-Continued 
UHF multichannel telerecording : Tsujiura 

179-106 
Seismologic stations : See Seismic stations 
Seismology, bibliography, 1957: Smith 177-

3t3 
bibliography, index: Smith 177-34 
Canadian research : Canadian Geophysical 

Bulletin 178-169 
developments in China : Kharin 179-58 
elementary : Richter 176-26 
fundamental research need : Press 179-46 
IGY research : Oliver 176-27 

Seismometers, engineering : Nazarov 178-51 
reaction ·factor: Teupser 177-70, 71 
rotation : Hagihara 179-103 

Shear disp.lacement, periodic surface trac­
tion: Mitra 177-85 

Siberia, earthquake, June 1957 ; Puchkov 
178-42 

geophysical surveys, platform: Vasil'yev 
178-183 

Submarine geology, abyssal sedimentation: 
Heezen 178-417 

Arctic : Gakkel' 176-362 
Arctic Ocean : Hope 177-378 
Atlantic Ocean : Elmendorf 177-379 
eastern equatorial Pacific : Shor 178-420 
geophysical methods : Fedynskiy 178-415 
New Zealand: Brodie 178-422 
Pacific Ocean : Maldonado-Koerdell 176-

353 ; Menard 178-421 
Submarine orogenesis, origin : Scheidegger 

177-377 
pits, Azores, relation to magma chambers: 

Machado 179-416 
Submarine topography, Bay of Campeche: 

Creager 176-354 
Bermuda : Northrop 178-418 
continental margin, Brittany-Ireland : 

Day 178-419 
Fiji- Christmas Island- Tahiti : Ritchie 

176-355 
Kurile Islands : Besrukov 176-356 

Zeya-Amur area: Vasil'yev 178-182 
gravity surveys, eastern: Vasil'yev 17s- Sudan, seismic surveys, ground water: 

243 Schuster 179-399 

southeastern : Kononov 178-244 
magnetic surveys, eastern: Vasil'yev 178-

24t3 

Sulfates, oxygen isotopes in, indicator of 
sea-water composition : Teys 
179-278 

southeastern : Kononov 178-244 ; Ozert- Sulfide ore, electrical logging, Azerbaijan 
sova 17!h346 S.S.R. : Tarkhov 179-171 

seismic surveys, western lowland: Shab· 
linskaya 178-407 ; Tuyezov 
178-405 

Siderite, seismic surveys, Germany : Schmidt 
179-394, 395 

Soil, dynamic properties, measurement in 
place: Jones 177-99 

temperature, measuring instrument: Sala­
ruddin 178-254 

Solar activity, geotectonics: Eygenson 179-
191 

magnetic storms, 1003-45 : Berishvili 176-
255 

Solar system, origin : Berlage 177-231 ; 
Shmidt 177-230 

Solomon Islands, earthquakes and volcan­
ism, 1952-56 : Grover 176-44 

South America, carbon-14 dates : Flint 178-7 
isotope ratios, volcanic sulfur: Amstutz 

177-266 
magnetization, Quaternary and Jurassic 

rocks : Creer 179--'321 
Southeast Asia, earthquake mechanism : 

Ritsema 178-70 
Spain, electrical and magnetic surveys, 

Valduengo dam: Cantos Figu­
erola 176-111 

geophysical surveys, present status: Can­
tos Figuerola 177-149 

Stress, distribution around fault: Williams 
177-89 

faulting, relation to gravity anomalies: 
Lensen 176-54 

Stress-strain relationship, in rocks: Nishi­
hara 178-101 

Structural morphology : Birot 178-211 

electrical logging, Kazakh S.S.R. : Plyus­
nin 178-153 

electrical surveys, Sweden: Werner 178-
133 

U.S.S.R.: Komarov 177-117; Sakovtsev 
178-141 

Yugoslavia: Sumi 178-14.0 

electromagnetic surveys, Portugal : Rocha 
Gomes 178-132 

geophysical surveys, ·Sweden : Tornqvist 
178-132 

induced polarization: Bulashevich 176-
99 ; Plyusnin 178-153 

magnetic surveys, Yugoslavia: Sumi 178-
140 

sulfur isotope ratios, Urals : Petrovskaya 
177-267 

Sulfur, geophysical exploration, Sicily: 
Cassinis 178-394 

isotopes, geochemistry : Ault 178-278 
hydrothermal ores: Jensen 178-279; 

Petrovskaya 177-267 
meteorites and igneous rocks : Vino­

gradov 178-271 
stable : Subcommittee on Nuclear Geo­

physics 178-269 

Sulfur-35, meteorology : Lall78-270 
tropical atmosphere: Goel 177-264 

Sweden, electrical surveys, sulfides : TOrn­
qvist 178-134; Werner 178-
133 

geophysical surveys, combined methods : 
Tornqvist 178-134 

Kankberg deposit : Malmqvist 178-17 4 
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Sweden-Continued 
magnetic surveys, Forsbo iron: Tornqvist 

178-310 
magnetization, varved sediments: Granar 

176-270 
seismic stations, description: Bath 179-99 

Texas, acoustic logging in south: Biggs 
178-387 

geophysical surveys, Edwards Trend : 
Moore 176-138 

gravity surveys, Mustang Hill lac~olith: 
Greenwood 178-234 

seismic survey, hydrbelectric plant site: Thallium, 
W elin 178-401 

in stone meteorites : E·hmann 
179-33' 

Switzerland, carbon-14 dates.: Flint 178-7 
electrical surveys, Meyrin region : Poldini 

178-138 
S:vlvites, age, calcium method : Polevaya 

177-21 

T 

Tadzhik S.S.R., earthquakes, 1865-1952.: 
Semenov 177-49 

earthquakes, 1955: Kukhtikova 177-50 
Surkhov River valley : Rantsman 176-

41 
seismicity, Garm-Stalinabad area: Gzov-

skiy 176--40 ; Riznichenko 
179-57 

Talus, fossil, recognition by magnetization: 
McDougall176-263 

Thermal: 8ee Heat, Temperature 
Thermal. activity, Kurlle-Kamehatka arc: 

Ivanov 178-436 
Thermal properties, porous rocks : Somerton 

176-204 
Thermal regions, heat-flow estimation meth­

ods : Benseman 178-251 
portaltle calorimeter for: Benseman 176-

205 
Thermal springs, heat source, Banif : Haites 

178-256 
heat 'Source, Japan: Watanabe 176-212 
regional properties, Japan: Nakamura 

176-275 
subsurface discharge: Benseman 178-252 
temperature and resistivity measure­

ments, Kuriumliska Banja 
area, Serbia: MaldenovM 177-
225 

Tanganyika, geophysical surveys, Lupa gold Thermal 
field: King 177-148, 178-392 

waters, Japan, classification: 
Nakamura 176-376 

TE!Cto:nic patterns, circumpactfic: . Benioff 
178-73; St. Amand 178-74 

regional, from fault-plane solutions: 
Hodgson i 78-71 

TE!ktites, age : Gentner 179-17 ; Starik 179-
40 

beryllium-10 and aluminum~26 in : Cher-
ry 179-39 

Borneo : Roe 179-44 
Georgia : Barnes 179-42 ; Cohen 179-43 
magnetic susceptibility : Senftle 179-41 
origin : Berlage 177-231 ; Cherry 179-39 ; 

Cohen 179-45 ; Eiby 179-37 ; 
Mason 179-36 ; O'Keefe 179-
35 ; Taylor 179-38 · 

Temperature, borehole, Alaska: Lachen­
bruch 170-242 

borehole, apparatus : Cooper 178-259 ; 
Malyuga 179-249 ; Oreshkin 
176-206 

Hopton Pool, England : Cooper 178-259 
disequilibrium due to drilling: Lachen­

bruch 179-242 
gradient in low-velocity layer : Zharkov 

177-239 
ground, Ottawa, Canada: Pearce 178-255 
Japan, Misasa Hot Spring area: Soma 

176-213; Zharkov 178-250 
melting, earth : Uffen 176-202 

mantle : Zharkov 178-250 
primordial earth : Safronov 177-221 

soil, measuring instrument : Salaruddin 
178-254 

varilition in geosynclines : Grossllng 179-
237 

Bee also Heat 

Japan, electrical exploration: 
177-127 

origin: Nakamura 176-374 
Thermistors : Cooper 178-259 ; 

176-206 
Thermoelasticity, · solid: Shima 

Trettel 177-84 

Kondo 

Oreshkin 

176--83; 

Thermoluminescence, dating. limestones by : 
:Angino 177-2·2 

pressure-induced : Angino 179-247 
silicate meteorites: Subcommittee on Nu­

clear Geophysics 178-269 
trace elements : Angino 179-248 

Thermometer, borehole, Russian : Malyuga 
179-249 

Thorium series, equilibrium: Rosholt 178-
319 

Tiltmeter, Ide Observatory, Japan: Takada 
178-88 

portable water-tube: Eaton 179--412 
results, France: Blum 177-78 
sensitive, description: Shakurov 177-74 

Time scale: 8ee Geochronologic scale 
Titanomagnetite, exsolution, magnetism: 

Kawai 178-2·87 
magnetic properties : Akimoto 178-288 

Tri-State district, geophysical exploration : 
Hambleton 178-165 

Tritium : 8ee I,sotopes, tritium 
Tsunami : 8ee 'Seismic sea waves 

Tungsten, gravity exploration: Moiseyenko 
179-230 

Tunnel engineering, geophysical methods : 
Hammond 179-185 

Turkmen S.S.R., magnetizati~n of sedimen­
tary rocks : Gus'kova 178-296 

radioactivity surveys in western: Yerma­
kov 178-342 
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u 

Ukrainian S.S.R., age, charnockltes : Komlev 
179-7 

age, granites : Komlev 179-6, 7 
geothermal gradients : Babynets' 176-209 
lead isotopes in Podolsk phosphorites : 

Malinovskiy 179-274 
magnetic surveys: Andreyev 177-312 
microseisms : Kostina 176-292 ; Monak­

hov 176-291 
Precambrian chronology : Komlev 178--4 
seismic surveys: KU:revich 177-362; Pet­

kevich ·179-402 
Union of South Africa, age, galena and 

uraninite : de Villiers 178-13 
crustal structure: Hales 177-249 
gravity value, Capetown: Harada 177-

219 
magnetization, Bushveld complex: Gough 

176-276 
United States, carbon-14 dates: Flint 178-7 

crustal structure : Ewing 176-230 ; Her­
sey 177-247 

earthquake history : Heck 178-30 
geochronology, metamorphic events in 

southeastern : LQng 179-5 
gravimeter calibration line, eastern: In­

nes 179-2:13 
seismicity map : Richter 177-36 

Universal constants, time dependence : 
Subcommittee on Nuclear Geo­
physics 178-269 

Uraninite, age, New York: Klemic 178-164 
age, U.S.S.R.: Gerling 177-9 

Uranium, electrical surveys, Utah : Gilbert 
179--155 

geophysical surveys, France : Collin 178-
172 

isotope ratios, alteration : Chalov 179--283 
leaching : Baranov 176-244 ; Starik 

176-243 
natural migration : Rosholt 178-319 

Uranium content, meteorites : Subcommit­
tee on Nuclear Geophysics: 
178-269 

Saale River water, Germany : Heide 178-
326 

Uranium ores, age, Australia: Greenhalgh 
177-10 

isotopic study : Miller 176-242 
prospecting methods : Melkov 178-330 ; 

Ministerstvo Geologli 1 Ok­
hrany Nedr 178-331 

radioactive equilibrium in: Malyshev 
176-295 

Uranium series, equilibrium in : Rosholt 
178-319 

Uranus, earthquakes : Tomasehek 179-96 
U.S.S.R., age, clastic minerals, Vistelius 

177-19 
age, glauconites: Kazakov 177-18 

granites: Komlev 179-15; Krylov 176-
14 

North Caucasus rocks: Atanas'yev 179-
12 

U .S.S.R.-continued 
age-continued 

pegmatites : Komlev 179-15; Smolin 
176-15 

sedimentary rocks: Amirkhanov 179-13 
uraninites: Gerling 177-9 

crustal structure : Kosminskaya 176-2-36 
earth currents, ·Lake Balk<al : ·vinogradov 

177-29, 178-28 
earthquakes, Black Sea basin : Levitskaya 

179-56. 
Caucasus: Tskhakaya 177-48: Tvalt­

vadze 179-55 
Gobi-Altay, Dec. 1957: Solonenko 178-

43 
Krasnaya Polyana, Dee. 1955: Dzhabna 

176-37 ; Kats 176-38 
1951)-.56 : Rustanovich 176-39 

Kurile-Kamchatka, 1954-56: Kondor· 
skaya 176-42 

Kyren, Aug. 1958: Puchkov 178-38 
Muya, June 1957: Solonenka 178--41 
northern Tlen Shan, relation to geolo-

gy: Kazanli 177-51 
seismicity map: Gorshkov 177-47 
Siberia, June 1957 : Puchkov 178--42 

electrical exploration, hig-hways: Tokarev 
179-138 

electrical logging, Irkutsk coal basin : 
Butakov 176-129 

electrical surveys, karst : Yas:hchenko 
179--158 

sulfide ores: Komarov 177-117; Sako­
vtsev 178-141 

geophysical exploration methods : Bogda­
nov 178-177 

geophysical exploration program: Fedyn-
skiy 178-178 

geophysical institutes: Wilson 177-146 
geophysical research : Bullen· 178-194 
geophysical surveys, Caspian basin : Kaza-

kov 177-151 
Russian platform: Fotladi 177-152, 

178-179 
Siberian platform: Vasll'yev 178-183 

geothermal gradient, IStavropol uplitt: 
Miroshnikov 177-228 

geothermal resources: Makarenko 177-
226, 227 

gravity lows over uplifts: Tslmel'zon 
179-229 

gravity surveying, 1955 and earlier: Koz­
lov 179-227 

gravity surveys, Aktyubin area: Nevolin 
178-313 

Chernlgov anomaly : Lebedev 177-215 
Kursk magnetie anomaly : Kopayev 

176-195 
Russian platform : Borisov 179-228 ; 

Nevolin 178-314 
Transcaucasian depression : Abakeliya 

177-217 
gravity value, Sternberg Institute: Gru­

shinskiy 177-220 
IGY contributions: Routledge 177-144 
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U.S.S.R.-Contlnued 
Kamchatka geysers : Ustinova 178--438 
Kurile-Kamchatka arc, tectonic develop­

ment: Svyatlovskiy 176-170 
thermal activity : Ivanov 178-436 

Kurtle Islands, volcanoes : Besrukov 176-
356 ; Gorshkov 176-373 ; 178-
437 

magnetic bays, Murmansk : Zevakina 
177-280 

magnetic micropulsattons : Kalasbnikov 
177-284 

magnetic secular variation: Orlov 177-278 
magnetic surveys, Aktyubin area: Nevo­

lin 178-313 
Russian platform : Nevolln 178-314 

radioactivity, Caspian basin rocks: Polak 
177-320 

soil air : Shevchenko 178-329 
radioactivity logging, Bashkir A.S.S.R. : 

Bayembitov 177-337 
Donets basin : Garkalenko 177-336 

radioactivity surveys, geologic mapping : 
Ishma:metov 176--305 

Lower Volga and Ciscaucasus: Afonin 
178-341 

southern Urals : Ishmametov 17~05 
recent deformation, N&rth Caspian area: 

Pronicheva 178-218 
rockburst, Donets basin : Konstan.tinova 

177-348 
seismic expl&ration methods : Shneyerson 

178-402 
seismic surveys, Bashkir A.S.S.R. : Klubov 

178-403 
bauxite : Andreyev 179-401 
Black 'Sea: Neprochnov 177-3613 
Mangyshlak Peninsula : D'yakov 178-

Russian 
4M 

platform 
177-361 

border: Yunusov 

Sea of Okhotsk : Zverev 178-360 
Tatar A.S.S.R. : Klubov 178-403 
Tobol zone: Tal'virskiy 178-406 

seismic velocities, Ciscarpathia : Petke­
vich 177-98 

southern European: Sollogub 177-360 

Utah, aeromagnetic and gravity survey$, 
Upheaval Dome area: Joestlng 
178--307 

earthquake of Feb. 1958 : Berg 176--29 
electrical surveys, Marysvale : Gilbert 

179-155 

v 
Varved sediments, magnetization, Sweden : 

Granar 176-270 
magnetlzati&n, errors 1n measurement: 

Grifliths 176--264 
Vibrograph, self-leveling: Kanai 176-64 
Vibrometers, inertia type : Karandeyev 

179-387; Radzfyevskyy 177-
8M, 355 

Virginia, age of zircon in Martinsburg 
shale: Carroll176-17 

Viscoelastic medium, rocks as: Salustowicz 
177-93 

Volcanic activity, 1954-56: liantke 178-425 
1957 : Lotze 176--28 
Alaska, Gareloi Island : Coats 178-426 
associated manifestations: Naboko 178-

423 
French Antilles: <*ze 177-385 
Hawaii, Apr.-June 1958 : Eaton 176--361 

July-Sept. 1958 : Eaton 179-413 
Japan, 1954-57: Mlnakami 179-418 

Asama, analysis : Sekiya 178-4133 
Sakurajima, relation to earth-current 

variations: Yoshimatsu 178-
432 

Torishima, 194!1-57 : Tanaka 178-435 
Mexico, 1954-57 ; Mooser 179-414 
moon : Alter 179-29; Die Umschau 177-

372 ; Dol('!zal 177-371 ; Frem­
lin 177-369; Kozyrev 177-368 

New Guinea, 19M-57 : Fisher 179-419 
persistent, mechanism: Rittman 177-383 
Solomon Islands, 19·521-56: Grover 176--44 

Volcanic arcs, chemical properties : Ma­
tschinski177-382 

Volcanic ash, Worzel deep sea layer: Anders 
178-416 ; Ewing 177-376 ; 
Worzel 177-375 

Volcanic belts, gravity anomalies: Ma 179-
195 

sulfur isotopes, Uchala ores: Petrovskaya Volcanic ·eruptions: Arctic, submarine: 
Gakkel' 17~62 

177-267 Azores, Capellnhos 19:)7-58 ; Tazietr 178-
volcan.te eruptions, Bezymyannyy 1955- 429 

56: Gorshkov 176--372, 178- Belgian Congo, 1958: Berg 177-387 
4M ; Pasechnik 17~71 Greece, Santorin, 1939-41 : Georgalas 

Klyuchevskaya, character : Piyp 176--
37·0 

volcanism, recent and Cenozoic: Piyp 
176-369 

volcan-oes, Klyuchevskaya magma cham­
ber location : Gorshkov 176-
859 

Kurile Islands : Besrukov 176-356 ; 
Gorshkov 176-373, 178-487 

See -also Caucasus, Siberia, ani! inllivid­
ual republics by name 

179-417 
Hawaii, Kilauea, 1955: Parsons 178-427 
Indonesia, Mount Ruang, 1808-1949: 

Neumann van Padang 177-388 
Japan, Aso: Namba 177--390 

Iwo Jima 1959: Corwin 177-389 
Mexico, Barcena: Maldonado-Koerdell 

176-a64 
Nicaragua, Cerro Negro, 1957 : Servlcto 

GeolOgico Naclonal de · Nica­
ragua 176-365 " 
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Volcanic eruptions--Continued 
R~union Island, 1952-57: Ducrot 176-368 
sound effects: Namba 177-390 
supposed sUJbmarine, off New Zealand, 

1877 : Gregg 176-43 
U.S.S.R., Bezymyannyy, 1956: Go·rskov 

176-372, 178-4'34 ; Pasechnik 
176-371 

Klyuchevskaya, character: Piyp 176-
370 

West Indies, Soufri£!re de Guadeloupe, 
1956: BarraM 177--386; Joli· 
vet 170--415 

Volcanic explosions, juvenile water in: 
Markhinin 176-360 

Volcanic glasses, deuterium-hydrogen ratio 
of water in: Friedman 176-
241 

Volcanic manifestations, significance of 
methane in: Noi 177-392 

Volcanic pit craters, origin: Roux 177-384 
Volcanic rocks, age, Hawaii: Reber 179-20 

age, Pleistocene: Evernden 176-11 
magnetization, Armenia: Akopyan 177-

301, 302 
Italy : Rutten 179-322 
Japan: Momose 178-298 
Madagascar : Roche 177-207 
New Zealand : Coombs 179-323 

radioactivity, New Zealand: Berlin 177-
S21 

Volcanism, crust: Pospelov 177-244 

Volcanologic research, Australia, 1954-57": 
Fisher 179-419 

w 
Wales, seismic-refraction survey, Vale of 

Clwyd : Wilson 178-399 
Waters, natural and artificial radioactivity : 

Adamczewski 176-297 
Well-level fluctuations, seismological in· 

interpretation : Eaton 178-50 
Well logging, carbonate reservoirs, methods: 

Per'kov 178-180 
coal fields, methods : Plewa 176-118 
ground water hydrology: Jones 176-150 
monograph: Schlumberger Well Surveying 

Corporation 178-196 
problems: Dakhnov 178-197 
recent developments: Jones 176-149; 

Roberts 177-159 
Russian works : Komarov 179-182 ; 

Per'kov 176-143 
techniques in Canada: Canadian Well 

Logging Society 179-181 
tools: Hamilton 179-183 
See aZso Electrical logging, and other 

Zagging 

West Indies, seismic surveys, Trinidad: 
Higgins 178-391 

volcanic eruptions, Soufriere de Guade­
loupe, 1956: BarraM 177-386 ; 
J olivet 179-415 

volcanism of French Antilles : G~ze 177-
385 

human geographic aspects: La Rlie 179--410 Wisconsin, gravity survey, Baraboo syn· 
cline : Hinze 179-217 

lunar: See Volcanic activity, moon 
lunar and terrestrial : Dauvillier 176-357 
popular work (Russian): Levchenko 

176-358; Voropinov 178-424 
tectonics, Azores: Machado 179-416 

Kamchatka-Kurile arc: Svyatlovskiy 
176-170 

U.S.S.R. : Piyp 176-369 
theoretical problems: Gorshkov 177-380 

Volcanoes, Africa and Red Sea, catalog: 
G£!ze 176-367; Richards 176-
366 

Belgian Congo, geophysical 
Magn~e 178-430 

survey: 

Central America, 1957 state: Pough 178-
428 

catalog: Mooser 176-363 
Japan, Aso magma chamber 

Shima 176-83 
Kuttyaro caldera, gravity 

Yokoyama 176-198 
Tchad : G£!ze 176-367 

radius: 

survey: 

U.S.S.R., Klyuchevskaya, location of mag­
ma chamber: Gorshkov 176-
359 

Kurile Islands, catalog : Gorshkov 176-
373, 17•8-437 

See aZso Volcanic activity, Volcanic 
eruptions 

Wolframite, magnetic anisotropy: Vinoku­
rov 179-315 

Wood, carbon-14 content: Whitaker 178-
320 

y 

Yugoslavia, electrical logging: Aksin 
177-138 

electrical surveys, Gole~ magnesite: Risti~ 
177-124 

Kuriumliska Banja area: Mladenovi~ 
177-225 

. southwest Macedonia: Milanovic 177-
125 

Trebinje area: Milo~evi~ 177-123 
geophysical surveys, Banat: Arandelovi~ 

177-150 
geothermal measurements, Kuriumliska 

Banja area : Mladenovic 177-
225 

gravity survey, Cal!ak-Kraljevo basin: 
Ivkovic 177-212 

magnetic surveys. Macedonia, oolitic iron : 
Janl!ic 177-311 

Macedonia, southwestem : Mllanovic 
177-125 

tltanouiagnetite:: Janl!iC 177-310 
sulfide ores: Sumi 178-140 

seismic survey, Boka. area: Popovic 177-
359 


