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“The uppermantle and its influence on the de-
velopment of the Earth’s Crust” # 7

at Deep depressions of platform and geo-
synclinal areas—North— —~Caspian depression or
oil and gas-bearing areas of J Azerbaidzhan.

b) Paleozoic geosynclines: the Urals or Cent-
ral Kazackstan,

¢} Ancient shields: Karelia or the Ukraine,

d) Crustal regions of the transitional type:
Trans-Caucasus or Black Sea.

e) Regions of island areas and of the ecrust
close to the oceanic type:

Southern Kurile
Islands (g

or Southern Sakhalin( <.
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X111 IUGG GERERAL ASSEMBLY
UPPER MANTLE SYMPOSIUM
21-26 August 1963

1) V. V. BELoussov. The Upper Mantle and
its influence on the Development of the
Earth’s Crust.

2y E. C. BULLARD. Heat Flow from the Inter-
ior of the Earth.

3) Prof. B. HEEZEN. The Ucean Floor.

4y E. THELLIER. Paleomagnetisme et Manteau

Superieur.

5) J. Tuzo WILSON. The Movement of Con-
tinents.
G. P. WOOLLARD. Crustal Structure and

Gravity Relations.

7) J. GOGUEL. Les donnees de la tectonique
dans l'etude du manteau superieur.

8y A. VINOGRADOV. Geochemical Aspects.

g9y A. RITTMANN. Magmas and Magmatic Pro-
cesses.

10) WiLLiAM M. KAULA. Mantle Models Cor-
responding to a Given External Gravita-
tional Field.

113} N. N. Parusky. Horizontal Heterogenity of
the Mantle as revealed by Earth-tides.

12) H. A. LUBIMOVA. Terrestrial Heat Flow in
Shields and their Recent Movements.

13) L. C. PAKISER. Structure of the Crust and
Upper Mantle in the Western United States.

14) M. H. P. BoTT. A Hypothesis for the For-
mation of Large Sedimentary Basins.

15) S. A. UsHAKOV and A. I. FROLOV. The Iso-
static State of the Regions of Quaternary
Glaciation.

16y H. A. LuBiMova and V. A, MAGHITSKY.
Thermoelastic Stresses and the Energy of
Earthquakes.

17y 1. P. KosMInsSKavYA. On the problem of
Crustal Lavering.

18) S.GERSHANIK. Theoretical relations for rays
of the Upper Mantle.

19) P. CaLOL Interaction entre le manteau
superieur et la croute terrestre.

203 P. CALOL Sur la vitesse de propatation des
ondes longitudenales st transversales dans
P'asthenosphere.

21y P. CALOL La propagation des ondes longi-
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tudinales et transvorsales pour des trem-

blements de terre “ayant leur origine en

pleine asthenosphere, ondes Pa et Sa origi-
naires de profonds tremblements de terre.

22) B. S. VOLVOVSKY, IS VOLVOVSKY, B. B.
TAL-VIRSKY and V. L SHRAIBMAN. The
Structure of the Crust and Upper Mantle
in Western Central Asia.

23) G. D. AFANASSIEV, On the Relations be-
tween the Upper Mantle and the Earth's
Crust.

24) I. A. EFIMOV. Interaction of the Earth's
Crust and Upper Mantle as shown by the
Eclogite Formation in North and South
Kaaakhstan.

25) J. V. RINZNICHENKO and O. G. SAMINA.
Modelling of the mantle shadow zone,

26) I LEHMANN and M. LANDISMAN. On the
Velocities of P and S in the Upper Mantle.

27) EYSTEINN TRYGGVASON. Arrival Times of
P Waves and Upper Mantle Structure.

28) YU. SCHEINMANN. Duration of the Earth's
Crust Trans formation from Nerth Atfantic
Data.

29) 1. J. AZBEL and T. B. JANOVSKATA. The
Determination of the velocity-Depth Curve
for the Upper Mantle from Data on P-Waves.

30) JACK OLIVER. Propagation of PL Waves
across the United States.

31) T. HIRONO, O, HAMAMATSU, S. HisaMoTo
and K. WADATI. An Iuvestigation of the
Structure of the Upper Mantle near Japan.

32) SHAWN BIEHLER and FRANK PRESS. Use of
P-Wave Anomalies as an Indication of
Crustal and Upper Mantle Structure,

33) Y. SATO, T. UsAMI, M. LANDISMAN and M.
EWING. Propagation of Torsionzal Dis-
turbances on a Homogeneous Mantle with
a Liguid Core.

34) N. MATVEEVA et A. ALEXEEV. Le choix
des variantes des distributions des vitesses
dans l'ecorce superficielle par hodographes
des tremblements de terre profonds.

35) O. 1. YURKEVICH. Slow Movements of the
Earth’s Core and the Production of Earth-
quakes,

39) G. 5. GORSHKOV. Volcanicity and the Upper
Mantle.

40) COLIN IJ. BRANCH. The mantle origin of
pyroclastic flows and the reiationship with
high granites.

41) R. E. FOLINSBEE, H. BAADSGAARD, R. A,
BURWASH, and G. L. CUMMING. Time of In-
trusion of Mantle Generated Diabase and
Gabbro Dikes, Yellowknife Continental Nu-
cleus, Canada.

42) HisasHi KUNO. Curstal and Upper Mantle
Rocks beneath the Hawaiian Volcanoces.

44) M. B. DURE and L. T. SILVER. Petrologic
trends in the basaltic achondrite meterites.

45) N. A. KOZYREY. Les processus volcaniques
s'appliquent aux planetes.

46) G. S. STEINBERG and M. 1. ZouBin. Sur la
laison du volcanisme et de I'evolution des
structures geologiques a 'exemple du volean
Avachinsk.

47) JACK GREEN. A critique of the volcanic
versus the impact origin of major lunar
surface features.

48) Ta. C. J. ZWARTKRUIS and CHARIES H.
SMITH. Petrology and Geochemistry of the
“Feeder Dyke” to the Muskox Intrusion.

49) SOMDEV BHATTACHARJI and CHARLES H.
SMITH. Experimental studies of Flowage
Differentiation Applied to the ‘Feeder
Dyke” of the Muskox Intrusion, Northest
Territories, Canada.

505 S. K. RUNCORN. Continental Drift and the
Upper Mantle.

51y J. TUZO WILSOHN. New Evidence for a Spe-
cific Pattern of Movement of Continents
Probably Due to Currents in the Upper
Mantle.

52) KENNETH L, COOK. Additional Evidence of
the Mantle Crust Mix and Lateral Inhomo-
geneity in the Uppermost part of the Earth's
Mantle.

53) V. S. SAFRONOV. On the primary non-homo-
geneities in the Mantle of the Earth.

54) A, G. GALANOPOULOS. Note on Strain Re-
lease Variation with Depth.

551 J. A. BROGGIL New Interpretations of Ex-
periments Described More than 20 Years
ago, and Possible Results of Upper Mantle
Currents.

56) YU. N. RYABININ, The Influence of Pressure
on Some Properties of Substances.

57) S M. STISHOV. Rutile-like Silica and Phase
Transitions in the Barth's Interior.

58) L. V. ALTSCHULER. Shock Compression of
Silicates and Metals and the Composition
of the Earth’s Core and Mantle.

59) M. P. VOLAROVICH. An Investigation of the
Elastic and Absorption Properties of Rocks
at High Pressures and Temperatures.

60y V. N. ZHARKOV and V. A. KALININ. The
Equation of State of Gabbro and Dunite at
High Pressures.

61) V. P. TRUBITSYN and F. R. ULINICH. On
Metallic Transitions in Matier at High
Pressures.

62) H. A. LUBIMOVA. Sounces of the Internal
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Heat of the Earth and the Thermodyanamics
of Planets.

63) G. Z. GURARIY and 1. A, SOLOVYEVA. The
Composition of the Earth’s Crust and the
Densgity of its Mantle.

64) Joun T. KUo. World-wide Regional Velocity
Maps of Rayleigh Waves.

65) ROBERT L. KOVACH and DON L. ANDERSON.
Higher Mode Surface Waves and their
bearing on the Structure of the Earth's
Mantle.

66) DON L. ANDERSON, M. NAFI TOKSOZ and
ROBERT L. KOVACH. Upper Mantle Struc-
ture from Long Period Surface Waves,

67) SHELTON ALEXANDER. Crustal and Upper
Mantle Structure of the Eastern Basin and
Range Province from Multi-mode Disper-
sion of Surface Waves.

68) Z. 8. Ivanova, V. I. KEYLIS-BOROK, A. L.
LEVSCHIN and M. G. NEIGAUS. Surface
Waves and the Structure of the Upper
Mantle.

69) T. V. MCEvILLY. Crustal-Upper Mantle
Structure of the Central U. S. from Surface
and Body Wave Studies.

70) JAMES BRUNE and JAMES DORMAN. Seismic
Waves and Earth Structure in the Canadian
Shield.

71) N. V. KONDORSKAYA. The Peculiar Dis-
tribution of Kurile-Kamchatka’s Ridge
Farthquakes with Focal Depth.

72y S. A. FEDOTOV. The Upper Mantle Struc-
ture of the South Kurile Island Arc from
Detailed Seismological Investigations.

74) P. Z. TARAKAROV. The Velocity Section of
the Upper Mantle in the Transition Zone
from Asia to the Pacific Ocean.

75y T. RIKITARE. Geomagnetic Sounding into
the Upper Mantle.

76y T. RIKITAKE. An Outline of the Anomalous
Geomagnetic Variation in Japan.

777 W. KERTZ. The conductivity anomaly in the
upper mantle found in Europe.

78y W, D. PARKINSON. Correlations in Magnetic
Variation in Australia and the Effect of the
Ocean.

79) U. SCHMUKER. The conductivity anomaly
in the upper mantle found in USA.

80y K. WHITHAM. Anomalies in Geomagnetic
Variations in the Arctic Archipelago of
Canada.

&1y A. T. PRICE. Interpretation of Magnetic
Variations and Magnetotelluric Measure-
ments.

82y G. SIMEON and A. SpPOSITO. Anomzlies in
the Geomagnetic Variations Recorded in

Italy.

83) A. V. BURKHNIKASHVILI, G. E. Gugunava and
V. V. Kebuladeze-Results of an abyssal
structure investigation in East Georgia by
long-period telluric current variation and
magnetic-telluric sounding methods.

84y A, N, TICHOROV, B, M. JANOVSKY and N.
V. LIPSKAYA. Some Results of Deep Mag-
neto-Telluric Sounding Surveys.

85) N. A. BELAYEVSKY and V. V. FEDYNSKY.
The Commencement in the USSR of Investi-
gations into the Abyssal Parts of the Earth.

86) W. E. BENSON, The History and Status of
Project Mohole.

87) A. A. BORISOV and V. V. FEDYNSKY. Geo-
physical Characteristics of Geosynclinal
Regions.

88) V. A, MAGNITSKY. Degassing of the Earth's
mantle and the Development of the Earth’s
Crust.

89) N. KHITAROV. The Transition Zone betWeen
the Crust and Upper Mantle.

90) V. N. ERESTNIKOV and I. L, NERESOV. The
Relations of the Deep Structure of Pamir
and Tien Shan Regions to their Tectonics.

91y M. V. GzovskY. Tectonophyscs and the
study of the Upper Mantle.

92) V. B. PORFIRIEV. Hydrocarbons of the Upper
Mantle and Crust.

94) A. V. VEDENSKAYA E. I. SHIROKOVA, and
L. M. BALARINA, The Predominant Direc-
tions of Stresses in the Earthquake Foci of
the Asia-Mediterranean and Pacific Seismic
Zones.

95) S. B. LEVIN. Geophysical Factors in Electro-
magnetic Propagation through the Litho-
sphere.

96) 8. P. SRIVASTAVA. Determination of the
Resistivity of the Crust and Upper Mantle
of the Earth by the Magnetotelluric Method.

97y J. C. H. WIsEMAN. St. Paul's Rocks.

98) C. LOMNITZ. Estimation Problems in Earth-
quake Series.
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Thudrsay, March 14

Opening ceremony, 4 p.m.

(All sessions of the Conference will take
place in the Conference-Hall of the Moscow
Scientists Club-Eropotkin Street, 16

Chairmen: A. P, VINOGRVDOV, ]. ORCEL
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1) Gase condition of the Earth.
A. P. VINOGRADOV (USSR}
2) On geochemical changes of the Earth in

function of geological age.
E. SZADECZIKY-KARDOSS {Hungary)
3) Sources of innerplanet heat.

E. A. LYUBIMOVA (USSR)
Physico-chemical peculiarities of deep zones
of the Earth crust according to some experi-
mental data. N. I. KHITAROV (USSR}
Volcanic phenomena and the upper mantle

G. S. GORSAKOV (USSR)
6) E. F. OSBORN (See next session)

A3
-

=N
-

o9

—

—

of granit formation.
A. A. POLKANOVY, V. A. MASLENNIKOV, K.

A. SHURKIN (USSR)
Mechanism of water behaviour in high tempe-
rature and pressure conditions during forma-
tion and transformation of silicates.

J. WYART (France)
A rapid rocks analyses on quantometer. An
application of geochemical research to some
French granite intrusions.

M. ROUBAULT (France)

The geochemical features of agpaitic nephe-

e

ZSCH

1) The limits of isomorphic intermixture de-

pending on genetic conditions.
V. V. SHCHERBINA, K. I YAKUBOVICH
(USSR)
Regularities of distribution of rare-elements
in igneous rocks and metallogenic specifica-
tion of magmas. L. V. Tauson (USSR)
Homogeneity and random events in geo-
chemistry. D, M. SHAW (Canada)
Titanium in magmatic formations of the
Altai-Sayan folded area.
I. 1. ABRAMOVICH, E. B. VYSOKOOSTROV

—

K. SUGAWARA (Japan)

Duscussion,

Tuesday, March 18.

Morning session, 10 a.m.

Chairmen: U. L. BARANOV, F. HEIDE

1) Determination of the Earth age by means of

the most ancient minerals and rocks.

E. K. GERLING, YU. A. SHUKOLYUKOV, T.

V. KOLTSOVA, Y. L. MATVEEVA, S. 8. YA-
KOVLEVA (USSR)

Isotopic composition of sulphur in sediment-

ary sulphides.

A. P. VINOGRADOV, U. A. GRINENKO {USSR)

line-syenites. V.I. GERASIMOVSKY (TSSR)
Behaviour of the rock-forming and some ore
elements in the processes of alkaline rock
formation, A, 8. PAVLENKOC (USSR)
Physico-chemical evolution of alkaline 6
magma in differentiated complex of Lovo~
zero massif in connection with its rhythm’
ical stratification. 7

L. N KOGARKO, V. P. VOLKOV (USSR
Behaviour of trace-elements in the process

Absclute geochronology and the history of
formation of the Pre-Cambrian folded zones
on the East-Europian platform.
N, P. SEMENENKO (USSR)
Metamorphism and geochronology of Pre-
Cambrium. L. V. KOMLEV (USSR}
Argon-method of age determination in
marine geology and paleogeography.
A. YAXKRYLOV, YU. L. SILIN (USSR)
Some aspects of the French research in
nuclear geclogy and geochemistry,
R. COULOMB (Frence)
Determination of absolute age of sediment-
ary rocks by means of glauconite.
G. A. Kazaxrov (USSR)
8) Some problems of the geochemistry of

——

SKAYA (USSR) 3
Geochemistry of titanium in basina humid
of sedimentation. A. A. MIGDISOV (USSR}
Separation of the rare-earth elements in

magmatic process.

Yu. A. BALASHOV (USSR)
On mineralogical and chemical heterogenity 3
of radioactive metamict niobotantalates.

I. OrRCEL, D. FAUQUIER (France)

On the average contents of niobium and
tantalum in granitoids.

E. B. ZNAMENSKY (USSR)
The geochemistry of silver, Keno Hill area,

7) Zone melting and its application for solving. 5
some geochemical problems.

A. A, YAROSHEVSKY (USSR}
Estimation of probable significance of gravi- 7
tation during magma differention in homo-
geneous conditions. A, A. KADIK (USSR}

Friday March 15

Morning session, 10 a.m.

Chairmen: N. J. KHITAROV, T. S. LOVERING 8

1) The principal magmatic process in the light
of crystallochemistry. N. V. BELOV (USSR)

2) Experimental investigations of the oxygen
pressure, water content and order of crystal-
lisation of basalts and andesits. {This paper Morning session, 10 a.m. Yukon, Canada. (Read by D. M. SHAW)

was read on March 19, see the first page} Chairmen: A. A. SAUKOV, K. SUGAWARA. A R. W. BOYLE (Canada)

E. F. OsBORN (USA) P. VINOGRADOV 10) Distribution of some minor elements in

—

[#3)

&

—

4

e

i

o

of phase separation. 8
I. D. RYABCHICOV (USSR)
This session took place on March 19, Evening.

Saturday, March 18

7

—

9

3) Applications of crystall field theory in geo- 1 0 ‘ . . alkalin rocks of the Ditreu syenitic intrusion. radioactive isotopes.
chemistry. ) On the formation of ore provinces. V. Jawovicy, J. IONESKU (Romania) I E. STARIK, Yu. V. KUZNETSOV, E. R.
R.D. BURNS, R. H. CLARK, W. S. FYFE (USA) A. I TUGARINOY (UISSR) . . PETROV. V. K. LEGIN (USSR)
4) 1gneous rock series (Rr;ad by T. WATA. 2) Geochemical analysis of phenomena of the Discussion. 9) Radioactivity of oceanic sediments.
NABE) H. KUNO ( Jaz;an) high-temperature post-magmatic metasoma.- Evening session, 4 p.m. V.1 BARANOV, L. L. KHRISTIANOVA (USSA)
5) The theory of extremal states and their tose In granitoids. A. A. BEUS (USSR) Chairmen: A. B. RONOV, K. H. WEDEPOHL 10) Neutron radiation of some uranium and
significance for mineral svstems. 3) On the metallogenic specification of grani- 1} Evolution of chemical and mineralogical thorium minerals.
D. S. KORZHINSKY (USSR) toids intrusion. V. L. BARSUKOV (USSR} composition of sandstones. G. V, GOrSHKOV, 0. S. TsVETKOV (USSR)
6) The extremal states of some mineral equil - 43 Trace-elemnts as indicators of ore-forming A. B. RONOY, M. S. MIKHATLOVSKAYA, L 1. Discussion,
briums in connection with geochemical en- process:es .and the use of their distribution SOLODKOVA (USSR) This session took place on March 16, Morning
vironments of metamor phism and metasoma. ‘f‘egulé’?i‘i’isf in research and prospecting of ore 2} Geochemical and petrographical researches Evening s:ession 4 p.m '
tose. A. A. MARAKUSHEV (USSR) ceposits. - L. N. OVCHINNIKOV (USSR) to discovery the genesis of copper slates. Chairmen: A. I.’ TUéARINov H. G. THODE
7) The application of experimental data to 5) On the acidity and alkalinity of hydro- K. H. WEDEPOHL (GFR) 1) Discordances of the various isotopic age
metamorphic reactions. (Read by E. F. Os- thermal solutions. — A. A. POPOV (USSR) 3) The Role of humic acids in the geochemistry methods G. L. KULP (USA)
BORN) P.J. WYLLIE (IUSA) 6) Estimation of pH values of the carbonaceous of U and their possible role in the geo- 2) Sulphur isotope abundances in the ancient-
8) On the significance of high pressure in meta- ~ hydrobhe.rms. S D. MALININ (USSR) chemistry of other cations. seas from stx;dies of evaporites in sediment-
morphic processes. V. 1. LEBEDEY (USSR 7} The main geochemical environments and A, SzaLAY (Hungary) ary basins
9) Organic substance in igneous and mete;- processes of hydrotherm formation in the 4) Carrying-out by the rivers of dissolved sub- " H b('} THODE, 1. MONSTER (Canada)
morphic rocks.  J. A. PETERSILIE (USSR} areas of modern VOlcaymi activity. ) stances from continents and its connection 3) Geochemical problems in metallogenic analy-
D . V. V. IVANGV (USSR) with mechanical erosion of the Earth surface, sis and in preparation of metaliogenic maps
Iscussion. 8) The peculaties of rare-elements concentra- A 7 T O cep) ) ' . -
. . © O. A. ALEKIN, L. V. BRAZHENIKOVA (USSR for GDR von E. KAUTZSCH (GDR)
Evening session, 4 p.m. tion in endogenic processes. - ; ; ¢ : o
Chai . 5) Formation of brines of the sedimentary en- 4) Alteration of isotopic composition of sulphur
airmen: D. 5. KORZHINSEY, E. SZADECZKY- A. 1. GINSBURG (USSR; , AT - e y
KARDGSS Di . N velope. M. G. VALY ASHKO (USSR} in oils and gases depending on the age of
1) Geochemical eycle and . . iscussion. 6} On migration of halogens in sedimentary containing sediments.
in the Barth's C oot jf‘);cjz:a:m 0} boron Monday, March 18 rocks. L. A. GULYAVA, E. 8. ITRINA (USSR) N. A, EREMENKO, R. G. PANKIN (USSR}
- L I - - WATANABE (Japan 15 ; P . . - . 1 B , . .
2) A leading physico-chemical trend | pan) Morning session, 10 a.m. 7) Migration of elements through phases of 53 Significance of O%/0% and C¥/C!2 ratios in
£ ysico-chemical t r rmen A . - , X ) » .
Tend in process Chairmen: U. U. SHCHEBINA, von E. KAUT- hydrosphere and atmosphere. hydrothermally dolomitized limestones and
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B EE
FxARAARFTICET HEOHR (SCmp:
HOBBERICET AL v R oy L)
Symposium, problem of the origin of post-
magmatic ore deposition (with special refer-
ence to the geochemistry of ore veinsg)

LD 9B2lE E v s
= 2%:41;\5?70)7'3’»\&:;"»3&\

BlEEy 5

"G o~ 05 Charles K gt

~T, [

F22)

212 Charles Jozt oy J.
7z. 7% The Geochemical
! PHINEBEL, myvinis
GO B &4 (The Special Organizing
Bureau at the National Committee of the Ge-
ologist of U.S.S.R.) P D

HEER, F0d

1 D. 8. KORZINSKY Brchs.

VV%QﬁA&% "B I DAL 1961 4207 First
—

Z, Economic Geology,

1. The origin of primary zoning in ore veins

a. Criteria proving polyascendent ( pulsation)
Zoning ( CRUZ DU TUREBIC BT A ).

b. Criteria proving monoascendent zoning.

c. Evolution of chemical composition of ore
bearing solutions dependent on the same

source,

o

Criteria solving the manner of the transport
of metals in ore bearing solutions,

3. Reasons for or against the distinguishing of
a pneumatolytic phase in the classification
of postmagmatic processes.

Criteria for the recognition of metacrysts
of minerals (metacryst >z
VRO LR BRD).
Role of selective replacement in hypogene
ore deposition. 7¢ ¥4, o 7.

b

e 2t

HR

i

£ 1T #e

ZEL L e

@

tX Presymposium volume 3

L Problems of postmagmatic ore deposition

& B L E. INGERSON ( 5

, Do HOLLAND (79 v =

KRAUSKOPF ( A%y 5 4 — F:kE), E. ROEDDER
CEERVEGA LDiinmu%@%E,
H. 1. BARNES [ <y

LERUD ( 2~ & &~}
2 R. W, BOYLE (

& G A H

i) in E O ER ey

.,J,

Nl 7zfl, J. RIDGE (~<v
:‘~:;‘:), C.F.PARK (A SV 7 4 —
WHEFEE) L oo w
D S. KORZINSKY (BB

IR OmE Tt a4 V. L SMIRNOV(«*
x:»—y\:f—;»‘:,\, EEHEE O A, D, GENKIN (3
REET) & &A# 50 4 O KBE 2 BinL

i EE o N I KHITAROV BT s BT
BT 5 7o DT, FEw YT X 0D A 7

B WV 7 e SE fornEiin T
&}"D -7

FEIR X DT O BRE G
RAMDOHR (A F ~b 7R

H o W UTENBOGAARDT (EHCRE), 4%
AL DT eFYT D /w RIESE IR DR

C. DAVIDSON (A= » + v ¥ Andrews KE

V. 1. SMIRNOV:

Regional and local endogenous
zoning,

J. KUTINA: The concept of monoascendent and
polyascendent zoning,

L. BAUMANN: On the zonal distribution of min-
eralization of the Freiberg ore district.

Z. PoUBA: On some causes for the repetition
of mineralization in ore fields and ore deposits
of the Czech. Massif.

J. H, BERNARD: Zoning in the Spisskogemerske’
Rudohorie as an example of polyascendent and
monoascendent zoning.

D. 8. KORZHISKII: General regularities of post-
magmatic processes.

H. L. BARNES: Environmenial limitations to
mechanisms of ore transport.

G. KULLERUD, H. S. YODER: Sulphide-silicate
reactions and their bearing on ore formation

3o

under magmatic, postmagmatic and meta-
morphic conditions.

K. B. KRAUSKOPF: The use of thermochemical
data in defining conditions of high-temperature
ore formaiion. ' ‘

V., MANILICI, M. BORKOSH: Geothermometric
analysis, a criterion for the determination of
the thermodynamic and physicochemical con-
ditions of the formation of hydrothermal min-
eralization.

H. D. HoLAND, M. BORCSIK: On the solution
and deposition of calcite in hydrothermal
systems.

E. ROEDDER: Evidence from fluid inclusions as
to the nature of the ore forming process.

E. INGERSON: The concept of a separable
pneumatolytic stage in postmagmatic ore for-
mation.

L. M. ORCHINNIKOV: On the participation of
gases in postmagmatic ore deposition and on
the distinguishing of a pneumatolytical phase.

J. KuTiNA: Review of opinions on zoning.

J. CADEK, Z. JoHAN: Review of opinions on
metal transport.

J. HaX: Review of opinions on metacrysts.

V. HaNus: Review of opinions on selective re-
placement.

M. STEMPROK, M. VANECEK: Review of opinions
on pneumatolysis.

fn¥Edmihr L, Zhic Presymposium volume T
B Lo A 4 & b discussion O H *i@’;{@%{%ﬁ
Ha A b UL EE R “Fugacity of

CO; in the supercritical mixiures of the system

W i

H20-COs, and the nature of hydrothermal solu-
tions in limestone” 2 EH 7o

I OTEEND
LR

P -

LOVV AT Y ALY
B 1T DS

4. W. H. EMMONS 2040 A 41T
¥l

FLEY VAT Y A

RO (monoascendent zoning)

KUTINA 154 { O

(o8]
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“’"{}’zéf £ m;ﬁf\‘% ki K’ ‘}9}

i L KUTINA V& R AR5 (polyascendent
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Divisions:

a) Freshwater Sciences: Studies on physical,
chemical and biclogical aspects of inland
metsoric waters.

b) Geological Sciences.

¢) Oceanography: Chemical; Physical; Geo-
logical.

d) Solid Earth Physics (in:luding Geodesy,
Volcanology, Geothermy and Geochemistry)

Symposia:

a) Age and Nature of the Pacific Rim Oro-
genesis.

b) Antarctic Research related with the Pacific.

¢) Biological and chemical metabolism in the

waters {including primary and secondary

productivity).

Chemical Elements and Isotopes in the Pac-

ific waters (including organic substances).

d

e) Crust and Upper Mantle in the Pacific.
f) Deep Ser Sediments and Bottom Water in
the Pacific.

g) Mesezoic and later volcanism and related
alteration in the Pacific.
h) Mineralogenetic Provinces and Epochs in

the Pacific Belt.

Radioactive Contamination of Diet and its

Preventive measures.

Recent Advances in Oceanographic and Lim-

nological Instrumention.

k) Sea Level Changes and Crustal Movement
of the Pacific during the Pliocene and Past-
Pliocene Time.

1) Soil Land and Classification.

m) Tertiary Correlation and Climatic Change

in the Pacific Rim.

Ice and Snow in Pacific Area and Pacific

Cirurlation.

Volcanoes in the Pacific (including the pre-

sent status of Volcanic Observations).

Water Pollution, including Radiocactive waste
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7o American
Geophysical Union &84 @ 7w 5 2 (Transac-

tions American Geophysical Union, 45, No. 1

Symposium on Lead Isotopes

Material Balance in the Whole Rock U-Pb
System of a Young Granite: P.O. BANKS and
L. T. SILVER

Provincial Aspects of Lead Isotopes in Gra-
nitic Rocks in the United STATES: B. R.
DOE

The Isctopic Composition of Lead in Microclines
from the Llano Uplift, TEXAS: R. E. ZART-
MAN

Variation in the Isotopic Composition of Lead
and Strontium from Basalts: G. R, TiLton,
P. W. GasT and C. E. HEDGE

Isotopic Composition of Lead in Valcanic Rocks
from Japan, Iwo Jima, and HAWAII: M.
TATSUMOTO

A Preliminary Investigation of the Usefulness
of Lead Isotopic Analyses in Archeological
Studies: J. M. WAMPLER and R. H. BRILL

Uranium and Thorium Abundances in Possible
Crustal and Upper Mantle Materials: J. F.
LOVERING and J. W, MORGAN

The Anomalous Nature of Ivigtut Lead: T. J.
ULRYCH

Multistage Interpretation of Lead Isotope Rati-
os: E. R, KANASEWICH

Lead Isotopes in the Sediments of Three Ca-

-3

nadian Shield Lakes: 7T. J. CHOW and M. S.
JOHNSTONE

The Primary Lead Growth Curve and the Age
of the Earth: R. D. RUSSELL and P. H. REY-
NOLDS

Pb-U-Th Evolution Models for Homogeneous
Systems with Transport: G.J WASSERBURG

Geochronology
Argon Retention in Volcanic Feldspars: J. F.
EVERNDEN

Studies on Acidic Pyroclastic Material from the
Southern East Pacific Rise: M. N. A. PETER-
soN, V. R. MURTHY, and J. F. EVERNDEN
The Effect of Thermal Metamorphism on the
K-Ar and Rb-Sr Ages of Various Minerals in
the Snowbank Stock: G. N. HANSON, P. Si1G-
NER and P. W. GAST
The Effect of Contact Metamorphism on Zircon
Ages: G. L. Davis, S. R. HART, and G. R.
TILTON

Zircon and Whole Rock Rb-Sr Ages and Early
Crustal Development around Rainly Lake,
Ontario: 8. R. HART, and G. L. DAVIS

Isotopic Ages of Zircon and Allanite from the
Minnesota River Valley and La Sal Mountains,
Utah: 7T. W. STERN

Primarvy and Metamorphic Chronology in Central
Colorado: G. W. WETHERILL and M. E. BICK-
FORD

Areal Extent and Behavior at the Margins of
the 1600-m.y. Terrane in SW Montana: B.
J. GIRETTI

Ar#.K4 Ages of Paleozoic Instrusive Rocks in
Southeastern Alaska: M. A. LANPHERE, D.
A. BREw, G. D. EBERLEIN, R. A, LONEY, and
E. M. MACKEVETT, Jr.

Age and Abundance of Older Precambrian
Rocks: C. J. GaLviy, Jr.

Carbon 14 Content of Aquatic Plants, Monte-
zuma Well, Arizona: P. E. DaMON, C. V.
HaAYES, and G. A. COLE

The Radio of Induced Fission versus Spontane-
ous Fission in Pitchblende and Natural Oc-
currence of Radiostrontium: H. ARINO and
P. K. KURODA

On Radiocactive Antimony Isotopes in the
Atmosphere: P. Kauranen and P. K. KURODA

C-14 Ages and U-Disequilibrium Ages in Pluvial
Cabonates: A. KAUFMAN

Tektites
The Case for Terrestrial Origin: A. COHEN
Tektites: The Case for Lunar Orgin: D. R.
CHAPMAN
Vapor Pressure of Tektite Glass from Vapor-
ization Rate and Aerodynamic Ablation Ex-




periments: F. J. CENTOLANZI and D. R.
CHAPMAN

Fission Track Dating Evidence for the Simu-
ltaneous Origin of Tektites and Other Natural
Glasses: R. L. FLEISCHER and P. B. PRICE

Cosmic-Ray-Induced Tracks in Minerals: R. M.
WALKER, M. MAURETTE, and P. PELLAS

Some Physical Properties and the Major Chemi-
cal Composition of Selected Australasian
Tektites: F. CuTTITTA, E. C. T. CHAO, M.
K. CARRON, and J. LITTLER

Minor Elements in Selected Australasian Tek-
tites: C. Annel, F. CurtitTta E. C.T. CHAQ,
and J. D. FLETCHER

Resistivity and Viscosity of Tektites:
SENFTLE and A. F. HOYTE

An Aerodynamically Sculptured Bediasite: E.
A, KING, Jr.

Brunel Tektites:
BARNES

Petrography of Tektites from near Muong
Nong, Laos: V. E. BARNES

F. E.

G. E. WILFORD and V. E.

Meteorites

Petrologic Evidence Consistent with a Lunar
Model for the Origin of Basaltic Meteoritest
M. B. DUKE

Electron Microprobe Study of the Jajh deh Ko:
Lalu Enstatite Chondrite: K. KgIL and C.
A, ANDERSEN

Nicke]l Diffusion Gradients in Metallic Meteor-
ites and Their Cooling History: J. M. SHORT
and C. A. ANDERSEN

Meteoritic Zircon: U. B. MARVIN and C. KLEIN

The Mineralogy of the Plainview, Texas, Mete-
orite: L. H. EUCHS

Chemical Analysis of the Plainview, Texas,
Meteorite: K. J. JENSEN

The Distribution of Fluorine in Stony Meteor-
ites: G. W. REED, Jr.

Variation of Particle Accretion Rates with Lati-
tude: R, A. SCHMIDT, and T. J. COHEN

Fractionation of Elements in Chondritic Mete-
orites: A. E. RINGWOOD

Radioactive Nuclides in the Peace River Mete-
orite: E. L. FIREMAN, and ]J. DEFELICE

The Isotopic Composition of Krypton in Mete-
orites: W. B. CLARKE and H. G. THODE

On the Origin of I'*¥ in Meteorites: C. MER-
RIHUE

The Abundance Pattern and Isotopic Composi-
tion of MNoble Gases in Three Meteorites: M.
W. RowEg, O, K. MANUEL, D. D. BOGARD, and
P. K. KURODA

Meteorite Ages and the Time Interval between
Nucleosynthesis and Formation of the Solar

System: O. K. MANUEL, M. W. ROWE, D. D.
BOGARD, and P, K. KURODA

The Abundance Pattern and Isotopic Composi-
tion of Noble Gases in Thucholite: D. D.
BOGARD, O. K. MANUEL, M. W. ROWE, and
P. K. EUroDA

Bb-Sr Age of the Murray Carbonaceous Chond-
rite: E. BEISER and W. H. PINSON

Rubidium-Strontium Ages of Chondrules and
Carbonaceous: V. R. MURTHY and W. COM-
PESTON

Exposure Ages for Some Chondritic Meteorites:
J. C. COBB and O. A. SCHAEFFER

Isotopic Studies and Geochemical Processes

Total Compositional Analysis by Mass Spectro-
graphy: L. F. HERZOG, T. J. ESKEW, and P.
DEINES

Okygen Isotope Ratios in Coexisting Metamor-
phic Minerals: G. D. GARLICK and S. Ep-
STEIN

Oxygen Isotopic Studies of Minerals in Stony
Meteorites: H, P. TAYLOR, Jr., M. B, DUKE,
L. T. SILVER, and S. EPSTEIN

Q18/0% Ratios of Some Chondritic Meteorites
and Terrestrial Ultramafic Rocks: J. H.
REUTER, S. EPSTEIN, and H. P. TAYLOR

Oxygen Isotope Fractionation betWeen Dolomite
and Calcite: J. R. O'NEIL and S. EPSTEIN

A Search for Isotopic Variations in Some Ter-
restrial and Meteoritic Calcium: B, HIRT,
and S. EPSTEIN

The Significance of Sr¥ in Ocean Water: V.
R. MURTHY

The Isotopic Composition of Strontium in Sur-
face Water from the North Atlantic Ocean:
G. FAURE, P. M. HURLEY, and J. L. POWELL

Strontium, Potassium, Rubidium, and Lead Data
on Core and Water Samples from Lake Supe-
rior: 8. R. HART, and G. R, TILTON

Significance of Radiogenic Strontium in Volca-
nic Lavas: C. E. HEDGE

Strontinum &7 Abundance in Suite of Hawaiian
Volcanic Rocks: J. L. POWELL, G. FAURE,
and P. M. HURLEY

Bb-Sr Whole Rock Iscochron Tests on the Gene-
sis of Granitic Bodies in the Grenville of On-
tario: T. BE. KroGH

Marine Geochemistry
Calcium Carbonate in the Oceans: R. M. Py-
TEOWICZ
The Distribution of Selenium, Antimony, Silver,
Cobalt, and Nickel in Sea Water: . F. SCHU-
Ts and K. K. TUREKIAN

Nickel Content of Ocean Core Samples: F. T.

BONKER and A, S. LOURENCO

Rates of Sedimentation in the South Atlantic:
E. D. GOLDBERG and J. J. GRIFFIN

Search for Chlorine 36 in Pacific Red Clays:
S. O. THOMPSON and 0. A. SCHAEFFER

Rare Gas Determinations in Sea Water: R. H.
BiEri, M. KOiDE and E. D. GOLDBERG
The Uranium Content of Sea Water: D. L.

THURBER

Residence Times of Protactinium and Thorium
in Sea Water: W. 8. MOORE and W. M. SaA-
CKETT

Comparison -between He: U and Th#¢ : U
Ages of Fossil Shells and Corals: F. P. FaA-
NALE, O. A. SCHAEFFER, A, KAUFMAN, D. L.
THURBER and W. S. BROECKER

Th?/U%% Age of Pleistocene Key Largo Corals:
J. K. OsMOND. J. R, CARPENTER, and H. L.
WINDOM

Dating of Marine Terrace by the Th¥¢/[J2¥
Method: W.L.BROECKER and D. L. THURBER

Ratios of AUM/AU of Dsep-Sea Sediments:
TeEH-LUNG KU

Phase Equilibria and ' Experimental Petrology

Synthesis of FeSiO; at High Pressures and
Temperatures: D. H. LINDSLEY, B. T. C.
DAvVIS, and I D. MACGERGOR

High-Pressure Stability Field of Clinoenstatite
and the Orthoenstatite-Clinoenstatite Transi-
tion: C. B. SCLAR, L. C. CARRISON, and C.
M. SCHWARTZ

Melting of Iron at High Pressure:
RETT and G. C. KENNEDY

Silver lodide Phase Diagram up to 150 Kilobars
and 200°C: W. A, BASSETT and T. TAKA-
HASHI

A High-Pressure Polymorph of Chalcocite, Cu:S:
B. J. SKINNER, F. R. BOYD, and J.L. ENGLAND

Equilibrium Relations among Some Silver Sul-
phosalts and Arsenic Sulphides: H.T. HALL
and R. A. YUND

The Hydration and Devitrification of Natural
Glass: 1. FrRIEDMAN, and R. L. Smith

Quarts Solutions at Elevated Temperatures and
Pressures: D. F. WEILL

Solubility of Gelatinous Silica at 25°C: R. O.
FOURNIER, J. J. ROWE, and G. W. MOREY

Fugacity of Carbon Dioxide in Super-critical
Mixtures of Carbon Dioxide and Water: E.
SCHREIBER and T. TAKAHASHI

Phase Equilibrium Relations between Olivine
Join and Pyroxzene Join in the System” CaO-
MgO-8i0; at High Pressures: I KUSHIRO
and H. 8 YODER, Jr.:

Gravitational Layering in the Muskox Intrusion,

K. F. STER-

i

Northwest Territories, Canada: 7T. N, IRVINE

Anorthosites in the Greunville of Quebec: A
Classification: A. T. ANDERSON and M. MO-
RIN

Interiant and Univariant Equilibria in the Sys-
tem KAISIO-Mg:Si0+Si0:-H, 0 W. C. LuTH

Phase¥Relations in the Join NaAlSiOrCalOs-
Ca (OH)2-H:0 and Their Bearing on the Gene-
sis of Some Cabonatite-Alkalic Rock Com-
plexes: D. H. WATKINSON and P. J. WYLLIE

F e LTS T




— A

i A

No. 30
1965, II. 10

HAMBRILFE S =

s B e Y S
T Ve
7?{; - -
Inil g s D

REPAFEZNMBHRYEBEFT RS BUF)

s

S

R osa R

S

O oL - |
o)
£ g |
=R 5 e
L gt 3
2 N i —
il = BT m z
hﬂm LSS el w i
- & all =
G w [
“
gs 3 & W e £
£8 8 ¥ . fxd
g B> & = EL H
O .. o & R ]
— g 8 " Frq
d 6 = Al
8§28 & =) k=
B e . B
G : e 8 ]
=g 9 A m 4 Sl
O o« ;T @ @ O o)
w B S + - a0 -
S 2 oA w el €, =
wog o i = < o
[ s - B I ]
m o - WU w = o =
O Yy i S i g
o < 2 o» o Vi hant
WU H w o T y
4 D% a -~

SR

BEEYMZ

i
&m o & |
S o
= &
W & 7 = m
.8 S 8
._m% £ wm M Oy
% 3 S LR )
v i <
4 o m g 3 =2 2
o =21 &) e
™ & “« 5 B s
o 4 d i o = %s 33
by E o - 2 =E
b B 3 Wm@ IR « B iy
= s 3 % A E S
iy i oA S <« v -t 0 o
2 & &\ & 5
Ky iR






