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372 Safronov, N. I., 1957, Opyt geokhimicheskikh poiskov na krainem
severo-vostoke SSSR [Geochemical prospecting in the extreme
northeast part of the USSRy in Krasnikov, V. I., ed.,
Geokhimcheskii Poiski Rudnykh Mestorozhdenii v SSSR; Moscow,
Gosgeoltekbizdat, p. 236-241. iy

In the extreme northeast part of the U.S.S.R., the detrital

Quaternary deposits are very coarse because of mechanical weathering.

Mineral surveys--consisting of panning, trenching and schlich

examination--are the principal prospecting methods employed together

with geological mapping. Schlich surveys are carried out during
geologic mapping oa a scaie of 1:50,000 or larger. With this method,
the deposits of both permanent and intermittent streams are sampled.

The examination of eluvial and glacial deposits for the presence

of mechanical dispersion hales requires detailed work including

mapping on a scale of 1:25,000 or larger. Long-line trenching is

used for the detection of prospective targets on the slopes; and
short-line or netwofk trenching, for more detailed work. Metallo-

metric surveys, for tin and molybdenum have been used.--Referat.

Zhur. Geol., 1959, v. 9, abs. 19182.
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373 Safronov, N. I., 1958, Kompleksirovanie poiskovykh metodov rabot
primenitelno k osnovaym tipam mestorozhdenii tsvetnykh metalov
[Selection of methods for complex studies in prospecting fof
principal types of nonferrous ore depositsl: Sovetskaya

Geologiya, no. 8, p. 158-169.

The selection of different methods of prospecting for the
principal types of nonferrous and rare-metal ores, covered by a
layer of unconsolidated sediments not more than 10 m thick is

discussed. The selection of a particular prospecting method or

15
combination of methods for various types of ore deposits . deter-

mined by the following criteria: (1) the association of ore deposits
with silicic-ferromagnesian iatrusive rocks, (2) characteristic
mineral composition, (3) ore-bearing tectonic structures, (4)
development of mechanical or geochenpical dispersion halos,

(5) alteration of the country rock surrounding the ore deposit,

(6) amount of electrical conductivity, magnetism, and radioactivity
of ore. The séquence‘of use of different prospecting methods and
specific scales for detailed prospecting work are recommended.--

Referat. Zhur. Geol., 1959, v. 11, abs. 23754.
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3 ‘4 Safronov, N. I., Polikarpochkin, V. V., and Trushkov, Yu. N., 1960,
Kompleksnye poiski mestorozhenii zolota [Complex methods of '
prospecting fo; gold deposits]: Sovetskaya Geologiya, no. &4,

p.'92-110.' [Russian, English'summary]

Geophysical. and geochemical methods used to discover primary
and placer type gold deposits are discussed. The following geo-
chemical methods' have been proved useful: gold content survey
[panning], tracing dispersion halos of gold in silt-clay fractions
of water sediments, use of primary dispersion halos, hydrochemical

and biogeochemical methods.--C.B.D.

&0



375 . '
Safronov, N. I., Polikarpochkin, V. V.,AUtgof, A. A., 1958, Opytno

metodicheskie raboty po zoloto-metricheskoi semke v Vostochnom

Zabaikale [Expergmental work on gold survey methods in Eastern

Zabaikall: Sovetskaya Geologiya, no. 7, p. 130-137._‘i.

Experimental work to develop a practical method for gold surveys
was conducted. The ore deposit selected for study consisted of a
series of steeply dipping quartz veins in granite. These veins were
as much as 50-200 m long and not more than 0.5 m thick. The gold
content of the veins amounted to several grams per ton, ocgasionally
attaining 20-30 g/t. The individual gold grains were 0.01-0.02 mm
in size. A complex chemical-adsorption-spectral analysis was found
to be the most effective metallometric method in searching for gold
dispersion halos. The technique that was developed follows:

Using aqua regia, dissolve the gold in the sample, then extract
it from the solution by adsorption’ on activated carbon. Burn the
carbon adsorbent to én ash, and complete the gold determination by
spectral analysis of the ash. This method has high sensitivity; it
can detect gold in hundredth parts of 1 g/t. Furthermore, it is
simple and adequately efficient for practical use; one person can

analyse as many as 50 samples in 8 hours.

427
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Safronov, N. I., Polikarpochkin, V. V., Utgof, A. A., 1958, Opytno-

metodicheskie raboty po zoloto-metricheskoi semke v Vostochnom

Zabaikale [Experimental work on gold survey methods in Eastern

Zabaikal], continued

Gold dispersion halos were detected by this method in the soils
and in the eluvial-glacial deposits overlying gold-bearing veins.

The concentration of gold within the halos commonly amounts to hundredth

or tenth parts of 1 g/t, occasionally attaining 1-50 g/t. The width

of the halos is at least 50-60 m. Gold tends to accumulate in the

finer size fractions (<1 mm; especially, <0.01 m) of eluvial-glacial

sediments and soils. The analysis of plant ash indicates that gold

tends to concentrate in woody plants (e.g., birch, larch); gold
accumulations are not found in the grasses. Thus biogeochemical

methods may be useful in prospecting for gold deposits.--Referat.

zZhur. Geol., 1959, v. 9, abs. 19183.



3’765 Safronov, N. I., Polikerpochkin, V. V., and Utgof, A. A., 1958
Spektrozolotometrigheskaya syemka kek metod poiskov zolotrudnjkh
mestorozhdeny ne soprovozhdayemykh mekhanicheskimi oreolami

(rossypyamf): Novoye Metodike i Tekhniki Geologorazvedochnykh Rebot,
Sbornik 1, Leningrad, p. 100-108 (1960 English translation

entitled Spectrographic aurimetric surveying as a method of

prospecting for gold ore deposits not accompanied by mechanical

halos.(placers)): Internat. Geology Rev. v. 2, no. 3, p. 254-258,

At present, metallometric surveying is employed in prospecting for
most of the commercially useful metals; for gold, however, this method
had not been found practical. It has been assumed that all gold deposits
are identifiable, by gravimetric survej, from their mechanical dispersion
nalos; and, in that gold is inert, identifiable in the supergene zone by
its resistance to chemical change and migration. fn addition, there have
been gvailable no analysis methods comparable in sensitivity and efficiency
to those of gravimetric survey. Analysis méthods for gold must show content

of at least 0.05 grams per ton (5x10°® percent); and a safety factor, in

eddition, of twice that smount, or 2-3x10"® percent. Standard emission-
spectral analysig has proven inadequate as has chemical analysis with
respect to time consumption, expense,.and degree of sensitivity. A
combined chemical-adsorpticn spectrai enalysis of metallcometric gold
samples tested by VITR [All Unién Scientific Reseerch Institute for

Prospecting Methods end Equipment] in 1956 wes found ta have the sensiti-

vity (0.03 grems per ton, or 3x1076 percent) as well as economy of
cperation necessary for general use. Essentially, this analysis process
involves enrichment, acccmplished in two stages, of a scrbent material

with gold from enalysls samples. The gold-enriched sorbent is analyzed

Y14



Safronov, N. I., Polikarpochkin, V. V., and Utgof, A. A., 1958,
Spektrozolotometricheskaya syemke kek metod poiskov zolotrudnykh
mestorozhdeny ne soprovozhdayemykh mekhanicheskimi oreolami
(rossypyami): continued '

by ISP-22 or ISP-28 quartz spectrograph, and the results interpreted

visually by comparison of spectra with those of the standard specimen

(prepared immediately preceding the analysis process). In 1956, VITR

completed a successful field-control test of this combined-analysis

method in eastern Transbaikal; gold dispersion halos, undetected previously

by the usual spectral-analysis method (without the concentration process),
were located near the deposit. Concentraticon of gold in these halos was

0.05 grams per ten. Further investigetion may meke it possible to pros-

pect for gold by testing certain plant species; thus utilizing the data

on gold content of plants.--D.D. Fisher
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3'2’7 Safronov, N. I., and Sergeev, E. A., 1958, Geokhimicheskie rudnopoiskovye
metody i perspektyvy ik razvitiia [Geochemical methods of pros-
pecting for ore and the outlook for their future development]:

Vses. Nauchno-Issled. Inst. Meﬁodiki i Tekhniki Razvedki Trudy

Ve 1’ po 22'39-

The effectiveness of geochemical prospecting methods can be
improved as follows: (1) Increase the sensitivity for analytical
determinations; (2) Increase the depth of sampling in metallometric
surveys beyond the present limit of 5-10 m by possible use of
radioactivation analysis; (3) Make better and more extensive use
of laboratory facilities in metallometric surveys; (&) Broaden the
scope of geochemical investigations to include steaies of the
relationship between ore mineralization and the distribution of

elements in rocks.--Referat. Zhur. Geol., 1959, v. 11, abs. 23762.
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3'7{) Safronov, N. I., and Sergeev, E. A., 1960, Geochemical search methods for
ore in the Soviet Union, in Geol. Rezul'taty Priklad. Geokhim. i

Geofiz., pt. 1, Ge§khimiya:' Moscow, Gosgeoltékhizdat, p. 21-25.

[Russian, English-summary]

Geochemical prospecting methods, developed in the U.S.S.R. in the
thirties, were first used in metallometric surveys and later were widely
and successfully used in the search for metallic ore deposits, mainly
molybdenum, lead, tin, and copper. At the present time secondary
dispersion halos and indicator elementg are the geochemical techniques
most used in the search for ore deposits, for the concepts of primary
dispersion halos are as yet in their initial stage. Hydrogeochemical
and biogeochemical sampling methoés are used less than systematic rock
and soil sampling.

In 1958, 8.5 million samples were collected. Spectrographic analysés
production (used more than chemical methods) results in 500 or more
samples per shift per installation. The sensitivity of analyses approaches
and often is below clarke values as much as 1 or 2 orders of magnitude.

In the future the U.S.S.R. wants to develop prospecting methods for deep
Seated deposits, especially blind deposits fully concealed by enclosing

rocks.--C. B. D. from authors' Engligh summary.
Y33



3'75) Sakanoue, Masanobu, 1960, Geochemical studies on the radioactive
sediments. II. Uranium content of natural waters from the

Ningyo-Pass mining area: Jour. Chem. Soc. Japan, v. 81, p. 896-898.

(English abstract in, Chem. Abs., 1960, v. 54, col. 22221)
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380 Sakowitsch, W., 1958, microchimique prospection!du tungst\ene dans le
N =

—— = ——e

Limousin Zﬁicrochemical prospecting for tungstén in Limousig7

1;55;7: Geochim.- et Cosmochim. Acta, v. 14, p. 164, Lffenc§7

In the course of investigations éarried out by the B.R.G.G.M.
lghreau de Recherches Céoiogiques et Géophysique§7 in the Blond range
(northwest of the Central iassif) on tungsten mineralized veins, systematic
determinations of the tungsten content in soils were made by the dithiol
method. The sampling techniques were as follows: (a) For detailed
prospecting samples are taken 5 or 104m apart on tfaverses 10 to 20 m
apart perpendicular to the strike of the veins. (b) For reconnaissance
prospecting samples are taken 20 m apart on traverses 80 m apart, but in
zones of high content intermediate traverses are located 40 m apart, With

four~ fif+hs

this method . '0f a 2 sq km area was eliminated from further prospecting,

and target areas were delineated.--Author's abstract freely translated,by

C.B.D.



381 Salmi, Martti, 1958, Soiden peittdmin kallioperdn vaikutus turpeiden
pH-arvoihi? {The pH values of peat as affected by underlying bed-
rock covered by peat bogs]: Geol. Tutkimuslaitos Geoteknillsia

Julkaisuja, no. 61, p. 29-39. [Finnish, English summary]

The relationship between pH of peat and underlying rocks was
investigated in several peat bogs in Finland. Variations in mineralized
bedrock are sharply reflected in the pH values of the overlying peat
resulting in changes in types of peat bogs. Results indicate that pH

measurements of peat can be used in prospecting for economic mineral

deposits.--C. B. D.

| :
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382 Salmi, M., 1959, On peat-chemical prospecting in Finland: Internat.
Geol. Cong., 20th, Mexico City, 1956, Symposium de Exploracion
Geoquimica, v. 2, p. 243-254., (See U.S. Geol. Survey Bull.

1098"B, abSo 2110)
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Bf}fl Salmon, M. L., and Hawkes, H. E., 1959, Fluorescent X-ray spectro-

graphic analysis in geochemical prospecting [abs.]: Mining

Eng., v. 11, no. 1, p. 40.

Analysis of samples collected in geochemical prospecting

surveys calls for a high-degree of economy and speed as well as

adequate sensitivity and precision. Most geochemical surveys in

North America have been serviced by the rapid methods of colorimetric
analysis developed in the laboratories of the U.S. Geological Survey.

These methods are capable of high productivity for samples requiring

only a simple acid treatment. High productivity is not possible,

however, where fluxing or ashing the samples is necessary.
Fluorescent X-ray spectrographic analysis provides a method

of determining the individual concentrations of several elements

in organic or inorganic and solid or liquid samples without destruction

of the sample.

to three steps: 1) sieving or pulverizing solid samples, 2) loading

into individually sealed cartridges, and 3) X-ray spectrographic

analysis by bombardment of the samples with a high energy X-ray

This reduces the analytical processing of the samples

beam and measurement of the intensity of the characteristic fluorescent

X-ray of the element. The intensity of the fluorescent X-ray from

the element is proportional to the concentration of the element in

the bombarded sample.
(concentrations) for a sequence of samples provides a direct indica-

tion of relative concentrations. The chart can be obtained for

about 30 cents per sample on a routine basis. Special modifications

of the instrumental procedure make it possible to achieve a detection

limit of about 10 ppm for copper and zinc. This is adequate for

most cases.

A continuous chart recording of the intensities



Salmon, M. L., and Hawkes, H. E., 1959, Fluorescent X-ray spectro-

graphic analysis in geochemical prospecting [abs.], continued

An application of this procedure to the analysis of peat muck
overlying a sulfide deposit in eastern Canada is described.--Authcrs'

abstract.



3{;4 Saukov, A, A., 1958, Aktualnye zadachi geokhimi. (0 dalneishem razvitii
geokhimicheskikh metodov poiskov rud) [Present tasks of geochemistry.
(Regarding further development of geochemical methods in prospecting

for ore deposits)]: ‘Akad. Nauk SSSR Vestnik, no. 3, p. 29-32.

Studies should be made of primary and secondary dispersion halos
surrounding ore deposits to determine the composition, size)and morphology
of the halo as well as the influence of geologic and climatic factors.
Several little-understood problems in geochemical work should be investigated
further: (a) The forms of occurrence of some ore elements, in rocks
and dispersion halos; (b) The diffusion and effusion of natural gases
through rocks of different lithologies and their solubilities in different
types of natural waters; and (¢) The nature of dispersion halos in natural
waters and solid phase migration of ore elements,

Geochemical provinces should be established in the U.S.S.R. to
determine the background values of elements and to select the geochemical
prospecting method most suitable for a specific geologic and topographic

environment,--Referat, Zhur. Geol., 1959, no. 4, abs, 7344,



o u' y
32}5 Sagkov, A. A., 1958, Hydrogeochemical method for mineral deposit
{ X :
prospecting [abs.T: Intérnat. Geol. Cong., 20th, Mexico City
1956, Symposium de Ekploracion Gecoquimica, v. 1, p. 221.

(See U.S. Geol. Survey Bull. 1098-B, abs. 213.)
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386 Saukov, A. A., 1960, Migration of chemical elements as a theoretical
basis for geochemical search methods, in Geol. Rezul'taty Priklad.
Geokhim. i Geofiz., pt. 1, Geokhimiya: Moscow, Gosgeoltekhizdat,

p. 5-14. [Russian, English summary] CSee abs. 3?’7)
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3{37 Saukov, A. A., 1960, Migration of chemical elements as a theoretical

basis of geochemical search methods: Internat. Geol. Cong., 2lst,

Copenhagen 1960, Geological results of appliéd geochemistry and

geophysics, pt.'2, proc. sec. 2, p. 28-37.

1. As résults of a migration of chemical elements during the
formation or destruction of deposits, syngenetic and epigenetic dispersion
aureoles and flows are formed around them within which concentrations of
elements (c) are higher as compared with a natural background (N), i.e.

for them the abnormality ratio is K = § >1,

2. These aureoles are formed as a result of a migration of elements

in gas, liquid and solid phases; of great importance are here effects of
filtration and diffusion of gases and solutions, dissolution processes, gas

exchange with the atmosphere etc. Depending upon a number of geological,

physical-chemical and climatic factors are the scale of migration and sizes
- {
of aureoles and fluxes, which are always much in excessithe volume of the

deposits themselves. This is of special interest from the point of view of

their use in a search for deposits, including those which have no outcrops.
3. Of great interest is the behavior during migration processes of
accompanying elements, which, in a number of cases, are more convenient

indirect indicators of deposits than the direct indicators.

4, A great role is played in the formation of secondary aureoles and

dispersion fluxes by physical and geographical conditions; that is why

methods of geochemical exploration should take into consideration geochemicd

features of the landscape and the thickness of young loose deposits (various

categories of exposure).

(eon‘h'noc d\
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Sq_u.hov, 1960 -~ continved
Considerable experience in the study of dispersion aureoles in

5.
the USSR, summarized at a number of past conferences, has shown that these
aureoles are actually indicatorgs of deposits and can, depending upon their
specific features, bé established by certain methods of gas, bituminological,

hydrogeochemical, metallometric or biogeochemical surveyS. The report will

quote examples of practical results obtained by geochemical exploration.--

—Author's abstract.
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388 Saukov, A, A., and Perelman, A, I., 1957, Geokhimicheskie metody poiskov
mestorozhdenii poleznykh iskopaemykh [Geochemical methods of
prospecting for mineral resources]: Vses. Mineralog. Obshch. Zapiski,

Ve 8b, Nno. 2, po 267-2800

This is essentially the ‘same information as in abs.39;g .--Referat.,

Zhur, Geol., 1959, no. 5, abs. 10183.
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3{;9 Savadskii, 0. A., 1958, O perspektivnoi otsenke oreolov rasseianiia
polimetallicheskikh mestq:}ozhdenii v Vostochnom Zabaikal'e
[Concerning appraisal of the potential value of dispersion
halos accompanying polymetallic ore deposits in Eastern
Zabaikal]: Vses. Nauchno-Issled. Inst. Metodiki i Tekhniki
Razvedki Trudy, v.vl, p. 40-45.--Referat. Zhur. Geol., 1960,

v. 6, abs. 11512.
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398 Schroll, E., 1958, Das Aufsuchen von Erzlagerstatten mit Hilfe
geochemischer Methoden [Ehvestigations of ore deposits by
geochemical methodi7; Tschermaks Mineralog. Petrograph.

Mitteil., v. 6, no. 4, p. 429-432 [G-erma_xl7

476



SS}IMSchan, Werner; 1960, Anwendung der Dithizonchemie bei der geochemischen
Prospektion [?he use of difhizoné.chemistry in geqchcmical .
prospecting]: Zeitschr. Angew. Geologie, v. 6, no. 8, p. 395-397.
[German, English sunﬁary]

Dithizone chemistry is a most suitable quantitative method of
determinatioﬁ for geochemical prospecting. The dithizone method is
distinguished by a very high sensitivity and considerable accuracy
and, compared to spectral analysis and other methods, has the advantage
of being usable as a field method. As dithizone chemistry makes great
demands on tﬁe cleanliness of chemicals and equipment, the desired
result is only obtainable by scrupulously clean operating techniques

and precise observance of directions for procedure.--Author's summary

L/ (Y '/



: :
352 Science News Letter, 1957, Geochemical prospecting spots uranium deposit:
Sci. News Letter, v. 71, no. 14, p. 213.
Geochemical prospecting methods were used to locate an underground

uranium deposit in eastern Washington.—C.B.D.

&/ Yq



393 scott, R. C., end Barker, F. B., 1958, Redium end uranium in ground water
of the United States: Internat. Conf. Peaceful Qses Atomic Energy,
o,

2nd, Geneva 1958, Proc., V. 2,AP/778, p. 153-157.

The normal bgckground concentrations of radium and ureanium in water
from some of the principal water-bearing formations have been evaluated
for 486 samples collected from places throughout the United States. The
evaluation was expressed in 2 ways: the actual ccncentrations found in
the samples, and a concentration ratio - the ratio of uranium (in ppb) and
radium (in micromicrocuries per liter) to the dissolved-solids concentration
in each semple. The medians and ranges of the concentrations and concentra-
tion ratios are shown for each geotectonic region of the United States.
Tne United States has been divided into 10 major geotectonic regions:
Gulf Coastal Plain, Atlantic Coastal Plain, Appalachian Paleozoic orogenic
belt, Canadian shield, Ozark-Ouachita system, Eastern Central steble region,
Western Central stable region, Rocky Mountein Cretaceous-Cenozoic orogenic
belt, Colorado Pleteau, and Pacific Paleozoic-Mesozoic-Cenozoic orogenic belt.
The smallest median uranium concentrations were found in the Gulf and Atlantic
Coastal Plains and the Ozark-Ouachita system. The smallest median uranium
concentration ratios were in the Gulf and Atlantic Coastal Plains‘and Bastern
Central stable region. The greatest median uranium concentration and concentra-
tion ratios were found in the Western Central Stable region.and the Canadiean
shielq, respectively; The smallest median radium concentrations and
Concentration retios were in the Pacific Paleozoic-Mesozoic-Cenozoic
Orogenic belt, and the largest medians were found in the Ozark-Ouachita

System,

'y
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Scott, R. C., and Barker, F. B., 1958, Radium and uranium in ground water
of the United States: Internat. Conf. Peaceful Uses Atomic Energy,.
2nd, Geneva 1958, continued
Tﬁe concentrationé.bf'fadium and uranium occurring naturally in
ground water are determined by (1) thé physical and chemiéal cﬁaracteristics
of the water and (2) the availability of the elements in the rocks through
which the water has‘passed. Inferences concerning the geochemical cycles
of these elements are drawn from their concentrations, the chemical
characterigtics of the water, and the geolégy of each geotectonic region.

A threshold of significant concentration is suggested for hydrogeochemical

prospecting in each geotectonic region.--Authors' abstract, in GquZSci.

AbS., 1959, Ve 1, abs. 1-9].9.
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334 Seigel, H. O., Winkler, H. A., and Boniwell, J. B., 1957, Discovery of
the Mobrun Copper Ltd. sulphide deposit Noranda Mining district,
Quebec, in.Methods end Case Histories in ﬁzning Geophysics, .
Commonwealth Mining Metall. Cong., 6th, 1957, Montreal, Mercury
Press Company, p. 237-245.

The Mobrun sulphide deposit was discovered by geophysical methcds
in an area which has been prospected intensively for forty years. The
initial discovery was made by vehicle-borne electromegnetic instruments,
and the conductor was determined to be of interest by virtue of a 1.3
milligal gravity anomely with which it correlated. After the discovery,
detailed electromegnetic, gravimetric, resistivity, magnetometric,
spontaneous polarization and geochemical soil surveys were employed to
glve additional information. Quentitative interpretation of the results
of the electromagnetic, gravimetri§ end resistivity surveys enabled
accurate estimates of the following features of the sulphide body to be
made prior to the drilling: ’

. (a) Depth of cover;

(v) Average percentage of sulphide content in the central sections;

(c) ILength, width and attitude;

(i) Total tonnage of sulpaides.

The magnetometric, spontaneous polarization and soil sampling surveys

gave no useful results as the tody is non-megnetic and buried under the

Permanent water table beneath a shellow mantle of lacustrine clay. The
Bearest outcrop, non-mineralized rhyolite, is 1,600 feet distent from the

Sulphide tody.--Authors' sbstract

e
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395 Serebrennikov, V. S., 1959, Seasonal variation in the uranium content
of ground water: Akad. Nauk SSSR, Materialy Geol. Rudnykh
Mestorozhdenii, Petrog., Mineral. i Geokhim., p. 218-223.

(English abstract in, Chem. Abs., 1960, v. 54, col. 20708)

452



35}6 Sergeev, E. A., and Stepanov, P. A., 1957, Spektral'nyi analiz
metallometricheskikh prob [Spectral analysis of metallometric
samples])ig Krasnikov, V. I., ed., Geokhimicheskii Poiski
Rudnykh Mestorozhdenii v SSSR: Moscow, Gosgeoltekhizdat,

p. 329-385.--Referat. Zhur. Geol.,1960, v+ 10, abs. 21111,
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397
Shacklette, H. T., 1958, Biogeochemical sampling in Alaska [abs, ]:

Geol., Soc, America Bull,, v, 69, p. 1756; 1958 in Science in

, 94h
Alaska: Alaskan Sci, Conf, $5h, College, Alaska,

Some results of research on methods of biogeochemical prospecting
by the U, S, Geological Survey in Alaska during the summer 1957 are
presented, and partial interpretations are given, Additional evidence
indicates that planta accumulate metallic elements in far greater
concentration than is found in the substratum,

The ability to absorb metallic elements varies with the species
of plant; some species average 15 times as much (expressed in ash
percentage) as others, Variations also exist in absorption of
different elements within a single species; some average low in copper,
lead, and zinc, others average high in these elements, and some average
high in one element and low in others, Different parts or ages of
growth show characteristic percentages of metallic-element accumulation,
with very young and more than 2-year-old tissues showing the lowest.
Variabilities of metallic-element accumulation within each species

are presented as ratios of high to low concentration, All combinations

of variability are found,

454
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| Shacklette, H. T., 1958, Biogeochemical sampling in Alaska [abs./:

|
1

continued g

Ash yield, based on percentage of dry weight, renges from 0.8

to 36 per cent. The more woody a tissue, the lower percentage ash

| yield. Correlation of metallic-element accumulation in plants with

' that found in the soil on which they are growing was mede for 838

- Specimens. Positive correlations are common, particularly at the

higher concentration levels in plants, but often the comperisons show
no correlation. The complexity of interaction of the many factors
involved presents difficulties which more extensive data, being

gathered this current summer, may materially clarify.- Author's abstract.




3S;8 Shacklette, Hansford T., 1960, Soil and plant sampling at the Mahoney
Creek lead-zinc deposit, Revillagigedo Island, Southeastern

e

Alaska in Geological Survey Research 1960: f

e

U.S. Geol. Survey Prof. Paper 400-B, p. 102-104.

Soil and plant samples were taken along 5 traverse lines that
cross the vein of sphalerite and galena at Mahoney Creek. It was

found that both classes of samples accurately reflect the known

location of the mineral vein.--Author's abstract, in GeoSci. Abs.,
Mo 12, pl.l,
1960, Ve Z,AabSQ 2-3540, pa 630
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3S}9 Sharkov, Yu. V., 1956, O neobkhodimosti ucheta regionalnykh faktor;v
gipergennoi migratsii elementov pri geokhimicheskikh poiskakh na
territorii Vostochnoi Sibiri i Dalnego Vostoka MConsideration of
regional factors influencing supergene migration of elements in
geochemical brospecting in Eastern Siberia and the Far East
territories]: Materialy Soveshchaniia Geologov Vostochnoi Sibiri
i Dalnegzo Vostoka po Metodike Geologo-Semochnykh i Poiskovykh

Rabot, Chita, p. 575-579,

Different geochemical prospecting methods were used in &astern
Siberia and the Far East territories because the geography of the area
is so varied. In the dry steppe area of Zabaikal, where brown soils are
typical, the mobility o€4e1ements is very limited especially vertically,
therefore, soil samples are collected from 15-20 cm during metallometric
Surveys, 1In the forest-steppe region where gray forest soils, and black
80ils are developed, such mobile elements as uranium, molybdenum, copper,
Zinc are easily leached out from the uéper soil horizons. Althouzh some
less soluble elements such as lead, tungsten, tin are not removed, surface
Sampling is not advisable. However, hydrochemical methods can be employed
In this region with good results. In the Siberian forest zone acidic,
podz°1: brown forest soils form, and ore elements, which are leached from
the upper 30-40 cm of soil, accumulate in the "B" zone where samples are
taken, Dispersion halos of soluble salts may also form under these

Co
nditi°n8; furthermore, in areas free of permafrost biochemical methods

Ca
" be applied with good results,--Referat. Zhur, Geol., 1957, no. 11,
®s. 16109,

¥4



E[}{} Sharkov, Yu. V., 1957, O neobkhodimosti uczeta pri metallometricheskikh
poiskakh istorii razvitiia vtorichnykh oreolov rasseianiia
[Ihportance of considering developmental his;ory of secondary
dispersion halos in metallometric prqspectingl; in Krasnikov,

V. I., ed., Geokhimicheskii Poiski Rudnykh Mestorozhdenii, v SSSR;

. Moscow, Gosgeoltekhizdat, p. 191-197.

A rare-metal ore deposit in Tertiary continental (Miocene and
Pliocene) and Quaternary unconsolidated deposits was investigated. The
highest concentration of ore elements was found in Miocene clays deposited
under arid ciimatic conditions. In the upper horizons of the present
soils the metal content decreases because of leaching resulting in halos
of limited extent. The leaching of ore during Early Quaternary time
took place at the erosion surface of the bedrock and may be responsible

.for the decrease of metal concentration within the present zone of
weathering. Drill cores should be examined carefully when mapping

buried dispersion halos.--Referat. Zhur. Geol., 1959, no. 7, abs. 14579.




481 Shatrov, B..B., 1959, Pervichnyi oreol rasseianiia Ekaterino-Blagodatskogo

mestorozhdeniia [I-;rimary dispersion halo of Ekaterino-Dlagodatskoe

— akl d
ore deposit/: Nov e v Metodike i Tekh, Geologorazvedoch. Rabot, Shornik
2, p. 140-153., Referat. Zhur. Geol, 1960, no. 2, abs. 3309.

(English
abstract in, Chem. Abs, 1961, v. 55, col. 6273)
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Shaw, W, H, R,, 1960, A biogeochemical periodic table, The data,

pt. 1 of Studies in biogeochemistrys Geochim, et Cosmochim,

Acta, v, 19, p. 196-207,

Information of interest in biology, geology, and chemistry has
been collected from the literature and summarized in a biogeochemical

periodic table, Available data on abundance, geochemical character,
nutritional importance, electronegativity, complexing tendency,

oxidation state, covalent and/or ionic radius, ionic potential

and ionization potential are reported for each element,--Author's

abstract,
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4(12’ Shcherbina, V. V., 1957, Behavior of uranium and thorium in the sulfate-

carbonate and phosphate environments of the supergene zone:

Geochemistry, no. 6, p. 579-597.

In searching for radioactive ores, the method of dissemination
halos in unconsolidated deposits and the evaluation of endogenetic

ore formation according to the oxidation zones of the deposit are now

more and more widely used. For solving these problems it is necessary

to know the geocheﬁical behavior of uranium and thorium in the super-
gene zone. The following types of halos are known: (1) Halos of a
small radius with a sharp drop in the concentration gradient (high
precipitability of uranium and thorium compounds); (2) a considerable
dissemination halo at a distinct concentration gradient (intensive
weathering of the deposit, good precipitability of compounds of the
radioactive elements, a favorable relief); (3) a large dissemination
halo with a small concentration change is usually produced by weak
precipitability of uranium under the given conditions and a low relief;

(4) halos are essentially absent--uranium and thorium are carried in

the form of easily soluble compounds not precipitated by the surrounding

rocks.
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Shcherbina, V. V., 1957, Behavior of uranium and thorium in the sulfate-

carbonate and phosphate environments of the supergene zone, continued
R .

Depending on the conditions and the composition of the primary

minerals of the ore deposit and the composition of the rocks, uranium
may be transferred into the oxidation zone 1) in the form of relatively
easily hydrolyzable sulfat;e--UOQSO4 (at pH <4.2); 2) in the form of
colloid solutions (sols)--[UO,(OH),Tn (at pH = 4.5-7.5); 3) in the form
of complex uranocarbonate ions of the composition [UOQ(CO:,),,"4 stable

at pH 7.5-10.9; 4) in the form of easily soluble (usually complex)

compounds with organic soil oxides. Uranium precipitates from these

solutions in consequence of the following reactions: 1) hydrolysis;

2) reduction of easily soluble hexavalent compounds to almost insoluble
compounds (pitchblende); 3) formation of nearly insoluble salts
(phosphates, arsenates, vanadates, molybdates, silicates); &) destruction

of easily soluble complex ions; 5) selective sorption by colloid minerals

and organic compounds.
Thorium may be transferred in the form of the sulfate, dioxide

sols and in the form of carbonate complexes. The capacity of migration

of thorium is considerably less than that of uranium. Radium is trans-

ferred in the form of elementary cations Ra®* and coprecipitates with

nearly insoluble sulfates (BaSO,) or is selectively sorbed by a number

of colloid minerals. These data are of use in searching for uranium

deposits by means of dissemination halos and oxidized outcrops.-—Author's

.abstract.
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4(}4 Shea, F. S., 1960, Exploration along the Windsor-Horton Contact,
‘Nova Scotia: Canadian Mining Jour., v. 81, no. 4, p. 105-108.
Extensive geochemicai surveys by the Geological Survey of Canada
have indicated high Eoﬁcgntratiqns of metallics in stream sediments
énd soils in areas underlain by thé windsor-Horton series (Mississippian).
‘These surveys have recorded in stream sediments up to 2,500 ppm lead,
1,500 ppm zinc, and 256 ppm copper. Anomalous amounts of silver have
been found in soilé and stream sediments, particularly around old ironm,
manganese and barite deposits, and in amounts up to 100 times normal

for sedimentary rocks in certain sections along the contact.--Excerpted

-‘3!_9-,’_3, .D.
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4(}5 Sniikawa, Makoto, 1960, Studies on the bedded limonitic iron-ore

deposits in Japan with special reference to their genesis and

minor elements: Mining Geology [Japan], v. 10 (2), no. 4O,

p. 05-84 [Japanese, English abstract].

The bedded 1imonitic.iron-ore deposits found in Jepen are genetically
classified intc two major types, i.e., the hypogene type and the supergene
type. Furthermore, the aypogene type may be subdivided into the simple
hypogene and the complex nypogene type, and the supergene type may be sub-
divided into the secondary-enrichment supergene and the concentraﬁion super-
gene type.

Taouga all the ores from any of these deposits types are mainly composed
of goetnite, tne types are cheracterized by the minor elements. Some of these
elements are useful as indicators in prospecting for iron-sulpnide deposits
under or near the limonitic iron-ore deposits.

Around meny volecanic craters, tae following zonal errangement can
be observed outward from the cenger: solfatara, sulphur deposits, strongly
acidic hot springs, limonite deposits of the simple hypogene type, ferrugi-
nous sprinés, moderately to weakly acidic hot springs, and neutral or weakly
alkalic not springs. Tais arrangement is a useful geologic tool in discovering
new limonite deposits of the simple hypogene type.

As plants - particulsrly the living bryophyta - are considered to play

writer '

& more important role than iron-bacteris, the/aescribes the mechanism of

iron-ore deposition from the botenical point of view.

(Continued)
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Shiikawa, 1960 -~ continved
The limonitic iron-ore bed of the Kamikita mine was sampled

systematically along the. Okuno-sawa valley. This bed is of the secondary-
enrichment supergene typg. The samples were analyzed spectrographically
for minor elements, and the benhaviour of these elements is explained from

the viewpoint of their ion-potential.- Author's abstract.
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4(}6 Shima, Makoto, 1957, Geochemical prospecting method for uranium
deposits. I. Autoradiography: Sci. Research Inst. Repts.

[Tokyol, V. 33, p. 165-167.

Geiger and scintillation counters, and autoradiography are used

in prospecting for uranium deposits.--C. B. D.
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4{}7 Shima, Makoto, 1958, Geochemical prospecting method for ore deposits.
II. Inside prospecting method. III. Interpretation of the
result: Inst. Phys. and Chem. Research Sci. Papers [Tokyol,

Ve 52, po 229'241.

Discusses the application of geochemical prospecting methods to
analysis of the distribution of trace elements in the hanging and
footwalls and elsewhére in the vicinity of ore deposits, citing the
results of such exploration in the country‘rock of several Japanese

mines.--Annot. Bibliography of Econ. Geology, 1959, v. 32, p. 120.
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4[)8 Silman, J. A., and Garrels, R. M., 1959, Solubility of copper in natural
waters and its application to geochemical prospecting [abs.™:

Mining Eng., v. 11, no. 12, p..1232.

The stability of azurite, malachite, brochantite, and langite
(Cu4(0H)s S0,-1.3 H,0) in water at 25°C. and 1 atmosphere total pressure
were determined by solution and precipitation techniques. Their standard
free energies of formation from the elements at 298°K and 1 atmosphere
total pressure are: azurite -343.73 £ 0.08 kcal, malachite -216.44 £ 0.05 kecal
brochantite -434.62 %= 0.02 kcal, langite -505.1 % 0.1 kcal.

Analysis of the solubility data permit calculation of the following
dissociation constants:

Ceu'coy™ )

- 10-6. 8
[Cu003°]
sl R o
[ow™] g 10-10
[Cu(Co,),"" 1
fcut+1[co,--1[oH-1* ’
=10~

[cuco, (0H), -~

The preceding data permit calculation of approximate maximum
Solubilities of.copper in natural surface waters containing chiefly
Sulfate and bicarbonaﬁe as anions. Diagrams showing solubility as
a function of pH, sulfate, and CO, species demonstrate that in many
Ratural waters the chief soluble species below pH7 is Cu™, between
PH 7 and 10 is CuC0,°, and above pH 10 is Cu(CO,)5. The absolute
Solubjilities appear to be so low that detection of copper by current
8eochemical prospecting techniques in waters with pH values higher th;n

7 is unlikely. Exceptions may occur in highly saline waters.--Authors'

stract.



4(}9 Slax?na, G. P., 1957, O vozmozhnosti ispolzovaniia mikroorganizmov pri
poiskakh rudnykh mestorozhdenii [Concerning the possibility of
using microorganisms in prospecting for ore deposits]y in
Krasnikov, V. I., ed., Geokhimicheskii Poiski Rudnykh Mestorozhdenii

v SSSR; Moscow, Gosgeoltekhizdat, p. 320-305.

The relationship between the chemical composition of organisms
and their environment can be used in biogeochemical prospecting. Usually
higher plants are examined in biogeochemical prospecting for lead, zinc,
and molybdenum deposits. However, bacteria may also be used because
their growth can be stimulated or inhibited by different amounts of
Mmetal salts. Field and laboratory investigations were conducted to
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