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CONTRIBUTIONS TO GEOCHEMICAL PROSPECTING
FOR MINERALS

GEOCHEMICAL PROSPECTING ABSTRACTS THROUGH
JUNE 1952

By Jou~n W. HarpAUGH

INTRODUCTION

This collection of abstracts is intended to include all published

references available as of July 1, 1952, on geochemical methods of
prospecting for minerals. References on general geochemistry or
geochemical prospecting for petroleum are not included; references
on alteration halos related to mineral deposits are included only where
data on dispersed ore metals are presented. P’apers on analytical
methods are included where they deal directly with problems in geo-
chemical prospecting. Reviews and summaries containing no original
data are included with a brief annotation in place of an abstract.
" The source of the abstract is given in italics at the end of the
abstract. Some of them have been prepared by the compiler
(J. W. H.), and some by H. E. Hawkes (. E. H.). Arthur P. Pierce
(4. P. P.) has prepared the abstracts of the majority of the Russian
references. In many of the items the source was the author’s abstract,
or one of the standard abstract series, in which case the source is given.
Several papers are included by title only, where for one reason_or
another it was not possible to prepare abstracts.

ABSTRACTS

1. Ahrens, L. H,, and Liebenberg, W. R. Tin and indium in mica as determined
spectrochemically : Am. Mineralogist, vol. 35, pp. 571-578, 1950.

Spectrochemical analysis of 61 mica specimens shows a content of SnO; varying
from 5 to 5,000 ppm. Experimental evidence indicates that in specimens
enriched in tin some of the tin is present as included cassiterite and some is
;oéated within the lattice structure of the mica. Micas from pegmatites near
tin veins in the Usakos-Karibib-Omaruru area in southwest Africa are unusually
rich in tin, whereas micas from similar pegmatites in the Uranoop River area,
Namaqualand, where no tin mineralization is known, are unusually low in tin.

1



2 CONTRIBUTIONS TO GEOCHEMICAL PROSPECTING FOR MINERALS

The author suggests that it may be possible to evaluate the likelihood of tin
mineralization in an area by analyzing pegmatitic micas for tin.—H. E. H.

2, Almond, Hy, and Bloom, Harold. A semimicro method for the determination
of cobalt in soils and rocks; a field test using the chromograph: U. S.
Geol. Survey Cire. 125, 6 pp., 1951.

A chromographic method for the quantitative estimation of cobalt in soils
and rocks is described. A 0.1 g sample is fused with potaséium bisulfate and
the fusion product extracted with 5 ml of citrate solution. A 0.2 ml aliquot of
the sample solution is mixed with 0.1 ml of 2-nitroso-1-naphthol solution in the
chromograph and the reddish brown cobalt nitroso-naphtholate that precipi-
tates on the filter paper is compared with that of a standard series. Cobalt

~contents from 10 to 400 ppm in soil or rock can be determined to within =+ 40
percent of the figure obtained spectrophotometrically in the laboratory.—Authors’
abstract.

3. Almond, Hy, and Morris, H. T. Geochemical techniques as applied in recent
investigations in the Tintic District, Utah: Econ. Geology, vol. 46, pp.
608-625, 1951.

. Field techniques for the rapid extraction and estimation of copper, lead, and
zinc from altered rock are described, together with their application in the
Tintic distriet, Utah. Either sulfurie acid or an acetic acid-ammonium acetate
reagent is feasible as an extractant; but of these two, sulfuric acid is preferred.

Data obtained by partial extraction methods show that zinc and lead are con-
centrated in altered extrusive rocks 350 to 500 feet ahove a horizontal, pipelike
ore body in limestone, where the extrusive rocks are cut by a fracture zone
related to a strong premineral cross fault. Such concentrations are absent in
altered but unbrecciated igneous rocks above the continuation of the same
ore body in an unfaulted area.

In many places, premineral alteration diminished the original heavy metal
content of the igneous rocks, and in unfractured extrusive rocks the hydro-
thermally leached rock yields a negative anomaly even though the rock lies only
a short distance above ore.—Authors’ abstract.

4. ‘Andreev, B. A. Application of geophysical methods for prospecting chromite
deposits [in Russian]: Central Geol. and Prosp. Inst., Trans. no. 100.
34 pp., 1937.

The testing of a new method called the “spectrometric survey” is recommended,
This method consists of determining the concentration of ore components in the
“gureoles in dissemination” by means of spectroanalysis; a sharp increase of
concentration of chromite was determined in the residual layer directly over the
main ore body.—W. Ayvaboglou, in Geophysical Abstracts, No. 4373.

b, Andreev‘ B. A. Results of the application of geophysical methods in the
investigation of a corundum deposit [in Russian]: Vses. Nauch. -Issled
Geol, Inst., Materaly Geofizika, Sh. 11, pp. 58-75, 1947.

. A detailed and comparative description is given of the results of magnetlc,
grawmetrlc, electncal ‘resistivity, geochemlcal and fluorescence analysis surveys
ot the Borli corundum deposit, central Kazakstan. Four samples of surface

debrls, two directly over the corundum deposit, one 80 meters and one 50 meters
_ from the deposit, were quantitatively analyzed for the major components. Only
titaniom and sulfite showed any correlation with the location of the cortndun
deposit. The titanium and sulfate are thought-to be related respectively:to rutile,
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and pyrite is associated with the corundum. The author concludes that the
gravimetric and fluorescence surveys gave the most direct indication of the
position of the corundum. The success of the fluorescence survey is due to the
dispersion by weathering of grains of corundum, showing a pronounced gray-
blue to blue fluorescence.—A. P. P.

8. Anonymous. Geochemical prospecting—investigations in Australia: Chem.
Eng. and Min. Rev., vol. 41, no. 2, pp. 43—44, 1948.

A brief discussion of geochemical prospecting principles and methods.

7. Babi¢ka, J., Komirek, J., and Némec, B Gold in animal bodies: Acad.
tchéque sci. Bull. internat., vol. 45, pp. 131-137, 1945.

The gold content of the antlers of roebuck browsing in a Czechoslovakian gold-
bearing district was found to be higher than antlers of roebuck in unmineralized
terrane. The gold content of a species of insect (cockshafer) showed a similar
relationship—H. E. H.

8. Beath, O. A., Hagner, A, F., and Gilbert, C. 8. Some rocks and soils of high
selenium content: Wyoming Geol. Survey Bull. 36, pp. 1-23, 1946.

The occurrence, in the western United States, of rocks and soils of high selenium
content is reviewed. The phosphatic rock of the Phosphoria formation in western
Wyoming, and the vanadium-uranium ores of the Salt Wash member of the
Morrison formation are unusually rich in selenium. It is suggested that studies
of the distribution of certain species of plants that grow preferentially in soils
rich in selenium might be useful in prospecting for selenium-bearing ores.—-
H E. H.

9. Billings, W. D, Vegetation and plant growth as affected by chemi"cally
altered rocks in the western Great Basin : Ecology, vol. 31, pp. 62—74_; i195°'

Pinus ponderosa, P. jeffreyi, and certain montane herbaceous plants were found
growing some distance to the east of the Sierra Nevada in the semi-arid sage-
brush or pinyon-juniper zones. In every case, these stands were confined to
volcanic rocks which had been hydrothermally altered with resultant accelerated
chemical weathering. Sagebrush and its associates will not normally grow in
soils developed from the altered rocks.

Analyses show that these soils are quite acid and very deficient in exchange-
able bases, phosphorus, and nitrogen as compared to soils developed from
unaltered rocks of the same type. Tobacco and tomato plants did not grow in
the soil when given only distilled water or nutrient solutions lacking in phos-
phorus or nitrogen but matured and flowered when these elements were added,
It is concluded that the pine stands are relicts which have remained because of
the inability of sagebrush zone dominants to invade these mineral-deficient
soils.—Author’s abstract.

10. Bobrowski, Wladislaw, and Piechota, Aleksander. Influence of the sub-
stratum on the occurrence of heavy metals in the bark of contemporary
pines on the Triassic of southwestern Poland [in Polish with English
summary]: Panstwowa Sluzba Geol., Panstwowy Inst. Geol [Serv.
geol. Pologne, Inst. geol. Pologne] Biul. 58, pp. 6-12, 1949,

The bark of pines in areas of lead-zinc mineralization had a rusty tarnish‘
and analyses of the cleaned bark showed appreciable contents of zine and lead.—
Michael Fleischer, in Chem Abs., vol. 45, col. 7479.
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11. Buck, L. J. Association of plants and minerals: Jour. New York Bot.
Garden, vol. 50, pp. 265-269, 1949. '

This paper presents a popular discussion of the association of certain plants
with mineral deposits. A list of plants reported to prefer an environment
especially rich in certain metallic elements is given. The author describes the
discovery of a deposit of chromite in Cuba by a native who noticed the asso-
ciation of chromite with the luxuriant growth of a certain shrub. In Venezuela
a terrestrial orchid, believed to be Epidendrum O’Brienianum, has been helpful
in determining the extent of an iron ore body.—J. W. H. )

12, Buck, L. J. Shrub aids in determining extent of orebody: Garden Jour.
[New York Botanical Garden], p. 22, Jan.~Feb. 1951.

A study of the distribution of a shrub, Clusia rosca, has helped to determine
the extent of the newly discovered Cerro Bolivar iron ore deposit in Venezuela.
Clusia rosea grows from 20 to 50 feet high and is characterized by horizontal
branches and white to pink flowers. The close association of this shrub with
iron ore and the fact that it can be recoguizad in aerial surveys have helped in
determining the extent of the ore bodies.

The author further emphasizes the study of vegetation as an aid in geological
work by quoting the following statement of D. J. J. Marais, of Johannesburg,
South Africa :

The association of plants with certain strata is of course a well-
known fact and we were often able to distinguish between various strati-
graphic horizons in northern Rhodesia by virtue of the bush type grow-
ing on the different rock types. The differences in vegetation usually
show up very well on aerial photographs and certain distinctive tex-
tures of vegetation can be observed; for example, on granite the trees
appear to follow. crisscrossing lines, probably joints. On the Archean
schists, the texture is a wiggly line type. On arkoses and other coarse
clastics, the ‘tree growth is usually considerably more vigorous than
on shales. The dolomites generally have their own typical vegetation.
Being able to recognize the various rock types by the indigenous vege-
tation typical of each is of considerable assistance where outcrops are
extremely rare—J. W. H.

13, Campbell, J. Geo-spectrographic methods for finding wother lodes of placer
deposits : Min. Jour., vol. 24, no. 24, p. 5, Phoenix 1941.
Spectrographic analyses of placer gravels may help in establishing the source
of the placer minerals. For example, analyses for tin may help in tracing cas-
siterite placers. If gravel from the mouth of a stream contains significant

amounts of metals, further analyses are made of samples collected systematically

upstream. Tributaries which supply placer minerals are readily distinguished

from tributaries which do not. In this manner the ultimate source, or mother

lode, of the placer minerals may be discovered.—J. W. H.

14, Cuisholm, B. O. A simple chemical method of tracing mineralization
through light non-residual overburden: Canadian Inst. Min. Metal-
lurgy Bull.,, vol. 43, pp. 64-68, 1950.

A simple method of analyzing soil material by shaking it in water and then
determining the heavy metal content of the water with dithizone has yielded
excellent results near Kenora, Ontario. With this method a mineralized zone
containing zinc, copper, lead, and gold was traced under a layer of dense glacial

r
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clay as much as 5 feet thick. Readily measurable amounts of heavy metals
(largely zinc) were found in sand and clay sampled a few inches above the
mineralized bedrock, but little zinc was found in samples obtained a foot or
more above bedrock. Samples collected close to bedrock at 10-foot intervals
along traverses 200 feet apart revealed an anomaly that corresponded with the
mineralized zone as outlined by trenching and geologic mapping.

This mineralized zone lies near the shore of the Lake of the Woods. Sam-
ples of water collected near the shore were analyzed to determine whether anom-
alous amounts of heavy metals were present'in the lake water. Readily de-
tectable amounts of heavy metals were found within 5 feet of the shore near
mineralized zones, but the heavy metal content dropped rapidly more than 5
feet from the shore. The amounts of metal in the water were negligible where
no mineralized zones occured near the shore.

Both the water extracts of soil and the samples of lake water were analyzed
using an adaptation of Huff’s field test for heavy metals in water. (See abs.
40.) The reagents used were prepared to Huff’'s specifications. Lake water,
collected well away from shore, was a satisfactory substitute for distilled water.

The soils were analyzed as follows: The glacial overburden was penetrated
to obtain a sample as close to bedrock as possible. Fifteen cc of the sample was
placed in a 50 ml glass-stoppered, wide-mouth bottle. Twenty ml of metal-
free water was added and shaken for exactly one minute. The mixture was
allowed to settle for 30 seconds. Ten ml of the water (now muddy) was poured
off into a 30 ml pyrex test tube. Three ml of 0.0016 percent solution of dithi-
zone in carbon tetrachloride and 3 or 4 drops of ammonium hydroxide solution
were added and the test tube corked and shaken for one minute. The muddy
water and the carbon tetrachloride form a coarse emulsion. To separate the
carbon tetrachloride from the water, the test tube was whirled on a 2-foot length
of twine for half a minute. The intensity of the pink color produced in the
carbon tetrachloride phase was a measure of the heavy metal extracted from the
sample.

The water samples were analyzed as follows: Ten ml of water was poured
into a 30 ml test tube and 5 drops of acetate buffer and 3 ml of 0.0016 per-
cent dithizone-carbon tetrachloride solution were added. The tube was corked,
shaken for one minute, and whirled centrifugally. The metal content was
estimated from the mixed color of the carbon tetrachloride phase—J. W. H.

15. Chisholm, E. Q. Dithizone solution is sensitive field test for tracing copper,
lead and zinc: The Precambrian, vol. 23, no. 1, pp. 38-39, 1950.

This is a review of the procedures given previously (abs. 14) for the estimation
of heavy metals in natural waters and water extracts of soil samples.

16. Cooper, J. R., and Huff, L. C. Geological investigations and geochemical
prospecting experiment at Johnson, Arizona: Econ. Geology, vol. 46,
pp. 731-756, 1951.

Deposits of copper and zinc at Johnson, Arizona, occur in metamorphosed
Paleozoic limestone near a quartz monzonite stock probably of late Cretaceous
or early Tertiary age. The metallic mineralization was preceded by a stage of
thermal metamorphism during which pure carbonate beds were recrystallized
and impure carbonate beds were altered to garnet, diopside, and other contact-
metamorphic silicates. Silicate formation, which involved loss of carbon diox-
ide, was accompanied by shrinkage that reached a maximum of 30 percent. In
the following metallic mineralization, the metamorphic rock was replaced by
copper and zinc sulfides associated with some chlorite and other relatively low
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‘temperature gangue minerals. Nearly all the ore occurs as tabular masses and
chimneys in particular beds in the Abrigo formation of Cambrian age.

The recently discovered Moore body is a lenticular mass in the Abrigo forma-
tion about 400 feet below the present surface. TFaulted and fractured limestone

" and dolomite beds of the Escabrosa limestone (Mississippian) crop out above
the ore body. Local copper stains, which are abundant in the distriet, and a
greater-than-average amount of faulting are somewhat meager geological evi-
dence for the presence of ore.

To determine if there was ai)y geochemical evidence for the proximity of
ore, outcrops of the Escabrosa limestone and part of the underlying Martin
formation (Devonian), the fault zones, and soils were sampled both over the ore
and in the adjoining area; and the samples were analyzed for traces of the ore
metals [heavy metals]. ’

The ore-metal content varies widely and is determined in part by strati-
graphy and structure. Large areas abnormally high in ore metal are indicated
by samples from the fault zones. Composite chip samples of the rock between
the faults show small high areas within the high areas indicated by the fault-
zone samples. One of the chip-sample anomalies is over the Moore ore body
but displaced somewhat to one side of the center of the body. Two other
anomalies are over unexplored ground some distance from the ore body, Soil
samples collected on low ridges, where contamination is unlikely, show the same
general anomalies as the rock samples. )

A genetic relationship between the Moore ore body and the nearby geochemical
anomaly is suggested by its proximity and by the presence in the anomaly
area of [ault zoues which carry concentrations of ore metal and project toward
the ore. Diamond drilling and further geochemical studies are suggested as
‘possible means of checking the inferred relationship. At present, geochemical
studies give promise of becoming a valuable adjunct of geology in prospecting
the Johnson district and similar areas elsewhere.—Authors’ abstract.

17. Cotelo Neiva, J. M. Prospecciio geoquimica [Geochemical prospecting]:
- ‘Estudos, notas, e trabalho serv. fomento mineiro [Portugall: vol. 5.

pp. 91-98, 1949,

Techniques of prospecting by water analysis are reviewed, and possible appli-
cations of this method to exploration in Portugal are discussed.
18. Delavault, R. E.,, and Irish, R. I. Emploie de la dithizone en solution
ammoniacale [Use of dithizone in ammoniacal solution]: Acad. sci.
Paris Comptes rendus, vol. 229, p. 1079, 1949,
The sensitivity of the dithizone determination of copper and zinc in natural
waters iy increased by using sodium lauryl-sulfonate as an emulsifier. This
I)el'mltS the UISDEISIUH 0l (he Immiscible organic phase (xylenc) as an emulsion.

Freshly prepared ammoniacal dithizone is used to form copper and zine dith-
izonates that readily color the dispersed droplets of xylene. By shaking 1 ml

of emulsified xylene with 200 ml of water, very small quantities of copper and

zine are detectable. As little as. 1 microgram of copper per liter of water may
be measured (one part per billion). The test for zine is twice as sensitive.—

J. W. . B

10. Dorn, Paul. Pflanzen als Anzeichen fiir Erzlagerstitten [Plants as indi-
cators of ore deposits] : Der Biologe, vol. 6, pp. 11~13, Munich, 1937.

*...Many plants g_rowf preferentjally in soils containing unusual quantities of
metals. - - Viole calaminaria Lej is called the calamine violet because of its re-

Ay
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striction to calamine deposits in Europe. Thlaspi calaminare Lej, T. cepaeca-
folium Koch, and Viole lutea Sur. are likewise associated with zinc districts.
As high as 21.3 percent zinc oxide has been reported in the ash of Thlaspi
calaminare L. The presence of Ruta graveoleus L., R. latifolia Mart., Matricarie
americana L., and Senecio brasilicnsis Less. growing together has been reported
to be an indication of zinc deposits in the region of Quro I’reto, Brazil.

Amorpha cancsceus Nutt. is reported to be an indicator of lead-rich soils in
the United States. Sempervivum soboliferum Sims prefers mine dumps contain-
ing traces of tin in the old tin mining regions of the Saxon Erzgebirge. Trien-
talis europaea L. grows -abundantly and almost exclusively on these dumps.
Gnaphalium suaveoleus Mart. and “Qualear Art” (Vochysiacae) have been
reported as tin indicators in the Brazilian tin districts.

Gold indicators reported from Brazil are Crecropia laetivirens Hub., C. palmate
wild, C. lyratiloba, Alpina speciosa Schum., Typha latifolia L., and T. domin-
guensis Kunth, These contain gold in the ash. Erigonum ovalifolium is listed
as a silver indicator which has led to the discovery of several silver deposits in
Montana. DPolycarpaea spirostyles F. M. Muell.,, which contains copper in the
asﬁ,,has been used successfully in finding copper deposits in North Australia and
Queensland. Alsine verna L. and Armeria vulgaris ave indicators of both copper
and zinc in the Mansfield Kupferschiefer region of Germany. Mielichoferia
nitide and Scoplophila liguta similarly prefer copper rich soils but also grow on
iron- and manganese-rich soils.

. Alsine setacea is thought restricted to quicksilver deposits at Idria, Spam
Convolvulus althaeoidecs is a phosphorus indicator in Spain and bhas led to the
discovery of phosphorite beds.
 . Sc‘umty or absence of vegetation may also indicate metallic ore. deposits.
The absence of vegetation on a norite reef in the Transvaal helped in the dis-
covery of platinum.—J. W. H.

20, Feigelson, I. B. ' Geochemical indications for the presence of borates:
Acad. sci. U. R. 8. S. Comptes rendus, vol. 29, no. 8/9, pp. 592-595, 1940.

The following data is presented for the H;BOs: Br ratio in various brines:

The World ccean ‘ 0.95
The Ural-Emba region . 2.03 .
Sources of Lake Inder— ... ___ : - 12.66 ..
Subterranean waters of the Inder (eastern basin)_.______ *65. 00
The Manguishlak peninsula : 2.50

. The Karabogas region . 2.66 . .
The Tchelkar region i 2.46 .
The Ust-Urt plateau .36
The- Sarakamysh depression 2. 00
The Khiva oasis ' 1 8.91

The Solikamsk-Berezniaki region : .25 -
*Mean data. .
' The author concludes that where the H:BO;: Br ratio exceeds, that for the

ocean (0.95) there are good reasons for searching for borate. This relatlonship
13 explained on the assumption that both the borate and the bromine now occur-

) ring in saline waters are derived by the leaching of saline sediments. Bromine

is one of the most soluble components of saline deposits and is used as a refer-
ence in determmmg the excess of borate in brine that has leached through such
deposits Thus, a high borate- bromme ratio in the brine is considered a favor-
able indication in prospecting for borax in saline sediment.—H. B. H.
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21. Fersman, A. E. Geochemical and mineralogical methods of prospecting
for useful minerals, Chap. IV, Special methods of prospecting [in
Russian] : Akad. Nauk SSSR, Izd. pp. 164238, 1939. English trans-
lation by Hartsock, Lydia, and Pierce, A. P., U. 8. Geol. Survey Cirec.
127, 1952.

The author reviews the characteristics of primary and secondary dispersion
halos and presents in detail the techniques used in mapping them, including
heavy mineral studies, spectrographic methods, the use of ultraviolet lamps,
thermal, redox, pH, geophysical, and radiometric techniques.—H. E. H.

22. Flerov, B. L. The application of stannometric surveys to prospecting for
primary tin deposits [in Russian] : Redkie Metally, no. 1, pp. 31-39, 1935.

The stannometric survey method, involving the systematic determination of
the cassiterite content of heavy-mineral concentrates of surficial materials, is
recommended for use in prospecting for primary tin deposits in areas of poor
exposures.

The heavy minerals in the sample are concentrated by panning, and the
cassiterite content of the panned concentrate is determined. Results for the
alluvial materials are expressed in terms of ranges, as follows: (1) Greater
than 500 g/m° (2) 100-500 g/m° (3) 10-100 g/m® (4) trace, and (5) absent.
For residual soils the results are expressed in milligrams per standard sample
weight.

The exploration procedure starts with widely spaced samples (300-500 meters)
of the alluvial materials in major drainage patterns. When a promising area
is found, lines of closely spaced samples are run in the residual soils along
the slopes adjacent to the stream. Several illustrations of hypothetical stan-
nometric surveys are given.—A. P. P,

23. TFlerov, B. L. On methods of prospecting for primary deposits of tin [in
Russian]: Sovetskaya geologiya, vol. 8, no. 19, pp. 63-81, 1938.

The author discusses the general procedure of prospecting for primary deposits
of tin by means of systematic quantitative mineral analyses for detrital cas-
siterite. ‘Topics discussed are: The selection of favorable localities for prospect-
ing, the geological conditions necessary for the transportation and deposition
of cassiterite in alluvium, the interpretation of results obtained in stream

prospecting, methods of tracing cassiterite from the alluvium to its source de-
posit, and methods of outlining primary ore podies of tin by means of their

dispersion halos. Several idealized illustrations are given of dispersion halos

in the vicinity of tin-bearing veins.— A. P, P.

24, Fowler, G. M. Geochemical prospecting in the Mississippi Valley [abstract]
Min. Cong. Jour., vol. 36, no. 12, p. 69, 1950.

Through the years, various methods have been employed to try to find new
ore bodies. Exploration for ore bodies has been carried on in the Mississippi

Valley by drilling on one-fourth to one-half mile centers at a cost of $5,000
per square mile. Less costly methods would greatly:extend the area that

could be economically prospected.
Tri-State ore bodies are confined to small centers of intense structural de-

formation within an area of 2,000 miles. Soil AnALysis was OISt tried in areas
already known from drilling and geophysical survey data. When the results
of geophysical and geochemical methods were found to check fairly closely, the
geochemical method was used in unknown areas. . .

Ra
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One small ore body of about 50,000 tons was found by this method. Geo-
chemical prospecting results eliminated many square miles that apparently
contained only small and scattered ore bodies. Also, this method located and
helped in defining faults, shear zones, and other evidence of premineral de-
formation that are now concealed by surface soils which are from a few inches
to 10 ft. or more in thickness. The results were shown by the use of contours
based on the relative amounts of the several trace elements that were present.

In the period from 1940 to the end of October 1941, some 11,741 separate
samples were taken and analyzed. On the basis of this work, it was found
that lead, gallium, nickel, cobalt, and tin gave the best results. It cost between
75 and 80 cents per sample at the time; now the cost would probably be about
$1.00 a sample. The geochemical method costs from $200 to $500 per square
mile as compared with costs of $2,000 to $5,000 per square mile when drilling
methods are used.—Author’'s abstract.

25. Fraser, H. J., and Wilson, H. D. B. Application of the spectroscope to
ore finding [abstract]: Geol. Soc. America Bull, vol. 52, p. 1948,
1941. :

Development of the quantitative spectrographic technique has made available
a new tool of possible use in the localization of ore bodies within a mineralized
zone. (See abs. 148.) Vein quartz, free from any megascopic impurities,
may show 20 elements or more present in quantitatively measurable amounts.
A number of these elements may show significant variations between areas
of economic mineralization and barren parts of the vein or silicified wall
rock. From a study of these variations it is possible, under certain conditions,
to predict whether one is approaching or going away from an ore body.—Authors’
abstract.

26. Fulton, R. B. Prospecting for zinc using semiquantitative chemical anal-
yses of soils: Econ, Geology, vol. 45, pp. 654-670, 1950,

. One thousand five hundred samples of soil were collected and analyzed for
zinc as a prospecting experiment at Austinville, Virginia. A sampling depth
of 2.1-2.4 feet was selected on the basis of experiments showing that variations
in the zinc content of soil from sample hole to sample hole were least erratic
at depths greater than two feet. Sampling was done (1) on grids with samples
spaced 100 feet apart, or (2) along parallel traverses 500. feet apart with -
samples collected at 100- or 200-foot intervals. Analyses were made by digesting
one gram of pulverized soil with potassium acid sulfate and determining the
zine content with dithizone. The results show that abnormal amounts of
zine in soil can be correlated with zine mineralization in the underlying bedrock.
This correlation is evident in spite of the fact that much of the soil at Austin-
ville has apparently been derived from river alluvium. Soil containing 1,000
ppm or more zinc appears, for the most part, to be associated with ore. Soil
containing abnormal amounts of zinc commonly occurs along the trace of faults
or spread over the intersections of faults.

The author concludes that determination of zine in soils will be useful in
prospecting for zinc deposits and an aid in tracing extensions of known ore
bodies.—J. W. H. .

27. Gilbert, R. BE. Geochemical prospecting in the Park City district: Min.
Cong. Jour., vol. 37, no. 9, pp. 58-61, 1951.
Since June 1949, the New Park Mining Co. has used soil analysis in pros-
pecting in the Park City district, Utah. Ag a result of this work, the author
concludes that geochemical prospecting
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* * * shows promise of indicating zinc mineralization where the mineral-
ization has. been. exposed to erosion, and where the covering soil is
residual, even though its depth may be as great as 20 feet. In areas -
of abundant and long persistent vegetation, it appears that samples or
topsoil will yield results as satisfactory as samples taken at a depth of
several feet. -

* "The author describes in detail his techniques of surveying, sampling, analysis;
and plotting of data.

© Sampling is done on a geometmcal pattern; any area that contains abnormal
amounts of heavy metals is resampled at intermediate points. In known ore-
bearing areas, lines 100 feet apart are sampled every 50 feet, yielding a pattern
that can be checked by sampling between the lines. Ten to twenty grams of soil

are collected after humus has been removed. The total heavy metal content.

is colorimetrically determined by the dithizone method with the aid of -a'
homemade photometer to estimate colors. Analytical data are plotted on Cross-,
section paper and contoured. A three- -Ian crew can collect and analyze about
45 samples a day.—J. W. H. .

28. Goloubhinoff, Vsevolad. Sur la prospection géochemique différentielle des

' gite mineraux [On differential geochemical prospecting for mineral
deposits]: Acad. sci. Paris Comptes rendus, vol. 204, pp. 1075-1077,
1937.

The Earth’s crust contains on the average 20 ppm tin and 0.1 ppm gold.
Igneous rocks genetically related to deposits of a given element may be expected
to contain a higher proportion of that element than average. The author has

found aplite associated with tin devosits in Perak, Malaya, that contains 2,500
ppm tin, whereas amphibole granite in the vicinity contains only 50 ppm and
syenite 10 ppm. A granulite from Laos contains 500 ppm and a pegmatite from
Haut Tonkin 100 ppm tin. Similarly, rocks in gold-bearing districts have a’
higher than average gold content. A micronorite from Haut Tonkin is eight
fimes higher than average, a pegmatite from Annam 25 times, and a diabase
from the Belgian Congo and a norite from French Guinea are 10 times
higher.—H. E. H.

29, Graf, D, L, and Kerr, P, F. Trace-element studies, Santa Rita, New
Mexico: Geol. Soc. America Bull,, vol. 61, pp. 1023-1952, 1950,

Emission spectrography has been used to study distribution of trace elements
in Paleozoic limestones surrounding Fb-Zn ore bodies near Santa Rita, N. Mex,

and subsequent transportation of these traces into overlying Tertiary beds,
Analyses are given for Pb, Zn, Cu, Ag, and V, important ore metals, and Mn
and Al, prominent in pre-ore silication.

Pb highs from Tertiary fault zones may be correlated wnth ore bodies in pre-
Tertiary rocks, but Zn has been leached unless considerable gouge is present,
Pb and Zn highs from a remote part of the Tertiary area encourage further

exploration.

A zmoning of traces occurs im Tertiary montmorillonite zones bordering tho ore-

localizing Groundhog fault. Near a producing mine, Ag was deposited for 20

feet from the fault, and Pb for 40 feet. Most Zn highs are in a 60-foot zone, but
a few extend as much as 250 feet.

L1 JIHICOLOUUY GEUuas Sy @R viv FVviive) WATY RITeoy figpronsion is sonmvive
by small fractures, and penetration into massive wall-rock is negligible. Zn
highs occur close to ore bodies, and Pb highs farther away. The shape of the
Pb gradient seems controlled largely by temperature, and the relative im-
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portance of pre-ore silication and ore-deposition may be important here.—
Authors’ abstract.

[y

30. Harbaugh, J. W. Biogeochemical investigations in the Tr1 State (hstuct
Econ. Geology, vol. 45, pp. 548-567, 1950.

An investigation was made to determine if variations in heavy metal content
of vegetation could be used in prospecting for zinc-lead ore bodies in the Tri-
State district. Twigs of blackjack oak (Quercus marilandica) were sampled on
a grid extending over known ore bodies and barren ground. Determinations
were made for zinc (dithizone method), copper (potassium-ethyl-xanthate
method), and lead, nickel, silver, cobalt, and tin (spectrographic method).: The
areal distribution of zine in these samples shows some correlation with the
location of ore bodies, whereas the other metals show negligible correlation.
The average zinc content of samples collected within 300 feet of known ore
bodies in this grid is 67 percent greater than that of similar oak twig samples

_ collected in barren areas some miles distant.

Samples of 24 species of trees, collected above mineralized zones in various.
places in the Tri-State district, showed an average zinc content 38 percent
greater. in leaves and 25 percent greater in twigs than similar samples from.
barren areas; samples of 16 species of grasses and herbaceous plants, gathered
above mineralized zones, showed an average zinc content 30 percent greater
than similar samples from barren areas.

It is concluded that determination of zinc in large numbers of plant samples
may be of aid in prospecting in the Tri-State district.—J. W. H.

31. Hargraves, A. J. Geochemical sampling at Wallaroo-Moonta: South
Australia Dept. Mines, Mining Review for bhalf year ending June 30,
1948, no. 88, pp. 64-70, 1949.

A detailed description is given of soil sampling techniques used in the Wallaroo-
Moonta geochemical prospecting investigations. (See abs. 104,) To obtain
suil' samples at depths of 10 feet, it was usually necessary to penetrate hard
limestone (travertine or caliche) as well as unconsolidated materials. This
required the use of augers of three different diameters, a jack hammer, and
hand steel.

The soil profile usually consisted of the following materials: (1) Surface
soil; (2) limey clay soil; (3) limestone (travertine or caliche) in various de-
grees of consolidation; (4) marls and clays; (5) decomposing bedrock.

The sampling procedure was more or less standardized. The ground around
the hole was cleared of grass. With a 2%-inch auger a vertical hole was bored
to the limestone, or to a depth of 3 feet. Small amounts of copper-free water
were added to the hole so that the cuttings would adhere to the auger and could
be recovered. A 2-inch steel-casing was set in the hole to prevent crumbly sur-
face soil from falling into the hole as it was deepened. When the casing
reached the top of the limestone, the hole was deepened with a jack hammer.
As the drill steel turned inside the 2-inch casing, the unmoistened cuttings were
blown out and collected in canvas wrapped around the casing and steel. When
the limestone had been penetrated, a 1%4-inch casing was inserted in the hole
through the 2-inch casing and projecting a few inches above its upper end.
Where limestone was not present, a 1%4-inch auger was used instead of the jack-
hammer.

When a change in the soil material was encountered, the 114-irich casing was
inserted through the 2-inch casing in the same manner as described above. A
134-inch auger was used inside the double casing to extend the hole to bedrock,
or to a depth of 10 feet, whichever was shallower.
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The author states,

In the event the ground became harder, additional pressure on the auger
was obtained by use of a handle held down by one or two men, and work-
ing through a ball-thrust race on to the auger rods, while the brace is
turned by another man. When this pressure was insufficient to cut a
sample, yet the ground did not appear to be solid rock, the hole was
deepened by hand steel and the cuttings recovered by auger.

The augers and drill steels were cleaned after each sample. Special precau-
tions were taken to avoid salting due to surface dump material and wind-blown
particles. Iron sheets were erected on the windward side if there was danger of

tailings being blown into the hole—J. W. H.

32. Hawkes, H. E. Research on geochemical prospecting by the Geological Sur-
vey [abstract]: Econ. Geology, vol. 42, p. 414, 1947.

The aims of geochemical prospecting research by the U. 8. Geological Survey
are described.

33. Hawkes, H. BE. Geochemical prospecting for ores: a progress report: Econ.
Geology, vol. 44, pp. 706-712, 1949.

Methods of prospecting for mineral deposits by means of chemical studies of

residual soil, alluvium, glacial moraine, vegetation, and natural water were first
applied on a systematic scale in Scandinavia and Russia about 15 years ago.
Since the war, work in this field has been undertaken by several independent
groups in the United States and Canada, including the Geochemical Prospecting
Unit of the U. S. Geological Survey.
" Best results have been obtained by systematic analysis of zinc in residuum,
ground water, and vegetation; copper and lead in gossan and residuum; tin in
residuum and alluvium ; molybdenum in residuum ; and cobalt, nickel, and gold
in vegetation. In addition, studies of plant ecologies and toxicity symptoms in
vegetation in relation to metal-rich soil appear to be promising.

Rapid colorimetric and spectrographic tests for traces of metals in soil, water,
and vegetation have been developed for use under field conditions,—Author’s
abstract.

34. Hawkes, H. B. Geochemical prospzcting for ores: In “Applied Sedimenta-
tion, a Symposium”, edited by P. D. Trask, John Wiley, pp. 537-535,

1950.
A review of prospecting methods based on systematic exploration for second-

ary dispersion patterns by chemical analysis of soils, vegetation and water. A
bibliography containing 124 references is included.

80, XHawkes, H. E. What geochemistry is and what it ca