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Introduction
The following notes are for prospectors and those
interested in prospecting. They are intended to provide
answers to questions on uranium, its occurrence, and
detection, for those who have not the time or facilities
for extensive study. They are addressed to those bent on
finding a deposit of uranium that may prove to be a mine.
Much has been written about atomic energy and
uranium? and many people are confused by the t~rms fission,
chain reaction, reactor, atomic pile, and the like. The
prospector searching for uranium does not need to know
the meaning of such terms, but it is important for him
to know that uranium is rAdioactive and that a simply
operated, portable Geiger counter will detect its presence.
Uranium is widespread and occurs in mineral form in
many geological situations and many types of ore deposits.
Prospecting for uranium is no more difficult than prospecting for the ores of the common metals in fact, its
radioactivity makes uranium easier to detect than many
metals or minerals. It is one of the very few materials
that will announce its presence.
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Title to ground containing a uranium deposit is
acquired under the Mineral Act by locating and recording
mineral claims in exactly the same way as for copper,
lead, zinc~ etc.
;Regg._la tions
Mining and marketing of uranium ore is under control of the Canadian government~ but there are no restrictions on search for a new deposit.
The only Atomic Energy Control Board regulation
(October, 1954) affecting the prospector is that whoever
finds any mineral deposit which he believes to contain
more than 0.05 per cent uranium or thorium shall notify
the Director, Geological Survey of Canada, Department of
Mines and Technical Surveys, Ottawa, stating the place
of discovery and character of the deposit. The finder
is permitted sufficient time to stake and record the
showing if he desires.
After so notifying the Director the owner may,
subject to special order that may be given him, make
public any information concerning his deposit until
such time as commercial production is assured.
Development of a deposit beyond the stage of prospecting by an individual must be done under an Exploration
Permit obtained from the Secretary, Atomic Energy Control
Board, P.O. Box 1046, Ottawa.

The price for uranium ore is fixed by the Canadian
government. The current price is guaranteed until 1962,
at which time it may or may not be revised. The quotation is not on the pure metal, but is expressed as dollars
per pound of uranium oxide, U3 Og. The prj_ce of the metal
does not concern th€ prospector or miner because all
assays are reported in terms of U30g.

- 3 The current price is a combin°tion of base price, milling allowance, and special development allowance, the last
being applicable only during the first three years of operation of a mine.
Eldorado Mining and Refining Limitec1 (a company owned by
the Government of Canada) will purchase, f.o.b. rail, ores at
a base price of $2.75 per pound of u o contained in the ore.

3 8

Acceptable material must assay at least 10 per cent u o ,
3 8
which means that most ores must be concentrated. A milling
(concentrating) allowance is made of $7.25 per ton of ore,
and a bonus is paid of Gl.25 per pound of u o contained in

3 8

the concentrates for the first three years of the life of an
operation. A mill recovery of 70 per cent is generally obtained.
On this basis, calculation shows that U 0

3 8

is worth more

per pound in lower grade ore than it is in higher grade ore.
Ore containing 0.10 per cent u o (2 pounds per ton) is worth

3 8

.,14. 50 per ton during the first three years of operation, or
~7.25 per pound of u o contained in it.

3 8

Eldorado Mining and Refining Limited is the sole buyer
of uranium in Canada. It buys ores and concentrates at the
maximum rate of :.!i7.25 per pound of contained u o . Ho~l1!ever,

3 8

all uranium to date has been procured through special contracts
with companies that produced chemical precipitates. The contracts vary witll the companies and are based on amorti;0ation
of capital expense, ore grades, mining and milling costs, and
a profit allowance. An average price of ~10 per pound is
commonly quoted.
The prospector does not need to know anything about
milling methods or percentages of recovery, but he should
realize that most ores of uranium must be milled in order to
make a product acceptable to the refinery. The product of
milling may be a concentrate of the uranium-bearing minerals
in the ore or it may be a chemical precipitate derived by a
process of leaching. If a concentrate is shipped to Eldorado
that contains some other constituent of value, such as gold or
copper, arrangements may be made for its recovery.

- 4 The necessary grade of ore to return a profit depends
basically on the amount of ore available and the cost of
mining. If many thousands of tons of ore is available and
its occurrence is such that mining is cheap, the minimum
necessary grade is probably about 0.10 per cent u o . The
3 8

presence of other metals naturally affects the value of an
ore.

u o

It follows that assays of less than about 0.10 per cent
do not represent ore. Precise figures are not obtain-

3 8
able? but it is probable that the average grade of known
Canadian ores lies somewhere between 0.10 and 0.30 per cent
u o (between one tenth and three tenths of 1 per cent),

3 8

Determination of Grade of Ore
Usually it is impossible to make a visual estimate of
the uranium content of rock by estimating the amount of mineral it contains. The uranium-bearing mineral may be in such
small grains or so erraticAlly distributed that an estimate
of it3 abundance is not even reasonably accurate, and in most
instances the uranium content of the mineral itself is not
known.
It is only by assaying representative samples that the
grade of rock or vein matter may be determined. Mineralized
material from a new discovery must be sent to a qualified
assayer before an idea of its worth can be gained.
The determination of u o content is made most accurately
3 8
by chemical assay. There are two other laboratory determinations. One~ stAted as 11U o equivalent 9 11 is based on the
3 8
radioactivity of the sample measured with a laboratory counter
and expressed as 11 U o eqlJ.ivalent. 11 It does not differentiate
3 8
between radioactivity due to uranium, thorium, or some other
radioactive element (notably potassium). Although sometimes
called an assay, this is really a radiometric determination
which as a rule is cheaper than a chemical assay, and may be
useful if the ratio of uranium to thorium is known. Another
determination is by spectrography, nhich demonstrates the
presence of uranium and thorium, and gives an approximation

of the percentage of each present.
If thorium or potassium is present? a radiometric assay
will not accurately indicate the percentage of u o present.
3 8
Furthor? in some instances a radiometric assay will be misleading if the radioactive substances in the sample are not in
equilibrium; this is especially true of samples of weathered
material. Ho·wever? if a chemical assay is made those factors
become known and radiometric assays may then be used to evaluate other samples of the same kind.
A chemical assay for

u o8

or for thorium oxide (TH0 )
2
3
costs about ~j;8 to PlO. A radioactivity determination of u o
3 8
equivalent will cost less. A spectrochemical determination
that indicates the approximate abundance of the metals in the
sample may cost more or less than a wet assay for u o •
3 8
Neither the Geiger counter nor the scintillation counter
can determine grade of ore. Some sensitive (and expensive)
models may make it possible to esti1ate the grade of samples
carefully chosen for size, but none will take into account the
mass effect of ore in place. The average field model does not
measure the intensity of radiation accurately enough to permit
estimating grade.
The effect of radiation on a counter varies in intensity
with the volume of the source of radiation and becomes weaker
with distance from the source. The instrument may react
eaually to a small but jigh-grade piece of rock or to a large
but low-grade mass in the surrounding area. This is commonly
termed "mass effect, 11 but the prospector should realize that
it is not the volume of rock so much as the area of the exposed
surface that is important, because no counter receives gamma
rays from more than the outer foot of a rock outcrop. While at
an outcrop there is no way of telling exc·~tly ho 1 r much the buzz
or dial reading of a counter is caused by a single piece of
rock or how much by the rock surf ,,_c e as a '..1Jhole, even though
it is quite possible to determine thPt parts of the outcrop
are tligher grade than others. The r ad i oac ti vi ty of single
speciwens should be studie : in some place where the background
c~unt is normal, to be sure ~hat one is not confused by mass
effect.

- 6 Mineralogy
At one time if one were to talk about the occurrence
of uranium, knowledge of the deposits of Great Bear Lake,
the Belgian Congo, Bohemia, Czechoslovakia, and the
Colorado Plateau would be the main source of information.
However, in recent years many important discoveries have
been made all over the world. Our knowledge of uranium
occurrence has expanded rapidly, and what was once thought
to be an extremely rare element is now known to be fairly
abundant. Geochemists estimate that uranium occurs in
the earth's crust in about four parts per million. This
means that it is a thousand times as plentiful as gold,
about a hundred times as plentiful as silver, and almost
as plentiful as lead and ~inc. This comes as quite a
surprise to the many people who regard uranium as an extreme rarity, but actually it is our lack of knowledge
that makes uranium appear rare--gold and silver are taken
for granted largely because our knowledge of these metals
and their occurrence extends over hundreds of years. Actually, uranium is extremely widespread, and rocks containing minute amounts occur in large volume. Prospecting
and investigation have shown that sufficient concentrations
of uranium to .form ore deposits are not very uncommon.
More than 100 minerals contain uranium, many of
them have difficult names and complex .formulae. Some
are primary, and some are secondary minerals that are
.formed by altera·tion of primary minerals through processes of weathering. Both sorts may constitute ore,
but in a glaciated region like British Columbia the
secondary minerals may be comparatively rare.
Study of the mineralogy of uranium is difficult,
but one should know that the primary uranium minerals
are ( 1) the simple oxides and ( 2) multiple oxides involving the rare earths (yttrium, ytterbium, lanthanum,
etc.) in combination wj_ th columbium and/or tantalum,
often with large amounts of titanium as well as thorium,
zirconium, manganese, iron, calcium, magnesium, sodium,
and tin.
In the first group are the familiar minerals uraninite
and pitchblende, pitchblende being the amorphous or noncrystalline .form of uranium oxide. In the second group
are five subdivisions of which the first comprises the
pyrochlore-microlite series of minerals consisting chiefly

- 7 of columbium? tantalum, lime, soda, hydroxyl, and fluorine.
The second includes samarskite and related minerals consisting chiefly of columbium, tantalum, and the yttrium
group. The third includes the euxenite-polycrase, priorite~
eschynite series consisting of columbium, tantalum, the
rare earths, and titanium. The fourth, of which the
minerals columbite and tantalite are the best known, consists of multiple oxides containing columbium and tantalum. The fifth subdivision, in which brannerite is the
most important mineral, consists of multiple oxides with
titanium but no columbium or tantalum.
The primary minerals are mostly dark brown to black
in colour and have a high specific gravity (generally 5
or greater) which means that they concentrate readily by
panning. Although they may be confused with other minerals
of the same colour, their radioactivity serves to separate
the uranium minerals from all other non-radioactive ones.
The secondary uranium minerals, although not widely
recognized in British Columbia, may be extremely important elsewhere as uranium ores and are mentioned briefly
here. There are seven general groups comprising (1) hydrated oxides--of which gummite (U03.nH20) is a common
one, (2) hydrated phosphates includlng autunite and torbernite, hydrous phosphates of lime and copper, (3) hydrated vanadates of which carnotite, the potash vanadium
mineral, is well known, (4) hydrated sulphates, carbonates,
and arsenates, (5) hydrated silicates of which uranophane
and sklodowskite are not uncommon.
The secondary minerals are usually bright yellow,
orange, or yellowish green in colour. Even in glaciated
regions one may find these oxidation products where primary uranium minerals break dm,vn to form a surface 11 bloom11 •
Their colour is distinctive and when seen should immedi8J.tely
prompt the use of one's Geiger counter.
The more common uranium-bearing minerals are listed
as follows:
Primar_y Uranium Ninerals
I.

Simple oxides or uranium with subordinate thorium,
lead, and the rare earths.
Uraninite (crystalline form of uranium oxide)

- 8 Pitchblende (amorphous non-crystalline form of
uranium oxide)
II.

Multiple oxides involving the rare earths in combination ~ith columbium and/or tantalum, often
~ith large amounts of titanium as 0ell as
thorium, zirconium, manganese, iron,
calcium, sodium, and magnesium.
A.

Pyrochlore-microlite series--chiefly columbium,
tantalum, lime, soda, fluorine, and
hydroxyl.

B.

Samarskite-fergusonite and related minerals, oxides
of columbium, tnntalum, and yttrium.

C.

Euxenite, polycrase, and related minerals. Oxides
of columbium, tantalum, rare earths, and
titanium.

D.

Columbite, tantalite, betafite, miscellaneous
oxides of columbium and tantalum.

E.

Davidite, brannerite--multiple oxides containing
titanium btJ.t no columbium or tantalum.

Secondary Uranium Minerals
I.
II.
III.
IV.

v.
VI.
VII.

Hydrated oxides--gummite (UOynH o)
2
Hydrated phosphates--autunite, torbernite
Hydrated arsenates--zeunerite
H:;drated vanadates--carnotite (K 0.2U0 .v O~.]H O)
2
2
3 2 )
Hydrated sulphates--zippeite
Hydrated carbonates--schroeckingerite
Hydrated silicates--uranophane, sklodmrvski te
It may be important to determine without an assay or

- 9 spectrographic determination whether a mineral contains
uranium. This may be done by making a bead test in a
wire loop with sodium fluoride and viewing the bead under
ultra-violet light. A bead containing uranium will
fluoresce a bright lemon yellow. Other elements may give
a bead that fluoresces yellow, although duller. It is a
good idea to prepare a uranium bead to be kept for comparison.
To make the test, a loop about one-twelfth of an
inch in diameter is made at the end of a length of wire.
The loop is heated in a blowpipe flame and dipped into
the sodium fluoride and then fused, and the process repeated until a more or less spherical bead is formed.
The heated bead is dipped into the powdered mineral, and,
with the mineral adhering to it, is fused in the flame
for about two minutes. When cool, the bead is tested
for fluorescence. Care must be taken not to contaminate
the sodium fluoride.
Platinum wire is usually recommended but is expensive and must be ca.refully cleaned. Chromel or iron
wire is satisfactory for the uranium bead test, and is
relatively cheap so the loop can be cut off and discarded
after use.
An alternative test for uranium can be made using
a metal plate and a regular blowtorch. Any sort of plate
may be used, but for repeated use a stainless steel plate
about 4 inches square is very handy. A. flux composed of
1 part sodium fluoride, 20 parts anhydrous sodium carbonate, and 20 parts anhydrous potassium carbonate is
used. The plate may be supported flat, above the blowtorch flame, on a stand. Enough flux is sprinkled on
the plate so that when melted it forms a little pool.
A pinch of powdered sample is scattered on the melted
flux and the whole 1s re-fused. \~~Then the plate is cold,
a golden yellow fluorescence under ultra-violet light
indicates the presence of uranium.
The only two elements that will fluoresce under the
plate test are uranium (golden yellow) and columbium
(bright bluish white). The fluorescence may be obscured
by interference if the thorium content of the sample is
high. The cake of flux and minerals can readily be washed
off the plate with water. A larger sample can be tested
with the plate test than with the bead test, and this is
often an advantage, particularly if panned concentrates
from streams are to be examined. Unless very high grade,
a small quantity of panned concentrates will not activate
the Geiger counter.
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The foregoing is a summary treatment of the mineralogy
of uranium, but the subject is complex, and many minerals
that may be commercially important cannot be recognized
with certainty in the field. Fortunately, the Geiger
counter makes precise mineral determination unnecessary.
Geology of Uranium
Uranium is widespread and may occur under many
geological conditions. It is so widespread that at the
present stage of our knowledge we cannot say vlhich is the
kind or age of rock or which is the type of structure
most favourable to the occurrence of a uranium deposit.
It may be carried in mineralizing solutions in deep zones
of the earth and deposited in the same general manner as
are many of the commoner metals? or it may be dissolved '
by surface waters and redeposited in secondary form.
Known types of occurrence of uranium? not necessarily
in order of importance, are listed as follows. A few
features of known British Columbia deposits are given in
notes that follow the tabular summary.
Occurrence
1.

Vein deposits, either in fissure veins or shear
zones.

2.

Sedimentary rock, not in vein form.
(a)

disseminated through black or phosphatic
shales

(b)

in

(c)

in conglomerate, as in South Africa and at
Elliot Lake (Blind River district) in Ontario

sandstones~

pe~;ma t

as in the Colorado Plateau

i tes,

3.

In

4-.

In granitic rocks, particularly of alkaline types.

5.

In metamorphic zones containing limestone.

6.

In placers.

- 11 ..

Association
1.

In mineralogical combination with thorium, columbium,
tantalum, titanium, the rare earths, zirconium,
fluorine, and many common elements.

2.

In deposits with cobalt minerals, fluorspar, hematite,
beryl, monazite, arsenic and bismuth minerals, smoky
or black quartz, coaly material (hydrocarbon),
molybdenite, zj_rcon, ilmenite, and other titanium
minerals.

The foregoing covers a wide range, and when one adds that
the host rock may be of any character or age it should be plain
that any evidence of mineralization should bo tested with the
Geiger counter.
Uranium-bearing Deno_si ts in Bri t_ish Columbia
Mineral deposits in British Columbia that are known to
contain uranium are widespread. There is nothing to suggest
that one area is better for prospecting than another, apart
from those geological considerations common to any mineral
deposit. It is fairly obvious that more reports of the
occurrence of uranium have come from the more settled areas,
where transportation is relatively easy, than from the
isolated parts of the province where few counters have been
used, if any.
Uranium has been found in veins, shear zones, carbonate
metamorphic zones, granite, and placer, under a variety of conditions. Associated minerals include fluorspar, cobalt and
arsenical minerals, molybdenite, jasper or hematite, titanite,
and varieties of amphibole,
Brief notes on some of the bettel" known deposits follow.
No deposit is at present being mined (October, 1958).
1. The Husselbee property on the vvest side of Atlin Lake
contains uranium-· bearing amphibolite near a contact 1Ni th
granite. The amphibole occurs as long dark blades or as grey,
felted rosettes. The rock has a reddish cast derived from
hematite and contains irregular areas of red jasper. It is
sparsely mineralized with pyrite, fluorspar, and galena.
Uraninite has been identified. Tl1e amphibolite is thought to

- 12 rcpr0s-::;nt ·1 metamorphosed calcareous volcanic agglomerate (see
Minister of Mines 9 B. C. 9 Ann. Rept. 9 1953 9 p. 79).
-2. The Victoria on Rocher Deboule ~ountain has three
veins in granodiorite and a fourth in a contact zone with
altered sediments. The veins have a gangue of hornblende and
some pegmatitic material 9 including apatite, titanite 9 allanite,
and scapolite. Sulphides include cobalt-nickel sulpharsenides 9
arsenopyrite, and molybdenite. The uranium mineral is
uraninite (~l>/Iinister of Ji!Iines, B. c., Ann. Hept. 9 1949, rc.82).
3. The Lonnie group on Granite Creelc nea:r Manson Creek
was discovered in 1953. Columbium mineralization occurs in
carbonate rocks which are interbedded with schists and gneisses.
The deposit contains uranium-bearing pyrochlore together with
the columbium minerals, columbite and ilmenorutile 9 which are
associated with zirconrich layers. The rock contains green
amphibole (~ Minister of hlines, B. C. 9 Ann. Rept., 1954 9 p.96).
4. The Little Gem is on Gun Creek in the Bridge River area.
Mineralized pegmatite lenses occur in granodiorite which is
partly bleached and sericitized. The lenses consist of a pegmatitic intergrowth of the following minerals, in decreasing
order of abundance~ iron-cobalt sulpharsenides, allanite,
apatite, orthoclase feldspar, quartz, chlorite, sericite,
calcite, molybdenite, and uraninite (~Minister of I1Unes, B. c.,
Ann. Rept. 9 1948, p. 112).
5. The Rexspar property at Birch Island on the North
Thompson River has a large tonnage indicated, containing
slightly less than 2 pounds of u o per ton (0.10 per cent).
3 8
The ore occurs in alkali feldspar porphyry. The ore consists
of pyrite, feldspar, mica, and fluorspar, and the uraniumbearing minerals are uraninite, uranothorite, and metatorbernite;
most of the uranium is in the uraninite. Celestite is an
associate of the most abundant fluorspar. Some of the rare
earth metals have been identified (_eee_ Minister of Mines, B. C.,
Ann. Rept., 1954, p. 108).
6. The Verity is at Lempriere on the North Thompson
River. The shc·wings are in marble layers interbedded with
sedimentary gneisses which have been injected with thin pegmatite sills. The marble is dolomitized limestone with
accessory vermiculite, apatite, magnetite, olivine, ilmenite 9
green amphibole, zircon, pyrrhotite, and pyrochlore. The

- 13 accessory minerals vary in relative abundance. The pyrochlore is difficult to recognize in the field and not all of
it is uraniferous (~Minister of Nines~ B. C. 9 Ann. Rept. 9
1952 9 p. 115)

0

7. Gravels near the head of Bugaboo Creek contain
uraniferous pyrochlore in quantities sufficient to be of
interest as a possible commercial source of columbium and
uranium. Granite at the head of the creek contains sparse~
disseminated pyrochlore that has been released by rapid
erosion and partly concentrated in a relatively flat section
of the creek at the foot of the mountain.
8. On Moose Creek and Ice River at the edge of
Kootenay Park an alkaline syenite complex intrudes limy
sediments. Uraniferous columbium-bearing minerals are
associated with titanium- and columbium-bearing minerals
in the alkaline intrusions, in carbonate rocks, and in
contact zones (.§_ee Minister of Hines, B. c., Ann. Rept.,
19 54' p • 150) •

9. In the West Kootenay region several veins in
granite have been found to be radioactive. The vein
minerals are varied. At least one vein contains uraniumbearing allanite. Uranium in small quantities is associated
with molybdenite near Salmo, and very minor amounts of
uraninite occur in scheelite ore.
10.
Small quantities of uranium-bearing minerals occur
in the gravels of the Fraser River, and in some former
placer-mining areas black sand concentrates will activate
a Geiger counter. This material is not commercial.

Pr2specting_with a Geiger Counter
The general techniques of prospecting are described
in several textbooks and handbooks and are not discussed
here. The following remarks refer specifically to the use
of the Geiger counter~ whether it is carried by a serious
prospect or in the backvrood s or by someone on a holiday trip.
The earliest, and still the commonest, Geiger counter
registers the presence of radioactivity by an audible click
or buzz. Some instruments are equipped with a ratemeter so
that the radioactivity registers on a dial, and some have a flashing bulb. The following remarks refer to the audible type of

- 14 counter, but whether the particular instrument is equipped
with ear phones or ratemeter, the principle is the same.
The prospector needs to know no more about radioactivity
than that certain elements emit rays known as alpha, beta,
and gamma rays and also that rays from outer sp8.ce, lmown as
cosmic rays, are everywhere present. Uranium gives off more
of these rays than any other natural element, but thorium
emits such rays, and several other elements, notably potassium,
are weakly radioactive. (This statement is not scientifically
complete, but these brief notes will not discuss radioactive
equilibrium, daughter elements, and the like.)
It appears to be a little known fact that Geiger counters
are several times as sensitive to uranium as to thorium, the
exact relative sensitivity varying with the counter used.
Potassium may heighten the background count, in, say,
areas of granite which contain abundant potash feldspar, but
potash minerals will not materially influence a reading that,
due to the presence of uranium or thorium, is several times
background.
The Geiger counter has been adapted to detect the
presence of uranium and thorium by recording the radiation
which they emit. It is the principal tool of the prospector
in his search for uranium. The portable or field counter
responds to gamma rays. ;;!hen a ray passes through a GeigerMueller tube it causes an electrical discharge that may be
registered by appropriate means as an audible click. ~hen the
clicks occur so rapidly that they are not heard indjvidually,
then the earphones attached to the instrument may be said to
buzz.
The scintillation counter is another detecting device,
more sensitive, but less portable, and much more expensive
than the Geiger counter. The most important part of a
scintillation counter is a crystal that fluoresces when struck
by a gamma ray. The fluorescence is picked up by a photoelectric cell and the intensity is recorded on a dial. Types
of scintillation counters are used in maJdng surveys of areas;
they may be operated from a car or jeep and may be airborne.
Such use may give geological information of value in directing
work on the ground, even t:10ugh it may not pick up an
individual deposit.

- 15 The following remarks refer specifically to the use
of an average Geiger counter equipped with earphones, as
the instrument most likely to be in the hands of the
average prospector. If the reader has an instrument with
dials or a probe, or if he has a scintillation counter,
the remarks are still applicable. Before going further
it should be made clear that not all counters have precisely the same sensitivity. In fact, a single instrument will vary in sensitivity according to the strength
of the batteries, age of the electronic components, dampness, and sometimes temperature.
A Geiger counter in working order, equipped with
fresh batteries, and with the switch turned on is never
silent. In any area completely free from radioactive
minerals there is always a ,slow, and somewhat erratic
clicking produced by cosmic rays entering the tube. This
is termed background count.
The background varies with climatic conditions and
with situation, particularly with altitude. The clicks
occur normally in an average counter at about 30 to 50
per minute, and before the counter is used to detect
mineral radiation it is well to become familiar with the
background count at the particular time and place, because
deviations from background may be the important feature,
and not the precise number of clicks per minute.
The portable Geiger counter does not distinguish
between gamma rays from different sources. The ability
to judge the rate of clicks as twice, three times, or
four times background, up to the point that the earphones buzz, varies with the individual and possibly
with the condition of his mind and physique. A strongly
heightened background or a buzz can mean only the near
presence of uranium or thorium compounds, but a count
judged to be only twice background could be hallucination,
climatic or topographic change, or the presence of abundant potassium-bearing minerals such as are found in
certain granites.
The Geiger counter is an instrument that must be
held close to a source of radioactivity, namely the rock
or vein matter that contains the radioactive mineral. The
counter cannot merely be switched on at the roadside to
determine whether there is uranium in the general vicinity,
nor can it be carried in one's pocket with earphones adjusted while walking along a trail or across country.

- 16 The counter is not intended to lead the prospector like
a bloodhound on a leash but to record the radioactivity
of a specimen or of rock within reach.
Before starting out with a Geiger counter the
operator must be familiar with the background count~ that
series of clicks produced by cosmic rays. The number of
clicks is not constant but will vary with atmospheric
conditions and with altitude and topography~ but the
clicks occur at short intervals if the instrument is in
working order. The effect on the counter of a radioactive specimen should be studied to gain an idea of the
effect of distance between the counter and the radioactive
material. If a specimen is unobtainable~ many counters
are sold with a small radioactive plate for testing, and
failing that, a luminous dial on a clock or watch will
activate the counter. It is only when the normal behaviour of the counter is thoroughly understood that
slight variations can be appreciated.
In use the counter must be held close to a rock
or a specimen can be held close to the instrument. Two or three feet of soil or overburden will
effectively shield the radiation, and so will several
feet of water or wet snow. The counter will not detect
a uranium deposit below gravel benches or other areas
of deep overburden, although it may detect uranium
minerals in the overburden. No rule can be laid down
as to the sensitivity, but it is probable that a 50 per
cent rise in background count, 11 one and a half background,11 is the least that one can be certain of. Small
increases in background must be determined by actual
count over a measured time of one to three minutes. A
slight increase, such a.s 11 ten above background" may be
recognized by a very careful individual, thoroughly
familiar with his instrument and with the periodic
variations of the normal count. If no higher count
than that can be obtained at an outcrop it is extremely
doubtful that a mine v.rill be found or a sale be made.
However, if a specimen that is removed to some neutral
area raises the background perceptibly, it is possible
that the specimen may assay within the range of minimum
grade ore. In other words, a small rise in count from
a specimen is of more significance than an identical
rise in count from a rock outcrop.
surface~

The background may be increased in local areas due to
a very small, widely scattered amount of radioactivity. Thus,
granite may and probably always will give a higher background,

- 17 than, say, limestone. Some granites with a high content
of potash feldspar give a markedly higher background. Some
rocks such as black shales may contain sufficient finely
divided uranium to raise the count. It should be understood
that slight variations in count over different sorts of rock
are 11 normal.tt It is a more obvious variation that is to be
looked for.
The best course of procedure, apart from noting variations in background due to the mass effect of certain kinds
of rock, is to test all signs of mineralization, all evidence of veins, dykes, fractures or shears, all rock contacts, and any abnormal mineral aggregate, particularly in
metamorphic rocks. In short, test whatever is abnormal
or different--time is wasted by passing the counter over
thousands of square feet of uniform rock.
Primary uranium minerals may be broken down by
weathering, but if the rate of erosion is rapid some or
almost all of the original minerals may be freed from the
rock, and, because of their high specific gravity, may be
concentrated by stream action in bedrock gravel. Stream
gravels may therefore be panned and the black sand or
heavy residue tested, not because the gravels may be economic but to indicate the presence of uranium-bearing minerals
whose source may be sought upstream or on the bordering
hillsides.
The following notes summarize the important things
to

remember~

1.

~ slight variation in the rate of emission of
cosmic rays will change the background count.

2.

In travelling over ridges and into valleys a
decrease in the background count may be noted
in the valleys; this is because ridges or steep
hillsides may interfere with the passage of
cosmic rays.

3.

The count is higher at higher altitudes.

4.

Electric storms will discharge the Geiger tubes
and therefore counters should not be used during
a thunder storm.

5.

If the instrument is used in wet weather or

- 18 particularly in a wet mine? the over-all
humidity will decrease the insulation of
the instrument and cause a marked increase
in the background count.

6.

One must be careful that dust or small fragments of radioactive material do not become
accidentally sprinkled around the case of the
instrument.

7.

One should know that the luminous paint used
on watch and compass dials activates a Geiger
counter.

8.

In going from one type of bedrock to another
such as across a contact between granite and
limestone, the count may change slightly.
The count is less in the limestone than in
the granite.

9.

Rock itself has a shielding effect. This is
noticeable as a vein is approached, no effect
being apparent until the counter is directly
over the vein. One foot of rock shields
almost all the rays.

10.

Overburden acts as a shield and 3 feet of
earthy overburden or snow, or 7 feet of
water, will cut off practically all radiation.

A specimen of minimum ore grade will not affect the
counter strongly. In fact, a specimen containing 0.10 per
cent U308 may have no noticeable effect on the average
counter. In a specimen of such grade an assay may be
needed to prove the existence of uranium. However, because of the mass effect, an outcrop of such a grade will
produce a much more noticeable effect on tbe counter. In
any event, minimum ore grade refers to the aver,,?.£ e. of the
deposit, and it is extremely rare that a deposit is uniform in grade throughout. The higher grade sections
should be detected readily.
Uranium corapounds are soluble, and break clown
readily on weathering. That is the reason why orebodies
may have a surface bloom of bright-coloured secondary
minerals. Some of the uranium salts may be removed in
solution and the outcrop be impoverished.

- 19 General Information on the Business of P!'_Q.§.Pecting
Mineral claims may be staked under the Mineral Act
on uranium-bearing ground in exactly the same way as claims
are staked for any other lode mineral. A copy of the
Mineral Act may be obtained at a cost of 25 cents, or a
free 11 Synopses of Mining Lmvs, 11 from the Department of
Mines, Victoria, British Columbia. The latter contains
information sufficient for the prospector.
Information on mineral claims held by record can be
learned from Mining Recorders' offices, from the Central
Records Office, Department of Mines, Victoria, or at 739
\·Test Hastings Street, Vancouver. ~ehe situation of Crowngranted claims is shown on Mineral Reference Maps which
may be consulted at the above two offices or copies may
be obtained from the Surveys and Mapping Branch, Department of Lands and Forests.
Geological maps of areas in British Columbia may be
obtained from the Geological Survey of Canada, at 739 West
Hastings Street, Vancouver.
Information on mining properties is contained in
publications of the Geological SUrvey and in Annual Reports
of the British Columbia Minister of Mines. Bulletins of
the Department of Mines include descriptions of the geology
of special areas.
A useful introduction to geology is "Elementary
Geology Applied to Prospecting 11 by John F. Walker, price
68 cents including sales tax (75 cents to addresses outside British Columbia), from the Department of Mines,
Victoria.
Bona fide prospectors who are the holders of a Free
Miner's Certificate and have made a statutory declaration
that they are engaged in prospecting may have a limited
number of free assays made by the Analytical Branch of
the Department of Mines. Forms are obtainable from the
Department.
Topographic maps of the province are obtainable
from the Geographic Division and air photos from the Air
Division, Department of Lands and Forests, Victoria.

- 20 Geiger counters may be bought in Vancouver at a
number of dealers in scientific instruments, the two
earliest dealers being Cave and Company 9 1050 West 6th
Avenue, and Frederick Goertz Ltd., 1328 West Pender Street.
The price ranges from about $60 to about $200, depending
on size and sensitivity, and whether or not there is an
attached probe. A widely used, completely satisfactory
instrument of portable type and weighing about 3 pounds
costs about $125.
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