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The mechanlcal stsps of pla X4

gaying are: Sampllng, concen

tratlng the values, separatlon of these values frcm the concentrates,
and flnally the welghlng of ithe. valuable component metals or mlnerals.
On any project, the several sample metals o) o mlnerals are placed 1n a
small vial or bottle, labelled and stored for future reference and =
study. This practice is partlcularly recommended for anu placer gold

prOJect.

The sample program is ontlined’as being of various configura;
tlons density of sample locations and depth of, sample by 1ncrements -
from surface to bedrock or bottom of probable exploitation. The oar-
ticular configuration of location is orderly, yet not precise. Some
guldlng principles are g;ven but these are not to be followed 1f the
examination of the results 1nd1cate alternate pattern or patterns -

~ will give equal or better results for a total lower cost.

Narrow long deposits are usually: evaluated by close spaced -
sample*locations transverse to the longitudinal‘akis and appreciable
dlstances between these transverse lines. Broad valley dep081ts such
as “where the valley"w1dth 1s 10 tlmes the. w1dth of the' Stream at high
water are usually drilled on a geometrlc pattern. The usual form is
the approximate equalateral trlangle " The spac1ng on’ both patterns,
‘row or geometric should lend 1tself to closer spacing by the equal -
d1v1sion of the dlstances between sample; locatlons as the need may A
arise. The samples may be obtained by excavatlng plts, cuttlng -
samples from top to bottom upon exposed faces of banks or side hills,
or’ by Ydrilling".

Each method has . 1ts own applications and limitations. The -
study of- the various samplzng methods and results predictable are -

‘ dlscussed 1n many textbooks, field manuals, reference field manuals,
reports and the brochures of compahles supplylng equipment or‘serv1ces
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to, the’ placer m:ming 1ndustry “THese sources ‘inélude Peele's M1n1ng

’
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Engineer's Handbook, Well's Placer Examination, Principles and Prac-
tice, Keystone Drill Manual and Brochure, Londofies Minas de Aluvia to

name sSome SsSources.

The samnle material from the sample location is measured as -
to depth below ground level, volume in place, volume as recovered or
loose material, and the lithology described. The sample is then wash
ed using a gold pan, batea, rocken er’ eradIe,‘or an acceptable mech-
anical unlt,xo reduee the‘bnlk to a very small part of the or1g1nal -
volume, yet stlll contalnlng all the valuable metal or mineral of the
original sample mater1a1 The particular equlpment to reduce the -
sample to this small concentrate volume will depend upon what is -
available at the job location. The oldest method is hand washing all
the sample using a gold pan.or batea. -Screening of the sample mater—
ial through an approprlate size screen such as a gold pan with 6 or
R mllllmeter diameter holes drllled 1n the bottom 1s a, -gommon practlce.
~The screenlng reduces: the total volume to be washed and gives the -
first'lndlcatlon of - the 51ze of gravel and its dlstrlbutlon. Aracom-
mon * fleld unlt to sPeed thls washlng process is the rocker or: cradle.
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ThlS unit requlres only manpower and water. The: un;t con31sts
of a short sluice box, ‘with or w1thout rlffles, mounted on‘aéwooden ”—
base and which can be glven a transverse r0ck1ng motlon.- The coarse N

material, usually ajis over 6 or 7 mlllameters, 1s washed and screened
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from the under31ze and is dlscarded._AThe under51ze 1s .waghed: through _
the screen, dropplng upon a canvas pockety thence flow1ng over thé end
of this pocket to. the slulce and to. dlscharge. Water is uSually ol
obtained by pourlng buckets over the _sereent whlle agltatlng all the

materlal by the rocklng motlon., s e T
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Occa31onally, -small’ slulces of .about 15 centlmeters wadth and
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2 to 3 meters length are used. DT

Some mechanlzed unlts, motor drlven and w1th an adequate'&ater
supply ’ from a pump in a convenlent water source, have been made.* -
These units have ‘had varying success 1n the: testlng programs for = -
placer valueo by varlous éompany or englneerlng fleld partles. The
most credltable of _these unlts,_based upon the comparlson of. results 19

of many units, is. the Denver Equlpment D1v131on, Joy Manufacturlng
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Company's: MEbld Saver Unit". The lack of study of the accompanylng -
literature and directions plus checking to adjust to local conditions
have 'lead to poor results. This lack of study of the unit emphasises
the need for the engineering group to test on sample material from the
project area prior to starting the field sampling and evaluation work.
The bulk ‘samplé of the metal or mlnerals obtalned durlng this prelimi-
nary ad]ustement program is used durlng later work so the effort is

not Mlost".

‘The use of other units than fﬁe‘batea'orbpan produces a larger
volume than desireable coniéentrate. This concentrate is then reduced

to a more convenient smaller volume By washing using the batea or pan.

The concentrates from a finite location and -depth are usually
put into a small vial or bottle. One convenient size is about 23 mm.
diameter and 90 mm. in length inclﬁding the screw top. Boxes contain-
ing a‘convenient number of these vials are a part of the equipment to
be assembled prior tc field work. The writer has found un1ts of 6, 24w
and 48 are convenient sizes. Provision should be made to lock these -

boxes as the need may indicate.

The small volume of material from the panning operatlon L -
washed into the vial slowly and with the aid of a funnel It is usual
ly better to do this while working over a gold pan in case of spillage.

A small wooden rack to hold the funnel and vial is most useful.

. The color count of the number and sizes of gold pieces or "
other metals or minerals of value is made prior to the pouring of the
concentrates into the vial. A check upon this count is made in the
laboratory prior to the recovery of the contained values. These color

counts are a very 1nfornat1ve part of the field and laboratory work .

If the vial is one of a series of samples from surface to. .~

depth for a specific locatlon, the color count is the basis for the -

location of the values in the section be;ng examined.

; Worklng with gold the total accumulatlon of ‘concentrates . ~is

further washed to reduce the volume, often double panned i.e., the -
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.talllngs are repanned for losses., The gold is amalgamed with mercury
»-in the pan untll all visible gold 1s plcked up, or that which remalns
is rusty or otherwise resistant to the amalgamatlon DPOCGSS. ThlS -

’vportlon of the gold is estimated as, to its percentage of. all the gold

i in-the qoncentrates ‘dna. entered as part ‘of the field notes. If one -

has many coarse pleces, these., should be plcked out j~weighed made a -
part of the gold recovered for . that. locatlon.‘ Theasmallerﬁmaterial &
is treated with dilute nitric acid, ~abraded in the pan, or occasional-

1y washed w1th a solucion of caustic soda to remove the oils and or -

. iron rust coatlngs. The! mercury. is relntroduced and the remaining -

free, gold 1s plcked up by :the amalgam. The writer suggests the use of

glass chemical Beakérs of a convenlent size or stainless steel gold -

-pans. of about 20 cm. diameter. These two ‘materials are }nert tc  the

actien Of the nltrlc acad

The amalgam is washed clean of any*éontaminants, thence put -
into, a convenient size crucible as commonly found in chem1cal laborato
ries. The amalgam is covered to a convenient depth with d11ute nitric
acid, 3 normal as obtained by m1x1ng in equal pcrtlons, dlSt;lled -

water and concentrated acid. Many englneers and field men use beakers

. for,, thlS start of dissolving the Mercur] amalgam. The wrlter has -
*found the cruc1bles ‘are equally appllcable and reduce the amount of -

E supplles by the omission of the beakers from ‘the supply llst,

Heat may be supplled to the cruc1ble or beaker to start the

reaction and maintain its contlnulty ' Thé chemical reaction is :

JHNO4 -+ Hg _‘ = Hg(NO)2  + H,

F.
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“The gold and 1ts contaminants metals is essentlally insoluble.
Tests on the gold so treated 1nd1cate,that only on the very small size
pleces “such: about 100 mlcrons diameter or less can ‘any evidence of
change be found,. Even in these” small. sxzes, the change is usually -
11m1ted to afew: parts per thousand After all mercury is dissolved -
the gold residue is washed with pure water to remove the mercury -

nltrate solution. . The gold in the cruc1ble is placed upon a source of

heat ‘Such as a plate of steel heated by a primus stove or electric -



stove to dry. The mercury nitrate solution is poured into a conven- -
ient glass jar during the washing process. Copper is added to the jar
resulting in the recovery of the mercury using the principle of the
electromotive series of chemistry. The writer suggests using copper -
for this recovering of the mercury as it-is easy to identify when most
of the mercury has been recovered by the simple test of a small piece

of copper wire being placed into the solution.

When the gold in the crucible is dry, the crucible and its -
gold are heated to about 500°F (285°C) marked by observing a dull red

color to the gold and crucible.

A primus stove, kerosene plumbers torch or bottled propane -
connected to a small stove will all do the job. This heating  vapor-

izes any remaining mercury nitrate and volatile contaminants.

The crucible is cooled. The gold is placed on the pan of a
balance and weighed. A satisfactory balance will weight to the near-
est milligram and can be estimated to 0.5 or 0.25 mg. by the user if
so desired. After weighing, the gold is poured into small vials, -
labelled as to location and weight, thence filed for future study and

reference.

These several vials are the proof of the values quoted in -

reports, hence should be kept in a secure place.



