




Moscow, Idaho 
April 27, 1934 

Dr. John W. Finch 

Director, Idaho Bureau of Mines and Geology 

Sir : 

Material is submitted herewith for a pamphlet on placer mining methods 
for the more or less inexperienced prospector. The object throughout this 
discussion has been to present the material in as non-technical language as  
possible. This is thought to  be necessary because of the inquiries received 
in the past in the Bureau office from so many who have not had technical 
training. 

An elaborate discussion of the geogolical principles involved in the 
formation of gold placers is not attempted because i t  is not considered to be 
essential to the purpose of this paper. 

No attempt has been made to give a complete bibliography of placer 
mining. Books or articles which are non-technical and easily understood 
by mining people make up the bulk of the list. Also, a point was made to  
include books easily obtainable. It is realized that a number of the govern- 
ment publications have been out of print for some years; however, they 
may be obtained from some libraries. 

This paper is not meant to be a treatise on alluvial mining. The exper- 
ienced miner or one of means is referred to the more extensive works on 
this subject. 

Since the publication of the third edition of Pamphlet No. 35, the present 
edition has been enlarged to include a discussion on undercurrents as a 
means of removing fine gold, amalgamation procedure, operation of dry 
placers, and other minor details suggested by inquiries. 

I t  is hoped that  this paper may serve the prospector and contribute to 
the furthering of the mining industry in Idaho. 

Respectfully yours, 

W. W. STALEY 

Mining Engineer, Idaho Bureau of Mines 

and Geology 

















B-Cleat for  holding bottom of rocker, L. 

C-Cleats for  holding back of rocker 

D-Cleat for  holding canvas apron frame.  

E-Cleats fo r  holding brace a t  top of rocker. 

F-Cleat for  holding sieve box. 

X-Bolt holes for  1/2 inch iron bolts u -ed in holding rocker together. 

I--Riffles %4 inch high by 1 inch wide. 

H-Handle for  rocking apparatus. 

L--Bottom board of rocker. 

M-Spike projecting 1v2 inches to  prevent rocker from slipping down grade. 

The bottom board, L, of rocker should be in one piece. This is to prevent leak- 
age of fine gold which might occur if twopoorly fittied boards were used. Material 
of construction is preferably finished "/L inch. The six inch rods should have 
nuts and washers for  the  ends. This permits tearing the rocker down for  trans- 
portation purposes. 

The dimensions of the  sieve box a r e  a s  shown in the sketch. I t  should just f i t  
loosely in the top of the rocker. The bottom is made of heavy sheet iron perfora- 
ted with about inch diameter holes. 

The apron is a framework made of 1 inch by 134 inch material well fitted to- 
gether and covered with canvas. The canvas is not stretched tight,  but allowed to 
sag  somewhat at the bottom. This gives a slight depression in which gold is caught. 

The grade or  inclination of the rocker is obtained a s  follows: 

Two heavy planks are  firmly placed on the ground such a distance apar t  t ha t  
each of the rockers will fall about in the center of a plank . The planks must have 
holes in them to  receive the spike in the  bottom of the rockers. The plank under the 
f ront  or  discharge end of the rocker i s  placed two inches lower than the rear  plank. 
This arrangement, therefore, gives a drop of two inches in three feet. The grade is 
influenced directly by the  following conditions : 

1. Rapidity with which material can be fed to the rocker. 

2. Amount of clay present. 

3. Fineness of gold. 

If the gravel is finely bound together with clay, the grade should not be less than 
two inches. If very little clay is present, and  the gold is not too fine, the grade can be 
increased. In any event, the  grade must be such tha t  the clay is completely removed 
from the gold before the discharge is reached, and if the gold is very fine i t  should 
be given a chance to settle. In  cases of 'very fine gold and considerable clay, i t  might 
be advisable to add one more riffle. 

Operation of Rocker 

For  the operation of the rocker much more water is required than for  the gold 
pan. Where there is a shortage of water,  i t  is usually better to carry the gravel to 
a point near the source of water.  The  gravel is placed in the screen box and the rock- 
el. is shaken back and for th  with a vigorous motion. At the same time, water is 
poured over the gravel, or a small s t ream of water is permitted to run over it. If 
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Clean Up 

The frequency of the clean up depends upon the richness of the gravel being 
washed. I t  may vary from a few days to the  entire season. The first  few riffles should 
be cleaned up a t  least once every two weeks. In making the clean up the gravel is 
discontinued and a stream of water, just large enough to wash the heavy sands, mer- 
cury, and amalgam, is permitted to flow down the sluice. The riffles are  taken 
up and the sand washed down the sluice. Occasionally, the contents are  scraped with 
a spoon. All cracks and crevices are thoroughly cleaned. Blankets and burlap 
that may have been used are  washed in a tub. 

Operation 

In order to use a sluice, plenty of water must be available as a continuous 
stream is run through the system. If sufficient water is not a t  hand, i t  is useless 
to construct the sluice. For large scale operations, water may be brought to  the gold- 
bearing deposits by means of a flume. 

The gravel is shoveled onto the grizzly a t  the head box and the water run over 
it. The over-size is  raked or shoveled off to one side. The amount of water flowing 
down the sluice should be just enough to wash the gravel, passing through the griz- 
zly, over the riffles, and out the end of the  sluice. For this reason, the grizzly bars 
should not be spaced too fa r  a.part. If so, the velocity of the water may have to be 
so great as to prevent the settling of .the fine gold. When the wodden riffles be- 
come so worn that  they no longer hold back the heavy sands, they should be re- 
placed. This condition exists when the riffles become rounded or are worn thin. 

Figure 9 illustrates the method of working a gravel bed where i t  is  not neces- 
sary to elevate the material. 

RECOVERY OF FINE GOLD* 

Very fine gold is usually recovered in one of two ways or a combination of both. 
These methods are the use of undercurrents and gold-saving tables. The essential 
difference between the two is that  the tables are usually covered with carpet, bur- 
lap, hides, matting, or some similar mateial, and quite often have a flatter grade 
than'do the undercurrents proper. They a r e  also much wider. 

Descriptions of these two additions t o  the main sluice follow. 

Undercurrents 

The conditions existing in the operation of the main sluice do not permit the 
settling of the fine gold. This is because of the comparatively high velocity neces- 
sary to move the large quantity of gravel and sand, and to prevent them from 
lodging and building up back of the riffles. I t  is essential that  everything larger 
than the very fine gravel (about y4 inch in  size and preferably nothing larger than 
coarse sand, be excluded from the undercurrent. This is accomplished by insert- 
ing a grizzly or perforated iron plate near the end of the sluice and above the trough 
leading to the undercurrent. 

The undercurrent consists of a series of shallow wooden sluices. Their width 
is eight to ten times the width of the main sluice. This fulfills one of the main 
requirements of the undercurrent, a large decrease in velocity of the water. The 
length of the undercurrent is two to four times its width. For example, a main sluice 

* Longridge, C. C., Ibid, pp. 264, 266. 

Wilson, E. B., Hydraulic and Placer Mining, p. 145. 





12 inches wide should require an undercurrent.of about 8 feet in width and about 
20 feet long. The bottom of the undercurrent is made of planks about one and one- 
half inches thick. The joints must be tight. The sides are about 10 inches high. 
The bottom must be thickly covered with riffles. Material used for the riffles may 
be wooden strips, cobble stones, blocks, etc. They are  spaced about one inch apart  
and are  about two inches deep. The grade varies from one-foot drop in 12 feet of 
length to one-foot in nine feet. The exact grade depends on the type of riffle, size 
of gold, amount of water flowing, etc., and must be determined by experimenting 
with the conditions present. In some cases, the lower riffles of the undercurrent 
are replaced by a n  amalgamating plate. 

I t  is very necessary that  the sandy material flows over the undercurrent in a 
thin layer. Wide experience has shown t h a t  about ten per cent of the gold is re- 
covered on undercurrents. In many instances, of course, it is much greater. 

Figure 10 shows a sketch of the undercurrent. 

Gold-Saving Tables 

The construction of tables is identical with undercurrents with the exception of 
the material used for riffles. Burlap, carpet, blankets, hides, etc., a re  used. They 
are held in place by tacks and chicken wire, and, in some instances, by means of 
wooden strips. Only the fine sands should be permitted to pass over the gold tables, 
and they should do so in a thin film. The clean up is made by removing the covering 
and washing in a tub. At  the end of the season the covering should be burned and 
the ashes panned for gold. 

If wooden blocks are used on the undercurrent, they should be burned a t  'the 
end of the season. 

RECOVERY OF GOLD FROM SANDS* 

As the gold dust is mixed with more or less sand, iron, and other materials, i t  is 
necessary that  it be cleaned. The larger pieces of foreign material are picked out by 
hand; the iron and magnetite are  removed with a magnet. The finer sand can be 
removed by blowing i t  away. However, if this is done, there is danger of loosing 
the very fine gold. 

If mercury has been used, the amalgam formed is softened with an excess of 
mercury and the mixture stirred. This procedure causes the base material to rise 
to the top where i t  can be skimmed off. The excess mercury is removed from the 
cleaned amalgam by squeezing through a chamois skin or strong, cotton cloth. 

Cleaning Heavy Sands 

The heavy material from the sluices, and from cleaning the gold dust and the 
amalgam, may contain other metals or minerals besides gold and amalgam. The 
most important of these are  native copper, silver, platinum, iridosmine, monazite, 
pyrite, marcasite, hematite, chromite, galena. cinnabar, cassiterite, wolframite, 
scheelite, barite, and stibnite. Of the rock-forming minerals, the following may be 
present: Magnetite, ilmenite, rutile, garnet, zircon, tourmaline, and other. 

As platinum does not amalgamate with the mercury, i t  will be left behind in 
the sands when the gold is amalgamated. The sands should, therefore, be carefully 
examined for flakes of platinum. 

:I: Wimmler, N. L., Placer Mining Methods and Costs in  Alaska; U. S .  Bureau of Mines Bull. 259 (1927), 
p. 125. 





Amalgamation Plates** 

The preparation of the amalgamation plates is done in the following steps: 

1. Copper plate is thoroughly scrubbed with a solution of sodium hydroxide or 
lye to remove all signs of grease. 

2. Wash the plate. in clear water. 

3. Thoroughly wash the plate with a dilute solution (about one ounce to one 
gallon of water) of sodium cyanide or potassium cyanide. This treatment 
should be continued until the copper surface is clean and bright. 

4. Rub mercury on the plate with a whisk broom. When this is finished, there 
should be no copper showing, nor should the mercury be present in such ex- 
cess that  i t  appears in small wavelets or pools. The surface should appear 
moist and not dry and hard. 

5. The mercury surface should have occasional treatment with the cyanide 
solution and fresh mercury should be added. Mercury amalgamates best with 
gold if there is already present a small amount of this metal. I t  is desirable, 
therefore, that  a small amount of clean gold be added to mercury which has 
not as yet been used for amalgamating purposes. 

6. Mercury should be shaken occasionally on the top of the plate during opera- 
tions if the surface shows signs of becoming dry and hard. 

Cleaning Amalgan from Plate* 

1. Remove all particles of sand by sluicing down with clear water. 

2. Brush the plate well with a stiff whisk broom, working from the bottom of 
the plate toward the top. If the surface is dry, mercury should be rubbed on 
before this is  done. 

3. Amalgam and mercury are taken from the top of the plate. The excess mer- 
cury is squeezed out through a heavy cotton cloth, or chamois skin, and the 
hard amalgam is retorted. 

4. If the plate is too dry after the clean-up, mercury is shaken on and rubbed 
in. Then; starting a t  the bottom and working from the center toward the 
sides, the excess mercury is brushed to the top of the plate. 

5. Washing with the dilute cyanide solution may be necessary to brighten up 
the surface after the  clean-up. 

6. In making the clean-up, care must be taken not to rub the plates too clean. 

7. I t  is well to have a mercury t rap  ( a  deep, narrow trough) a t  the bottom of 
the plate to catch mercury and amalgam which break loose from the surface. 

Sluice 

In cleaning up the sluice, mercury may be used in the tub or receptacle in which 
the concentrates are  caught. The wet material is thoroughly mixed and stirred with 
the mercury. This also applies to the use of mercury in the plain iron gold pan. 

** Idem. 

* Vary, R. A., Ibid. 






















