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from sticking to the inside of the crucible. Lining the inside of
the crucible with a double thickness of newspaper or wrapping
each lump of amalgam in newspaper helps to prevent this stick-
ing. The amalgam, in small lumps or balls (not over an inch in
diameter), is then put into the crucible and a few pinches of
powdered charcoal or bits of paper are sprinkled over the charge.
The cover is then fastened to the pot or iron crucible. To pre-
vent the poisonous mercury fumes from escaping through any
crack, all connections in the retort should be luted (sealed up)
with thick, wet clay, chalk, or wood ashes.

Heat swells amalgam. The retort should not be filled over
one-half full of amalgam because, if too large a charge is used,
the amalgam, on being heated, will swell and may close the out-
let pipe thereby causing the retort to explode. The retort should
be heated rather slowly at first, the heat being gradually ralsed
to a dark-red. Near the end of the operation, the heat may be
safely raised, for a few minutes, to a cherry-red. Too quick heat-
ing will liquify and boil some of the mercury. This boiling mer-
cury may throw pieces of the amalgam up into the outlet pipe,
stop it up, and cause an explosion. Due to the great weight of
the amalgam, too high a heat over too long a time may cause
the red hot amalgam pot or crucible to bulge. Retorting a small
batch of gold amalgam should not take more than from two to
four hours. The crucible should be allowed to cool off before
it is opened.

Potato method.

An ingenious and simple method to use in retorting a small
quantity of amalgam (up to an ounce in size) is by means of a
potato. Choose a large, well-rounded white potato, fresh and
without drying cracks, and cut it in two halves. Scoop out, in
one half, a hole large enough to hold the amalgam and place
the amalgam in the hole. Join the two halves and wire them
tightly together. Place the potato in the hot ashes of a camp
fire and let it bake done (from a half to one hour). Remove the
potato, let it cool, unwire it, and a gold button will remain in the
center. After removing the button, place the potato in a pan and
squeeze out the distilled quicksilver from the pulp. Do not eat
the potato.

A modification of this potato method is to use one-half of a
white potato to cover the ball of amalgam placed in an indenta-
tion in the bottom of a frying pan or blade of a shovel.

Another method is to roll the ball of amalgam in paper and
place it on the blade of a shovel or in a frying pan that has been
painted with thick clay. The trouble with this last method is
that, upon being heated, the mercury and amalgam spit and
shoot, with certain loss of the gold values. All of these last
mentioned methods lose most, if not all, of the mercury.

When small amounts of amalgam are to be retorted, it is
a good idea to send them to an assayer and have the work done
by an experienced man who has the proper equipment. Retort-
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om amalgam is a very dangerous

be conducted in a closed room.
isonous. If a human

he may lose his life.

ing and burning the mercury fr
operation which should never
The fumes of volatilized mercury are very po
being inhales them, he may lose his teeth or
itric acid method. _
NThe gold can be separated from the amalgam by hot dxldu_te
nitric acid (one part strong acid to about two parts rain or tlg;
tilled water). Dilute nitric acid does not dissolve gold, bgl i
does dissolve mercury and silver. After the mercury and si vcla(r1
have gone into solution, the solution is poured off from the go
e.
re’SI%gil; nitric acid solution, which contains the mercury, can be
used to amalgamate copper pans. Most placer miners who usg
this process of separation throw the solution away even thou%
they know that it contains silver and_ mercury which can be
saved by precipitating them on metallic copper.
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TaBLES AND CONVERSION DATA

TROY WEIGHTS AND EQUIVALENTS

The troy grain, ounce and pound weigh the same as the respec-
tive weights of the apothecaries’ system and are used for weigh-
ing gold and silver. The troy ounce is NOT the same as the avoir-
dupois ounce; nor is the troy pound the same as the avoirdupois
pound. To convert avoirdupois ounces into troy ounces, multi-
ply by 0.911. To convert troy ounces into avoirdupois ounces,
multiply by 1.097. In other words, a troy ounce is about 10 per
cent heavier than an avoirdupois ounce. To convert troy pounds
into avoirdupois pounds, multiply by 0.8229, and, to convért
avoirdupois pounds into troy pounds, multiply by 1.125. The
avoirdupois pound is, therefore, about 12 per cent heavier than a
troy pound.

The following is the troy system of weights and measures,
together with some useful equivalents.

Troy Weights and Measures.
24 grains == 1 pennyweight.
20 pennyweights = 1 ounce =— 480 grains.
12 ounces = 1 pound —= 240 pennyweights — 5,760 grains.

Equivalents.
1 ounce, troy = 1.097 ounce, avoirdupois — 31.103 grams.
1 ounce, avoirdupois = 0.911 ounce, troy = 28.35 grams.
1 pound, troy = 0.8229 pound, avoirdupois —= 13.166 ounces,
avoirdupois = 373.2 grams.

1 pound, avoirdupois = 1.215 pound, troy = 14.58 ounces, troy
= 453.6 grams.

Liquid volume and capacity equivalents,

1 U. S. quart = 2 pints = 0.25 U. S. gallon = 57.75 cubic inches
= 0.334 cubic foot = 0.00397 barrel = 0.946 liter.

1U. S. gallon = 8 pints = 4 quarts = 231 cubic inches = 0.1337
cubic foot —= 0.0317 barrel — 3.785 liters.

1 barrel == 31.5 U. S. gallons = 126 U. S. quarts — 252 pints =
7,276 cubic inches == 4.21 cubic feet = 0.119 cubic meter.

1 cubic foot = 1,728 cubic inches = 0.237 barrel — 7.48 U. S.
gallons = 29.92 U. S. quarts = 28.3 liters.

WEIGHTS OF MATERIALS
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Pounds per Cubic feet per
Name cubic foot short ton of 2,000 1b.
Barium sulfate (barite) .. 280 1’{%
Basalt (trap—rockz1 ) 181 .
Brass (copper and zinc
s popper and mme . 527 87
Copper, ast ......ooervcenees 550 3.
Copper iron sulfide 76
(chalcopyrite) .......... %g% 11.4
i diorite ........... .
8ﬁgaS§a?§ve ........................ 1185 approximately 111"77 approx.
TP 170 .
glxziggle, WL oo 125 approximately 16.0 approx.
Iron, cast - coooeasennees 450 ‘ég
Iron sulfide (pyrites)....... 318 .
Lead carbonate
(cerussite) .....ce 409 gg
Lead, cast ..o 711 28
Lead sulfate (anglesite).... 388 o
Lead sulfide (galena) ...... 467 &3
Magnetite (black sand).... 318 .
Mercury (quicksilver), 09
native .o 989 .
MACE oo eannnes 183 10.9
Porphyry s 162 34
Quartz .o 162 .
Sand e 90 to 130 154 to 22.2
Silver, native, average..... 655 Zg
Steel, cast .o 492 49
Tin oxide (cassiterite)...... 424 A
“Tungsten” (scheelite)..... 455 4.
Water 62.5 32.0

SELLING GOLD

havi g he United
Anvyone having gold for sale should apply to one of t t
States lzlints or Asgsay Offices for the current regulations relative

to the sale of gold.




PART III

SUGGESTED LIST OF EQUIPMENT FOR PROSPECTING
IN THE SOUTHWEST!

By CuarrLes H. JoHNSON

Formerly Assistant Mining Engineer, Southwest Experiment
Station, U.S. Bureau of Mines

The following list of equipment is intended as a check list
to aid in securing the essentials. It is not complete, as clothing
or other personal effects will conform to each person’s ideas.
Some items may be omitted for economy or lack of space, or be-
cause they are not needed under certain conditions.

Prospecting tools.

Hammer (one single jack, about 4-pound weight), shovel
(round point, long handle), miner’s pick, prospector’s pick, moils
(two or three), gold pan, horn-spoon, small mortar and pestle,
magnifying glass, blow-pipe outfit, determinative tables, sample
sacks (some use double paper sacks), compass, maps (topographic
and geologic).

If the prospector expects to make a permanent camp and do
some hard rock mining:

Powder, caps, fuse, hand steel, spoon (to clean drill holes),
tamping stick, and blacksmithing equipment and tools.

General camping equipment.

Tent, tent pins (steel), lengths of rope, canteens (one small
and one large), axe, saw, hammer, assorted nails, folding cot
(to keep bed off ground), blankets, canvas blanket cover and
wrap, water containers (5 gallon gas cans or kegs), pail, 'soap,
lantern or acetylene lamp and carbide, flashlight, matches, jack-
knife, and canvas bags in which to stow clothing and other
things. ‘

Cooking equipment. :

Large stew pan (one or two), small stew pan (one or two),
grill, frying pans (one large and one small), large iron spoon,
carving knife, can opener, Dutch oven, knives, forks, spoons, tin,
aluminum, or enameled ware (cups, plates, coffee pot, etc.),
towels, etc.

Medical and first-aid supplies.

Take along your own medicines—those that you are accus-
tomed to use. Be certain that they include a laxative, an emetic,
iodine or mercurochrome, and a first-aid kit. Castor oil, salts,
or baking soda may be used as laxatives or purgatives. Large
quantities of salt water or mustard water serve as emitics (to
cause vomiting). Many other equally effective remedies are
available. A snake-bite kit is advisable.

1 Published by permission of the Director, U.S. Bureau of Mines.
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APPENDIX

OPERATIONS DURING 1951-1961

By G. H. Roseveare

Arizona gold placer mining throughout 1951-1961 remained
in the depressed condition that it inherited from 1942. Its recorded
annual value of output for the 1951-1959 period averaged $3,065,
contrasting sharply with the maximum of $419,153 attained in the
year 1941.

Most of the production of placer gold for 1951-1961 came from
Yuma, Yavapai, and Maricopa Counties. It was derived partly by
small-scale, hand methods and partly by a few mechanized oper-
ations.

In the spring of 1959, the MacDonald Construction Company
started operations in the San Domingo Wash drainage area north-
east of Morristown, Maricopa County. The gravel was screened
at the pit, and the minus %-inch fraction was trucked to a station-
ary recovery plant. The fine gravel was dried in a rotary kiln
which was later changed to an infra-red dryer in 1961. The dried
gravel was again screened, and the minus 3/16-inch fraction pass-
ed over a Clint table to concentrate the gold. Most of the gold was
in the fine fraction, but the plus 3/16 minus 3/4 inch was sent to
a nugget trap part of the time.

In 1960-61, the Lizdon Corporation used a portable plant con-
sisting of screen, dryer, and Clint table for sampling placer ground
in the San Domingo Wash area.
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AI.UZONA PLACER PRODUCTION, 1951-1959
Compiled by Fred J. McCrory from U. S. Minerals Yearbooks

Counties producing

Total
Value

Silver
Value

Fine oz.

Value

Gold

Fine oz.

No. of
Mines

Year

Yuma, Yavapai, Maricopa, Pima, and Pinal

$ 5,470

18 156§ 5,460 11 $10

1951

Yuma, Yavapai, Maricopa, and Gila

7 70 2450 10 9 2 459

1952

Yuma and Yavapai

3,832

6 109 3,815 19 17

1953
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Yuma, Yavapai, Mohave, Maricopa, and Pima

3,297

3,290 8

94

1956

Yuma, Yavapai, Mohave, Pima, and Cochise

2,104

4

2.100

60

195

2,074 Yuma, Yavapai, and Pima

2,605 10

59

Yuma and Pinal

2,702

3 77 2,695 8

1959

1951-
1959

$27,584

$27,510 81 $74

786

(Figures for years prior to 1951 are listed on pages 16 and 17)
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A

Acid tests for gold, 88

Aguaijito placers, 80

Alder Canyon placers, 81

Allen, M. A., 9, 80

Alum Canyon, 83

Amalgamated pan, 94

Almagation, 88, 99, 105

Amalgam, occurrence of, 47

American Coarse Gold Corp., 31

American Gulch, 56

Andrews, J. S., 82

Apache Mountains, 64

Aqua Fria district, 61

Arizona Dredging and Power
Co., 42

Arizona Placer, Ltd., 79

Arivaca placers, 78

Arivaca Placers Co., 79

Armagosa placers, 8

Arrastre Creek, 56

Assay offices, government, 117

B

Baboquivari placers, 81
Banner district, 62
Barbarossa placer, 63
Barlow-Massick, B.T., 41
Barth, Carl G., Jr., 44

Batea, 91

Big Bug Dredging Co., 42, 50
Big Bug placers, 48

Big Eye mine, placers near, 23
Big Horn district, 61

Bi-Metal mine, 33

Bisbee placer, 67, 70

Black Canyon placers, 56

Black Rock area, 52

Black sand, 90

Blanket method of dry concentra-

tion, 109

Blind Indian Creek, 54

Blow box, 109

Blowing, dry concentration, 109
Bond, G.C., 71

Boozer, A., 64

Blue Tank area, 52

Bryan, Kirk, 12, 78

Buckhorn Creek, 57

Bumblebee Creek, 56

Burro Canyon, Muggins Mts., 22
Burro Creek, Yavapai County, 57
Button mine, 55

Bywater, C., 62

C

Cababi district, 81

Calari Dredging Co., 41

Camp Creek, 61

Camping equipment, 118

Cafada del Oro placers, 61

Carpenter, Miles, 77

Cassendyke, R., 47

Castle Creek, 57

Castle Dome placers, 23

Catalina Gold Mining Co., 31

Catsclaw Flat placer, 63

Cave Creek, 61

Caywood property, 50

Cemented gravel, 96

Chadwick, F.H., 64

Chapman, T.G., 108

Chase Creek, 66

Chemehuevis placers, 32

Cherry gulch, 54

Chinle formation, gold of, 84
Cinnabar, in placers, 47

Clay, 12, 84

Cleaning concentrates in pan, 93
Cleaning up concentrates from

rocker, 100

Cleator, 56

Clifton-Morenci placers, 34
Colorado River placers, 34

Colors, gold, number per ounce, 90
Colvin property, 65

Colwell, A.B., 54

Concentration, gravity, 88 |
Construction, long tom, 100
Construction, retort, 111
Construction, rocker, 96, 100 !
Construction, sluice, 102 :
Cooking equipment, 118
Conversion data, 116 ;
Copper amalgamating pan, 94
Copper Basin placers, 46
Cottonwood Cliffs, 34
Covered Wells, 77
Coverings for bottoms of rockers,

toms, sluices, 96, 101, 107

Cowboy mine, 57
Cradle, see rocker, 96
Crystallized gold, 12

D

Dad’s Creek, 61

Del Rio, 56
Distribution of Arizona gold

placers, 12
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INDEX

Dome placers, 18

Dos Cabezas placers, 69

Drake placer, 57

Dripping Spring placers, 62

Dry blowing, 109

Dry concentration, 108, 109

Dry jigs, see dry washers 109

Dry panning, 109

Dry washers, 108, 109

Duncan, Chas., 37

Dunlop, W.E., 35, 37

Dutch Gulch, Chemehuevis
Mountains, 33

E

Edna J. Gold Placer Mines, Inc., 81

El Oro Mining Co., 72

Emmons, W.H., 11

Empire Cleek 73

Equipment for prospecting, 118

Eureka placers, 57

Evans, A. R,, 54

Experlmental work at University
of Arizona, 108

F

Facts about gold, 87
Farish, T.E,, 18
Fenton’s ranch, 55
Fine gold, size, 90
Fineness of gold, 90
First-aid supplies, 118’
Fitzmaurice, G.S,, 41
Flour gold, 89

Floured mercury, 89
Forback and Easton, 47
French Gulch, 54

G

Gadsden Purchase, Inc., 72

Gap placers, 63

Gila City placers, 18

Gila River placers, 65

Gilmore, A.C,, 39

Giroux, F.W., 50

Gleeson, placers, 70
Globe-Miami placers, 63

Gold Bar Placer Co., 82

Gold Basin placers, 35

Gold, Chemical tests for, 88
Gold, facts about, 87

Gold Gulch Gravel Co., 33

Gold Guleh Mining Co., 67 —
Gc')zléi Gulch placer, Blsbee district,
Gold, sale of, 117

Gold, boiling point, 111

Gold Star Placer Co., 47

Gold Wing district, 33

Golden Eagle placer area, 64

(Continued)

Granite Creek placers, 56
Grapevine Wash, 37

Gravity concentrating processes, 88
Greaterville placers, 72

Groom Creek placers, 52
Grosvenor Hills, 83

Guajolote Flat, 83

Guebabi Canyon, 84

H

Hall, Shariot M., 25, 26, 39, 54

Hammond-Serna property, 65

Harquahala placers, 32

Harshaw placers, 75, 82, 83

Hassayampa placers, Maricopa
County, 60

Hassayampa placers, Yavapai
County, 52

Hassayampa River Mining Co., 50

Heineman, Robert E., 45

Hendrix, G 30

Hinton, R. J., 18

Hill property, Big Bug Creek, 50

History of Arizona placer mining, 15

Hobbs property, 52

Horseshoe Basin, Quijotoa Mts., 77

Hosford, C. B., 45

Householder, E. Ross, 34

Howard, 56

Huachuca placers, 69

Humboldt, 48

Humbug placers, 57

Humphries Investment Co., 48

Humme! and Richardson proper-
ties, 73

I

Imperial Gold Mining Co., 77

Impounding water for washing
gravel, 107

Irvine, A.P., 58, 60

J

Jacobs, Arthur J., 81
Johnson property, 50
Jones, J.H., 23, 24, 26, 28, 33

K

Kellis, A.J., 60

Kelly Bros., 82

Keppler clalm 79

King Tut placers 37 :
Kirkland placer, 57 :
Knock-down rocker, 100 )
Kofa (S.H.) placers, 23

Konselman, A.S,, 42, 48

L

La Cholla Mining Co., Litd,, 31
La Cholla placers, 29
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Laguna Dam placer area, 22
Laguna placers, 21

La Paz Placers, 25

La Posa Development Co., 30
Las Flores placer area, 21
Las Guijas placers, 78
Lausen, Carl, 63

Lawson, A.C., 84

Lawson, J.W., 81

Lee’s Ferry, 84

Lewis placers, 33

Lindgren, W., 11, 43, 55
Long Tom, 100

Lookout placer, 34

Lost Basin Range, 37

Lost Gulch placers, 64
Lotowana Mining Co., 60
Lydd, G.L., 48

Lynx Creek Mining Co., 41
Lynx Creek Placer Mine Co., 42
Lynx Creek placers, 39

M

McCabe, 48

McMillen, G.W., 30

McPhaul placer area, 21

Madera Canyon, 80

Manhattan Co., 77

Mariposa claims, 78

Martin, W.J., 56

Martinez district, 57

Materials, weights of, 117

Maude Lee claims, 54

Mayer, 50

Maynard mining district, 34

Mears, G.H., 19

Medical and first aid, 118

Mercury, boiling point, 111

Mercury, floured, 89

Mercury, separation from gold
amalgam, 111

Mercury, sick, tarnished, coated, 89

Mercury vapor, poisonous and dan-
gerous effects from, 115

Mexican Gulch, 47, 56

Middle Camp placers, 31

Middle Camp Placer Gold, Inc., 31

Mill Creek, 54

Mineral Point area, 57

Minnehaha placers, 55

Minona Mining Co., 42

Model placers, 55

Monitor Gulch, 19

Morenci placers, 66

Morgan City, 61

Mowry placers, 83

Muggins placers, 22

N

Neal and Morgan, 20
Neel property, 65

Nelson and Fitch property, 50
New Deal claims, 78

New England Gulch, 56

New La Paz Gold Mining Co., 26
Nogales placers, 84

0

QOak Creek, 55

Oatman, placers near, 33

Old Baldy placers, 80

0Old Hat placers, 61

Onekama Realty Co., 80

Operators and Developers Co., 48

Orem, C.L., 57

Origin of gold placers, 11

Oro Blanco placers, 82

Oro Fino Gulch, Yavapai County,
44

Oro Fino placers, 30

Oroville, 66

Ox Bow Hill placer, 64

P

Palmetto placers, 82, 84

Panning, 92

Pantle Bros., 48

Papago or Aguaijito placers, 80

Patagonia placers, 83

Patagonia Placer Mines Co., 84

Patterson well, 35

Payson placers, 64

Pearce placer, 71

Peck district, 57

Pediments, relation to gold placers,
12

Peele, R., 104

Pena Blanca claim, 79

Pascola Canyon, 80

Phoenix Lynx Creek Placers, 42

Pikes Peak area, 61

Pima Placers, 73

Pinal Creek, 63

Pinto Creek placers, 64

Placerita placers, 54

Placer King Mines, Inc., 42

Plomosa district, 29

Plomosa placers, 31

Pocket Creek, 57

Poland, 56

Pothole placers, 22

Potato method of retorting, 114

Printer’s Gulch, 33

Production of Arizona gold placers,
15, 16, 17

Pyramid Rock, 35

Q

Quantity of gravel, by use of dry
washers, 111
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Quantity of gravel, by use of
long tom, 101

Quantity of gravel, by use of pan, 96

Quantity of gravel, by use of
rocker, 96

Quantity of gravel, by use of
sluice, 105

Quicksilver, see mercury, 88

Quijotoa placers, 77

R

Ransome, F.L., 63, 70

Rainy seasons, 15
References cited in Part I, 85
Retort and retorting, 111
Rhodes, E.H.,, 23

Rich Hill placers, 38, 43
Richmond Basin, 64

Riffles, 68, 102

Right Spot Claims, 78

Rio Gila Gold Mining Co., 65
Roark, C.E,, 66

Robeson and Joy lease, 37
Rock Castle Placer Mines Co., 42
Rocker, 96

Rogers Wash, 60

S

Soffard, placers upstream from, 65

Sale of gold, 117

Salero, 83

Salivation, from mercury, 114

Sanchey Claim, 79

San Domingo placers, 59

San Francisco River, 65

San Luis Canyon, 79

Sandy Harris placers, 34

Sanger Dam, 59

Santa Maria River, 57

Santa Rita Water & Mining Co., 72

Savoy and Shanks property, 50

Searles, S.C,, 35

Shanafelt, W.R., 39

Shank and Savoy, 48

Shattuck, L.C., 32, 69

Sick mercury, 89

Sierrita Mountains, 80

Silver Creek placers, 33

Silver, recovery from nitric acid
solutions, 115

Silver Mountain, 57

Skull Valley, 46

Sloan, W.A,, analysis by, 85

Sluices and sluicing, 102

Smith-Boyle property, 65

Smith Co., 47

Smuggler claims, 66

Sonoita Creek, 83

Speck Co., 41

Spencer, property, Lee’s Ferry, 85

Spencer, T.M., 66

Spoon, miner’s, 92

Spring Creek, 65

Streams, relation to gold placers, 14
Strode, J.W., 64

Sunflower district, 61

Sunshine claims, 78

T

Tables of weights, troy, 116

Taggart, A.F., 104

Tank Mts., placers, 24

Tenney, J. B, 19, 23

Tests, for gold, 90

Teviston placers, 67

Thumb Butte, 57

Tiger area, 57

Tinaja Hills, 80

Tip Top area, 57

Tools for prospecting, 118

Trigo placers, 25

Troy, 63

Troy, system of weights and
measures, 116

Turkey Creek, 56, 57

Tyndall placers, 82, 83

U
Uncle Dudley Mining Co., 48

\4

Value of minerals in Arizona black
sand, 90

Vizetelly, F.H., 102

Vulture placers, 58

w

Walker district, 43

Walnut Grove Dam, 52

Walnut Grove placers, 54

Washers, dry, 108

Weaver placers, 43

Weight of gold and other mater-
ials, 117

White, B., 33

White Hills, 35, 37

White Picacho district, 57

Wickenburg district, 61

Willow Beach, 34

Wilson, E. B, 101

Wood, Homer, 56, 57

Wright Creek placers, 34

X)’

Young, G.J., 90, 104
Z

Zonia, 54
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