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HOW TC MINE AND PROSPECT FOR PLACER GOLD
by

J. M, West!

ABSTRACT

increased leisure time and increased jinterest in the out-of-doors is lead-
ing more and more families to experiwent with placer aining of gold, and some-
tines even to going on into small-scale production. This Bureau of Mines
report supplies basic information on areas of cccurrence, equipment needed,
prospecting, sampling, mining, and regulacicns concerning the possessicn and
sale of gold, Selected references are given for further study.

INTRODUCTION

Placer gold has tantalized many a person who has tried his luck and skill
in the hope of striking it rich. Separating gold from embedded materials is
basically simple, and can be done effectively on nearly any scale, depending
upon the deposit and the capital available for investment. The finait product
is consistently in demand at a relatively scable price. Historically, however,
one must be advised that revards for the majority of small-scale ainers--those
who operate "on a shoestring”--have been depressingly small.

Firstof all, the placer miner must know where piacer deposits are located
and he aust have the techrnical knowledge to extract the gold. Additiomally,
he must face problems of land ownership, water supply, and water pollution,
all of which have grown in complexity with the population. The costs of labor
and equipaent are relatively high now, although this may not seex significant
to an individual nining a small deposit. Secondhand equipment may become
available st relatively low cost because of a slowdown in construction or as
surplus at the end of a war. By taking advantage of such opportunities, oane
can sonetimes make an otherwize unprofitadble >peratfon successful, a® least as
long as the equipment holds up.

To the novice or "weekend prospecter,” the more complex features of
placer mining may seem hard to comprehend. At any rate, the novice ‘s often
more interested in the recreational values offered by gold placering thau in
its profictability. Thus, the search for ané discovlry of even a =<mall grain

iPhysical scientist, Division of Nonferrous Metals, Bureau of Mines,
Washington, D.C.




or nuegget of gold is an achievement worrh considerable effort. As a start,
the beginner may gain some benefit from visiting one of the many pan<for-a-fee
tourist estadlishments typically found in gold-aining areas.

The small-scale oiner may sell his gold, bur often he keeps it as a sou-
venir, or for use in some kind of jJewelry, or in the hope thav irs wvalue will
appreciate. Seldom is a placer gold venture truly prefitable when all costs
are considered under existing circumstances. On the other hand, an individual
or a fanily can gain r great deal of pleasure and satisfaction from the expe-
riences of producing your own geld. Producing your own, even ¢n a szmall scale,
involves a number of problems vhiclh this publicaticn atterspts to discuss,
Because the subject is 50 extensive, the reader is referred to other repors
in the bibliography for more detailed information,

AGNOWLIDGMENT

For many years, three Bureau of Mines Informatica Citculars written by
E. D. Gardner and €. H. Johnson in 1934 and 1935 have been a basic reference
on gold placering. However, it was realized after several reprintings of the
initial volume of the series that the general prescntaticn had become dated
and often went bevond the scope of the usual requests for information. This
report hos borrowed heavily froa the Gardner and Johnscn material because of
its adaptability, and the author wishes to acknowledge that scurce in particu-
iar, alcthough =many cother sources have beern usel in preparatien.

HISTORY OF PLACER GOLD MINING

Placer gold =ining in the United States spans a peried of teacly 200 years.
Eariiest mining took place in the Eastern States and particuiarly in the
southera Appalachian regiot during the late 1700's and early 1800's, but the
richer depo-its were soon exhausted. and interes: turneé rzo the West. Tha
earliest production of any note in the West was froee the 0ld and New Placer
Diggings aecar Golden, Santa Fe¢ County., X. Mex. These deposits weve worked as
early as 1828, A few other deposits were mined in the succeeding vears until
the first discovery of major importance, that of James Marshall en January 24,
1848, on the A=erican River at Coloma, Calif. This discovery was a major fac-
tor in the rapid setileoent of the West and zriggered the first of the grear
gold rushes in the United States. Because of the lure and excitemen: of gold
zining, prospectors spread throughout the West and in subseguent yvears many
more rich placer gold deposits were found, A selected iisting of discoveries
subsequent to Coloma follows:

1848=29.... Califormia.. TIrinity and Klamath Rivers.
1849....... Nevada...... Gold Canyon.
1852....... Oregon...... Graats Pass district.

Montana..... Gold Creek,
1857....... DNevada...... Six-Mile Creek.
1858....... Arizoma..... Gila City.

Colorade.... Cherry Creek, Ralston (reek, Plattc River.
1858-60,... Washington.. Blewett Pass (northern and central parts of State).
1859...4... Colorade.... Clear Creek, Blue .iver, Arkansas River.
1860-0l.... 1ldaho....... Clearwater River, Pierce (ity. Cro Fine, Elk City,

Fiorence, Warren.




1862..-..... Hoatana..... Bannsck, Alder Creek,
[daho....... Boise Basin.
Avizona..... La Paz discrict.
1863-64%.... Arizona..... Weaver Creex, Lynch Creek.
Utah........ Binghma Canyon.
186400000 Montana..... Helana.
186700cvsee Nevada...... Tuscarora district.
New Mexico.. Elizabethtown district.
1874-75.... South Dakota Black Hills, Deadwood Gulch.
1876-77.... Nevada...... Copper Mountain (Charleston district), Osceols.
1881..000.. Nevada...... Spring Valley.

in Alaska, gold occurrences were reported as early as 1848, and gold was
found ir the Yukon region about 1878; but not until the fabulously rich finds
in 1897-98 in the Yukon's Klondike (in Canadian territory) did placer miners
really begin to exploit the Alaskan deposits., In rapid succession, nminers
stampeded 1 1898 to rich discoveries i{n the Nome area of Alaska, then in 1902
to the Fairbanks area:; the Fairbanks placers were saong the last of importance
to be discovered.

Any history of placer mining would be incomplete without a word on dredg-
ing, which marked 2 major turn in operaticmal efficiency. Dredging offered a
way to handle tremendous quantities of material at a low unit cost and made it
possible to aine wherv goid values were as little as a few cents per cubic yard.

Probably the first successful bucketline dredge in the United States was
operated in 1895 on Grasshopper Creek near Bannock in Beaverhead County, south-
western Montanz. Others quickly follcwed, until by 1910, use of dredges had
growm so that in Califormia alcme about 100 were in existence, of which 63
were reported in operation.

The first gold dredging in Alaska occurred about 1903, and the number of
Alaskan dredges grew, until in 1914, 42 were in operation. The peak number of
active dredges, 49, was not reached until 1940; Worid War [I then interrupted
most operations. Costs rose beyond profitable levels after the war, and oaly
a few of the deactivated dredges were returned to service.

All gold dredges of any significance irm the United States have been shut
down, and most have been dismantled or sold abroad. Placer gold production
today is primarily a byproduct of washing sand and gravel for use as an aggre-
g2te in the constructicn industry. Commercial placer =ining by other =means
continues only ar a few locatioms.

Total placer gold production in the United States from 1792 through 1968
is given in table 1. Califernia and Alaska have accounted tor more than three-
fourths cf the total production of record. A large share of the overall pro-
ductich, it should be added, has come from dredges. The following list
includes essentially all Stites and counties in which placer gouic is known to
occur (12):

“Underlined nuzmbers in parentheses refer tc items in the bibdliography at the
end ~f this report.




Alabama: Chilton, Clay, Clcburne, Coosa, Randolph, Talladega.
Alaska: For areas of occurrence, see figure 3.
Arizona: Cochise, Mchave, Pima, Pinal, Yavapai, Yuma.

California: Amador, Butte, Calaveras, Del Norte, E! Dorado, Fresno., Humboldt,
Dmperint, Heva, o5 Angeies, Madera, Mariposa, Monc, Monterey, Kevada,
Placer. Jlumas, Sacramento, San ifuis Obispo, Shasta, Sierra, Siskiyou,
Trinity, Tuolumne, Yuba.

Colorade: Adarms, Bculder, Chaffee, Clear Creek, Costilla, Eagle, Giipin,
Hinsdale, Jeffersom, Lake, Mineral, Moffat, Monteruma, Park, Routt,
San Juan, Sav. Miguel, Summit.

Georgia: Barrce, Bibb, Carrolil, Cherokee, Dawson, Dougias, Faonin, Forsyth,
Fulton, Gilmer, Greene, Haralscn, Hart, Henry, Lincoin, Lumpkin, Madisom,
Marion, McDuffie, Murray, Newton, Cglethorpe, Paulding, Rabun, Townms,
Union, Walton, wirren, White, Wilkes.

Idaho: Ada, Ada=s, Banrnock, Benewzh, Beise, Bonneville, Camas, Cassia, Clear-
water, Custer, Elmore, Idaho, Latah, Lemhi, Owyhee, Power, Shoshone, Twin
Falls, Valley, Washingtoa.

Montana: Beaverhead, Broadwater, Deer Lodge, Fergus, Granite, Jeffersom,
Judith Basin, Lewis and Clark, Lincoln, Madison, Meagher, Mineral,
Missoula, Park, Powell, Silver Bow.

Nevada: <Clark, Douglas, Elke, Esmeralda, Eureka, Huzmboldt, Lander, Mineral,
Nye, Ormsby, Pershing, Washoe, White Pine.

New Mexico: Colfax, Grant, lincoln, Otero, Ric Arriba, Sandoval, Santa Fe,
Sierra, Taos.

North Careclina: Anson, Burke, Cabarrus, Caldwell, Catawba. Chathanm, Cherokee,
Clay, Cleveiand, Davidson, Franklin, Gaston, Gr>wille, Guilford, Hslifax,
Henderson, iredell, Lincoln, Macon, McDowell, Mecklenberg, Montgomery,
Moore, Nash. Orange. Person, Polk, Randolph, Richmond, Rowan, Rutherfcrd,
Stanly, Union, Warren, Yadkin.

Oregon: Baker, Coos, Curry, Douglas, Gramt, Jackscn, Josephine, Unicnm,
wheeler.

South Carolina: Cherokee, Chester, Chesterfield, Kershaw, Lancaster, Spartan-
burg. Union, York.

South Dakota: Custer, Lawrence, Penmnington.

Ctah: Beaver, Daggett, Garfield, Grand, Piute, Salt lake, San Juan, Sevier,
Uintah.

Virginia: Albemarle, Buckingham, Culpeper, Cu=berland, Fluvanna, Goochland,
Louisa, Spotsyvlvania. Stafford.

Waghington: Chelan, Clalla=m, Ferry, Xittitas, Lincoln, Okanogan, Whatcoa.




TABLE 1. - Placer gold production, by States, 1792-1969

Placer gold | Placer share Placer share
production, Rank as of all gold of all gold
State thoisand placer protuced in Froduced in
LTOy ounces producer State, percent country,*
percent
Alabans....ovvvnvse 15 18 30.0 Negligible
AlaskB.oesoonvovese 21,130 2 70.2 6.7
Arfzoma............ 500 10 3.7 -2
Califomia......... 68,470 1 64.3 21.7
Colorado....cc..... 1,798 7 4.4 -6
Georgia...cceacnnns 600 8 68.8 .2
Idaho..corievanasnn 5,625 ~ 67.7 1.8
MOTIRANA .. cvvavannes 3,001 3 5.8 2.9
Xevada.......... - i,901 6 7.1 .6
New M2xXicO..cecne.. 505 9 22.0 o2
North Caroclina..... 245 13 20.5 -1
OTeROD s en-2svesncns ., 500 5 60.2 1.1
South Carolina..... 52 15 16.3 Negligible
Couth Dakora....vees 351 11 1.1 .1
Utaheseevnevienenas 75 i A Negligible
Virginia..coesrenee 30 16 29.8 Negligibie
Washington......... 275 i2 7.0 -1
Wymingeeereveeenes %3 17 27.8 Negligitble
Total®........ 114,136 - - i )

“sased cn total gold productiom cf 316.77 miiliom ounces, includiag 2.36 mil-
licn ounces trom undesigomated sources. Placer share of all gold preduced
in countrv was approximately 37 percent.

*Exclusive of small production not identifiable by States.

Source: Based o data in table 6 of Bureaur of Mimes IC 8331 (23), with addi-
ticn of production for 1965-69 as reporied in the Minerals Yearbooks
for those vears.

WHERE TC LOOK FOR PLACERS

Figures 1 anéd 2 show general areas of the ccnterz=incus United States and
Alaska, respectiveiy, where placer gold has been produced. Plazers can be
found in virtually any area vhere gold occurs in hard rock (lede) deposits.
The gold is released by weathering and stream or glacier action, carried by
graviry and hydraulic action to some favorablie point of depositicn, and con-
centrated in the process. Usually the gold does not travel very far frem the
source, so knnwledge of the lccation of the lode deposits is useful, Goléd
also can be associated with copper am! may form placers in the vicinity of
copper deposits, although this occurs less frequentiy.

Geological events such as uplift and subsidence =may cause prolonged and
repeated cycles of erosion and conceatration, and where these processes have
taken place, deposits may be enriched. Ancient river channels (referred to as




Scole, m.igs

FIGURE 1. - Regions of the Conterminous United States Where Gold Has Been Produced From
Placers. Note: See p. 4 for list of producing counties. Scuece: Reference 12,

the "Tertiary channeis' in California) and certain river bench deposits are
exazples of gold-bearing gravels that have been subjected to a number of such
events., followed by ar least partial cconcealment by other depesits, including
volcanic materials.

Residual placer deposits formed in the immediate vicinity of source rocks
are usualiy ner the =ost productive, although exceptions occur vhere veins sup-
plying the gold were unusualiy rich. Reworking of gold-bearing materials by
stream action leads to the conceatrations necessary for expioitatioa. In
desert areas deposits may result from sudden flcoding and outwash of inter-
mittent streams.

As material gradually washes off the slopes and into streams, it becomes
sorted or stratified, and gold concentrates in so-calied pay streaks with
other heavy minerals, among which magnetite (black, heavy, and magnetic) is
almost invariably present. The goid may not be entirely liberated from the
original rock but may srill have the white-to-gray vein quartz or other rock
=aterial actached to or enclosing it. As geld ooves dowastream, it is grad-
ually freed from the accompanving rock and flattened by the incessant pounding
of gravel. Eventually it will become flakes and tiny particles as the flat-
tened pieces break up.
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DISTRICTS

Valde: Cresh 19
Yentna 20
Chistochine 21
Neichinog 22
Nizing 23
Aniok 24
Bethei 25
Gpodnews Bay 2€
McGrath 27
Kiong 28
Shungnahk 29
Counc:! 30
Foivshoven 31
Kougarok 32
Koyuk 33
Name 34
Port Clarence 3
Bonnifield

Chandalar
Chisano
Circle
Eagie
Fairbanks
Fortymiie
Hot Springs
Hughes
Iditarod
Innoko
Kaontishno
Koyuhuk
Marshall
Melozitna
Rumpari
Ruby
Tolovana
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FIGURE 2. - Placer Mining Districts of Aloska. Sowce: Reference 22.




Sceme gold is not readily distinguishable by the normal qualities of
orange-vellow to light yellow metallic color and high malleability, where it
occurs ir a caxzbined form with ancther eleasent, such as tellurium. Upon
weathering, such gold may be ccared with a4 crust, such as iron oxide, and have
a rusty appearance. This "rusty gold,” which resists amalgamation with mer-
cury, may be overlooxed or lost by careless handling in placer operations.

As mentioned before, the richest placers are not necessarily those occur-
ring close to the source. Much depends on how the placer materials were
rework. "y natural! forces. Streasbed placers are the zost importart kind of
deposit for the small-scale operator, but the gravel terraces and bvenches
above the streans and the ancient river channels (often concezaled by later
deposits) are potential sources of gold. Other types of placers include those
in outwash areas of streanms where they enter other streams or lakes, those at
the {oot of mountainous areas or in regicns where streams enter into broader
valleys, or those along the ocean front where beach deposits may form by the
sorting action of waves and tidal currents. In desert areas, placers may be

present aloag arreyos or guiches, or in outwash fans or cones below nmarrow
CADYCNSs .

Because gold is relatively heavy, il tends to be found close to bedrock,
unless intercepted by layers of clav or compacted silts, and it often werks
irs way into cracks in the bedrock itself. where the surface of the bedrock
is highly irregular. the distriburi-n of geld will be sporty, bur a natural
rifilelike surface favors accumlation. Geld will collect at the head or foot
of a stream bar or ou curves of streams where the current is slowed or where
the streaz gradient s reduced. Pockets behind boulders or other ohstructions
and even =moess-covered rections of banks can be places of depesition. Best
resules usually come from materials taken just above bedrock. The black sands
that accumulate with gold are an excellent indicater of where to look.

1t should be kept in =ind that ecach vear a certain amount of gold is

washed down and redeposited during the spring runefis, so it can be productive
to rework seee deposits periodicaliv. This applies chiefly tu the near-surface
materiais such as those deposited on the stream bars or in sharp depressioms
in the channels. The upstream ends of strea= bars are particularly good
places for such depesits. Where high water has washed across the surface by
the shortesr route, as across the inside of a bend, eanrichment often occurs.

A riffielike surface here will enhance the possibility of geld concentration.

In prospecting areas with a history of =ining, try to find places where
mechanized =ining had te stop because of an inability to follew and mine
erratic puirzions of rich pay streaks without great dilution from nonpaying
material. Smaller scale selective zining =may still be practical here if a
miner i3 diiigent,

Placer gold cccurs in so dany areas that it would be impractical to rery
o identifyv cach of the= here. One of the best recent publications covering
individual districts and areas is U.5, Geclegical Survey Professional Paper €10,
Principal Gold Producing Districts of the United States, published in 1968 (14).
Also, a series of reports is being written describing the individual placer




gola deposits of varicus States or porticns of States, to be published as
Geological Survey Bulletins, For general areas of occurrence the maps in
figures 1 and 2 may be consulted. Specific locations and names of =ines can
often bSe found on the detalled maps prepared by rthe U.S. Forest Service, the
U.S. Zureau of land Managemeni, the U.S. Aray Ccrps of Engineers, or the U.S
Geologiecal Survey. Varicus 3State agencies may alse have appropriate maps on
hand.

California

Califormia has ied all other Srtates in placer zining and as would be
expected has manv goid-prod ng areas of interest, particularly including tho
depusits on iie Feathe w
Rivers and ther 2, L£-6, 9). These rivers reach into the famous

vrra Nevada Mountains from which much of the gold is
e alsc found in the drainages of the Trinity and Xlamath
liformia and at scarrered points in the southern part of

.-

Mother Lode a t
derived. Deposits ar

the State. Auncient Tertlary channels and gravels of the Sia2rra Nevada Range
have been 2specially productive scurces of gold, and maps have beenm published
bv the California Divisim of Mines and Geology showing approximate routes of

crest Service maps thze the prospector wouid find
ering the Sizrra deposits are of (a) the Downie-

ricts, also in the Tahce Xaticnal Forest.
h National Forests cf northern California

[

gh depesits are known on nearly all major

16, 22, 33). 3Beach depesits in the Nome dis-
. as have the river and terrace or bench
pper and Kuskokwim Rivers., Figure 2 shows

d produczion has ceme from placers, principally those
Al

1y s of the State. Climatic conditions play a great pare
in aining in Alaska, and the season for hvdraulic operations of any kind is
relatively shoro.

Nortiwest States (Montana, Idaho, Oregon, and Washington)

Montana's principai placer zining districts are in the southwestern part
of zhe Stare (15). The Helena mining district and the manv placers aloeng the
Misscuri River in o of Helena and upsirean are amcng the nore
important areas. s and rtributaries of the Missouri in Madison
County, partiouiar i iy wd annock, are noted for early
€ nasg also been produced on the headwaters of

-
3
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[
1
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e
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The Boise b aertheast of 3e0ise, ldaho, is most noted for the dredg-
ing of placers (I} Other well-nnsen placer areas lie along the Salmen River
in Lemhi and [cdahe Counties and i the Clearwater River and its tributaries,
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particularly in the vicinities of Elk City, Pierce, and Orofino. Placer gold
is also found ailong the Snake River, but this is commonly fine-grained or
"flour”™ gold thar is difficult to recover.

Oregon's placers are located mainly in the southwestern part of the Stace,
on tributaries of the Rogue River and on streams in the Klamath Mountains (16).
Main gold-producing areas are the Greentack district in Josephine County and
the Applegate district in Jackson County. Placer gold also occurs in many of
the streams that drain the Blve and the Wallowa Mouniains in northeast Oregonm.
The Sumpter area and the upper Powder River have had important production.
Other areas inciude the Burnt River and its tributaries and the John Day River
Valley.

Washington is not noted for placers, although gold has been fourd along a
number of its streams, including some on the v-stern slope of the Cascade
Mountains. Generally, the few productive placers have been confined to the
north-central part of the State.

Nevada

Nevada has not been a large placer gold producer, zlthough lode gold
deposits--potential sources--are widely distributed throughout the State (27).
The problem has been chiefly one of toc little water. 1In the past, dry
washers wers used extensively, as well as other methods that were vary conserv-
ative of water. Producing aveas were largely found in the western half of the
State and included American Canyon and Spring Valley in rhe Humbcldt Range,
Pershing County, and the Manhattan and Round Mountain areas cf Rye County.
Placers were alsc worked below Virginia City and in nerthern Elko County near
Charleston. Signs of limited placer diggings may be seen in many parts of the
State.

Colorado

A few important Colorado placers of rhe residual type are found on slopes
and hillsides in the irmediate vicinity of gold veins. However, placers in
Colorade are generally confined to narrow canycns below lode gold mining areas
within the Rocky Mountains in a belt which extends northeast across the west-
ern part of the State /28;. Almoct every gold district has had some placer
production. Many of the streams emerging from the Front Range; the headwaters
of the South Platte River, and the Arkansas River and its triburaries as far
upstream as California Culch contain placer gold. His"orically, placers were
mined first and led to developament of Colorado's rich lode deposits.

Other States

Among tiie other Western 5S5tates, placer =ining has been limited to only a
few localired areas. In South Dakota, the Black Hills (particularly the Dead-
wood area) and French Creek, near Custer, have been productive sources. Ari-
zora (32) and liew Mexico (30) placers are in some instances related to copper
deposits that carry gold.
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In the Eastern States some of the streams draining the eastern slopes of
the southern Appalachian Range have yvielded gold (1, 17). Saprolice deposits
(rock decomposed at the original site) have been a source of pla:er gold in
Georgia (13) and the Carolinas (3). GCenerally, the eastern placers are
sparsely distributed and the gold is low in grade. Thus, few seriocus efforts
have been made at mining them since the early 1800's. XNevertheless, many loca-
tions offer possibiiities for small operations intended primarily for recre-
ational purposes.

OTHER THINGS YOU NEED TO KNOW

Staking Claizns on Open Lands

Instructions on staking claims and fiiing for patents can be obtained
from the U.S. Bureau of Land Management. In addition to Fedaral regulacionms,
individual States also have certain requirements pertaining ro the location of
claims on public lamds. Information on these requirements is available from
the State agency that deals with =mining. Claims for mining can only be staked
on lands of the public domain.

iands in areas generally subject re location for nmining, such as Xational
Forests, may be open or closed depanding on whether the land has been with-
drawn for some special purpose. The status of the land can usually be deter-
mined by local inquiry to the U.S. Forest Service, or it can be checked at the
tand Offices of the Bureau of Land Management or at the County Assessor's
Nifice. The status of land being considered for nining should be established
before any significant investment of ooney or labor has been made. This will
insure that the ground is open to location so that the prospector can stake a
valid c¢laiz and protect his investm=ent.

When entering any land to exanine for or attezpt to zine placer gold, a
person should determine if it is privately owned, previocusly located by clain
that may still be valid, or possibly held under patent. which conveys the
right of private ownership. LUnder any of these conditions, the unauthorized
intruder is trespassing and has no legal rights to the gold he may produce.
Usuaily some sign or indication of owmership is evident, or a local resident
can supply the Information nccessary to determine ownership, but in any event
one takes his chances wvhen the status of land is uncertain. At the worst, the
land may be protected by a shotgun. Active clai=s should be ciecarly marked,
and records may be checked in the respective County Courthouse to determine
approximately where and when they were iccated. 1t should be added that, how-
ever necessary, such checking can be tedious.

The basic laws on location of mining claims in the public domain are con-
tained in the General Mi.ing Laws of 1872. Placer claims generally can be
located on lands that wvould be classified as locatable if they contained vein
or lode deposits. XNecilther the beds of navigable lakes and rivers nor lands
below high tide are subject to mineral location. tiHowever, new claims can be
locrted over abandoned earlier ones, although the new locator may be called
upon to establish that the earlier claims were, in fact, abandoned at the time
of relocation.
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Mining locations may be made by U.S. citizens, by those who have deslared
their intention to become citizens, by an association of qualified persons, or
by a domestic corporation. A iocation may be made by a minor vho has reached
“the age of discretion,"” and without regard to the sex or residence of the
locator. A person may make wvalid locations as an agent for other qualified
parties who may not have even seen the ground. No limit is placed by Federal
statutes on the mumber of locations that may be made, and clains may be amended
and boundaries changed at any time, provided such changes do not interfere
with the rights of others.

Generally, a placer claizm is established by posting a notice of location
upon a tree, a rock in place, a stone, a post, or a zenument. This oust con-
tain the name of the claim, naze of locator or locators, date of locationm,
number of square feet or acreage claimed, and sufficient description of the
clain by reference to scae natural object or permanent =onument to identify
the claino, following which the boundaries of the claim zust be marked so they
may be readily traced. Requirements for marking of boundaries vary sroewhat
by State. A loccation may not exceed 20 acres for any one person nor 160 acres
for an association of persons. and claims should conform as nearly as practi-
cable with the rectangular subdivision characteristic of the U.S. systea of
public land survevs.

At least one discovery of mineralization is required per claim (20 to
160 acres) "that weould justify a person of ordinmary prudence in the further
expenditure of time and =monev, with reasonable prospect of success in develop-
ing a profitable =ine.”™ A discovery implies a certain azount of excavation
to show thar the required =mineral is indeed presenr, although State laws vary
sooewhat on this point, A =iniza= annual expenditure in labor and improve-
zents of $100 must be made o hold possession of a =mining claim, and evidence
to this effect: must be duly recorded by the appropriate county recorder. Such
work is generally wnown as "assesszment work.' Provisions are also =zade for
nillsites on nenmineral land. Since Septesber 2, 1958, the require=ents for
assessmen! work mav be satisfied by conducting geological, geochezmical, and
geophysical survevs under the supervision of a qualified expert.

Unpatented claim=s may be bought and scld, but their use is restricted to
aining purposes only, Anv use of the surface for purposes unrelated or for-
eign to aining is unauthorized. Ownership of both the =inerals and lands
prospected and developed is attained by the process of patenting. Prior to
patenting. the claim holder has possessory rights only to the zinerals.,

A nuzber of requirements =ust be mer for a patenr, which is obtained
through the U,S. Bureau of lLand Management, These include pro-  of discovery
of valuable z=inerals. expenditure of at least $500 in labor and improvements,
pavment for filing application, publishing costs, and other items. Specific
informaticon on placer =ining patent applications and on adverse claim proce-

dures in the case of contested rights can be founé under parts 3863 and 3870,

v |1

“For assistance regarding location of nining clai=s on the public domain, the
Bureau of Lané Management of the U.S. Depariment of the Interior should be
consulted.
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title 43, of the Ccde of Federal Regulations pertaining to mining claims under
the Gemeral Mining laws of 1872,

Public Law 167, enacted July 23, 1955, provides for multiple use of the
surface of pubiic lands. This does not alter the validity of gold placer loca-
tions based upon sufficient evidence of discovery., It does set up procedures
whereby the Governoent agency responsible for administering surface rescurces
can challenge a =ining claimant. In this way the question of surface rights
is cleared sc that the fullest use can be made of the land.

Under Public Law 359, enacted August ll, 1955, =ining is permitted on
lands which have been withdrawn from location or reserved for power develop-
=ent and for other purposes, provided certain steps are taken. In this case,
permission to nine must be obtained frem the Secretary of the Interior. Claims
located before the date of the act on a power withdrawal are relocatable.

Lands accorded te lndian Reservations are not subject to claiz under
U.S. mining laws. (From June 18, 1943, to May 27, 1955, an exception was made
for the Papage Indian Reservation, but such free¢ mineral entries wers then cur-
tailed (43 CFR 3825, formeriy 3633).) One wishing to prospect or nine on
Indian lands oust obtain a lease from the Secretary of the Interjor; applica-
tion fcr the lease should be =ade through the reservation superintendent.

On State-owned lands, application for prospecting or mining lease should
be made to the appropriate State authority. Regulations on granting such
leases vary by State. Mining claims can be located on private stock-raising
homestead lands where the Goverament has rescrved rights to ninerals, although
certain limitarions are specified to protect the homesteader and to provide
reimbursement for damage to crops or to tangible improvements, Taylor Grazing
Act lands are also subject to location.

Privately owned lands are usually leased or may be purchased outright for
aining purposes. Normally a lease will carry a rovalty provision on the ain-
eral producticon as a percentage of the gross or net value received froa sales.
Many Jdifferent arrangements are possible, depending upon the requiresents or
bargaining positions of the potential lessor and lessee.

The recent completion of studies of mining laws by the Public Land law
Review Ccmmission and recommendations by the Commission can be expected to
result in changes in regulaticns that could affect placer locatioca procedures
or mining rights. Information on such changes as they cccur will become avail-
able from the Bureav of lLand Management, U.S. Department of the Interior.

Preblems With Water Rights, Water Supply,
and Strean Pollution

The need for a good, dependable, and plentiful supply of water increases
geometrically with the scale of operation in placer =ining. Panning gold
requires very little warer and can be dcne in a small tub if necessary. At
the other extreme, the hydraulic =onitor, once in use, exploved large flows of
wvater under high pressure, and sluicing at a large operation could consume

1979
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virtuslly al} the water that might be available. One thing the placer ainer
must keep in z=ind is the seasonal nature of stream flow. This affects both

the supply of water and also the problems of poliution for downstream users

and damage to stream ecolegy.

Various means are used to divert and impound water. <Channels, pipes, and
flumes can be constructed to conduct water vhere it is wanted. 1f supply at a
continuous {low is limited, storage must be provided, and placer operation is
then restriczed to periodic activity and depends on the capacity of the reser-
voir. A sizple tank may make a suitable reservoir for a small operatfon.
Pumps are cooxmoaly usel now where power is cheap enough, and the recirculatioca
enables use of a smaller supply of water.

The guestion of water rights has alvays been important to the placer
ainer and is a complex subjecr in itself. Legal authorities should be con-
sulted in case ¢of any dowbts or disputes. It has been comon practice in
placer aining to measvre water requirements in terms of "miner's inches,”
which can be converted to rate of flow by the approximate factor of 40 inches
to 1 cubic focr per second (the legal conversicn in Arizona, Califormia, Mon-
tana, and Oregeon; other States vary). Ome cubic foot of water is equivalent
to about 7.5 gallenas. Thus, a =miner's inch converts toll.2 gallons per minute,

Water flows are =easzred in cubic feet per second and storage is measured
in acre-feer, the latter being equivalent te a l-foot deprth of water spread
across an area of ! acre. Measurement of flow is usually done with a cali-
brated weir, dut ficws canbe estimated by average velocity or by other =methods
if the quantity is large. A term used to describe the effectiveness of vater
in hydraulic operativns is its "dury,” which is usually expressed as the num-
ber of cubic vards of gravel washed per =iner's inch per 24-hour day. Water
duty will vary greatly with the =ining siiuvation.

Statces where placer =ining has been important in the past, such as Cali-
formia, have enacted detailed and quite strict laws regarding stream pollution
from placer cperations. Such laws require the construction of a settling poad
or ponds of sufficient size ro clarify the water used in nining before it is
discharged intc the stream. Furtheroore, they may require that aluminum sul-
fate and lime or svme similar clarifving substance be added to the effluent to
avoid rendering the water in the strean unfit for domestic water supply
purposes,

Rggu acLy
particuiar por
consulted. bel
Department
California

s regarding streas pollution may vary with the stream and the
ion of the State, so the appropriate control agencies should be
n California, the California Debris Commission and the California

o
f Tish and Gaze regulate discharges frem =mining cperations, The
r
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sh and Gasme Code curtails =oining operatiens in the Irinity and

Klamath Aiver Ifish and ga=e district between July 1 anéd Novermber 30, "except
vhen the Jdebris, substances. tailings, or other effluent f o= such opetations
do act and cannot pass into waters in the said district.' Federal and State

‘Quotes in the following sceticns are cbrained from relevant sectioms of
California statutes,
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vater rescurce and wvater quality control agencies way also have something to
say asbout placer mining discharges, and it is wise to check with them before
undertaking any sizable projecet.

legislation in California that closed down hydraulic mining on the
Sacranento River and its tributaries goes back many years. An act entitled
“Protection of Domestic Witer Supplies From Pollution of Placer Mining Oper-
ations” covering the wvatersheds of the Sacramento and San Jcaquin Rivers
(A. B. 2006) was passed in 191, requiring a permit for placer mi-ing from
the California Debris Commission and compliance with 2 number of provisions
specifically aimed at dredging.

Who Can Advise You

There are many sources tce which the novice placer ainer may turm for
information. Probably the first should be the particular State agency dealing
with geology, mining, conservation, or development. Universities with geology
or nining departnents will have knowledgeable people who can be consulrted. A
readily accessible source of information is the reference section of your pub-
tic library. Professional engineers and consultants may be contacted through
professional organizatioas or directly, by telephone.

Federal agencies most concerned with the problexs of placer mining are
the Bur=au of Mines, the Geological Survey, and the Bureau of Land Management,
Department of the Interior. Generally, the Bureau of Mines is best equipped
to handle techrnical or statistical questions; the Geclogical Survey provides
information on geology and deposits; and the Bureau of lLand Management is
involved in land cwmership and evaluazion problems. The Forest Service,
Department of Agriculture, is a good source of information on placer mining
sites and regulations within the National Forests. Furthermore, the pros-
pector is well advised to inquire at the local ranger station of the Xational
Forest im which he intends to prospect for guidance and to inform the ranger
of his intent.

County offices, including that of the County Recorder, can often supply
useful information on clain staking and placer locatious within that county.
Forms for locstion notices are normally available at the County Courthouse in
nining localities or may be purchased at a sxationery store. Questions about
possession and sale of gold come under the purview of the Depart=ent of the
Treasury.

HOW TO LOOK FOR PLACERS

Ouce decided on the area of search and armed with sanc knowledge of the
characteristics of deposits to look for, then you are ready to explore. Most
areas are relatively settled today and are accessible by car, or at least lie
vithin a few niles of a road. A possible exception is Alaska, where an air-
craft or boat might be nceded to reach the site. Regardless of the type of
transportation, you will need adequate supplies and equipment to sustain you
and your cozpanicns for an extended stay in the field. With a gold pan for
each and setting out from a base camp it should be possible to determine
wvithin several days if the porential for the area is good.
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Equipping Yoursely

Camping and outdoor trecreatiom in general have became so popular that
many coopercial sources of equiroent and information are now available. Some
stores appeal to the budget-uainded, while others, such as the specialty shops
for camping supplies, have a wider selection of usually more durable products.
Rccks on camping are available at the library, and reliablza merchants will
recomaend the equipaent best suited for a particular use. any of the com-
forts of home can be found in the ordinary camp todav. Backpacking has bene-
fited froz developments in lightweight materizls and focds. The amouncts and
types of goods and equipament selected will depend on the remoteness of your
location and accessibility of a resupply point. The prospector amight wish to
travel with a mobile hooe, trailer, or camper, or he =ight siz=ply pack his
gear oo his back and head up the trail. A few suggestions are in order here,
dut the individual must du mich of his ovn planning, since requirements and
rastes vary so greatly.

Basic Equipment

A=ong the cessential implements needed for prespecting are a pick; a lomz-
handled, round-pointed shovel; and a gold pan, preferably a 10- or 12-iach-
diamerer pan which can usually be purchased at hardware stores in gold-mining
areas. A smail yrospector's pick is also useful, and a =agnet and a small
amount of mercury should be carried to separate the geld from black sand after
panning. Specialty stores and manufacturers can provide the more elaborate
equipoent, such as skindiving gear, ready-built sluices, arnd =echanical gold
scparation devices, if desired.

In some cases, a bucket or wheelbarrow may be needed 1o transpor:t mate-
rials ro the washing site, and in addition, a heavy 1/i- to 1/2-inch-desh
screen (s handy to separate out coarse Taterials. A s=all screen cut to nest
in the upper part of a gold pan can be useful for the same purpose in panning.
A geld pan the sa>e size as the cne used for panning w 11 make a most effi-
cient nesting screen if a close pattern of holes is driiled in the bottom,
Heles usually should be 1/% to 3/8 inch in diameter, depending cn the average
size of the material being sampled. Distance betwecen holes should be about
the same as the diamerer of the holes. In scme areas these pans can be pur-
chased readymade. For weighing gold, a small balance scale gracduated in
miiligra=s may be desirable. A compact, folding tvpe of balance ig available
for this purpese.

A compass will be neceded for estabdblishing claiz lines and for find
yvour way cul of the woods Lf lost. Adequate maps should be carried. A land
magnifyving .ens is helpful in icdentifving minerais. Bags may o needed to
carry <ut samples; plastic bags are the best becauvse sampies ., be damp. A
rocker =may be zransperted 2o the site either assembled or in a knocked-down
conditicn. 1f mining is planned, lumber and cther materials to build a sluice
may be carried to the site. (Sec constructicn details under respective head-
ings.}) More claberate equipoent such as pu=ps, pipes. hoses. and light plants
=ight be zaken in by pack ani=mals if desired.
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Personal gear includes a good pair of boots, sturdy clothing, weather-
proof gear, sleeping bag, tent, and such other things as one might want for
camfort and sanitation. A foam pad or air mattress adds coaiort to slceping.
A length of rope is useful for uany purposes arcund ca=p, from raisfiog the
food cut ¢f rcack of animals to extracting a car from a mudhole. For hiking,
all necessary equipment for the period svay from cowp should fir i{nto a manage-
able backpack of scme kind.

An ax, a flashlight, a knife, and matches are almost indispensable.
(Fires in the Xational Ferest should be made only in designated areas or after
consulring the local forest ranger.) A water bucket is often regquired, and a
good crosscut saw will be found useful. Guns and fishing equipment can be
taken ro supplement the food supply and to provide some additional recreatiom.
Guns are seldom necessary for protection from anizmals. A canteen with a
2-quart or larger capacity is advisable in many areas, depending cn dryness of
the climate. You will need water-purifjcation tablers where streams are con-
taninated, wvhether by grazing stock or feor other reasons. A miner's lamp,
vhich consumes caloium carbide, is sold at zom: hardware stores and can be
used for a serviceable lighr, although most people when away from electricity
prefer gasoline or propane lamps. A carbide lamp will also dbe useful for any
underground work. The special ainer's safety lamp i{s recocxmended wherever air
may be bad. Stoves that bura gasoline or pressurized gas are in wide use in
cazping and even gas refrigerators may be taken along “to coel the beer."

{For low-budget cperations, a svifr-running stream will serve this same pur-
pose well.,) For any length of rime in rhe field, an oven for baking is a val-
usble anenity. A reflecior oven for use next Tto a campfire <can be made of
light sheet metal and will give excellent results, also serving as a place to
keep food wvarm.

Supplies

Freeze-dried foods are generally good and easy to carry and prepare,
although scoewhat more expensive than most other foods. For estimating pack
veights, about 2 pounds of dehvdrated and freeze-dried foods is needed per
person per day. Canned foods should be avoided vhen backpacking because of
their weight, but they are othervise satisfacrory. Disposal of empty con-
tainers should be done with consideration zo others who may follow and wish an
uncluctered landscape; burial is usually recommended.

Suggested food supplies for a prospector's ca=mp include the following:
bacon, beans, cheese, salt, baking powder and soda, coffee, tea, cnions,
potatoes, fruits, corn, peas, raisins, rice, flour, crackers, cereals, butter
or margarine, powdered milk, eggs, pancakz and waffle =ix, sugar., svrup, and
fresh oeat and vegetadbles as practicable. Many other items can be added to
the list, but these are most of the basics. Utensils should include a variety
of dishes, silverware, a sharp knife, spatula, can opener, frying pan, coffee
pot, and several different sizes of pots and pans. Towels, both paper and
cloth, socap, scouring pads, and metal or plastic tubs or basins will be needed
for cleaning up.

Excra clcthing should be included in vour supplies for warmth and for
changes. Mosquito netting =:ayv be a virtual necessity in sooe areas, and ade-
quate anounts of a goed insect repellent should be packed.
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Safety Needs

Probably the most troublesome and at times the greatest hazard in the
wilds today is the bear. FPeople miy argue which type of dbear has the meanest
temperanent, but any type zady leave yout camp a shambles when ia search of
food, and under certain circumscances any bear will attack a person. Placing
food our of reach or in a secuvre container will help reduce the attruction.
Fortunately, most bears will turr and yun wvhen frightencd by loud noises.
Gther wild animals are seldox dangerous axcept when provoked, but smmller ones
such a3 packrats can infiict considerable damage oun camp gear and foodstuffs.
Poizonous snakes, spiders, ticks, scorpions, and the like should be treated
vith traditional caution; their presence should be anticipated in most aveas.
Learn to identify and avoid poison cak and poison ivy: Knowledge of first aid
is essential for dealing with emergencies that night arise on an outing, and a
study or review of the subject should be included in any preparatrions.

Some of zhe personal hazards faced in the ocut-of-doors include twisted
ankles, lacerations fram falling in brush, falls from slippery rocks or crude
bridges when crossing streams, breaking through floors in old building ruins,
and falls or cave-ins in old mine workings. Beware of bad air in any old
workings. Danger of drowning is always present vhen vorking around the deeper
streams or pools vwhen placer miaing.

Many types of first aid kits and cquipment are on the market. The choice
of kit is one of size and variety of coateat. A snakebite kit is usually a
separate accessory and should be carried, even though it is rarely put to use.
Disinfectants, aspirin, fungicides, bandages, and similar items should be
included. For areas of consideratble sunshine, tanning lotion, sunglasses, and
a hat are needed, and salt trablets should be tzken as designated to prevent
hear prostration. Wearing a safety hardhat and safety glasses may be advis-
able at times.

Panning for Gold

The standard gold pan is made of stiff sheet iron and is 16 inches in
diameter ar the top and 2-1/2 inches deep. The rim is flared outward &t an
angle of about 50° from the vertical. Smaller pans are used for testing, and
it is advisable for =ost panners to use either a 10- or 12-inch size for han-
dling ease. Probably the l2-inch is the =ost widely available. Frying pans
or other cooking utensils may also be used for washing cut gold but are less
effective. Befcre any wind of container is used for panning it should be
cleaned thoroughly and all grease shouid be burned out. XNew pans generally
are greasy and should be heated over a fire until this coating is gone. Even
a rusty pan, if cleam, can be used satisfactorily. 1In fact, the roughness due
to the pitting of the rust =mav assist in holding back the gold.

There are different techniques and subtle variations in the art of
paanning--cxperience teaches which is best. Those with wide experience and
much practice can recover the most gold with the least efforet. It is some-
times said that gcod panning technique lies in the action of the wrists,
After much practice tihie good panner shouid be able to save even the very fine
gold that may be nearly but not quite free from the black sands.
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The pan usually is filled level with the top, or slightly rounded, depend-
ing somevhiat upon the nature of the materiai being washed and the perscnal
preference of tha paaner. It is then submerged in water. Still water 6 inches
te 1 foor duep is best. While under wvater the contents of the pan are kneaded
wvith both hands until all clay is dispersed and the lu=ps of dirt are thor-
oughly troken. The stones and pebbles are picked out after the fines are
vashec¢ off. Then the pan is held flat and shaken under water to permit the
gold to settle to the bottom. The pan is then tilted and raised cuickly--
still under water--so that a swirling motion is izmparted and scoe of the
lighter top material is washed off. This operation is repeated, occasiomally
shaking the pan under water or with water in it until only the gold and heavy
ainerals are left. With proper manipulaticn, this material concentrates at
the edge of the hettom of the pon. Care must be taken that none of the 3¢ld
clizbs to the lip vf the »an or gets cn top of the dirc.

Nuggets and coarse colors of gold can now be picked cut readily with a
tweezer or with the point of a kpife. Cleaning the black sand from the finer
gold is more difficulz, but can be carried nearly or entirely to completion by
careiul swirling of the contents as described above, always vatching to see
that none of the colors are climbing toward the lip. This nart of the opera-
tion usually is dcome over another pan or in a tub so that it any gold {s lost
it can be recovered by repanning.

The ccncentrates should be dried, and the black sands (composed largely
of magnetite) can then be removed by a magnet cor by gently blowing them con a
szooth flat surface. 1f there is an excessive quantity of black sand, the
gold usually is amalgamated by putting a portica of a teaspconful of mercury
in the pan. In sa=pliag work, extra care should be taken to see thar no fine
colors are lost. When mining, however, additiconal time needed to insure that
all colors are saved probably is not justified because the value they add is
so saall.

A vord should be saiéd here about other minerals that you may see jin your
gold pan. Pyrite ("fool's gold,” an iron sulfide) and mica are often nistaken
for gold by the novice. Pyrite, which is usually a brassy yvellos to white
color, will shatter when struck with a hammer and becomes a black powder when
finely ground. Mica, vhich =ay have a bright, brenzy appearance, is distin-
guished by its light weight and flat, platy cleavage. Both =:inerals are cocmon
in gold areas. Other zinerals that will collect with the gold and black sands
because of high specific gravity include il=enite (iron-titaniu=m cxide), hema-
tite (nomoagnetic ircn coxide), marcasite (an iron sulfide), rutile (titanium
oxide), scheelite (calcium tungstate), wolfrazmite (iren, marmganese tungstate),
tourmaline (boron and aluminum silicate), zircon (zirconium silicate), chro-
mite (iron and chromium oxides), and cinnabar (mercury sulfide). 1f present
in sufficient quantity, these latter ninerals zmay have sooe econcnmi- signifi-
cance, although efforts to recover them as byproducts are seldom worthwhile.
Rative platinuma, elemental =mercury, lead shot, and similar =materials are also
occasionally found in the pan.
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EVALLATION: SHOULD YOU INVEST AND MINE?

This question becoaus =ore difficult ro answer as the size of the planned
operation increases. Estimation of the zaount of gold recoverable and the
overall costs of investment and nining 1s no simple matter and calls for
highly experienced engineering skills for any moderate- to large-scale project.
Elaborate procedures of sazpling and evaluation camnot be followed by the
small-scale operator because of the cost. Thus, his decisions must be based
on a variety of factors, not the least of vhich is intuition. Needless to say,
many mistakes have been made, with much resultant waste of money a2nd effort.

Do not lct what started cul as a recteational activity become your master
instead of vour servant.

Saxpling Techniques

Many metheds of sazmpling arz possible, includizg the sixzple panning of

gravel from surface exposures, churn drilling, test pitting and trenching,
shaft sinking, and drifting. As an aid in tracing possible gold-beariang chan-
nels, geophvsica! techniques have beoen exmployed with scme success, but proper
use of the rypical instruments involved is gzneraliy reserved to experts.
Moreover., inter: retation of results is seldom adequate to provide any gquanti-
tative estimates, altheugh the information gained can be useful in plaaning an
explaration progran.

for a thorcughgoing discussion of exploration and sazmpling techniques
the reader is referred to the recent Bureau of Land Management publication by
Jchn iH. ¥Wells, entitled Placer Examination: Principles and Practice (21).
Wells' description of panning is particularly recommended.

Fanning and rocking (Cescribed iater) are the basic means of deteraining
the recoverable gold content of placer materials, A fire assay, sometimes made
on a concentrate, prevides a relatively cozplete estimate of the gold content
eof the material, but a poor estimate of how =uch gold can actually be extracted
by conventicnal washing methods, Thus, placer gold is seldom assayed, except
to determine its fineness (2easure of goléd purity, see p. 37). In evtimating
the value ¢f gold in the pan after washing a quantity of gravel, the t.chnique
of counting nuggets and "colors” is normally followed. Generally, pieces
worth Dvre than 5 or 10 cenis are considered as nuggets; s=aller particles are
colors. When skill is develcped in estimating the varicus sizes of particles,
a good degree of consistency can be achieved in the results,

Where sasples can be obhlained across a secticn of the bank exposed along
a creek. it is geod practice 1o cut & vertical groove or channel of fairly con-
sistent width and depth. The sa=ple mav be cut fro= top to bottom, or in seg-
2ents comprising several different sa=mples if the bank <hows distinct changes
in materials. Bars may be sa=pled by digging a vertical hole, clear to bed-
rock if possible. and panning the prcduct. For surface aining ot "skim bars,”
sazpling consists of sizplv taking a panful froe a favorable point and viszally
estimating the amount of similar material in the vicinity. Clearly, there is
not =uch accuracy in any of these methods. but the deposition of gold in such
locations is beund to be erratic anyway. More representative sampling is usu-
¢lly possible in the larger deposits rhere depesition and size of gold parti-
cles is =ore uniforma cr consistent.
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falculating What You Might Have

For the small-scale zminer, sampling will usw lly be limited to taking a
panful here and there and possibly running & larger sample through a rocker or
sluvice if panning diszcloses any gold. If colors are found, a record should be
nade of the number and estimated size of colors per pan and the approximate
location. The sa=pling then progresses until cae is assured the prospects are
good enough to warrant a mining operation of some sort.

A scale of sizes and approximate values of colors based on pure gold arc
$35 an ocunce is as follows: (Note: Mesh = screen size in openings per square
inch; ainus 10- plus 20-nesh material will pass screen with 10 copenings per
square inch but be stopped by screen with 20 openings.)

Coarse goid, plus 10 =esh: skould be picked ocut and weighed
individually, value abour $1 per gra=.

Mediws gold, zinus 10 =esh 5ur plus 20 mesh: 2,200 colors per
troy ounce, value abour two-thirds of a cclor to 1 cen:,

Firne gold, minus 20 mesh but plus 30 mesh: 12,000 colors per
troy ounce, value abour 3 colors zo 1 cent.

"Flour” gold, minus 40 =esh: 40,000 colors per troy ounce,
value aboutr 10 colors zoc 1 cent.

Differing finenress or price will affect the values samewvhat.

It is common to report panning results in cents per pan. So, assuming
you have deterzined that a "pan factor" of about 400 pans per c¢ubic vard (bank
measure) for the 12-inch pan is a suitable figure, multiplying the cents-per-
pan figure by 400 gives the estimared value per cubic yard.

Another means of estimating is to rank the colors into three groups, as
follows:

Sumber 1l: colors weighing over 4 milligraas

Number 2: c¢olors weighing between 1 and 4 milligrams
Number 3: colors weighing less than | milligram
(Note: 31,103 nilligrams equals | troy ounce.)

Scales will be needed to check the weights until the eye can judge the sizes
properly. 1t is recocmended that particles over 10 milligrans be weighed indi-
vidually. A rough measure of value {5 one-tenth of a cent per milligra=m.

Thus, the value in a pan can be calculated using your visual count and tally

of the nusber of colors of each rank. After sufficient practice, good esti-
mares vill come casily. Thickness has a great bearing on weight: For
instance, scoe gold might look large, but actualiy be flat, flaky, and hence
very light.
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Deturmining the overall value of a deposit with any accuracy calls for a
knowledge of accepted practices and mathematical procedures for weighting the
valnes and sazple intervals. It is important alsc to understand the statisti-
cal principles of variation and distribution, vhich are beyond the scope of
this report. Generally, the practical prospector will take a few z=ecasurements,
make some crude calculations using his panning results, and decide to stay or
move on.

HOW TO GO ABOUT MININC

When a site where gold is known to cccur has been found, and after it has
been sampled and judged worthy of further effort, the ownership status should
be checked to assure that the ground is open for claiming. Then, after stak-
ing adequate claims (or arranging to lease if the ground is not open to claim),
you are ready to consider =ining. Whether =ining permits are required by
those State agencies iavelved with fisk and game or watersheds should be
investigated, because placer operaticns of any size may drastically change the
local water quality. A sizple operaticn =may have virtually no effect on a
streazm or surroundings, but when =materials amcunting to more than a few cubic
yards a day are handled, the possible ecffects begin to become significant.

Cheosing a Method

Azxmg the simpler hand methods of recovering gold are the gold pan, the
rocker, the dip-box, the long tem, and the sluice. Panning has been described
in a previous section, entitled "How to Look for Placers," and will only be
discussed briefly here. The pan is generally too slow to be effective for
anything oore than prospecting. The rocker is a time-honored device of the
small-scale ainer with linited means. The dip-box and long too might be con-
sidercd more like sizplified sluicing methods than distinct methods in them-
selves. As a mecthod, the long tom has never been very popular but is described
herc for its possible historical interest. Other metheds used in specific
circumstances would include the surf washer, the dry washer, and skindiving.

The sigpler methods all neormally involve hand-mining operations (shovei-
ing and/or picking of the gold-bearing materials). Limited cmechanization is
soxetimes practical for moving and washing gravels in even the smallest oper-
ation, and this possibility should not be overlooked. Even motorized devices
for panning are marketed by several manufacturers. Puaps and small excavators
can often be adapted to the small mining operation by the enterprising niner.

The =ore ccaplex =methods, such ar ground sluicing, hydraulicking, drift
mining, excavation using powere¢ equipment, and dredging, require considerable
investoent, knowledge. and experience; a full discussion of these methods is
beyond the scope of this report.

The choice of method depends primarily on the scale of operation and the
availability of water. These and other characteristics of the different
wethods are discussced below.




23

Gold Pan

Panning is the hardest way to wash gold from placer gravels, but it is an
inexpensive and coapletely mobile method. A person can dig with a pick and
shovel much faster than he can pan the material dug, so it pays to treat only
the highest grade products by panning once one has sertled down to aining.

An experienced person can wash about 10 large pans per hour, the equiva-
lent of approximacrely 1/2 to 1 cubic yard of gravel per day, dependiag on how
zlean che gravel is. A level-{full, standard 16-inch pan might contain roughly
22 pounds of dry bank gravel; there are approximately 150 to 180 pans per cubic
vard of gravel. More than twice as many 12-inch pane would be required per
cubic yard. The top dirt or cover is usually cast aside and the few inches of
material directiy above bedrock and the material scraped froa crevices is
panned. Places to look and the proper panning technique have been covered in
earlier sections,

Recker

At least twice as —uch gravel can be worked per day with the rocker as
with the pan. The rocker or cradle, as it is sometimes called, oust be manip-
ulated carefully to prevent loss of {ine gold. With the rocker, the manual
labor of washing is less strenucus, but whether panning or rocking, the same
method is used for excavating the gravel,

The rocker, like the pan, is used extensively in small-scale placer vork,
in sampling, and for washing sluice concentrates and material clieaned by hand
from bedrock in other placer operations. Ome to three cubic yards, bank mea-
sure, can be dug and washed in a rocker per man-shifc, depending upon the dis-
tance the gravel cr water has to be carried, the character of the gravei, and
the size of the rccker. Rockers are usually homemade ané display a variety of
designs, A favorite design consists essentially of a combination washing box
and screen, a canvas or carpet apron under the screen, a short sluice with two
or more riffles, and rockers under the sluice (fig. 3). The bottom of the
washing box consists of sheet metal with holes about 1/2 inch in diameter
punched in it, or a 1/2-inch-mesh screen can be used. Dimensions shcsm are
satisfactozy but —ariations are possible. The bottoa of the rocker should be
oade of a single wide, smooth board, which will greatly facilitate cleanups.
The materiais for building a rocker cost only a few dollars, depending mainly
upon the scurce of lumber,

After being dampened, the gravel is placed in the box, one or two shovel-
fuls at a time. Water is then poured on the gravel while the rocker is swayed
back and forth. The water usually is dippe' up in a simple long-handled dipper
made by nailing a tin can to the cad of a svick., A small stream from a pipe
or hose may be used if available, The gravel is washed clean in the box, and
the oversize material is inspected for nuggets, then dumped out. The undersize
material goes over the apron, where most of the gold is caught. Care should
be taken that not toc =uch water is poured on at one time, as some of the gold
may be flushed out, The riffles stop any gold that gets over the aprom. 1In
regular mining work, the rocker is cleaned up after every 2 to 3 hours, or
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FIGURE 3. - Bosic Design fer a Prospector’'s Rocker. (Notz that hopper is built to slide
back and forth, bumping the sides as unit i3 rocked.)

oftener when rich ground is worked and gold begins to show on the apren or in
the riffles. in cleaning up after a run, water is poured through while the
washer is gently Tocked, and the top surface sand and dirt are washed away.
Then the apron is dumped into a par., The material back of the riffles in the
sluice is taken ap by a fiat scoop, placed at the head of the sluice, and
washed doun gently once or twice with clerr water. The gold remains behind on
the board.:, from which it is scraped up and put into the pan with the concen-
trate from th» apron. The few colors ieft in the sluice will be caught with
the next run. The concentrate is cleaned in the pan.
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Skiliful manipulation of the rocker and a careful cleanup permit recovery
of nearly all the gold. Violent rocking should be avoided, su that gold will
not splash ocut of the apron or over the riffles. The sand behind the riffies
should be stirred occasionaliy, if it shows a tendency to pack hard, to pre-
vent loss of gold. 1If the gravel is very clavey it may be necessary to suvak
it for scme hours in a tub of water before rocking it.

Where water is scarce, two small reservoirs are constructed, one in fromt
and the other to the rear of the rocker. The reservoir at the front serves as
a sattling basin, The overflow drains back to the one at the rear, and the
water is used over again.

The capacity of rockers may Le increased by using power drives. Such a
device might be rocked by an eccentric arm at the rate of approximately forty
6-inch stroles per ninute. The capacity of the typical machine with two =men
working is ! cubic vard per hour. Where gravel is free from clay, the capac-
ity mav be as great as 3 cubic vards per hour., The cos:t of the machanized
rocker and a secondhand engine for driving it is escimaced ac $400,

Dip-Box

The dip-box is usecful vhere water is scarce and where an ordinary sluice
cannot be used because of the terrain., It is portable and will handle about
the same quantity of material as the rocker.

Construction is relatively simple. The box has a bottom of l- by 12-inch
lumber to which are nailed 1- by 6-«inch sides and an end that serves as the
back or head. Ar the other end is nailed a piece approximately 1 inch high.
The botrom of the box is covered with burlap, canvas, or thin carpet to catch
the gold, and over this, beginning | foot below the back end cf the box, is
laid a 1- by 3-fvot strip of heavy wire screen of about i/i-inch =mesh. The
fabric and screcn are held in place by cleats along the sides of the box.
Overall lengrh may be 6 to 8 feet, although nearly all gold will probably col-
lect in the first 3 feer. The box is placed so the back is about waist high;
the other end is 1/2 to | foot lower. Material is simpliy dumped or shoveled
into the upper end and washed by pouring water over it from a dipper, buckert,
hose, or pipe until it passes through the box. The water should not be poured
50 hard that it washes the gold away. Larger stones {(after being washed) are
thrown cut by hand. or & screenbox can be added to separate thea. Riffles may
be added to the lower section of the box if it is believed gold is being lose,

Long To=

A long tom usually has a greater capacity than a rocker and does not
require the labor of rocking. It consists essentially of a short receiving
launder. an open washing box 6 to 12 feet long with the lower end a perforated
plate or a screer set at an angle, and a short sluice with riffles (fig. 7.
The component boxes are set on slopes ranging from 1 to 1-1/2 inches per foot.
The drep between boxes aids in breaking up lumps of clav .nd freeing the con-
tained gold.

A good supply of runaning water is required to cperate a long tom su.
fully. The water is introduceé int. .'.e receiving bex with the gravel,
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FIGURE 4. - The Long Tom.

both pass into the washing boex. The sand and vater pass through the screen's
1/2-inch openings and into the siuice. The oversize material is forked out,
The gold is caught by the riffles. The riffle concentrates are remwved and

cleaned in a pan. Quicksilver mav be used in the riffles if the gravel con-
tains much fine gold.

The quanrity of gravel that can be treated per day will vary with the
pature of the gravel, the water supply. and the nuzber of =en employed to
shovel stones into the toz and then fork them out. For example. two men, one
shoveling into the tom and one working on it, =ighr wash 6 cubic vards of ordi-
nary gravel, or 3 to 4 cubic vards of cemented gravel, in 10 houis.

A tom may be coperated by four =en--twe shoveling in, one forking out
stones, and one shoveling fine tailings awvay, Wwhere running water and a grade

are available., a siz=ple sluice is generally as effective as the long tom and
requires less labor.

Sluice

A sluice is generally defined as arm artificiail chamnel through which flows
controlled amounts of water. In geld placering. the sluice includes sluice-
boxes which collect the gold by =eans of various configurations of riffles,
corrugations. mats, expanded netal, or the like, which trap t -+ heavier parti-
cles while allowing the waste to continue through, Figure 5 shows a portable




FIGURE 5. . Lightaeight Sluizehox 1 Actien, Unit made of aluminum has screen box
21 the hesd end, iffle section in the middle, ond exponded metzl cver
buriap 2t the foct.  The g0id pon would noemcily be omitted, but s
inzluded here to check for losses.
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lightweight metal sluicebox suftable for test work or a saxll-scale placer
operation. An important part of any sluicing operation fs its wvater supply,

and vhere water {s not plentiful, pumps, pipelines, or even daas with special
headgates may be required.

Small-scale sluicing by hand methods has been called quite appropriately
shoveling-into-boxes. In contrast, in ground sluicing, usuaily a more effi-
client operation, most of the excavation is accomplished by the action of water
flowing openly over the materials to be mined. In either cas:, the materials
pass through a sluice, where gold is collected behind riffles. A variactiom of
the sluiciag technique, vhere water is stored and released against or across
the oaterials intermi:tently, is called booaing.

The sluicebox in its simplest form =might be a 12-foot~long plank of 1- by
12-inch pine lumber, to which sides about 10 to 12 iaches high are nailed,
with braces secured at several places across the top. Llarger sluices csn be
made with battens to cover joints betwveen boards vhere gold aight slip out,
and vith braces built around the outsides of the box for greater rigidicy. To
provide for a series of boxes, the ends shcould be beveled or the units tapered
so that one vill slip into the other in descending order and form a tight
joint., Four to eight such boxes in series would be a typical installation,
Two men hand-shoveling into sluicedoxes can wash 5 to 10 times as mach gravel
as cculd be put through 2 rocker im a day. The slope of the sluice and the
supply of water must be adjusted so that the gravel, including larger cobbles,
will keep moving through the boxes and on our. Slopes of 4 to 12 inches per
12-foot box are normal, but if water is in short supply the slope may be

increased. Trestles are necessary to support the boxes over excavated ground,
gulleys, or swales.

Inside the boxes, various kinds of riffles may be employed, depending
upon availability of marerial and personal preferernce. The riffles, which go
on the bottom, are usually set crosswise in the box, but they can also be
effecrive when placed lengrthwise, the concentrates setrling between them.
They may be cf wood, or of strap or angle iron, or a combination of the two.
Straight, round poles or a pattern of square blocks or srones can serve for
riffles. Rubber or plastic strips have even been used. Durability is impor-
tant for prolonged cperations, so wood may be armored vwith =etal. Expanded

metal, heavv wire screen, or cocod =ats make good riffles for collecting fine
gold.

A coezon height for riffles is 1-1/2 inches; theyv =may be placed from
one-half{ to several inches apart. Fastening the riffles to a rack, wvhich is
then wedged intc place in the box, permits their removal. A tapered shape on
the cross riffle, with the thinnest edge to the bottom, tends to create an
eddying action that is favorable for concentration. Ancother way to achieve
this eddving action is to cant the riffle or even just the top of the riffle.
Burlap or blanke: oaterial is commonly placed under the riffles to help in col-
lecting fine gold, Mercury may be added 1o some sections of the sluice if
there is much fine gold, but care mast be taken to prevent escape of the
Bercury.




29

Sluice cleanups should be made at fairly regular intervals. After run-
aing clear vater until the sluice is free of gravel, riffles are removed in
sections starting at the upper end, With a thin stream of wacter, the lighter
of the remsining aacerial is washed ro the sections telow. The gold, heavy
sands, and amalgan,  {(f sercury has been used, are scraped up and placed in
buckets. This aixture then can be panned or cleaned up in a rocker to odtain
a {inal concentrate or aa.lgam.

Feeding the Siuice

It is common in a s=mall operation, vhen feeding the sjufce, to place a
heavy screen or closely :ipaced bars of some sort across the section where the
gravels enter, to elininate the larger particles, vhich are probably barren
anyway. The screen or bars (a "grizzly") should be sloped so the oversize
oaterial rolls off to the side. The size of mesh or spacing will depend upon
the gradation of feed, but would generally be in the range of 1/4 to [ inch,
with 3/8 inch being a coomonm size. In larger operatioms a rotating screen,
or troemel, amight be used. [n a ground sluicing operation, possibly all =ate-
risls would be i through the sluiceboxes., Provisions must be made for remov-
ing the cversize material, and, i{f required, stacking it away from the work
area.

1f the gravel contains much clay it may be desirable to use a puddling
box at the head of the string of sluiceboxes. This may be any convenient
size--for instance, 3 feet wide by 6 feet long, with &- to 8-inch sides. The
clayvey material i shoveled intc this box and droken up with a hoe or rake
before being allowed to pass into the sluice. The i=mportance of this step is
that if allowed through the sluice, the unbroken clay ludps may pick up and
carry auay gold particles ilready depcsited.

Usually, the shoveling-in method proceeds as follows: After the boxes
are set, shoveling begins at an advantageous point. Experienced ainers work
out the ground in regular cuts and {n an orderly fashion. Enough faces are
provided so that shovelers will not incerfere with one another. Provision is
made o keep bedrock drained, and boulders and stumps are =oved a minimm nua-
ber of times, Cuts are taken of such a width and length that shoveling is
aade as easy as possible. The boxes are kept as low as possible so a =zinismm
1ift of gravel is necessary. At the same time an adequate slope must be main-
tained for the gravel to run through the boxes under the limitarions of the
available wvater. Allcwance for dump room zust also be provided ar the tail
end of the sluice. Leaks in the sluice are stopped proasptly, and shoveling is
dome in such a =anner that the sluice does not become clogged nor does wvater
splash out. (Water in the pit ha=pers shoveling.)

All oaterial of 1 size that will run through the sluice is shoveled in,
and the oversize material is thrown to ome side. Bculders {roma the first cut
should be sracked outside the pit, on barren ground if pcssible. The width of
a cut is usually limited to the distance a =man can shovel in one operation.
When shoveling froom =ore than several feer away, it { best to set boards
above and on the opposite side of the box; this increases the efficiency of
the shovelers. The greatest height a = n can shovel into a box is 7 to 8 feet,
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and above S or 6 feet the of feacy of the shoveler is markedly reduced. 1If
the grave! is over 3 or & feet deep, it usually is excavatred in benches to
facilitate digging and to permit the upper lavers to be raised a minimum
shoveling height., Where the gravel i» shallow, wheelbarrows may be used.
Another way is tc shovel the gravel onte a comveyor bdelt that discharges imto
a tromael, discarding the cversize matertial and rmunning the undersize miterial
through the sluice Wher

the height of succcedirg

being dug and the distan

(L3
ye

¢ two OF DOre perscns are working in the same cut,
benches is governed by the character of the material
ce the gravel has o be lifred.

The sluice ma be maipitained on the surface of umwor
ported om bents on the cpposite sid f the cut. After ti
boulders are thrown onte the cle up bedrock. Where cuts are run on both
sides of the sluice, the boxes are supported con bents as the ground underneath
a .

them is dug cut. At other places the boxes may be set ¢a bedrock and the dirt
@may be shoveled inte the head of the sluice fres short zramsverse cuts at the
upper end of the pit, Work owsuvally begins at the loue: end of a deposit so
that bedrock may be wept drained, and then pro»ccd' acress the deposit by regu-
lar cuts. The length and corder of the cuts 11 depeqd upeny lecal conditions.
As heavy sands and gra:c builtd up depuosit ween the vifiles in the sluice,

b R
it may be neces:a prevent packing and the
override of gold pa::ihic:. A tined izplement such as a pitchiorx is often
comvenient for this. lar : iodge in the sluiceway may be simi-
larly removed
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Ground sluicing wtilizes the cascading efifect oI water t breax down the
gravel; hence. .Js Teguirement: feor water are much greater. Che chief applica-
tfon of ground sluicing is to streambed deposits. Pipelines, fiuvzes, or
ditches would be nccessary I ground sluicing re appliied to gravels higher
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up on banks or terraces, and the larger scile hydraulic methods would then
become more faveradble. [f beooming is to be done, a dam and reservoir are
neaded, The dam is usualiy equipped with a gate mechanism that permits either
automatic or manual coatrol and quick release of the impounded water for maxi-
mm vashing effect. The vater may be passed over the upper face of a gravel
bank or diverted against the bottom in order to undercut and carry avay the
gravel as the face of the bank breaks down, All materials are channeled
touard the sluice.

The natural flow of a stream can be used by diverting the current with
boards or simply with piled boulders. "Shears" can be comstructed of 1l- or
2-inch-thick boards 12 feetr long nailed to pairs of tripods so that the boards
slope back from the water flow at an angle of about 60°. The tripods are
built in such a way that boulders can be piled inside the base to hold them in
place. A row of these shears may be used to divert the force of the water
against a bank, or two rows may be used to form a flume.

The seasonal nature of strea=m flov in different areas must be kept in
oind vhen planning any placer operation. S5State and Federal agencies can pro-
vide information on stream runoff for many of the more imporrant streams,
information which will indicate the limitations in water supply that might be
expected due to seasoniai changes.

Additional Merthods Sceetimes Used

The =methods described below, particularly the surf washer, are linited im
application, but interest in them revives froo tize to time, so they are
included here. Many kinds of dry washers have been developed, some very elabo-
rate. Most dry-washing operations have a short lifespan, owing to the erratic
character if the deposits. Skindiving for gold f{s not new, but developament of
better diving equipment in receant years has stimulated interest in the method,
although restricted in practice to a feuw select stream areas. Shaft and drife
aining are also among aethods used in extracting placer gold gravels, but
because techniques are more related to other types of mining, discussion is
not included in this repor:.

Dry Washer {for Desert Areas)

Dry washers have been v ed for many yeairs in the Southwestern Uanited
States, wvhere water is scarce, and especially in New Mexico where several mil-
lion dollars in gold has been produced during the last century by dry washing.
The Cerrillos, Golden, and Hillsboro districts are a=mong those haviang produced
goid by dry washing. In years when other employment is scarce such production
may take place widely. In the 1930°s a considerable nusber of men also used
dry wvashers in Nevada, scuthern Califormia, and Arizcna.

1f gravel is 1o be treated successfully by dry washing, it must be com-
pletely dry and disintegrated. For instance, after rainstormas, operations
wust be stopped until the ground dries cut again. Even in very dry climates
the gravel is slightiy damp below the surface, and must be dried before it cam
be treated in a dry wvasher., Spreading the material to sun-dry or putting ic

1979/
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through dryers adds to the co. of mining. In small-scale work, however, the
gravel will dry out about as fast as it can be treated.

Dry washers are usually rur by hand and have about the same capacity as
rockers of corresponding size, but the work of ogzrating the dry washer is
=ruch harder. 1he workers select the material they are to treat with regard to
both dryness and probable gold content. It is difficult te do this en a large
scale vith hired labor. Plants wvith mechanical excavators and complex power-
driven dry-washing machinery have been tried, but in the United States, at
least, virtually all were comercial faflures, primarily because the gravel
wvas dug faster than the sun could dry it out, Also, in large-scale work, par-
ticularly with nechanical excavation, the cost of cizing the material is quite -
grest. Clay and cemented gravel introduce even further difficulries.

When the gold-bearing material is completely dry and disintegrated, pan-
ning tests of the tailings should show cthat a good saving can be made, except
perhaps with extremely fine or flaky gold. Completely disintegrated material,
however, is seldom obtained. The tops of clay streaks in the gravel are
likely to be richer im gold than the gravel itself. Clzy or cemented gravel
seldoa can be broken up sufficiently by hand to freec all the gold without the
use of sceee form of pulverizer. In a dry vasher all gold included in a lump
cf waste passes out of the machine. As water usually will break up all the
grave]l and separate the gcld from the other material, a better saving usually
can be effected with the vocker or sluiceboxes than with a dry washer.

Basically, the dry washer separates gold from sand by pulsations of air
through a porous =medium. The screened grave! passes down an inclined riffle
box with cross riffles. The bottoa of the box consists of canvas or sc=e
other fabric. Under the riffle box is a bellows, by which air in shore,
strong puffs is blowm through the canvas. This gives a combined shaking and
classifying action to the material. The gold gravitates o the canvas and is
held by the tviffles, while the waste passes out of the machine.

The gravel is shoveled into a box holding a few shoveliuls at the head of
the vasher, frou which it runs by gravity through the machine. A screen with
about 1/f2-inch cpenings is used over the box. All stomes over adour 1 inch
in diameter generally are discarded in mining. A dry washer usually is run
by a small gasolinc engine which saves the labor of one man. The capacity of
such machines is considerably greater than that of hand-operated ones. For
instance, one man wvorking alone sust ££11 the box, then turn a crank which
runs the bellows until the gravel runs through. The process is then repeated.
With 2weo oen working, one shovels and the other turns the crank. One man can
treat 1/2 to 1 cubic yard per day with a hand-cperated washer, where the
gravel lies close to the machine.

then cleaning up, the material behind the riffles usuvally is duzped into
a pan andé washed cutr in water. If wvater is very scarce, the accumulaced mate-
rial from the riffles mmy be run through the machine a second time and then
further c¢leaned by blowing away the lighter grains of sand in a pan.

Dry washers are usually handmade and have been built in a large number of
designs and sizes. Figure 6 shows an exanple of one type. The bellows of the
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FIGURE 6. - A Dry Wosher. (May be hand- or machine-powered.)
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machine is made of 36-ounce duck and the bottom of the riffle box of §-ounce,
single-wecave canvas. In contrast to the single-weave canvas, silk or rayon
permits a good extraction of gold, but roo much dust goes through into the
bellows. MHeavier canvas is too tight for good separation. Copper-wvire fly
screen is used under the canvas., The riffle box is 11 inches wide and

40 inches long and contains six riffles. The slope of the riffle box is

5-1/2 iaches to the feoot. (Hand-cperated machines are usually much smaller
and the riffle box is ser at a steeper angle than with powered =uchines.) The
gravel and sand arc shoveled cnto a scrren with 3/8-inch copenings at the top
of the washer. The bellows is operated at 250 pulsations per minute; the
stroke is 3 inches, The capacity cof the machine is about 4/5 yard per hour,
vhich probably would correspond to 1-1/2 or 2 cubic yards, bank measure. (The
plus 1-inch material was previcusly discarded.)

in cleaning up after tredting approximately 1 cubic yard {n the washer,
the riffle box is lifted cut and turned over om a large, flat surface, such as
a baking tin. The concentrate from the upper three riffles is first panned,
and the gold is reaoved. FEzivally both the coarse and the fine gold can be
saved here. The iower riffles may contain a few colors, buz nearly all che
gold is normally caught in the upper riffles.

Suri Washer (for Seach Deposits)

Few sea-beach-tvpe placer gold deposits have been nmined successfully.
The =ost important producers have been in the vicinity of Nome, Alaska, but
geld is alsc known o occur in a few cther shoreline locations of States bor-
dering the Pacific UOcean. Special techniques have been developed to utilize
the action of the surf in recovering gold from these deposits.

Surf washers are sinailar o lomg toms, but wider and shorter. They can
be used only when the surf is of proper height. They are set so the incoaing
surf rushes up the sluice. washes material from the screen box or hopper, and
retredating, carries it over - » rifiles and plates. One man can attend to two
surf washers, and about 8 cubic vards can be handled per 10 hours.

An exa=ple of a si=ple surf washer is a riffled sluice 1 1o 4 feer wide
and 8 zo 10 feet lcag, ser on the sand at the vater's edge so that the incom-
ing waves wash threougn it tc the upper end, and retreat below the lower end.
The sluice is made of boards nailed to sills at either end which .an be
weighed down wvith rocks or otherwise. The sides are 4 or $5 inches high. Tue
riffies in the exazple are made in sections of aboutr !- by l-inch strips spaced
about ! inch apart. The end sections are transverse riffles. the center sec-
ticn longitudinal. The box preferably is set on a grade of 8 to € inches per
12 feet., Best results are cbtained by using =ercury in the riffles. When the
surf is strong, the washer treats as much as two =en can sheovel, but at other
times it has to be fed very slowliv.

Skindiving (Combining Recreation)

In recent yvears skindiving enthusiasts have taken up small-scale placer-
ing as both a hebby and a scexetizes, though seldoq, profitable venture.
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Various kinds of apparel and equipment are used, but the iavestment {s usuvally
not great. Wet suits and canvas shoes are almost a necessity for entering
cold mountain streams to search the streambed for pockets that might contain
gold. Beginners should be equipped with a snorkel, a face mask, gloves, a
weighted belr, fins, a gold pan, and a creviciag tool. More experienced
divers may use the popular scuba equipment, but this calls for special knowl-
edge to insure safety. Crevicing tools include large spoons, tire irums,
crowbars, etc.--almost anything that can reach inteo tight places and disledge
nuggets froa the stream bottom. The pan should be used to test sandg from
various places vhere gold wculd be expected te sattle, such as the downstreanm
sides of obstructrions., Where colors in the pan indicate a favorable area of
the stream, a8 @ore intense search may be made.

Hining equipment may include various combinations of puzmps, miniature
dredges. aand riffle bores that can be built from salvage by the operator or
purchased from commercial sources. A number of manufacturers have produced
special equipment for the purpose. One of the popular kinds is the jet dredge,
a pipelike device uade of sheet =etal curved a: the intake end and with a
wvater jet entiy to propel the water and gravel through the straight portion.
The jer is supplied from a portable puzp and in effect causes gravel and sand
to be sucked into and threough the pipe. A riffle box buiir into the end sec-
tion collests the gold and other heavy particles while the rest of the mate-
rial discharges. The riffle box mayv be enclosed so it can function while
suboerged. Usually, a 6- to l10-horsepower puzp is adequate; the hose to the
jet may be 1-:i/2 to 2 inches in dianeter.

Manipulating the device uncerwater requires skill and parierce, since the
riffle section wust be kept nearly horizontal during the mining operation.
Plogting platforms are sometimes used te support equipment. 1In this case,
riffle boxes and other units may be installed cn the platform. The usual oper-
ation includes moving many large boulders to get ar the rrapped gold under-
neath or aiongside. Conventional equipment such as a rocker or a slujce may
be eaploved tc carry selected material from the streaz=bed to a shoreline site
for processing. Concentrates are then panned to recover the gold.

PROBLEMS YOU SHOULD ANTICIPATE IN PLACER MINING

Besides the many problems already discussed, such as where and how to
find a placer deposit, how to locate a clainm, and how to sa=mple and mine, a
fev special operational problemas should be considered, These relate to the
physical nature of placer marerials and the climatic conditions under which
they may be found,

Streans with steep gradients often have poorly sorted sands and gravels,
weaning a4 wvide range of size will be encountered, up to cobbles and large,
irregularly shaped boulders. Other debris and tree roots may be present too.
Materials thar have lain in place for long periods become indurated (that is,
bound up tightly with clazy, or cemented somerimes almost to the point of being
solid rock), which makes them exceedingly difficult to break up with water.
Irregularities in the rock surface underlying placer materials become impor-
tant in mining because this is the zone wvhere the richest values usually are
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found. A very uneven surface can be particularly difficulz to wvork on. In
addition, there (s difficulty in Alaska where ground may be frozen a2 large
part of the year., (It may be impractical for the weekend or vacation pros-
pector to tackle placers where such adverse conditions prevail. How these
problems are normally dexlt with in larger operations is discussed briefly
under the headings to foilow,

Handling Boulders

Boulders are best left in place if it is at all possible to work a2round
them. Sometimes, particularly in sluicing, it becomes necessary to move the
boulders cut of the way. A derrick operated by a hand winch or steam, gaso-
line, or electric power may be used for this purpose. Possibly seversl such
derricks will be needed if many boulders are present. Boulders may be drilled
with a jackhammer zad blasted using dynamite, or more simply blasted with an
explosive plastered onto the rock, a technique called "mudcapping.” Platform
skips may be swung from a derrick toom or cableway: the larger rocks are then
pried out and rolled into the skip for removal. A small bucket-loader vehicle
=ay be useful for handling boulders, provided it can operate over the type of
surface exposed on the pit floor. Sections of the pit where bedrock has been
cleaned up may be reserved for stacking large rocks. Future operations should
be planned so repeated handling {s avoided.

Trouble With Clavs and Cemented Gravels

Clays and cemented gravels usuilly require the cutting force of the
hydraulic giant for effective mining. In some nonfloating washing plants the
gravel i3 delivered to the head of the sluice where a giant is used to break
up the clay. Indurated or clayey materials are normally dredged with little
difficulty, but if graveis are tightly cemented, they may best be mined by
shaft or drift methods using explosives and timbering as required. This pre-
sumes Chey are rich enough to stand the high cost of such mining and are rot
exposed enough for open pit mining. Clay lumps must be broken up quite thor-
oughly before passing through gold-recovery equipment because of their capac-
ity to imbed gold particles and carry the gold out with the discharge. The
breaking of clays can be accomplished using the puddling box (previously
described on p. 29) or with a troamel, which quickly reduces the lumps by {ta
rotatrion and abrading action. Exposure of clays to air is also effective in
breaking them down, although the time required may be a matter of days or weeks.

Cleaning Bedrock

Cleanup of the last remaining materials from bedrock iz an important step
in gold placering, and if the surface is soft, fractured, or uneven, this can
be a painstaking chore. Where bedrock is soft and fracrured, gcld particles
can be embedded as =uwch as several feer, so {t often is advisable to also
excavate this kind of bedrock material for its gold content. Usually, it {s
best to clean the bedrock as the work progresses upstream. A final cleaning
of the surface may be left until the end of the season, vhen there is more
time to spend on this activity and when the water is short for other work,
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Where bedrock is hard it =must be cleaned largely by hand, anc the scft
seams and cracks invariably present should be cleaned cut with handtcols. A
hose and +mll pump are almost necessities for a good cleanup, Sometimes a
separate sluicebox smaller than thart used in the main operation will be
employed for handling materials from a cleanup operacion.

RECOVERING YOUR GOLD AXD SELLING IT

As vou reach the final stage in turning arduous labors into a product,
the gold should be in either of two forms--a nearly pure concentrate or an
amalgam with mercury--depending upon whether the latter was used to implement
the collectics of gold. Placer gold in its natural form is almost always
alloyed with a certain cmount of silver, which decreases its fineness., The
silver, being m:ch lower in value or price per cunce, lowers the value of the
gcld by a corresponding amount. Fineness is based on a scale of 0 to 1,000.
As an example, gold 75U fine would be thyee-fourths gold and probably close to
one=fourth silver. The i=mportant thing {s that the gold until it is refined
will be worth somewhat less than the market price for pure gold. The excep-
tion to this, of course, is specimen material that may have special value in
its natvral form.

Gold in an amalgam can be heatsd cr retorted ro drive off the mercury,
leaving a gold sponge. Great care should be taken when this is done to avoid
inhalation of the mercury fumes, which are highly toxic and which can cause a
variety of ailments or even death. Small quantities of amalgam may be heated
or, a= irou surface, such as a shovel face, out-of-doors where the vapors will
be quicxiv dispersed. Preferably, a retort is used for environmental reasons
and perscnal safety. Mercury, which partially vaporizes at ordinary room tem-
peratures, will vaporize completely at about 675° F, so an ordinary fire or
propane burner will suffice. Small retorts are commercially available, or
they can be comstructed out of a small cast iron pot with a tight-fictting
cover tc which a short length of water-jacketed condenser pipe is comnected.
A typical setup may have a sloping pipe 2 to & feet long encased in a larger
diametrer pipe through which water is circulated. A ccating of chalk or clay
inside the pot will prevent the gold from adhering to the iron. The pot ic
heated gently at first, raising the temperature gradually until mercury stops
coming froa the condenser ocutlet. Mercury thus recovered is ready to reuse
for amalgamation, and the spongy mass of gold can be sold. Because amalgams
are difficult to seli, it is usually best to retort your own and market the
gold.

Gold is priced and sold by the troy ounce, whick should not be confused
with the better known avoirdupois ounce. A troy ~—und consists of 12 troy
ounces and is equivalent to 0.8229 pound avoirdupois. A button of gold that
weighed | pound avoirdupois would contain abour 14.6 rroy ounces. XNormally,
gold is weighed on special troy scales so the confusicn in this odd conversion
is eliminated.

hen selling gold, rhe owner must cooply with a number of requirements
laid down by the Federal CGovernmcnt and administered by the Department of the
Treasury. The following stateme... relating to gold in its natural state, gold
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amalgan, and retort sponge was is:ued by Treasury's Office of Domestic Gold
and Silvar Operations in January 1969 and sums up the pertinent gold regula-
tions then in effect:

"Gold in its natural state" is delfined in the Gold Regulations
as being gold recovered from natural scurces, which has not been
melted, smelted or refined, or otherwise treated by heating or by a
chemical or electrical procecs. This gold =may be purchased, held,
sold, transported within the United States, izported or held in cus-
tody for domestic account only without a Treasury Department license
under the provisions of Section 7%.19 of the Regulations, regardless
of the amount involved.

Gold in its natural state which has been recovered from natural
sources in the United States and vhich has not entered into indus-
trial or =onetary use, may be exported withour a license, In connec-
tion with the exportation c¢f such gold, the exporter is required to
execute and file in duplicate a certificatior on Form TG-34 on which
inforaation is required concerning the asount, source and description
of the gold, and the ccnsignee. Copies of this form are available
from the Office of Demestic Geld and Silver Operations, Department
of the Treasury, Washington, D.C. 20220. The executed form should
be tiled in duplicate--the original with the customs office ar the
port of export and the copy with the Office of Domestic Gold and
Silver Upurations.

Pursuant to amand=ents to the Gold Regulations which were
fective March 18, 1968, the U.S. mints and assay offices no longer
rchase gold from private sourc:

[

Guolé in 1ts natural state ane geld amalgam may be zelted,
smelted or refined or otherwise treated by lieating or by a chemical
electrical precess only pursuant to a Ireasury license or without
a2 license within the limitations contained in Section 54.19 of the
1d Regulations, as explained below.

Geld amalgam results from the addition of mercury to gold in
its natural state. Gold amalgas preoduced from domestic sources may
be dealt with in the same manner as gold in its natural state.

In addition, gold amalga= may be heated to a temperature suffi-
cient to separate the mercury from the gold (but not to the melring
temperature of gold), without & license by the person, or his duly
authorized agent or ezplovee, whe recovered the gold fro= natural
deposits in the (nited States or a place subject to the jurisdicrion
thereof. The retort spenge (amalgan cake) resulting from the heat-
ing of the amalgan may be heid and transperted by the person who
ained or panned the zold, without a license, except that he may not
hold ar any one rime an amount of retort sponge produced by him
which e¢xceeds in fine gold content 200 fine troy ounces.
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Retort sponge produced by a miner or panner may be sold to a
person holding a Treasury Department gold license authorizing the
purchase of such gould, or to unlicensed person: provided that such
unlicensed persons do not hold, at any one time, more than 200 fine
troy ounces of gold. Persons other than the miner or panner, who
acquire retorc sponge, may sell the gold only to the holder of a
Treasury license,

An unlicensed person may not retort gold purchased by him from
miners or other persons, nor may he sell the retort sponge resulting
therefrom.

Gold in =elted or treated form may be sold or disposed of only
by persorns and coacerns operating under a Treasury gold license
authorizing the disposition of gold in such form.

in additiovn, buvers of gold may also be required in some States to hold a
Statre license.

The dellar value received for gold will vary somewhat since the introduc-
tion of a two-level price svsten in 1968. Previously the U.S. Treasury had
purchased gold for $35 an ounce. less a small charge for service and melting.
Currently, one price exists for official moretary transactions at $35 an ounce
while ancther exists for private rransacticons based on open-market demands.
The price paid to the private seller of gold will depend not only upon the
fineness and purity of the gold but on day-to-day market fluctuations. Finan-
cial pages oI most newspapers and industry trade journals should be consulted
for latest price quotations,

Finding a buyer for small lots of gold is not as easy as one night expect.
Nermally, an assay 1s necessary tc establish che purity, and a sample must be
taken ir such a way that it is representative of the whole amount. A typical
soelter accepting gold (American Soelting & Refining Co. at Selby, Calif.)®
quoted a refining charge of 530 per lor (1979) for such services plus a small
=elting charge that varied according to the quantity (the smaller the quantity,
the greater the rate per ounce; for 1,000 ounces this charge was $6). Also,
there were reductions froa quoted market prices for other reasons such as
impurities or special handling. When a sale is cocpleted, the seller receives
a sottiement sheet which specifies gold and silver content, sales value, and
the charges. and a checx for the amcunr due.

A producer may prefer to sell to a dealer, of whom there are only a few
that will purchase in small lors., XNames of prospective buyvers can usually be
found in the clascsified section of the telephone book for larger cities under
Gold and Silver Suvers. Such a buyer may require sampling and assay, adding
the appropriate charges. or =ay buy simply on inspection, although discounting
his offer t¢ allow for erreors in estimation. Since he will often end up sell-
ing o a smelter, his price —ust be low enough to permit hinm a profit after

SReference 1o specific company names is made for identification only and does
not imply endorsemenr by the Bureau of Mines.




40

covering the smelter charges and handling costs. A limited market exists in
selling directly to a collector or jeweler, either for speculation on a future
price increase or for use in speci2l jewelry that requires crude gold.

After receiving payment, or after placing your gold in a display case or
strong Lox, hopefully you will feel the cffort was all worthwhile, even if
your venture would not be considered a financial success. Perhaps because of
the exercise and fresh air your health will be better thau when you started.
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