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HOW TO MINE AND PROSPECT FOR PLACER GOLD

by

Ji My Weet!

ABSTRACT

Increased leisure time and increased interest in the out-of -doors is lead-
ing more and more families to experiment with placer mining of gold, and some-
times even to going on into small-scale production., This Bureau of Mines
report supplies basic information om areas of Cccurrence, equipment needed,
prospecting, sampling, mining, and regulations concerning the possession 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
uvpon the deposit and the capital available for investment, The final product
is consistently in demand at a relatively stable price. Historically, however,
one must be advised that rewards for the majority of small-scale miners--those
who operate "on a shoestring' --have been depressingly small.

Firstof all, the placer miner must know where Placer deposits are located
and he must have the technical 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 equipment are relatively high now, although this may not seem significanc
to an individual mining a small deposit., Secondhand equipment may become
available at relatively low cost because of a slowdown in construction or as
surplus at the end of a war. By taking advantage of such opportunities, one
can sometimes make an otherwise unprofitable operation successful, at least as
long as the equipment holds up.

To the novice or "weekend prospector,' the more complex features of
pPlacer mining may scem hard to comprehend. At any rate, the novice is often
more interested in the recreational values offered by gold placering than in
its profitability, Thus, the search for and discovery of even a small grain

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




or nugget of gold is an achievement worth considerable efforrc. As a start,
the beginner may gain some benefit from visiting one of the many pan-for-a-fee
tourist establishments typically found inm gold-mining areas.

The small-scale miner may sell his gold, but often he keeps it as a =zou-
venir, or for use in some kind of jewelry, or in the hope that its value 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 family can gain a great deal of pleasurse and zatisfactien from the expe-
rience of producing your own gold. Producing your own, even oo 3 gmall =scale,
involves a number of problems which this publicarion attemprs Lo discuss.
Because the subject is so extensive, the reader is referred to other reports
in the bibliography For more detailed information.

ACENCWLEDCGMENT

For many years, three Bureau of Mines Information Circulars writtenm by
E. D, Cardmer and C. H. Johmson in 1934 and 1935 have bean a basic reference
on gold placering. However, it was realized after several reprintings of the
initial volume of the series that the general presentatiom had becoms dated
and often went beyond the scope of the usual requests for information. Thisg
report has borrowed heavily from the Gardner and Johnson material because of
its adaptability, and the author wishes to acknowledge that source in particu-
lar, although many other sources bave been used in preparation.

HISTORY OF PLACER GOLD MINING

Placer gold mining in the United States spans a period of nearly 200 years.
Earliest mining took place in the Fastern States and particularly in the
southern Appalachian region during the late 1700's and early 1800's, but the
richer deposits were scon exhausted, and interest turned to the West. The
carliest production of any note in the West was from the Uld and New Placer
Diggings near Golden, Santa Fe County, N. lHex. hese depousits werc worked as
early as 1828, A few other deposits wWere mined in the succeeding years until
the first discovery of major importance, thab of Jumes Marshall on Janusry 24,
1848, on the American River at Coloma, Calif. This discovery was a major fae-
tor in the rapld scttlement of the West and triggered rthe first of the great
gold rushes in the United States. bEecause of the lure and exclitement of gold
mining, prospectors spread throughout che West and in subsequent years many
more tich placer gold deposits were found. A selected listing of discoveries
subseguent to Coloma follows:

1848-49,.., California.. Trinity and Klamath Rivers.

1849, .040ss HNevada....,. Gold Canyon.

18524 cunns. Orogon,..... Grants Pass district.
Montana,.... Gold Creek,

1857 .seanes Nevada,..... Siz-Mile Creek.
1858 vuseas ATiZONA..... Gila City.

Colorado,... Cherry Creek, Ralston Creek, Platte River.
1858-60...., Washington.. BHlewett Pass (northern and central parts of State).
1859.....+. Colorado.... Clear Creek, Blue River, Arkansas River.

1860-61..s: Idahos.ssises Clearwater River, Pierce City, Oro Finmo, Elk City,
florence, Warren.




1862....... Montana..... Bannack, Alder Creek,

Idaho.ssesss Boise Basin.,

AriZond....» Ia Pazr distriet,

1863-64,... Arizona..... Weaver Creek, Lynch Creek.

Utahissswwes Bingham Canyon.

1864 ..0000.. Montsna,.... Helena.
1867 veaee. ¥evada....., Tuscarora district.

New Mexico.. Elizabethtown district.
1874-75..++ South Dakota Black Hills, Deadwood Gulch.
1876-77.... Nevada...... Copper Mountain (Charleston district), Osceola.
1881..:444. MNevada...... Spring Valley.

In Alaska, gold occurrences were reported as early as 1848, and gold was
found in the Yukon region about 1878; but not until the fabulously rich finds
in 1897-98 in the Yukon's Klomdike (in Canadian territory) did placer miners
really begin to exploit the Alaskan deposits., In rapid succession, miners
stampeded in 18%8 to rich discoveries im the Nome area of Alaska, then inm 1902
td the Fairbanks area; the Fairbanks placers were among the last of importance
to be discoverad.

Any history of placer mining would be incomplete witheout a word on dredg-
ing, which marked a major turn in operational efficiency. Dredging offered a
way to handle tremendous quantities of material at a low unit cost and made it
possible to mine where gold values were as little as a few cents per cubic yard.

Probably the first successful bucketline dredge in the United States was
operated Iin 1895 on CGrasshopper Creek near Bannock in Beaverhead County, south-
western Montana. Others quickly follewed, until by 1910, use of dredges had
grown s0 that in California alone 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: World War II then interrupted
mest operations. Costs rose beyond profitable levels afrer the war, and only
a few of the deactivated dredges were returned to service.

All gold dredges of any significance in the United States have been shut
down, and most have been dismantled or sold abroad. Placer gold productcion
teday is primarily a byproduct of washing sand and sravel for use as an aggre-
gate in the construction industry. Commercial placer mining by other means
continues only at a few locations,

Total placer pold production in the United States from 1792 through 1568
is given in table 1. California and Alaska have accounted for more than throe-
fourths of the total production of record. A large share of the overall pPro-
duction, it should be added, has come from dredges. The following list
ineludes essentially all Stcates and counties in which placer gold is known to
oerur {lg}:z

“Underlined numbers in parentheses refer to items in the bibliography at the
end of this report.




Alabama: Chilton, Clay, Cleburne, Coocsa, Randolph, Talladega.
Alaska: For areas of occurrence, see figure 3.
Arizoma; Cochise, Mchave, Pima, Pinal, Yavapai, Yuma.

California: Amador, Butte, Calaveras, Del Norte, El Dorado, Fresno, Humboldt,
Imperial, Kerm, Los Angeles, Madera, Mariposa, Momo, Monterey, Nevada,
Placer, Plumas, Sacramento, San Luis Obispo, Shasta, Sierra, Siskiyou,
Trinicty, Ttuolumne, Yuba.

Colorade: Adams, Boulder, Chaffee, Clear Creek, Costilla, Eagle, Gilpin,
Hinsdale, Jefferson, Lake, Mineral, Moffat, Montezuma, Fark, Routt,
San Juan, San Miguel, Summit.

Georgia: Barrow, Bibb, Carrell, Cherckee, Dawson, Douglas, Fannin, Forsyth,
Fulton, Gilmer, Greene, Haralson, Hart, Henry, Lincoln, Lumpkin, Madison,
Marien, McDuffie, Murray, Newton, Oglethorpe, Paulding, Rabun, Towns,
Union, Walton, Warren, White, Wilkes.

Idaho: Ada, Adams, Bannock, benewah, Boise, Bonneville, Camas, Cassla, Elear-
water, (uster, Elmore, Idahao, Latah, Lemhi, Uwyhee, FPower, Shoshone, Twin
Falls, Valley, Washington.

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

Nevada: Clark, Douglas, Elke, Esmeralda, Eurcka, Humboldt, Lander, Mineral,
Nve, Ormshy, Pershing, Washoe, White Pine.

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

North Carclina: Anson, Burke, Cabarrus, Caldwell, Catawba, Chatham, Cherckee,
Clay, Cleveland. Davidson, Franklin, Gastonm, Granville, Guilford, Halifax,
Hendersom, Iredell, Lincoln, Macon, McDowell, Mecklenberg, Montgomery,
Moore, Nash, Orange, Person, Polk, Randolph; Richmond, Rowan, Rutherford,
Stanly, Union, Warren, Yadkin.

Oregon: Baker, Coos, Curry, Douglas, Grant, Jackson, Josephine, Union,
Wheeler.

South Carolina: Cherokee, Chester, Chesterfield, Kershaw, lancaster, Spartan-
burg, Unicm, York.

South Dakota: Custer, Lawrence, Fennington.

Utah: Beaver, Daggett, Garfield, Grand, Piuce, 3alt Lake, Ban Juan, Sevier,
Uintal.

Virginia: Albemarle, Buckingham, Culpeper, Cumberland, Fluvanna, Goochland,
Louisa, Spotsylvania, Stafford.

Washington: Chelan, Clallam, Ferry, Kitritas, Lincoln, Okanogan, Hharco=




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

Placer gold Placer share Placer share
product fom, Rank =as of all gold of all gold
State thousand placerx produced in produced in
troy ounces producer State, percent country,?!
percent
Alabams s s v cavrausias 15 18 30.0 Hegligible
Alaskaeansvsarssass 21,130 2 70,2 b7
Arizona.ssivivannas 2006 10 3.7 2
California..eiveans 68,470 1 B4 .3 21.7
Colorados.sauaviais 1,798 7 4.4 o0
Georgilaiiciseisnaye 500 8 68.8 o2
Faaler, o o av s s i s e 5,625 4 677 L.8
Montangeassesssnsnes §,001 3 50.8 2.9
Revada:sasssssnenss 1,901 & Tl B
Hew Mexico,.vvannna 505 9 22..0 -2
North Carolina,..... 2435 13 20,5 o1
0 o - 7 3,500 5 60.2 1.1
South Caroling..... S 15 16.3 Hegligible
South Dakota.eevass 351 Il 1.1 il
Utah.csevesnensnnns 75 L4 4 Megligible
Virginidsasasssrans 50 16 29.8 Fegligible
Washington...vawuas 275 2 7.0 Wl
Wyoming, seesivasnas 43 7 47,6 Negligible
Totald eeeivnes 114,136 - - ()

'Based on total gold production of 316.77 mLi1iﬁﬂ ounces, including 4.66 mil-
lion punces from undesignated sources, Placer share of all gold produced

in country was approximately 37 percent
“Exclusive of small production not 1dequlub’ by States

Source: Based om data im table & of Bureau of Minss IC §
Cion of production for 1965-69 as reported in th
for those yeaars,

331 (24), with addi-
€ Minerals Yearbooks

WHERE 1) T0OK FOR PLACERS

Figures 1 and 2 show general areas of the conterminous United States and
Alaska, respectively, where placer gold ha= been produced. Placers can be
found in virtuwally any area where gold occurs in hard tock (lode) deposits,
The gold 1s released by weathering and stream or glacier acti on, carried by
gravity and hydraulic action to some favorabla point of deposition, and con-
centrated in the process. Usually the gold does not travel very far from the
source, so knowledge of the locatiom of the lode deposits is useful. Gold
also can be associated with copper and may Feorm placers in the vicinity of
cepper deposits, although this occurs less fErequently.

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




Scale, miles | -\4

FIGURE 1. - Regions of the Conterminous United States Where Gald Has Been Preduced From

Plocers, Note: See p, 4 for list of producing counties, Source: Reference 12,

the "Tertiary channels" in California) and certain rivar bench deposits are
examples of gold-bearing gravels that have been subjected to & number of such
events, Iollowed by at least partial concealment by other deposits, including
voleanilc materials,

Residual placer deoposits formed in the immediate vicinity of source rocks
are usually not the mest productive, although exceplions occur where veins sup-
plying the gold were unusually rich. Reworking of gold-bearing materials by
ELream dction leadd to the concentrations necessary Lor expleitation, 1In
desert areds deposits may result from sudden flooding and outwash of inter-
mittent sLreams,

As material gradually washes off the slopes and into gtreams, it becomes
sorted or stratified, and gold concentrates in so-called 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 bur may =2till have the white-tu-gray vein quartz or other rock
material attached to or enclosing it. As gold moves downstream, it is grad-
uslly freed from the accompanying rock and flattened by the incessant pounding
of gravel., Eventually it will become flakes and timy particles as the flat-
tened pieces break up.
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DISTRICTS
Valdez Creek |9
Yentna 20
Chistoching 21
Nelchina 22
Nizino 23
Aniak 29
Bethe] 25
Goodnews Bay 26
McGrath 27
Kiana 28
Shungnak 29
Council 30
Falrhaven 31
Kougarok 32
Koyuk 33
Nome 34
Port Clarence 35
Bonnifield

Chandaolar
Chisgna
Circle
Eaogle
Foirbanks
Fortymile
Hot Springs
Hughes
Iditarod
Innoko
Kantishnao
Koyukuk
Marshall
Melozitnao
Rampart
Ruby
Tolaevana

™~
/ x__hthj %\\

0 100 Z00 300

Scole, miles

FIGURE Z. - Plocer Mining Districts of Alaska. Source: Reference 22,




Some golé iz not readily distinguishable by the normal gualities of
orange-yellow to light yellow metallic color and high malleability, where it
gceurs in & combined form with another element, guch as tellurium. Upon
weatheriong, such gold may be coated with a crust, such as izon oxide, and have
a rtusty appearance. This "rusty gold," which resists amalgamation with mer-
cury, may be overiocked or laost by careless handling in placer operations,

As mentioned befora, the richest placers are not necessarily those occur-
ring ¢lose to the source. Much depends oo how the placer materials were
reworked by npatural forees. Streambed placers are the most dmportant kind of
deposit for the small-scale ecperator, but the gravel terraces and benches
above the streams and the ancient river chanmels (often concealed by later
deposits) are potential sources of geld. Other types of placers include those
in oulwash sreas of streams where they enter other streams or lakes, those at
the foor nf mountalinous arsas or in regions where streams enter into broader
valleys, or those along the ocean front where beach deposits may form by the
sorcing action of waves and tidal currents. In desert aréas; placers may be
present along arvoyes or gulehes, or in outwash fang or cones balow narrow
AT NS

Because pgold is relatively heavy, it tends to be found clese to badrock,
unless incercepted by layvers of clay or compacted silts, and it often works

ay into cracks in the bedrock itself, Where the surface of the bedrock
is highly irregular, the distribution ol gold will be spotty, but 4 natural
ke guriface favors accumulation. Gold will colleet at the head or foot
eam bar or on curves of streéams where the current is slowed or where
the stréam gradient is reduced. Pockets hehind boulders or other obstructions
and even mossz-covered sections of banks can be places of deposition. Best
results usually come from materialy caken just above bedrock. The black sands
thal accumulate with gold are an excellent indicator of where to look.

IL should be kept in mind that each vear a certain ameount of gold is
washed down and redepeosited during the spring runoffs, so it can be productive
to rework sume deposits periodically. This applies chiefly to the near-surface
materials such as those deposited on the stream bars or in sharp depressions
in the channels, [he upstream ends of stream bars are particularly good
such deposita, Where high water has washad scross the surface by
st voute, as across the inside of a8 bend, enrichment often occurs.

In prospecting areas with s history of mining, try to find places where
mechanized mining had te stop because of an inability to follow and mine
crratic portions of rich pay streaks without great dilution from nonpaying
material. Smaller scale selective mining may still be practical here if a
miner is diligent,

Placer gold cccurs in so many areas that it would be impractical to Ery
to identify each of them here. One of the best recent publications covering
individual districts and areas is .5, Geological Survey Professional Papar 610
Principal Gold Producing Districts of the United States, published in 1968 (14
Also, a series of reports is being written describing the individual placer

2




gold deposits of various States portieons of States; Lo be published as
Geoloegical Survey Bulletins. For general areas of ocourrence the maps in
figures | and 2 may be consulted. Specific locations and names of mines can

often be found on the decailed maps prepared by the V.5, Forest Service, the

U.5. Bureay of Tand Managemont, the 1.5, Army Corps of Engincers, or the U.S5.
Geological Survey. Various State agencies may also have appropriate maps on
hand.

s ] = athéer § E in placer mining and as weuld be
of interest, particularly ineluding the
; e, American, Consumtes, Calaveras, and Yuba
tribu : » -6, 9). These rivers reach intc the famous
Bierra Nevada Mountaius from which much of thr gold is
g0 lound in the drainages of the Trinity and Klamath
2rn California gnd at scattered ::1nLﬂ in the southern part of
the State. £ Tertiary channels and gravels of the Sicrra Nevada Hange
have been ly productive sources of g:Ld and maps have been published
by the Eaiifo;n_h Divisien of Mines and Geology showing approximate routes of
these features. Two 0,5, Forest Service maps that the prospecter would find
of particular value in considering Lthe Sierra depesiks are of (&) the Dovnic-
ville, Camptonville, and Nevada City districts, Tahoe National Forest: and
(b) the Foresth and Big Bend districts, also in the Tahoe Hariomal Forest,
Maps covering the Trinity and Wlamath National Forests of norcthern California

might also be of intcerest.

deposits o
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Alaska
Most of Alaska's gold production has come from placers; principally those
in the Yukon River ﬁa~:1. although deposits are known on oearly all major
rivers or their tributaries (11, 19, 22, 33). Beach deposits in the Nome dis-
pre J1'-:*1, das have the river and rerrace or bench

trict have been n
placers In the drainages of the
the main p 1

in minirne
relatively

and Kuskolorim Rivers. Figure 2 shows
*. Climatic conditions play a great part
r hydraulic operation# of any kind is

= I
o Eile

Lhe scas

Horfhwest States (Mentana, Idaho, Oreson, and Washington)

Montana's &rlJL'ﬁ&' placer mining districts are in the southwestern part
of the State (13). The 'Llcra mining districlt asnd the many placers along che
Missouri River In the vicinity of Helena and upstream are among the more
important areas, The headwaters and tributaries of the Mizzeurl in Madison
County, particuolarly Cily and Banonock, are noted for early
placer production, Placer gold has also been produced on the headwalers of
the Clark Fork of the Columbia River at a number of poings,

near Virginin

The Boisze basin, northeast of Boise, Idaho, is most noted for the dr edg-
Ing of placers (21). Other well-known placer areas lie along the Salmon River
Idaho Counties and on the Clearwater River and its tributaries,

o
in Lemhi and
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particularly in the vicinities of Elk City, Pierce, and Orofino. Placer geld
is also found along the Snake River, but this is commonly fine-grained or
"flour' gold that is difficult te recover.

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

Washington is not noted for placers, alrhough gold has been found alomg a
number of its streams, including some on the western 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 besen a large placer gold producer, although lode gold
deposits--potential sources--are widely distributed throughout the State (27).
The prublem has been chiefly one of too little water. In the past, dry
washers were used extensively, as well as other methods that were very comserv-
ative of water. Producing areas were largely found in the western half of the
State and included American Canyon and Spring Valley in the Humboldt Range,
Pershing County, and the Manhattan and Round Mountain areas of Nye County.
Placers were also worked below Virginia City and in northern Elko County near
Charleston. Signs of limited placer diggings may be seen in many parts of the
State.

Colorado

A few important Colorade placers of the residual type are found on slopes
and hillsides In the immediate wieinity of gold wveins. However, placers in
Colorado are generally confined to narrow canyons below lode gold mining areas
withia the Rocky Mouncains im & belt which extends northeast scross the west-
ern part of the State (28). Almost 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 tributaries as far
upstream as California Gulch contain placer gold. Historically, placers were
mined first and led to development of Colorado's rich lode deposits,

Other Statesd

Among the other Western States, placer mining has been limited to only a
few localized areas, In South Dakota. the Black Hills (particularly the Dead-
wood area) and French Creek, near Custer, have been productive sources. Ari-
zona (32) and ¥ew Mexico (30) placers are in some instances related to copper
deposits that carry gold,.
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In the Hasterm States some of the streams draining the eastern slopes of
the southern Appalachian Range have yielded gold (1, 17). Saprolite deposits
(rock decomposed at the eriginal site) have been a source of placer gold in
Georgia (13) and che Carelinas (3). Generally, the sastern placers are
sparsely distributed and the gold is low in grade. Thus, few serious efforts
have been made at mining them since the early 1800's. Nevertheless, many loca-

tions offer possibilities for small opérations intended primarily for recre-
ational purposes,

OTHER THIKGS YOU NEED TO ENOW

Sraking Claims on Opén lands

Instructions on staking claims and filing lfor patentsz ¢can be obralned
from the U.S. Bureau of Land Management, In addition to Federal tegulatiens,
individual Gtates also have certain requirements pertaining to Lthe lucation of
claims on public lands, Information om these regquirements is available from
the Btate agency that deals with mining, Claims for mining can only be staked
on lands of the public domain.

Lands in areas generally subject tou location for mining, such as National
Forests, may be open or closed depending om whether the land has been with-
drawn for some special purpese. The status of the land can usually be deter-
mined by local inguiry to the U.5. Forest Service, or it ecan be checked at the
land Offices of the Bureau of land Management or at the Countyv Assessor's
Office. The status of land being considered for mining should be esztablished
befors any significant investment of money or labor has been made., This will
Insure that the ground is open to location sv that the prospector can stake a
valid claim and protect his investment.

When entering any land te examine for or attempt to mine placer gold, a
person should determine if it is privately owned, previously located by claim
that may still be valld, or possibly held under patent, which conveys Che
right of private ownership, Under any of these conditions, the unszuthorized
intruder is trespassing and has ne legal rights rto the gold he may produce.
Usually some sign or indication of ownership is evident, or a loeal resident
can supply the information necessary L0 determine ownership, but In any event
one takes hig chances when the status of land {2 ungertain. At the worst. the
land may be protected by a shotgon. Active claims shouild be clearly marked,
and records may be checked in the respective County Courthouse Lo determine
approximately where and when they were located. It should be added that, how-
ever mecessary, such checking cam be tedious.

The basic laws on location of mining claims in the public domain ere con-
tained in the General Mining laws of 1872. Placer claims generally can be
located on lands that would be classified as locatable if they contdained veln
or lode deposits. Neither the beds of navigable lakes and rivers nor lands
below high tide are subject to mineral location. However, new claims can be
located over abandoned earlier ones, although Lhe meyr locater may he 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 [.5. citizens, by those who have declared
their intention te become cltizens, by an association of qualified persons, oOr
by a domestic corporation., A locatlionm may be made by & minor who has reached
"the age of discretiom,' and without regard ro the sSex or residence of the
locator, A person may make valid locatlons as an dgent for othar qualifiad
parties who may not have even seen the ground. No limit is placed by Federal
ctatutes on the number of leocations that may be made, and claims may be amended
and boundaries changed at any time, provided such changes do not interfere
with the rights of cothers,

Generally, a placer claim is established by posting a notice of location
upon-a tree, & rock in place, a stone, a post, oOr 4 munument. This must con-
tain the name of the claim, name of locator or locators, date of location,
number of sguare feet or acreage claimed, and sufficient description of the
¢laim by reference bto some natural object or permanent monument o identify
the claim, following which the boundaries of the claim must be marked so they
may bo readily traced. Requirements for marking of boundaries wary somewhat
by State. A location may not exceed 20 acres for any one person nor 160 actes
for an association of personz, and claims should conform as nearly as practi-
cable with the rectangular subdivision characteristic of the U.5. system of
public land surveys.

I

At least ome discovery of mineralization is required per claim (20 to
160 acres) "that would justify a person ol ordinary prudence in the further
expenditure of time and money, with reasonable prospect wf success in develep-
ing a profitable mine."" A discovery implies a certaln amount of excavation
to chow rthat the roguired mineral is indeed present; although State laws wvary
somewhat on this point. A minimum annual expenditure in labor and improve-
ments of $100 must be made to hold possession of a mining claim, and evidencs
tt this effect must be duly recorded by the appropriate county recorder. Such
work iz generally known as “assesament work.'! Provisions are alsc made for
miblsites on nonmineral land. Since September 1258, the requirements for
asscssment work may be satisfied by conducting geological, geocheémical, and

f g

geophysical surveys under the supervision O guolified expert.

=]

Unpatented claims may be bought and sold, but their use is restricted ta
mining purposes only. Any use of the suriace for purposes unrelated or for-
ejign to mining is unauthorized. Ownership of both the minerals and lands
prospected and developed is acttained by rhe process of patenting. rior to
patenting, the claim holder has possessory rights only Lo the minerals.

A number of reguirements must be met for a patent, which is obrained
through the U.S. Bureau of |and Mapagement, Thess include proof of discovery
of valuable minerals, expenditure of at least $500 in labor and improvements,
payment fer Liling application; publishing costs, and other items. Specific
information on plaver mining patent applications and on adverse claim proce-
dures in Lhe case of contested rights can be found under parts 3863 and 3870,

®For assistance regarding location of mining claims on the public domain, the
RBureau of Land Management of the U,S, Department of the Inrerior should be
gonsulied.
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titla 43, of the Code of Federal Regulations pertaining to mining claims under
the Goneral Mining Laws of 1872,

Public Law 167, enacted July 23, 1935, provides for mul-inle use (453 the
surface of public lands, This doegs not alter the valid
tions based upon sufficient evidence of discovery, I
whereby the Government agency resSpon=ible for administering =
can challenge a mining claimant. 1In this way the guestion of surface rights
ig cleared sc thar the fullest uze can be made of the land.

Under Public Law 359, emacted August 11, 1955, mining is permitted on
lands which have been withdrawn frem location or reserved for power develop-
ment and for other purposes, provided certain steps arc taken. In this case,
permission to mine must b nt:ta1.£v.: frem the Secretary of the Interier. Claims
located before the date of the act on a power withdrawal are reloeatabla,

Landa accorded to Indian Resérvations are not subject to claim under
U.5. mining laws. (From June 18, 1943, to May 27, 1955, an exception was made
for the Papago Indian Reservation, but such fres mineral encries were then cur-
tailed (43 CFR 3825, formerly 3635).) One wishing to prospect or mine on
Indian lands must obtain 3 lease from the Secretary of the Interior; applica=
tion for the lease should be made through the reservation superintendent,

On State-owned lands, application for prospecting or mining Iecass should
be made to the appropriate State authority., Regulations on granting such
leases vary by State. Mining claims can be Tocated on private stock-raising
homeatead lands where the Government has reserved richts to minerals, although
certain limitations are specif to protect the homesteader and to provide
reimbursement for damage to crops or ko tangible improvements., Taylor Grazing
Act Tands are also subject to location.

ia
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Privarely owned la re u y leased or may be purchased outright for
mining purpcses. Normal lea will carry a royaloy provision on the min-
eral production as a perc ntage of Che gross or net value received from sales,
Many different arrangements are possible, depending upen the requiremeénts or
bargaining pesitions of the polential lesser and lessee.
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laws by the Public Land Law

The recent completion of studies z 1
1 Comnissicn can be axpected to
£L

L&)
Review Commission and recommendations by

result in changes in regulations that could affect plaver location procedures
or mining rights. Information on such changes as thev occur will become avail-
able from the Bureau of Land Management, U .5, Deparitment of the Interior,

Problems With Water Rights, Water Supply.
and Stream Pollution

The need for a good, dependable, and plentiful supply of water increases
geometrically with the scale of operation in placer mining. Panning gold
requires very little water and can be done in a small tub if necassary. AL
the other extreme, the hydraulle monitor, ence in use; employed large flows of

water under high pressure, and sluicing at a large operation could consume




virtually all the water that might be available. One thing the placer miner
must kecp in mind L5 the seasuns]l nature of stream flow. This affects both
the supply of water and also the problems of pollution for downstresm users

and damage bto stveam scology.

Various means are used to divert and impound water. Channels, pipes, and
flumes can be constructed Lo conduct water where it is wanted. If supply at a

continuous flow is limited, storage must be provided, and placer operatiom is

then restricced Lo periodiec activity and depends on the capacity of the reser-
voir, A simple tank may wake a suitable reserveir for a small operation.

Pumps are commonly used now wheres power 18 cheap enough, and the recireulation
enables use of 2 smaller supply of water,

The question of water rights has always been important to the pldcer
miner and iz a complex subjech in itself. Legal authorities shioulé be con-
sulted in case of any doubts or disputes, Tt has been common practice im
placer mining o measure water requirements in terms of "miner's inches,"
whicl gan be converted to rate of flow by the approximate factor of 40 inches
to 1 cubie foot per second (the lepal conversion inm Arizena, Califormia, Mon-
tana, and Oregon; other States vary). One cubie foot of water is equivalent
to gbout /.5 gallens. Thus, a miner's inch converts toe 11.2 gallons per minute.

Warter Flows are messured fret
in acre-feet, the ttar
deross an arca of
brated weir, but
if the quantity
in hydraulic op
ber of eubic wy=

duty will wary

in eubic per second and storage iz measured
being equiva te a l-foot depth of water spread
Measurement of flow is usually done with a cali-
flows can be estimsted by average veloclty or by other methods
5 &, A term used to describe the effecriveness of water
iz its "duty," which is usually expressed as the num-
vel washed por miner's inch per 24-hour day. Water
» with the mining sicuacion,

BIrE
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where plaocer mining has been important in the past, such as Cali-
fornia, have enacted delailed and quite strict laws regarding stream pellution
from placer operatic Such laws require the construcrion of a settling pond
or ponds of nt size to clarify the warer used in mining before it is
discharged [nle Lhe stream. Purthermore, they may reguire that aluminum sul-
fate and lime or some similar clarifving substance be added to the offluent to
avold rendoring che water in the stream unfit for domestic water supply
purposes

L5

sufficie

Regulations regarding stream pollution may vary with the stream and the
particular porcion of the State, 5o the sppropriate control agencies should be
consulied, in California, the California Debris Commission and the California
Departmeat of Fish and Game regulate discharges from mining operations. The |
Califernlas Fish and Game Code curtadils mining opsrations in the Trinity and
Elamzth Hiver fish and game district between July 1 and November 30, "execept

+h

wien the debris, substances, tailings, or
de not and cannct pass into waters in the

other effluent from such operations '
said distriet." Federal and State

"Quotes in the following sections are cbtained from relevant Sections of
Californin

statures.
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water resource and water quality control agencies may also have something te
gay about placer mining discharges, and it is wise to check with them before
undertaking any sizable project,

legislation in California that closed down hydraulic mining on the
Sacramento River and its tributaries goes back many vears, An act entitled
"Protection of Domestic Water Supplies From Pollution of Placer Mining Oper-
ations" covering the watersheds of the Sacramento and San Joaguin Rivers
(A. B. 2006) was passed in 1941, requiring a permit for placer mining from
the California Debris Commission and compliance with a number of provisions
specifically aimed at dredging.

Who Can Advise You

Ihere are many sources to which the novice placer miner may turm for
information. Probably the first should be the particular State agency dealing
with geology, mining, conservation, or development. Universities with geology
or mining departments will have knowledgeable people who can be comsulted. A
readily accessible source of information is the reference section of your pub-
lie library. Professional engineers and consultants may be contacted through
professional organizations or directly, by telephone,

Federal agencies most concerned with the problems of placer mining are
the Bureau of Mines, the Geological Survey, and the Bureau of Land Management,
Department of the Interior. Generally, the Bureau of Mines is best equippead
to handle technical or statistical guestioms; the Geclogical Survey provides
information on geology and deposits; and the Buresu of Land Management is
involved in land ownership and evaluation 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 National
Forest in 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 informatien on claim staking and placer locations within that county.
Forms for location notices are normally available at the County Courthouse in
mining localities or may be purchased at a stationery store., Questions about
possesaion and sale of gold come under the purview of the Department of the
Treasury.

HOW TO LOO¥K FOR PLACERS

Once decided on the area of search and armed with some knowledge of the
characteristics of deposits to look for, then you are ready to explore. Most
areas are rclatively settled today and are accessible by car, or at least lie
within a few miles of a road. A possible exception is Alaska, where an air-
craft or beat might be needed to reach the site. Regardless of the type of
transportation, you will need adequate supplies and equipment to sustain vou
and your companions for an extended stay in the field. With a gold pan for
gach and setting out from-a base camp it should be possible to determine :
within several days if the potential for the area is good.




Eoguipping Yourself

Camping and outdoor recreation in general have become so popular that
many commercial sources of equipment and information are now available, &Some
stores appeal to the budget-minded, while others, such as the specialty shops
for camping supplies, have a wider selection of usually more durable products.
Rooks on camping are available at the library, and reliable merchants will
recommend the equipment best suited for a particular use. Many of the com-
forts of home can be found in the ordinary camp today. Backpacking has bene-
firted from developments in lightweight materials and foods, The amounts and
cypes of goods and equipment selected will depend on the remcteness of your
locarion and accessibility of a resupply point. The prospector might wish to
travel with a mobile home, trailer, or camper, or he might simply pack his
gear on his back and head up the trail. A few suggestions are in order here,
but Che individual must do much of his own planning, since reguirements and
tastes vary so greatly.

Basic Eguipment

Among the essential implementcs neaeded for prospecting are a pick; a long-
handled, round-pointed shovel; and a gold pan, preferably a 10- or 12-inch-
diameter pan which can usually be purchased at hardware stores in gold-mining
areas. A small prospector's plck is alse useful, and a magnet and a small
amount of mercury should be carried to separate the gold from black ‘gand efter
panning, Specialty stores and menufacturers can provide the more slaborate
equipment, such as skindiving gear, ready-built sluices, and mechanical gold
separation devices, if desired.

in some cases. a bucket or wheelbarrow may be needed to Lransport male-
rizls to the washing site, and in additiom; a heavy l/4- to L/2-inch-mesh
sereen is handy to separate out coarse materials. A small screen ¢Uf Lo nest
it the upper part of a gold pan can be useful for che zame purpose in panning.
A gold pan the same size as the one used for panning will make 3 most effi-
cient nesting screen if a close pattern of holes is drilled in the bottom.
Holes usually should be 1/4 to 3/8 inch in diameter, depending on the average
gize of the meterial being sampled. istance hetween holes should be about
the same as the diameter of the holes. In some areas these pans can be pur-
chased readymade. For weighing gold, a small balance scale gradudated in

milligrams may be desirable. A compact, folding type of balance ls available
for this purposa.

=]

A compass will be needed for establishing claim lix
your way out of the woods LE lost, Adequate maps s d bz carried. A hand
magnifying lens is helpful in identifying minerals, Hags may be nseded to
carry ovub samples; plastic bags are the hest because samplas may be damp. A

rocker may beo transperted Lo the site eicher agsembled or in & knocked-down
condition. Lf mining is planned, lumber and othar materials to build & sluice
may be carried to the site. (See construction details under respective head-
ings,) More elaborate equipment such as pumps, pipes. hoses, and light plants
might be taken in by pack animals 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
comfort and sanitation. A foam pad or air mattress adds comfort to sleeping.

A length of rope is useful for many purposes around camp, from raising the

food out of reach of amimals to extracting & car ifrom a mudhole. For hiking,
all necessary equipment for the period away from camp should fit into a manage-
able backpack of some kind.

An ax, 4 flashlight, a knife, and matches are almost indispensable.
(Fires in the FNatiomal Forest should be made only in designated areas or after
comsulting the local forest ranger.) A water bucket is often reguired. and a
good crosscut saw will be found useful. Guns and fishing equipment can be
taken to supplement the food supply and to provide some additional recreation.
Guns are seéldom necessary Ior protection from animsls, A canteen with =
2-quart or larger capacity is advisable in many areas, depending on dryness of
the climate, You will need water-purification tablers whetre streams are can-
taminarted, whether by grazing stock or for other reasons. A miner's lamp,
which consumes calcium carbide, is sold at some hardware stores and can be
used for a serviceable light, although most people when away from electricity
prefer gasoline or propane lamps., A carbide lamp will alsc be useful for any
underground work., The special miner's safety lamp is recommended wherever air
may be bad. Stoves that burn gasoline or pressurized gas are in wide use in
camping and even gas refrigerators may be taken -alomg "to cool the beer,"

(For low-budget operations, a swift-rumiing stream will serve this samé pur-
pose well.) For any length of time in the field, an oven for baking is a val-
wable amenity. A reflector oven for use next to a campfire can be made of
light sheet metal and will give excellent results, alsc serving as 3 place te
keep food warm,

Supplies

Freeze-dried foods are generally geood and easy to carry and prepare,
although somewhat more expensive than most other foods, For estimating pack
weights, about 2 pounds of dehydrated and freeze-dried foods is needed per
person per day. Canned foods should be avoided when backpacking because of
their weight, but they are otherwise satisfactory. Disposal of empty con-
tainers should be dome with consideration to others who may follow and wish an
uncluttered landscape; burial is usually recommended.

Suggested food supplies for a prospector's camp include the following:
bacon, beans, cheese, =zalt; baking powder and soda, coffes, tea, onions,
potatees, fruits, corn, peas, raisins, rice, flour, crackers, cereals, butter
or margarine. powdered milk, egge, pancake and waffle mix, sugar. syrup, and
fresh meat and vegetables as practicable. Many other items can be added to
the list, but these are most of the basics. Utensils should include a varisty
of dishes, silverware, a sharp knife, spatula, can opener, [rying pan, coffee
pot, and several different sizes of pots and pans. Towels, both paper and
cloth, scap, scouring pads, and meral oy plastic tubs or basins will be nesded
for cleaning up,

Extra clothing should be included in vour supplies for warmch and for
changes. Mosquito metting may be a virtual necessity in some areas, and ade-
quate amountz of a good insect repellent should be packed.
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Safety Needs

Probably the most troublesome and =t times the greatest hazard in the
wilds today is the bear. People may argue which type of bear has the meanest
temperament, but any type may leave your camp & shambles when in gearch of
food, and under certain circumstances any bear will attack & person. Placing
food out of reach or im a =securs container will help reduce the acrtraction.
Fortunately, most bears will turn and run when frightenmed by loud noises.
Other wild animals are seldom danmgerous except when provoked, but smaller ones
such as packrats can inflict considerable damage on camp gear and foodstuffs.
Poisonous snakes, spiders, ticks, gscorpions, and the like should be treated
with traditional caution; thelr presence should be anticipated in most areas,
Learn to identify and avoid poiscn oak and poison ivy! Knowledge of first aid
is essential for dealing with emergencies that might arise on an outing, and a
study or review of the subject should be included in any preparatioms.

Some of the persomal hazards faced in the out-of-doors include twisted
ankles, lacerations from falling in brush, falls from slippery rocks or crude
bridges when crossing sCreanms, breaking through floors in old building ruins,
and Falls or cave-ins in old mine werkings. Beware of bad air in any old
workings! Danger of drowning is always present when working around the deeper
streams or pools when placer mining.

Many types of first aid kits amd equipment are on the market. The choice
of kit is one of size and variety of content. 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 considerable sunshine; tanning lotion, sunglasses, and
a hat are needed, and salt tablets should be taken as designated to prevent
heat prostration. Wearing a safery hardhat and safety glasses may be advis-
able at times.

Panning for Gold

The standard gold pan iz made of stiff sheel iron and is 16 inches in
diameter at the top and 2-1/2 inches deep. The rim is flared outward at am
angle of about 507 from the vertical, Smaller pamnc are used for testing, and
it iz advisable for most pamners to use either a 10- or 12-inch size for han-

) dling ease. Probably the 12-inch is the most widely available. Frying pans
or other cooking utensils may also be used for washing out gold but are less
affecrive; Before any kind of container j& used for panning it should be
c¢leaned thoroughly and all grease should be burned out, WNew pans generally
are greasy and should be heared over & fire until this coating is gone. Even
a rusty pan, if clean, can be used gatisfactorily. In fact, the roughness due
to the pitting of the rust may assist in helding back the gold.

There arc different technigues and subtle wariations in the art of
panning--experience teaches which is best. Those with wide experience and
much practice can recover the most gold with the least effort. 1t is some-
times said that good panning technique lies in the action of the wrists.
After much practice the good panner should be able to save even the very fine
zold that may be nearly but not gqulte free from the black sands.
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The pan usually is filled level with the top, or slightly rounded, depend-
ing somewhat upon the nature of the material being washed and the persomal
preference of the panner. Tt is then submerged im water. 8till water 6 inches
to 1 foot deep 15 best. While under water the contents of the pan are kneaded
with both hands until all clay is dispersed and the lumps of dirt are thor-
oughly broken, The stomes and pebbles are picked out after the fines are
washed eff, Then the pan is held flat and shaken under water teo permit the
gold to settle te the bottom. The pan is then tilted and raised quickly--
stil]l under water--so that a swirling mocion 1s imparted and some of che
lighter top material is washed off, This operation ie repeated, occasionally
gshaking the pan under water or with water im it until only the gold and heavy
minerals are left., With proper manipulation, this material concéntrates at
the edpe of the bottom of the pan, Care must be taken that none of the gold
climbg to the lip of the pan or gets on top of the dirc.

Nogpets snd codarse colors of gold cem now be picked out readily with a
tweezer or with the podnt of a knife, Tleaning the black sand from the finer
gold is more difficult, but can be carried mearly or entirely to completiom by
careful swirling of the contents ag described sbove, always watching to see
that none of the colors are climbing toward the lip., This part of the ovpera-
tion usually is dons over another pan or in & tub so that if any gold is lost
it can be recovered by répanning.

The concentrates should be dried, and the black sands (composed largely
of magnetite) can then be removed by a magnet or by gently blowing them on a
smooth flal surface. 1If there is 2an excessive gquantity of black sand, the
gold ususlly iz amalgamated by purting a portion of a teaspoonful of mercury
in-the pan, In ssmpling work, extra care should be baken to see that no fine
celors are lest. When mining, however, additional time needed to insure that
all colors are saved probably is not justified because the value they add is
go amall,

4 word should be said hers about other minerals thal you may ssc in your
gold pan, Pyrite ("fool's golid,'" an iron sulfide) and mica are often mistaken
tor gold by the novice. Pyrite, which iz usually a brassy yellow to white
color, will shatter when struck with a hammer and becomes a black powder when
tinely ground. Miea; which may have a bright, bronzy appearance, is distin-
guished by its light weight and [lat, platy cleavage. Both minerals are common
im gold areas. Other minerals that will colleet with the gold and black sands
because of high specific gravity include ilmenite (iron-titanium oxide), hema-
tite (nonmagnetic Iron oxide), marcasite (an iron sulfide), rutile (Litanium
oxide), scheelite (calcium tungstate), wolframite (iron, manganese tungstate),
tourmsline (boren and sluminum silicate), Zircon (zirconium silicate), chrio-
mite (iron and chromium oxides), and cinnabar (mercury sulfide)., If present
in sufficient guantity, these latter minerals may have some economic signifi-
cance, although efforrts ro recover them as byproducts are seldom werthwhile.
Native platinum, elemental mercury, lead shot, and similar materials are also
occasionally found in the pan.
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EVALUALTON: SHOULD YOU IRVEST AND MINE?

This question bacomes moTe diffieult to answer &s the size of the planned
pperation increases. Estimation of the amount of gold recoverable and the
sverall costs of investment and mining is no simple matter and calls for
highly experienced enginesering skills for any moderate- to large-scale project.
Elaborate procedures of sampling and evalustion cannot be followed by the
small-scale operator because of the cosi. Thus, his decisions must be based
on &4 variety of factors, A0T the least of which is intuition. Needless to Ea¥,
many mistakes have been made, with much resultant waste of money and effort.
Do not let what started out as 2 recreational activicy become yvour miABCeT
instead ©f your servant.

Sampling Technigques

Many metheds of sampling are possible, including the simple panning oL
gravel from surface exposures, churn drilling, test pitting and trenching,
shaft sinking, and drifting. As an aid in tracing possible gold-bearing chan=
nels, geophysical techniques have been employed with some success, but proper
uge aof the typlcal instrumants involved is generally reserved to sxperls.
Moresover, interpretation of results is seldom adeguate to provide any quanti-
tative estimates, although the information gained can be useful in planming an
exploration pProgram.

For a thoroughgoing discussien of exploration and sampling technigques
the reader is referred to the recent Bureau of Land Management publicatiom by
John il. Wells, entitled Placer Fxamination: Principles and Practice (31).
Walls' description of panning is particularly recommended.

Fanning and rocking (described later) are the basic means of determining
rhe recoverable gold content of placer materials. A fire assay, somerimes made
on & comcentrale, provides a relarively complete estimate of the gold content
of the material, but a poor estimate of how much gold can actually be extracted
by comventional washing metheds. Thus, placer geld is seldom assayed, except
to determines its fineness (measure of gold purity, =see p. 37). Im estimaring
the walue of gold in the pan afier washing a quantity of gravel, the technique
of counting nuggets and Veolors" is normally followed. Generally, pieces
worth more than 5 or 10 cents are considered as nuggets; smaller particles are
colors, When skill is developed in estimating the various sizes of particles,
a good degree of consistency can be achieved in the results.

Where samples can be obtained across a section of the bank exposed along
i creek, if ig good practice to cut & vertical groove or chammel of fairly con-
sistent width and depth, The sample may be cut from top to bottom, or in seg-
ments comprising several different gamples if the bank shows distinct changes
ipy materials. Bars may be sampled by digging a vertical hole, clear to bed-
rock if possible, and panning the product. For surface mining of "skim bars,"
sampling consists of simply taking a panful from a favorable point and visually
estimating the amount of similar material in the viginity. Clearly, there is
aot much zccuracy in any of these methods, but the deposition of gold in such
jocations is bound te be erratic anyway. More representative sampling ig usu-
ally possible In the larger deposits where deposition and size of gold parti-
c¢les is more uniform or consistent.

s R
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Caloculating What Yeou Might Have

For the small-scale miner, sampling will usually be limited to taking a
panful here and there and possibly rumnning a larger sample through a rocker or
gluice if panning discloses any gold. If colors are found, a record should be
made of the number and eastimated size of celors per pan and the approximate
iocation. The sampling thes progresses until ome is assured the prospects are
good enough o warrant a mining operatiom of some sort.

A scale of sizes and approximate values :of coleors based on pure gold at
£35 an ounce is as follows; (Note: Mesh = screen size in openings per square
inch; minus 10- plus 20-mesh material will pass screem with 10 openings per
sguare inch bur be stopped by screen with 20 openings.)

Coarse geld, plus 10 mesh: should be picked out and weighed
individually, wvalue about 51 per gram.

Medium gold, minus L@ mesh but plus 20 mesh: 2,200 colors per
troy cunce, value about two-thirds of & colexr to 1 cent.

Fine gold, minus 20 mesh but plus 40 mesh: 12,000 celors per
truy ounce, value abouf 3 eclors to 1 cent,

"Flour" gold, minus 40 mesh: 40,000 colors per troy ounce,
value abont 10 caolors Lo 1 cent

Lw

Differing fineness or price will affect the values somewhst.

It is common to repert panning results in cents per pan. 5o, assuming
you have determined that & "pan factor" of abeout 400 pans per cubic yard (bank
measure) for the 12-inch pan is a suitable figure, multiplying the cents-per-
pan figure by 400 gives the estimated value per cubie yard.

Another mgans of estimating is to rank the colors inte three groups, as
follows:

[

Humber colors weighing over 4 milligrams

2

Number colors welghing between 1 and & milligrams

Number 3: colors weighing less than | milligram
(Note: 31,103 milligrams equals 1 troy cunce.)

Scales will be needed to check the weights until the eye can judge the 3sizes
ptoperly. It is recommended that particles over 10 milligrams be weighed indi-
vidually. A rough measure of value is ovne-tenth of a cent per milligram.

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

of the number of coleors of each rank. After sufficient practice, good esti-
mates will come sasily. Thickness has a great bearing on weight: For
instance, some gold might look large, but actually be flat, flaky, and hence
very light.
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Determining the overall wvalue of & deposit with any accuracy ¢alls for a
knowledge of accepted practices and mathematical procedures for weighting the
values and sample intervals. It ig important-also to wpnderstand the statisti-
cal principles of variatien and distributiom; which are beyond the scope of
this report. Generally, tche practical prospector will take a few mMEASUrements,
make some crude calculations using his panning results, and decide to stay oT
moye OT.

HOW 10 GO ABOUL MINING

When a site where gold is known EQ OQCCLE has been found, and after it has
been sampled and judged worthy of further effort, the owmership status should
be checked to assure that the ground is open for ¢laiming., Then, alter stak-
ing adequace claims {or arranging Lo lease if the ground Ls not open Lo claim).
you are ready L4 consider mining. Whether mining permits are required by
those State agencies involved with Flsh and game or watersheds should be
investigated, because placer operaLi: of any size may drastically change the
local water quality. A simple operation may have virtually ne effect om &
stream or surroundings, but when materials amounting to more than a few cubic
yards a day are handlad, the possible effecls begin to become significant.

Cheosing a3 Method

Among the simpler hand sethods of recovering gold are rhe gold pan, the
rocker, the dip-box, the long Com. and the sluice. Panning has been described
in a previous sectlom, sntitled "How to Look for Flacers," and will mly be
discussed briefly here. The pan 1s generally too slow o be effective Eor
anything more than prospecting. lhe rocker is a time-honored device of the
small-scale miner with limited means. The dip-box and long tom might be con-
sidered more like simplified sluicing methods than distinct methods in them-
selves. As a method, the long tem has mever been very popular but is deseribed
here for its posslble hiscorical interest. Other merhods used in specific
circumstances would include the surf washer, the dry washer, and skindiving.

The simpler methods all normally invelve hand-mining operations (zhovel-
ing and/or picking of the gold-bearing materials), Limited mechanization iz
sometimes 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 marketad by several manufacturers. Pumps and small excavators
can often be adapted to the small mining operation by the enterprising miner.

The more complex methods, such as ground sluicing, hydraulicking, drift
mining, excavation using powered equipment, and dredging, require comsiderable
investment, knowledge, and experience; & full discussion of these methods is

beyond the scope uf this report.

The choice of method depends primarily om the scale of operation and the n
availability of water, These ané orher characteristies of the different
methods are discussed below.
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Gold Pan

Panning is the hardest way to wash gold from placer gravels, but it is an
inexpensive and completely moblle method. A persen can dig with & pick and
shovel much faster than he can pan the marerial dug, s¢ it pays to treat only
the highest grade products by panning once one has settled down to mining,

An experienced persom can wash about 10 large pans per hour, the equiva-
lent of approximately 1/2 to 1 cubic yard of gravel per day, depending on how
clean rhe gravel is. A level-full, standard lé-inch pan might contain roughly
22 pounds of dry bank gravel; chere are approximately 150 to 180 pans per cubic
yard of gravel, More than twice as many 1Z2-inch pans would be required per
cubilc yard, The top dirt or cover is usually cast aside and the few inches of
material directly above bedrock and the material scraped from crevices is
panned. Places to look anmd the proper pamning technigue have been covered in
earlier sections.

Rocker

At least twice as much gravel can be worked per day with the rocker as
with the pan, The recker or c¢radle, as it is sometimes called, must be manip-
ulated carefully to prevent logd of fine gold, With the racker, the manual
labor of washing is less strenucus, but whether panning or rocking, the same
method is used for excavating cthe gravel,

The rocker, like the pan, is used extensively in small-scale placer worl,
in sampling, and for washing sluice concentrates and material cleaned by hand
from bedrock in other placer operations. One to three cubic yards, bank mea-
sure, can be dug sand washed in a recker per man-shift; depending upon the dis-
tance the gravel or water has to be carried, the character of the gravel, and
the size of the rocker. Rockers are usually homemade and display a wvariety of
designs., 4 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 Lha
washing box conzists of sheet metal with heles gbout 1/2 inch in diameter
punched in it, or a 1/2-inch-mesh screen can be uded. Dimensions shown are
gatisfactory but variations are possible., The bottom of the rocker should be
made of a single wide, smooth board, which will greatly facilitate cleanups,
The materials for building a rocker cost only a few dollars, depending mainly
upon the source 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 swaved
back and forth, The water usually isdipped up in a simple long-handled dipper
made by nailing a tin can to the end of a stick., 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 our. The undersize
material goes over the apron, where most of the gold is caught. GCare sheuld
be taken that not too much water is poured on at ono time, as some of the gold
may be flushed out. The riffles stop any gold that gets over the apron, In
regular mining work, the rocker is cleaned up after every 2 to 3 hours, or
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FIGURE 3. - Basic Design for o Prospector's Rocker, (Note that hopper is built to slide
hack and forth, bumpina the sides as unit is recked.)

of tener when rich groumd is worked

and gold begims to show on the apron or in
the riffles, 1In cleaning up after a r

un, water Ls poured through while the

washer is gently rocked, and the Lop surface sand and dirt are washed away.
Then the apron is dumped inte & pan, The material back of the riffles in the
sluice is taken up by a flat scoop, placed ac the head of the sluice, and
washed down gently once or twice with clear water. lhe gold remains behind on
the boards, from which it is =craped up and put into the pan with the concen-
trate from the apron. The few colors left in the sluice wili be caught with
the next run. The concentrate is cleaned in the pan.




of nearly all the gold. Violent rocking should be aveided, so that gold wi
not splash out of the apron or over the riffles. The sand behind the riff
should be stirred occasionally, if it shows a téndency to pack hard, to pre-
vent loss of gold. 1f the gravel is very clayey it may be necessary Lo zoak
it for gome hours in a tub of water before rocking it,

Where water is searece, two small reservoirs are constructed, ene in Front
and the other to the rear of the rocker, The reservoir at the front served as
a sartling basin. The overflow drains back to the one at the tear, and the
water is wscd over again.

The capacity of rockers may be increased by using power drives. Such =
devices might be rocked by an eccentric arm at the rate of approximarely forty
6-inch strokes per minute. The capacity of the typical machine with two men
working is 1 cubic yard per hour, Where gravel is free from clay, the capac-
ity may be as great as 3 cubic yards per hour. The cost of the mechanizod
rocker and & secondhand engine for driving it is estimated at $400.

Dip-Box

The dip-box is useful where water is scarece-and where an ordinary sluice
cannot be used because of the terrain. It is portable and will handlis about
the same quantity of material as the rocker.

Construction is telatively simple. The box has a bottom of 1- by 12-inch
lumbher to which are nailed 1- by 6-inch sides and an end that serves a: the
back or head, At the other end is nailed a piece approximately 1 Lnch high,
The bottom of the box is covered with burlap, canvas, or thin carpet Lo cateh
the gold, and over this, beginning 1 foot below the back end of the box, is
laid a 1- by J-foot atrip of heavy wire screen of about 1/4-inch mesh., The
fabric and screen are held in place by cleats along the sides of the box,
Overall length may be 6 Lo 8 feet, although nearly all gold will probably col-
lect in the first 3 feet. The box is placed 80 the back iz shout waist higtrs
the other end is 1/2 to 1 foot lower. Material is simply dumped or shoveled
into the upper end and washed by pouring water over it from a dipper; bucket,
hose, or pipe until it passes through the box. The water should not be poured
s8¢ hard that 1t washes the gold away. Larger stones (after being washed) are
thrown out by hand, or a screenbox can be added to separate them, Riffles My
be added to the lower section of the box if it is believed gold is being lost,

Long Tom

A long tom usually has a greater capacity than a rocker and does nol

require the labor of rocking. Tt consists essentially of a short receiving
launder, an open washing box 6 to 12 feet long with the lower end a porfarated
plate or a sereen set at an angle; and a short sluice with riffles fiig. 43,

The component boxes are set on slopes ranging from 1 to 1-1/2 inchas per foob.
The drop between boxes aids in breaking up lumpd of clay .nd frecing the con
tained gold,

A good supply of running water iz required to operate & long tom sus
fully. The water is introduced into ‘he receiving box with the gravel,
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FIGURE 4, - The Long Tom.
both pass into the washing box, The sand and water pass through the sereen's
1/2-inch openings and into the sluice. The oversize material dis forked out,

LT3
The gold is caught by the riffles, The riffle concentrates are removed and
claaned in a pan. Quicksilver may be used in the riffles if the gravel gon-
tains moch fine gold.

The quantity of gravel that can be treated per day will vary wich the
gaturg of the gravel, e water supply, and the number of men employed to
shoyel stonmes into tho tom énd then fork them out, For example, two men, one
shoveling lnto the tom and one working oo iL, might wash 6 cubic yards of ordi-
nary gravel, or 3 to 4 cubic yards of cemented gravel, in 10 hours,

A tom may be operated by four men--two shoyeling in, one forking out
stones, and onc shoveling fine tailings sway. Where running water and a grade
are available: o simple sludce is generally as effecrive as the long tom and
reguires less labor.

Sluice

& sluice iz generally definec as an artificial chamnnel through which flows
controlled amounts of water. In gold placering, the «luice includes sluice-
boxes which ¢ollect the gold by means of varions confipurations of riffles,

B

corrugatioms, mats, expamded metal, or the llke, which trap the heavier parti-
cles while allowing Lhe waste to continue chrough., Fipgure 5 shows a portable




FIGURE 5.

« Lightweight Sluicebex in Action,

Unit made of aluminum has sereen box
at the head and, rifFle section i the middle, ond expanded metal ever
burlzp at the foot, The gold par would normolly. bs emitted, but s
included here ta cheek for losses,
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lightweight meral siuicebox suitable for cest work or & small-scale placer
operation. An Important part of any 2lulcing operatiom is its water supply,
and where water is not plentiful, pumps, pipelines, or even dams with special
headgates may be required.

Small-scale sluicing by hand methods has been called guite appropriataly
shoveling-into-boxes. In contrast, in ground sluicing, usually a more effi-
cient operation, most of the excavation is accomplished by the action of water
flowing cpenly over the materisls to be mined. In either case, the materials
pass through a sluice, where gold is collected behind riffles. A variation of
the sluicing technigque, whére water is stored and released against or across
the materials intermittently, i{s called booming,

The sluicebox in its simplest form might be & 12-foot-long plank of 1- by
12-inch pine lumber; to which sides about 10 to 12 inches high are nailed,
with braces secured at séveral places across the top. Larger sluices cam be
made with battens Ce cover joints between boards where gold might slip out,
and with braces built around the outsides ©f the box for greater rigidity. To
provide for & series of boxes, the ends should be beveled or the units tapered
8¢ that one will s8lip into the other in descending order and form a tight
jeint, Four to eight such boxes in series would be a typical installatiom.
Twe men hand-shoveling into sluiceboxes can wash 5 te 10 times as much gravel
as ¢ould be put through a rocker in a day. The slope of the =luice and the
supply of water must be adjusted se that the gravel, ineluding larger cobbles,
will keep moving through Lhe boxes and on out. Slopes of 4 to 12 inches per
12-foor 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,
eulleys, or swales,

Inside the boxes, various kinds of riffles may be emploved, depending
upont availability of material and persomal preference. The riffles, which go
on the bottom, are usually set crosswise in the box, but they can also be
effective when placed lengthwise, the concentrates settling botween them,
They may be of wood, or of strap or augle iruvn, of a combinatiom of the two.
Straight, round poles or 4 pattern of sguare blocks or stones can serve for
riffles. Rubber or plastic =trips have even been used, Durability is impor-
tant for prolonged operations, so wood may be armored with mstsl. Expanded
metal, heavy wire screem, or cocoa mats make good riffles for collecting fine
eold.

& common height for riffles is 1-1/2 dinches: they may be placed from
one-half to several inches apart. Fastening the riffles to a rack, which is
then wedged intu place in the box, permits their removal. A ctapered shape on
the eross riffle, wirth rhe thinnest edge to the bottom, tends to create an
eddying sctiom that is favorable for concentration. Another way to achieve
this eddying action ix to cant the riffle or even just the top of the riffle.
Burlap or blanket material is commonly placed under the riffles to help in col-
lecting fine gold, Mercury may be added to some sections of the sluice if
thers iz much Fine gold, but care must be taken to prevent escapes of the
MET TV,
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Bluice cleanups should be made at fairly regular intervals. AFtér run-
ning clear water until the sluice is free of gravel, riffles arec removed in
sections starting at the upper end. With a thin stream of water, the lighter
of the remaining material is washed to the sections below. The gold, heavy
sands, and amalgam, if mercury has been used, are scraped up and placed in
buckets., This mixture then can be panned or cleaned up in a rocker to obtain
a final concentrare or amalgam,

Feeding the Sluice

It is common in a small operation, when feeding the sluice, to place a
heavy screen or clesely spaced barzs of some sort across the secricn where the
gravels enter, to eliminate the larger particles, which are probably barren
anyway, 'The screen or bars (a "grizzly'") should be sloped so the oversize
material 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 1 inch,
with 3/8 inch being a common size. In larger operations a rotating sereen,
or trommel, might be used. In 2 ground sluicing operation, possibly all mate-
rials would be yun through the sluieceboxes. Provisions must be made for remov-
ing the oversize material, and, 1If required, stacking it away frem the work
area.

If 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
gize--for instance, 3 feet wide by 6 feet long, with 6~ to B-inch sides, The
clayey material is shoveled into this box and broken up with a hoe or rake
before being allowed to pass Into the sluice. The importance of this step is
that if allowed through the sluice, the unbroken clay lumps may pick up and
carry away gold particles already deposited.

Usually, the shoveling-in method proceeds as follows: After the boxes
are set, shoveling begins at an advantageous point., Experienced miners work
cut the ground in regular cuts and in an crderly fashion. Enough faces are
provided so that shovelers will not interfere with one another., TProvision is
made to keep bedrock drained, and boulders and stumps are moved & minimum num-
ber of times. Cuts are taken of such a width and lensth that shoveling is
made a5 easy as possible. The boxes are kept as low as possible go a minimum
lift of gravel iz necessary, At the same Cime an adequate siope must be main-
tained for the gravel to run through the boxes under the limitatiens of tha
available water. Allowance for dump room must also be provided at the tail
end of the sluice. Leaks in the sluice are stoppad promptly, and shoveling is
done in such a manner that the sluice does not become clogged nor does water
splash out. (Water in the pit hampers shoveling.)

All material of a size that will run through the sluice is shoveled in,
and the oversize material is thrown to one side, Boulders from the Tirst cut
should be stacked ocutside the pit, on barren ground if puzsible., The width of
a cut is usually limited te the distance a man can shovel in one operation.
When shoveling from more than several Ffeet away, It is best to set hoards
above and on the opposite side of the box; this increases the efflciency of
the shovelers, Ihe greatest height a man can shovel inte a bhox is 7 to 8 feet,
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up ¢n banks or terraces, and the larger =cale hydraulic metheds would then
become more favorable. If booming is to be done, a dam and réservoir are
needed. The dam is usually eguipped with a gate mechanism that permics either
automatic or manual control and quick release of the impounded water for maxi-
mum washing effect. The water may be passad over the upper face of a gravel
bank or diverted against the bottom in order to undercut and carry away the
gravel as the face of the bank breaks down. All materials are channeled
toward 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 constructed of 1- or
2-inch-thick boards 12 feet long nailed co pairs of r"1pﬂLs so that the boards
slope back from the water flow at an angle of about 60°, The tripods are
built inm such & way that boulders can be piled imside the basze 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 te form a Flume,

The seasonal mature of stream flow in different areas must be kept in
mind when planning any placer operation. State and Federal agencies can pro-
vide information on stream runoff for many of the more important sCreams,
information which will indicate the limitations in water supply that might be
expected due to seagonal changes.

Additional Methods Sometimes Used

The methods described below, particularly the surf washer, are limited in
application, but interest in them revives from time 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 shert lifespan, owing to the erratic
character if the deposits. Skindiving for gold is not new, but development of
better diving eguipment in recert years has stimulated interest in the method,
although restricted in practice to a few select stream areas., Shaft and drift
mining are also among methods used in extracting placer gold gravels, but
because techniques are more related to other types of mining, discussion is
not included in this report,

Dry Washer (for Desert Arcas)

Dry washers have been used for many years in the Seouthwestern United
States, where water is scarce, and especially in New Mexico where scveral mil-
lion dellars in gold has been produced during the last century by dry washing.
The Cerrillos, Golden, and Hillsboro districts ave among those having produced
gold by dry washing. In years when other employment is scarce such production
may take place widely, 1In the 1930's a coemsiderable numher of men also usod
dry washers in Nevada. southern California, and Arizona.

If gravel is to be treated successtully by dry washing, it must be com-
pletely dry and disintegrated, For Instance, after rainstorms, operations
must be stopped until the ground dries out again. Even in very dry climates
the gravel is slightly damp below the surface, and must be dried before it can
be treated im a dry washer. Spreading the material to sun-dry or putting it
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through dryers adds to the cost of mining. In small-scale work, however, the
gravel will dry out sbout @& fast as it can be treated.

Ury washérs are uSually run by hand and have about the same capacity as
rockers of corresponding size, but the work of operating the dry washer is
much harder, The workers sslect the material thev are to treat with regard to
both dryness and prebable gold content. It is difficult to do this om a large
gcdle with hired labor., Plants with mechanical edcavators and complex power-
driven dry-washing machinery have been tried, but in the United States, at
least, uixLuaily all were commercial id11LrEH, primarily becauss che gravel
was dug faster than the sun could dry 1t out, Also, im large-scale work, par-

Licuiﬂrlu vith mechanical excavation, the cost of sizing the material is guite
great, Elay and cemented gravel introduce ecven further difficultdies.

When the gald—Lear‘ng material 1s completely dry and disintegrated, pan-
ning tests of the tailings should show that a good saving can be made., except
perhaps JiLP grtremely fine or flaky gold. Completely disintegrated material,

however, is deldom obtained, The tops of clay streaks in the gravel are
1ikely to he richer in gold chan the gravel iteelf. {Iay or cemented gravel
seldom edn be broken up sufficiently by hand to free all the gold without the
=g of some form of pulverizer. In a4 dry washer all gold included inm & lump
i wasce passes out of the machime, As water Usually will break up all the
prave] and separate the gold from the other materdal; & becter saving usually
can be effected with the rocker or sluiceboxes than with a dry washer,

Ly, the dry washer ssparates gold from sand by pulsations of air

ous medium. The screenad gravel passes down an incliped riffle

crogs rilffles. The bottom of the bowxw consists of canvas or some
Under the riffle box is a bellows, by which air in short,

iz blown through the camvas. This gives a combined shaking and

action to the material. The gold gravitates to the canvas and iz

riffles, while the waste passes out of the machine,

The gravel iz shoveled into z box holding 8 few shovellfuls st the head of
the washer, friom which it runs by gravicy through the machine. A screen with
aboul L/Z-inch ocpenings 15 used over the box., All stones over sbout 1 inch
in J'kafbr generally are discarded in mining. A dry washer usually is run
snline engine which saves the labor of ume man. The capaclty of
weh wachines is considerably greater than that of hand-operated onmes, TFor
imstance, one man working alene must fill the box, then turn a ecrank which
runs the bellows unti] the gravel runs through. The process i= then repeated.
With two men working, one shovels and the other turns the crank, One man can
sreat L/Z2 ve | cubic yard per day with a band-operated washer, where the
gravel lies close to the machline.

When cleaning up, the materisl behind the riffles uvsually is dumped into
@ pan and washed out in water. If water is very scarce, the accumulated mate-
rial from the riffles may be run through the wachine a second time and then
further cleancd by blowing away the lighter grains of sand in a pan.

Nry washers aye usually handmade and have been built in a large number of
designs and sizes, Figure b shows an cxample of one type, The bellows of the
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FIGURE 6. - A Dry Washer, (Moy be hand- or machine-powered, )




Lix
I~

machine iz made of 3b-ounce duck and the bottom of the riffle box of 8-ounce,
single-weave canvas, In contrast to Lhe single-weave canvas, silk or ravon
permits a good exXtraction of geld, but teo much dust goes through Into the
bellows. Heavier canvas is too tight for good separatiem. Copper-wire 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 Inches to the Foot., (Hand-uvperated machines are vsually much smaller
and the riffle box Is set at a stesper angle than with powered machines.) The
gravel and sand are shoveled onte & screen with 3/8-inch openings at the top
of the washer., The bellows is operated at 250 pulsations per minute; the
stroke 1s 3 inches. The capacicy of the machine is about 4/5 vard per hour,
which probably would -correspond to L-L/2 or 2 cubic yards, bank measure., (The
plus ]1=inch material was previously discarded,)

In cleaning up after treating approximacely | cubie vard in the washer,
the riffle box is 1iftc out and turned over on a large, flat surface, such as
a baking tin. Yhe concentrate from the upper three riffles is first panmed,
and the gold is removed, Usually both the coarse and the fine gold can be
saved here. The lower riffies may contain a few colors, but nearly all the
gold is normally caught in the vupper riffles.

m: T
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Surf Washer (Lor Beach Deposits)

I'ew sca-beach-type placer gold deposits have been mined successfully.
The most important producers have been in the vicinity of Nome, Alaska, but
gold lg also known to pceur in a few other shoreline locations of States bor-
dering the Pacific Ovean. Special techniques have been developed to utilize
the avtion of the surf in recovering gold Erom these deposits,

Surf washers are similar to long toms, but wider and shorter, They can
be usad only when the surf Is of proper height. They are set so the incoming
surf rushes up the sluice, washes material L[rom the sereen box or hopper, and
retreating, carriles lc over the riffles and plates. Ome man can attend to two
surl washers, and about 8 cubic yards can be handled per 10 hours,

an example of a simple surf washer i3 a riffled sluice 3 to 4 feet wide
and & to 10 leet long, set on the sand at the water's edge 2o that the incom-
ing waves wash through [L o the upper end, and retresat below the lower end.
The sluice is made of boards nsiled tov sills at either end which can be
weighed down with rocls or utherwise. The sided are 4 or 5 inches high. The
riffles in the cxample are made in sections of about 1- by l-inch strips spaced
about 1 inch apart. The end sections are transverse riffles, the center sec-
tiom longitudinal. The box preferably is set on a grade of 8 to 10 inches per
12 feet. Best results are obtained by using mercury inm the riffles., When the
surl is strong, the washer Lreats zs much as two men can shovel, but at other
times it has to be fod very slawly.

Skindiving (Combining Hecreation)

In recent years skindiving enthusiasts have taken up small-scale placer-
ing as bech a hobby and a somectimes, though seldom, profiitable venture,
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Various kinds of apparel and equipment are used, but the investment is usually
nOC 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, 2 face mask, gloves, a
weighted beit, fins, 4 gold pan, and a crevicing tonl. More experienced
divers may use the popular scuba equipment; but this calls for special knowl=
edge Lo insure safety. Crevicing toels include large spoons, tirxe iroms,
crowbars, etc.--almest anything rhat ean reach inte tight places and dislodge
nuggets fyom the stream bottom. The pan should be used tu test sands from
various places where gold would be expected to settle, such as the downstream
fides of obstructions. Where colors im the pan indicate a favorable ares of
the stream, a more intense scarch may be made,

Mining equipment may include various combinations of pumps, miniature
dredges, and riffle boxes that can be built from salvage by the operator or
purchased from commercial sources. A number of manufacturers have produced
special equipment for the purposze. 0One of the popular kinds is the jot dredge,
g pipelike device made of sheet metal curved at the intake ond and with a
warer jet entry toé propel the water and gravel through the straisht portionm,
The jet 1s supplied from a portable pump and in effect causes gravel and sand
to be sucked into and through the pipe, A riffle box builr fato the end sec-
tion collects the gold and other heavy particles while the test of (he mate-
rial discharges, The riffle box may be enclosaed so it cao Ffunction while
submerged. Usually, & 6- to I0-horscpower pump is adequate: the hose to the
jet may be I-1/2 to 2 inches in diameter.

Manipulating the device underwater requires skill and patience, since the
riffle section must be kept nearly horizontal during the mining cperation,
Floating platforms are sometimes used to support equipment. In this case,
riffle boxes and other units may be installed on the platform, The usual oper-
ation includes moving many large boulders to get at the trapped gold under-
neath or alongside, Conventiconal eguipment such as a rocker or a sluice may
be employed to catry selected material from the streambed to a shoreline site
for processing., Concenlrates 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 claim, and how to samplg and mine, a
few special operational problems should be considercd, These relato te the
physical nature of placer materials and the climatic conditions under which
they may be found,

Streams with sreep gradients often have poorly sorted sandz and gravels,
meaning a wide range of size will be encountered, up to cobbles and large,
irregularly shaped boulders. Other debris and tree roots may be present too.
Materials that have lain dm place For loéng periods become indurated (that is,
bound up tightly with clay, or cemented sometimes almost to the point of being
solid rock), which makes them exceedingly difficult to break up with water,
Irregulariries in the rock surface underlying placor materials become impor-
tant in mining because this 1s the zone where the richest values usually are
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found. A wvery unmeven surface can be particularly difficult to work om. Im
addition, there is difficulty in Alaskas where ground may be frozen a large

part of the year. It may be impractical for the weekend or vacatiom pros-

pector to tackle placers where such adverse conditiems prevail. How these

problems are normally dealt wirh in larger operations is discussed briefly

under the headings to follow.

Handling Boulders

Boulders are best left im place if it is at all possible to work around
them. Sometimes, particularly in sluicing, it becomes necessary to move the
boulders out of the way. A derrick operated by a hand winch or steam, gaso-
line, or electric power may be used for thils purpoese. Possibly several such
derricks will be needed if many boulders are present. Boulders may be drilled
with a2 jaeckhammer and blasted using dynamite, or more simply blasted with an
explosive plastered onte the rock, a technique called "mudcapping.' Platform
skips may be swung from a derrick boom or cableway; the larger rocks are then
pried out and rolled into the skip for removal. A =mall bucket-loader wehicle
may 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 =zou repeated handling is avoided.

Trouble With Clavs and Cemented Gravels

Clays and cemented gravels usually require the cutting forece of the
hydraulie giant for effective mining., In some nonfloating washing plants the
gravel is deliverad to the head of the sluice where a giant iz used to break
up the clay., Indurated or clayey materials are normally dredged with lictle
difficulty, but if gravels are rightly cemented, they may best be mined by
shafr or drift methods using explosives and timbering as required. This pre-
sumes. they are rich enough to stand the high cost of such mining and are not
exposed encugh for open pit mining, lay lumps must be broken up quite thor-
oughly before passing through gold-recovery equipment because of their capac-
ity te imbed gold particles and carry the gold out with the discharge, The
breaking of clays can be accomplished using the puddling box {(previously
described onm p. 29) or with a trommel, which quickly reduces the lumps by its
rotation and abrading action, Exposure of clayes to air is alse effective in
breaking them down, although the time required may bz a matter of days or weeks.

Cleaning Bedrock

Cleanup of the last remaining materials from bedrock is 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 fractured, gold particles
can be embedded as much as several feet, so it often is advisable to also
excavate this kind of bedrock material for its gold content., Usually, it is
best to clean the bedrock as the work propgresses upstream, A final cleaning
of the surface may be left until the end of the season, when there is more
time to spend on this activity and when the water is short for other work,




Where bedrock is hard it must be cleaned largely by hand, and the soft
seams and cracks invariably present should be cleaned out with handtools. A
hose and small pump are almeost necessities for-a good cleanup. Sometimes a
separate slufcebox smaller than that used in the main operaticn will be
employed for handling materials from a cleanup operation.

RECOVERING YOUR GOLD AND SELLING IT

As you reach the final stage in turning arducus lzbors into a product,
the geld should be in either of two forms--a nearly pure concentrate or am
amalgam with mercury--depending upon whether the latter was used to implement
the e¢olleetion of gold. Placer gold in its natural form is almest always
alloyed with a certain amcunt of silver, which decrecases its Fineness, The
silver, being much lower im wvalue or price per ounce, lowers the value of the
gold by a corresponding amount. Fineness is based on a scale of 0 to 1,000.
As an example, gold 750 fine would be three-fourths gold and probably clese to
one-fourth gilver. The important thing is 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 natural form.

Geld in an amalgam can be heated or retorted to drive off the mercury,
leaving a gold sponge. Great care should be taken when this {5 done to avoid
inhalation of the mercury fumes, which are highly toxic and which can cause a
variety of allments or even death. Small quantities of amalgam may be heatad
on-an iron surface, such as & shovel face, out-cf-doors where the vapors will
be quickly dispersed. Preferably, & retort is used f£or envirommental reasons
and personal safety. Mercury, which partially vaporizes at ordinary room tem-
peratures, will vaporize completely at about &75° F, s¢ an ordinary fire or
propane burner will suffice. Small retorts are commercially available, or
they can be constructed out of a small cast iron pot with a tight-fitting
cover to which a short lengrth of water-jacketed condenser pipe is comnected,
A typical setup may have a2 sloping pipe 2 to 4 feet long encased in a larger
diameter pipe through which water is circulated, A coating of chalk or clay
inside the pot will prevent the geld from adhering to the iron. The pot is
heated gently at first, raising rhe temperature gradually until mercury stops
coming from the condenser outlect. Mercury thus recovered is ready to reuse
for amalgamation, and the spongy mass of gold can be sold., Because amalgams
are difficulr to sell, it is usually best to retort your own and market the
gold.

Gold is priced and sold by the troy ounce, which should not be confused
with the better known avoirdupois ounce. A troy pound consists of 12 troy
ounces and is equivalent to 0.8229 pound aveirdupois, A button of gold that
welghed 1 pound aveoirdupois would contain about 14.6 troy ounces. Mormally,
gold is weighed on special trouy scales so the confusion in this odd conversion
is eliminated.

Whén selling gold, the owner must comply with & number of requirements
laid down by the Federal Covernment and administered by the Department of the
Treasury. The following statement relating to gold in its natural state; gold
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amalgam, and vetort spouge was issued by Treasury's Office of Domestic Guld
and Silver Operations in January 1969 and sums up the pertinent gold regula-
tions then in effect;

"pald in its natural state" is defined in the Gold Regulations
as being gold recovered [rom natural sovurces, which has not been
melted, smelted or refined, or otherwlse reated by heating or by a
chemical or electrical process. T[his gold may be purchased, held,
sold, transported within the United States, imported or held in cus-
tody for demestic account only without a Treasury Deparitment license
under the provisions of Bection 54.1% of the Regulations, regatrdless
of the amounlL Involved.

@old in its natural state which has been recovered from natural
spurces in the United States and which has not entered into indus-
trial or monetary use, may be exported without a licemse. TIn connec-
tion with the exportation of such geld, the exporter is regquired to
execute and file in duplicate a certification on Form TG-34 on which
infurmation is required concerning the amount, source and description
of the gold, and the consignee. Copies of thie form are available
from the Office of Domestic Gold and Silver Operations, Department
of the Treasury, Washington, D.C. 20220, The executed form should
be filed in duplicate--the original with the customs office at the
port of éxport and the copy with the Office of Domestic Gold and
Silver Operatiens,

Pursuant to amendments to the Gold Regulations which were
effective March 18, 1968, the U.5. mints and assay offices no longer
purchase gold from private sources.

Oold im its matural state and gold amalgam mey be melted,
smelted or refined or otherwise treated by heating or by a chemical
or electrleal process only purseant o & freasury lleense oOr without
a Iicensec within the limitations concained in Section 54.19 of the
fold Regulations, as explained below.

Cold amaigam results from the addition of mercury to gold in
its natural state. Gold amalgam produced from domestic Sources may
be dealt with in the same manmer as gold in its natural state.

In addition; goid amalgam may be heated Lo a temperature suffi-
cient to separate the mercury from the gold (but not to the melting
temperaturc of gold), without a license by the persen, or his duly
authorized agent or employee, who recovered the gold from natural

deposits in the United States or a place subject to the jurisdiction
thereof, The retort sponge (amalgam cake) resulting from the heat-
ing of the amalgam may be held and transported by the person who
mined or panned the gold, without a license, except that he may not
hold at any one time an amount of retort sponge produced by him

gold content 200 fine troy ounces.

which oxceeds in fine
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Retort sponge produced by a miner or panner may be sold to a
person holding & Treasury Department gold iicense autherizing the
purchase of such gold, or to unlicénsed persons preovided that auch
uniicensed persons do not hold, at any one time, more than 200 fine
troy ounces of gold., Persons other rhan the miner or panner, who

cquire retort sponge, may sell the gold only to the holder of a
Treasury liceonse.

An unlicensed person may nob ratort gold purchased by him from
miners or other persons, nor mdy he sell the retort sponge resulting

therefrom,

Cold in melced or treated form may be sold or disposed of only
by persons and copcerns operating under 2 Treasury gold license
authorizing the disposition of gold 1o such Eorm,

In-ad ion, buyers of gold may also be required in some States to hold a
Stare ‘-ce

il'lﬂ-

The dollar value received for geld will vary somewhat since the introdue-
tion af 3 two-level price system [n 1968, Previously the U.5, Treasurv had
purchased gold for $35 an ounce, less a small charge for service and melting.
Currently, one price exXists for offieial mometary tranzactioms at £35 an ounce
while another exists for private transactions based on open-market demandsz. |
The price paid te the private seller of gold will depend net only wpon the
finengss and purity of the gold but on day-to-day market fluctuations., Finan=-
cial pages of most newspapers and industry trade journals should be consulted
for latest price gquotations.

linding a buyer For small lors of geld is not as easy as one might expect,
Normally, an assay 1s necessary to establish the purity, and a sample must be
caken in such a way that it is reprezentative of the whole amount. A typiecal
smelter accepting gold (American Smelting & Refining Co, at Selby, Galif,)"
guoted a refining charge of 530 per Iot (1%70) for such services plus a small
melting charge that varied according to the guantity (the smaller the gquantity,
the greater the rate per ocunce; for L,000 ouncez this charge was 56). Also,
there were reductions from quoted market prices for other reasons such as
impurities or special handling, When a sale is completed, the seller rececives
a settlement sheet which specifies gold and silver content, sales value, and
the charges, and a check for the amount due.

A producer may prefer to sell to a dealer, of whom there are only & few
that will purchase in small locs. XNames of prospective buyers can usually be
found in the claszsified zection of the telephone book for larger cities under
Gold and Silver Buvers, Such @ buyver may régquire Sampling and assay, adding
the appropriate charges, or may buy simply en Inspection, although discounting
hiz offer to allow for errors Lln estimation. Since he will often end ap 4eli-
ing td & smelter, hiz price mist be low cnough to porml' him a profiit after

SReference to specific company names is made for identificatiom unly and
not imply endorsement by the Bureay of Hines,
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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 special jewelry that requires crude gold.

After receiving payment, or after placing your gold in a display case or
strong box, hopefully wou will feel the effort was all worthwhile, even if
your venture would not be considered a fimancial success. Perhaps becauss of
the exercise and fresh air your health will be better than when you started.
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inice Bexes

Constructicn
Slulce boxas are rectangular in seciion and are nearly always built of lumber; =teel or
g, however, were used 2t & few washing plants opersted in 1832,
‘he comsirucilon of & wooden sluice box dspends somewnat upon the =ize and service se-
pected of the box; a numbsr of types. however, may be used satisfactorily Common fypes. of
cepsiruction for large and small boxes ere illustrated in figure 13

The impotriant features in design are sturdinesa ang gimpiicity of construction Largs
flumes may have to wiihstand severe bBeitering and vibration from the passage of hsavy bouli-
ders, hence they nust-be strongly constructed and well braced In =mall rflumes thi= feature
ig less imporiant, bt the vse of lighter lumber increases tho difficultiss of meintensnge
and prevention of Ieaks.

The bottom of a nmavrrow slutce should be a Eingle plask if lusber of the desiped width
iz obtalosble; for wider boxes two or mors bottom planks must Be ysed, The bottom joints way
be mede tight by tke gse of zofi-pine splines, by batten sirips najled on the outside, or by
cavleing with oskum of other material, Bowig

recoamends  hali-seasoned lumber a3 most
suitable for the constructign of boxes., Wrere leocal timber 35 usad 1t is comzon practice
to-cut the plank du1lna the dry sssson or befors snow 1ls.0ff the ground. It is oot cusiomary
to uwse surfaced lusber for boxes, alihough & smcoth botiom facllitates the clean-up. The
lumber stoold be clear and of upiform size,
or-any but small, temporary instsllations the =sides of =luice boxes should be lined
aring gurface of rough lumber-cr =teet irog. Gtherni;a the entlre box mpst be Ta-
tie sldes-are worn out, Board lipniog iz easisr to place and replage than sheet
¥ Califprnien practlos some of the side linings were made of wide, thin blocks
25 to pregent ika endprain to ke wear Worn irpn ot steel riffles are used for
side lining 8t soms plsces, Usually only the lover half or third of ‘the st ge &f the bex
a -ng:e Z-ipch board may serve-not only for lining but 8s 8 clest
to Lols down tle riffies, False bottoms of plansd or rough beards may be uszed to =ave wear
¢ the box proper.

Each beox shbeould rest oo ihree or feur sille, ecually spaced,. The siils. and upright
members al ibe sods ef ihe box serve ms batiens Lo prevent leakags at Jeints. The practice
of tapering ibe box enough to parmii & islescope joint is very convenient in zmall slgices
especially if tie boxes eust be moved occasionaliy, Sumell, thrée—board boxes may be braced
with ties-scross the teop, alikough this bempers shoveling and clsap-up cparations. Larger
boxss should be braced extesmally from the ends of tha 2i1ls, ag lllustrated in . flpure i3,
A and B, Sills skould be welghted with rocks te check any. tendemey of the slulece to rise,
If tke sluite iz plsced ln a bedrock or other cut; watsr under it or-at the zldes hes g strons
1ifting seffeci. Moreover. the vibration caussd by bhoulders rolling through the sluice per—
m ing gravel ic be wasied under the 2ills placzed on the ground.
owing table stows the price of lumber suitable for building sluices at varicus
places in the summesr of 1532:

Es]
e
M

I0 Bowle, A J., Hydraslis Mioleg be-Californias o Van Mostcand Gp., Mew Yark, 34 ad,, 1883, 5. 220,
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Figure 13.— Sluice-box construction: A, Twenty-inch box at Henderson
mine, Gold Creek, Mont.; B, five-foot sluice box.
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rice per 1.000 b -feg

Oregon House, Calif, fii e R $25.00

Sawyers Bar, Calif, . 4 G =t 30,00

Walde, Qreg, (cuiting and sawing enly) 8.00

Wenatches, Wash. s 20.00

Emigrant, ‘Mont. AR e ; 20.00
Townsend, Mont.

l- by 12-foot .. = WIER 28.00

2= by i6-foot.. R, : 35.00

Therms, N. Mex. PR, 22.00

As mentioned, the side linipg plank may serve a3 a cleat under which the riffle sactionsz
can be wedged to the boitom of the =luice, Otherwise some other provision rust be pade as
the riffles muzt be held secorely In small boxes it is gustomary to lay long, nDarrow
bosrds on edge on top of the riffles and sgainst the =ide® of the sluice. These boards are
wedged down ifightly under cleats nailed permanently to the sides of the box The prectice
ef nailing riffles to the boiticm of the box, or using any devigs that requires driving nails
in ihe bettom or sides, should be avolded as it results in leaks and eventually damages both
slulce and riffles. Wooden blecks are the most difficult to secure inm place but gan be held
by the methed described ip the following section. Rock pavement depends on its weight, om
being packed tightly. and somatimes on the =light downstream tilt of the individual =tones
{0 resist the shifting action of the furrent

Maintenance

Maintenance work on sluice boXes consists chielfly in aliping and hringing to grade any
boxes that have moved out of posiiion, replacing linings, and plugging leaks. Attention to
this work at cleap-up tips will be repaild by greater capacity and freedom from break-downs
when Lhe water again is turned into the sluice.

Size

as previously shown, shulce boxes seldom are built less than 10 inches wide for sirictly
pining purposes Eight-inch boxes, however, may be used in sampling or oleaning up. The
guaniity of weter, with its accompanying load of gravel, that will run through & sluics of
& given size depends upon 4 pumber of factors The practice at the majority of about 75
bydraulic and ground-aluice mines visited in the preparation of this papsr indicates that the
carrying capadities of slulces of various widths &re within the following limits:

Miper's inches
Fidih of box, inokes of water
From | To
€ i SR e N e 25 100
SR e e e 100 300
B T 200 600
R R e P (A S00| 1,300
F LT TR e 1,000 3,000

These limitis probably represent good practice,

1794 - &T =
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Mors trovble is experisgnced from cloggping of boxes that ara too wide. because the dapih
and velooity of water are insuificient, than from Failure of-boxXes tg carry their load be=
gEuse they Are tod QAITOW.

The current Falooitlss required to transport different sizea of material hive been
1 e following table is baszed
¢n Dubuwai's figures for opopetent velecity: the [lgures are-adjustied to approximate
]

1 woriks-of varipus anthoritises Are cited by Gilbert

ecan valecily instead of bed valogity. Th & th

= i q a
isgt three figures are taken from Yan Wagenen.

m

Mean velocity
Siza of matsrial soved approxinate feat

per =szoond

Sand:

EBlasgu-b. cnlennil 2.5

Coarse. ... A4 1.0
Gravel:

Fapthiol L e, S fitinid 148

Tedarahe it LB o .8

Egg-zize.. 4.0
Bouldars:

3=-gnd d=inch ., 5.3

&= to E=inch 67

128= to 1B=inch. . .. 10.0

Well-roonded pebbles are easier to move thanm sngular ones, and rock of low spegif:ic
Zravity is epprecisbly sasier to wash than heavy, dense rock sech as greensticne or basalt
Gold: hes a better opportanity to settle-and e cawght im ¢iffles dAn a-wide, shallow
siream thaw dn
venally must be:set once sieepsr grads,
Zmall- or medium—size boxes generally are roughly sguare in oross-=zection: large boxes
h to twg thirds as deep 85 they are wide, The water in & =sluice should
always | - an deep encugh to gover ‘the-largeszt boulder that may be -ssat through. In

practi of the =iream in the main =iuice at hydraullc sines uvseally i3 a fifth

& {deeper End marrower straam of the same wvolume; the wider -sluice, however,

Lo a gf the box S0 as io prevent spillis if the box is temporarily plugeed by
boulders or sand. Whers screened gravel ie beding washed. sz in uniercurrenis or on dradged,
wide apd skallaw streams are necessary lor the recovery of Cline gold In "booming" opera-
tigns the boxes wsually-are run full-in order to naddle the-relatively-large volumes of water
that fiowW for short periods only, and the gluices copmonly are about as deep as they are wide:
would bo desirahle but impracticable to decrease the depth of water by using wider sluloes,

e
¥

25, 000 te 10,000 piner's inches sre ndt unusual when the gate of the reservoir

Grads
Ususlly the grade of the sluics depends upon the slope and gonteur of the bedrock., If
the grazient ol bedrock, however, iz 'io low io permit sulficient-fall For the sluige, cuts or

:
itunnels may be run in the bedrock to-overcome ihis difficulty. Very short sluices of only

3t Gilberl, & E., The Transpoeriation of Uebris by -Runnlog Water U.5. Geol. Survey, Prof. Papsr BB, 19id;, p. RIE.

Jd Ven Wagewen, ¥. F.. Meuwal of Hydraulic Mining: Wao Wostrand Co., Wew York, 1B80, p. BS,
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1 ¢r 2 boxes sémetimes are sei nesrly flat where there i= a drep at the end of the box, the
o

ravel boing Foreed theough-the sluice by ithe inditial wvelocity apd ihe hesd of water in the

ion &f most operators is iket.aboul 6 inches in 12 Cfeet is the best grade Tor
gveTage tonsilicas. Az-shown, grades as flat as 3 inches dn 16 fest pan-be used but only at
great logs of ¢gapacity. At ike Pepot Hill wmine, where & grade of 3 Ioche= in 14 Teet im
usod, 8il Toc: 5:pyer-b or G inoies in diameter must be lafi in the 'pit. Because oi the gregi-
¢r frigiion and the goagegusnt lewering of velocity, steeper grades are i

sluices than for large ones) sope pperatars favgr grades of 12 inches toa 12-Toot bex. Fer

=]
w

Eimum - gold-savilg gffisiency, as well as for econghy in dump ropm, gradez should be as
fiat BS po=sible without lowering the velocity to such an sxient ihat the riffles pack wiih
ganic, _Any Ingrease in slope from that adjusiment will incresse ithe capaglity of ihe

i he weRr oo the sluice, and dsoreass the - eflflcienoy of the riffles, resulting io
geses Af carried to extremes or if the gold is very fine, If water is sgarce, gold

racovery may well be sacrifiged fo capagity Bowie”” statés that grades of 10 to 24 inches
were used in Some Forest Hill Divide :Csllf.: mines for this reason Increasing ihe proper—
tiom of water to Selids decreases the tendency of riffies to pack with sand,

o

Sluive capeclity ingreasss with graie et moare: rapldly; that is, deoubling ihe grade of

sluipes boxes will mere than double the guantity of graval thal gan bs put throush the boxes
t g imergaxa cannsl be predicied olesely as céarseness

of gravel, velosoily, and stape of the box appeer to have sSome bearing on the relation of

. ; i L
capscity to 510ps For Instanes, Bowie" ™ lites B mipe ai

changing the pgrads from 3
ta 5 1/2 luches in 16 Feet increased the avanvity of gravel sluiced ithrough itie samEs boxes
with the =ams flow of waier by About one third

Toe esigblished grade =hould net e decreased anywherw along & glulde, olherwise gravel
3

m
]
b
fir
o
£
i
"
I
I
B
o=

the yater and gravel, however, anter the

e whers the current lpses velesiiy I
first box h

:lderable speed, SRy, from the discharge of a Lydraplig elevator, the firs
boxes mey be placad on less than the regular grads Bends-or curves Are undesirahle as they
gomplicate gonstruction and imduce clogel i Wren 8 curye 1= unay

5 a;culn ke s gradual gs possible

&5 -Any sptland the grads shonld he Ingr

Eelow the supve, Sintler rules apply te turp-outs or-branchiss, &nd drops ol 3 or 4 inghes
stould be.previded at junctiens to cheok the depositiob of gravel st these polnts. Such
dro

ns gocasionally arg inseried in sireight siuicez if the grade is availablse, partlcularly
B ¥ g B 7
tihe gpravel -is & difficult ene te waesh or If hezavy sand tende to geitle to the battom f
drop ol even & few incles frem -one bex te tha next hes a

rrating effect angd mixes the

material passing thr the sluige, thus assiszting gold regovery. . AT one place where drops

were provided et iptervals betwsen difTeren. types of riffles, 26 percent of the geld re-

uiee was found at the drops, ™

)

govered in- the =
Riffles
Theary of gold-saving by riffles

m

The Tenotion of riffles is %6 hold back the gold particles ikat bave seitlsd

4

L&]
e
&

pottem of a flowing-stream of waier end gravel Any "deag" apace in-the-botiom of a.-smiuice

%3 Bowia, h. J., A Praciical Tréatise on Hydraulic: Minlag i -Callfernia:  Van Meatragd Coiy. Wew York, Od od 18585
o B2l

i Bowia, A, J., wopk olbed, . 266

55 Teeller.-J, H.. Hydeswlicking oo Lhe Hiomath River:. Min, and Scic Press, yel, 108, Mar, 2B 914, po, 228-528
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biok, whers there is no curpent, [ills gulckiy with Sapd and thereuppn loges wost of its value

25 B gpold =Zavar, unless ihe sand remains logse enbugh to permit gpld: 1o ‘settle into- ii]

g is impertant, reégardless of the fact that undey some condi-

froe-washing gravel, all forms of riffles are almost sgqually

legt. The riffle sheuld be shaped so 8= to agitste the passing current and produce o
"

Fo

aTom

therefores, the skape of riffl
i

H
=
24
B

one,.ad with' cogrse go

1
gerately stropg eddy or "beil" in tihe space behind or below it, thug prevanting sand
sgitling thers aod st ths same time boldisg the gold Ifrom slidginmg farther down the slulca:
marimug efficléncy, should provide a rough boitom that will dis-
g sven flow of sand end gravel, will rstain the gold, and will nol begome packad with
satid, Wierpe grads iz lgcking the riffles must be relalively ssogth, 2o as net to retard 1

I mihsr woin,; riflles, “fof

L-}
current undily; under-these conditlogs the sluice bust -Le long enpugh to ssmpensats for the
lege if gold-saving sfficiency of the individoal riffiss.

Matural stream beds mot as gold—saving -siuices, oot becausd they are particularly effi-
and the =treams are lofg,

Types of riffles

course, Should be cdesigmed %o 88 to =ssve the gold undar the existing comdi-

heap, durable, gnd sasy to place and vemowve. Not all these

=box riffles may be classzified roupghly as transverse, lengitudipal, bleek, blank-
it

G
at, and miscelianeows ronghly surfmcsd enss, of, sccording to meterial, =g wood bleck, pole,

gtone, .cast irpn, rail, angie iron, fabric, and miscellaneaus Psumally more than one typs

af Tiffle iz used, alibough-in falifernias wery long alulces have been paved sntively wiih
wood=bilock riffles, and on dredpes the type illustrated in figure 14,4, 15 dsed slmosl o3~
cluzivaly,

0f sbout 80 hydraulic, ground=sluice; and mechanieally worksd pleacer mines wvisited in
x

[
o0

jr
B

32 by the puthors, eppro ately 25 percent uzed riffles of ths transverse varistiy, loo=zely

"Hungarian', consisting generally of woodsto orosabars fixed in & frame Bod SomEiimes

with' ivon straps cent weed the lomgitudinal pole type.- 15 percent wopden

1 and 1% percent t being placed crosswige or lamgthwisze: -Angle-lrTon

i wite<mesh Soreen oFf expanded metal on carpet, blankets, or burlap, rock paving, and

cast—iron gegiions tofetlier made up the rémaining 25 percent. The-only general ruls obsecved

wEs 1kat the Eize of the riffles waz foughly proporiional to the size of the material-to he
randlad aad fhat for fine waterial, particulerly the soreenad gravel washed in o most of the
mechanically gpergted plants, the dradge—type riffle found most favor
For a small of medium-size slufde [if lumber is costly and a plentifel supply of smsll
timper, EBuch as Lhe lodge—pole ping =o compon in wany Western States, le available) peeled
{fig. 14 B and §] ‘are porhape the most economical and =atisfactiory of the
T

gonstirugtion isevident from the drawing. Thoze of transverse varigiy

may Eave & Somewket higher peld-saving efficlency, but undpubtedly they retard the current
more mod wear out faster. Poles 2 te 6 incte® in diemétier Eay be usged, gpaced 1 or 2 inches
gpert, Sheh riffles sre cheap out wear oul rapidly. The seciions should be & third or half
ihe box length for convenience and I grf 2 inches parrowsr thaw the sluiea Kt the Golden
1s ming G=inch pols rifflss kad 16 be replaced every I0 dSays or aftep edch 1,200 cuble

zd besn gluised, The sluice was 30 inches wide and had 8 grade of 8 inches ia 12
et. At other mines poles-last several fipes as leng,

If sowed lumbsr can be obtained ghegply, riffles similsr ¢ the one dessribed may be
mads of 1— by 82—, B= by 2-, or 2= by 4-ingh material, =8 shown ig Tigyre 14, D and E. The
top surfacss of the riffies may be plated with strap dren (fig. 24, [ and G) Transverse

ITo4 - T0 =

3

% to 1 inch apart ab base

ACHb, raits, 30 feat long,
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% to 1 inch apart at base

40-b. rails, 30 feet long,
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rifflgs of thig typs may be slanted downziream, as shown in-figurs 14.F, and the top sur—

faceg may be bevelead to increaze the "bolling” action, &8 with the dradge rifflex The
effectiveness of this praciice 13 not knows, and -the euthors know of no- conclusive teasts
Faving been made, Longitodinal siffles of 2= by 4=, 3~ by 4=, or 2— by 6-ingh material &are
used al some places. A longitovdinal wooden riffle capped with @ast iren is shown in Figuré
14.H.

Siuice® tn the Rogk Créek sapphire wines were 12 inches wide and set 6n a grads not to

n
exgeed one Lalf inch to-ike fooi. A relatively flsl grade 15 necessary to save the sapphires,
Elffies were € by 4 indhes in size set-across the sluice 4 inches gpart; they were tilted
dawnvard, The sluioce was giesnsd up each-day. The sapphires were separeted from the sands

in a-jig. 'They wers then pui through 8 set of severn Screens, -and other heavy tinsrals were
2]

picked ocut EY Land. Tha brach sand ‘end ofher fine heavy minerals were drawn through the
gcreen im ife jig: tke gapphires wers taken offan top of the soresen
Woodén-Block riffles {fig, 14. I and J) are held by Bowis™" to be unexcellsd in régigns

whkere ihe meisrial Iz available cheap, The blocks are 4 o 12 inches thick and of cbrrespond-
b

lfg dissetefs or widika, hey may be round, partly squéersd, or out ITrom square timber, One=-
or itwo—=inch wooden sirips separais the rows ol bklooks, and they are held securely in place
by nails driven in Poth directiorns. Wooden=blook riffle® are perhaps the hardest of -all
itypes 1o sel because of ilieir Ltendency to float away. They must be mailed to the spacing
sirips, ags siated; -and wedged seturely The spaeing =trips ere held dowd at
either-end by the side 1inlup of the 2luit fooden—plock riffles are durable, can be wern

mada of lopg-grained wood (suvh &5

piteh pine, which "brooms” Instead of wearing Eay eztch some-gold in the endgrain
When dizscarded, they are commonly burnsd and thke Ashes pannsd Lo recover any gold eo ceught.

=
=
g of 10— or-12=inch wooden=t ea-may be-a fow months to several seaconz and,
Eccording to Bowie, renges [rom 100,000 bto 200,000 minér's-inchés -of water; that is, with &
frew of 1,000 inches ors wounld last 100 to 260 days The grade of the sluice apparently has

migh {0 do with the life of ‘block riffles ALl the Supericr mine whare the =luice was- 48

ingkes wide angd had zet of blocks lasted {wo seassns,
the Salmon River mine the zrade was
Timohes in 12 5 Hore bleck rifflesz lszsted 80 to

i g &

curing which time 140,000 cubic yards was siulced. A4
o 2 8

TO days; k

ui 18,000 cubip yards was kashed, On sccouht . of differences

in tie wearing retes only-cne variety of wood should be uz2e¢d if a-section of & slulce Doug=

lag fir wesrs longer than other native wastern oonifers.

Stone riffles ere durable é&nd fair gold oatchers. Signes renging from the size of
gobbles to B or 10 inches in diamster zre-picked olossly on the hotiom of the sluigce. (See
fig. 14.¥.) They may be held st intervels of B few reet by transverse woodem strips In
some instances the siones ere roughly hand-shzped and set similarly’to streat paving Stone

z
iffies are difficuit to set and geusrally -are pot wsed In portions of & sluice that are
eaned up frecuently. Their main advantago is their-lomg life. Becauss of their roughness,
tome riffles reguire & stespar slope thon wopd blocks, =& fegturs that sometimes would proc
iibit-ikelr ume.

Bhere large guantities of gravel are put through sluices, iren or steel T
Ily are preferred. Thedir superior wearing guslity asz-oomparesd with that of wo
nger Tung without stopping to replace the riffles Thedir durability may more: th
g

it

r treir higher cost
el rails-and angle iron are commen riffle saterials used in vdrious wayg, Old railas

(=]
or angle iron can ofien be obialned cheaply inwmining districts or hear railroads. -Various

35 Bowrle, & J., KA -Proptical Treztiss oo Hydraille Mislng ia Celiformla Van Noxtrand So., Wes York, = ed., 155§,
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pther steel produsis soch as pipe-and channels have been utilized for riffles. Cast irom is
alsc uzed and hes the adventsges of o lowsr first cost thaen-steel rail or angle irom.

nits too long to be handled readily. Fope
plades for lifting heavy riffle seclions

Iren of stesl rilffles-should pot be used in

steel rail eseally zre =et upright, 1ihe
nones apart. Where grade is Jacgking and

ngitudinal rail riffles mahke sxcellent paviog
o

=1
¥ 8 siuigs sm they provide a smooth-2zl o for the grevel and bouwlders. The ralls

b=
g

iging

o

ordinartily ars bolied topether by tiercds pessine tlipough wood, pipe, or casi-iron spacing

blogks, forming piffls sgoilens the widih of the slulce and any gonvenient lepgth. 4t the

La Granpe mine in Trinity County, Callf., 40-pound rails costing aboul $130 per ton praved
mora satisfactory than wood rifflea.®’ Wnen 36— by 18- by 13<inch wood blocks were uged the
rirfles teoded fo "sapd vp.!  Moreover; ihe blocks had o be Teplaced every 2 or 3

W
Lengitwise rails B loghes apart lagted 2 momihs and ralls 5 inchea apert, 4 oouths Hirange—

iy emough, trspsverse ralla 5§ inches spart lagted 6 moniha., The ralls wers spaced by casi-
itoni-lurs-and set right side up on timber sills Whea the head of the pail was worm ¢£f. the
remdinder was used for-side linlng This =lulce wos handling a4 flow of about 4,000 inches

I
¢ yards of materisl per hour, boulders g% large 35 7 tons being washod

tf water -and 1,009 gu
through. - The eddiss beshind -the rfails wers belleved to be iths eause of the lmproved regover
g3 cgmpared with that using block 7iffiss. The lower part of the branching =lulce liné wes
cleaped up-every other ssason only

The combinstion of steel raile and wooden s=ills pgsed at the La OGrange mine sppears is
pake an exgellent gold saver, and modlficstions have besn used &t many large mines, Fluure
14,0, tilugtrates & combingiien of lengitudinal reils end trapsverss tinber sills.

At the Round Mountsin mine 25-pound rails were placed longitudinally in & J36=inch sluige
with a8 grade of 4 inshes in 12 feet. -After sbout 150,000 cubic yards hed beon run through

the sluice the genter -rails showed considerabls wear and were removed %9 the outside. A1

the Lowis wmine on Fogus River & set of riffies pade of 40-pound ralls lssted LG sessops. The
sluigs was. 30 inches wide and hed a2 grade of &8 inches im 12 feet, About T,000 cubig. yards
wsas washed yearly. Only =aterial undsr 5 inches in dismetsr was ruh through ihe sluiges.

Angle iron: is commonly used for meking. riffles, es illustrated im figure 14, M end K.
Many methods of assembling the Iengihe of angle iron inte riffle sections are iln use, a&d mo
cno metlod oan bhe said to exgel: The irons may be =28t with flat upper surfaces or inclined
glightly to increese ihe riffling action Ususlly ihe Eap between ihe riffle bars is 1/2
to 1 inch, The effectiveness of this type of riffls ig believed by some cperators to depand
largely on the vibration of 4he rifflas under the impaci of boulders which keeps the gand
trappad undér the gngles in 8 lecse condition favorabls to gold saving

Figure 14,0, illustrates an unususl all-metal piffle used &t a Colorade drift mine,
h was =aid to be giving satisfactiocn and appesrs to be simple to censtruct =nd comvenient
ga. The riffling effect could be locreased, with some loss of velooliy, by spaging the
transverses btars cleser.

Cast-iron riffles of all shapes and sizes have been ussd. I available at low cost they
are very soccnonmigal, as they wegr slowly, can be guickly and zeduraly plaged, and arp effl-
cient pold =zavers if designed B0 88 not to pack with sand. In azn uodergsurzent &f the Indian
Hill wmige, Celif., oast=iron riffles were ip use that were 4 feet long, shaped like angle
irons, and hesd ecual 3 1/2-inch legs T/8 imgh-thighk, (See-rig. 14,F.)

57 Macborsld. 0o F.. The Weavarville=Trinity Cemter Gald Gravels, Trimivy Couaty, Caiil.. .5 Gagl. Survay Bull

430, 1910, pp. 48-5@
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One property in Califoernisa wes repprted 10 be msing o01d car wheels for sluice paving:
They were lald olese together, flange Side Hp, in a bo¥ jesy wide sncupgh to hold one row of
wheals, The rifTiing sction caused by the hvbs, webbing, =nd sSpaces betwsen adiscent wheels
and wnder the Tlenges waa gaid to tgve resulted dn a satisfactory pold tecovery & gravel=
wzshing plapt in Arizena was provided with riffles made of standard Z-inch pipe and 2 1/8-
inch -apgle dron welded inte rifile ssctions resesblihg pole riffles This riffle should be
fagt=running and-as efficlent as gay loggitudinal type of-rifile, rei@tively light. and sasy
o Landla It would not be durabla enpugh for very- heavy gravel and would be relatively ex—

p-E N=1ve
For

nlesa salvaged

shu;lzw sluj

o8 airaemsg

sguipment were available

l'1

a2l warious gold-saving mate

i ¥ T
used, including brussels carpet, ococo maiting. oordurey. and burlsp Thesd may be held down
by cleats or by wlire Soresn. Fabricg often are used in combinstion with rcifflss te oatch
fine gold and hinder its being washed -out of the riffles by eddies A oorduroy woven spe-
gially for a riffle murfage is us=ed by Some large Canadian lode—pold mrnes to eatch thedr
coarss” E6ld beferes floteidon or cyasnidation. As sueh gold would be'considered fine by most
i i 1. far teeating Tigely
ingh wide and- 1/8 inch
gne side The ceat in
dn-expellent riffie lfor
peneTRIly 4t i3 uzed wiith

burlap or 9iher bric unéernezih
Expanded metal lalting end woven @etai matting ere common types of riffles for fine ma-
terial mud are used with carpet or burlgp. IF the thin strands of mstsl slant considerabily

meTouTy out.of the

Lould be placed with t
catchers,
sand and los

iz dlireciion downgiream, Eddies 1o
1 the recsszez face upstream Lhey

a thelr aff

whereas

]

e
act

ivenass,

fregommended by Idria &g &an efficient gold catch-
stoveling—in or pro=paoting. Turf, as
i sEid 1o malke an efliclont trap For fime gEeld

gis washing plant Spongs—tubber rilfle mRterisl is
ib ‘uizse and mothing 1z known by the authors of its

as-an auxilisry to oiker iypes 1is 2 mercury trap,

of the: glnice with 1= or 1 L/2-inch suger holea in

Instead of round hkoles, {ransverse grocoves or hal f-moon-ghapod

wide aod with the rounded, deep side downstream; may he cut in a

partly filied with mevoury These riffles have no apparent advaniage over the
ransverse—bs#r fypes snd are sultsEble only for- fine gravel, as largs pebbles would

Hany Ingenious &nd odd kinds of rlffles ars encountersd in the fleld, soms of which have
been patenled, It 1s very unliLEly. towever, that the adwvantage of any unvsual or freskisk
gesign of fiffle i35 safficlent Lo effast the cost of royalties on patented inventions

epareEtiely &
regulated g

finer part
tity of

&

uan
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watsr pass through a statfomary grizely in the botios and unsually near the end of the sluice
to one of more wide sluloe boxes, commonly celled tables,. paved with:-suitable riffles iT
tke main sluice is in sections;, with drops beiwesen, the wiater and send may be returned Irem

ths ondercurrent tables to the woain stream, and several undercurrents way ke dnstalled at
gonvenient points algog a sluloe

TEs goreen or grizzly in the main siuvice may presenti the most difficuit-probles in bulld-—

ine & satisfactiory undercurregt. Tho ecreen should diveri all ‘the undersige yet not take: 50
tho main sleice below the undercurrent The proper

mugh water trai 1t cauwses plugging of
gize of opening GAn be detiermingd only by experizent. A screened or barred cpeping, the full
widih of the maig. elulce and B fow iaches to'a fool or mora long, will ususlly draw off o=
much Water g5 cam be Bpared. Hew wWater may be-added to-either the vndercurrent or main sludce
i sergen opening does not kake out the right quantiity for sugcessful gperation. Usuall

Ly
1/4- to 1/2-inch matafial ie desired for:the undercurrent, and sither puached-plate
P

of iron=-tar grizziies may be used to make ihe =eparatlor Grizzlies shagld ba:mad
= 0O

£

o
her=-

4
gCcresn3 punched with tapered holas with the largest openings downward, ot
: render the undercurreni insffactive:
apts need g wide, shellow stresem, grades of 12 to 18 inches per 12 feex
mi&t bo gsed, depepding largely on the Aype of rilffle. Cobblesions, Llogk, Lramsverse or

er gtrips, rails, sorssps, or fabrics may be used for riffles; Olten sever-

0 €5 are UsSed on succassive parts of one undercurrent Undercorrentis may be
& fow to 25 or 30 feet wide and 10 te 50 fest long.
rgogvered by undercurrents is =0 fine ipat it does mol seitle in the

relalively swift, desp cuorrent of the msin slulce, but pesrt cgngists of gold that i freed

Most of ifie g

clay by dropping Lhrgugh the grizzly and relling gver the undercurrent
5 gold iz saved in the first few boxes of %he main sluiige unlose gondi-
WTCGNE Unless the undercuprent is installed a2t the end i

Lore geld ls racovered, mot all Lhe saving in the underciur

spedited to ite installstien. In the sarly dayz when lydraulicking was at ii=s nexgﬁt undsr—
cikrrents were much favored, sometlsmss 5,000 io 10,0900 sguars fusl of wndérgurrsati being used
along a single slujos line The gold saved 1in them pocasionally excesded 10 pevcent of the

total clean-ip bitt more often was less than 5 percent. As this recovery usually was effected
by 5 or 10 larcge tables and 8= considecable would have-been saved by the main slulce without
the econdmy resuliing from thelr use was perhaps doubiful Bowie'? pre-
the usa-of underocurrents- in early Californian practice and indidates itkat

their particular field Isy in the treatment of cement gravels. Of the several undsrourrsnis
obzervad by the suthors dn use im 1932 &% is doubtful, &2 shown before, 1f meny were Justiify—
ing their imstallation. Table 13 give= data on undercurrepts in use at mines operating in
14932

Operation of Sluice Boxsg

Under {averable conditions a properly desligned and constructed slules box reguarss lit-
tle atiention other than periodic clear-ups and mingr repairs which are made At ihe sase
tjme. Unfortumately, suoh a combination rarely ocours, and ao sppreciable part of ihe

miner's gperating expense is chargesble to work-aleng the slulce lines.

A, J.. A Pragtical Treatias on Hydraulis Mialng in Califormiat Van Mestrand Co,, New Yerx, 3d ed., 1EES
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T s hest resulis are chiained when s steady flow of water and pgravel passes through tke
he riffles, cansing

sivice. An excessive flow of glear water through the sluice will bars th

some pold to be lost, On the other band, & contioued overicad of gravel will plug the sluice
E E plig
meé point so that sluicing must be stopped for the time neadsd o clegp the

ghetruotion;
thiz time lost may be apprecisble. If plugging cannot be prevenied by lnereasing the grade
gr ita flew of water or reducing £hé feed, ode or more slulce Llenders must work along the
gluice with forks or shovels ig kesp ii opso Thiz added cost Bay be seripus at ssall
mines, -All effort should be direcied towerd getting the gravel inte the box and letting the

-

water do the rest.
Large boulders are anpihlsr cguse of oxpepse and lgst time.  When the magimum size of

bouldars larger than thi= should be pre-

bouldér that the sluice will garry iz known, all
vented fram entering the boxes., Relstlvely litils work dire¢ted o this snd will =ave hours
4 sluices and unnecessary ¥=ar and tear on the boxes and rirffles
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i
e
[
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e
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[
M
m
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e

tn éxoeption i3 found in the wperdiion of “boomi " A necessary oooditign af this
woTk is & bea%y hLead of water wilch uspally fills ihe sluige to the brim. Sowstisss little
ar no worTk ¢an be done in the pit while .the water 1ls on, Bnd the entire orew mey profitably

warrol the sluice with long—handled shovels to guard agalnst stoppages which might ‘be dizas-
o

all overslize boul-

f tke largs flow of weter and grevel. Befere each "boom'

dars =kogld be moved out of the course of the waler

Clean—u time stould be hkept Lo
P

& g =

saldeom a5 practicable snd by wsing effisient methcds.

iT the water ssasdn is shori, clean up oniy Ghce 8§ SEESHD

two boxes. DOredges olean up every 10 days or 2 weeks, becsuse large apounts of gold are
t

when the upper rifflez
B

E repairs on the drodg
In ground-slujcing the clean~up peried ranges ling=in gper—
gtions the sluice mAy be pariially cleansd 2o 3 from the uwpper,
ricker boxe= can be leszened by filline them with gravel a2t the end of fach day's work

The geagral prineciple is the ss=e in all clean-up cperation=, but practice differs
widely. Clear water i= rum through fhe sluige entil the rviffles sre bare, the =tream belng
reduced enough to prevernt washing out the gold, Ther the weteT iz tursed off or reduced to
a and the riffles of the first bhox are l1ifted, washed carefully into the
To Any burlap or ether fgbric used under tis riffles iikewrZe 1= f{amen up,
ri or placed in & tub ol wsier where it can be thoroughly sorubbed. Then
ite gomtents of the = e #fe shoveled %o the head of the kox and "stresmed down” with =
Yight Flow of wailer light sanrd is w2sked away, end rocke #nd pebblez are [orked oul by

kand, Thiz operaticn is repedted unitil the concenirates mre reduoed to the desired degres
of ticlnesa, Gold or smalgam may be scgoped up, as it lags behind the lightest material at
this stags, or all the Black sand with the gold, mercury, and smalgem mey bs removed and et
aside Far furthsr treatment Eucgeseive hoxes Ars treated similarly, uaiil ithe gluige iz
bare The lest step is to work over the whole gloice willi brushes and seTapers to recover
gold and smalpas cpoght 1n crasks, nail beles, oOT COrOErs At the Wigsconsin mine a =mall
o £

givios was treated in & quariz mill,
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