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HOW TO MINE AND PROSPECT FOR PLACER GOLD

by

J. AI. ifest I

ABS1'P.ACT

Increased leisure ttae aDd increased fnterest in the out-of-doors is lead­
Ing Dare and aore fa:llies to exper1t;;;ent with pl~~er aining of gold l and SaDe­

~1:Ies even to going on in~o s.all-scale production. 'Ibis Bureau of Mines
report s~plies basic information on areas of occurrence, equl~t neededl
prospect1ns, saaplinS, aining, and regulations concerning the possusicn and
sale of gold. Selected references are given for further study.

Placer told has tanLallzed =any a person who has tried his luck and skill
In the hope of striking it rich. Separating gold frca embedded ~teria15 is
bas1ca~ly SiJlple, and can be dooe effectively on nearly any s~lel depenJing
upon the deposit and the capital available for investDent. The final proch..<t
is consistently in deaand at a relativeiy stable price. Historically, however,
ODe ~t be advised tbat rewards for the aajority of small-scale =1ners--tbose
WO operate "00 a shoestrins"--have bP.CD depress1ngly 5.all.

First of all, the placer =dner QU$t know where placer deposits are located
and he ::lUSt have the tecimic&l knowledge to extract the gold. Additionally,
be DUSt face problems of land ownership, vater supply, and water pollution,
all of which have grown in caaplexity with the population. The costs .;)f labor
aDd equ!plMmt are relatively high n"", although this _y not seeD: significant
to an iodividual ainina a s_l1 deposit. Secondhand equipoent QilY becooe
available at relatively low cost ~ecause of a slowdown in constructioo or as
surplus at ~e end of a war. By taking advantage of such opportunities, one
can SOlI:IIet1Jles _ke an otbervl~e unprofitable ~ration successf~l, a~ ~e.ast as
!OO& as the equipment holds up.

To tbe novice or ''weekend prospector," the I:ltIOre co=plex features of
placer tining :aay seeD bard t:) cCDpre.hend. At any rate.. the novice ~s often,
aore in~erested in the recreational values offered by gold pl.cering thall in
its profitability. 'thus, the search for aDd disc0'9!ry of even a ~aall grain

lPhySlcal SCientist, DiviSion of Sonferr0U5 Metals, Bureau of M1n~s..
washington, D.C.
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or nugget of gold is an achievement worr.h considerable effort. As a start,
the beginner mgy gain soce benefit fra= visiting one of the =any ran-ior-a-f~e

tourist establishments t)~ically found in gold~ining areas.

The saall-sc.ale ainer cay sell his gOld, but often h~ keeps it as a sou­
venir, or for use in so=e kind of jevelr}·, or in the ho?C tha~ i~s value viii
appreciate. 5eldoa is a placer gold venture truly prcfitable when all costs
are considerC\d UDder existir.g circU3IStances. On the other hand, an individual
or a fa:aily can g~jn ~ great deal of pleasure and satisfaction froc the expe­
rlenc~ of producing )·O'I.Ir own gold. Producing your own, evcn <.r"'l1 a s::mll scale,
involves a nu=ber of problees \/hidl this publ icaticn attec:pts to discuss.
Because the subje~t is so extensi~e, the reader is referred to othcr reports
in the bibl1o&raphy Lor :ore detailed infor-....ation.

For aany years, ~~ree Bureau of Mines lnioroatico Circulars vritten by
E. D. Gardner and C. H. Johnson in 19~ and 1935 P~.c been a basic reference
on gold placering. However, it vas realized after several reprintings of the
initial volu=e of the series that the general pres~ntation ~ad becooe dated
and often went beyond the scope of the usual requests for info~tion. This
report h;,s borroved heavily frC'a the Gardner and JohnsC'::. ~:erial becau~e of
its adaptability, and the author wishes to acknowledge t~~t source in particu­
lar, although =any other sourc~s have beer. use~ in p~eparatic~.

H15roRY OF PlACER GOLD Ml~\l~;c

Placer gold :::l1ning in the l:nitec States spans a periud .;)f :lea:l)' 200 )·ears.
Earliest =iraing took place in the Eastern States ane particularly in the
southern Appalachian region during the late 1700's and early 1800's, but the
richer depo'its .~~e soon exhausled~ and interest :~rned to the West. Th~

earliest Froeuction of any note in the West ~a$ ir~ the Old and ~~ Placer
Diggings near Golden, Santa Fe County, S. ~~. 1h~se deposits ~~~e vcrked as
early as 1828. A fev other depOSits ~~re oined i~ the succee~ing years until
the first discover)' of ~jor icportance, that of Ja=es Xars~~ll on January 24,
1848, on the A:::lerican Ri'\l~r at Col~. Ca lit. This disc("'.'cry '.·as a :=.ajor fac­
tor in the tapid settlecent of the West and triggered ::lC first of the great
gold rushes in the l:nited States. Because of the lure and cxcile=ent of gold
~ining, prospectors spread throughout the ~est and in 5~sequent years ~y
=ore rich placer gold deposits were found. A selected listing of discoveries
subsequent to ColOQa follows:

1s.:.8-:'9 ••••
1s.:.9 •••••••
1852 •••••••

185i ••.••••
1858•••••••

1858-60 ••••
1859•••••••
1800-01 ••••

California ••
Sev3Ca ••••••
OregQt'l ••••••
~ntana•••••
Se,,·ada ••••••
AI' izooa •••••
Co lorado••••
Washington ••
Colorad~)••••
leaho •••••••

Trinity and Kl~th Rivers.
Gold Canyon.
Grants Pass district.
Gold Creek.
Six-Mile Creek.
Gila City.
Cherr~y Cr~ek, Ralston Creek, PlattL ~iver.

Sl~ett Pass (northern and central parts of State).
Clear Creek, Blue .~iver, Arkansas Ki .... er.
C!ear-~ter River, Pierce City. 0.0 Fino, Elk City,
Florence, Warren.



1862 •••••••

1863-64 ••••

1864 •••••••
1861 .

1874-75 ••••
1876-77 ••••
1881 ••..•••

Kontans •••••
Idaho •••••••
A~lzona•••••
Aruooa •• Q ••

Utah••••••••
Montana•••••
sawda .
Sew Mexico ••
South Dakota
sevaa .
Nevacl& ••••••

BaDmicQt, Alder Creek.
Boise g~.Hn.

La Paz dis trict •
Heaver Cree~, i.ynch Creek.
B1ogb.. Canyon.
Hel~.

Tuscarora district.
EliZabethtown district.
Black Hlll~, Deadwood Gulch.
Copper Mountain (Charleston district). Osceola.
Spring Va lie:;".
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In Alaska, gold occurrences were reported as early as l848~ and gold was
found in the Yukon region about 1878; but not until the fabulously rich finds
10 1897-98 in the YukQD'~ Klondike (in Canadian territory) did placer Diners
really begin to exploit the Alaskan deposits. lD rapid succession, a10ers
~taapeded :~ 1898 to rich discoveries in the N~e are2 of Alaska, then in 1902
to the Fairbanks area; the Fairbanks placers were &aOOg the last of Ul;portance
to be discovered.

Any history of placer aining would be inco=plete without a word on dredg­
ing, which marked a =ajor turn Ln operational efficiency. Dredging offered a
way to handle tre=endous quantit~es of caterial at a low unit cost and aade it
possible to :line when: goid values vere as little as a fev cents per cubic y~rd.

Probably the first successful bucketline dredge in the Cnited States was
operated in 18~5

western Moatan&.
groun so that in
were reported in

on Grasshopper Creek near Bannock in Beaverhead C~ty, south­
Others quickly followed, unt~l by 1910, use of dredges bad

california alone abou~ 100 were in existence, of which 63
operation.

'!'he Urn gold dredging in Alaska occurred about 1903, and the nu::llber of
Alaskan dredges grew, until in 1914, 42 were in operati.oo. the peak nu=ber of
active dre~ges" 49, vas not reached until 1940; World War [1 then interrupted
DOst operations. Costs rose beyond pr~fitable levels after the war, and ooly
a fev of the deactivated dredges were returned tv servi.ce.

All gol~ dredges of a~y significance in the Caited St3tes have been shut
dawn, and oost n.,ve been dis=antled or sold abroad. Placer gold production
today is prtmarily a byproduct of washing sand and gravel for use as an aggre­
Fte in the constr.u:ticn industry. COClI:lercial placer =ining by other :aeans
continues only at a few locations.

Total placer gold production in the tnited States froo 1792 thrOUgh 1968
is given in table 1. Calif~rnia 3nd Alaska have accounted tor oore than three­
fourths of the total production of r~cord. A large share of the O\'erall pro­
uuctlC·l, it shoul~ be added, has CODe free dredges. The following list
includes essentially all ~t~tes and counties in which placer g010 is known to
occur <.1£.>:2

2L~erlined nu=bers in parentheses refer tc ite=s Ln the b~~liography at the
end ~f this report.
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Alabaa9: Olilton, Clay, Cleburne, Coosa, Randolph, Yalladega.

Alaska: For areas (1f occurr1tnce, see figure 3.

ArIzona: Cochise, Mohave, Pima, Pinal, Yavapai, Yu=a.

CaILforo~: A1udoJ'. Butte, Galavera'5, Del Norte, El Dorado, Fresno. "'-oldt,
IlllIp,i?l~_!'Al~ i:~k"u, \~.;:;a Angeie~, ~derat Mariposa, Hone, Hontere)', Nevada,
Placer! ~IUDas, Sa,crmaenco, san iuis (l)ispo.• Shasta, Sierra, Siskiyou,
'['rinHy, Tuolu:::nf'., Yuba.

Colorado: Adaes, Bculder, Chaffee, Clear Cree~, Costilla, Eagle, Gilpin,
Hinsdale, Jeff.ersOD, Lake, Mineral, Moffat, Montezuma, Park, Routt,
San Juan, Sar. Miguel, S\IIllDit.

GeorgLi: Barr~, Bibb, carroll, Cherokee, Dawson, Douglas, Fannin, Forsyth,
Fulton, Gilmer, Greene, Haralson, Hart, Henry, Lincoln, Luclpk1n, HadisOl'l,
Marion, McDuffie) Murray, Sevton, Oglethorpe, Paulding, Rabun, Tawns,
~nion, walton, ~jrren, ~b1te, Wilkes.

Idaho: Ada, Ada::s, Banr.ock, Benev:;;h, Boise, Bonneville, Ca=as, cassia, Clear­
water, Custer, El:3ore, Idaho, Latah, Lemhi, Owyhee, Power, Shoshone, l\rin
F.a lis, Valley, washington.

Kootana: Beaverhead, Broadwater, Deer LOOge, Fergus, Granite, Jefferson,
Judith l!asin, Levis and Clark, L.incoln, Madison, Meagher, Mineral,
Missoula, Par_, Powell, Silver Bow.

~evad.a: Clark, Douglas, Elko, Esmeralda, Eureka, Hu=boldt, Lander, Mineral,
~~e, Or.=sby, Pershing, Washoe, White Pine.

~ev !texico: Colfax, Grant, Lincoln, Otero, Rio AniJ;)a, Sandoval, Santa Fe,
Sierra. Taos.

Sorth carolina: Anson~ Burke, cabarrus, caldwell, catawba, Chathaa, Olerokee,
Clay, Cleveland, Davidson, Franklin, GastOD, G=~~ville, Guilford, ~lifax,

Henderson, iredell, Lincoln, ~con, McDowell, Mecklenbcrg, Montgomery,
Moore, X3sh. orange~ Person, Polk, Randolph, Richmond, Rowan, Rutherford,
S!anly, l~ion, Warren, Yadkin.

Oregon: Raker, Coos, Curry, Dougla~, Grant, Jackscn, Josephine, ~nIon,

J,lheeler.

South ~rolina: Cherokee, Chester, Chesterfield, Kershav, Lancaster, Spartan­
burg. Cnion, yryrk.

S<mth Dakota: CUster, Lawrence, Pennington.

Utah: Beaver, Daggett, Garfi~ld, Grand, Plute, Salt Lake, San Juan, Sevier,
Uinuh.

Virginia: Albe=arle, Buckin~~, Culpeper, Cu=berI3nd, Fluvanna, ~hland,
Louisa, Spouylv.ania,. Stafford.

ua~lngton: Chelan, Clalla=, Ferry, Kittitas, Lin~oln, Okanogan, Whatcoa.
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tABLE 1. - Placer gold productiOD, bv States, 1792-1969

as-sed on total gold produc~ion of 316./7 Qllllon ~nces, lncludlog ':'.~6 Qll­
lion ounces iroo undeslgnated sources. Placer share of all gold produced
in country vas approxi=atel~.. 37 percent.

4Exclusive of s=all production not identifiable by States.

Placer gold I Placer share nac:er share
production, Rank as of all gold of all gold

State tho<.:..luUl~ placer pr~uced in prO<!\lCed in
troy ounces producer State, percent country,:'

Dercent

Alab.aM ••..••...••. IS 18 30.0 Seglis;ible
Alaska ••••••••••••• 21,130 2 70.2 6.7
Arizoaa ••••••.•••.. 500 10 3.7 .2
californi•••••••••• 68,470 1 64.3 21.7
Colorado••••••••••• 1,798 7 , , .6.....
Georgia ••••.•..•••. 600 8 68.8 .2
Idaho ...........•.. 5,625

,
6i.i 1.8..

!toot &II.& • • • • • • • • • • • • 9,001 3 50.8 2.9
5evada ••••••••••••• 1,901 6 i.l .6
Sew ~1co._ ••••••• 50S 9 22.0 .2
North Carolina ••••• 2..5 13 20.5 .1
Oregoo .............. ",500 5 60.2 1.1
South C~rolina••••• 52 IS 16.3 ~gligiblc

~outh Dakota ••••••• 351 11 1.1 .1
Utah•••.••.•.•••••• 7S 1':' , Xegligiblc...
Virginia ••••••••••• SO 16 I

29.8 ~egligible

Washington .•••••••• ns 12 7.0 .1
1i}-CJCl1ng•••••••••••• ..3 .~ 97.6 ~e~lidHc~/

Total:; •••••.•• 11... ,136 - - i (a>
" ~ . .

SDUTce: Based co data in tabl~ 6 of Bureau of ~incs !e 8331 ~>, vith addi­
tion of production for 1965--69 as repor:ed in the ~inerals Yearbooks
for those years.

Figures 1 and 2 shov general areas of the ccntcr.:inous loited States and
Alaska, respectively I .-here placer gold has been prod\:ced. Pla~crs can be
found in virtually dny area where gold occurs in ~ard rock (lode) deposits.
The gold is released by weathering and streaa or ~lacier action, carried by
gravity aDd hydraulic action to soae favorable point of deposition, and con­
centrated in the process. Vsually the gold does not travel vcr:· far froc the
source, so knnwledge of the location of the lode deposits is usefut. Gold
also can be associated vith copper anJ ~y foro placers in th~ vicini:y of
copper deposits, al~hough this occ~rs less frequ~tiy.

Geological even~s such as uplift ~nd subsidence ~y cause prolonged and
repeated cycles of erosion and concentration, and where these processes ha~~

Laken place, deposits ~y be enriched. Ancient river channels (referred to as
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FIGURE 1. - Reg'o."'ls of the Conterminous Untted St~tes Where Gold H:2s e~en Produ:ed From
Plocers. Note: See p• .& fCl' ltS7 of produ:mg :O\mfles. Sc~ce: Reference]1.

the "Tertiary ch.a:meis" in California) and certain ri ....er bench dep~,)sits are
exa=ples of gol~-bearing gravels that have been subjected to a nu=ber of such
events. foll~ed by at least partial ccnceal~nt by ether deposits, including
volcanic Qaterials.

Residual placer de?osits fo~d in the ~diate vicinity of source rocks
are usually not the =ost productive, although exception~ occur vhere veins sup­
plying the gold were unusUJI~y rich. Revor~ing of gold-bearing oaterials by
strea= action leads to the con~eotrations necessary for expioitation. In
desert areas deposits oay result free sudden flooding and outvash of inter­
a.ittent strea.~.

As ::::lilterial gradually 'Washes off the slopes and into strea::llS, it becomes
sorted or stratified, and gold concentrates in so-calied pay streaks wlth
other heavy :tinerals, aeong which Qagnetite (black, heavy, and :Mgneti.c) is
alDOst inva.riably present. The gold ~y not be entirely liberated frao tr~

original rock ~ut ::::lily still have the white-to-gray vein quartz or other rock
~terial atta.che~ to or enclosing it. As gold ~·es downstrea=, it is grad­
ually freed froo the accocpaoying rock and flattened by tt~~ incessant pounding
of gr~vcl. Eventually it vill becoae flakes and tiny particles as the flat­
tened pieces br~k up.



DISTRICTS

1 Valdez Creek 19 Chondolar
2 Venlna 20 Chlsana
3 Chistocluna 21 Ci 1(:1.
4 N.I~hino 22 Eagle

5 Ni:ino 23 Fairbanks
6 AniaJa 24 Fort,mile
7 B."'.I 25 Hot Sprlftos
8 G,~od ...ws 80' 2E Hughes
9 McGrath 21 Iditarod

10 Kiono 28 Innoko
I I SlIungnak 29 KontisMo /
12 CounCil 30 Ko,ukuk

13 Fairhaven 31 Marshall
14 Kougorok 32 Melozitno
15 KOJuk 33 Rampart 0 100 200 300

/I , , ,
16 No..... 34 RUb,

Scalf. miles
17 Po" Clarence 35 Tolovona

18 Bonnifield

FIGURE 2.· Placer Mining Districts of AloslaJ. So~ce: Reference 22.
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s,~ gold is not r~\dily distinguishable by the nOrQal qualities of
orange-yellow to light yell~ ~tallic ~olor and high oalleability, uhere it
occurs i~ a ca:bined for: with another ele~nt~ such as telluri~. Upon
weathering, such gola cay be coated with a cruSt, such as iron oxide, and have
a rusty <l?pcarance. This "rusty gold," \ihich resists aoalg3Qi1tion with aer­
cury, ~y be overloo~ed or lost by careless handling in placer operations.

As ocntioned before, th~ richest placers are not necessarily those occur­
ring close to the sourcc. Much depends on how the placer caterials ver.e
revork, '))' natur.ll f"rces. Strea=bed placers are the Qost inportar... kind of
deposit for the s~ll-scalc operator, but the gravel terraces and oenches
above the strea:::1.... and the: ancient rivcr channcls (often concealed by later
deposits) arc p~tential sources of gold. Other tYh~s of placers include those
in .1ut·.-ash areas of strea::lS where they enter other strea::1S or lakes, those at
the (oot of ~ountainous areas or in ~cgions where str~ enter into broader
...-alleys, or those .:slong the ocean front where beach deposits aay foro by the
sorting .lCt iOll of \iavcs and tical C l 1rrents. in desert areas, placers emy be
pro--sent a~\mg .H·r,~yos ur gulche:., or in outwash fans or cones below narrOW'
canyons.

Because gold i:; rela:'int)" heavy, it tends to be found ctose to bedrock,
unle.... s intercepted by layers of clay or co=pactcJ silts, and it often works
its \i3Y in:.,' ::racks in the bedrock itself. ft'hen. the surface of the bedrock
is highly ir-regc!aL th~ distributi"n of g01d ..·ill be spony, but a natural
rifilcli~c ~uriacc !av~rs accu~lati~n. Gold .ill collect at the head or foot
of a strLo::; b.H or \':: .:ur.... t!s .:;·f strea:::.; ...here the current is slcr.red or .'here
the str~a::; gradient i~ rcduced. Pockets behinc boulders or other ~~structions

and even ~ss-c0vered -cctions of b4nks ~an be places of deposition. Best
result~ usuall) C0~e tr~~ ~terial$ taken just above bedrock. The black sands
that 3cc~ulate .ith g01d are an excellent indicator of .~ere to look.

It shoulc he ke?t in :::lind that each year a c-..rtain 3::1ount of gold 1s
...-as:1CC Jc,.....~ Olnc redeposited Gilrin<; the spring runofi:c;, so it can be productive
to rc-"L'rk s,'oe deposits periodicall~·. This applies chiefly t-.t the near-sur.·fllce
~tcria:~ such as those dcposi~er. en the strea~ bars or in sharp depressions
in the d~.:lnnels. The upstre3::l ends of strea::: bars are part icularly good
places i~r such de?osit~. "~cre high .~ter has \iashed across the surface by
the shortest :-cute, as across the inside of a bend, ~nrich:::ent often occurs.
A rifflclike surface here \ii11 enhance the possibility of gold concentration.

In prospecting areas .ith a history of :::ining~ try to find places where
~chani=ed =ining had to stop because of an in~bility to fo11~. an1 Qine
erratic p~.tions of rich pay streaks vithout great dilution frae nonpaying
~terial. S=aller scale selective :::ining =ay still be practical here if a
~incr is diligent.

P:accr gale (.'Ccurs in sc' ::oany areas that it ·.·culd b~ il:practical to try
~o identify each of the::: herc. One of the best recent publications covering
.ndividual districts and areas is L.S. Geological Survey ProfeSSional Paper ~lO,

Principal G...-·ld Prcducing Districts of the rnited States, published in 1968 (ill.
Al~0~ a series of reports is being .rittcn des~ribing the individual placer
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gele cep'hi':;s "! var:'dl:' St.;ltcs ,~r portions of States, to be published as
Ge"l ..'gic.:ll Sun',;:y Su:l.::t:':1s. :,'r gener.:ll areas of occurrence the ~ps in
figures : ane 2 :-~y ~c .:,'n::;t;.: tee. Spec Hie locations and nal:lCs of cines can
ofr;en ~e L."tl:1C ,':;' t~c ,:ct~:' lee ::n?S pr'::p.:lrcc by the V.S. Fcrest Sen.-ice, the
C.S. 5ureat; ,1: :_.~d :~:;.a£e:::<.:nt. the t.'.S. Ar:::lY Corps of Engineers, or the t.:.S,
G""logic31 Sun'..,y. ':.H·i,,~,; State agencies ~~.. also have appropriatt.~ oaps on
hand.

California

california has led all ,'t:1e1" States in placer ::lining and as ....ould be
e.xpectctl has ~n:.· g,':c-pnx:ucing areas of interest, partic.ularly including ~;1~

dc:p-:.s:.ts ,':1 t:i': :·~'_tt:iCr. :~,'t:.elt:.·::ne, ~erican, Consucnes, Calaveras, and Yuba
Ri\'crs and :helr t!'"~b~ltarics (L,. =--~. 2.). These rivers reach into the faoous
~othcr- :.ode .,He.l .'t th~ Sierra :;e ...ada ~ountains fr~ ."hich ouch of the gold is
deri\'cd. Der_'sits .lrc also ~ctlnc in the drainages of the Trinity and Klar:uth
i\i\'cr:, i:1 n,'n:,c:::;, C.:lli!,'rnia anc at scattered points in the southern part of
the St.:ltc. .\::;: i(::i~ rcr~ :.lry cha~r.els and gravels of the Si~rra ~e\'ada R.lnge
have ~cc:i ~:;?cci.l~:Y ?r,'c:Jcti\'c scurces of gold, and oaps have beer. published
by the ::':1 ~ i ~'-":-:1i.l J~': is i .. :;. .'f ~~incs and Geology showing approxC3:ite routes of
these f~t,urc:::. :'.',' LS. Fcrcst Sen'ice ~ps th~t the prospector ....ouid find
of ?art i.:ula1" ,,' .... :uc in cc,nsiccring the S:'~rra deposits are of (a) thc Downie­
viile. (;l:-:?t,'n';i.:lc. ,me ;;c';aca City districts, Tahoe ~ational forest; and
(b) t~c Lreo'thi:: .:J.::c 3ig Bene distric~s, also in the Tahoe ~~aticnal forest.
~.a?S ;:,~':crl:;'~ t::<.: -:-:':':::'ty <!:1C K:a=:3th :\;ition4ll forests of northern C.:llifornia

Alaska

~0St ,': ,;':.l,,;~a·o' ~,<c ,H"l~t:c~ion has eeoc £1"0'::2 placers, princip<111y those
in the '~'•.l~~':: Ri',..:r 3,1:>:'::, ."l:~hcugh deposits are imOOoT. on nearly all r:ujor
~ ••.•~".- .I,C··· ·~'''''·:J.~-e ,; 1 '9 .,., 33\ "each depC'sl'ts on the Sooe dis-~ _ .. e .J' \,. ,. -- '- .. _ ;:-. '.=..::...J ::.-,. ::..::.... ::.=..,/. ;) - -

t ri:: t ::.a\'c been :~,-'ta~' .. ?r,'cuct i\,e. as r.a,,·e the ri....'cr and terrace or bench
place:-:> ~~: tile c:-;i:::.l':.c~ .'::: t~:c Co?pe:- a:1d Kuskob.·i:::1 Rivers. Figure 2 .>ho.:s
the ~:':: p:.1ce.- ~ist:-;;';,::~ ,:~f the State. Cli:3.1Ltic cor.ditions playa great part
in ~ini:1g i:1 A:a~;~. a~c t~e season for hydraulic operations of any kind is
rclat:''\"ely s:~ ..~:-~.

:~.:'ntana'" ;)r~:1c:"?:l1 ?!acer ::lining di.stricts are ~n the south.'estern part
of :ne State (1)). ;::c Helena :::ining district and the ::lan:" placers along the
~iss0uri Ri\'cr ~:-: t::c ':i..: :.:;.:.. ty 0t ::<:1(''1.1 and ups .. reac are a::2cng the :::('rc
icp0rt41nt ar~<is. ::1'-.. ::e.1c'.·aters :H~C tr~~utarl.es of the ~issouri in ~:.adison

CQuaty, p.1.:-t ~ctl:ar:~ :~C.lr ',·irSi:1141 City !c .. :mock, arc n"'ted fer early
placer pn~.:;~ct:'c~, ~):a,-cr g,'le ::41-' also bee:: pr'!.'d'..1ced on the head",.aters of
the Clark Fe::;, ,of t::e C~'~t=bia EL.':er at a r"Ju=ber of poin,:s.

7."lC B01se :,a~ ~::. :-:,rt!~cast ,,:: 5C'ise, Idaho, is ::lOSt not-:c for the dredg­
ing of p~acc:"s (i~.l. l~t~e:"" '_'cll-~:~J_T. placer areas lie along th,~ Sal::lon Ri.... er
in Le::2hi and leah,'" Cout.t ie:> and , .• the Clc:arvatcr R.ive:- aoc its tributaries,
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particularly in tr.c vicinities of Elk City! Pierce, and Orofino. Placer gold
is also found A:ong the Snake River, but: this is cOClllODly fine-grained or
"flour" gold that is difficult to reCOV4~r.

Oregon's placers are located mainly in the southwestern part of the ~tste,

on tributaries of the Rogue River and Otl st:oeaJAS in the Klamath Mountains Q!).
Main gold-prod~cing areas are the Greenback 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 Wall"",a Houni:ains in northeast Oregon.
The Sumpter area and the upper Powder River have haa tmportant prcduction.
Other areas include the Burnt River and its tributaries and the John Day River
Valley.

Washington is not noted for placers, although gold has been found along a
number ~f lt~ streaas, in~ludlng some on the ~rstern slope of the Cascade
Mountai~~. Generally, the few productive placers have been confined to the
north-central part of the State.

Ne1Tada

Nevada hAs not been a large placer gold producer, although lode gold
cleposits--potential sources--are widely distributed throughout the State (~.

The problem has been chiefly one of toc. little water. In the past, dr)'
washers ver~ used ~xtensively, as well as other octh~s that were very conserv­
ative of vater. Producing areas \iere largely fo·.md in the western half of the
State and included American canyon and Spring Valley in the Hucboldt Range,
Pershing County, and the Manhattan and Round M~.mtain areas c£ Nyc County.
Placers vere also worked below Virginia City and in northern Elko County near
Charleston. Signs of li~ted placer diggings cay be seen ifi many parts of the
State.

Colorado

A f~. ~portant Colorado placers of r.he residual type are found on slopes
and hillsides in the i=ce~iate vicinity of gold veins. However, placers in
Colorado are generally confined to narrow canycns below lode gold aining areas
within the Rocky ~ountains in a b~lt which extends northeast across the west­
ern part of the State (~. Alco!~ every gold district has had S03e placer
production. Many of the streaas eoerging from the Front Range I the headwaters
of the South Platte River, and the Arkansas River and its tributaries as far
upstream as California Gulch contain placer gold. His~Jrically, ?lacers were
mined first and led to develop=ent of Colorarlo's rich lode deposits.

Other States

Aeong tile oth~r Western 5tatcs~ placer oining has been l~ited to only a
fev locali~ed areas. In South Dakota, the Black Hills (particularly the Dead­
wo~ area) and French Creek, near Custer, have been productive sources. Ari­
zotta (ill and ~,ev Mexico (lQ.) placers are in SOCllC instances related to copper
deposits that carry gold.
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In the £astern States sooe of the strea~ draining the eastern slopes of
the southern Appalachian Range have yielded gold (1J 17). Saprolite deposits
(rock deco=posed at the original site) have been a source of pla:er gold in
Georgia (!1) and the Carolinas (l). Generally, the e3stern placers are
sparsely distributed and the gold is low in grade. Thus, fev serious efforts
have been cade at ~ining th~ since the early 1800's. Severtheless, cany loca­
tions offer possibiiities for SQall ~perations intended pricarily for recre­
ational purposes.

0TI!ER !l! ISGS lor SEED TO K..'\OW

Staking Clai~ on Open Lands

Instructions on staking cla~ and filing for patents can be obtained
frae the ~.S. Bureau of Land ~~nagc=ent. In addition to Fed~ral regulations,
individ~l States also have certain requireoents pertaining to the location of
cla~ on public lands. 1nfo[03tioo ~n these rcquir~nts is available frae
the State agency d,at deals ... ith ~in~ng. Clai::1s for oining can only be staked
On lands of the public dooain.

Lands in areas generally subject to lccativn for :::11nlng~ such as ~~tional

Forests, cay be open or closed dep~nding on "'hether the land has been ·... ith­
dra~~ for soce special purpose. The status ~f the land can ~~ua:ly be deter­
~in~d by local inquiry to the ~.s. Forest Sen-icc, o~ it can be che~ked at the
Land OfL..ces of the Bureau of Land ~~nage:::ent vr at the County Assessor I s
0ffice. The status of land being considered for :lining should be established
before any significant invest:lent of ~ney or labor has been :::13de. This viII
insure that the ground is open to location so that the ?rospector can stake a
valid clai:l and protect his inves~nt.

When entering any land to ~~a~ine for or atte=pt to =ine placer gOld, a
person should deter=ine if it is privately ~~ed, previously located by claio
that cay still be valid, or possibly held under ?8tent. ~hich conveys the
right of private ow~e~ship. Under any of thesp. conditions, the unauthorized
intruder is trespassing and has no legal rights to the gold he =ay produce.
Usually soce sign or indication of ownership is evident, or a lvcai resident
can supply the ~nfo~tion necessary to dete~ine ~.nership~ but in any event
one takes his chances when the status of land is uncertain. At the ...orst, the
land =ay be protected by a shotgun_ Active clai~ sho~ld be clearly ~~rked,

and records cay be checked in the respective County Courthouse to deter=ine
approxiaately ..here and \lhen they ...ere located. It s"ould be added ~hat, how­
ev~r necessary, such checking can be tedious.

The basic la\ls on location of oining claios in the public docain arc con­
tained in the General Xhing Lavs of 1872. Placer clai~ generally can be
located on lands that ·.:cu~d be classified as locatable if they contained vein
or lode deposits. Sc~ther the beds of navigable lakes and rivers nor lands
bel"", high tide arc subject to nineral location. Hcy...cver, nc·.; clai~ can be
loc~ted over abandoned earlier ones, although the ne-' locator =ay be called
upon to establish that the earlier claies ..ere, in fact, abandoned at the tioe
('If relocation.
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Mining locations =ay be ~de by ~.S. citizens, by those who ha~e declared
their intention to bccooe citizens, by an association of qualified persons, or
by a docest ic corporat ivn. A ~ocat ion cay be aade by a ainor vho has reached
"the age of discretion." and without regard to the sex or residence of the
locator. A person oay oake valid locations as an agent for other qual\f~ed

parties who ::lily not have even seen the gr~und. ~o licit is placed by Federal
statutes on the nu::i>er of locations that oay beoade, and clai::1s oay be amended
and boundaries changed at any ti~, provided such changes do not interfere
vith the rights of others.

Generally, a placer claie is established by posting a notice of location
upon a tree, a rock in place, a stone, a p0St, or a ~n~nt. This =ust con­
tain thp nace of the claio, naoe of locator vr locators, date of location,
nueber 0f square feet or acreag~ clai=ed, and sufficient description of the
claie by reference to sooe natural object or peroanent :onu=ent to idenlify
the elaie. following ~hlch the c~undaries of the claic ~st be ::lilrke~ so they
cay bc rcadily traced. Require=cnts for ~rkir.g of boundaries vary sn=eVhat
by Statc. A leocation ::lily not e.x.::ccd 20 acrcs for any onc person nor 160 acres
for an association of persons. and claies should conforc as nearly as practi­
cable ~ith the rectangular subdivi~io~ characteristic of the r.s. systec of
public land sut"cys.

At least one disc~very of :ineralization is required per claie (20 to
160 acres) "that ","culd just lfy a person vf ordinary prudence in the further
e.'Cpenditure oi ti~ anc coney. ~ith reasonable prospect of success in develop­
ing a pn'f i tab lc ~ine.":. A discovery i=?l ies a -:ertain a::wU:lt of excavation
to sh~~' t:~t the required cineral is indeed present, although State laws vary
sC'Oe"oo'hat ...~:1 thi,: poin!. A ::ini::.u::: annual expenditure in labor and iaprove­
cents 01 $100 =ust be =ade to hold possession of a ::ining cla~, and evidence
to this effect ~ust be duly recorded hy the appropriate county record~r. Such
..·0rk is generally i.:n".,.-n as "3sscss=ent ~ork." Pro.... isions are als.o =ade for
eillsites on no~ineral land. Since Septe:ber 2, 1958, the require=ents for
assess~~nt ~crk ~y be satisfied by conducting geological, &eoch~ical, and
geophysical :,urvcys undcr the supet"ision of a qualified e.'<pert.

Lnpatentcd clai~ ~y be bought anc sold. but their use is restricted to
~ining purposes only. Any use of the surface for purposes unrelated or for­
eign to ::ining is unauthori=ed. ~~ershi? of both the ~inerals and lands
pr0spected and devch'pec is attained by the process of patenting. Prior to
patenting. the c1ai:: holder has pos~essory rights only to the ::inerals.

A nu=ber ~i requireocnts ::ust be ~t for a patcnt .•hich is obtained
through the l'. S. Bureau of :..and ~.:lnage::)Cnt. These inc lude pro," of disco..·er)'
of valuable :inerals. expenditure of at least S500 in labor and i~rcr\'e=ents,

pa)-::lcnt f~'r iiling application, publishing costs, and other ite::s. Specific
info~tion 0n placer :inin& patent applications and on adverse cla~ proce­
dures in the case "i contested rights can be found under parts 3863 and 3870,

5For assistance regarding lL~ation of elnlng claios on the public daoain, the
Bureau of Land ~~nag~nt of the r.s. Departcent of the Interior should be
consulted.
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title 43, ~f the Cc~e of Federal Regulations pertaining to aining claL=s UDder
the General Mining laws of 1872.

Public Lav 167, enacted July 23, 1955, pra\"ides for oultiple use of the
~urface of public lands. This does not alter the validity of gold placer loca­
tions based upon sufficient evidence of discovery. It does set up pr~edures

whereby the Covern=ent agency responsible for ad=inistering surface resources
can challenge a =dning claicant. In this vay the question of surface rights
is cleared sc that the fullest use can be =ade of the tand.

~nder Public Law 359, enacted August 11, 1955, aining is pe~tted on
lands which have been vithdrawn froo location or reserved for power develop­
acnt and for other purposes, pro~vided certain steps are taken. In this case,
pen:lis&lor. to ::line O,lst be obtained free the Secretary of the Interior. Claias
located before the date of the act on a power withdrawal are relocatable.

Lands accorded to Indian ReseX'°ations are not subject to claf= under
U.S. aining lavs. (Froo June 18, 1943, to May 27, 1955, an exception was made
for the Papago Indian Reset'~tion, but such free =lneral entries ve~e th~n cur­
tailed (43 CFR 3825, for=erly 3635).) One vishing to prospect or aine on
IndLan lands =ust obtain a lease froc the Secretary of the Interior; applica­
tion fer the lease should be cade through the reservation superintendent.

On State-owned lands, application for prospecting or aining lease should
be cade to the appropriate State authority. Regulations on granting suc~

leases vary by State. Mining clai~ can be located on private stock-raising
homestead lands vhere the Ga\°e~nt has rescX'-ed rights to =ine~als, although
certain 1i=itations are specified to protect :he hocesteader and to provide
r~i=burs~nt for da=age to crops or to tangible i=prov~nts. Taylor CraZing
Act lands a~e als0 $ubject to location.

Privately owned lands are usually leased or oay be purchased outright for
=dning purposes. Sor=ally a lease ~ill carry a royalty provision on the ain­
eral production as a percentage of the gross or net value received troa sales.
Many different arrange=ents are possible, depenrling upon the requirecents or
bargaining positions of the potential lessor and lessee.

The recent cccplet iO\~ of studies of =ining la~s by the Pub lie L:lnd Lav
Reviev Co=cission anJ recoc=endations by the C~ission can be ~~pected to
result in changes in regulaticns that could affect placer locatio~ procedures
or aining rights. Infor=ation on such changes as they occur viII becoce avail­
able froo the Bureau of Land ~~nage=ent, r.so Depart~nt of the Interior.

?robl~ With ~ter Rights. water Supplv.
and Stre~ Pollution

Th~ need for 3 good, dependable, and plentiful supply of vater increases
geooetricall: ~ith the scale cf operation in placer =lnlng. Panning gold
requires very little vater and can be done in a s=all tub if necessary. At
the other ~~tre=e, the hydraulic =onitor, ence in use, e=ployed large flows of
water unde~ high pressure, and sluicing at a large operation could ~onsUQe
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virtually al~ :he vater that night be available. One thing the placer adner
DUSt keep in nind is the seasor~l nature of stream flov. This affects both
the suppl~ of vat~~ and also the prOblecs of pollution for d~tr~ users
and d~ge to strea= cco10g)'.

\'arious :::3Cans are used to ,H,,'ert and iJ:Ipoun\i \ ..ater. Olannels, pipes, and
flu=es can be constructed to conduct ~ter where it is ~nted. If supply at a
continuous {l~J is li:ited, storage =ust be provided, and placer operation is
then restricted :0 pcrioeic activity and depends on the capacity of the reser­
voir. A si~lc tank ~y ~kc a suitable reservoir for a s~ll operation.
Pu=ps arc c~'nly u$e~ n~' vhere p~~r is cheap enough, and the tecirculatl00
~D3bles use of 3 s~llcr supply of vater.

Thc question vi vater rights has alvays been iaportant to the placer
~ner and is a cooplcx subject in itself. Legal authorities should be con­
sulted in case cf any doubts or disputes. It has been coc=on practice in
placer ::1ioiog :0 ::le-'lsure ,,'ater requir~nts in ter=s of "=iner"s inches,"
vhich can be cv~verted tv rate of flow by the approxicBte factor of 40 inches
to 1 cubic foot per second (the legal conversion in Arizona, california, Mon­
tana, and Oregon; other States vary). One cubic foot of vater is equivalent
to abO".1t -;.S gallon". Thus, a ::tiner's inch cro...erts to 11.2 gallons per minute.

water fl~.$ are ~s~red in cubic feet per second and storage is =e3sured
in acre-feet, ~he latter being eqUivalent to a I-foot depth of vater spread
across an are~ of 1 acre. ~~sur~nt of flov is uSUdlly done with a cali­
brated ...eir~ but flC"lls can be esti:::ated by average ....elocity or b)' other =ethods
if the quantity is large. A te~ used to describe the effectiveness of vater
in h~draul ic ,,'peral i.'Os is i.tS "duty~" .i1ich is usually e."Cpressed as the nu::a­
ber of cubic yards 0f gravel ~ashed per ~iner's inch per 24-hour day. water
dut~ vill vary greatly ~ith :he :ining situation.

States .+.ere ?l~cer ~ining has been i~ortant in the past, such as cali­
fornia, have cr~ct~ detailed and quite strict lavs regarding strea= pollution
froo placer 0?crati0ns. S~ch lavs re~uire the construction of a settling pond
or ponds 0f sufficient size to clarify the vater used in :ining before it is
disc~~rged int~ :hc strea:. Further=ore~ they ~y require that al~inu= sul­
fate and li~c 0r s,~ si:ilar clarifying substance be added to the effluent to
avoid re~derin~ the ~ater in the strea: unfit for docestic vater supply
purposes.

Rcgulat~,':'l~' regarding strca=: pollution :=.ay '."ary .ith the strea::l and the
part iel,; iar ?,,':"t l,,'n ,'f the State, so the appropriate control agencies shouh~ be
c·i.'nsul:c':. 1:-:. Calif,'rnia, the California Debris Cca:2ission and the California
Dcpart~nt 0: Fish a:-:.~ Ga~ regulate discharges free ::1ining c~eraticns. The
Collif0n\ia Fish and G."1:C C-'~e cunails ~ining ~{>Crations 1!1 the Trinity and
Kla::lo3tb E\ivcr fish an'; ~a~ district ~et.....ecn July 1 anc ~o.... e:::ber 30, "except
when the J~bris~ sub$tances, tailings, or other effluent fra: such operations
do net a:-:.d ~an~~t ~ss into ~aters in the said district.'~ Federal and State

4Quotes in the ivtl~.i~g sections are cbtainec froc relevant sections of
California statutes.
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vatet' resource and water quality cwtrol agencies IMy also have sOiIethint to
uy about t>lacer =ining di.scharges, and it 15 vise to check with thaa before
UDCSertak1Dg auy sizable project.

Legi.slatioo in California that closed dcvn hydraulic =ining on the
Sacra-ento R1vel' and its tributaries goes back llIlilny years. An ac t eDt it led
"Protection of DocIlestic 1k~er SUpplies Fna Pollution of Placer Kining Oper­
at ioas" covering the vat~rsheds of the s.cra!llento and San Joaquio R.io-·ers
(A. B. 2006) was passed in 1941, requirins a pe~it for placer Qi:ing fr~

the California Debris C0C3ission and coapliance with .. nuaber of provisions
specifically a~ at dredging.

\110 cao Advise You

ntere are :::an)" sources to which the novice placer z:a1ner Day turn for
Inforaation. Pr~ably t~ first should be the particular State agency dealing
with geology, =doiog, conser\~tion, or developaent. t~iversities with geology
or =lning dcpart::llents vill have knowledgeable people who can be consulted. A
readily accessible source of inforaation is the reference section of your pub­
lic library. Professional engineers aDd consultants aay be cODtacted through
professional organizatiOD$ or directly, by telephone.

Federal agencies most concerned ~ith the prObl~ cf placer ainiog 3re
the Bur~u of Kines, the Geological SUlvey, and the Bureau of L3nd Hanageaent,
Department of the Interior. Generally, the Bureau of Mines is best equipped
to handle techcic~l or statistical questions; tbe Geological Survey provides
iofonlation on geology aDd deposits; aoJ the Bureau of Land Manageaent is
involved in land ovnership and c"'a luat ion prob le:as. The Forest Servi.ce,
Depart=ent of Agri,~llure, is a good sou~ce of inforaation on placer =ining
sites and regulations within the S&tional Forests. Furthe~re, the pros­
pector is vell advised to inquire at the local ranger station of the Satioaal
Forest in Which he intends to prospect for guidance and to infora the ranger
of his intent.

County offices, including that of the County Recorder, can often supply
useful lnfo~tion on clai= staking and placer locations vithin tbat county.
Foras for loc£tion notices are normally available at the County Courthouse in
Qining localities or aay be purchased at a s~ationery store. Questions about
possession and sale of gold co::ae under the purvieY of the Depa.rt~nt of the
Treasury.

fDl 10 LOOK FOR PlACERS

once decided on the area of search and ar=ed with SQ2e knO'.. ledge of the
characteristics of deposits to look for, then you sre ready to ~~plore. Host
areas are r~latively settled today and are accessible by car, or at least lie
within a few =lies of a road. A possible exception is Alaska, where an air­
craft or boat Qight be needed to reach the si.te. Regardless of the t)~e of
transportation, you will need adequate supplies and equipaent to sustain you
and your co=panions for an extended stay in the field. With a gold pan for
each and setting out frOCl a b~"e cazp it should be possible to deter.:ine
vithin several days if the potential for the area is g~.

I!&:1'12I
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EQuipping Yourself

C1l:1iping aDd outdoor recrutioa 1n general have becCDe so popular that
=any coa=ercial sources of equi~t and info~tlon are nov available. So=e
stores ap~~l to tbe bud&et~oded, vhile others, such as the specialty shops
for ea-ping supplies, have a vide~ selection o{ usually =ore du~able products.
Sooks on c&::piog are a"..Uable at the library, aDd rel1abl~ ::erchants will
recoaaend the equipment best suited for a particular usc. Many of the <:0=­
forts of hCJ:illC can be fouz:.d in the ordinary ca:ap today. Backpacking has bene­
filed frca developaents in ligh~ight oateri~ls and foc~s. The a=ounts and
t)~S of goods and equipaent selected vill depend on the re=oteness of your
location and accessibility of ~ resupply point. The prospector Dight wish to
travel with a :obile boae, trailer, or ~~r, or he ~ight se:ply pack his
gear OC' his back and head up the trail. A few suggest ions are in order here,
but the individual ~t du aucb of his own planning, since requir~~ts and
tastes vary so greatly.

Bas ic Equ ip:::aent

A=ong the ~ssential U:ple=ent~ needed fo~ prospecting are a pick; a lon~­

handled, round-pointed shovel; and a gold pan, preferably a 10- or 12-inch­
dia=eter pan which can usually be purchased at hardware stores in gold-~in~g

areas. A s=ai~ ~rospector's pick is also useful, and a ~gnet and a s~ll

a=ount of ~rcur)" should be carried to separate the geld froo black sand after
panning. Specialty stores and =anufacturers can provide the =ere elaborate
equi~nt, such as skindiving gear, ready-built sluices, ar.~ ~hanical gold
separ3tion devices, if desired.

In SOQc c~seSt a bucket or vheelbarr~ ~y ~e neede~ to tra~~port :Bte­
rials te the \lashing site, and ira addition, a hea...·y 1/:'- to 1/2-inch-=esh
screen :s ha~dy te separate out coarse =aterials. A s=all screen cut to nest
in the upper part of a gold pan can be useful for the S~ purpose in panning.
A gold pan the S~ size as the one used for panning v ~l =ake a ~st effi­
cient nesting screen if a close pattern of holes is drillec i~ the ~ottOQ.

Holes usually should be l/~ to 3/8 inch in cia:etcr, ~epencing on the 3~erage

size of the ~terial being s3.=?led. Distance ~et.veen holes should be about
the s~ as the diaceter of the holes. In soce areas these pans can be pur­
chased tead}~de. Fer weighing gold, ~ s~ll balance scale graduated in
Dil1igra~ ~y be desirable. A co:pact, folding type ~: b313ncc i~ aV3ilable
for this purp~se.

A c~ss ~ill be needed for csta~lishing clai= :~nes and :~r finding
your vay out of the v~~s it lost. Adequate =aps sh~ld ~e carriec. A !~d

C3gnifyin~ :ens is helpful in i~entifying ~inerals. sags~" ~ ncedec to
carr;. <."'Ut sa=ples; plastic b~gs are the best because ~3=i'le:> _.' be da=;>. A
rocker ~y be transported to the site either asse=bl~~ 0r in 3 ~nocked-d~an

c ..~ditlcn. If ~ining is planned, l~er and ether ~terials to build a sluice
:ny ~e carr~~e te the site. (Sec c,mstrccticn ectai 1s ur.~e~ ~cs?ecti...e head­
ings.) ~.'n: c:ab~"'ratc equipoent such as pu=ps, ?i?e~. heses. .:inC light plants
=i~~t be ta~cr. ~n by pack ani:als if desired.
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Persoaal gear includes a &oad pair of boots, sturdy clot~ins, weather­
proof gilUr, sleeping bag, tent, and such other things .... s one =1ght vant for
caafort and sanitation. A (oaD pad or air =attress adds coaiort to sl~eping.

A length of rope is useful for uany purposes Around camp. froo raising tbe
food out c;f rach of an1:Mls to extracting a ur froa o!l audhole. For biking,
all necessary equipae.1lt for the period avay hom CUllp should fit into a aanage­
4&ble backpack of SOllIe Mad.

An ax, a flashlight, a knife, and Datches are almost indispensable.
(Fires in the National Forest should be aade only in designated areas or aft~r

consulting the local forest range~.) A water bucket is ~ften r~uired, and a
load crosscut saw viii be found useful. GunS and fishing equi~nt can be
taken to s\6-pple=ent the food supply and to provic!e soae additional recreation.
Cuns are seld~ necessary for protection frca an1:als. A canteen vith a
2-quart o~ larger capacity is ad~isable in cany areas, depending on dr)~ess of
the cliQ8t~. y~~ viiI need vater-purification tablets where streams are COD­

t.aa1no!lted, whether by graZing stock or for other reasons. A t:ri.ner's la:sp,
Which consu=es cal~iu= carbide, is sold at ~~1 hardware stores ~nd can be
used for a serviceable light, although OGst people when away fro= electricity
prefer gasoline or pro~ne la:ps. A carbide la=p viii also be useful for any
underground ~rk. The special ~ner's safety lamp is recoccended where~er air
..y b~ bad. Stoves that burn gasoline or pressurized gas are 10 vide use in
c:a=ping and even gas refrigerators CIa)" be taken along "to cool ::h~ beer."
(For low-budget operations, a svift-rl'"ning strea= viii serve thiS sace pur­
pose veIl.) For an, length of tDoe in the field, an O\'cn for baking is a val­
uable -=eaity. A reflector oven for use next to a c~fire can be =ade of
light sheet cetal and vill give excei~ent results, also serVing as a pla~e to
keep food van:a.

Suppli~s

Freeze-dried foods are generall)" good and easy to carry and prepare,
although sOCle'What Dare expensive than :::lOst other foods u For esti::lating pack
weights, about Z pounds of deh~'dra~e<! Rood freeze-dried (~s is needed per
person per da)'. canned foods should be a~oid~d when backpacking because of
their weigh.t, but they are otherwise satisfactory. Disposal of e=pty COD­
t.iners should be done with consideration to others who may follow and vish an
uncluttered landscape; burial is usually reco==eaded.

Suggested f~ supplies for a prospector's ca=p include the following:
bacon, beans, cheese, salt, baking p~~er and soda, coffee, tea, onions,
potatoes, fruits, corn, peas, raisins, rice, flour, crackers, cereals, butter
or ..rgarine, powdered 2ilk, esgs, panc~k~ and waffle aix, sugar, syrup, and
fresh ~t and vegetables as practicable. Many other ite=s can be added to
the list, but these are =ost of the ~sics. UtenSils should include a variety
of dishes, Silverware, a sharp knife, spatula, ~an opener, frying pan, coffee
pot, and several different sizes of pots and pans. Towels, both paper and
Cloth, soap, scouring pads, and oetal or plastic tubs or basins will ~c needed
for cle.aning up.

Extra clothing should be included in your supplies for ~~r.:th ~nd for
changes, Mosquito netting oay be 3 ~irtual necessity in soce areas, and ade­
quate a=ounts of a good insect repellent should be packed.
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safety seeds

Probably the DOst troublesODe and at t~s the greatest hazard In tbe
wilds today 15 th~ bear. People aliy argue wbich type of bear bas the ..nest
tesperaaent, but Any t)-pe ay ltilve YOUI' CUlp a sbulbles when i01 search of
food, aDd uncleI' certain c:irc\Zl5t&nces any bear w111 attack a person. Placing
food out of ruch or in a sec,,,!:t: container will help reduce the attntct1on.
Fortunately, QO$t bears will tu:iTi and run when frightened by loud noises.
mMr vlld aniJllab 'I'rt: seldOQ dangerous :xcept vhen provoked, but a_Her ODeS

such ~s packrats can inflict conslde~able damage 00 ~amp gear and foodstuffs.
Polso~ous sna~, spiders, ticks, scorpions, and the like should be treated
..,1th traditional cAution; their presence should be anticipated in ClOSt areas.
Learn to identify and s,,·oid poison oak aDd poison ivy: Knowledge of first aid
is e53ential for duling vith eaergencies that aight arise on an ouUD8, and a
study or review of the subject should be included in any preparation!',.

Some e! ~he per~onal hazards faced in the out-of-doors include twisted
ankles, la~eraticns froo falling in brush, falls froo slipperi rocks or crude
bridges vtjen crossing strea:::s, breaking through floors in old building ruins,
and faas or cave-ins in old aine ",·orkings. Beware of bad air in any old
vorU.ngs: Danger of drQVDing is alvays present when vorking around the deeper
str~ or pools vhen placer =dning.

Many types of first aid kits aDd equipcent are on the aarket. The choice
of kit is one Qf size and variety of cOQtent. 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 sL=ilar it~ should be
included. For areas of considerable sunshine, tanning lotion, sun81a~ses, and
a hat are needed, and salt tablets should be ~·ken as designated to prevent
heat prostration. Wear1=g a s&fety hardhat a~d safety glasses aay be advIs­
3b~e at ti.=cs.

Pnnning for Gold

The sta:ldard gold pan is aade of stiff sheet iron and is 16 inches in
dia:lletcr at the top and 2-112 inches deep. The riJ:n is flared outvard at an
angle of about SO' froc the vertical. Soaller pans are used for testing, and
it is advisable for :cst panners to use either a 10- or 12-inch size for han­
dling ease. Probably the ll-inch is the cost widely available. Fr)'ing pans
or other cooking utensils =ay also be used for vashing out gold but are less
effectiv~. Before any kind of container is used for panning it should be
cleaned thoroughly and all grease shou~d be burned .xlt. New pans generally
are ~reasy and should be heated over a fire until this coating is gone. Even
a rusty pan, if clean, can be used satisfactorily. In fact, the roughness due
to the pitting of the rust ~y assist in holding back the gold.

there are different techniques and subtle variations in the art of
pannln~--e~perience teaches vhich is best. Those with wide experience and
auch practice can recO\'er the QOst gold vith the least effort. It is some­
t~ said that g~od panning technique lies in the action of the vr~sts.

After auch practice the good panner should be able to save even the very fine
gold that aay be nearly but not quite free fro= the black sands.
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The pan usually is filled level with the top~ or slightly rounded, depend­
ina sa:::aewbat upon the nature of the :IllIter1ai b~lng vashed an..i the personal
preference of th~ panner. It is then subaerged in vater. Still vater 6 inches
to 1 fool. t::«:p 1.t$ best. \,bile under vater the contents of the pan are kneaded
vith both hands \,mtU all clay is dispersed and the lu=ps of dirt are thor­
oughly broken. 1~e stones and pebbles are picked out after the fines are
vashee off. lhetl the pan is held fl~t and shaken under vater to per=it the
gold to settle to the bottoo. The pan is th~n tilted and raised ~uickly-­

still under vater--so that a svirling :otioo is ~rted and sace of the
11;hter top ~terial is washed off. this operation is repeated, occasionally
sbaking the pan under vater or with vater in it until only the gold and heavy
=dnerals are left. With proper =anipulation~ this ~te~ial concentrates at
the edge of th~ bcttOQ of the p'n. Care =Usc be tak~n that none of the 301d
cli=bs to the ~ip v: the oa~ or gets cn top of the dirt.

~~ggets and coarse colors of gold can nov be picked out r,eadily vith a
tweezer or with the point cf a kn~fe. Cleaning the black sand froc the finer
gold is =ore difficult, but can be carried nearly or entirely to coaplelion by
careful ~vir~ing of the content~ as described above, always watching to se~

that none of the colors are cli=bing toward the lip. This ~art of the opera­
tion usually is done ~"er another pan or in a tub so that it any gold is lost
it can be reca\"erecl by repanning.

The ccncentrates should be dried~ and the bla~k sands (co=pos~d largely
of =agnetite) can then be re=oved by a :agnet or by gently blowing the: on a
s=ooth flat surface. If there is an ~~cessive quantity of black sand, the
gold usually is a=alga=ated by putting a portion of a teaspoonful of =ercury
in the pan. In sa:pling ~ork~ extra care sh,~~ld be taken to see that no fine
colors are lost. When ~ining, however, additional ttoe needed to insure that
all colors are saved probably is not justified because the value they add is
so s:wll.

A vord should be said here about other ainerals that you ~y see in your
gold pan. Pyrite ("fool I s gold~ It an lron sulfide) and :1ica are often :1istaken
for gold by the novice. Pyrite, which is usual!)" a brassy yellow to ~~ite

color, vill shatter when streck with a h&:Der and beccaes a black powder ~ilen

finely ground. MiC3~ which =ay have a bright, bronz) appesrance, is distin­
guished by its light veight and flat, platy cleavage. Soth ::Iinerals are coc:::llOfl
in gold areas. Other ~inerals that vill collect with the gold and black sands
because of high specific gravity include il=enite (iron-titaniu= ~ide)~ heca­
ti~e (n~gnetic iron OXide), ~rcasite (an iron sulfide), rutile (titaniu=
oxide), scheelite (calciu= tungstate)~ volfra::lite (ir~n, =a~ganese tungstate),
tourcaline (boron and alu=inu= silicate), zircon (zirconi~ silicate), chro­
~te (iron and chrociu= oxides), and cinnabar (=ercury sulfide). If present
1n sufficient quantity, these latter alnerals oay ~~ve sooe econoni~ signifi­
cance, although efforts to recover thea as byproducts arc seldoo vorthvhile.
Rative platinuo, el~ntal oercury~ lead shot, and sl=ilar =aterials are also
occasionally found in the pan.
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This q~estion bec~s =ore difficult to answer a3 the siz~ ~f th~ planned
operation increases. Estiaation of the lAOW1t of gold recoverable aDd the
overall costs of in.est~nt and nining 15 no staple aatter and calls for
highly experience.d engineering skills for any aoderate- to large-scale project.
Elaborate procedures of sa=pling and evaluation cannot be followed by the
small-scale operator because of the cost. Thus, his decisi~s =ust be based
on a variety of factors. not the least of ~~ich is intUition. Seedless to say,
~ny aistakes have been cade, vith =uch resultant waste of ~ey and effort.
Do not let what started out as a recreational activity becoce your D8ster
instead of y'~r sen'ant.

S3?pling Tec~ci9ues

Many =.ethcx!s of sa::pling az!~ pO:isible, including the si::ple panning of
gravel fran surfaCe ~xpvsures, churn drilling, test pitting and trenching,
shaft sinKing, and driitinb' As an aid in tracing possible gold-bearing chan­
nels, g~op~ysica! techniques have ~en ~loyed vith sace success, but ~roper

USe of the typical inst~nts involved is generally reserved to experts.
Hore~~er, inte~~ ~~tation of results is seldoc adequate to provide any ~uant1­

tative eS:i~tcs, alth0~gh the info~tion g3i~ed can be useful in planning an
~~pl~raticn pr0&rac.

for a thoroughgoing discussion of exploration and sa:pIL~g t~hniques

the rcade~ is ~eferred to the recent Bureau of Land Manage=ent publicati~t by
John H. \.:ells, entitled ?la<:er ~ination: Prin<:iples and Practice <ill.
Wells' description of panning i~ yarticularly reco=aended.

Panning ana rocking (ccsr.ribed later) are the basic ~ns of deterainlng
the recoverable gold content of placer Qiltcrials. A fire assay, so=eti=es aade
on a concentrate, prcvides a relatively cocplete esti=ate of the gold content
of the =-tteria 1, but a poor est i=ate of h"'" :::;u(:h gold can actually be extracted
by conventional vash~ng ~thods. Thus, placer gold is seldoa assayed, except
co deter::inc lt~ fin.:ness (:aeasure oi gold purity, see p. 3i). In e~'ti.ating

the value of gold in the pan after vashing a quantity of gravel~ the t~~hn1que

of CO\:1ti:'lg m:ggc:s an~ "colors" is nor=ally followed. Cenerall)', piece$
worth ~re than) or 10 cents are considered as nuggets; s=aller particles are
colors. .~en skill is developed in esti=ating the various sizes of particles,
3 geoC degree of consistency can be achieved in the results •

•~ere sa=ylcs can be o~:ained across a secticn of the bank exposed along
a creek. it is good practice to cut a vertical groove or char~el of fairly Cbn­
sistcnt vidth a~! depth. The sa=?le cay be cut fro: top to bottoc, or in seg­
=ents c~~rising several different sa=ples if the bank chows distinct changes
in aaterials. Bars 03: be sa~lcd by digging a vertical hole, clear to bed­
rock if possible • .100 panning the pt'cA.uc:. for surface aining ot "sklo bars,"
sa=pling consists of si=ply taking ~ p.anful free a favorable point and vis:::.ally
e5t~ting the a:cunt of si=ilar =atcrial in th~ vicinity. Clearly~ there is
not =uch accuracy in any of these ~thods, but the deposition of gold in such
locations is bound to be erratic an:_ay, ~0re representative sacpling is usu­
cily possible in the larger de?o~it& ·,+.cre deposition :ond size of gold parti­
cles is =ore unifor= or consistent.
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t:&lculatlna What You !tiFt Have

For the small-scale :liner, SUlpHng will USUl: 11y be lillited to taking a
panful here and there and possibly running 8 larger saaple ~rough a rocker or
sluice if panning di~closes any gold. If c~lors are found, a record should be
.-de of the number and estiaated size of colors per pa~'l and the approx~te

location. Tb~ sa:pllng then progre$ses until ODe is assured the prospects are
good enough to warrant a l:Iining operation of snae sort.

A scale of sizes and approxt=ate value5 of colors based on pure gold at
$35 an ounce is as follows: (Sote: Mesh = screen size in openings per square
inch; :linus 10- plus 20-..esh CIIlterial will pass screen wIth 10 openings per
square inch but be stopped by scre~ vith 20 openings.)

Coarse gold. plus 10 =csh: should be picked out and veighed
individually, value about $1 per g~~.

Medi~ gold, ainus 10 =esh ~~t ?l~s 20 ~sh: 2,200 col~rs per
troy ounce, value about t~~-th~~Js of a c~1or to I cent.

Flee gold, ainus 20 :::;,esh :>ut plus 40 ocsh: 12,000 cotors per
troy ounce, value about 3 colors to 1 cent.

"Flour" gold, ainus :.0 =esh: 40~OOO colors per tro), ounce.
value about 10 colors to 1 cent.

Differing fineness or pri.:c vUl affect the values socevhat.

It is ca=con to report panning results in cents per pan. So, ass~ing

you have deterained that a "pan factor" of about 400 pans per cubic yard (bank
measure) for the l2-in.:h pan is a suitable figure, multiplying the cents-per­
pan figure by 400 gives the csticated va!ue per cubic yard.

Another aeans of estU=ating is to rank the colors into three groups, as
follows:

Su=ber 1: colors veighing over 4 ailligra=s

Number 2: colors weighing between 1 And 4 ailligra=s

Suaber 3: colors weighing less than 1 oilligraa

(Not2: 31,103 ailligraas equals 1 troy ounce.)

Scales vill be needed to check the weights until the eye can judge the sizes
properly. It is recocaended that particles over 10 =illigr~ be veiRhed indi­
Vidually. A rough oeasurc of value is one-tenth of a cent per ailligra=.
Thus, the value in a pan can be calculated using your visual count and t4lly
of the nuober of colors of each rank. After sufficient practice, good esti­
aates viii co=e easily. Thicknes5 has a Ireat bearing on weight: For
instance, sooe gold ~ight look large, but actually be flat, flaky, and hence
very light.
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Det\,tuining the overall value of a de?osit with any accuracy calls for a
knowledge ~f accepted practices and =athe=atical procedures for weighting the
valnes and sa:lple intervals. It is ieporeant also to understand the statisti­
cal principles of variation and distribution, which are beyond the scope of
this report. Generally, the practical prospector vill take a few oeasureoents,
make soce crude calculatio~s using his panning results, and decide to stay or
aDOVe "11.

OOW 10 GO ABOrT ML'\ ISG

When a site where gold is known to occur has been found, and after it has
been saaplcd and judged worthy of further effort, the ownership status should
be checked to assure tl~t the ground is open for claicing. Then, after stak­
~.ng ad~uate clai.=> (or arranging to lease if the ground is not open to clai=),
y,ou are ready to consider =ini~g. ~~ether ciniog percits are required by
those State agencies i~volvcd with fisr. and ga~ or watersheds should be
investigated, because placer opcrati.'ns of any size QaY drastically change the
loc~l vater quality. A si=plc opera:ic~ :3y have virtually no effect on a
strea= or surroundings, but when ~tcriat~ acounting to core than a few cubic
yards a day are handled, the possible effects begin to becooe significant.

Choosing a Method

~~g the siapler hand cethods of recovering gold are the gold pan, the
rocker, r.he ~ip-box, the long too, and the sluice. Panning has been described
in a previous section, entitled "How to Look for Placers," and will only be
discussed briefly here. The pan is generally too slow to be effective for
anything DOre than prospect ing. The rocker is a t ioe-honored device of the
small-scale ainer with lieited =cans. The dip-box and long too eight be con­
sidered aore like si=plified sluicing oethods than distinct oethods in theo­
selves. A-:. a ::aethod, the long tOQ has n~ver been very popular but is c!escribed
here for its pGssible historical interest. Other cethods used in sp~cific

circ~tances would incl\~e the surf washer, th~ dry washer, and skindiving.

The si2pler cethods all nor=ally involve hand-cining operations (sho~el­

ing and/or picking of the gold-bearing oaterials)_ Lioited oechanization is
socet~s practical for cO\-ing and .~shing gravels in even the scalIest oper­
ation! and this possibility should not be overlooked. Even ~torized devices
for panning are QBrketed by several canufacturers. ~ps and scall excavators
can often be adapted to the scall cining operation by the enterprising Q~ner.

The =ore c~l~x oe~hods! such ar groun1 sluicing, hydraulicking, drift
=ining, ~xcavation using power~Q equipaent, and dredging, require considerable
invest=cnt, kn~ledge. and experience; a full discussion of these oethods is
beyond the scope of this report.

The choice of oethod depends pricarily on the scale of operation and the
availability of water. These and other characteristics of the different
aethods are discussed below.
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Gold Pan

Panning is the hardest way to wash gold froo p13cer gravels, but it is a~

inexpensive and cocpletely ~bil~ =ethod. A person can dig with a pick and
shovel cuch faster than he can pan the ~terial dug, so it pays to treat only
t~~ highest grade products by panning onc~ one ha$ settled down to mining.

An ~xperien~ed person can wash about 10 large pans per hour, the equiva­
lent of ap~roxicately 1/2 to 1 cubic yard of gravel per day, depending on how
~lean the gravel is. A level-full, standard l6-inch pan eight contain roughly
22 pounds of dry bank gravel; there are approximately 150 to 180 pans per ~ubic

yard of gravel. M~re than tvice as cany 12-inch pan~ would be required per
cubic yard. The top dirt o~ C~Jer is usually cast aside and the few inches of
aaterial directly above bcdrocr. and the =aterial scraped iroc crevices is
pa~~ed. Places to look and the proper panning technique have been covered in
earlier sections.

R"c.:ker

At least twice as ::mch gravel can be ....orked per day \l:.th the rocker as
with the pan. The rocker or cradle, as it is sooelL=e~ called, OUSt be aanip­
alated carefully to prevent loss of line gold. With the rocker, the manual
labor of ....ashing is less strenuous, but whether panning or rocking, the same
cethod is used for ~~cavating the gr3vel.

The rocker, like the pan, is used ~~tensively in scall-scale placer work,
in sacpling, and for washing 3luice concentrates and ~terial c~eaned by hand
froc bedrock in other placer operations. One to three cubic yards, bank mea­
sure, can be dug and vashed in a rockt:r per :lan-shift, depending upon the dis­
tance the gravel or vater has to be carried, the character of the grav~l, and
the size of the reeker. Rockers are usually hoce~de ane display a variet, of
designs. A favorite design consists essentially of a coohination washing box
and screen, a canvas or ca~pet apron under the screen, a short sluice with tva
or acre riffles, and rockers under the sluice (fig. 3). The bottOQ of the
washing box consists of sheet oetal with holes about 1/2 inch in diameter
punched in it, or a 1/2-inch-~sh screen can be used. Diocnsions sh~Jn are
satisfactory but "ar1.a~ions arc possible. The bottoo of the rocker should be
made of a sL'gle Vide, soooth board, which will greatly facilitat~ cleanups.
The Q8teriais for building a rocker cost only a f~ dollars, depending cainly
upon the s~~rce of l~e~.

After being dacpened, the gravel is placed in the box, one or two s~ovel­

fuls at a ttQe. Water is then poured on the gravel while the rc<ker is swayed
back and forth. The ~ater usually ~ dippe' up in a si~le long-handled dipper
made by nailing a tin can to the t..ld of a stick. A soaH streat:l fro:::1 a pipe
or hose oay be usee if available. The gr~vel is ....ashed clean in the box, and
the oversize oaterial is inspected for cuggets, then ducped o~t. The undersize
material goes over the apron, where ODst of the gold is caught. care should
be taken that not too ~ch vater is poured on at on~ lice, as some of the gold
may be flushed out. The riffles stop any gold that gets over the apron. In
regular oining vork, the rocker is cleaned up after every l to 3 hours, or
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FIGURE 3.• BaSIC Design fCf 0 P,c.spc::tor's Rocke,. (Not:! thot hopper is built to slide
bock ond forth, bumpang the sdes as unIt i:> rocked.)

oftener. when rich ground is ~orked and gold begins to shov on the apron or in
the riffles. in ~leaning up after a run~ vater is poured through while the
".asher i~ grently rocked~ and the top surface sand and dirt are \lashed away.
Then th~ apt~n 1s d~ped int0 a par.. The =aterial back of the riffles in t~e

sluice is tak~~ ~p by a fiat scoop, placed at the head of the .luice, and
washed d~11l gently once O~ tvice .ith cle~~ water. The gold remains behind on
the board.;, froc which it is scraped up and put into the pan ..·ith the concen­
trate freD l~~ apron. The ft...... colors left in the sluice will be caught with
the "ext run. The concentrate is cleaned in the pan.
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Skillful =anipulation of the rocker and a careful cleanup pe~it recover)'
of nearly all the gold. Violent rocking should be avoided, s~ that gold will
not splash out of the apron or over the riffles. The sand behind the riffles
should be stirred occasionally, if it sh~s a tendency to pack hard, to pre­
vent loss of gold. If the gravel is very clayey it may be necessary to soak
it for SOQe hours in a tub of vate~ before r~king it.

Where ~~tcr is scarce. ~o soall reservoirs are constructed, one in front
and the other to the resr of the roc~er. The reseL\'oir at the front serves as
a settling basin. The overfl~J drains back to the one at the rear, and the
.ater is us~~ over again.

The capacity of rockers cay ce increased by using paver drives. Such a
device oight be rock~d by an eccentric arc at the rate of approxioately forty
6-inch strotes per oinute. The capacity of the typical cachine ...,ith tve ~n
working is 1 cI·.~ic yard per hour. Where gravel is free iroo clay, the capac­
ity ~: be as great as 3 cubic yards per hour. The cost of the ~chanized

rocker and a s2condhand engine for driving it is estimated at $400.

Dip-Box

The d~p-bo::< is useful vhere water is scarce and ...,here an ordinary sluice
cannot be used because of the terrain. It is portable and viII handle about
the saoe quanti~y of oaterial as the rocker.

Construction is relalively s~le. The box has a bottoo of 1- by 12-inch
lu=be~ to .~ich are nailed 1- by 6-inch sides and an end that serves as the
back or h~ad. At the other end is nailed d piece approxicately 1 inch high.
The botto::t of the box is covered .itll burlap, canvas, or thin carpet to catch
the gold, and ove~ thiS, beginning 1 foot below the back end of the box, is
laid a 1- by 3-foot strip of hea\~ vire screen of about 1/4-inch ~sh. The
fabric and scre(:n are held in place ~)' cleats along the sides of the box.
Overall length cay be 6 to 8 feet, although nearly all gold will pr(~ably col­
lect in the fi.st 3 feet. The box is placed so the back is about .aist high;
the ~~ther cnc is 1/2 to 1 foot 10'..er. Material is si.cply du::1pec or sh<......·eled
into the uppe. end and ·..ashed by pouring .ater over it froo a dipper, bucket,
hose~ 01" pipe until it passes through the box. The .~ter should not be poured
so hard tP~t it .ashes the gold a.ay. Larger stones (after being washed) are
thr~~ out by hand. or ~ screcnbox can be added to separate th~. Riffles 03)"

be added to the la..er section of the box if it is believed gold is being lost.

A lv~g t~~ usually has a greater capacity than a rocker and does not
require the labor of rocking. It consists essentially of a short rccei':ing
launder. an open ~ashing box 6 to 12 feet long vith the laJer end a perforated
plate or a s~.ee~ set at an angle, and a short sluice with riffles (fig. ~~.

The c,-':::poncnt b..,xes are set on s lopes ranging fr<X:I 1 to 1-112 inches per f->0".
The drt,? bet·.cen boxes aid:> in breaking up hops of clay ..nd freeing t!lC c,'o­
tained gold.

A good supply of run~ing wate~ is reqUired to operate a long tae S~,

fully. The 'Jater is introduced int•. ';e receiving box ·... ith the gra\'el, ..

~1979'
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both pass into the washing box. .he sand and ~ater pass through the screen's
1/2-inch openings and into the sluice. The oversize =aterial is forked out.
The gold is caught by the riffles. The riffle concentrates are r~'ed and
cleaned in a pan. Quicksilver =ay be used in the riffles if the gravel con­
tains C1Uch fine gold.

nle quantity of gravel that can be treated per day ~ill vary with the
nature of the grave!, the ~atcr supply< ~nd the nu=ber of =en ecployed to
sh~'el stones into the t~~ and then ior~ the~ out. for exacple. rwo =en, one
shoveling into the toe and one working on it, ~ight wash 6 cubic yards of ordi­
nal)' gravel, or 3 to ~ cubic yards of c~nted gravel, in 10 hOUIS.

A toc uay be operatec by four =e~--t~o shoveling in. one forking out
stones, and one shoveling fine tailings away. .~ere running water and a grade
are available. a si~ple sluice is generally as effective as th~ long toa and
requires ~ess labor.

Sluice

A sluice is generally defined as an artifici<l: channel through which flovs
controlled aaounts of ~atcr. !n gold placering, the sluice includes sluice­
boxes which collect the gold by :::.eans .:'f vari ..'us configurations of riffles,
corrugations. ~ts, ~xpand~d ~tal, or the like. which trap t ~ heavier parti­
cles while allowing the ~aste :0 ~ontinue :hrough. Figure S shows a portable



FIGURE 5•. L:;hr"'Clght Slul.:ebo.. In A:;ho..'l. Unit r.'()~e of 'J(UrT.tnur."t h:,s screen box
::' the he:d en::, T1H!e secfto.oo: In ,he ~:J:Hle. :l~j Cllpon:iej :'!'ICt:l1 (';Yer

b~r btl ::r t~ fcc!. The goid pcn wou::: ro«~ Ill' be omitted. but IS

1"= !'Jde:: here to check fa losses.
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l1ghtveight Detal sluicebox suJ.table for test vork. or a sllIL,U-scale placer
operation. An iaportant part of any sluiciq operation is its vater supply,
aDd where vater is not plentiful, puapsr pipelines, or even daas vith special
headgates .y be required.

saall-scal~ sluicing by hand aethods bas been called quite appropriately
shoveling-into-boxes. In contra_t, in ground sluicing, usually a =ore effi­
cient operation, DOst of the excavation is accoaplished by the action of vater
floving openly over the ~terials to be ained. in either cas~, the adterials
~ss through a slUice, where gold is collected behind riffles. A variatioa of
the slUicing technique, where vater ls stored and released again.st or across
the Da~erials inte~i~tently, is called booming.

The sluicebox in its s1:lplcst fon:a ::llight be a l2-foot-loo8 plank of 1- by
l2-inch pine tuaber, to which sides about 10 to 12 inches high are cailed,
vith braces secured at several places across the top. Larger sluices can be
made with batteus to cO\'er joints between boards vhere gold ~ght slip out,
aDd vith braces built around the outsides of the bex for greater rigidity. To
provide for a series of boxes, the ends should be beveled or the units tapered
so that on~ vill slip into the other in descending order and for= a tight
joint. Four to eight such boxes in series would be a typical installati~.

Two =en hand-shoveling into sluiceboxes can wash S to 10 ti=cs as cuch gravel
as could be put through 3 rocke~ in a day. The slope of the sluice and the
supply of vater =ust be adj'~ted so that the gravel, including larger cobbles,
vill keep Clo... in& through thl! boxes and on out. Slopes of to to 12 inches per
l2-foot box are noraal, but it water is in short supply the slope ~y be
increased. Trestles are ne~ess3r)" to support the boxes O\"er excavated ground,
~ulleys, or ~ales.

Inside the boxes, various kinds of riffles cay be ecployed, depending
upon a~~ilability of =aterial and personal preference. the riffles, which go
on the bot:o=, are usually set crosswise in the box, but they can also be
effective when placeC lengthwise, the concentrates settling between the=.
They Clay be of wood, or of strap or angle iren, or a c~ination of the two.
Straight, round poles or a patt~rn of square blocks or stones can serve for
riffles. Rubber or plastic strips have even been used, Durability is L=por­
tant for prolonged operations, so v~ =ay be ar=ored vith ~tal. Expahded
Qetal, hea~~ vire screen, or cocoa oats ~ke good riffles for collecting fine
gold.

A co==on height for riffles is 1-1/2 inches; they ~y be placed froc
one-half to several inches apart. Fastening the riffles to a rack, ~ich is
then wedged into place in the box, peroits their re=oval. A tapered shape on
the cross riffle, with the thinnest edge to the bot too, tends to create an
eddying action that is favorable for concentratien. Another vay to achieve
this eddying action is to cant the riffle or even just the top of the riffle.
Burlap or blanket ~terial is coo=only placed under the riffles to help in col­
lect ing fine gold. ~:-cury ~y be ad<iec to socc sec t ions of the sluice if
there is =cch fine gold, but care =ust be taken to prevent escape of the
z:aercury.
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Slulc~ cleanups should be aade at fairly regular inter\~ls. After run­
Dina clear vater until the sluice is free of gravel, riffles are removed in
.ect1ocs startins at the upper end. With a thin streaD of vatll.!r, the lighter
of the re.alning _cerial is vashed to the sections celow. The go!:,i, heavy
saDds, and aaalgaa, 1£ ..rcury has been U5ed, are scraped up and placed 1n
buckets. 'Ibis Ilixture then C4U1 be panned or c leaned up in a rocker to Obt&ln
a final coocentrate or a:Llgaa.

Feediaa Lbe Sluice

It is COl:!DOt\ in a s:lIl1l11 operation, when feeding the slUice, to place a
hea,~ screen or closely spaced bars of SODe sort across the section where (he
gravels enter, to eliainate the l&rger particles, which are probably barren
anyvay. The screen or bars (4 "grizzly") should be sloped so the oversize
aaterLal rolls off to the side. The size of =esh or spacing viiI depend upon
the gradation of feed, but would generally be in the range of 1/4 to i inch,
vith 3/8 inch being a co=aon size. In larger operations a rotating screen,
or troeDel, D1ght be used. In a ground sluicing operation, possibly all :llIlte­
rub would be run through the s luiceboxes. Provis ions ::ust be caade for rcaov­
ing the oversize =aterial, and, if reqUired. stacking it avay fraa the work
area •

If the gravel contains ~h clay it =ay be ~e$irable to use a puddlinc
box at the head of the string of sluicebcxes. This:llllY be any convenient
size--for instance, 3 fee~ vide by 6 feet long, vith 6- to a-inch sides. The
cla~oe>o =aterial h shoveled inte this box and broken up .... itra a hoc or rake
before being al!overl to pass into the sluice. The U=portance of this step is
that if all~ed through the slUice, the unbroken clay l~s =ay pick up and
carry away 30ld particles already deposited.

rsually, the shO\'eling-in ~thod proceeds as folla.s: After the boxes
are set, shoveling begins at an advantageous point. ~~pericnced =iners work
out the ground in regular cuts and in an orderly fashion. Enough faces are
provi~ed so that shO\oelers .... il1 not interfere vith one another. Provision is
=-de to keep bedrock drained, an~ boulders and stu=ps are ~ed a ainL=u= nUD­
ber of ti=es. Cuts are taken of such a vidth and length that shoveling is
=ade as easy as possible. The boxes are kept as low as possible so a =inL=u=
lift of gravel is necessar~y. At the sa=e tice an adequate slope ~st be ~in­

tained for the gravel to run through the boxes under the li01tations oi the
available .~ter. Allowance for du=p rooa =ust also be provided at the tail
end of the sluice. Leaks in the sluice are stopped pra::rtly: and shO\'eling is
done in such a =anner that the sluice does not bec~ clogged nor does ....ater
splash out. (~ater in the pit ha=p~rs shoveling.)

All ~terial of ~ size that will run through the sluice is shoveled in,
and the oversize ~terial is thrown to one side. Bculders froc the first cut
should be stacked outside the pit, on barren ground if possible. The vidth of
a cut is usually li~it~d to the distance a ~n can shovel in one operation.
When shoveling froc =ore than several feet a....ay, it i best to set boards
above and on the opposite side of the box; this increases the efficiency of
the shovelers. The greatest height a e-n can shovel into a box is 7 to 8 feet,
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&ad above 5 or 6 feet the efficiency of the shoveler is ~r~cdly reduced. If
the gravel is ~'er ) Qr ~ feet deep, it uSU3l1y is ~x~avatcd in ben~hes to
facilitate digging and to pcr.ait the ~?pcr layers to be raised a =dnicu=
shoveling height. .'lcrc the gravel i~ shall~. ~.eelbarr~.s ~y be used.
Another way is to shovel t~c gravel onto a conveyor belt t:~t di~charges into
a troaael, discard;ng the cvcrsize =atcrial and r~ning the ~~cersize =3ler1al
through the sluiCe ~crc t.~ 0~ =ere persons arc vorking in the sa=e cut,
the height of succeeding benches is governed by the character ot the oaterial
bei. dug and the ~istan;:c th~ gravel has :0 be lifted.

The sluice ~~ be ~i~~ai~cc ~~ the s~riacc of u~.0rkcc gr~~d ~r sup­
ported on ben::s ~'n tl.:c cp?\....sitc side \.)1 the cut. After the i:..rst cut the
boulders .ne tnr....,.......':1l" thc ;: lc.ancd-up bcdr.:>I.:i:.. '-net"c cuts arc run on both
sides of the sluice, the b0xes are supportec on bents as the ground underneath
the::a is duS ,-~ut. At ..'t~cr ? lac~,:; t~.;: ~h.'Xe$ :::0:1:' be set C:1 bcdr~xt~ and the dirt
=-y be shoveled int ...' the he.lc ",1 the sluice fr.:-::: sncrt transverse cuts at the
upper end of t~t.' ?l t. ;,."'I"k ~.:>C-"\ II)' bcgi:1':> at t~c :COoo'CI" en"; 0: a Ce?,,)S it so
that bedr.."C);. :::lay be ~t.';:t cI'".1ined, anc ::1c.'1 pro-:ccds across the deposit by regu­
lar cuts. Thc length .u:c ,'rc,,:- ,'t t~c cuts -..:i.ll depend upon 1..'c''11 con.-litions.
As heaV}' sancs anc gravel h~iic ~? ccp0sits b~_~ccn the riffles in the sluice,
it ::Illy be ncce;;~",r:- t,· ,t~:- t:,..::"c up t" vrevcnt packing anc the cC'nsequent
override of g,'l~ part i ... :C~. :.. t ~nc": :.::ylc=:ICnt such as a pitchL1ri< is often
ccavenient t ...,t" this, :...1I"!;c:- ,,::,'l':cS t~..at l"<:8c in the ,:;!uice'lo'ay =ay be si=i­
lar 1)' re=..,..'cc.

Supph' ing Il.'ltcI

~e qU3ntity ,.~ '.'ater J.\'ai~ab!c '.·il! inilucn;:c t:iC s;:alc ,'1 q>crations
and the si.:c l": $ ~l:~~~ ~.:-\;~. ,;\ =:i~i::-.=:. ili......• 0: is· :.""~ 20 =.:'nc:- t

5 i:~c:~cs

(l;0 to 22S b"': l,':~" ?<:r :-:::~;;t.:) ~:; r<:q~ircc fl':" .:1 :2-in;::~-, ..'~Ce ~ :uiceb,"'x vith
.a steep gra~c. S~!i..:r ii .... .,..·~ :.~,~~~ t:~i,:;. -:an:,c '-l:'ili::c~ :,y ~:;.'rl:1~ t~e ....ater
in 5<De ki:lc \."1 r\:~~cr\'·,-':r ..ir~~ ·_s~:-,;.~ ~:~C Sl,;P?::" i.ntcl=i:':'c:l:'~y••!.. ( ...'C::c;-,n prac­
tice follC'\Occ ...-;~.:re ::1<: q~l~: ~t\ ~'~ ·M·~tC:" is li~it~c is t,- t.;,;c .1 gr:..==ly or
screen O'.·cr :,t~..: =--:t;.i,-c :',' ,,-":~=::1'~..l:''': \-"·..·cr.sl;:C :=.J.:'c:"i.J.~ a::.c :':::.;:) i:1'::'"~..Jsc tile
dut)~ of the ·."a:.er. :;'c:J\;~: ~~'~ ~:: :hc ...1.=,-'~~: ~i =..1tcrl.:l: ~ ...'" be :rc..:lt..:c :,y fir£t
running it thr\......;b:~ ~ ~~ ..~: t\.' ·.·a~::'~ ~~C ~crl·c:n ....'ut the C(XlrS~ :,iz(: is another
effective \."ay ~I." :"••..::" :;~(. ·.·,l:C:'" :"c~~:':"c=:cnt:).

Water u.sca~ly i~ ~,,:~~~-.::.:c ·.. ia <:i:C:l :\. :.::.e slul(:c ~~·..c:-. it :.h~

grou...~d is rich C'n~'1~';:~ ~~ :-"_1.y ~c ?ra~~lc~'1::'lc t(', ?u::;> ·.·atcr :t-... :- ~::c ~lu:.~c. !be
feasibility d _':>tai:1~::~..l .;r,1'.. i:.y :; ..-.' ,;h ..'u~<! first :,c ~~"'cstigatec~ as the
expense of ?~?inb =..lY ~c ~ .. ::~ ~=:...l~ ~!:~ ~\."S:' "-"f .l l'~g ~:.~~~~ ".-:~C:-: :hc cost is
distributed ,,"'vc:- :~c y.;\rc.:..l~': .. ': br..1.vc: :':,... ·...cc. n. ~cita:,lc :1~cr ...... : sluicc­
boxes or S(.'OC ....';..hcr rc·;"~'\'..1: :,y~tc=l :::.ay be ~scc t,'" tra:':s? .."':"~ :~~ :.ai: i:1gs to a
du::l?i.ng grou~d 3".-.1:. ~r ..'~ t::.: ·.",-r;';':'n; .lrl:.l. A t.ldi~g,; .'r :'c::~i:1e; ?('~d ~y be
required t\.-' ~in:.J.i:':. c,,'l".:":~:;~=-~..1.= •..·.:l:cr G. ..~lity.

Ground s luic~:~g '.:t i: i.::cs th.: cascading effect .. ,: 'lo.ltcr t, b:-ca;';' cO'.-n the
gravel; hence. th.: rcquirc:::c:-::~ for ....ater arc :::cch gt"c.a:cr. ::~c C:llC: applica­
tion "f ground sluicing i~ : .. ' ~trca::bec cC?0sit:;. ?~?el~~c:>, ::~t:=es...~r
ditches vould bc neccs.;ary if' a;r,'u.~c sluicing ·..·c:"c "'?pliec t ..' g:-;l\'cls higher
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up on banks or ternces, and the larger sule hydraulic IlIethods V<lUld tben
becODe BOre favorable. If booaing is to be done, a taD and reservoir are
needed. The duI is uaua 11)' equipped vith a gate aechan1s1l tbat penaiu either
automatic or Danual control and quick release of the Lapouaded water for .axi­
.. vasbl.Da effect. The vater .y be passed over the upper face of a gravel
bank. or diverted against the bottoa in order to undercut and carry avay the
gravel .s the face of the bank breaks down. All materials are channeled
toward the sluice.

The natural flow of a streaa caD be used by diverting the curr~t vith
boards or 51a1ply vith piled bouldf:rs. "Shears" can be coastructed of 1- or
2-inch-thick boards 12 feet long nailed to pMirs of tripods so that tbe board•
• lope back frOD the vater flow at an angle of about 60·. lbe tripods are
built in such. vay tbat boulders can be piled inside the base to hold thea in
place. A row of these shears may be used to divert tbe force of the vater
apinat a bank, or tvo rovs aay be used to foro a flu::r.e.

The seasonal nature of strea~ flow in different areas aust be kept in
mnd when planning an)" placer operation. State and Federal agencies can pro­
vide iDforBation on streaa runoff for cany of the =ore iaportant streaas,
inforaation vhich v1l1 indicate the 1121tati005 in vater supply t~t algbt be
expected due to season.!l changes.

Additional Methods So=etl=es Csed

The aethods described below, particularly the surf washer, are l~ited 1D
application, but interest ~n the= revives froo tl=e to tl=e, 50 they are
included here. ~y kinds of dry vashers have been developed, S~ very elabo­
rate. Most dr)'-vashing operations have a short lifespan, owing to the erratic
character if the deposits. Skindivlng for gold ls not new, out develo~Dt of
better diVing equi~nt in recent years r~s st~late~ interest in the method,
altbough restricted in practice to a fev select strea= areas. Shaft and drift
.rning are also aeong methods used 1n extracting placer gold gravels, but
because techni~ues are core related to other types of =in1ng, discussion is
not included in this report.

Dry Washer (for Desert Areas)

Dry vashers have been ~~~d for =any yeals in the Southwestern Cnited
States, where water is scarc~, and especially in Sew Mexico where several ail­
lion dollars in gold has been produced during the last c~ntur)" by dry vashing.
The Cerrillos, Golden, and Hillsboro districts are aaong those having produced
gold by dr)' washing. In years when other e=plO)~nt is scarce such production
..y take place videly. In the 1930's a considerable nueber of men also used
~ry vashers in SC"ll'ada, southern Ca l1fornia, and Arizcna.

If gravel is to be treated successfully by d~' washing, it =ust be coa­
pletely dr)' and disintegrated. For instance, after rainsto~, operations
au.t be stopped until the ground dries out agaln. Even in ver~)" dry cli~tes

the gravel is slightly da=p below the surface, and =ust be dried before it can
be treated in a dry washer. Spreading the ~terial to sun-dry or putting it
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throuah dryers adds to the co. of aining. In s..ll-scale vork, however, the
gravel viii dry out about as f4St as it can be treated.

Dry vashers are usually run by hand aDd ha~ about the .&De capacity as
rockers of corresponding size) b~t the work of 0F~r3ting the dry washer is
~ch harder. The workers select the material they are to treat vith regard to
both dryness and probable gold cODtent. It is difficult to do this on a large
scale vith hired labor. Plants yith aecnanical ex~avator~ and coaplex power­
driven dry-w.uhing ruchi.nery have been tri.ed, but in the United States, at
least~ virtually all were coamercial failures, pr~rily because the gravel
vas dug faster than the sun could dry it out. Also, in large-scale work, par­
ticularly with 3echanical excavation, the cost of &iziog the =aterial is quite
great. Clay 3nd cemented gravel introduce eve~ further difficulties.

When the gold-bearing aaterLaI is cocpletely dr)· and disintegrated, ~an­

ning tests of the tailings should show that a good saving can be aade, ex~ept

perhaps vith extremely fine or flaky gold. Coapletely disintegrated aaterial,
however, is seldo= obtained. The tops of clay streaks in the gravel are
likely to be richer in gold than tbe gravel itself. Cl~y or c~nted gravel
seld~ can be brokeu up suffici.ently by hand to free all the gold without the
~sc of soae fora of pulverizer. In a dr)· vasher all gold included in a lump
cf ~aste passes out of tbe Dachine. As vater usually viii break up all tbe
gravel and separate the geld frca the ot~er material, a better saving usually
can be effected with the ~ocker or sluiceboxes Lban with a dry vasher.

Basically, tbe dry washer separates gold froc sand by pulsations of air
through a porous =ediU2. The screened gravel passes dawn an inclined riffle
box with cross riffles. The bottoo of th~ box consists of canvas or so=e
other fabric. Cnder the riffle box is a bellows, by which air in sh~rt,

strong ?uffs is blown through the canvas. This gives a cocbined shaking and
classifying action to the =aterial. The gold gravitates to the canvas a~d is
hel~ by the riffles, while the vaste passes out of the aach£.ne.

The gravel is sh~·eled into a box holding a fev shovelfuls at the head of
the washer, ir~ which it runs by gravity through the ~chine. A screen with
about I/2-inch openings is used ~·er the box. All stenes ~:er about 1 inch
in dia=eter generally are discarded in aining. A d~· washer usualiy is nL~

by a s~ll gasoline engine which saves the labor of one =an. The capacity of
such ~chines is considerably greater than that of hand-operated ones. For
instan~c. one Qan ~orking alone oust fill the b~, then turn a crank which
runs the bell~~s until the gravel runs through. The process is then repeated.
'Wi th tvo cen vorking~ one shovels and the other t\;rns the crank. Oat>::aa.n can
tre~t 1/2 to 1 cubic yard per day vith a hand-operated ~asher, where the
gravel lies close to the oachine.

~~en ~le3ning up, th~ ~terial behind the riffles usually is ducped into
a pan and washed out in vater. If vater is very scarce, the acc~lated =ate­
rial froo the riffles cay be run through the machine a second tice and then
further cleaned ~y blowing away the lighter grains of sand in a pan.

Dry vash~:s are usually handaade and have been built in a large n~er of
designs and sizes. Figure 6 shows an exa=ple of one type. The bellows of the
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FIGURE 6. - A Dry Washer. (May be h:Jnd· 01 rI'Ochine-powered.)
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..chine is aade of 36-ounce duck and the bottoa of the riffle box of a-ounce,
single-weave canvas. In contrast t~ the ~ingle-weave canvas~ silk or rayon
per=!ts a good extract ion of gold, but too mach dust goes through into the
bellows. Heavier canvas is too tight for good separation. Copper-"rirc fly
screen is used under the can~~s. th~ riffle box is 11 inches wide oDd
40 inches long and contains six riffles. the slope of the rUfle box is
')-1/2 inches to the foot. (Hand-operated machinu are usually I:lUCh aaaller
and the riffle box is set at a steeper angle than with powered ~chines.) The
gravel and sand are shoveled onto a scr~en with J/8-inch openings at the top
of the washer. The bellows is operated at 2S0 pulsations per ainute; the
stroke is 3 inches. The capaCity of the ~chlne is about 4/5 yard per hour,
which probably vould ~or~espond to 1-1/2 or 2 cubic yards, bank aeasure. (The
plus l-ir.~h =sterial vas preViously discarded.)

In cleaning up aiter treating approxtDately I cubic yard in the vasher,
the riffle hox is lifted out and turnec over on a large, flat surface, such as
a baki.ng tin. The concentrate froc the upper three riffles is first panned,
and the gold is r~~·cd. C~ually both the coarse and th~ fine gold ea~ be
saved here. The iower riifles ~y contain a fev colors, but nearly all the
gold is noraally caught in the upper riffles.

Sur: ~sher (for Beach Deposits)

F~ ~e~-beach-typc placer gold deposits have been ~ined successfu!ly.
The oost ~ort~nt producers have been in the vicinity of Socc, Alaska, but
gold is ~lso kn~ to ~~cu~ in a fev other shoreline loc~tions of States bor­
dering the Pacific Ocean. Spe~ial techniques have been developed to utilize
the action of the surf in ~ecovering gold {roc these dep~its.

Sur! v~shers are s~ilar to long toes, but ~ider ~nd shorter. They can
be used only vhen the s~rf is of proper height. The)" are set so the incOQing
surf rushes up the sluice. \oI3shes oat~rial froo the screen box or hopper, and
retre.ating. carries it over ..~ riffles aDd plates. One aan can attend to two
surf washers, and about 8 cubic yards can be handled per 10 hours.

An c-~lc of .1 s i=ple surf \o"asher is a riff led sluice J to .:. feet vide
and S :0 10 icc: leng, set on the sane at the vater's edge so that the loco=­
ing \o"a\'e~ ~~sh th~~~gh it tc the ~pper end, and rctredt belov the lower end.
The sluice is oace of boards nailec to sills at either end vhich :an be
weighed dOl.-rl \o"ith rocks ;)r other-.. ise. 'The sides are:' or S inches high. Tae
riffles in the c-'tOl::ple arc :::ade in s~cticns of about 1- by I-inch strips spa.("~d

about 1 inch apa~t. The end sections are transverse riffles, the center S~­

tion longituc~nal. The box preferably is set on a grade of 8 to 10 inches per
12 feet. Best results arc ~~tained by using =ercury in the riffles. When the
surf is strong, the washer tre~ts as =uch as tva =en can shovel, but at other
times it has to be fed very slowly.

Skindiving (Cocbining Recreation)

In recent yc~rs skindiving enthusiasts have taken u? s~ll-scale ~lacer­

lng as both ~ hcbby and a sooet~s, though seldoa. profitable venture.
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Various kinds of apparel and equip-M:lt are used, but the invest=ent is usually
not great. Wet suits and canvas shoes are almost a necessity for entering
cold mountain stre~ to search ~he strea~ed for pockets that ~lght contain
gold. Beginners should be equipped with a snorkel, a face =ask, gloves, a
weighted belt, fins, a gold pan, and a crevicing tool. More ~~perienced

divers may use the popular scuba equipment, but this calls for special knawl­
~ge to insure safety. Crevicing tools include large spoons, tire irons,
crowbars, etc.--al=ost any~hing that can reach into tight places and dislodge
nuggets froc the strea: bottoc. The pan should be used to test sands from
various places where gold vculd be expe~~ed to s~ttle, such as the downstream
sides of obst~ctions~ Where colors in the pan indical~ a favorable area of
tbe stre3D, a ClOre intense search ~y be Qi1de.

Mining equip=ent Qil). includf~ various cocbinations of puz:ps, ciniature
dredges~ aod riffle bo:tes that cal~ be built froo s~,lvabe by the operator or
purchased fr..:lQ cccaercil.il sources. A nu:llber e! aUlufacturers have produced
special equipcent for the purpose~ One of the popular kinds is the jet dredge,
a pipelik~ device ~de of sheet ~tal curved at the intake end and with a
vater jet entty to propel the vater and gravel through the straight portion.
The jet is supplied irae a po~table pu:p and in effect causes gravel and sand
to be sucked into and through the pipe. A riffle box built into the end sec­
tion collc~ts the ~~ld and other r.ea,~ particles while the rest of the =ate­
rial discharges. Ihe riffle box =By be enclosed so it can function while
subaerged. Usually, a 6- to lO-horsepower p~ is adequate; the hose to the
jet aay be l-i/2 to 2 inche~ in diaDeter.

Manipulating the device UDC~rwater requires skill and patience, since the
riffle section =ust be kept nearly horizontal during the ~lning operation.
Floating platfor=s are so=cte=es used to support equipcent. In this case,
riffle boxes and other uni~s aay be installed on the plat!oro. The usual oper­
ation include~ ~ing ~ny large boulders to get at the trapped gold under­
neath or alongside. Conventional equipaent such as a rocker or a sluice aay
be e=ployed to carry selected =aterial fr~ the strea=bed to a shoreline site
for processing. Concentrates are then panned to recover the gold.

PROB~ YOl: SHOULD A.,'"TIC I PATE 1:\ PlACER MUllSC

Besides the ~ny prObl~ already discussed~ such as where and how to
find a placer deposit, how to locate a clai~, and how to saaple and ~ine, a
fev special operational probl~ sh~ld be considered. These relate to the
physical nature of placer oaterials and the clicatic conditions under which
they aay be found.

Str~ with steep gradients often have poorly sorted sands and gravels,
aeaning a vide range of size viII be encountered, up to cobbles and large,
irregularly shaped boulders. Other debris and tree roots cay be present too.
Materials that have lain in place for long periods becooe indurated (that is,
bound up tightly with cl~y, or ce=ented sa=eti=es alcost to the point of being
solid r~k), which cakes them exceed:ngly difficult to break up with vater.
Irregularities in the rock surface underlying placer aaterials becoae i.:Ipor­
tant in :rl.ning because this is the zone were the richest ,·alues usually are
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found. A very uneven surface can be particularly difficult to vork OD. In
addition, ~ere is difficulty in Alaska vhere ground ..y be frozen a large
par~ of the year. It may be iJlpractical for the weekend or vacation pros­
pec~or to tackle placers where such adverse conditlO1U1 prevail. How these
problems are normally deal~ vith 10 Larger operations i5 discussed briefly
under the headings to follow.

Handling Boulders

Boulders are best left in place if it is at all possible to vork araund
~h_. SOIIIetiJlles, particularly 1n sluicing, it become$ ~ecessary to DOVe: the
boulders out of the vay. A derrick operated by a band vinch or steam, gaso­
IlDe, or electric power may be used for this purpose. Possibly several such
derricks vill be needed if many boulders are present. Boulders oay be drilled
vith a jackhammer a~ blasted using dyna=dte, or more si=ply blasted with an
explosive plastered onto the rock, a technique called "mudcapping." Platform
skips _y be swung froa a derrick ~UOCl or cableway; the larger rocks a~e then
pried out and rolled into the skip for removal. A small bucket-loader vehicle
=ay be useful for handling boulders, provided it can operate over the type of
surface exposed on the pit floor. Sections of the pit where bedrock has been
cleaned up aay be reserved for stacking large rocks. Future operations should
be planned so repeated handling is avoided.

Trouble With Ciavs and Cemented Gravels

Clays and cemented gravels uSU3lly require the cutting force of the
hydraulic giant for effective =ining. In some nonfloating vashing plants the
gravel is delivered to the head of the sluice where a giant is used to brea~

up the clay. Indurated or clayey materials are nor=ally dredged vith little
difficulty, but it gravels are tightly cemented! they may best be =dned by
shaft or drift methods using explosives and t~ering as reqUired. this pre­
sumes chey are rich enough to stand the high cOSt of such mining and are cot
exposed enough for open pit aining. Clay lumps =ust be ~roken up quite thor­
oughly before passing through gold-recovery equip=en~ because of their CApaC­
ity to imbed gold particles and caTry the gold out with the discharge. The
breaking of clays can be accomplished using the puddling box (previously
described on p. 29) or with a trammel, which quickly reduces the lumps by its
rotation and abrading action. Exposure of clays to air is also effective in
breaking them c!ovn, although the time requir~ may be a Mtter of days or weeks.

Cle&ning Bedrock

Cleanup of the last r~ining materials from bedrock 15 an U=portant step
1n gold piacering, and if the surface is soft, fractur~d, or unev~n, this can
be a painstaking chore. Where bedrock is 80ft and fractured, gold particles
can be embedded 4S ~h as several feet, so it often 1s advisable to also
excavate this kind of bedrock material for its gold content. Usually, it is
best to clean the bedrock as the work progresses upstreac. A final cleaning
of the surface may be left until the end of the season, ¥hen there is =ore
tt.e to spend on this activity and when the water is short for other work.
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Wber~ bedrock is hard it ~t be cleaned largely by hand, an~ the soft
seams and cracks invariab l)· present should be c leaned out with hand too ls • A
bose and .~ll pump are almost necessities for a govd clean~p. Somet~s a
separate sluicebox s:Ililler than that used in '=he main operation will be
e.ployed for bandllog _teruls frOCl a cleanup operation.

Rt.mVDISG YOOR GOLD A.\l) SELLL"iG It

As ~ou reach the final stage in turning arduous labors loto a product,
the sol~ should be in either of tvo fo~--a nearly pure concentrate or an
amalgam Jith oercury--depending upon whether the latter was used to imple=ent
tb~ collecti~~ of gold. P18cer gold in its natural fora is a~st always
alloyed with a certain s.::lOUl\t of silver: which decreases its fineness. The
silver, being ~ch lower in value or price per ~unce, lowers the value of the
gc~d by a corresponding amount. Finene~s is based on a scale of 0 to 1,000.
As 10 example, gold 75u fine would be th~ee-fourths gold .1Dd probably close to
on4!:-fourth 51 h'er. The important thing 15 that the gold until it is refined
will be worth somewhat less than the Qarket price for pure gold. The excep­
tion to thiS, of co~rs~, is specioen material that oay have special value in
its r~tcral form.

Cold in an amalg~ can be heat~d or retorted to drive of! the cercury,
leaving ~ gold sponge. Great ~are should be taken when this is done to avoid
inh41ation of the mercury fuoes, which are highly toxic and vhich can cause a
variety of ailments or even death. ScalI quantities of amalgao may be heated
or. a~ ir ;):1 surfac e, such as a shove 1 face" out -of -door 5 where the vapors wi 11
be Guic~lv dispersed. Preferaoly" a retort is used for environcental reasons
and pe~sQftal safety. Mercury, which partially vaporizes at ordinary room tem­
peratures, viII vaporize coopletely at about 675< F, so an ordinary fire or
propane burner will suffice. 50411 retorts are commercially available" or
they can be constructed out of a small cast iron pot with a tight-fitting
cover tc which a short length of water-jacketed condenser plpe is connected.
A t)~ical setup may have a sloping pipe 2 to 4 feet long encased in a larger
dia.eter pipe through which water is circulated. A coating of chalk or clay
inside the pot will prevent the gold froo adhering to the iron. The pot is
heated gently at first" raising the te3perature gradually until mercury stops
coning from the condeLser outlet. Mercury thus recovered is ready to reuse
for aaaigamation, and the spongy mass of gold can be sold. Because amalgams
are difficult to sell, it is usually best to Ietort your ~ and market the
sold.

Gold is priced and sold by the trO)· ounce" which should not be confused
with the better known avoirdupois ounc.... A troy - -:und consists of 12 troy
ounces and is eqUivalent to 0.8229 pound avoird'lpois. A but ton of gold that
weighed 1 pound avoirdupois would contain about 14.6 trO)· ounces. Sormally,
gold is weighed on speCial troy scales so the confusicn in this odd conversion
is e I icl1na ted.

When selling gold, ~he owner oust cocply with a number of requirements
laid down by the Feder~l Governm~nt and administered by the Department of Lhe
Treasury. The following stateme._ relating to gold in its natural state, gold
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a=alg~Q. and retort sponge was is~ued by Treasury's Office of Docestic Gold
and SUv~r Operatlons in January 1969 and Su::1S up th.e pertinent gold regula­
tions then in effect:

"Gold in its natural state" is .ieiined in the Gold Regulatioos
as being gold ~~covered froo natural scurc~s, which bas not been
celted, soelled or refined. or otherwise treated by heating or by a
cheaical ~r electrical proce~s. This gold :ay be purchased, held,
sold, transport~d within the Vnited States, i=;>orted or held in cus­
tody for dooestlC account only ~ithout a Tre~sury Departacnt license
under the provisl,ms \)f Section ;':'.19 of the Regulations, regardless
of the a::~()unt im"olved.

Gold in its IU"\t;lf:&1 state ...+'ich has been recovered froc natural
sources in the Vnited States and which has noc enterp.d into indus­
trial or oonetary use. cay be ~xported without a license. In connec­
tion vi:h the exportation of such gold. the ~xporter is required to
execute and file in duplicate a certificatio~ on Fore TG-34 on vhich
inforoation is required concerning the a=ount~ source and description
of the gold. and the consignee. Copies of this foro are available
fr~ the Offi~e of D~~stic G01d and Silver Operations, Departcent
of the Treasury, washington. D.~. 20220. The executed fore should
be filee in auplicate--the original with the custoos office at the
port of export and the copy with the Office of Dccestic Gold and
Silver up~~ations.

Pursuant to ao~nd=ents to :he Gold Regulations .~ich were
effective ~rch 18. 1968, the C.S. ~ints and assay offices no longer
purdl4lse g,.'ld tr,,=, private Sl'urc·:

Go!d in lts natur~l state ano gold aoalgac QaY be oelted,
s~ltcd ,~r refined vr "thcn.-ise treated by heating or by a cheaical
or clec:rical ?r(~css only pursuant to a Treasury license or without
a license ~ithin the li~itations contained in Section S4.19 of the
Gold Regulations. as explained bel~~.

Gold a~~g~~ results iroo the addition of :ercury to gold in
its natural state. Gold a~lga= produced freo CD::)Cstic sources =a)'
be dealt '~ith in the sa::3C =-1nne:- as gold in its natural state.

In addition, gold aoalga: oay be heated to a te=perature suffi­
cient to sep3rate the ~rcury f:-oo the gold (but not to the oelting
teoperature of gold)~ without ~ license by the person, or his duly
authorized agent or e=ployee. ~ho recovered the gold fro= natural
depos i to> in the t"ni:ed States ,'r a place subject to the jurisdiction
there~f. The retort sponge (a=-11ga: cake) resulting froo the heat­
ing oi the acalgac oay be helJ and transported by the pe.son who
Clined or panned the gold, with"ut a If.cense, except that he :ay not
hold at anyone tice an a~unt of retort sponge produced by hie
...hich exceeds in fine gl'ld CC'11ten~ 200 fine troy ounces.
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Retort sponge produced by a miner or panner may be sold to a
person holding a Treasury Department gold license authorizing the
purchase of such gold, or to unlicensed p~r5on~ provided that such
unlicensed persons do not hold, at anyone tUDe, more than 200 fine
troy ounces of gold. Persons oth,r than the mi~er or panner, who
acquire retor~ sponge, cay sell the gold only to the holder of a
Treasun" license.

An ~nlicensed person ~y not retort gold purchased by h~ from
~incrs or other persons, nor oay he sell the retort sponge resulting
therefroo.

Culd in =cIted or treated foro cay be sold or disposed of onlv
by perso~s and concerns operating under a Treasury gold license
authorizing the disposition of gold in such foro.

In additivn. buyers of gold cay also be required in soce States to hold a
State license.

The d01lar. value received for gold will van' socewhat since the introduc­
tion of a tvu-level price syste~ in 1968. Previously the u.S. TreasUn" had
purchased golci for $35 an ounce. less a sOBll cha;~e for service and melting.
Curr~ntly, one ?rice a~ists for official eocetary transactions at $35 an ounce
while another exists for private transactions based on open-market d~nds.

The price paid to the private seller of gold viII depend not only upon the
fineness and purity of the gold but on day-to-day oarket fluctuations. Finan­
cial pages vi =o~t newspapers and industry trade journals should be consulted
for latest price quotations.

Finding a buyer for s03ll lots of gold is not as easy as one eight expect.
S~roall:, an assay is necessary to establish the purity, and a sample must be
taken iro such 3 ~ay that it is representative of the whole aaount. A typical
s~1ter accepting gold (Aoerican Saelting & Refining Co. at Selby, Calif.)5
quoted a refining charge of $30 per lot (197D) for such ser~ices plus a scalI
oe1ting charg~ that varied according to the quantity (the scalIer the q~ntity,

the greater the ~3te per ounce; for 1,000 ounces this charge was $6). Also,
there ~ere reductions fr~ q~oted =arket prices for other reasons such as
i~purit~e$ or special handling. Yhen a sale is cocpleted, the seller receives
a s(!ttie~nt sheet which specifies gold afid silver content, sales value, and
the c~rge5, and a check for the aoount due.

A producer =ay prefer to sell to a dealer, of whoo there are only a few
that ~ill purchase in s=a11 lots. Xaaes of prospective buyers can usually be
found in the classified section of the telephone book for larger cities under
Gold and Silver ~uycrs. Such a buyer cay require sa:pling and assay~ adding
the appropriate charges. or ~y buy siepl: on inspection, although discounting
his 0ffer to allow for err0rs in estication. Since he will often end up sell­
ing tc a s~l:er. his price =ust be law enough to pe~it hie a profit after

6Rcference t~ specific c~ny na~s is cade for identification only and does
not i:ply endorseoen~ by the Bureau o( Xines.
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covering the s:w\ter charges and handling COl&U. A limited _net exists 111
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 pa}~nt, or after placing your gold in a display case or
strong Lox, hopefully you will feel th~ ~ffort was all worthwhile, even if
your venture would not be considered a financial success. Perhaps because of
the exerc~se and fresh air your health will be better than when you started.
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