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end Lower Salmon River, Ideho

by
Vie W, Staley

INTRODUCTION

Snake River

Historically, the presence of gold slong the Sneke River was emony the
first discoveries in the State. A determined effort toward mining through
this erea epparently was not undertaken until the Seventiss. Bencroftl

} remerks, in discussing the sections around what was known as the Gresat Falls
of the Snaeke, mouth of Raft River, Henrys Ferry (just above Castle Creek)
and Catherine Creek:

Fine Gold 32 Snaeke River

"Thousands of ounces of gold dust of the very finest quality
‘ were taken from the gravel in this neighborhood in these two
yoars (1871-1872)¢sss4+.The higher bars were unprospected and the
cemps abandoned. But about 1879 there was a revival of interest
in the Snske River plecers, and an improvement in the appliances
for mining them and saving the jzold, which enabled operators to
work the high bars which for hundreds of imiles are gold=bearing.
In many places they 1ift themselves directly from the water!'s
edge, ten, twenty, a hundred, or two hundred feet, and then recede
| in a slope more or less elevateds At other points they form a

| succession of terraces, level at the top, varying from a few hun-
dred feet to a mile or more in widtheseooos

"The deposits were of various depths, the upper beds being
from 25 to 50 feet deep, and lying on a hard-pan of pseudomorphous
rock from a few inclies to three feset in thickness, beneath which
is another deposit generelly richer then the first, Or, in some
places, the hard-pan is represented by a soft cement, found at a
depth of from three to nine feetecscsos"

The Snake River sands and gravels are not gold bearing only in Idaho.
Almost from its source in Wyoming to the state line,mining operations have
et various times been in progressz. The deposits continue from where the
river leaves the Stete at Lewiston until its junction with the Columbia in
Washington.

Something over 800 miles of the Snake River's 1,051 miles lie in Idsho.
. Only where it bounds Washington, Adams, Ideho, and Nez Perce counties have
the activities been meagers This is the canyon of the Snake Rivers Thse
ruggedness end inaccessibility of this region is probebly responsibles Even.
so, reports from time to time indicate that a few herdy individuals have
produced gold from this difficult stretech of the River.

1 References at the end of the Pamphlet,



The size of Sneke River gold perticles has been the contributing cause
of diriiculties in past operstions. Hited has determined that these particles
are so small es to require 3,000 = 4,000 of them to have & velue of one cent
(zold, §35.00 per ounco). Some particles are so fine that seversl million
a&re necessery toc have & value of one cent, Still there is found an apprecia=
ble quentity of coarser perticles and occesional nuggets: A very small emount
of platinum usually acccmpsnies the gold.

With the present meager information svailalle, attempts to estimate the
yardege ancd everage grude will prove very deceiving. Scattered throughout
the litersture are estimates, They run from a trace to severel dollers per
yard, Unfortunately, no mention is made of the yardese to which these values
should apply. There seems to be no doubt thet msny smell pockets and thin
layers, especially after high water, mey be found running §2.00 or more. The
verdaze on the other hand is small. Vsrious bers in the river ere continually
being replenished with velues after each high-water seeson. Average values
and the amount of material to be expected have not been determined for the
extensive are&s making up the permsnent low and hiph benches. It is entirely
likely that meny gold-bearing ereas extend considerable distences back from
the present River chennel into the encient Smneke River plains, north of the
present chonnel,

The following teble gives some very incomplete information on values.
(The county bounderies were not the same in 1905 as st present; therefore,
some of the locetions mentioned sre now in other counties.)

Gold,

Location Cents Por Ton
Bennock County

Pocatello 37

Pocatello "~ 50
Blaine County

Near Viepi 71

Neer Wapi 31 (gold and platinum)
Lincoln County

Minidoka 8

Minidoka 10

Minidoka 13

¥inidoka 145

“inidoka 41
Oneida County

Americen Falls 62

Americen Falls Trace (old river channel)
Unknown Location 112
Unkanown Location 86

The above data are at the old price of $20.67 for gold, Informetion
received curing the pest ten years is very similar insofar as the lack of
uniformity is concerned. Velues are reported as running from e trace to
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several dollars.” The usual value is 20 to 50 cents per cubic yerce The arsea
ecconpanying these values is not known.

The following toble® indicates what may'be expected when concentrsting
the natural river sand.



Dollars per Ton of
Bleck Sand Concentret

Locetion Wm-?ﬁ?ﬂf'f-tgiégﬁﬁﬁﬁwa ' Remarks

—e S e ot s [N i —

Bingham County

Rich ' 25,10

Rich 61.02
Blackfoot 674 .26
Bleckfoot 73438 »

Sneke River 405,55 5.40
Snake River 33.07 21,00
Snake River 62.63

Snake River 1,154.37

Ideho County
Salmon River = Cemp Howard

District, nesr Whitebird 411.54
District, near Whitebird 223.24
Lincoln County
Linidoke 5.37 “ilfley Teble Conc.
Cassia County
Near Milner 951
Near Milner 37.88
Nez Perce County
Salmon River 234,34
Oneida County
American Falls 114.20 Sluice Box Conc.

Sclmon River
¥ining elong the lower reacches of Selmon River detes from shortly after
the discovery of gold et Pierce in 1860. While therc hes been more or less
sniping from Shoup on down the River, the bulk of the production hes epperently

come from the so=-celled Salmon River plecors - Riggins to somowhet north of
Whitebird,

According to Lorein and Hetzger7 the zold is very fime and cerc must be
exerciscd in saving it. There ere bers in end close to the River, ncer Riwver
level benches, cnd higher bench deposits.t

FRODUCTICH

Very unsetisfactory records werc kopt on the production of the cres under
consideretion, und this is equelly true of both the Sneke &snd the Selmors IDur-
ing the pest twenty yeers o feir reocord is eveileble; provious to, ssy, 1920
we know only thet considerable ;0ld wes rccovered but not its emount. The
difficulty is that the river production wes not recorded seperetely from other
sources in the countics through which thusc rivers flow. Consequently, we
heve nothing to go on but whet the locel rosident ncer the river hes to toll,
This is o hendicap in the case of both rivers. But in the instence of the
Sclmon, it mekcs impossible ¢ven &n opproximete cstimcte. Ideho County hes
becn onc of the leading gold producers of the Stetcs The roeletively smell
omount from the Sncke tnd Selmon Rivers simply is not known, being complotely
lost in the 2,176,550 ounce totcl.? Government publicetions heve shovm from



time to time & small production, enough to werrant a more deteiled investigetion
then hes been made in the past. The following table? gives a general idesa of
the Sneke River production.

Snake_gjver PTOchtion

Procuction,

County Qunces Remarks

Ada 2,139% Impossible to say; 1% of total recorded date teken

Adems 830 Impossible to say; 1% of totel recorded data taken

Bannock 4,200

Binghem 24,240

Bonneville 2,864

Canyon 623% Impossible to say; 1% of total taken

Cassia 22,000 A little vein gold in recent years; by far the
greater pert must be Sneke River gold

Gooding 273

Elmore T59% Impossible to say; 0.2% of total taken

Idaho 500% Impossible to sey; very insignificent compared to
totel

Jefferson 18

Jerome 1,736 ,

Lincoln 14,124 From 1895 to dete, probably all Sneke River; before
then impossible to say

Madison 0 Hes been some, but have no idea as to emount

Minidoka 133

Nez Perce 17 Impossible to say; half of output since 1911 teken;
provably much hizher then shown

Oneida 17,039 Some doubt as to whether this is all Sneke River

Owyhes 3,521% Impossible to say; equivelent of Ada, Canyon, and
Elmore teken

Payette 10

Power - 1,446

Twin Pealls 2,347

Washington 813% Impossible to say; 5% of totael teken

Total 09, 652

The data in the above table end also the informestion on production and
locations to follow ere from the following sources.

Director of the liint Reports
Production of Gold end Silver in United Steates,
1881, 1882, 1883, 1884, 1885

United States Geologicel Survey
kineral Resources

United States Bureau of Mines
Minerel Yearbook

* If these afgmleft out, the total becomss S1,277 ounces. There would be no
reason for doing so; there is & definite record since the Seventies of pro=-
duction from these counties. Only the emount is in doubt.



EXTENT OF DEPOSITS

Snake River

There are two, broed, general arees which mey be considered in connection
with the Snake River gold. One of these is in the realm of speculetion; but
beceuse of its possibilities, it certainly cannot be ignored.

Plate I shows the course of the Snake in Idaho. The extent is over 800
miles. As may be seen on this mep, the greater part of the River has produced
more or less gold. The difficulty in the past has not been in finding colors
so much as has been the economic mining of the materiel end the seving of the
extremely fine (flour) gold particles. In the past insufficient investigation
has been made of the oxtent of deposits before & mining method or a milling
method was decided upon: The success of future operetions will depend upon
cereful sempling end yardage determinetion, and then the proper mining end
metellurgical treatment worked out., Nearly ell past writers on this subject
agree that most of the failures have been the very lorge operstions. Small
opereators with low overhead investmont in oquipment were morc successful.

The speculetive, but possibly real future, areo is that lying between
the present chennel and the beginning of the mountainous country to the north.
Meny thousands of yesrs ego the present Sneke River plains were in the process
of being formed. A gradusl downwarping or settling of the southern part of the
mounteinous region wes tcking plece. The ancient chennels wero lowered by the
downwearping, end the draincge pettern slowly chengeds The influx of tho
Columbia River beselt has buried the older chemnols under verying thicknessos
of levas, Theso cnciont streems very likely were gold bearing. The dreainege
from the north end from the cest (the present sourcc of the Snmeko River gold)
could heve supplied the motal,

The Thousand Springs, as seen from the highway northwest of Buhl, may be
én indicetion of these ancient chennels. Big Lost River, Little Lost River,
end Birch Creek all disappear into the sends of eastern Butte County. Many
hold the opinion thet this is the source of the Thousand Springs. Be that as
it may, there is justificetion for assuming the presence of encient, buried
channels under the basalt. The litereture from time to time mentions flour
gold from sources as far eway as Shoshone (over 20 miles north of Sneke River).
Of interest is the question Miere these ancient streems gold beering during
their early history"? And if there are old buried chennels, do they contain
sufficient values to pay after penetrating the baselt covering? Exploretory
work will have to be done before these questions cen be enswered,

How best maey this be done? One possibility immediately suggests itself:
geophysical prospecting. Churn drilling of the fevoreble ereas would follow.

Of the various geophysical methods eveilable, the megnetic end the
resistivity should prove adaptable. North-south traverses should be rune The
resistivity survey would show the presence. of buried ochennels. Becsuse of the
magnetic black sand in the river deposits, the megnetic method would show
megnetic high when crossing buried chemnels. There might be difficulties
encountered with the megnetic method becmuse of the megnetic content of the
baselt. Careful work should obviate most of such trouble. When the sbove
surveys indicate buried channels, & drill hole would be sunk just the same as
in eny other plecer drilling operations A survey of this kind should, inci-
dentelly, show the best pleces in which to drill weter wells.



Salmon River

The country traversed by the lower Salmon River is shown on Plete I, 2s
e metter of fect, more or less ¢old has heen found alon; the entire course of

the nmein Salmon,

The portion shown on the plete is of perticuler interest in

this study because the ;0ld enc the mode of ocourrence closely resemble thet

of the Snele EKiver,
hoviever, very fine.
is usuelly higher then 850, averesing ebout 950,

The (0ld cemnot exeotly be called flour gold, but it is,
Its purity is 850 fine or less, whereas that of the Sneke
A little plaetinum is ealso

found in these deposits. DLeposits oceur as bers in and elong the River (dur-~
ing high weter there is considersble reconcentrating of the gold); grevel

deposits just above River level; end higher bench deposits,

The higher bench

deposits have received very little ettentions

AREAS OF PAST FRODUCTION

The followin; teble indiceates points at which 50ld, in verying emounts,
has been founde Some have been rether prolific producers; in others the out-

put has been small,

Lack of values has not always been responsible for smeall

production; poor mining end, in meny instances, the recovery process have

been et feult,

In some cases, the towns nemed ere meny miles from the river,

Usually, the mining hes been conducted on the river, the tovm nemed being the

neasrest point of hebitation,

There is some indicetion, however, thet erees

beok from the river heve producede Laok of informetion prevents a definite

statement thet in all ocircumstences the eres nemed is on the river,

Nor are

the towns mentioned always in the county under which they ere listed, The
neerest tovm mey be in a county other then the one in which the deposit is

loceted,

Couqﬁz
Ade

Adeams
Bingham

Bleine
Bonneville
Canyon
Cassie

Elmore

Gooding
Ideho

Jefferson
Jerome
Lewis
Lincoln
liinidoke

Towm, Bar, or Point of Interest

8 miles ebove Henrys Ferry (just above Castle Creek); Grandview,
neer lelbe; junction of Boise Kiver with Snake River

6 miles from Homesteed, Oregon, on Snake

Bleckfoot, near Blackfoot River; Woodworth Bar, Buena Viste Bar,
liertin Bar, Gold Point, Welch, Eagle Bend, Aberdeen, Sterling,
Pingree, lMoreleand, Rich '

Wepi

Ideho Falls, licCoy Creek, Heise

lelba, Wilder )

liost of River, Raft River, Shoshone Cenyon, Burley, iilner,
Fall Creek

Glenns Ferry, 3 miles south of King Hilly King Hill, Liountain
Home, Hammett, Bruneau

Clear Lake, Hegerman, Saelmon Falls, Boulder Hill

Riggins, Slate Creek, Vhitebird, Lucile, Boles, Leuterville,
Sneke River (point unknown)

Roberts (lMarket Leke), Heise

Jerome, liazelton, Eden, Murteugh, Hensen, Blue Lake, Good Luck

Selmon River

Shoshone (this is 20 miles from the River)

Rupert, lMinidoka (the best ground along the River is reputed
to have been neer Minidoka before the liinideka Dem was built)
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County Tovm, Bar, or Point ol Interest

Yez Perce On Sneke River nesr Lewiston and Clarkston, Washington; on
Selmon River
Owyhee Reynolds Creek, junction of Owyhee River end Sneke River, Givens

Springs, Cestle Creek, Bruneau River, Oreana, Wilson, Garnet,
Glenns Ferry, leadow Creek, Sailor Creek, Lurphy, lielba,

Homesdele
Payette Payette
Povier Americen Falls, Aberdeen, Neelsy, Bonanza Ber, Wapi
Twin Falls Twin Fells - Klondyke, Bonanza, and Homedale Bars; Buhl,

Kimberly, Hensen, Salmon Falls, Murtsugh
Washington Eest of Cuprum, 8 miles belew Weiser at Olds Ferry, Sturgill
Creek

MINING

hmamnwhiﬂwmﬁmitmud@mutMtwnywmﬁwMaMMOf
apperatus has been tried - bucket dredges, suction dredges, dregline sorepers,
dragline shovels, picks, shovels, and wheelberrows, etc, With the exception
of one instance, there is no record of the economic success of eny of the
large~scale ventures,

In 1902 a reportlo wes written on the Sweetser-Burroughs Dredge. This
operation was successful to the extent of paying two $10,000 dividends. This
dredge was of the suction type with a 10=-inch diameter intake, The hull was
30 X 90 feet and drew three feet of weter. Bell states that the sctual Gaily
cepacity was 2,500 cublec yards. He gives the cost (apperently for 1902,
which includes all cherpes) as 4 1/2 cents per cubic yerde The material
hendled ren 10-20 cents per cubic yarde. This operetion proceeded so success-
fully thet a second dredge waes builts This time & conventional bucket dredge
wes selectede The capacity wes 2,000 yerds per day over a twenty-months?
periods The bucket dredge did not prove profitable.

The numerous investigetors of Sneke River gold deposits ere all unenimous
in steting that, at least up to thi time of their investigation, the small
operation alone has paid & profitl o An exception is the Sweetser-Burroughs
Suction Dredge (more scientifically known as the Hydraulic dredge)s No infor-
mation concerning the dragline operation of the late 1930's and early 1940's
is et hand, so it is not known how successful such operations mey have heene
A very considereble quentity of gold was produced during this period.

The small operator has conducted his work without heving to invest in
expensive power-driven equipment. He used pick, shovel, and wheelbarrow, some
hydreulicking end horseedrewn soreper. Simple burlap-lined sluice boxes and

tebles were used for recovery. In smaller operetions a pan or rocker has been
used.

To date the small-scale operation eppesrs to have been the most success=
fuls The bulk of nown deposits would seem to everage 10=-30 cents, or maeybe
even as low es 5 cents, per cubic yerd. To handle such meterial profitebly
requires en extensive yerdege. No unnecessary costs can be incurred for
equipment, Where its use is feasible, the suction dredpge would seem to be the
indicated choice for large emounts of gravels, In the case of deposits that



mey be mined dry, or semiwet, some type of dregline excavator should be con-
sidered, Gerdner end Allsmanl? present informstion which indicetes thet drage
line excavating costs would run ebout 5 cents per oubie yerds Total costs
would be about 12 cents for floasting treatment plants and several cents more
for stetionery plents., Both of these costs would depend to a considersble
extent on the yardege hendleds At the time of this report, the cost of drag~
line operations seems to be meterially deoreesing,

The epplication of one of the verious types of dregline excavators with
either e floating or stetionary trestment plant should receive serious oconsid-
eretions The success of such epplications with graduelly decreasing oosts

- wes beooming very apparent up to the cessation of gold mining during the war.

Dragline installations have & low first cost, ere relatively eesy to move

(this is especially desirable where the eree is made up of separated deposits),
and are adeptable to irregular conditionss They do not penetrate bedrock
well, nor have they, in the pest, recovered as high e percentage of the gold

as does a dredges This latter drewback is, to a ocertain extent, being over=
come by properly designing the digging equipment. On the other hand, there is
considerable evidence indicating that little of the Snake River déeposits carry
velues on bedrock. This, of course, should be determined by testing in esch
casey : ‘

When more then a few yards per dey is contemplated, either mechanical or
eleotrical power, or a combination of the two, must be considered, The
selection must be based on a very cereful investigation; e difference of
severel cents per yerd mey mean failure,

The following teble, from Gerdner end Allsmenl3, pives a general idea as
to what may be expected. ‘

Compugjﬁiw Cost of Power Plants,
126~hp, Dragzline and 85«hpe on Boet

Cost of Operating Salvage Net Cost At
Power Cost for Value at End End of 2 Years!
Plant © 2 Years of 2 Years Operation
1, Direct Electrioc Power $4,214  §14,790 $1,685 $17,318
2, Diesel Engines, both
~Shovel and Boat 9,100 7,644 3,480 13,264
3+ Diesel Shovel, Diesel ' }
_ Electric on Boat 12,192 6,475 4,800 13,867
4, Gasoline Engines, both
Shovel and Boet 2,900 23,275 1,000 25,175
bs Diesel Shovel, Electriec :
Power. Purchased for
Boat 7,912 12,960 2,240 18,622

Under the conditions for which the above information was compiled, the
choice lies definitely between (2) end (3)s Number (3) would prove the most
convenient,

The comparative net costs would depend almost entirely on the relative
cost of purchased power as compared to the cost of gasoline and fuel o@l.



Yhen purchased: pover is cheap and fuel oil is che.ap, there might be little
choice frou the cost standpoint. From an opereting stendpoint, fully electri-
fied operations ere most convenient,

A few more words should be addeg ooncerning suction dredgess Arjuments
have wazed for yeers on this subject 4, TVhere this type of dredge haes been
given a fair trisl, it does not eppear to have been beaten by the bucket types
The instellation cost is usually very much less.

In the pegt there have been four leedin; objections to the suction dredge:
(1) it oould not dig and clean bedrock; (2) it would not ®suck" up the rold;
(3) there wes excessive wear on the pump; end (4) the intake jammed with roock
snd debris. With the modern outter and well-desipgned centrifugel pump, the
first objection cen be disposed ofy One has only to oonasider the enormous
harber snd flobd control opersbions and bridge pler construction being accoms.
plished throughout the country. It is doubtful if the ordinery bucket dredge
can dig any better than a properly designed cutter, Too many lerge boulders
will interfere with the suction credge, but they also cause trouble with the
bucket dredges Centrifugal pumps handling boulders up to several feet in
diaemeter ere not uncommons , '

In the past £=, 10w, or 12«inch diemeter intakes heve been useds Only
feilure oould be expected with such undersized openingse The modern elloy
steel, rubber=lined pump hes proved very adaptable to handling ell types of
dredging materiel other than plecer minings Proper investigetion end research
will undoubtedly show the epplicability of the hydraulic dredge to gold
operationsg, , :

The Calumpt and Hecla Consolideted Copper Companyl5 hes been for years
removing material from Torch Leke with e 20winch suction pump dredge. The
capecity is 10,000 cubic yards per day. To quote the author, "All the rubbish
of the stamp mills snd the adjacent towns was deposited on top of these sand
benks; and although this rubbish does not constitute a large percentage of
the total weight, it emounts to thousends of tons of every conceivable kind
and size of material, and eny plan for reworking of the send had to take into
account e mixtire of ashes, hoop iron, wire csble, launder plates, and sub=-
merged lopse After 14 years of operation, the suction dredge originally
chosen hes been in commission without at eny time having hed serious diffi-

oulty in operetion.”

As for the second objection, its falleoy cen easily be demonstreted in the
leboratorye Trus, we might experience some difficulty in pieking up chunks of
gold, The deposits on which the present=dey dredge operstes contein fine to
flowr goldes When sand, gravel, and lerge boulders cen be drewn into the punp,
fine gold has no elternstive but to follow,

’

The Minidoka reservoir hes been mentioned as idesl for dredging opera=-
tions, BSome of the best ground along the river was here before the dam was
built, : - '

TREATMENT AND RECOVERY OF GOLD

‘Experience has shown that the gold occourring in Snake River is not diffi-
oult to recover. Very simple equipment has been successfully used. The

] 9




Sweetser-iurroushs dredge contained burlepecovered teblese The successful
smalle-scale operations also used burlep or similer covering or expended metsal
leth or punched steel pletes,

The leading objection to burlap tebles would probably be the large totel
eree needed to eccomnodate the greet yerdage necessery. About 7 to 10 square
feet of eree is needed for one cubic yerd of gravel per hours Better then
90% recovery is consistently claimed for burlep tables,

4 more modern end less bulky errangement would be coersewsend flotation.
The recovery here closely epproaches 100 per centl6, A problem is involved in
classifying the sends end thickening the pulp. Before underteking the use of
flotetion, en experienced ore dressing engineer should be consulted. Flote-
tion deserves consideration for cleening black sand concentrestes derived from
sluice boxes or tebles. It might be desireble to ship black send conscentrete
directly to the smelter,.

One of the most importent steps in the treetment of plcoer send is
incorrectly hendled or even entirely overlookeds This is the necessity fer
putting the mine-run meteriel through & trommel, This is not so importent in
neny smallesoale hend methods, Viith large-scele work, in ground conteining
large pieces of gravel, cley seams, end pertly cemented patches, it is very
necessery that the correot type of trommel be selected. Experience indicetes
thet the oiroular revolving type is superior to the flet sheking type. Several
8ize reductions mey be required. Vhere olay balls show & tendency to form,
disintegreting cheins may have to be strung in the trommel to break up the
clays Plenty of weter under moderate pressure must be continuelly pleyed on
the inside of the trommsl,

The undersize from the trommel pesses to the burlep tebles, emalgametion
plates, or flotetion cells, Oversize is recovered by some convenient method.

10
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