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COHUTANT OPEHATIONS OF Tiik, (Al-IT HOLE PLACER MINE

. AT RALBIT ;.CLE, MAKIPOSA COUNTY, NEVADA
At timn of ine Galigher ompany report of My 16,

1957, Al o the Jande o the Rabsit lole Fin-er Mine woere in-

cluied “n . area taken ove v Ly ti: United ttes vy and

cooned sgainst trespase by the Navy. During "t ©'w-~ the lands

R S

©i tae nabblt Hole Placer Mine were under Juri~diction of the

ewe Navy, 211 mining and milling ovperations were suspended;

o onTy o watchman was kept at the mine to look after tne
vy eandpment, ascesment woeirk, etces During 1960, the
« oo Lavy relonsed all lands of the dabbit Fole Placer liine,

udir© currcurdine lands, thus allowing resumption ct

e cutrations.

gehotilitasdon of the camp, mill, and appur' - nances har

-3

Iar-ely completed, ani milling »f the stockpi'c ~& rivel

)

©a o nidoeent to the mil! ore tin has been started . » o

AN
SaifU tanis Ly a crew of three men. A considerable loss of
2 afement, sunplies and parts took place during the vears Lhe mine

iaoshal down, and these losses have been replaced or are teing
relazed ns required,

As s00on as the stockpile of nravel adjacent to the mill

Cnobns leen reduced to a few days' supply, mining of new
Soavel mmst Le started.  No delays due to difficult mining
croblems will be experienced, o5 enormous reserves of gravel that

Lhiave alread: been tested and sampled lle only a short distance

from the mill, and all necessary roads have been constructed.,

An almost new D-g Catorpillar tractor and 20 cubiec vyard Carry-all
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ore on thé property and avallable for minlng and the short haul
to the mill. Although some of the mont readily avallable gravel
will have to te mined to su;ply prerent mill requirements, it is
reconirended that long=-range pisnnin, bte done at this time to
insure adequate future pord and tallings disposal areas at
minimum corte Thoere are rumerous areas northerly of the mill
that could roadily be prepared for fuature pond and tuilings dise-
poral arcas Ly obtaining present mill gravel requlirenments from
such nelected areas. Plt mining to btedrock in a velecied area
would not only supply present mill gravel requirements, btut also
ckould, in a relatlively short time, supply at least part of

p"l'. (f]xf

void water requirements. Mined out pits would normally
» cuire ooy minimal construction expense to be converted to pond

TeSRTVOiT .,
Sever:t ‘=redliate advantsages wlill be obtained by selecting

c.ng nreps rortherly of the mill as a source of prosnnt mill
ravel regquiretients. Since the countryside northerly of the mill
“Tores pently southerly and southeasterly toward the mial, it
tooors Lhat all gravel can be hauled downhill, with the grade in
favor ol the loads Also, as roon as water 1ls developed in the
pits, ninimal pumping will remove the water from the pits where
it ¢ar be piped directly to the mill by gravity flow. OSuch
Jravity flow to the mill will reduce the amount of pond water
‘hat is presentlly teing pumped uphill. Information gained
durirn; well drilling in the :rea has shown that water occurs
Irnthe gravels in several zones, water-bearing zones apparently
lying above thin silt beds, with the coarser intervening gravel
strata being too porous to retain water. It appears possible
that, if @n arc of abandoned mining pits, filled with tailings,

were constructed easterly and westerly entirely across Rabbit

Hole Placer "ine lands, northerly of the present mill, a nearly
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impervious tarrier could te constructed so that most all other

_ Rabblt llole Flacer Mine gravel lands lying northerly of the
Larrier could te mined by boat dredege, whih 1s the most economical
mettod of mining vlacer sravels, It is true that a nearly
Impervichs barrier sufficient ‘o hold water to float a boat
aredge, r i dc o ted as ddescrived above, cmuld be constructed
with;ut wiltirg to mine oiut the above described ore. Capital
requirements for the construction of an impervious varrier or
dnm, together with the cost of a dredge, appear too great for
SJacih a prcgram'at this time. .However, it 1s recommended that the
’\mgnny ok ahead to the tiie when it can afford a bucket
dreey, 0 tne pravels are copeclally favoréble for such mining,
Lhe gruvel: being loure and contirious for miles ard teing

hl

sithout larioe loalders, cemented areasy or clay beds. It should
o remenbs red that the cost of transporting and assenblying a
Jredge may be almost s much as the cost of a dredpe.

Jue Lo the ecnue Hf mirirg, 1t may be more profitslile for
“re company Lo contract its mining Trom pits rather than to do its
T mining. Contracting the mining would allow the Company to
corcentrate the abilities of its men on the treatment of the ore
anuoon the,developmenf of a very efficlent and dependable mill.
Payrent for mining could te by the cublc yard of gravel delivered
13 the mill or by a percentapge of mill recovery. If payment were
made bty the cubic yard, a definite understanding should be
reached in advance as to whether the payment applied to ex-

cavated gravel or to gravel in place. Swell of gravel upon

excavation 1is usually 20 to 30 per cent, and may vary in different

parts of the same deposit. Ezperience has ghown that, as a general
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rule, the coarser gravels have the least swell and the finer
materirl the rrestest swell, A reasonably accurate deter-
mination o the swell should te made. Swell is important in
all sampiinm work and in avolding errors in estimating values.
A weoder bor of exactly one cubic foot capacity should be

made and kKept in Lthe wmill for use as required. When deter-
mining swell, several excavations should be made 2nd the re-

sulting gravel measured loose in the one cubic foot box, the

percentage of swell being computed from the volume of excavation.

In nfficient mining has been done on the RabLit Hole
Flarer Mine to date to yierld much information concerning the
nature of' tedrock or the distribution of values above bvedrock.
Siwllar plucer mines throughout the world almoét'always show
Lo most profitat le sands confined to the 5 or 6 foot of gravel
‘mandintely overlying bedrock and often, where bedrock is
. roly altered or creviced, sufficient values to make nining
~ the top ['cw feet of bedrock profitable. Study of the .. O.
Lmith fompany drilling records above that all but one of their
test test holes, that were divided into two or more sampling
nepths, indicate the best values at the bottom zone tested.
Seventeen holes showlng this result were particularly noted.
with the informatlion available, it would appear safe to assume
tunt thé best gravel values will be found lying adjacent to
bedrock; hence, any mining contract should specify that pits
l'e opetied to bedrock. BRedrock of regular contour is desir-
able for all placer methods, and records should be kept of all
tedrock exposures to assist in future mining oberatiénss

Testing to date indicates that all sur:ace gravels contain
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e sufricient values to warrant milling and that there are no

\

zones that would require stripping to reach profitable gravel,
Present milling is at the rate of approximately 75 loose
yards per hour or 600 loose yards per eight-hour shift. The
gravel 1s tuken into the mill ore bin through an 6-inch grizz&y,
and 1s fed onto a 30-1inch conveyor belt by a pan feeder. .Lue .

gravel 1is elevated by the con.eyor belt and discharged into o
revolving trommel with 3/4-1inch square openings, Water is added
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from a 16-inch diameter Pipeline, and oversize is discharged
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pille. Examination of the plus 3/4-inch tailings shows the mat-

erial to be gomgletel; washed., Under-size from the trommel

is fed into three parallel and adjacent sluice boxes 73 feet

e

long equipped with riffles for their entire length A locked

cover 1s provided for the uprer 3 feet of the sluice boxes.
Tailings from the three sluice boxes drops into a single sluice
box set at right angles, and are discharged to the tailings pond.
#1ffles are being installed in the tailings sluice, but are not
yet completely installed, |

The sluice bLoxes are covered by a well constructed frame
building 108 feet long by 12 feet wide which adjoins the mill
building (also of frame construction) which is 24 feet wide by
50 feet long. A frame construction addition to the mi1l building
30 feet by 30 feet 1is nearly completed, which wil}l house the Jig
section of the mill and the clean-up section. Two banks of
two-cell 42-inch by h2-1nch Placer Type, Pan American Jdgs,
mounted parallel, and one bank of two~cell 42-1inch by 42-1inch

Berdelari jigs in series are on hand; and the necessary launders




for thelr installation have been ordered. One 3=-cell Bendelard

-and one 2-cell .Yuba jigs, mounted in series for cleaning sluice

box concentrate, are also on hand. Electric pover 1s supplied
by a new Caterpillar 150 kw pererator located in a power house
at the lower end of the tailings pond. Also in the -rower house
i1s a 100 F.P. pump connected with a diesel GMC engine that
supplliec water tu the 16-irch diameter plireline carrying vater
to the mill. Make-up water for the tallings pond is supplied
frem a water well located near the camp buildings, the well
pirn teing powered by an electric notor.- Ten well built camp
tuitding o including six nonfos, receive electricity Crom the
ywer dictritation system. Also, on hand for mining and road
canstrustion and mainternance is o dodel DU Clectrac b]ldozer,
b=yard Link-ielt Specdor - over shovel, and a Sering LA
sAerpiilir rod grader,
<imsn-aps Lo date from the sluice boxes yield a heavy
material in lurgebquantity that requires consideral.le 1sLor o-d
<ien tine to recover its pe¢ld content. The heavy malerial
ittty the riffles consists of gold, cassiteritie, black
~1s, ovrown sands, and dense particles of rock. This riffle
renntreie is presently being shoveled from the sluice boxes
Trte ecans that sre transported to a Mine & Smelter washer
~re o ovold concentrote is made., The gold concentrate is then
Traueed crd the pold reparated by panning. The rold obtained
i dn throw forms; (1) plute rold ranging from 1/10 inch thick
up *o 1/7 inch thick, the plates Leing nearly square to rec=-
tangular in shape and ranging in size from 9/16 inch to 1/ inch;
(2) grains of gold ranging in size from 1/ inch to 1/10 inch ih

“the longest dimension, and showing considerable rounding and
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peening; and (3) flakes of leaf gold from 1/10 inch in the long
dimension down to particles that can only be seen with the aid
of.a hand lens. All. riffles concentrate rejects after recbvery
of gold are belng saved for future treatment.

Removal of the riffle concentrate from the upper 10 feet
of the slulce boxes was made on March 20 by two men. Including
time of-cleaning, putting riffles iack in place, and getting
sluices in condition to resume mill operations, it took a total
of four hours for two men, or one man-shift. The consumption of
labor car. be reduced 75 per cent for this operation by remodelin
the sluices, installing clean-up launders, a clean-up sump and
sufficirn. hose water. While the lator saving on sluice clean-
ups is inaportant as affecting operating costs, the gfeatest

benefit will te derived from reducing mill down-time from four

hours Lo one hour or less.

The sovurce of wnter for the mill is by a 10-inch dlameter
rijeline supplied by the pump lccated at the lower end of the
tatlings pond}about 1,CC0 feet from the mill. When the mill {is
Lo Lo shut down, one of the mill men is sent to shut off the
purp; uand as soon as the water flow starts to slacken, mill
fred 1s cut off accordingly. If mill feed is not continued
until the water supply is ahut off, the water flow washes
cencentrate from behind the riffles and carries it dow:a to the
tailings pond where the values are lost. The present method is
sntinfuctory 6nly for an’orderly planned mill shut down. If any
mechanical fallure were to occur to interrupt the normal gravel-
feed to the sluice boxes, washing of the riffles would continue
until a man could get to the pump to shut it off. Because all

mills will suffer mechanical fallures from time to time, it 1is

P ‘ﬁﬁ‘i\if“"‘"' o ;

o R

g

i




-

recommended that means be provided so that the water supply can

- bg shut off from the mill at an easily accessible place in the mill, .

Panning of the sluice box tallings shown that considerable

black sands, brown sands, cassiterite grains, and particles of gold

are belng lost in the tallings. Due to the newness of prosent mill
operations, the percentage of values lost in the tallings and the
percentage of values recovered in the mill have not as yet been
accurately established. Continued work to determine these per-
centages 1is recommended., If it {is determined, as presently indi-
cated, that substantial values are being lost, then additional
riffle are indicated, together with closer control of water in the
mill, If 1t is decided to constfuct additional sluice boxes, con-
sideration should be given to the evidence that values presently
belng lost are confined to the minus l/h-inch portion of the taile
inga. Screening out the plus 1/4=inch material from the sluice
box tailings by trommel for immediate rejection would then
permit the use of wide, low-gradient sluice boxes for concentration
of the values in the minus 1/M4-inch portion. Some evidence wasg
noted that suggests that too much water is being usedj at times
in the sluice boxes, which would partially account for present
tailings losses. More accurate control of the water used in the
milling circuit is advised. Experience of your mill operators
will probably indicate what controls should be installed in the
water supply system that.will furnish best mill-water control;
The trommel is sufficiently_large to furnish feed to both
the present mill circuit and the new jig ecircuit. Adequate mille-
feed can be obtained by speeding up the feeder and conveyor belt,
It 1s proposed to equip the feed-end portion of the trommel with °
l/h~1nchhmesh screen for feed to the jig .Sectiom of the mill and

t
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.‘regulate quantity of feed to the jig section until experience has

wiep Ty e
“

. and to Petain the 3/4-inch mesh screen for feed to the sluice boxese

\"‘

A blinding band will be provided for the 1/4=inch mesh screen to

indicated correct screen length. An increase in the percentage
of plus l/%-inch and minus 3/%-inch material will be experienced
in the sluice box feed after the jig sectlon is in operation,
and 1t is not known what effect this will have on slulce box
recovery. For this reason, it is belleved netrual operating
cbnditions will have to be estéblished and maintained over a
period of time before maximum recoveries can be achieved,

Iron shot was formerly used in previous Jig experimenté
at the property, and may be necessary when starting up wet jigging
operatlons; but iron observations made at the property, I
believe that sufficient cassitorite exists in the ore so that a
cassitorite jig bed can be used. The largest cassitorite
piece found measured 1;3/10 inches across, and all sizes down
to particles that could only be identified by a hand lens were
found. Cassitorite has a specific gravity very close to that
of iron shot, and a hardness somewhat greater. 1 can think of
no reason why a cassitorite jig bed cannot be used at your
property, and the advantages are obvious. Besides saving the
cost of iron shot, the jig beds should be a source of a high-
grade tin concentrate.

Wet jigging is much more complicated that sluice box
operation, and it is recémmended‘that testing of the jig pro-
ducts be done at frequent intervals, including the tailings, in
order to establish good operating results. Jigging pf mixed

sizes greatly reduces the capacity of a jig; and, in general,

it can be said that the greater the range of size in jig feed 
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th; smaller the tonnage that can be handled per unit. Although
your Jigs could handle material up to 3 inches, it is believed
that limiting the feed to the size of material that contains

the greatest concentration of values will result in the most
economical operation. For Rabbit Hole ore, this would appear

to be in the minus 1/4-inch or minus 3/8-inch size ranges. By
usiné minus 1/%-inch feed, it is believed that a 42-inch by
42-inch jig will have a capacity of approximately 50 to 70 ioose
yards of gravel per 8-hour shift.

Some of the jigs are presentiy equipped with diagonally
punched-slot fixed screens with openings 3/32 inch by S5/8 inch.
Screens should have the maximum possible percentage of opening in
order to obtaiﬁ the highest fluidity of bed; and screens should
have the maxirmun size openings possible, these requirements
belng talanced with strength of screen requirement, It is
thought advicatle to test several'types of screens to determine
the one btest sulted to the ore.

?he important operating factors §f Jigs are: 1length of
stroke, number of strokes per minute, screen aporture, depth of
ved, size and character of bedding materlal, quantity of cross
and Lack water, size and richness of feed, Capaciﬁy and power
consumption. These factors are closely dependent. Rate, size,
and richness of feed are fixed by the character of your ore and the
design of the ﬁill; screen aperture, speed, and depth of bed are
parts of the jig designj the only variables within the control
of the Jjig operator are length of stroke, character of bedding

. and quantity of water. Jig operation requires more skillful labor
Ehan other forms of éravity concentration. Shutdowns should be

43 infrequent .as possible, since 1t may easily require an hour
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or more to get back to good opcrating conditions after starting

up again. Length of stroke should receive special attention as it

1s directly dependent upon the number of strokes per minute. 1In

any case, the length of stroke must be sufficient to produce a
certain amount of fluidity of bed; i.e., it must be sufficient

to cause the bed to bte 1ifted and the grains spread apart enough

tn aliow Interstitial settlement. If the Jigs are run at relatively
high speed, the length of stroke need not be so great as when low
speced is used. Also with a given maximum size of particle,

unsized feed requires a shorter stroke than sized feed tecause

of the greater lifting effect of the vater when the interstices

of the ted are filled with fine material.

To reduce labor of clean~ups of jig hutch products, it is
recommended that jig hutch products from all jigs be piped or
pumped by a sand pump to a Deister or Marny »nd table where a high-
grade gold concentrate can be made.

To further reduce clean-up labor, consideration might be
given to feeding table concentrates and Mine & Smelter washer
concentrates over a laboratory sized table so that a very rich gold
concentrate could be obtained. Panning and hand cleaning of this
rich concentrate would produce a clean placer gold’product that
would be salable to the Jewelry markets that pay premium prices for
the product. All rejects and.tailings from hand-cleaning operat;ons
could be fed into a 1l4=-inch by 24-ihch ball grinder, mounted
horizontally and loaded with 2-inch steel balls in a single row,
as a grinding agent. This grinding would clean‘the gold particles
sufficiently so that mill discharge could be fed to a barrel
amalgamator. Barrel amalgamators must he operated completely

)

balanced on smooth rollers to prevent vibration from flouring the

- mercury with consequent large mercury losses,
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" brown sands, cassiterite, and gold occur per yard in place in the .

It is reported that approsimately 30 pounds of black sands,

kL
[N

» v““(’J’:v’,‘
Rabbit Hole Placer Mine. Assuming a swell of gravel on excavation g

of 20 to 30 per cent and a mill recovery of approximately 80 per
cent would mean that from 15 to 20 pounds of clean concentrape
would be produced per loose yard of mill-feed gravel. Thus, from
8 to 10 tons of clean concentrate per mill-shiff may be expected
in the near future, when it is expected mill-feed may approximate
1,000 loose yards per mill-shift. Hence, it is important to give
imnediate consideration to reducing the amount of labor required   JL“;
in recovering values from the concentrate. ‘

riecoverjr of the gold values from this amount of concentrate

has already been largely considered; and with the suggestions given T

in this report, may be considered adequate, except for residual : I

vilues left in the black sands, _g;evious experience has shown that =

black sands have assayed from $80 to over $1,000 per ton. It 1is

telieved that poor mill operations will leave substantial gold ! ﬁ
values and that good mill operations will effect gold recoveries . "}f
$0 that black sand assays may be considerably lowered from previous ?;{

experience. However, experience around the world shows black sands 2

that contain gold Walues from $8 to $10 per ton are common. Assays

should be taken of all products; and if it is found that final
black sand tailings contain sufficient gold to be economically ",r

recovered, then work to this end should be undertaken. One method ., f@

would be by grinding, followed by cyanidation. The amount of.v4 ‘4‘

grinding could be determined by test work. In any event, all blgck,‘fv;f
sand tallings should be stored until determinatiohs are made.

No quantitative information is available concerning the o
amount of cassiterite (tin dioxide, 78.6% tin) in the ore. Visual LW

examination of the ore, pannings of the ore, tdilings and concentrates
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' iﬁdicate sufficient cassiterite to warrant economic recovery. Tin

is the only major metal whose price 1s subject to international
control, and the price has been maintained at approximatdy $1 a
pound for all of this country. No future price decline may be
anficipated. It is recommended that Jlgring and tabling of sluice
box concentrates be done, not only to save labor but also to make
an effort to recover what appears to be a very considerable tin
value. To make studies for such work, all concentrate products
gshould be assayed for tin, and the amounts applied to the weights
involved to determine the values of tin that may be recovered.
When such figures are known, it will be much easier to determine
the importance that should be given to tin recovery,

Pannings of riffle concentrate, in addition to gold and
cassiterite, also shown the presence of large smounts of magnetite
(magnetic iron oxide, usually in small grains) with lesser amounts
of ilmenite (forrous titanium oxide), cinnabar (mercuric sulphide),
and other minerals that have been tentatively identified as
chromite (ferrous chremium oxide), mircon, corundum, sapphire, |
ete. In addition, small metallic nuggets are occasionally found
tn:t may belong to the platinum group of metals. Assays from
several samples have yielded the consistant bresence of rhodium,

P miin s s+ i ot

which may account for the small srey metallic nuggets. Because

of the larye amount of concentrate involved, showing the presence

of what appear to be valuable by- -products, 1t 1s recommended that

a complete study of the constituénts be made by microscopic analysis, -

with assays to determine the quantitative amounts. To further the
program of resesrch for valuable by-products, table tailings, after
removal of the gold and tin values, can be magnetically tieated

to remove the large percentage of magnetite leaving a concentrate
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of this non-magnetic product would give valuable information as to :f:¢

"and also to make ordering of necessary parts or supplies easier,

.

miling of nonfmaénetic particles., Microscopic analysis and assays
tﬁe processe6 necessary to recover any valuable constituents, A '
thumb-button operated electric hand magnet should be kept in the "ﬂ'
mill for assisting in cleaning gold clean-ups, and would also be
necessary in preparing non-magnetic samples,

in the effort to achieve continuous and efficient mill op=-
eration, attention should also be given to security of Values.
All equipment making gold or other very valuable products should
be located in wire enclosures that are kept iocked during off-shift
periods. Also, a vault should be provided where gold products of
all kinds could be kept when not in process of treatment. The
vault should bte large enough to store tubs of concentrate pendirg
treatment, and the combination of the vault should te changed as
soon as men having the combination leave the employ of the co-

mpany. Gates should be installed on all roads leading to the

mill and vault areas, and kept locked ruing off-shift periods.

Also, due to the isolated area of the mine, frequent shipment of

< e

salable gold products should be made to reduce the amount of gold
kept at thé mine at any one time.

In order to give the alarm immediately in case of theft

it 1s recommended that the telephone company be approached with the
purpose of getting one or more cars or pickup trucks equipped with

a two-way radio. It is thought that the rental cost of Oone or

-~

two radios will easlly pay for thémselves by eliminating many trips
to town, and could also save valuable operating time;by making ' ‘:,r}
necessary parts more quickly available. Portable car radios would'

call the nearest telephone office where the call is sent over : -
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LABORATORY REPORT

(\ ’ Mau;pom C-S/;eciwﬁ taf/cic agomioty

5029 FOURNIER ROAD, MARIPOSA, CALIFORNIA 95338

CHARGES: $5,00 Telephone 966-2591
LAB NO. 23444 \ Date 10/11/74 PM
SUBMITTED BY: = Qualitative Spectrographic Analysis
et ELEMENTS FOUND SAMPLE MARK
rolsom, Calif, AND ESTIMATED PERCENTAGE RANGE _/
OF CONCENTRATION 5
(Copper sulphate)
Not Not \ Not Not Not Notj
ELEMENT Less More ELEMENT Less More ELEMENT T.ess More
: Than % | Than % Than % | Than % Than < Th:ﬂnW
Aluminum A1203 540 1540 Lithium 0,01 0,04 Thallium [[
Antimony Magnesium 0.10 0.20 Thorium j
Arsenic Manganese .0006 | ,002 Tin |
Barium .002 | ,008 Mercury Titanium . 0007 .00%
Beryllium , ' Molybdenum === | 0005 Tungsten ‘ f
Bismuth Nickel 0004 | L0008 Uranium
Boron Osmium Vanadium .002 .OO']i
%ium Cal 030 | 0,60 Palladium Zinc
& amium Phosphorus Zirconium }
Cesium Platinum Not detected ih sampld RARE EARTHS, |
Chromium .0007 | ,003 Potassium 2.0 4,0 Cerium N
Cobalt A | Rhenium Dysprosium ‘
Columbium Rhodium Erbium |
Copper +0005 [ ,001 Rubidium Europium
Callium 003 .009 Ruthenium Gadolinium
Germanium Scandium Holmium |
Cold Not dete¢ted in |sample Silicon (as Si02) 55,0 | 75,0 Lanthanum ‘
Hafnium - Silver S— .00008| Neodymium
Indium Sodium 0.5 1.5 Praseodymium
fidium Strontium .0005 | ,001 Samarium !
Iron 1,0 3,0 Tantalum Ytterbium
Lead eem | Trace| Tellurium | Yitrium
>marks: The green mineral in this sample is due to potash feldspar, It is an altered volcanic rock
’ Respectfully Submiﬁ?ﬁ
Ho% 2200 e AV L LT (Spectrographe

0.10% =20 Lbs. AVOIR. MARIPOSA SPECTROGRAPHIC LABORATORY

0.01% =32 oz. AVOIR
0.001% =0.32 oz. AVOIR.
0.0001% = 0.032 oz. AVOIR,
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