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INTRCDUCT ION
Students ot mining englneafﬁng schools vlsh to obtain
employment durling thelr summer vocations buf It scems to
be refatively difticult for them to achieve that objective.

Barly in the spring of 1040 attempted fo secure o

“ence re vlted in what ¥ sonsl&ered an elmost detinite pro=
mlse of 4 job. Flowevar, my trip was fruitless and | was
'§ol@'10 begin “rustling.t The manager of ‘the mine told me
‘ncvér to mention that | was o sfudent because such a state~
m would prevent my being hireds The foremen of all the
mines visited asked for men who had.gxperiencc. The three
months instructlion at zchool In drilling and blasting~r
sccondary fto the mine surveying=-=can not bLe termed experi~
gnce In the true sense of the word.

A student could tell o "cock and bull" story of having
worked In some mings, hoping that the forenan would not
check his references but such a practice Is clearly onposed
to the ethics that should ke in¢ulcated In gl) mining 2ngi=
neers as sef + rib in . "Manual for Student Associates
and Attiliated Soqicflés" buﬁlishzd by the lastitute, The
members of th Institute who are In gharge ot mines segen {o
present a poradox because they expect studznss to h ve high
ethics but whan they try to get Jobs as lowly muckers, they

are almost forced to make questionable statements if they



arc fe be hired,

‘ Surelv there must be K soauilon io the matter. Mony
ucqol and oil compan!es heve adopfcﬁ a poiicv of cmploving
”sfodents during thelr u@mer vacaflona bqi’ia fhe best of
kpowl¢dge iheumetal~mtnlng’comp§ﬁlga have‘noi fnstifuted
C @ prosran. bs that an Indication fha? | _ nles
'1do ﬁot want gredugtes of minlng schooI39 .
i li mav appear fhai students weat jobs handed to them
on thc proverblal sglvgn Plattgr?tbuf such is not the case.
CALL fhet §s asked 13 0 11t11e encouragement. The prosent
_f;ﬁo;tage‘pf skilled labor. due to the defense program may
temporarily clleVlafé this condlflon but §ffer the p}ggram
Vs completed students probebly will not be able to ebfain
guRIAgT amp!oymenf'lnvmeial mipnes Unle§svfhe companies
¢hange their atiltude.

. After o manth and é,half of trultlass “rusf'lng”.
obtained & job at 1he Benton gold minc through the influ-
ence ot & triendse Most of the Intormetion formlng th basls
of ihls paper was gained while wgrklng therz,

As | expect to graduate ia May, 1941 | will not again
be In the position of a student sesking summer employment
,'byf 9the(|sfuden}§,w§l! be and unless the condition is

remedigd, they will have the same experlence as | did.

e C Loy o



and C, O, Schrader for thelr aid. Thanks are
particul arly.due Su erintendent Youngberg for permission
to write about the mine,
LOCATION .

The Benton ming is sltuated In the Mi. Reuben district
qu the Siskivou Natlonal Forest, the claims which consti-
tute the Bznfon group are tound In sections 22, 23, and 27
353 T 335, B.8 W,‘Josqphlne County, Oregon. (See Plate 1)

¥,

In the past the area has been known as elther bhz
Gallcc,lMcrlln, Glendale or Rogue River distriet. Frc,

19.4 ioIISQO the mining conslisted of placer operati ons.,
Slnce that time quartz veins have been found which were
probably the source of the gold.‘ The Mi, Reuben disirict
‘experienced activity betuween 1891 and 1907, The J.C.L. ond

Benton clatms were developed

1937 work was resumed with o profitable output of 45 tons
per day which was. to have bgen incrzascd to 35 tons Ly g

wif) addltion In tha gutuan of 1940,
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Rogue River §s the main sitream of the ares and tlows Into
the Facitic Oceani it has cut & sharp valley into the rock
but therc arc places along its course where 1t has formed
4 broad stream bed as a result of flosing over sott rocks,
The Benton clalms afe;op Qra}nuCrgek which flows Info

Whisky Creek ss the legtter passes through the camp, The

in the bottom of a Little vatley.
GEOLOGY
In the Mf. Ecubgq district Jurassic sediments have

. been Infyqded by a greenstone which Is probably o foralite.
Sehpcn&!ne has been found te cut the masses of tonalitfe and
seem to have an Toportant factor In the ore depnsition
in the tonallte but the serpentine itselt holds llfiig golda
Th¢‘|gnedbs activity s presumed to have occurred between
the Jurassic and Cretsccous periods. ‘Generally,;%he D¥iw

N

dlzed zone Is 100 ieei‘d%éﬁig!#hqugh It may be greoter than
200 fze?,3
The was genzral and produced narrow

fissures In the grecnstone but very otten ceased vpon reach=
ing the coniact between that rock end the serpentine. The
gald in the veins probably came from the Siskiyouv batho!lth
which 1Is south of the district.

. The strike of the vein of the Uenton clalizs follows

the direction of the shear belt and varies trom N 10°E 1o



N 40%E; the dip is 70° fo the castward., On the west side
is a grasodiorite and to the cast is found a dlorite por-

phyrye The ore eccurs in buaches which 1s not vnusual for

the gold and quartz in the vein are chalcopyrite, marcasite,
sphalegrite, magnetite, sericite, chlorite, calcite, and
dolomite. Camminvtion of the ore Is necessary because the
gold 15 finely divided 1a pyrite with the other sul~
phides constitutes 3% of the ure.
STAFF

The direction ot the mining and r1lling operatlions 1is
vnder the supervision of E. A, Youngberg., His subordinates
are George Gale, the mill superliatendent, and C, O, Schrader,
vho has charge of the mining. These two also survey and

map the mline, The general menager has his oftice in Fortland,

Oregons

Erop loymentt

An averags ot twenlty-siz men Including the toreman

underground, Slxteen of these are engaged in drilling,
two men beling attached to easch machine, The rest of the
day crew consists ot four mugkers, a trammer, and a timber-
man, The latter is not always as such but may
work as either o drillert's helper or g 6ucker. Vihenever tt
Is necessary to operate the dlamond drili, two experienced

miners are¢e called upon to handle the assignment, Two or



threc men arc¢ employed as muckers on the night shlft; they
are the only workers In the mlne at that time,
Gescription
Before mining operations were resumed in 1931 there
werg. B000 feet of workings which have since been extended
to 12,000 teet, - 3 :
The tunnels and dritts hove bean known by various
names in the past, eriginaltly de ignated by states, loter
The practice 1s to Indicate the
levels according to;fhg}disiance cach is above the m in or

JO20 level, formerly termed the . Blate 2 t1llustrotes

1020, 900, 780, 700, and 500; all are joined by rills and
raisess ' The uppermost or 500 level, previously called the
Texas, cross cuts 300 teet from a hillslide to the vein
where driffs arc rua, The 900 and 700 levels are not ac-
cessible directly trom the surtace; one must enter one of
the other three junnels in order to resch cither of these
two levels. By means of a shatt which is used very little

ot present it is possible to descend to the 5C0 level from

The Georgla gross gut, driven a numbzr ot vears age,

18 the only working thaot has not fouched ore, Diamond

deillling has proved that 1§ would be fruitless to extend
that eross cut. any ‘farther. All other workings are in
protitable ground,

Yo date no sinking bas been donej all operations have
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upper ore has been removed, ihe mansgement plans to extend
the worklings below the (020 level,
Two ot the ralses hova hoists for handling mafcrial

and supplles there are holsts tor hoisting men., 1the
maln hoist zxtends from the 1020 level to the 780 levels

Parke and lLacy, single=drum, € by 6-inch alr. englre
d1fts o threerslided skip In a wooden slide inclinel slightly
from the vertical, The other engine, also air driven,
holsts material from the 7680 to the 700 level.  Racks of
bits, cxplosives, and timber for the 500 level ara trans-

ported by truck up a mountaln read to the tunanel,

The ventilation s natural; Tn summer the air moves
trom the upper vworkings down to the lowest level while the
apposite frue during winter, At times the night crew
may tind It necessary to open an aiv line leading to a
heading 1n order to remove pouder swoke before mucking out
the round. Motwlthstanding the tact that the alr supply is
turned off atder the diy crew leaves the mine, there is
uvsually enough alr under pressure in the system fo blow out
the smoke in a heading,

KMialag Practice
Development

At present 75% ot the mine operations is consldered 48
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development. The mapegement plans to devate 508 o4 the
work In the future to that phase 1t the mine 1y to continue
in operatlon,

Part of the development is accomplished by means of a
dlamond drill; however, it Is not in oper tion evary day.

The other form of devglopment is drifiing., Three
crews are constantly engaged fn such work. The control of
this phase Is exarclised by mzans of face samples taken af=~
ter each round has been blasted, The samples are not cor-
related with the mil) feced becavse of dilution of the ore
In the chutes and during transportation to the mill.
Samples are taken in the stopes also but they are uviilized
merely as checks on the progress of those workings.

Two types ot rounds (see Figure |, page 11} sre vsed
in drifts, l.c., the "burned” or burn ouvt and the V-cuts.
The fermer is particelarly adapted to the very hard yround
that 1s sometimes encountered, The drifts are 4 by 7 feet
atter placing timbers, The sets consist of posts and & cap
only; sills are nat useds Tioberlng s not extensively
g§e4 because In most places the ground reaquires no support.
The blasting practice is described in a later section.,
Stoping

The method of minlag Is a combination of the rill
stope and the cut and t1i) systems. At |0O0-toot tntervals

along a level raises are cxtended upword 15 feet, Then a



DRIFT ROUNDS

Empty

Burn Out Round

V-Cut

Figure |



4 by 7-toot rill is begun in the vein at an Inclinaticn of
vgually toward the north, The rill is prolonged - to
fle next tevel above. A sitope i35 also started at the lower

level and after i+ has been enlarged to an appropriasic

size, waste from the upper level ls brou hi in by way ot

fotter method Ts enploved v remove the cre i a stope,

from ecach round Into a chuie and then place the waste as

fitlling meterial with lanks as a covering over the wacte,

planks are replaced as tleoring. o silder stopes=~10 to

The ratses are extended up to the next level as are the
[

ore chutes located on both stdes ot the ralses, The orc
chutes are oftset stightly traom the level to facilifoie the

titling of cre cars. A-slaple chute~gate Is vsed; two or

loading a car, the trammer torces fhe boords up and down to
regulate the flow of the ore.

in all stqpc{fabove thz 780G tevel the usual practice



evele. The same progedure is followed on the lower levels

ing the waste aside to be vsed as Hill. 14 o picece of are
1s lecger than 15 inches In any dimepsion, it Ts broken
with o cdouble~jack hammar, Any pivec of ore smallar lhan

that size can pass through the d ule-gates end through the
¢rizzly above the cogrse ore bin af the mill.

The drilling is carricd ovt by means of six Cardner-
Denver gstopers., Flgure 2, page 14 11lusirates the type of
round used in stopes and rills., The V-cut in the Jather
sketch is partico! rly adapted to veins thet have gosge on
either side bhecause the sott clayey mat-riasal acts os a
fubricont for breoking the flret wedge or slab of a round.

Mcre powder 1s used In ralses and rills than In Jdritts.
The customary practice lg to lnsert three or four sficks
in each hola, 1he primer being the second from the top
with the cap pointlng in the direciion of the maxlmum oart
ot th charge. tn the - st, 4C% snd 457 Atlas and Dupont
gelatin dynaml tes were used bot ja sugust, 1740 the decision
was made to standardize on 45% Dyponl gelatin which 1s de=
llvered In Loxes of 150 sticks instead of the usual 100 per

$0 poundse The management Jeels that stezuwming drill holes

Is not worth the time required fo t111 slemmning bags with
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Gouge

Figure 2




and Vhe gaps $28.70., The Llasting ceps are not tied
;o the sticks ot powader Lyt are Inseried infto ¢lther the
fﬁéhﬂs or the sides. The fuse burns at the standare vate oi
15 Taches per minutes During Fhe same month 12,000 feci
of tuse were uszd ab a cost of $78.80.
: Corbide ‘lawmps provide [ lomination in the mines each

manth approximately 350 pounds of carbide are furnished by

- the company.

A gauge ot |18 Jnghes Is vged on the track througliout

used on tha lowest leval; fwo nwles working aliernately are
for thls workse A amule can havl five ly~-ton carse |f Ihe

night crevw is woeking on the fowest level, c¢ach man Frawmy

page 18. It is easily constructed by welding onto a stcel
plate slightly smaller than the track gouge two shert

pleces of rall and bevelilng one 2nd ot ¢ach rail by incuns
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of & cutting torch,  The switch is held in place by 6 gin
driven into the ground or ITato o Jie. Vi Fs cosily throun

with the {oot,

The resolilng reservole serves as a scurce of water for the
Irills and for drinklng purposes In ihe minc,. Ji (s

LI | ) ) oL
pumped to the three higher levels Luls4lous by grevity to

Tngs flows to the 1000 level and thence Info Drain Creck.

Mine Shop

dltterent lengihs of drilt stecl,

miner f3 given blis In racks having twenty-flve in five
successlve gauges, Atter ecach use the miner returns fhe

rack of bits to the shop together with a report listian the

of blts broken, and the footage obtatned with the rock, A

rack ccntalns the correct number of bifs ftor drilling -
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holes of six~foot depth. However, it 1y possible I the
right type of ground for the miner operating a stoper to

s=foot deplth using only tour bits

-—

drilt! six holes with a s

uien using o dritter,

numbar of bits dulled, the number broken, the ftootage of
the rack, the nunmber ¢iscarded, the d to out and date In,
the name ot thz wminer and the rack number,

Six gauges are vsed) thzy range from ok to 1-5/9
inches, the gavge chenge belng 1/2 tnehe Eaeh bit is usad
approximately six times.
broken (er rack vsed, Alwmost all ot those arc¢ of the small=

. b - -
ags Whe [Tt

drilling ia hard ground, Approxlimately 1000 blts are

FAVLL
Crushinc
The crusher plant conrsiats of 3 9 by I5=tach Blake jaw
crusher, a 20~Tach Travlor gyratory, And a belt drag classim

tier, The ore. from the 1t inv is stored in a 50=%ton bin



from where T+ Qs viithdravn onto a shaking screen possing
' : ]

am=lachs A man stotioned at the screen sorts the re ard
regulates the rele of feed Yo the jaw cruster., (bee rflade

Oy page J0)  The fFines arg classiticed by an bLsperanza

ries fhe crushed cie to a |12 by P9-foot cylindrical bin
having a capaciiy of Q0 ; vom th: jow crusier {lc
ore is carvied by a belt to lhe Trevioer gyvalory set al

o oinche  The product of the scecondary crush v is trang=-

The crusher plonl is opereied on ihe day snill only.

Griading

veigoty severtoeless 07 s crecked by veighing o pertlon
cach hour, The ore ied fo ihe wlll cach day is 45 tons

’

butr that is an overlose ol 12 djuass Ths value of The foed

The grindipg circuid consisis ut a O by O-foot
2

— mjl) and a 3 by I8-«foat Porr roke classis

fiere o The will is Vebaett connce udito 4 50~hp Fuirbanks~
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are added to the mill in My, 3%, and d=inch sizgs, the
amount ot each added being gnverned by sgreen anslyses of
the classifier overtlow and ciassifier sands, Lime is added
. to the sands returning to the ball will,

+he jdeal grind for the ore fsi70% minus 200-mesh,
With the additton of another thickener the grind will proba=-
bly be lovered po 60F and thus permit a greater tonnage,
55 tons., The extractlion of gold by the grinding ¢ircuit
amounts to 40%,

Tallings

The $low of the pulp _overtlowing the classitier

ls shown In F}gbfé 3 on page 23, The pulp from the last

or no., 5 thickener is tailings and flows into Whisky

lze the eysnide which might have & detrimental etfect upon
the animal life in the stream.
Cyanidation

Figure 3, page 23, is the tlowshegt of the Benton Mill,
Figure 4, page 24, t1lustrates the {lowsheet o6 11 Is since
the scddition ot a thi ener, an agitator, and a filter.

Continuous counter-current decantatlon in evaniding
is the mcthd ot gold recovery uvsed in the mill, The num=~
bers on the Hrst flowsheet Indicate the addition ot various
reagents. The most @conomical strenath qf the gold solution
Is 1,05 tp 1.10 Ib per ton of ore for ¢yvanide apd for lime

0,90 o 100 Ib per ton., The talls sirength can vary trom



FLOWSHEET OF BENTON MILL

Run of mine

I5=in. grizzly

50=ton coarse ore bin

Vater spray
Shaking screen passing ¥ in.

Blake ]éw'crusher; 9 by I5 in.
Tails Esperanza classifier

20-in. Traylor gyratory crusher

100-ton, 12 by _22-foot cylindrical

ore bin
e e
o Yl
5 by 6=-foot Williamson ball mill
3 by |8=toot Dorr rake classitier
4 by 10-foot mill solution tank
Storage tank
Dorr thickeners Dorr agitators
#1-=20 by 10 teet #1, #2, #3--
#2, #3, #4, #5-- 12 by 12 teet
Addltion of 16 by 10 teet
reagents
|-=Powdered
| ime
2-=Cyanide I75=ton mill-solution orifice, excess
3--Lead nitrate! ____ﬂg@ tonnage passes to storage tenk
g::%;:ioszs* ' Clarifler
sulphate '
6-=-Barren solu-
e > g] Vacuum tower
ance flow- r---3
sheet when Precipitation tank

necessary

<:i> 14 by |0-foot barren solution tank

Flow of ore and pulp (.
Flow of solution (====- )




FLOWSHEET OF BENTON MI LL

With New Equipment _
(#6 Thickener, #4 Agitator, Oliver Filter)

Pulp from
Classifier

Oliver ftilter

Dorr thickeners Dorr agitators
#1==20 by 10 feet #1, #2, #3--
#2, #3, #4, #5-- 12 by 12 teet

16 by 10 teet . #4==16 by 12 feet
#6==26 by 10 teet

175=ton mill=solution oritice, excess
tonnage passes to storage tank

Ej Vacuum tower

Precipitation tank

4:j:> 4™ v 10=F0of barres sBiuf Lopmthok

————— e ——_——



Cod0 to 0.90 Ib per ton for cyenide and for lime 0,35 fo
Ce85 1b per ton.

Durlng the day shift alr for the egitators Is furnished
by 4 large compressor serves the miney In the
 ‘g§ghi the alr 1s de!lyered by a singlengtégu Sullfvan
ﬁressor'powercd by a 40«hp marlne d1zsei engine,

lmmedlately followlng are values of the ore, pulp, and
sclution token gt veriouws polnts In the mill for three

months ot 1940

May  June July
M) heads, average assay $12:40°810.81 $)1,00
Taills i # 1,95 1,81 .28
Tails sands, * 1 P,dl l.41 1.06
Average soluble loss 0,54 0,40 0,22
Met recovery g4, 40 83.2% 09.4%

Obviously the falltng loss was highs fthe rezson
that the mi)] couvld not handle the dennage Lelng sent lLhrough
1t. Cverloading the plani cavsed "wud llnzs” 1o occur in

the thickenersy a Moud Itae® s tha deoth to the pulp and

less than 15 inches ot the surtace, the pulp must bz bLy-
passed that particular thickeacr, Such bynassing eventually
throws some af thz gold-Into the taits befors it has com=
Lined wilh the cvanidz., The monagzmzat believes that lha
additions to the plant will inprove the regovery,

The ganvas bags In tha clarifier must bz washad off
gvery tuos wezks; each bag must be reslacz) stier fthree

weeks of sarvice Legauye holes have develoozd In it Ly that



surface of the socks Is not manvelly {foreced to the botton,
the eir pressure may be built up abcve the allowable,
ftter slx vweeks of operatton the sludpe ts ¢leaned from the
socks and shipnad to o smelter ownad by American Smelting
and Refining Company at Se¢lby, Calltornla for

For cach shitt ne man is In chrrge at the milly at

intervals o f fvo w dha men rotate, Yhe mill 1s operated

continuously with cessations oceurrine vhen "clesn-ups" are

mace sud vhen the pover pl ts stonped.
Vlater tor the mifl is trom Yhiskey Creck.

Al'p, Comprossors
tor thae rock drille In the mine ts produced by g
tun=stage, tws=cylinder=-=15 by 12 inchas and ©F by 12 inches=~
Ingerso!l-land & mpressar delivaring 670 cuble feet of alr
per minute at a pressure ot 00 pounds per sauarz inch,

-

that time onlve There arc tvo alr recelvers, one neer the

lines.

The single-stage Sulliven conpressor furnlshes alr, as

mentioned previously, ter the agitators during the two night



shitts,
E!écfric fouwer'
Llectricity for the camp and mill 15 produced by a
l0-ampere, 490=-volt, awa A1|i§~Chelmcrs gencrator and o
v 24<kitouatt, o-c generator. The purpose ot the latier g

to replace Yhe targe gencrator whan it is aot operated.

angine s stopmed one~hald hour ‘to change oll3 each manth

mibl., A complzte averhavl of the cngine is made fwice a

Cdf’ .

Veebelt delves are used on all the above equipment.
F |
pomps for the thickeners and aglitators zrz chaln=driven by
a swall notor.
L-S3hell diesel fuel 1s stored in 24,000-gallon tanks on

the hWillstde ebove the 111, The lubricants are Stsndard

Uil producits,

There ara approximately ning houses for the men with
familiess Cne or twe fewlltes live a few. milas sway from
the comp,y For the single men the ccw;dnv hes provided elght
trame bunkhouses, ecach of which serve as living quarters

tor four emplovyecss The buankhouses sre one hundred yards



trom the mill aoad are sitvered on the cast bank of Whisky

ot the ngels being de from their wyggess A sinall cane
teen in the megs hall dispenses sodi, candy, and tobacco.
A truck is sunt to Grants fass almosh every day for tie
mai b and varieuvs supplices tor the mine or mill,.
A change house adjoins the row ot bunkhouses atfordiag
a convenlence tor the emploveess, dunple sanitary tacllitles
are provideds A washing machine is In the¢ change house in
order that the cmployezs can lavnder their clothes.
Amysements are rather restricied bui tishing and hunt=

ing are recrcations that can be enjoyad in that arca.

loe Ehiner, Win. w,, "R%port on deatoan Mine Group, Josephing
County, Oregon,® Fortland, Oregon, Aprll 20, 1931,

2. Dtller, §. 5., "Mlnerel Resources ot Southwestern Oregon,™
United States Geolgglicai Survey Bulletin Lol4,
147 pp.

3. Vilnchelt, A. N,, "Petrology and Mineral Resources of
Jackson and Josephine Counties, Uregon," Oregon Bureasu
of Mines and Gecloayv, Minzral Resources of Cregon, vol. |,
nos 3, 1914,
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