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INTRODUCTION AND SUMMARY 

This paper describes mining operations at the Iron King mine of the 
Shattuck-Denn Mining Corp. in Yavapai County, Ariz. It is one of a series 
being prepared by the Mining Division of the Bureau of Mines on mining 
practices and methods in various mining districts of the United States. 

The mine and surface plant of the Iron King mine are situated in 
secs. 15 and 21, T. 13 N., R. 1 E., about 20 miles by State highway 69 east 
by southeast from the city of Prescott and 1 mile southwest of the mining 
town of Humboldt on the Prescott-Mayer branch of the Atchison, Topeka & 
Santa Fe Railroad (fig,. 1). A l-mi1e truck haul brings the mill concentrates 
(lead and zinc) to bins ona siding of this line at HUmboldt; the silver-gold 
bullion is handled separately. 

Some of the oldest residents in the vicinity of Prescott claim that 
the original location for the Iron King mine was ronde in 1880. The earliest 
recorded production was in 1906-1907. During the first World War the mine 
produced fluxing ore for the HUmboldt smelter. 

In 1936 the property was purchased under tax sale, and a mill 
(140-ton capacity) was erected in 1938. The capacity of this mill was 
increased to 225 tons the following year, and a cyanide plant was added in 
1940 to treat mill tailings. 

Ip. 1942 the Shattuck-Denn Mining Corp. purchased the property. A 
new working shaft was sunk, mine development was speeded, and mill capacity 
was again increased. 

The predominating formation of this district is a pre-Cambrian schist 
locally lmown as Yavapai eoh1st. The Iron King deposit, which carries gold, 
silver, lead, Zinc, and copper, occurs as a series of lenses in a sheared 
zone of the pre-Cambrian schist. . 

Down to the 600-foot level the ore was mined and drawn by the shrinkage 
method. The cut-and-fi11 method was adopted for the lower levels. Waste 
rock for stope fill was provided by block-caving an area on the 600 level. 

Main haulage drifts were driven in the firm footwall, and crosscuts 
were driven across the minora1ized zone at 100-foot intervals. 

Grab s'amp1es taken from each car of every working place and channel 
samples cut every 5 feet in development work are considered sufficient 
for estimating ore reserves. 
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Figure I. - Location map, Iron King mine, Yavapai County, Ariz. 



The' horma1 f1ow ·of .water in ·the Iron King mine is ·30 ga~lons pe~ 
minute. . This water is used by the mill but is not suitable for . drinking 
or domestic use. 

Employees live in nearby towns or in Prescott. Transportation by 
bus is provided for 'those' of the crew who ' live in Prescott. 

The crew is lOO-percent trained in first aid, and part of the crew is 
trained in mine rescue and helmet work. 

Total ore production from the Iron King mine to the end of 1948 
amounts to 1,059,305 tons '. The standing of· the mine among Arizona gold- . 
silver and 1ead~zinc proqucers in 1948 was:lI 

Second in zinc ~roduction 

Third in lead production 

., ' , Third in gold production 

Fourth in silver production 

Acknowledgment is made to Thomas Bardon, l':r:esident, and Normand Lamond, 
secretary and treasurer, of the Iron I\..ing :branch o:f ,the Shattuck-Denn 
Mining Corp. for permission ·to publish this . pap~r. Special acknowledgment 
is due H. F. Mills, resident general manager, for his valuable assistance as 
co-author of this paper and for furnishing information on wage sca~es, pro
duction figures, maps, photographs, and other data. 

Special acknowledgment is also mad.e to .E1me,r Tomkinson, mine superinten
dent, who was very helpful in conducting t~ips Uriderground, through the mine 
surface plant, and in explaining the details 'of .mining problems peculiar to 
this ore occurrence. 

Interesting historical facts about the property .prior to the Shattuck
Denn operations were obtained principally from ~he March 1944 issue of the 
Mining World. 

HISTORY 

Some of the oldest residents in the vicinity of Prescott believe that 
the original location was made .:trl .. 1880 . ... . Gold :.a.nd s:i.lv.er .. were the metals 
most sought, and the few shallow surface . wdrkings pr0bably proved disappoint
ing' as the records say nothing about min:l?g activitie~. for the next 25 years. 

The mine's earliest recorded production was made in 1906-1907, when the 
property was opera ted by a Reverend Blanchard. Evidently work was on a smll 
sG .. ~le and. soon ·-cEiased. '.' . . '. ' . ..... , ... ... _ ., .... < .~._ .. . . . . .. ... ~. ' 

3/ Sta tement by H. F. Mills, general manager-of . the !ron··Kil:.Lg Branch, 
- Shattuck-Denn Mining Corp. 
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During the first World \"ar, the property was uncler leaE/e to George 
Calvocoresses,4/ who hoped to obtain fluxing ore' for- his· HUrribOldt smelter~. 
When the smelter closed after the war, the Iron King mine was again 
abandoned. 

In 1936 the property" was'. pUrchased, under tax sale, -for "e,' :f'e.w, hun'dred 
dollars by Fred Gibbs~ and associates, under the name of' 'Iron Kirig Mining 
Co., and in 1938 this company ' erected a mill (140-ton capacity) to produce 
a bulk flotation concentrate. The folloWing .year the ' mill was cbriverted ·to 
selective flotation, anC!. its capacity was " increased -bo abciut 225 ' t ·dns. ; 

A cyanide plant was ' add~d in' 1946 to . treat mill tailings ·;.: and in 1942 
the Shattuck-~nn Mming Corp. purchased ·the property~ , A' ne,,; -wdrking shaft 
was sunk, and mill capacity was il'icreased again. 'The propertYhas··;been in 
steady production since 1942, and recently the first millton .. ton production 
mark was passed. . . .-' . 

Most of the mine, surface plant arid ' the' 'mjor pOrtl:6nof all mine work
ings are on the Bonanza claim (figs. 2 .and 3). The property co~sists of 21 
patented mining claims and I unpatente'd ;clEiim ;· (fig. ·4)-;a'fi follows; 

Patented claims ·JSurveY ·1114·): 
i"estern copp~r :' ... 
Bonanza 
Sure Thing C-. : ' 

EMtern .,CoW~r ." .. '., 
Copper Cl+1e.j;' , . 
Iron Kiilg . .. 
Lime Rock . 

.., ' 

Cower Pl8;tter- ., . 
Copper Prince No.1 

. ' r. 

., 

Copper pz:ince " .. ,. 
Copper Mount .:'! ',~, r.. . , 

Copper Van :. - . . 
Copper Prince ·'No. 2'-
New Road 
Cqpper Re~de . _. '.' 
Copper Peac'h" . .. 
Copper Princess 
Copper Road 
Copper Dyke : .. :' " . 
Copper Produce 

'. ~.' :' " 

/":'-

Pa tented claim· (Survey ·1885): . 
Iron ·King ·Ex. No:> i ; : ... , 

: ,', 

. v.npatent~d . (not Shom1 . ~n ·itg~~4 . 
Iron King Ex. No. 2 

.' . 

" ; 

' . . , .. .... ,' .. 

. ' . 

, . 

f7 Formerly general mnnagez.- of th~_ 6onsoli~ted Arizon~ $~lt'iI?gi. co. .• 
~/ Mining engineer, Prescott, .' .(tJ;'tz_e .. '. .. . .. . . .... .... _.,. ___ , ..... .. .... _. ~ ... ,. : . .. , 
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Figure 2. - Surface map of mine area. 
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Figure 6. - Stope map, longitudinal projection, Iron King mine. 



In the past, production was handled through the following mine shafts: 

shaft: 1. ' ." This' is tpe 6ide~t shB.ft9n' ,: th~, ' property'~ ' ):t<~$106 f~et ,. 
deep, is ~o,! cribbed,and, serves 'only for ventilation ' (fig. 6). ' " " , " 

Shaft 2. This 1s ':'a2'~com~rtment ' Shaft" 650 ' feet dee~. Th~~ " fs ' no 
hoi~t ; atthe shaft, ~u~ the headframe. is , ~till stEl,nding" ~d. , the, ehE!-t't:", 
propel' i$ in good, cond1 ti'on. ' It serves a~ , ,an. emergency exit (fig. 6) ,. , .. 

• • ,. I '. • ; ": ••• • ••• 

" 
" , 

3~ ·Cave.d ; , records .' Shaft no .... 

Shaft 4. Caved; recbrd's ~ 
:: : ;,; 

no 
' . " ,.! ,' : " ',: , 

.. Shaft ·'5., A ' 2-co~fE.rtment shaft 200 fe.~t ,deep. It ' st:~ll " ,ha~::'~ head j " 
frame ' on it but is used only for ventilation (fig: 6). ' 

" ' 

Shaft 6. The entir~ ,present , pro~ct:i.9n " comes , frqm t~s 3,..q,OJ!lpa,rt~nt 
vert'ical shaft. : It ,!l8.s a steel he~dframe,: , ahd a ' stat=!.6l:l is peirig, cU,t ,'on 
t~ 1 ,3~:i6~foot lEl'vel. , (fig~ '6). " ' ,;" , ', '." ", .. ' 

, ' 

ExtE:msio~ , Shaft'. , This is , th.~ n,E':l~~,t , sf1E!.ft, " l~5qO ife'et ~orth~ast ' of' 
shaft , 6;, It ,i ,s a. 3 ~compar~ent iD.cl-4!-e~ , ', shaft (71 ). equipped, wi th ' a steel " 
headframe ~ ' It is how bein~f'suhk from' the 6qo to the' 700', level. 

Since the Shattuck-DennMining Corp. ac.quired the property in 1942, 
annual production increased fromapproximatkly SO,OOO to 146,000 tons in 
19!+S .,' , 

.' •... ; 
" : .: ::. ~ . . .': . 

, • • I , • 

. ~ the hbrtheas( 'Slo,peof the :Br~,d~ha:W Mountains 'Ues":the ~!gbtig' ,, ', :,": . ,' 
mining dist'rict; some mines be1ngcentered near Poland' close ' to ' the: Wal~e~ , ' , 
district. Other mines, mainly copper deposits, 11e between Humboldt' arid " . 
MayeT ~ , The , Iron King mine lie~ 1 mi.le , sout~west of UumPQJ,dt _, ", .', ' .. ,. 
' , : .... . : ," ", ',. . ' .' . . '.' '.' ..... ' .. .. 

"'The' p~edb~atingformatio~ 'cd' thls ' district ;i.s , ·~ ' :~r~,,.C~~bt:i.,a.ri. :sch;1st ' ' 
kno-wn locaiiy as ' YaVapai schist. ' It is approximately 6 '"m:i.'les wide and ' 
extends from Bigbug . Me's a do'Wl;l to the Agua Fria ' Valley. ' Jts·,' length is' 
approx1.ID9.tely' 20miies ~ . , ~ ' ' ".,. ' " " . ' ", ! 

, , 

,. The :):ron King cleposit, i"h1cpcon~in~ go,lod, I,?ilver, le~d"~~<;:, ,, l'lP,.d 
copjkr; OqcUrs :as a series of i.em~es' 'in a ",sheared zon~ ' o'f , the, pre:"Ca'inbri~ 
chlori tic schist,. whic~: str:t1tes ' N., 230 E • ,and dips ' 75° ,n,orthwest'. ' ,TPe oi"e 
shootS: (sometimes ,.r~fe;rred ;to .asveiIi~) partill~l the," ~chist in ei:trike ! apd, 
dip.. They range in' length' from 60 t6 .Soo :feet' along the stri~ and from') 
to 14' feet in' width~ A distinctive f~ature" of , the : ~re .. ~):lQots ' i~ ' their ,'~ , 
echelon arrangement (fig. 5) throughout the 'entire proved length of the ore 
9ccur,x:enfe 1. ,q. dis-t:;ance of app~o~~ tely 3,500 feet., Tb,e 9ver-al.1: widtll of 
the ' echelon is about 75 feet. .' , .., " " .. 

• :.. . . ". '" . .. . . ' ., : ',' : ' j ' : : ., ;, . 
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Another distinc'tiv.e feature of the deposit is that the north end of 
each ore shoot marks the economic south end of the S~bQt immediately' in 
the hanging wall. Crosscuts required in stepping over to the next o~e 
shoot range from 2 to 10 feet through barren schist (fig. 5). 

There is a , definite zoning of minerals within each ore shoot. As the 
ore shoots advance southward, a white quartz appears gradually over the 
full width of the lens, :indicating the approaching ec.onomio end of the are 
shoot. Zinc sulfides disappear, lead sulfides remain about the same ', and 
the amount of gold and silver increases slightly,. 

Each ore shoot of the entire echelon hasan , approximately 50-degree , ' 
dowrnvard rake to the north. The wall rock is not iJ;llpregnated apprec'iably 
by the ore minerals. 

In general, the oxidized ore extends about 200 feet below the surface. ' 
The transition to sulfide ore occurs abruptlythi'ough a short, verticfj.l 
range .. The sulfides are fine-grained, and the ore 'is hard. Sphalerite and 
pyrite are interlocked, and their separation presents the principal milling 
problem. It is neces sary . to grind the ore fine ' to free the sulfides. ' , The · 
ore has an insoluqle, tough, hard, and abrasive gangue that 'represeIlts 10 
to 60 percent of its total weight. 

EXPLORATION AND DEVELOPMENT 

As is the custom in developing vein mines, the Iron King mine has been 
explored through shafts from which the levels . were established at 100-foot 
intervals by drifting and crosscutting~ Drifts have been driven along the 
vein, and r a ises have been extended"above , them to develop the ore and to 
prepare it for stoping. In recent years, diamond drilling also has aided in . 
finding ore. 

The regularity of the echelon pattern in the ore shoots and the definite 
zoning of minerals within ea~h ore shoot simplifies exploration. The 50-
degree downward rake to thenqrt~ of all ore shoots fa~ilitates , reasonably 
close projection of where are shoots will be found on the next lower level. 
The grade of ore (metal content) in each shoot is remarkably consistent 
from one level to the next. 

Most . of the development work on.each level is completed whep. the sill 
floors .of the ore shoots . are prepared for cut-and-:-fill stoping • . This 
method was adopted in 1946. Haula ge drifts in the footwall and numer~us 
crosscuts thro~gh the entire ore zone are required. Thus, it' is 'almost 
impossible to oVerlook ' i .mportant ore. , This phase of the work is disqussed 
in greater detail under "Stoping." . ' 

There is no record or evidence that any ore was develoPed from sUrfate 
prospect workings. The earliest formal d~velopment' of the property was 
undertaken oil the ·south end, approximately 1,000fee~ south "of No. 6. shuf,t, ' 
the present main woridng sOOft. Ore was first mined from the oxidiZed zone 
above the 200 leve'l. · Bel'ovi the 200 leVel, the workings abruptly entered 
sulfides. The sulfide ore from the next four levels on the soutlf apparently 

3361 - 6 -
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vas mined through the No • . 2 shaft :until ·No.' 6 shaft was in such shape that , 
ore could be hoisted through it . (f'ig. 6) • . ', .. , ,, '; 

ne'velopment and' ~xploita'ti~ti of the mine doWn to the 600-foot leve.l 
through No. 2 shaft was not difficult. The walls stood · well and :Pe'r!U tted 
the ore to be mined and drawn by shr1nkagestoping without perceptible 
dilution. ,There was goqd natural ventilation. The main shaf't '(No. 6r 
was downcast, and the air ' f'ound its vtay to the. surface , through the ' old 
Workings. It was riot necessary to fill the stopes with ,waste ~ 

As the mine was developed to the 'north to follo)V " t~e downward rake ~ of '. 
the ore lenses, the hanging :·wall became weaker, ~nd.' it , became evident th8. t 
shrinkage stoping would have to be dis~ontinued. 

In 1946 cut'-and-f1i~ Was 'adopted. It had been customary to extrac't , 
all tho "ore on the , main . level or sill floor 'and th~n ' to' maintain a timber'ed 
or over'head stulled ~d ' la:gged haulage drift unda'i.'..the· . heavy. broken · ore or' 
the shrinkage stope • . This necessitated expensive tiillber rep,l.ir 'work to . 
keep ope'n the main haulage drift "under stoped a~as. · , . , . -:" '. ' . ' '' ' . 

A new plan was deVised 'that' provl¢!.ed ,for·'a. run:-aro.und or detour 'haulage 
drift 'in the firm foOtwall of ' the mineralized zone. From this 'footWall . . , ' 
drift, crosscuts a~e' ,driven at lOO-foot intervalp" across the'entireminera;l- .' 
ized zone., All the ore between these crosscuts is. mined for a height of two 
flo·ora. The bottom or sill 'floor is then ,filled' with' was'te. The waste is 
contained by ' gob fences e~ecte'd almig the 'sides of ' the crosscuts : through ' thE) 
mined-out sill-floor area; .A mnwa:r with an o~n ore c,hute on eaoh srdei's' 
carried up over. the crossc:ut 'as the stope ' a.dvan~es. After every cut ,iIi the . 
stope the ore is slushed into the chutes and drawn from thom into the 'cars ' 
of' the ore trf;l.in,which· is , backea ' into 'the '- crossqut from the detour" footml:il : 
drift (fig •. 7). By this method, the maximum slus4;ing dis:ta.nce ·' is held :to " ,,, 
100 feet, a.nd 'the crosscuts through the ore zones .at 100-foot intervais 'give' . :' 
complete asaurance that !l<? ore , has been overloo.ked. >. • 

' , . . 

Detour drifts we~ fi,rst trie'q out in the' :ha.nging ..,ail, but in seine 
places the rock was brQken . and .l;Ja.d to. be barre<;l down. Fo.i' this : reason : th~ ' 
operation was transferred .to the fir~r ·footwail. 

As several cut-and-f'ilJ,stopes are' werked 'simultaneo.usly, '. it is essentful ' 
that an adequate ' 'supply 'o.f broken -waste· be 'available at .all times. This is 
accomplished 'byblock-cavihg" a.n area of .·bari-en schist over the north end' of ' 
the 600 level (fig. 8 h . . - . .: .; ." ", ': .' " 

. . ,. ", .,' 

A trat;lsf'~r raise (fig. 8) Was.' dri ven up froin the 700 .1evel.It 'was 
branched just below the '600 level. to serve ~wod{-verging crosscuts dXiven 
into the hanging wall of 'the level. These two crosscuts were driven on a 
32-degree divergent angle for approximately 125 feet. Their ends were con
nected with a drift that completed ~ isosceles ' tl'i~gie pa,ttern, which ' . 
permitted spacing short finger rais~s so. that the distance from one raise 
to. the next wus approXimately 25 feet. 'The tops o'f ' these raises were 
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slightly belled to permit drilling flared cut-pff rounds, which, when 
blasted, undercut the entire block. The broken waste is drawn into the 
two diagonal drifts as needed and slushed to the transfer raise. A short 
cut-off stope also was run parallel to one side of one of the dia gonal 
drifts to make caving of the block more certain. 

This method of obtaining waste fill was successful in furnishing . 
4,000 to 5,000 tons per month. About 200,000 tons of waste fill has be~n 
drawn. There are grizzlies over the two branches of the transfer raise 
where the le,rger boulders ' are broken. To date, the numbe;r of, large boulders 
ha s been small and no time has heen lost in waiting for caving • Waste is 
always available for drawing and is being delivered into the operating 
stope s at a tota l cost of 30 cents per ton. ' , 

To facilitate the distribution of waste fill below the 700 level; a 
definite plan is followed. During development, major raises 5 by 15 feet, 
with a stulled and lagged manway in the cente!' and open chutes on each 
side, are driven from each level to the level above at 400~foot intervals. 
The location of these major raises is staggered on succeeding levels. 1'1' 
on one level the raises are driven at 100, 500, and 900 feet, on the next 
leve 1 below they ,vould be driven at 300, 700, and 1,100 feet. The first 
stopes on ej,ch level are started at the major raises (fi,g. 7), and 100 feet 
of stoping is carried to the north and south of each raise.: As the stopes 
are mined above the sill floor, ,a 3-compartment raise similar to the major 
raises is carried up simultaneously at the opposite en~ of~he stope 
(fig. 7). After every cut of ore, a slusher mounted on the ITanwayof these 
raises scrapes the broken, ore into the open chute adjacent to the manway on 
which the slusher is' mounted. The broken ore travels from the najor raise 
toward the new raise that is being carriod up with the stope. To keep the, 
ore clean, a plank floor is :f;ut down before a cut of ore is blasted. When 
the broken ore from a cut ,~as been slushed into the ore chute, the plank 
flooring is taken up. The ' gob' fence at each end of the stope is raised to 
hold the next run of waste, which is dumped down the waste chutes alongside 
the manways in the major raises. This fill material is then spread evenly 
over the stope with the same slusher and finished by hand shoveling, after , 
ivhich the plank floor is again put doYm. and -the stope is ready' for drilling 
the next cut of ore. This cycle is repeated until the stope is completed 
and reaches the flooring under the "Taste -filled stope of the leve,l abovo. 
If the level above has not been waste-filled over these stapes, and any 
ore remains on the sill floor above, it can be mined as a finishing operation. 

When the two end stopes in a 400-f60t block are completed, there is an 
open raise at each end of the unmined 200-foot center block. ' A map-way with 
an open ore pass on each side is carried up with the stope at the main 
center-line position (fig. 7). A slusher hoist is mounted on this manway 
to scr.al~ both ore and waste fill toward the center of this 200-foot block. 
The ore is disposed of through the ore passes carried up alongside the 
manway, and the Waste fili is handled through the open raises at the ,north 
and south ends of the block. 

It will be seen that through all the steps of the stoping o~eration the 
slusher is always mounted on top of advancing manways and ~ever ~ op~n 
chutes through which waste fill is dumped. 
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The question may arise whether the extra co'st ' involved hi : th~<:too~ll 
detour drifting and the additional crosscutting .·t«(re~6:h ' the "6re "zone ~verY 
100 feet is justified. Experience . has proved: that the ' cost 'of' t 'his ' e~~ra 
work is less than that of ma.1ntainil)g haulage ' 'drifts thrqugh ·waste-filled. 
sill floors of stapes. nevelopm~!).t.is nb . longer hlnde'~d b:ycloE?e~ .rul.$ge 
drifts that are being repaired, and the crosscuts ·insure.thorougl? . explora~ 
tion of the are zone. . ' .' .... ~:. , ~. ..' . : ... .... ' :. ,;~:; 

METHom OF SAMPLING AND ESTIMATING TONNAGES ANl? VALUES : , .. , 

.~ . '. 

, ,. , ' . ' 

Because of the regularity and perSistence of the . ore shoot$ and · the " 
consistency of the values therein, there :·is .. no ·rieed"for frequent very .:~ 
careful sampling in the stopes. . .. : , . - ' ~ '. " . 

.... .. , .. ~. '.: ' .. 

At every skip pocket for th~ ore;h¢i-st1ng shaft, ~azripi~ " boX~S' ' ~r~ : ~' ... 
provided for each working place on each leve}". · -~fore ·t:tle· cars'-' are . dum~d 
a hand grab is taken from each c~r .• , At the end of: eyery' ,shift., "~l,l samnle's ' 
are sent to the surfa.c.e .. fo~as.say .• : :' Thi:s . procedure'· appl,ies '~~ qre. , f;r,-.0m. "·. 
drifts, crosscuts, raises., ~d t :l:lat··· drawn :i'rom, stope·s.' ; .~ ~~~.ti~ri,.:·'~·~im~l 
samples are cut eVGry 5 feet.·. in developinent"W'otk ' for · examination and. mt;I.p , .. ' 
record-s • . . ' . . .. . '.. . : : ... ..... ,.. :.'> . .. 

. '. " : 
. . , :: '. ; . ' .. ' .~ .: . 

Twice a week, compO~ite' stope samples are prepared, and at the end 
of 2 weeks engineers compute the tonnage . for :::eSIch stope and apply the 
composite ' assay. vlhen the calculated inine head for the month, OO.s ~en . com·":' 
puteq., it is com~~ed with .. the. mil;!; h~&'d' .-and adjusted :·to·:.agre:e . :wi ~.h . i:t .• · ~. . : 
Such coi'recticins a.r~. · ~su~lJ.y. ~ ·.stight. , .. , ..... ,. :' . .. :~ :. .-: ' .. ' : ' : " ~' .. ~' ..•. ,' .. 

~ • • '. • t . • . ' . ' ' -. • • : , '. ' • 
- . ... / ... 

Grab and cut sam:pl~'~ "·fr.~~ ·s.to~s : a~~:. mise~. 'are consid~l?a: a.de.q~~~ ' . 
closely $stim'lt~g .th<? values. ip Qre , reserves •.. :-. ' '. . .... .. .. . . .. ' .' : ::. ' ." ...... 

. . .. : .' . .. ., 
for 

MINE BtJILDrNGSAND;'EQUIPMENT .'. : .. . . :: ,- ,. , : .. .. . 
. . .' . , . . . . 

• . ' • • '. ': : .. I :) • ' . , '. ' ~ , ... '.' - • • ~ ~ • • r • J . :.' . ..-

I.ron King mine .. his the f~llow.tng '-stir:face bu1ldings' ·{f.ige(. "2 ' and 3:): '. '" '., 

. ':', .' 

.... , ... 

The 
: : 

~ .. .. I 

. . ' . . . . . '. . 1.. ~. ~ .'. . , . .• __ '. . . : : . '. '.' 
..... ' " s 
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Haisthbuse . - CbI!ipre~s.o):.s .•. _, ':. ; 
Machine ' shOp ' ;" warehouse 
Blacksmith shop . 
Change house 
LaboratorY 

: I 

Engineering - main office 
r' , .' 

. :..., 
,: ." '. 

Ma,j6f ::i. te~' in the "abov,e build~gs are: : : .. '.": .. .' 

Hoi~t, double";drum, " ~leci;i((, .. 250. ·h.~p.- .: ....... :'" 
Haist: (supply), s1ng1e~di-um, clect'ric, 75 h.p. : . 
Compressor, air, electric, 1,400 cu. ft. 
. Compre s SOl'., l;3.~r, e l,e.c tric:: , :. 9.QO cu .. . ft ;.~ :':.: .:.. , ' .. 
La.the.~ 2'4':'i~ch ' .. ...... ,, : ,'.. .. . ':' . ..... : ..... '1 ':': . ,.,. ' " . " 

. . ' : 

. " i:.: 

.. :! . . . ' . . :":' '. ;.; ' , ';' : .- . 

. .. 
"." .. ;.~ . . : - .. 

. J .. 
.' : ~ . ": : "" 

. , .. : .. . " '.~ . 

" " 
~ . .. . . . ' 

, ... :; .': '. '. 

j .... ~' .. ' ,... . . 
. , ! 

.J ••• Lathe l4'':'!iich ., .. ' .... " ', ' .' ..' ...... , .. ,' . '. , ' .. .. ... . , " .' " .. "': 
Drill :press ' . 
Pipe threader 

.. 
- 5) .. ' . 

,. ".; " .~ 



· , 
.~ . .,; .'. 

~-. . - ',( 

' : : ~ ',: .;' :.';'1 ~ 

Ha.:cksaw., ,cut-off, elec.tri,~· ' : :,,"":' , . ' 
Oll 'furnace fqr conditioning drill rods 
Hot-mi~lingmachine for detachable bits 
Oil furnacefbr tempering d~t'achable bits 
'Quenching mac,hine (for bits) , 
Forging hammer" , el~ctric ' 

" , 
~ , 

Blac~mith forge , , , ' , , : . 1 

" " 

~ti.~ (underground) eq'llipment consists of; 

7 small electI1c-battery hau;I.a.ge· motors 
8 shovel loaders •. ' " 

:' 6 slusher l1oi$ts (air), 2:qrum., ,5 h~J>' 
6 , slusher hoists (air), ,.2-druIJl, 7~1/2 h~p~ 

' 1 slusher hoist (air), 3 "1'drum, ' 10 h.p~ , , 
1- slusher hoist (electric); 3~druni, 15 h.p~ 

10 drifter drills (1-1/4-inch round steel), 3-1/2~inch 
10 JackhaJ:nmer drilis ' (I-inch quarter-octagon steel) 
32 Illgersoll-Rand No. 58 stoper ,drills (I-inch quarter-octagon 
40 ore cars, rocker-dump type, 1-1/2-ton . 

2 hois,t skips, '2-1/~-ton, e~ch ·:w;i.th Ilrul cage suspended below 
I ~. . 

VENTILATION 

steel) 

At no t'ime in the ' pc:tst ha,s mine ventilat~on p.resented a serious problE?m~ 
The No. 6 shaft (fig. 6) and the old open workings on the south end were 
downcast,and the old open workings on the north end of the property were 
upcast ,. 'J:'his natural flow was augmented by an 'exhaust fan .9ver a ventila~ion 
r a ise north of the Bonanza claim. Recently, ' however, the new 3 -compartment 
Extension shaft made connection with the north end of the 600 level and '. . 
caused rever,sal of ventilation. The Extension shaf~ is downcast, and the 
No. 6 shaft is now ~Pcast ~ The exhaust f an has not been use'd since , 
ventilation was reversed,. It is possible that with the approach of sUm.wr 
the flow of air wiJ,I again reverse itself. This new condition, is ,being ' 
wa tched closely ,and it may become necessary to install a system of forced 
ventila tion to keep the , flow constant. . ' , " 

, WATE,R SUPPLY ' 

,The normal flow of water in the I,;r:-on Kingmirie is 30 gallons ,per 
mil;lute. It comes . from , the bottom levels" ml'd is cool and slightly' Edkal1ne ~ . 
Water col~lected in sumps , on the ' iev~;Ls ' b!3low'the 906 and , in the' bottom 'of :- , 
No .• 6 shaft is pumped to the 900'-level, sumP,, ' where it is relayed {c ··the:'" , 
surface by a larger pump. This water,. is used ,by the mill but is ' n'o:t ' ,suitable 
for drinkin~ ~r ':for domestic use. " ' . " ,:, 

t : . ',I: '. \ :." i 

Water for domestic purposes al?-d additional mill ,wuter. are~bta:Ui¢d\:fi-om 
three coiJlpany-owne.d wells on the Agua Fria Ri ve,r • From these we lIs " the: ,-' 
water is ~ped 2 miles ago.~st 0. 600~foot head by electr.ica;lIY ~ive:ri,·'~nip~. 

, . ' 
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..- ' ": .. : ~. ..· . ·. :.:;:~~R.~~~ON :."""':,.·i:... " 

Ore is' t;ans ~~t0'd ~dcrgroUiid 'by 'slttlll ·olec.trit ~~t·t~;~ . . i~c~moti ves 
and 1-1/2-ton rocker-dump type' oro cars. Hoist· skips of 2-l/2;..toncapo.city 
transport the 'or-e . to a 40-ton · o.oarse-ore bin' a:t' tlre co'l'lar· o:f,,:the 8~ft. 
The ore is drawn from there on .to a conveyc{r b'elt a;rid fs carried for 75 feet 
to a jaw crushe:r over the mill .bin. " , . ': - ' . . '., .' 

Mill concentrates are hnuled by a contra:6'tot' ·..j.h :'1"1/2-:ton dump trucks 
to the railroad' at ThlmbOldt, a. ·.distance of · l . ll\il.e~' · .~ · 'Ali· .waBte , rock , ~oi6ted 
from the mine' is disposed of·: b~ ' company t:"1/2::.t:oo' dump' trucks·.:·. ',: 

• . ' r. " ,. , .... , . . ,I, . 

Employee~ 'li~e in lrumboldt, Mayer, aile!' 'Fte's·C'ott ... Transporta.tion by 
bus is provided .at a nominalcos:t for those :.of 'tl1~ "C±·ew ,·who .. live in Prescott 
(20 miles). " , . ' .' , . ... ,:... .. . . 

• Ii ' •• ~ • ., J • • 

f ' •• . ' " < • " 

SAFETY' .' ,', .. 
• • • 'I _. • .. • ,_ ~ ~ 

.. ,, ' , ~ .. 
Training 'in safety and. first aid fs'su.Ikrt1~ed: by' .:the ass-istan,t super

intendent. Th~ 'crew is 100, percent : tro.'1ileQ 'iii 'f'1'rst -ald • .. Class: instruction 
in first aid, 'is given at regular . periods'~' '. 'Part'of the crew. 'is ti-afued in 
mine rescue 'at:id helmet work·.; , ,1'he cOmp:i.iiY lids 'S:i:x' mine-rescue llelmets, I-hour 
mnchines. Fitst-o.id stations .:are maint6.iried ·at every ,skip' Pocket in No.6 
shnft and stretchers are kept :' in the hoist ' li6use .:nt ·'the :collar of. the sh,·'.l.ft. 

• • ~:- • • .:' :" • ' ,' . ' ,to • • 'r .. - .~ . • ' f ' ! ' ' . _. "' : • ~. . 

A fra.med: c~rtifica.te of., honor from the' J9Se'ph A. Hoimes Saf~ty Association 
hangs in the 'min office. ' It:; ~eadS: :''For o'p0'rliting an underground lead-zinc
copper mine 1.:itthout a. fatnlity from OctoO'er '26,. 'l9J9,' ,to .Ma rch ,9, :,1948, with 
an nvernge of. ~15 men working.'.2 ,219,066 ·'n1Eirl':1l6ti.rS :iri' 'the mining ' of '704 ,660 
tons of ore. tf , ' '. : . ' , " . , .,", ." . . : " . ' 

. • , · ·f ' ... ,. - • of '" t ". 

LABOR ' AND' ~AGES i . 
~ • \ • r • , ~ ' • • , • _. ~ • .. 

; . . '. ~ ' . 

Two s~fi'ts are worked .at ' the, Iron.' Kih€CriUl;le. ··The day shift: .'comes on at 
8 n ~m. nnd thEf. night shift at 7 p.m.' , The ' interval between shifts' alloW's the 
powder fUll'lOsfrom blasting to 'escape ':from' them1rie ~ . The-reare, :50.: men on 
each mine sllift. · Of these, ;nbout hail "are . 6h stopingatld dev.elqpment ~ The 
rem inder comprise motor crews, trac~n}' t:l.inberm,en, . skip tende~s" hoistmen, 
shop a.ndsu:l;-:rac~ lWn~ .. bosses, and mis~el1.iuleous~'· . ":"', " 

.. • to . , '0.. .' " " . _ . If. .. ~ ',', .~.: ••.•• • ; , • I ' .. ~ • :. , " • ' " 

..... ... ... . -
Classif·ica tion Mdrntaa of ply for the ' mine crew' are 'as 'follows: 

'. . . 

" 'I ' 
. : ' ~,": : .. 

, r .. ,- ' :: . ..• : ..... 
' .. ' f ' . ,:, . : 

~ .~ ., .. . . -', 
. t , , '.~. 

" , . . .... " 

" , ' .:. . ' . ' . 
. .... 

, ' I' ," . ... 

" - ~ .~ ~ : .' 
. ,' . ' :" ,: : .. 

'. ;:' 
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TABLE 1. - Rates of P2;Y as of October 1, 1948 

Clas'sification 
- . 

~Cager •••••• It ................ . 

Di'~mond-drill opei'ator •••••• 
Diambnd-drill helper ••• .-.- ••• 
Grlzz1yman ••••••••••••••• .•• .
lIandynan . , ••••••••• '.4 ••••••• 
~ner •• .• ' ••••••• ~ •••••••• •• ' ~ • 
Mot6rrnaii ' • ", ...... e·' •••••••••• 
Mucking-machine operator · . · ••• · 
~ck~r .......... ......... _ •••••• , . / . ', . . 
Pipeman . i . ' .............. .- _ .. <I .- ••• • 

Pipernan'l s helper ••••• . ~ •••••• 
Pti.mp man •••••••••••••••••••• 
Pump manls helper ••••••••••• 
Powder man ••••••• 0 •••••••••• 

skfp .tender ••.•.••••••••• J • ••• 

Shaft miner ............. 0 ••••• 

Sha.ft " j iggerboss ....... ~. ~ •• 
Shaft repairman .- ••••••••••••• 
f$he.ft timbernian •• 0 ••• .- •••••• 

.·'tTammer (hand) •••••••••••••• 
T-imberrnan ••••••••••••••••••• 
. Timberman special •••••••••• ; 
'i:oplander 0 •••••• ~ ~ •••• ; • e." •• 
~Irac krr.8.p. ••• . ~ ' •••• , ~ ....... tI ••• 
~a.ckman helper .••••••••••••• 
Tool nipper ••••••••••••••••• 
~lacksmith •••••••••••••••••• 
Blacksmith helper ••••••••••• 
Electrician ••••••••••••••••• 
Electrician helper •••••••••• 
Eoist engineer (double-drum). 
Holst engine~r (stngle-drum). 
La. borer , (bull ga:ng') , ••••••••• 
'Mechanic •••••••••• ~ • 00 ' . • ~ • ~ • 

, 
I 
I 

I 
I 

i 

\ . 

.\: 
.1 

I 
1 

I· 
i 

Day shift . 

:11.20 
12.00 

, "10.88 
10.24 
11.20 
11.20 
11.20 
11.20 
10.24 
·11.20 
10.88 
11.20 
10.24 
10.88 
11.20 
12.16 
13.16 
11.84 ' 
12.16 
10.24 
'11.52 
12 .32 
10.88 . 
11.20 
10.88 

· 10.88 
11.83 
10.52 
11.51 
10.23 
12 .40 
11.80 
10.00 
11.51 
11~80 
10.24 

I 
, I 

\ . 
i 

I 
i 

I 

_ Night 'shift 

,.'11.68 
12.48 .' 
11.-36 

. . 10.72 
11.68 
'11.68 
11.68 
11.68 
10.72 

.11.68 
' 11.36 
11.68 
10.72 
11.36 
11.68 
12.64 
13.64 
12.32 
12.64 
10.72 

· 12.00 
12 .80 
11.36 

. 11.68.' 
11.36 

.. 11.36 
12.31 
11.00 
11.00 
10.71 . 
12.88 
12.28 
10.48 
11.99 
12.28 
10 •. 72 

Tool sharpener • 0 •••• ,; ••• ,; .. • • I 
Truck driver .•••••••••• .-. e ~ •• 

.. -.--~----------------------------------------------------------

All drifts and crosscuts are run 6 feet by 8 feet and are drilled and 
blasted by a miner (fig. 9). Average advance is 5 feet. The average round 
calls for 18 holes. A down-cut round is favored, but some regular V-cut 
rounds are drilled. Headings are mucked out on the shift following blasting. 
Mucking machines are used (fig. 10), and the motor crew services the headings 
with ore cars. The man operating the mucking machine is also a miner 0 

There are two miners on each shift in the large (5 by 15 feet) 3-com
partment raises. Drilling is done with two stoper machines" Raise miners 
also do the timbering required in carrying up the manway. The muck from 
the blasted raise rounds is drawn by the motor crew. During December 1948 
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Figure 9. - Miner drill ing drift round. Note line 
of separat ion between ore and sch i st 
( wall rock). 
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the average advance'· for all <h-·ffts.; . cr.osscuts., : ell!3: . raises was 2.25 feet :per 
man-shift, and for ,1948· th1sfigure -'Was' 2, .. 01. feet .• 

. ' . . ' " . ... . , ' . . ..' . " .:" .... ' " . . ... ... . 

Each -stope is .operat~d by tw~ m.:r;ers on each shift, whc) do all the work 
called for in a c;ut-and';fill st9Pirig operation~' They dri'll and blast, ' slush 
out the . ore.,. take .. up. flo,o.ring". rais.e ~~b fencmg, 'a,pply m;l.ste 'fill, and lay 
flooring ' on the waste. · Drilling is done with' stopere ' and slushing ·w:tth the 
smaller ,types of compl;essed-air sl~~her hoists. . .' 

All blasting, exe,ept in shaft"sin,king, i~" done with 45-:percent· gelA~.1n . . 
dynamite. Black wrapped fuse and ~ blasting 9~PS are us~dl! In ~haft · .. ".' 
sinking, a straight g~.latin, 40-percent dynamite is used, aJ?d the' ro.unds · .. 
are detonated with electric blasting caps. · ~ , . ., , . . . . 

• I .: • i I . ' ' . ' . f • • • 

All drifting, crosscutting, raising and 'stoping is dOne under a l bonU& 

schedule (table 2).' Drifts and crosscuts are carried 6 by 8 feet in· s1~;' .. 
anci. · th4:~se .rounds ~re .drp.ledby,·one .l)liner. .. w;lth ~ -3-.1/2 .. ;irich dri:t;''b'eT-' ' F·rom · :. 
14 to" i8 holes are required . t6 ):ii'eak the roimd~ '" which is ·cfr:I-llea :· :5·"tb:~.6 :·~· :: ... .'.: .. :.~~ 
feet ' deep'. An . average round breaks about 5 feet .net • . : The bl~~W4 . .. :r.~~~ . .!~ .. _ .... 
mucked out with a 'shovel loader on the following :shift by the .dri.ller.'s . ' .. ' . . ' 
partner, who is ~lso a m:t.ner.· . . . . .. . , . .. . . ... . .. " . '" .<or; ,:;'::: ;';. :: ;:!.: .. ::' 

.. . : .' .... ,. ... . .. . ; ... . ~ . . ,, # .~ .: ;~ .. : ,; : . . .... .. 
In ore, the base requirement for advance in each round is 2 feet per 

man shift, or 4 feet for the 2-man crew" .. E~g1neere .. 1llee.~1,t:N, the "adV8.11ce . . . , 
every two wee~; they deduct 2 feet for every man fhift worked, and the 
crew is paid $4 for each additional foot .'"ver. the req\lire~. P"'I}~ f . •• . '.; .'; . ~': .' .' . . 

~ " . -.. 
.. .. • • • • .. • ~ .• '. , • • ~ •• ' .. • .' I ". • ' . ", • 

In 'Waete rock, the base ' requirement is usually 2-1/2 or '3 fee't ' per' man ' 
shift, because the waste drills and brea.ks . better than · the .9r.e .. ... '. rn· e~ce.p~ . .': ' 
tl911a1.cas~e,. +p . wl,tlch. ~an4itians are· unusual; . :the., ~se ' requ;lrewen:t -is. ... se~· :. ~r 
by the bonus engineer.- · h.::., : " . ...... . ........ : ... . . ' .' ... . .' . ~ .. .- .. :.: ..... .. _:., .:~ ,. ".:. ,-.. :.,: .. ::.'.,-. 

. , . . . ~ . 

. In etopmg, the bonus. .. sch~dul.e ia more complicated (table 2). Measure':''' 
mente a~ in cubic feet mined for ' e~6h' pericxL pas·t · exwrience ~s;' BhQWIl 
thdt, on ' the ' ~verage;in lta~; 'li ' complete cYcle: : . ' " . . : . .: .. : '. ' . ' i " :. . • 
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. . ~ " .' . 
raYing' p~k 'floor ccm.~tuiJes l2 'percent' 'of time;. .' .. ... ~ ... . . 

SiuShing ore CoilS~.s· 4~ ~r~e~t 'df' time, '. ' . ;~.~~:::~:.: ' : . .. :; .. . ': .'::' 

.~ ~ . 
. ~ .: ." 

. . . . ' . . '. '. " , : " , .:- .: .. '.: . . . ~ . ' . ' . 

F11li~ 'Waste oonsume~ 22 percent of tin1e~· ·and .. · : ,- ' .. : ..... ,::; .. :~~ . . " ." . 
... , .. ' '. : ', .:.: .. .. : . ..... ~ .. ... -: ' ,'~j' '' .. .'", . . ' .. "I,o.: . . : .. ... ;. ~ .. .' .: ~~I.l 

Drilling 'and bre8.kul~ ore ccmstimeg 23 perCell t·:: of. time ~ .. . . .. . 

/ .' 

; • " . ... '0_ • • 

.'. .. • 0, 

... ..... 
' .. 

.. · .. .. 13 

' :, ; 

. ... ' . '; : : 
... ' . ' ' . 
:.' \ ';' '" .. ': " .. . . . . . , .. 0.· . 

.' :. . . ~ ~ .' " 



,-------~ .......... .-...... ,.....-,..-----~.f .'7 . " . .........".. . 

TABLE 2. - N~wbonus schedu,le , effect! ve. June 1 z 1948 
IQ 9 5' , . " I 

. _ Cost,' of · stopi!,!fL:per cup!,c foot ,..sents 
.. Lay:41g ; . Moving · . Filling . DrillJng ore · Average 

width of ore, 
feet 

floor, . ore , . '. waste, ' . . breaking . 
12 percent 43 percent 22 percent 23. percent!/ 

Total, 
100 percent 

Wider than l2 
10 to l2 _, •.•• 
10 •.• e ' ••••••• 

9 ... ' •••••••• 
8 •••••••• , •• 0' 

7 \ ..... '~ . f! ' •• -.. • . 

6 .......... ,'. 1 
5 ' .... ~ .... ' ••• 
4 ............. . 
3 .' ....... 4t .•• -. 

1.0. ' " 3.4 ; 1.8 1..9 
I .9 . 3.7 1,8 , 1.9 

'1.0 3.7 1.9. 2~0 
1.1 ,. 3_8 . ' 2.0 2.1 
1.1 4.0 2.1 2.2 
i.2 4~3 2.2 2.3 
1.3 4.6 . '2.3 2.5 

. 1.4 5.2 2.6 2.8 ' 
i.6 5~9 3.0 3.1 
·i.9 , 6.9 3.5 3.7 

8.1 . 
8.3 
8.6 
9.0 
9.4 

10.0 
10.7 
12.0 
13.6 
16.0 

Cost :per linear foot of work 

Drifts and crosscuts (over base) •••••••• 
Raises (timbered) . •••••••••••••• ~ •••• ; • ~ ' •. 
, Shaft -' ...... ' •• ' . .. .................. ' •••••• ' ••• ~ • 

'Manway and chute ...... ............. ~ .••••• , • 

Gob fence •.•.•.•••••••••• ' ••• '. e .• , ' e ... ...... ., •• 

Single cribbed man~y' ••••••••••••••• , ••• 

Untimbered raise (no staging) •••••• ' .' • " . 
Urltimbered' ral,se (staiging) •••••.••••••••• 

&> 4.00 
l2.00 
60.00 

6.00 

3.85 
3.85 

3.65 
4.85 

!! Drilling and breaking pric~ for shrinkage and cut-end-fill. 

F 

A price is set per cuqic· foot of orein .place .1n a ' stope according. to . 
the width of the stope. In stopes over 12 feet Wide, the price has been set 
at 8.1 cents per cubic foot (see table 2)~ The price for drilling and '. . 
breaking per cubic foot would then be 8.1 cents x 23 percent, ~r 1.9 cents. 
The price for slushing a cubic· foot ·of ore would then be 8.1 cents x 43 . 
percent, or .3.4 cents. Hence, if a stope crew had drilled and blasted a 
certain number of cqbicfeet of o,re in a certain :period, and had slushed all 
of this broken ore, but had applied 1).0 waste fill to the stope, and had not 
put down flooring, they would rece ive 1.9 cents plus 3.4 cents, or 5.3 cents 
per cubic foot for the entire nUmber of cUQic feet measured for that period. 

Crews working under the bonus schedule are furnished all neces sary 
equipment and su.pplies.. .Any crew failing t ,o earn a bonus in ,any period 
receives straight wages for that period. 
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Figure II. - Tons per man-shift, Iron King mine. 



, .. 

PRomCTION . AND COS.TS · , , 

Total ore production from the' Ir6n ~~ iJdne: to ·the e~d o~ .1948 amounts 
to 1,059,305 tons ( table .3). The figUr'es 'given f 'or the years prior to ' 1938 
are probably approximate. Since : 1942; when the Shattuck-Denn Mining C~rp. 
acquired the property, production has ' increased steadily •. 

~ . 'j • 

Table 4 gives the tonnage produced from e~ch vein on and below the 400 
level. A close study of tables 3 and 4 wiD. reveal tlie perSistency of the 
ore shoots and the consistency of the ·values. There has been a sl~ght · 
decrease in the gold and silver content in depth. Lead values hav~ remained 
about the same, and there has been a perceptible increase in zinc. The 
standing of the Iron King mine among ~rizona gold-silver and lead-zinc . 
producers in 1948 vas~I1 

Second in zinc production. 

Third in lead production. 

Third in gold production. 

Fourth in silver production~ 

output per man shift ~s shoWn in figure 11. .rust previous to the 
change-over from shrinkage to cut-and~fill stoping,the tons-per-man-shirt 
figure for all men working in stopes Was 12.2, and for all mine employees, 
exclusive of men on shaft sinlting, it :was 5.6. By the end ot 1947~ when . 
the change-over vas completed, the tons ... per-man-shift figure tor stopes was 
9.1 and for the mine it was 4.3. Thia drop results from the neceSSity of , 
applying waste fill to the' stope$ after. every ' cut of ore~ There vas a slight 
increase in tons per man-shift during : i948." ' . . ' . , . 

Sinking costa in No.6 and theE~tension shafts . amount to 40 6en<ts pe~ .. 
tan of ore produced, and it costs 50 to 60 cents 'per ton of ore produced to : 
keep up ore reserves. 

Dlring 1948 development costs' 'am6~tedto '59 cents per ton of ore ' pro
duced, and the direct stoping ~ost fot 1948 was $2.24 per ton. The total 
mining cost for 1948, including indirect costs and depreciation, vas $6.36 
per ton,' and the total milling cost was, $2.,61 per ~on, mking the total . 
over-all coat $8.97 per tan. ' 

V See footnote 2. ' 
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Previous to mill 
(1906 to 1938) •• 

oct. ;1938 - ~c. 
. 31; 1938 •••••••• 
~939 : •• I -e •••••••••• 

1940 ~ •••••••••••••• 
1941;: •••••••••••••• 
1942; •• ~!' •••••••••• 
194i •• ' 0,'" •••••••• 
194~ •.•••.•.•...•. 
194, .............. e" 

1946 • ", ...... • ' •••••• 
1947 •••••• • -....... . 
1948 •••••••••• -•••• 

Total •••••••• 

1:/ iEstinate 

"; ~ 

-. : 

, 
: ' . 
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.. .. TABLE 3. - Estimate of Irati ~ing production (mined o~er 

i Assa-- :~. ;-c- ; -~---- ----- Contents : ,.: 

'. ! oz • I Oz. ' Uni t '5 'j Units I'. Uni t5 Oz • OZ. " . I . . .. , Uni.ts '1' Units Uni t8 
Tons I, Au , Ag. Pb · . ·Zn . . Cu Ag Ag:' -,' Ph Zn Cu 

78,~~ kO;200 ~.p.O I 2.?CQ;O,' : 4 :~.b~ .. 0.30 I 15,690 

13 ,4771 · , .~172 3.;41 11.500 .: ~. ).j.~.(}C! . .. : .25 2,317 
70,22,7 '1 :: ::!'141 " 3 •. ~8 'l l·.33:~ ,q .... 4· .~7, .: .2~ 9,911 I 

65,812 : ..• 140 . , ~~05 :.1.28. :: , .. : 5~48 ,: )/.2) 9,239 \ 
69,.159 . ".140 , 4 .80 1.68 . . ~ 5}5;t . :l/ .25 9~ 720 
88 ,200 .' ' .1324 ~45 ,-2 ~ 00:' " . . ~ '. 0'0, ]} .25 11,659 1 
73,721. "; .124 4~17 .2.15 . 6.84 .149 9,167 
99;164'~j >' .095 -3 ~~1 ,'l:.H2 :',','; 6 .. 87 ".213 9,460 

],1'7;2871 .lll 3.72 ' .. 2.2!t- . 6.89.. ~194 13,068 
115~6~5J .::; .11314~ •. 04 · 2~.4& ::' :' :7 .?? ;' . ~~1~ 13)065~: 
122:,36~ " 1 :,' •125. : ~.36 ,2:'.5:? ." . ,.6 •. 92·" ; ~I6&I' 15,297".-
14!!823'1 :' .... 117 1 ~~712.35 ,.~. ' .·,6.53: ,.155,17,036 . 

313 ;808 ,. " 15·6.~ 904 , ~1.3 ,808 
, 

45 938 ': " 20' '215 ' :.: . '53 908 ,. , . , . , 
272 604 . ;93 , 634 ' ';292 701 , ' . ,. . , " . . ' . , " 

266,:497 ; ;'.:94.,553 .. ~61,022 
331:;-746:. __ 11~.,002. .: "380,855 
392;458 ,,: iiI, 005 " -:529 , 27~ 
307,lj:6~ ,: :. 158,219' ··:'~5:Q4 , 765 
308:~56T ::: :180,583 .: . ,6&1,193 
436,5b6:~6~,9$.? . . "'807,8.09 
467,381: ,286, 714 : · ~·. 843, 7q6 
53$,642: :; ,:3 09,744 ;', ' . 846,266 
54Q,54$,' '.: .. , .3~, 706 .: .: .. 9?2,4'05 

23,535 

3,370 
17,556 
16,453 
17,290 
22,050 
11,036 
21,191 
22,764 
24,289 
20,59l.. 
22,651 

1,.o59,~05 j:,: . • ~8",13~98 · 1 2 '~07Q~ -6~20 ,· ~.210; 1135,629 ~ 14;~~7,;i6i J: ~:l/19'9,261~~q?:,~67 ~ 776 1222,776 

.' 
" 

,. 
" --' 

, -. 
, " 

.. i. 

- 16 -

( 



• 

TABLE 4. - Record of Iron King stapes up to November 1948 

I I' Value, , Assay t percent , i Value, ! Assay. percent 
Vein i Level Tons Au and As Pb Zn Vein \Leve1 Tons Au and AS I Pb ! Zn 
A ,I 4 , I 23,523 $ 7.82 , 1.25 6.85 G, H, I I 4 30,661 $ 6.75 2.64 7.00 

5 15,781 6.40 1.61 8.60 5 43,022 5.94 2.52 7.58 
6 13,940 6.04 1.65 8.67 6 52,3 00 7.02 2.55 6.94 
7 11,015 3.96 2.02 9.97 7 82,4l2 7.06 ~.41 5.88 
8 l2,734 5.27 ' 1.21 6.47 8 l25,404 7.21 2.61 6.99 
9 5 537 5.84 1.08 5.65 9 113.195 7.JQ 2.817.58 

82,530 6.20 1.47 7.76 446,994 6.99 2.61 6.99 

C 4 541 7.69 1.0 4.0 ,p-y 4 5,788 ' 6.56 1.07 7.43 
5 1,739 8.28 1.5 4.0 ' 5 10,674 11.l2 .69 4.97 
6 1,254 10.38 ·1.5 ~.O 6 16,260 6.82 .95 5.27 
7 707 10.53 1.6 4.3 7 11,579 6.23 1.45 ., 7.62 

4,241 9.22 1.46 3.76 44,301 7.67 1.04 6~13 

D 4 6,155 8.97 1.5 3.7 . IX 4 l2:,529 6.80 1.89 6.82 
5 8:,097 l2.32 1.5 . 3.0 5 7,411 4.82 . 1.64 8.19 
6 l2,539 l2.59 1.4 I 3.67 I 6 7.973 4.76 1.46 8.12 
7 8,113 10.51 1.6 4 .. 1 27,913 5.70 1.70 7.56 
8 11,514 7.36 1.64 4.67 
9 J ,183 3.45 1.56 6.37 

49)601 9.96 1.53 4.03 All veins on: 4 94,194 7.2D 1.87 ' 6.43 

I 
f-- 5 98,627 7-.26 1.90 6.76 

E-F 4 14,997 7.00 1.75' 5.11 6 108,196 7.32 1.93 ' 6.45 
5 11,903 7.69 1.6~ 5.03 7 119,069 6.76 2.18 6.33 
6 3, 930 5.32 1.50 I 3.50 8 , 154,760 6. 91 2.41 6.73 
7 5,243 2.97 1.50 6 .70 I 9 i l21,912 i 6. 99 2.70 ! 7.46 
8 , 5;108 I 2 .. 60 2 .. 29 I 5,.38 I 1 696,761 7.05 2.20 I 6.71 
9 1 - i - - i - I I ! 41,181 5.92 1.72 5.17 I i _ , _ 

_ • ~._ r _ 

3361 . - 17 -









I, 
I) 
" 

. 1 , 

L ' r ·O l-z f( -i h.5 111 i- /7 e 

$/I/ZJ 

- , 



J 
9 - 2 / 0 S . 8 t; (; p" q... XJr 1.: f r oS 

, I) , ~, ,,, - 2 I 0 It. " 

I <.S~ - .:J I$~ 2. 8 'fo p-e. 

\ I 6 ' :J I 0 t= x t ~"tI- R ~ ~ s e, 

~ 1 t"f - 1- 0-0 :D ,- i f r . 

• 

I , 



' I 

I' 

I I 

I 
I I 

T 

, 
I 1 

j , 
I 

, 1 

I , 

_L !.. 

r r 

J, 

1 • 

-, I 

j -

t 
1 

~ , 
I 

I 1 



/ 
<' 

N. 

r 
i 



/ 
./ ,,- . 

, 



I 0 0 J.- e,v e.l 

o ~j 

Q 0 

Q 

\ 

r~ 
I 
L 

\ 



I r G 
t 



1-

I 

f , 
r -

/ 

f 
I 

j 

01- C /01- 0 I, < I, ~ I 4-, T~ 1 \ 

-----

I :) 11 "'-i I~r 

o 1- ~ \3 1- 0 \<. -{. n - ~- C1 e 1-' ~ " 

\ 
\ 

I 

I 

j., ,, vV L J 1;h 

3S ' 

I I 

} 



} 
J 

,. 



1 

l __ ~ 

~. 

" 



f -----



10. 

t 

., L 

I 

'-. 

." ~~ ,"'"b 

I r 

I 

t 
1 



r " ~ 

o 0 0 

\ 
\ 
I 

\ 

o 

3r o-y 
\ 

- "" 

o c o o 
o 

o -..---~------,------ ............ ----..... ~--.,.. 

___ e. 

o 

0
1 

~-----------o 

o 

l 

..-

.- ..... ----.- --

I 
1 / 
I 

- Ai, 

Co) (J 

• 

0 

310-'f 

-~-Li:L 

j 

0 

( I 

,f '!,; i, 
~ /, W,<f( 

/ . 7' 

p ·0 

o 

• 
I 



II 

- - - - .. 

,- -,-

)0 



S II. 

_.< - , 

Al __ 
,V· 

----





- -

- -----. 

I I, ---_+__ \_- ---- -- I, 
' l~ !I 
/11a" 
/))Q:J 



J 
Q 



10. 

-----

\ __ -...-__ ,--1 

j. 



".' r 



v , 

fI. 

" 
I) .., 

)f 

.~ / 

/ 

--

/ 

" .... 

" 
, --

" 
-,,-

7-

- -----

~ l.a-N. /4-

0( 

1£./1 / ~S .... 

~ '-.: 

~ ~ 

(\( t'-' 
"-, ., 

r' ...,--

~r- -
I 

r1 

£ooLev-el, 



l 

/J, 

( I 

I~; "b I '" 'It,~ 



Av 

1 
G 

~ 6 

) 

..,~ 
\ 

l G/;l ~j 

Z,9'/ 
'1 

3.(,' 

~ 

/0, 

S tope 
2. d J -r;1tS (~ '1:) 

" l 



, .\\ "./' \ 

-

) 



.\~ ," 

fi <1 c.. k----;r 1:> ,.. Ft· 



."'-. ' 

- 1:1- \ . ~.r 4..3 i:::::r- " 
\' 

I 
1 I ' I 

_ I 
· .14J.~ .0.-

\ 
\ 
J 

) ,10 b 

.(4/,4.1- ~ 

I 
~ ~ 

I J. 
·.-or"!.3 

n 

" ".~ .. ". 
-' '1 
o tI 
~ , 
~ 

- _ _ _ • ~ 't I L .~. 

0-/ 0' ~ ';'L 
_ _ ./ ~ / . ,. t1 ~ 

4.b .'1... ,/.t. ,. 1 • '(t I ' ! 
"I • 

.,J" ", .... /1.. _1 __ -, . 2.~ . . .3.1-.11-

"M2-} 

. J I ".SL 

.4.-- .I 'fl. 1> ~. f- . /l-
~ 

+-_~ . • .3" ".~ ,/'-

.... tf J.7 <,"r 

.3 '" +~ '" .. / '$. 

r-- '", .,,.: I .J2. S. ~. -r - , 

_ 1- _-" .36- 3.' 

, 2. r ;Z., ~ __ /-- _1-.1." '+ 't • ().y 

r ~40S - I3. 1 0

"" 

. , 
\ _ :.. ; 3 7 ~. ,. :;:. 

. 4. a ~-" 
.";.,.-1. ';'-:.. 

~~ 

I 

\ "{Ilj S1'-a./I- +-~"r-k- c-~ , 
Z>~ L// /J,)<i:' . :'"" • LoS' ,f,+- .'tt- . JS , .... ,-. 

~::. ... .:,.., ' ...... '" '-, . ,~ ~'\ --+ 

,-' 

1--

,; 
b ,J 

11 ,d. 

J 1-' 

/0 ,·7 

+
I:;) 

~ 

'"'" 
tJ 
"'l 
"', ....., 
rot . 



"- . -.:. ..,. 
..., 
~ N . 
I' 

? .. 
i-

.:. ... 
.-:; 

r-
~ 

... ..... . 
W ~ 

~ . ., .. . , ~ 

' \I:-
a. " "'.' 

.. 
~ 

'1 
, 

0 

::::? ~ k .. (., "00 , f 
~ 

'* 0 

"I-- ..... ~.-- , 

-
,. I s: 

4 ___ :' 

;:i 

'" c 
't 

'::t 

l\l 
..:. 

.. 

, 
" ,', ... ' f 

_ "'.h 

l I 
..1 
I 
I ' 
~ ()-
oJ , 
-l? ,., 
" 0 

"'" + .. 
~ c{ 

-.: N 

""J 'I/-.., N 

t 
~ 
\':) 

~ 

.j. ~ 
, ,I 
, II 

~ 

~ 't:. ~ ~ 
. .j. 

... 1" ll. ,I 
'-i 

I' 

" 
'-? " " 

'<t;" .., 
"\ 

., ") S ,~ 

" ~ co ~ ~ ~ I:) "J ... 
Ifo .... ~ '} l!- t i 'to 

" , r-r: 
I 

~,- I I 
I 
I 

~ ~ ~ 
" 

\b 
"'l , ~ <..:, 
() 

.., .:9 

'\I.. ~ 1-
Q 

i- 'to , 

'" i! , ., __ ·'I ._~-

-'-----'-

I 

I 
I 

o. 

" ~ 
-.: ,. 
01: 

_ "':" 1 
'---

, ., 
l I) 

;. i. 

~ lJ , 
· 1 

I ~ 
I " ( , 
1-;' 

'If ? 

t< 
Q 

L--_ ---.::..______- ~-----r -r 
~ , 

• -(. ... ... 
I -.. 

'-

/ 7 

N . 
t . 

Shqf<l-

~ "t" 
" 

, \I ~ 
j.J 
e.., .. I 

"' r..; 

, 



- --I 
I 

___ ~ (3I-A 



Z/ ZXCu--T; 

zoo j,]) /- z-' t=- t, --7' IV 
~--------~--~~----~--~----------~--------~~ 

\ 
I 

! 4 () I S -;f. Z J /"2 ct ft . 

.., , 
I 

'l.S 
\" 

/6 , 



., 

I 
- I 

I 

\,0 
\ ' 
\ 

.. 

, IV . 

, r - , . 



Z /() Ext: 

; 

-~- ................. ".- -----

------1 

t!'I....,. --.-----,r-------;-;---j-'-~ , 
j '''' 







J1/ 

.. 



, "" - -

·.1 

~~ ~~.;;[d? 

0/ ~L~~, . 
o ~ I) ~ J L ~ J I ~J' o/..:: d::. 7" 0 I 

{Io 1t6 it, (+) ~ . 

20- L f,f1 f';f4 , 
/ o ~ x rv dO~;=' d, /c1"? 

f.. 'b ,y,';'-, ~ J1J4 IV ~E ¢/J 0 I 

, ~ (. JJ;,&. c.,.. .•• ) '16 La..;.:. '- J,? ~-- I 

.' J) #I/tJ E / el, 2-' 
J~hCL~ ::c A, Jf()E 

f l~~/~ ~. rlJP~ ~ dOl 

C6, ~J4. ~~ 
Cl~. t.,' 'I J(J I (~~ J. ~ -s"" 

k~d¥~~CL-~~ 
Iv Jv~ 6 E ~ J (J I . 



L ~ cdJ t' vu~ 'l6 ~ J: LfJ 'oE / d " .]0 I " 

~ ~ 'b ,{,< c:L- ~,~ 'i; 
~ IV 00;:: / / OJ- ~ J: J;r)Y, ,y.-f I 

~ ~~'i ~ /J" 

/~~, It ,J7j()E d5 /d~J 
/" t1 I 

4- h .J, V7J hr, >t 11 


