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IRON KING ~ YAVAPAI COUNTY 

NJN IVR 4/3/87: Don White (card) reported that art Still owns the Kron King 
Tailings (Iron King - file) Yavapai County. The tailings are estimated to be 
5.5 million tons containing .055 oz/ton A~, 1% zinc and 1/3% arsenic. 

-------~-~?~~---

KAP \.JR 5/1/87: In the company of Nyal Niemuth a visit was made to Iron King 
Tailings (file) Yavapai County. Earth products continues to recover tailings 
±and process them for soil supplement. The Iron King Tailings have been used 
for this purpose for about 20 years, and yet the excavation within the pile 
appears insignificant in relation to the total extent of the tailings. 

KAP WR 5/1/87: In the company of Nyal Niemuth, a visit \vas made to the Iron 
King Mine (file). The east (samller) production shaft is open and the collar 
is in good shape and very well fenced. The main production shaft is plugged. 
All surface plant and mill equipment has been removed except a old Ingersol 
Compressor and its open frame motor. All of the support buildings, construc­
ted of concrete block are still standing and are in fair condition. 

MG 10/23/87: The new owner of the Ironite fertilizer operation at the Iron King 
~ine (file) Yavapai County is Metex Ltd., 7496 E. Pleasant Run, Scottsdale, AZ 
85258: Mr. Heinz Brungs is the president. Ironite production from the mine 
tailings is to be expanded. 



IRON KING MINE YAVAPAI CO. 

RRB WR 5/1/81 - Jack Pierce reported that Metex Ltd. and· Lurgi are to set up 3,000 TPD 
plant this fall to treat tails at the Iron King Mine. Expect to go underground later. 

MG WR 1/8/82: Ben R. Dickerson III, Exploration Manager, Callahan Mining Co., 
Phoenix, reports a rumor that someone is mining the tailings at the Iron King 
mine,~Yavapai County. I suggested he contact the owner, Mr. Arthur Still, 
consulting geologist of Tucson. 

RRB WR 4/23/82: George Rohrs was in to look at the Iron King file. He said 
that he had been swindled on an earlier deal and this time he was trying to 
qetermine if the deal he'd been offered at the Iron King was at least in the 

.! f-ea1m of possibility. We had a long talk about things to ask for and things 
'-'10 watch for. 

NJN WR 3/4/83: Fred M. Johnson reported that he was the geologist at the Iron 
Kinq Mine, Yavapai County when it shut down. Before the Shutdown he drilled 
sev~ral sections that were not economic to get to from the #7 shaft. If that 
shaft were in use today, the rea1tively high precious metal content contained 
would make that material left behind economic. 

NJN I"R 10/1+/85: Allan St. James (c) reported that Sante Fe Mining will begin 
drilling on the Iron King Mine (f) Yavapai County soon. 

NJN ldR 10/24/85: It was reported that a company called Metex Co has floated 
a multi-million dollar bond to expand production of "ironrite" from the Iron 
King (f) tailings, Yavapai Co. by 10 times. 

NJN WR 6/27/86: Provided information to Tom Lordam, an attorney in Phoenix for 
the Iron King Mine (f) Yavapai County. He has sent us a copy of an affidavit 
regarding his client's royalty lease on the property. 

/ 
l . 



Office visit by Gary Smith, 12/11/75: Reported the placer operations is 
marginal. (talking about Ironwood Mng. Co.) Must find some other way 
($110,000 invested) Reported that a Mr. Del Schultz (?) from Naples, 
Florida, was going to put ":money in Kinman's process. Kinman movil)g 
operations to~King~. Mr. Smith said Kinman would process con­
centrates for 10% of values. Mr. Smith would have to provide the equip­
ment to process the ore into a concentrate. This would include pulverizer 
(-150 mesh), mixing vats, burner (kiln), agitator and dryer. Discussed 
possibilities of cyaniding cons. Mr. Smith stated Dr. Wilson (Tempe) 
took some of their concentrates - never returned them. JHJ. 

Ed Armstrong, geologist for Goldex Mining Company, said that the company 
has taken over the Iron King mine at Humboldt and would begin installing 
a headframe and mill in the near future. GW WR 9/29/76 

Ed Armstrong, Wickenburg, geologist for Goldex Company, came in for a brief 
visit saying his company is negotiating for a double-drum hoist and gallow 
frame at Bisbee for the Iron King project. GW WR 10/15/76 

Messrs. Vian & Sylvania came in to be shown the results of their experi­
mentation on some Iron King mine tailings. They had Mr. Statler assay 
some of the sediment they had recovered from Phoenix tap water; while 
at Iron King they got some tailings and obtained some dark gray to black 
sediment from them, it wasn't magnetic. It was suggested they try to 
dissolve the sediment in HND.3. WR GW 3/25/77 

WR KP 1/3/78 - Additional discussions were held with Dick Burns on the need 
for a pilot plant roasting fa.cility to evaluate his Wickenburg area silver ores. 
Th~ ~oil supplement plant at the site . of the Iron King Mine in Humboft District 
of Yavapai has a roaster capable of treating 25 tons per Clay "-is . likely the best 
choice if a short-term arrangement can be made. 2/2."2/78 ·sef " 0 · 

KP /V;rR 10/25/79 - Walt Statler reported that the German interests, Metex Co. 
are continuing their evaluation of the tailings at the Iron King Mine, Yav. Co. 

1 . 



IRON KING MINE YAVAPAI 

Mine visit and plant tour. Iron King mine and interview with Mr. Jack Pierce. 
Toured soil supplement plant. Material flow through plant is as follows: 

,Dry mine concentrator tailings are delivered to soil supplement plant 
intake storage bins. From the storage bins, the intake is fed to a 
3 foot long horizontal screw mixer, concentrated sulphuric acid is 
added at the input to the mixer. A chemical reaction, converting ap­
proximately 10% of the sulphides to sulphates, takes place in the 
first 12 inches of the mixer. Water is added at the 12 inch point to 
dilute the remaining sulphuric acid. In the remaining 24 inches of 
mixer length most of the pyrite is reacted to form pyrrhotite. The 
wet material is then dried in a gas fired dryer and crushed in a roller 
crusher to +16-8 mesh; the fines being returned to the mixer. The 
+16-8 material is fed to a two stage column in which dry ammonia is 
added to supply nitrogen. The final product from the ammonia column 
is bagged or boxed and shipped. 

KAP Report of Dec. 14, 1972 

Mr. Walt Statler is hardly ''tpaking beans" in the assay lab at the Iron King, he said. 
He also said 3 Canadian geologists working for AS&R had been making a geologic recon­
naissance of the Iron King area. GtJ WR 1/24/73 

Stopped at Humboldt and saw Walt Statler, assayer, who said he was about "shut down." 

(}.oJ WR 2/8 /7 3 

Jack Pierce of Iron King concerning santa Fe Railway intention to pull spur line out of 

service. FTJ WR 3/7/73 

Went to the Iron King mine to see Walt Statler, assayer, but he was gone. (}.oJ WR 3/21/73 

Stopped at the Iron King mine but Walt Statler wasn't around "and Mr. Pierce was under­
ground so came to Phoenix. GtJ WR 3/22/73 

Visited briefly with Walt 
from Selco for sometime, 
sitting on 8-10 holes for 

Statler at Iron King who also said he had seen nor heard 
He had several dry drill samples from Jerry Withers who has 
Steve Radback near Lake Pleasant. GW WR 5-16-73 

Bear Creek Company conducted a mercury vapor survey in the Iron King mine area and 
is reported to ha~e found an anomaly east of the old mine. GW AR 73-74 

beer 



IRON KING MINE 

Visited Iron King office - interview with Jack Pierce. 
tailings dump in hopes of native grasses taking over. 

Iron King Mine office closed. FTJ WR 9-18-70 

YAVAPAI COUNTY 

They were placing soil over 
FTJ WR 7-24-70 

To Iron King - Jack Pierce in Colorado for the week. FTJ WR 1-22-71 

To Iron King mine - Jack Pierce was in New York. FTJ WR 5-24-71 

Went to Prescott. Stopped at Iron King and met Mr. Statler at the assay office. G.W. WR 
9/17/71 

SEE: Ie 6905 p. 51 
See: ABM Bull. 180, p. 99 

Went to lIon King assay office where Walter Statler said he had recently received some 
samples for Mr. Loretto of Mayer who is drilling a prospect hole on the west side of the 
Black Hills. Walt had samples from a Mro Frost in Glendale; he thought they were probably 
from the White Tank Mountains. GW WR 1/25/72 

Saw Wal t Statler at Iron King who was busy as usual. GW WR 4/7/72 

Walter Statler, assayer at the Iron King mine, said his business had fallen off consid­
erably in the past couple of months. GW WR 5/24/72 

Stopped at Walter Statlers assay office at the Iron King lifine, Humbold.t, but he said 
his business was almost nil. Gg ~R 12/7/72 



IRON KING MINE YAVAPAI COUNTY 

Mr. Erland Dengts phoned about properties in Arizona. He said he represents Canadian 
interests and that they have purchased the Iron King surface equipment. JHS WR 4-11-69 

Visited Iron King Mine. J. Pierce away. Walter Statler has an assay office at the 
mine. Fertilizer and machinery sales activities are as usual. FPK WR 6-4-69 

Visited Iron King - short visit with Jack Pierce who was giving prices on mill equipment 
to R. J. Allison and partner. Allison has drill working about l~ miles south of Iron King 
and has several properties tied up - Gladstone-McCabe, etc. No information on what 
they are finding. FTJ WR 7-18-69 

Interview with Fred Copeland, soil speCialist at Iron King. He wanted information on 
bentonite to spray on tailings pond for dust control. FTJ WR 9-19-69 

Visited the Iron King mine - Jack Pierce in Colorado. Jay Allison in Prescott. Several 
men working in mill. Bob Harding, supt. FTJ WR 11-21-69 

Interviewed Jack Pierce at Shattuck Denn office. He is trying to develop means of 
alleviating dust from the tailings. FTJ WR 1-23-70 

The Iron King Mill was being reactivated during this quarter. They mill the old tailings 
and expect to do custom milling. FTJ QR 1-16-70 

Interview with Jack Pierce at Shattuck Denn office. He is trying to develop means of 
alleviating dust from the tailings. Interview with R. Jo Hardy, res. mgr. fer Silver Jay. 
20 are employed with 35 expected when maximum capacity is reached. They intend to use 1/3 
of capacity of the mill and hope to have a stockpile of 12,000 tons before reaching full 
capacity. FTJ WR 1-23-70 

To Iron King. Interview with Jack Pierce who said Silver Jay was having difficulties -
management and financial. FTJ WR 3-20-70 

The Iron King mine was milling tailings and mining some ore from underground during this 
quarter. FTJ QR 4-3-70 

Visited with Jack Pierce - Iron King - idle. FTJ WR 5-22-70 

The Iron King operated by Silver Jay Mining Co. a short time and was idle at the end of June. 
Shattuck Denn were making a soil supplement from the Iron King tails. FTJ Annual Report 6-30-7C 

The Silver Jay Mining Co.,operating company operating the Iron King, was idle due to 
financial difficultieso FTJ QR 7-1-70 



IRON KING MINE YAVAPAI COUNTY 

Iron King Mine will open today under new operators - McFarland-Hullinger of Tooele, Utah. 
Clipping - Arizona Republic - 3-5-68 

Interview with Jack Pierce - McFarland & Hullinger developing ore. 85 men employed. 
They may do custom milling although mill would need revampingo Mr. Wo D. Nelson is 
mine supt. - Erickson, mill supt., neither were at the mine. Pat Sayre is night 
foreman. FTJ WR 3-22-68 

Active Mine List Novo 1967 - 206 men 
Active Mine List April 1968 - 8 men 

Interviewed Pat Sayre, night foreman at Iron Kingo They are mining developed ore and 
trying to develop moreo FTJ WR 5-24-68 

Interview with W. D. Nelson at Iron King mine. They are milling 500 tpd and doing some 
development work. The fertilizer plant is shut down, with the warehouse filled with 
sacked fertilizer. 122 people employed by McFarland & Hullinger at Iron King. They 
do not take custom ore. FTJ WR 7-26-68 

Visited Mr. Nelson at Iron King mine. Operating at same rate 500 tpd. FTJ WR 9-20-68 

Visited the Iron King mine - interview with Pat Sayre - said mine would probably shut 
down before the first of the year. FTJ WR 11-22-68 

Active Mine List Oct. 1968 - 112 men 

On Dec. 2 M&H went from production into salvage underground on cost plus 20% basis. They 
used about 24 men in the mining department salvaging simultaneously from both shafts on two 
shifts, reducing such manpower in steps toward the end. On Deco 20 the night shift and 
crew were dropped and they completed salvage at the end of day shift Dec. 22. A broken 
hoisting cable in the man-materials compartment of No. 7 shaft early in the month caused 
a serious delay in surfacing equipment and materials and contributed to the leaving of 
some pipe, track and power cable that may otherwise have been recovered. The Mill was 
finally shut down at 3 p.m. Dec. 5 with all bins empty. About 8 men worked 6 days and 
4 men another 5 days on the mill cleanup operation. 
Mine Report for Dec. 1968 - 1-22-69 

Visit Iron King Mine - interviewed Jack Pierce. The fertilizer plant operates as neededo 
Iron King soil supplement is marketed through Occidental Chemical Coo FTJ WR 1-24-69 

Visited Iron Kingo Jack Pierce not in. Rehabilitation of equipment continueso No sale 
anticipated - equipment sold as is on the spoto McFarland & Hullinger examining Copper Queen 
for possible source of ore for Iron King mill. FTJ WR 3-21-69 



IRON KING MINE YAVAPAI COUNTY 

The Iron King continues at their regular rate although ore is slightly lower in grade. 
FTJ QR 7-8-66 

Visited Iron King and had interview with Bill Sloan and their new geologist, Olaf Sunde 
Mining is becoming more difficult and ore_is lower grade. They have a larger exploration 
budget and are actively looking for properties throughout the west and Mexico. 
FTJ WR 7 -22 -66 

Stand Metals Corp. announced that Thomas Newell will be the resident engineer and Frank 
Garrett, mine superintendent at its Silverton, Colorado operations. Both Newell and 
Garrett were previously associated with Shattuck Denn Mining Corp. Newell as vice pres. 
of exploration and Garrett as mine supt. at Iron King. Curtis R. Sundeen, gen. mgr. of 
Iron King, has been elected vice president of Shattuck Denn. Mining Congress Journal 7-1966 

Visited U.S. Mine out of Skull Valley. Mine is idle. Vernard Jordon and Joe Pierce 
both of Skull Valley cleaned the mine to the 400' level and shipped about 350 tons of Pb, 
Zn ore to Iron King. FTJ WR 10-21-66 

Interview with Mr. Sundeen at Iron King mine. They have discontinued all exploration 
activities. Mr. Sund, geologist, was gone. Mr. Sundeen said they have shut down their 
fertilizer plant until sale of material stockpiled is sold. Interviewed Bill Sloan, 
mine supt. He is leaving Iron King and will work for Miami Copper Co. at Miami. 
FTJ WR 11-18-66 

Visited Iron King Mine - Jack Pierce is manager and Russell Williams is mine supt. No 
indication of mining results or future. FTJ WR 1-20-67 

Interview with Mro Richard, comptroller at Iron King. He said outlook is somewhat improved 
regarding ore reserves. Sinking from the 26 level to 27 level is anticipated. 
FTJ WR 3-24-67 

The Iron King operated at about the same rate as last period. FTJ QR 4-5 -67 

Interview with Jack Pierce at the Iron King. They are m1n1ng from the 2500' and 2600' 
levels and are also sinking the shaft from the 2600' to the 2700' level . FTJ WR 5-19 - 67 

Interview with Jack Pierce at Iron King. Milling 1050 tpd. The inclined shaft from 
2600 level is completed as of July. FTJ WR 9-22-67 

Interview with Mr. Richardson at Iron King. They are hopeful some company will take over 
the property. If not, they will mill ore that is broken, then shut down. FTJ WR 1-19-68 



IRON KING MINE YAVAPAI COUNTY 

Information revealed that Iron King is drilling both north and south of the mine to 
determine if the Iron King mineralization will extend in either or both directions. They 
also expressed the view that the magneti te placers could comprise a great land "grab" 
which would exceed the gold placer "grab". Art Still is doing some work for Iron King. 
LAS Prescott Conf. 4-24-62 

Western Equities, Inc. (formerly Western Gold & Uranium, Inc.) has granted two leases on 
its Brown-Henderson claims located on the strike of the Iron King veins near Prescott, Arizona. 
The deep lease is to Shattuck Denn Mining Corporation which operates the Iron King mine 
and proposes to explore the veins, in depth, for continuation of ore shoots now being 
mined by Shattuck Denn. The upper lease has been granted to Montan Phosphate Products Co., 
the U.S. subsidiary of Canadals Consolidated Mining and Smelting Co., on a perpetual 
profit-sharing basis. Shallow diamond drilling several years ago by Western indicated 
strike continuation of the Iron King structure, and mineralization. Western operated 
the Orphan uranium mine on the south rim of the Grand Canyon. Mining World June 1962 p. 44 

Production 1962 - 6,629 tons lead; 20,234 tons zinc. FPK Note "Ore Bin" 10-1964 

Active Mine List Oct. 1963 - 225 men 

Visited Iron King mine and office. Interviewed Curtis Sundeen now General Mgr. and W. F. 
Sloan, Supt. Learned that Don Kentro, former General Mgr., has gone to Molybdenum Corp. IS 

Questa mine in Questa, New Mexico. Elmer Tomkinson, former Assistant General Mgr. has 
gone to the Chief Cons. Mining Co., at Park City, Utah. J. D. McGregor, purchasing agent, 
was _retired. As yet no replacements have been made for assistant manager, chief engineer, 
or purchasing agent. They now have 160 men in the mine, 25 in the mill -and 4 in the 
fertilizer plant. EGW WR 7-28-64 

Interviewed W. F. Sloan, supt. at Iron King mine. EGW WR 9-19-64 

Visited Iron King mine. Bill Sloan, mine supt., said the company has 1 core drill working 
on the surface and 1 core drill working underground. FTJ WR 5-21-65 

Visited Iron King. Two core drills, 1 on surface, 1 
Results are disappointing, according to Bill Sloan. 
prospects in the area. FTJ WR 7-23-65 

underground continue to explore. 
The company is looking at other 

Visited Bill Sloan, mine supt., Iron King. Was informed that underground drilling failed 
to come up with encouraging results. They are continuing to drill from surface. Also met 
Glen Thatcher, Diamond Drill Contractor, 351 W. Pennsylvania, Tucson, who is drilling 
for Iron King. FTJ WR 11-19-65 

Visited Iron King. Talked with Bill Sloan, mine supt., who said they are still drilling. 
FTJ WR 1-21-66 



IRON KING MINE YAVAPAI COUNTY 

I attended a dinner-meeting of the Yavapai Subsection, AIME on October 3, 19600 19 
in attendance. Bee R. Waples, Jro, Mechanical Engineer for the Iron King mine of 
Shattuck Denn Mining Corp., was the speaker of the evening. The subject of his talk 
was the performance record of the Alimak raise climber now in use in the Iron King Mine. 
The talk which was illustrated by color slides, is the one he will give at the American 
Mining Congress show in Octobero Also, it will appear as a paper in the November issue 
of the American Mining Congress Journal. 

Mro Waples reported that three raises have been driven with the Alimak climber and a 
fourth is in progress. The first three were 142' long inclined at 78% from the vertical, 
the fourth (present job) is a vertical raise. 

The company is eminently satisfied with the performance and the economics achieved and 
will soon have a second climber in use. Mr. Waples noted that there are some 150 climbers 
of this make in use in the world, of which 11 are in use in the U.S. Similar climbers by 
other manufacturers have appeared on the market. Among the important advantages noted 
at Iron King are the saving of approximately $1200 per raise for timber (none is used), 
reduction of total labor shifts per raise by nearly one-half and increase of the speed 
of raise advance by nearly 2.4 times. Safety is another very important advantage. There was 
much discussion followint the talk. The manufacturer claims that a maximum raise length 
of 1200' can be practically driven, perhaps more, from the one set up and they point to 
an actual length of 600' reached in one caseo Raises can be run on an incline as low as 
55 Q from vertical. No ore chute is needed, or stulls or ladders. At Iron King the broken 
material on the floor of the drift is removed by a slusher. Cost of the climber to Iran 
King was lsightly under $11,000 and with extra guide rails, etc. the total cost for the 
equipment was approximately $15,000. 

Memo TPL 10-5-60 

Clevenger, Galen W., Met. Engro replacing Ao W. Jeffers, Iron King Mine. 
TPL Memo 1-3-61 

Visited the Iron King Mineo Idle account of strike with supervisory personnel performing 
maintenance work in the mine and mill. Talked with J. Do McGregor, purchasing agent, also 
Walter Stater, Assayero TPL WR 10-28-61 

Visited the Iron King mine and talked with Mine Supto Elmer Tomkinson, B. Waples, Chief 
Engineer and J. J. McGregor, Purchasing Agent. The project was still strike bound with no 
"approachment" in sighL Union demands include 25<;: per hr. "across the board" but the 
principal hitch seems to hinge in interpretation of ''Management Rights" regarding working 
places, work to be done and number of employees to be used in such working places. A Union 
meeting had been held the evening before but no information was available at the time of my 
visito TPL WR 12-2-61 

Active Mine List Feb. 1962 - 225 men working 



IRON KING MINE YAVAPAI COUNTY 

Visited the Iron King Mine. Operations are normal with tonnage at about 1000 tpd and 
grade of ore approximately the same as for recent months. Most of the ore is coming 
from levels 17, 18 & 19. The 2000' level is advancing at 500' north from the main 
shaft (No.6). Also development of the 21 level is starting off from the shaft. 

At the time of visit Dan Kentro was in conference negotiating with representatives of 
the Steel Workers Union. Since the union contract was to expire that day (Sept. 30) 
this final meeting was considered very critical for the company. 

The company is drilling a portion of the DeSoto mine (not the main workings) under an 
agreement wi th the owner, S. B. Owens. I learned also that Dick Chilson of Tucson, is 
planning a leaching operation in the old workings. TPL WR 10-3-59 

Visited Iron King mine. The operations were at the normal rate. I obtained information 
regarding the analysis and volume of the tailings currently going out of the mill. This 
information is for Jim Stevens (J. L. Stevens, 3442 N. 16th Drive, Phoenix) in connection 
with his survey of the possibilities for using certain copper mill tailings with high 
iron and sulfur content to make an agricultural soil conditioner. I learned that Dalton 
has resumed shipments :of "Soil Til" (tailings from the Antlers Mine). This has been a 
very lucrative business but is coming to an end because of exhaustion of the tailings 
pile. Mr. Dalton has persuaded Iron King to make a scavenger iron concentrate for him 
for blending with other material to produce soil conditioners. Dalton apparently works 
closely with American Guano Corp. Iron King has made and is holding for him 100 tons 
of concentrates with contents approximately as follows: 

0.12 oz. Au 
1.7 oz. Ag 

46.0% S 
38.5% Fe 

1.5% Pb 
4.9% Zn 

No arsenic assay is available but it was stated that this would probably be under .5%. 
Current mill tailings (about 800 tpd) assay about as follows: 

.05 oz • Au 
• 68 oz. Ag 

15 .70% Fe 
14.70% S ----Probably low 

.58/. Pb 
1 .70% Zn 

.10% Cu 

TPL WR 1-9-60 

Visited the Iron King Mine and talked with Dan Kentro, Elmer Tomkinson, Al Jeffers, McGregor 
and others. Operations are continuing at the normal rate. The company is using an "Alimak 
Raise Climber" in one of its development raises. This is the new Swedish platform for 
driving raises faster, safer and more cheaply. It is described in Mining World for Sept. 1959. 
The Iron King people speak well of it after driving 100' of raise (the work is continuing). 
However, it was necessary to work out a considerable number of "bugs" at the beginning. 
TPL WR 3 -26 -60 
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~Ias llingtoTI, D. c. 
Gct. 1, 1943 

SUB.T.t;C'T: Oil Burner, Iron King, Shattuck Denn. 

Please tell Hap I:~ ills that 1He have his change house <?il burner 
priority approved OK and tbat a notice 1'12.S gone out. 

Bill Broadgate 

j 



Hon. Sidney Osborn, Governor, 
State of Arizona 
Phoenix 

My dear Governors 

COpy 

Nov. 7, 1942 

It has oome to my'notioe thru the papers that same oritioism 
has been made of exoess reserves held by the Industrial Commission. 
I have felt that this was the oase for same time, aDd in t~Jing to 
get a olear pioture of where all the premiums finally 9ud up, a 
oondition is apparent whioh is neither fair nor equitable to the small 
operator of the state. It is so hard to gat actuel figures from the 
Commission that I wn forced to say that what follows is only my 
impression of what may be facts. 

While we opera.ted as the Iron King IUning Company, because of 
~;igh premiums we left the state fund for one year, insuring for this 
period under Lloyds, Eeoause of some differenoes of opinion on one 
case we had, we went back to the State under the impression that the 
savings in thg mining olassification would be distributed as dividdends 
to each policyholder in the proportion that their saving boro to the 
total saving. This oondition would make eaoh mine more or less self 
rating as far as final costs are ooncerned. The beginning of this year, 
rates were advanoed to the point at which they were not only burdensome, but 
high enough to that only a few oase8 would cost more than their premiums, 
so that theoretioally the plan wns more self rating than ever. I now find 
that only 45~~-55% of the savings are distributed baok to the operator, 
the balance going into some reserve. The operator has already been 
oharged a loading oharge to oover administration and for t.he oatastrophe 
fund, and I see no reason why the entire saving of the cdaasifioation 
should not be returned as a dividend. 

The inequity lies in the faot that a self-rater 1s oharged a 
prem1ua whioh is about 124% at' aotual oost. Notioe that the loading oharge 
i. Rsed 011 oosts, not on premium. This is a proper method. However, 
none of His premium i .. oes into this reserve into whioh half of the savings 
of the smalll:lines go. I ha'ge no axe to grind. in this matter, as it is 
pDobable that we will go 8el£ rating about the firetot' next year. effeoting 
a probable saving of about 40% on our present rate •• perhaps muoh more, as 
our oost. haTe been on.ly a little ove%" ~ berore loading oha.rge8 al'ld •• 
are paying 10 .0%. ' . 

The burden of payroll taxes IUId Indultrb.l In.suranoe are aerioul when. 
imposed on. the present high labor costa. You are in a position to verity 
my impresdon.a given above. and if veritied,aoaiething .hould be done to 
adjust the matter. 

Youra very tru17 

Signed. H. F. JUW 



Miss Graoe Sparke3~ 
Presoott, Arizona 

[ear Grao!;u 

COPY 

Humboldt, Arizona 
NovEmlber 24, 1942 

DEPT. M'AIt:.,~·,..·,,.. .. - .. -. 
", - _ . . .1 l . oJ, ..... ~ 

R'-'~-""'n 
. . 

DEC F) J942 
PHOENiX, Aj;j,iONA I 

I 

In trying to bet some figures to qualify ourselves 
as a seli' rater for Indust ;:ial Insurance, I found n oondition 
''Jhich I be Heve is against t :'6 best interests of the small 
operators. It is so :~::-\ rd to gat information from the 
Commission that I {Hl d to ta::Ce a shot in the dark. I wrote 
the Governor as per copy enclosed, a~d have had a very deoent 
reply from hL'l.. It S0E1ll1S t Llat ilE)l'etofora he had no oontrol 
of the situation, but that with the new appointees l~e will 
have. He has turned my latter over to his new appointees and 
asked for a report from them on the mat-cer, copy of 1fhlch 
will be sent:o me. 

Regards ~ 

Signed. 
H. F. 'MILLS 



I ~ 

Novamber 2, 1942 

Mr. H. F. Mills, General Mgr. 
Iron King Mine 
Humbolt, Arizona 

Dear Mr. Mills: 

We have a ~emorandl~ from Mr. W. C. Broadg~te in 
which he states that consideration for the 8uthorizat10n 
of your quota is extremely r'avorab1e. 

This lnfo~at1on is of a oonfidential n3ture and we 
hasten to notIfy you for your own satIsr~otlon only. 

EFH:BA 

VeI"'J truly yours 

Earl F. Hastings 
Assistant Director & 
Projects Engineer 

/ 



Pr E':~litL"':l Price, 
Inc:--ease in ~llota 
Iro:l ~=iIlG tr ine 

:'lCet costs 

·~·;-a slli11ston, D.Co 
Oct. 30, lSL'::2 

2 1912 

/'!'IZON:~ 
T ~l2."'r8 beeJ~ ·;-to :r~·:iili3 ,J~'l ~~lis 3.~lC~ todcl:r ila"re d8~i11atei:,~o~I'"';~i;ill..l-~ujl:'10):~[l;.!.-;.---_~':::: 

Cou:;:al r S 1'18r10 Oct. ~4 NOV 

PHOENt;{ , 

_-:O:1e1rer, it is of~ tile record, al.1.d ~l2.\le ::c!.O !'ig llt really, to e: ive 
it to jTCU 3.~ .3.11, so be v erj;- c2.rez~ll not tc :)ut it in ~:i:.-'itL.1.g, 

cslloU{jl1 you can tell Llills pers9,nally. 

The I::-on King has been granted a zero CJ.L:ota after some op :~osition by the 
CEt group in the '<:~uota Co;",T1i ttee. 

Yeu :'Jill lli~d-~rstan.d tl:.a-~ tllis is ent i2:' sl:r tU1o ~Lficial, as tile Tnatter 
still has to collect several sigIl2.tures a::::ound tne JP3 befo:c'e it be­
C02es authorizedo 

: .. ::r tail ~';ill be ill a sling if it gets o,~t tr.B.-~ I have gi-VGll t l:is 
i :.:foll'1ation, as it is al'r:~t:,rs baT"el:r l)03siole, tllOt~;~;ll e:-ctr82Jern,l:r 
-u..::l.i2.<:el:r, tl.':2.t a C~lal'lse :-.12:r be T.lade before ~ino.l Ctutl.lorization o 

Bil2. :2roac.{;ate 



Mr. H. F. Mills 
Iron King !tine 
HumoolT, Arizona 

Dear Hap: 

October ?Q - .' , 1942 

I have just had a memorandum from Bill Broadgate regarding 
the1uestion of acbange in your1uota in order to permit you 
to increase production in view af the increased costs. 

\! 
I will q:uota part of Billts letter whioh is as follo· ... s '!nd 

....,hich will let you know that he 1s 'it work on your problem. 

"I know a member of the ~uota Committee who 1s also in the 
Zino Branch and will taka the opoortunlty to discuss the Iron 
King with htm as soon as posBible for Mills. Give Mills my 
bast regards whan you see him. Many suah adjustments are 
being made." 

With best wishes and kindest regards, I am 

Very truly yours 

1. S. Coupal, Direotor 

lSC:BA 



S-G"3,)..c::c:::: Pl~eI.1ima FTi ce, 

". Iasnill; toll, D. c. 
Oct. ~6, 19~2 

In.Cr8f!Se i ll Cr~lotc.. to l":18et c8stS 
I~on ~(i~ I·:~ iD.8 

Coupal f s nellO C ct. ~>:!: 

..:\ .. 8 a 2J.sttel" of cO~lvenience th.ese T:~t-.=.e:"--'3 3.I'e l13:13.11:, ha11dled 
b:.r the ·~IP3 1Jra:J.ch inte:-8st.ed i:.~ the =:eto..l tIle lal'.~est ~j of ".';hicn 
sho'ds in a comple:~ 0:;::6. 

I :L'l t.~lis case zi:nc ):.--etiol"1iJ.13.tes. 

I ~·:rJ.orJ a m.G~:lcer 0:: tl~e ,tlota ::;o~:-=-::i ~ .. ~ee ... ·iho is 3..1so i:n. ""C118 ~~ in.c D:r-2.l1Ch 

allu ~'<Till to.l-ce tile o:)~;o~--.t l.Ul i-~:T to disc:_lSS tIle T~o:: =': i2T:; ;::Ii"~L::' ~1 iI:~ us 
300n 0.. 2 ~o s sible for ~ills • 

.-i : ~ ~ · ·· 1-

(,1 ~:-'-A ' I. ~ 'f' .. - _" ... : H ... ( (~ .,.( ~ 

~ 

/1; ..J 
~ ' 



SUBJECT: 

Premium price 
To step up production. 
I ron Kine Mine. 

TO: - w. C. Broad6ate: 

FROM:- J. S. Coupal. 

Phoenix, Oct. 24,1942. 

Hap Mills was in the o:'fice a few days ago and we liscussed the possible 
increase in production from his property IF he could ,,;et a quota 
reduction so as to meet his ~ounting labor costs. 

I am enclosing a copy of a brief on this subject which Hap Mills has 
sent to Washington. 

It ·,.e are to stop up production on tLa operating pl'opartias each one or 
these individual cas , s :n.ay have to be takAIl up and adjusted on their 
:er1 ts. 

This 1s a partic1.:1ar case '.'Ii tl: ~'7hich you are .lui ta fwl1iliar. 

0 \ 

\ 

_.'i-

\ 
\ 
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~r. h. F. Mills 
Ewnboljt, i.rizona 

Dear Hsp: 

.. .. ~~ .... 

Juue 7, 1945 

I Itay try to '",or;"; in a .few photos 
in tile ·:!omilli:; BLnual ;oeflo:::-t. If 30 J I ;\'ould 
like to be:va oua of" tha I;oon Killg. If I used 
suet ~ photo I woulJ 10 i t t.~i thout defini ta 
identificutlan 01!t ffiE:rely as an "example" of 
30met::in..:;. 

It' you have .'5om~t~li!l6 :?lO!l6 t.hat 
line that yo,", could sand, it would be apI.,reciated. 

CliD:LP 

Yours sincerely • . 

Ghas. B. Dunning 
Director 

, 

\ 
\ 

\ 
\ 
\. 

... 
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Dec. 5, 1944. 

Mr. Julian Conover, Secretary, 
American Mining Congress, 
Washington, D.C. 

Dear titre Conover:-

The Iron King branch of t..~e Shattuck nenn Mining 
Corporation has been an~'is working open shop, our men are not 
organized m d there 18 no colleotive bargaining ag~ncy. 

While we do not presume to ask for 81egal opinion 
from you, the points in question which follow are so common to 
operating mines that perhaps you may be able to refer us to a 
court decision which may clarify the matter. We have found nothing 
in Prentice-Hall or C.G.H. which ralat9s direotly to oommon 
underzro~md contracts. Certainly the lett1.1'lg of development and 
stoping contracts is still in use to such an extent that we feel 
that there must be either B court decision covering overtime on 
these contracts or there 1s an accepted practice of BP?lying overtime. 

We have in general, five types of incentive systems, 
tho perhaps the last three are ot one general type . These are: 

1- A general production bonus based upon ton per man from stopes 
and which is pa1d to everyone an the payroll except those engaged 
in another type of bonus contract. The amount ot bonus is f1gured 
fron tons perman 011 stopes and 1s a fixed amount per hour given 
to a~l eligible regardless ot daily rate or classification. This 
plan presents rio particulr overt~e problem, for the result is the 
same whether the percent of bonus is added to the straight rates 
and the overtime oomputed on the increased rate , or if the bonus 

. is added to the straight time plus overtime. 

2- A block leasing system inaugurated in an attempt to olean up 
iso19ted small ore bodies and stope remnants. Under these leases 
the men are carr1ed on the company payroll at regular rates subject 
to avert~e. The lease 1s treated as a separate operating unit 
for the purpose at determining earnings of the lease, and the 
leaaeea_ in add1tion to receiving •• ges and overt1me, are given 
• percentage ot this prof1t. W. have not considered the additional 
earnings •• being subjeot to overtime. 

The next three clas •• s are: 
3- Straight develoPII.ant contracts at a oertain figure per root. 
4- straight stoping contraot. at a certain f'lgure per cubic toot. 
5- Bonus drift contraot. in wb~ch the contractor., reoeivee in 
a~ditlon to hi. wag •• a bonus earned b7 advance in exce •• ot a 
1'ued dan,. 'ba... -



;;HATHICI< DENU MINING CO ~\~'. 

In all five of those the men are guaranteed a minimum daily 
wage plus overtime, and in addition, the earnings of the oontract, 
if any, in excess of the paid wages. 

It is my opinion that these earnings above the regular 
time and overtime are not 8ubject to overtime, yet I have been 
oonfronted with the opinion that the total earnings under a 
footage contraot should.be divided by the aotual number of hours 
worked to establish a new hourly rate upon whioh overtime will be 
calculated. O~ course, the result or this would be to make a dri~t 
oontraot let at $8.00 per foot actua1lyoost between nine and ten 
dollars per toot, making it Lmposslble to oontract development 
work at a kno~~ cost. This increased east per foot sometimes 
occu~s when the contractor tails to make expected foota ge and is 
paid off company account, but these occasions are lndded rare. 

From the standpoint of' the operator, I believe our 
posi t ion is just. We have no argument with our men, with the 
Labor Board, nor anyone else. However the decisions of the Labor 
Board are often what is not expected, and the penalties for 
failure to pay proper overtime are severe , We do not wish to 
discontinue ourcontracts, as a proper incentive system seems to 
be our proper solution of the man shortage, but we do not wish 
to expose ourselves to a severe retroaotive penalty for failure 
to do so~thing beyond what we are dOing. 

Again, wh1le I do not ask you to give us your 
opinion on the matter, we hope that you may be able to refer us 
to a proper deoision. Because of' the time and expense involved, 
I do not want a friendly test case instituted. 

'!hanking you for your kind con.s1deration of this 
matter, which involves not only us, but perhaps a great part of 
the m1n1ne operationa, I am, 

co Wm Broadg.te. 

Yours very truly, 

Mgr. 
~H~.~F~.~M~I~l~l~s-.---------



Mr. H. F. Mills 
Humboldt, Arizona 

Dear Hap, 
./ 

1 .-, I I 

-']-.r.:r 

The folloWiDci memoranda were just rece! Ted from Vi. C. Broadgate in 
Washin~ton~ 

"Subject: st~ttuek Dann Compressor. 

"RaferrlZlb .:lOll ~o ~hij :ri,ro fro.n Mills ;,:hich I sent to the office 
so you coul.1 report. ~alls :::li01.lld h<.lve l;lld i1 p~):;:,oved. 9riori ty by 
now." 

"Subject: Continental Ore Comp~y - refusal of fluorspar contracts. 

"The rluor2.tlar inJu:3try is ge:r..erttlly in pretty good iJhape. It is 
gettiag to tb~ point where ~hi;mdnts trom out of the way areas are 
not in demand. The mtirk3t \<:111 be soft all summer. It might 
stiffen this \11nter a little, but this i<1 not to be depended on. 

"Coast outlets are the only real outlook for Arizona fluorspar in 
the long run. 

"Due to the easy con1itions, specifications are baing stIffened back 
to ' 'c)r approaching _prewar levels. 

\ 
\ 

"Even wi th the lO-l~ cu~ due to the draft expecfd. (in the fluorspar 
areas) thera may be 11 ttle demand trom isolated, ' small properties. 

"I have of~en wondered why Rap JUlls outtu went into fluorspar. 
especially on the down-grade side of the mark'et. I believe I told 
him 80' a long time ago • 

.. -I am 'asking the WPB Fluorspar Hction to giTe me a memo next week 
flut~ln1ng the situat10n and g1Ting a 11st of posslbletakers tor 
Ar1 Z9llA product.· 

Yours very truly. , 

. . 
~~ ~ .. ~ 

Ch~lI;'::H. :Dumu.U&.Dlrecs,~r ., . ., ~ : ~ ' . 

. CHD:LP 
.- . ] . , 

• 

, , 
, . 



SHATTUCK DENN MINING CORPORATION 
120 BROADWAY 

NEW YORK 5, N. Y. 

THOMAS BARDON 

PRESIDENT 

Mr. J. S. Coupal, Director 
Department of Mineral Resources 
State of Arizona 
304 Home Builders Building 
Phoenix, Arizona 

Dear Mr. Coupal: 

March 17, 1944 

I appreciate very much your letter of February 
29th and the copy of ~tt. Holt's report on the possibilities 
of a custom mill in Mohave county. The report to which you 
referred to the effect that we are contemplating installing 
a zinc reduction plant in Arizona is hardly true or at 
least much exaggerated. We are aware of the handicaps 
which the laclr of such a pla.nt imposes upon the efforts of 
anyone who is attempting to mL~e zinc. The high freight 
and treatment charges are a serious obstacle to the 
development if the State's zinc resources. 

We would like to be of some service in over­
coming such handicaps, but Vole would hardly contemplate the 
operation of an ordinary zinc smelter or the reduction 
plant, as such an operation is something which is too 
extensive and difficult to be attempted by a company of 
our size or type. We are much interested in the problem, 
however, and I hope that you will, as stated in your 
letter, discuss it with Mr. Mills at our Iron King mine. 
He is the man in our organization who is the most familiar 
with it. 

TB:.JF 

cc: Mr. H. F. Mills 
Humboldt, Arizona 

Yours 

President 



Febl"Uary 29, 1944 

Mr. Thomas Bardon, President 
Sh4ttuck Denn Mining Corporation 
l20--B-road'way"-'-'--
New York 5, ~e' .. York 

Daar M~. Bardon: 

Thtmk you for your letter of Feb!'uary 23 b.nd r' am Jlad to 
know you dre int8re3tt::d In the Holt report on po:3sibilitiesof a 
custom :niH in :Joc,,;:r8 Count;y. r ar:l sandin.::; wl1er sepuI'!::I.te cover a 
copy of thQt report. 

I he'fe heard !;l-:::':' t your COi:1plillY ;lans, or is contempluting, 
Cl zinc reduction. plant ror Arizonu. I _vorked fai thfully on such a 
;;; roj ect for' tr:lO or ttrs9 years but .va;:; unajle to get resul ta. I 
have hud 30!ne very interestiUci dlscu 3sions(fi th Mr. Percy B. ijutl~r 

of 1259 South :3ev '3t"ly Glenn Blvd., Villuge Station, Los A.Ilcieles, 
regal"ding tl ... 8 m.l'lthane process in use ,..rt. th a continuous retort fo-:.­
zinc reduction. I oell~v€l t.o.is :.;::rocess is no.v oeing bested out by 
the Bureau of Mines. I have ulsoNri tten to your munuger at the 
Ir-on Kil16 pro11",r-ty in Humboldt. flap Mills, anJ nope to di3CU3S this 
-.vi th h1:n. thd next time I get chance to see him. 

We are vi tally interested in any plml for a zinc reduction 
plant to he.ndle A-:.-izona. ores without the long freight hauls IUld if 
we cun be of finy service to you, would welcome the opportunity. 

Ver.l tnly yours. 

1. s. Coupal, Director 

ISC:LP 
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SHATTUCK DENN MINING CORPORATION 

THOMAS BARDON 

PRESIOENT 

120 BROADWAY 

NEW YO R K 5, N. Y. 

February 

Mr. J. S. Coupal, Director 
Department of ~ineral Resources, 
413 Home Builders Building 
PhoenL~, Arizona 

State of Arizona 

Dear Mr. Coupal: 

I have read a report made to you by Mr. Elgin 
B. Holt entitled "ReDort on Potential Tonnage for a 
Custom Mill in the Chloride District, Mohave County, 
Arizona. TT 

The report was very interesting, but it was 
only lent to me, and I would like very much to have a 
copy for my files. 

If you have a copy which you can spare, I 
would appreciate your sending it to me. 

Yours very trul 

President 
TB:,TF 



Mr. Hap ~t111s 
Iron King Mine 
Humboldt. Arizona 

Deer Hap: 

.. --. . 

Jfebruury 15. 1944 

I UIldersl;~n1 t;h""t 3ha t;tuci{ :Venn iz considering a zinc reduction 
plant for Arizona ores. 

Whila I was ,workin~ on the plans for a zinc plant at Boulder, I 
;va3 in contact with Mr. PercA"'.! B. Butler, 1259 South Beverly Glenn Boulevard, 
Los AnGeles (24), California, a.nd we discussed in detail the Methane process 
for zinc reduotion on whioh he h0:3ld th ,~ l)(t.tents. Be is a zinc expert and has 
been very active. The U. S. Buraau or ~nes have taken over development 
;vork on tho erection of one oflihe continuous vertical retorts tor zinc 
to be used on tP.9 Methane process. .At 9t'8d'3o.t, buildings have all been erected 
but the actual plant.conc:tr.uctlon has oeen d~la:yed due to priorities for the 
alloy metalst"equired t()r tha <":roct!uD. uf thR test. retorts. 

It yo~r concern 1s contsmplatln6 going into a zinc reduct10n plan~, 
I suggest that you contact Mr. Percey Butler, whom I have known for a ' great 
many lears h~v1ng first met ~ when operating in parral in 1910. I woUld 
also suggest .that you oontact the U. S. Bureau of Mines so as to, keep · 
posted on the results obtained from their Methane gas oontinuous 'iaino retort .. 

We are very much interested in any project which will g1Vr~Ar1zona 
en outlet tor 1 ts zinc concentrates without the expens1 ve freight hati'1 ,to ' · 
Texas and the Middle West and I 1"eel sure that someday in the very near future 
Arizona will he.ve a zina reduc",ion pl.ant for 1 'los ores. \ 

, 

Very truly yours, 

Z. S. Ooupal 
Director 

/' 

\ . 

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



11\oil L - .------.-. 
1957 - _l.;J 

Tons Tons Zinc P01.U1ds Zinc Tons Lead P01.mcls Lead Tons Tailing 

YEAR l-li11ed Concentrate In Conc(~ n f, ) '(j te Concentrate In Concentrate Impounded 
-- -_.--------_._-

195'{ 300,729. 33,792 q0 J 6) c; j;~) 25,420 13J~5(, ~J:;, 21~l, 517 

1958 314,266 36,003 46,021,974 25,092 16,113,228 252,571 
. .... 

<;) 299,981 36,523 45,683,826. 21,786 15,037,674 241,672 
.. 

1900 304,485 41,215 49,077,680 20,094 14,670,250 243,159 .. ,~ , " 
} "';', . 

1961* 235,885 30,263 ' 35,973,046 13,620 10,166,888 191,868 

1962' 271,171 33,495 40, 468/950 16,970 12,-416,872 220,488 

1963 280,807 30,151 36,125,662 13,534 10,199,316 237,122 
~ .. -" -------------

1964 314,163 29,997 32,922,407 15,226 · 10,653,937 268,940--- - ' 

1965 333,71) .; C9 ,064 32,055,680 15,792 10,6f$,482 288,823 

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

1966 318,830 24,6!t9 26,903,760 14,193 9,468,760 ~" i9, 988 

_.J 

APPROXIMATE ANALYSIS OF ORE AND PRODUCTS 

Au oz~ton 
Pb Zn Cu Fe S AS . Sb Cd Se 

Eaterial Oz./ton Percent Percent Percen,t Percent Percent Percent Perc~nt Percent Percent 

Hill Heads 0.10 3.00 2.? 7·0 ,1'7 lh 20 
(' ('j-' O , (1 0 

Zinc Conets. .08 :'2.30 1.6 56.0 .23 6 32 0.38 0.20 0.03 

I,ead Conets. 1.20 52.30 38.( .10.0 J) t · · 
L . " . 3C. 

,/ 1.30 0, ' o -! 

-.04 ·52 0.3 - .04 16 15 inso1ub1es 1}5~ O ,(iJ 
;! ('I .U I 

J 
'\ . " .... d· ,-" 1' " 11 d, T.en(l Conccn trlJ. te 10~ 



! 
sm1YA..~Y OF THE GEOLOGY ,OF THE IRON KING MINE 
.;;;:.,;;.~----- -----

/~ CATION 

'I'::e Iron King Mine lies a.bout one 
Co.) Arizona. 

::"e wect of the village of ' l.unboldt in Yava:pa.i 

.' 
PRODUCTION 

Production has grown over the years to its present rate of 30,000 tons per month, c ".d 
a total of just ov~r 5 million tons have been mined to date. 

~'- ' 

GE;:3..t\AL GEOLOGY 

7:' ::ountr 
cO;-:, 3ist of 

rocks are predominantly Yavapai Schists of older Precamoriar ",s e .';\. ' 
?. serj~ es of rocks whi. '~b. apparently represent metamorphosed ar.'-":. _7" :1d 

r~:;!"cJ_ 5_ tic 
The '-'Dole 
belts. 

STRUCTURE 

, "roc2.~ ,ic deposits wi t t . interbedded shale and pebbly sandstc ' 
-. ": ?F', :~ '= resembles eugeosynclinal rocks in post -Precambrian 

':' ':1e schists strike at 25 degrees (Azimuth) and dip to the west at?oout ' 
( ~:' :::' £;ure 1). The rocks in the mine area are thought to occupy the 'v~rtu , 
=_ ::' ill J of a large recumbent syncline and, consequently, the ore depc:; , __ ~s C( 

::(.:' ::.r, the t op: of the predominantly rhyolitic volcanic rocks With '-' .:,:'ch 
E,:3s,:c: iatec, 

ORE DEPOSI 

-e 1). 

"',egrees. 
'tfestern 

" on, or 
",:y are 

The ore de~)sit consists of a series of more or less overlapping lenses with an en 
echelon ar;'1.ngement (Figures 2 and 3). These lenses have the same strike and dip 
as the host rocks and plunge to the north at 60 degrees (Figures 1 and 3). The largest 
oreoody, t erwed the I Series, lies on the contact between the meta-rhyolite and 
stratigraphically younger meta-andes i te, whereas the smaller orebodies 07: the Footwall 
Series lie ~ithin the meta-andesite. 

The ore le'1ses consist of massive sulphide:3 and "north end quartz noses" composed of 
to.nded to '.ssive greenish grey quartz con"~aining coarse galena, sphalerite, pyrite 
and 't etrah, ~i te. (Figu=e 4) . Individual ~Jeds of massive' sulphide s grade to the 
south into /Titic quartz schists which, in turn, cMnge to quartz-sericite schist. 
(F:'gure 4). The princi:?9.l metallic minera :~ in the massive sulphides is pyrite, 
accompaniec. )21 recovera"Dle amounts 0 " sph2 _eri te, galena and ch.alcopyri teo Gold and 
silver are ;nt, e s:;:ecially i n"' ;nas s : ve quartz. 

The orebol'.: 1)'-':' t h·,' 
viewed by e.:1 inc Tr::::- . . 

,le ,- : mbl'2~; a group of deposits which are being 
':Xc: , r ' :ers E.a productfl of sub-aque<?us volcanism. 



IRON KING GEOLOGY 

EXPIANATION OF FTIGURES 

Figure l---Surface geological map at the Iron\King Mine. 

Figure 2---Vertical longitudinal section of the Iron King. 

Figure 3---Plan of e portion of the I Series on the 2200 level. 

Figure 4---(a) Plan of the 2200 level foreshortened along strike 
in order to emphasize some of the lithological and 
structural features of the deposit. 

(b) Simplified version of 4 (a) • 

. , 

" , 
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TABLE l--Production of recoverable metals, Iron King mine, 

, . ' Hunbo1t, Arizona 

-Y;;;--, -T~;~-[~~~~-:~;-I'-~~~~~:~ )"---:~~~~~-; .. -.. '~-(~~~~~;--[J';~~~~')-, . 
- • t .... - ---•. - --~-.--- .. ---

-----

1906-38' , 

19382 ' ,' 

,1939 
1940 

1941 
I 

, I 

1942 , 

1943 
1944 

1945'· 
1946 

1947 
1948 

1949 
1950 . I 
1951 
1952 

1953 
.1954 

1955 
1956 

1957 
1958 

'1959 · 
1960 

1961 

1962 

1963 
1964 

1965 
1966 
1967 
1968 

06-68 

j I 

I 

! 

~ 
Ii 
" 

1 

78,452 

13,477 
, 15,690 313,808 3,138,080 6,276,160 ' 470,700 

2,317 ': , 45,938 404,300 1,078,160 ,67,400 

70 ,22? 
65,812 
69,159 
88,200 

73,721 . 

99,164 
117,287 

115,615 
122,368 . 

145,823 . 

l75,1]1 

203,063 
202,581 . 

197,747 

190,735 

9,911 
9,239 
9,720 

11,659 

9,167 
9,460 

,13,068 

I 13,065 
15,298 
17,036 

21,432 

• 

I 27,289' 

I 27,135 ' 

23,430 
'26,703 

180,512 28,106 
. I 

'222,909 '. ' . 31,296 , 

253,956 , 35,452' 

300,729 
314,266 

.299,981 
" 304,485 

235,885 

271,171 

280,807 

31lj.,163 

333, 7l~3 
318,830 
273,737 
100,196 

6,033,912 

38,644 

39,629 
38,728 
34,285 . 

~2,857 
28,066 

27,463 

30,348 

25,738 
24,100 
21,586 
5,537 

' . 272,604 , 

. ' 266,497 
331,746 . 

.', 392,458. . 

".' 307, 465, ' 
, 308,567 

436,506 . 

" . 467,387 

533,642 

.540,548 

737,9,25 
, ,904,284 
. , 

, 764,731. : I' 

. 730,280 

730,515 

. ' . '745,514 
. 884,949 ", 
, " 

" 992,968 .. 
' 1,118~ 712 

'1,147,071 ' 

, 1~124, 929' 

1,020,025 

702,937 

854,189 

901,390 

917, 356 1 
713,930 
663,179 
569,741 
184,712 

20,626,053 

1,872,680 
1,891,060 
2,320,040 

3,540,100 

3,164,380 

3,611,660 

5,259,640 

5,734,280 I 
6,194,880 ! 

6,854,120 ·1 

8,414,680 , 

1.0,645,040 .: 

9,528,680 I 

10,203,740 

10,528,000 

11,372,000 

.. 12,170,000 

14,476,000 

16,540,000 

18,038,000 

17,338,000 
16,442,000 ' 

11,700,000 

13,776,000 

12,468,000 

13,132,000 

12,518,376 
ll,023,904 
9,869,966 
3,263,855 

: 

5,854,020 
7,220,440 
7,617,100 

10,585,560 

10,095,300 

,: '. 351,120 

329,060 '. 
441,000 

, ,' 220.720' 

. 13,623,860 

16,156,180 

16,875,320 

16,925,320 

. 423;820 : 
" . 
· · . . 455,280 

" , 485,780 

, , ' 411,820 
. 45'3,020 

, ', 

, ' ' 

19,048,100 I 
546,660 23,547,440 I 

28,220,800 

26,075,380 

., . , 686,460 
. ,; 657,100' 

'29,306,000 I . 

" 

27,008,000" :,' 
30,074,000 · . 

32,902,000 "', 
37,992,000 

672;000 " 

610,000 

7221°00 
758,000 
914,000 ', . . 

47,696,00011 082,000 

53,236,000 

51,476,000 

52,980,000 

" .'1,194,000 
I 
i ',l,ll¥;>,OOO 

i '1,158,000 , 
39,912,000 

" 44,635,000 

I . I . ,1,038,000 
i 1,138,000. 

1,010,000 . 

. 1,320,000 
39,200,000 

. 39,522,000 

38,135,352 
32,009,890 
25,988,296 
7,098,752 

838,370,430 

1,254,987 
1,159,239 

961,727 
177,995 

22,655,688 

Gross value shipped to Srre1ters 
Net value (after frt. & treatment) 

± :1> 120,200,000 
:t :1> 68,500,000 

1. (production before milling) 2. (last 3 months of milling) ) 

(mIl J Jf'I operation Od ... JVov) Oec.. ,938 
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TAB::..:s l--P!" oduct1on o f recovcr~blc mcti'l.ls, Iron ;'(inr~ ~.~nc, 

. . Hun~Q,.l t, Ari30na 
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70,227 

65.8:.? 

33,200 

73,721 
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- - " -'J:~'-

1,0')1,OGO : 
I 

2,320,0~0 
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TABLE l--Ero..£:?~tion of r cc(>vcrnbl c metals! Irl")n King mine, 

,' , 1906-38' , ', 78,452 
. . '. 

\19382 ';, 13,477 

",1.939 :!' , ,', 70,227 
~ 1,' . 

1940 65,812 
'. 

, " 

1942 

1943 
1944 

" " ;:,' ': 1945 , .. ' 

1946 
" : :' 1947 

, " "1948 

',1949 

, 1950 

1951 

1952 

1953 
1954 

19':, 

195;' 

1958 

59 
,/00 

1964 

/ / ';-7 

, ' - /' 

- 00 

69,159 ' 
88,200 

73,72l. 
99,164 

117,287 

115,615 
122,368 ' 

145,823 

175,111 

203,063 ' 
202,581 

197,747 

190,735 
180,512 

'222,909 

253,956 

300,729 
314,266 

299,981, 
304,485 

235,885 

271,171 , ' 

280,807" 

31~,163 

333,743 

318,830 

'5,659,979 
'_-5- 'j &t z 7S 

j -r -

I ' 

2,317 

,9,911 
9,239 
9,720 

11,659 

, 9,167 

272 , (iOLl-

331, '{ ' n) 

392,Jt58 , 

,,: 307, It65 . ", ' 

9,460 ,', 308 ,:567 ' . " 

13,068 " ,' 436,:506 : 

13,065 467,387 

15,298 ,,' ',,: 533,642 
.. 

17,036 ' ',540,:548 

21,432 737,925 

27,289 ' 904,284 

27,135" 764,'731 

,23,430,730,;~80 ' 

26,703 730,:515 

28,106 745,:514 

31,296 , 884,949 

35,452: 992,968 

38~6441,118 , 712 

39;629 " 1,147, ')71 

38,728 ,1,124,929' 

34,285 ,1,020 ,')25 
", " 

22,857, 702,~37 

28,066 854 ,189 

27,463 901,390 

30,348 917,356 

16,120 

14,329 

632,963 

595,798 

646,942 I 19,723,252 
&,5"2 t !L-z! ;6 '"2 r q- ~! 

(1 Pro,l \.l,c tion before milling.) 

(2 La.~, 3 months of' milling.) 
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...... ~ .... . ." ._ '. \ . ..; V 

2,320 ,040 

3,540,100 

3,164,380 
,3,611,660 

, 5,259 ,640 

5 ,734,280 

6,194,880 

6,854 ,120 

8,414 , 680 

10,645,040 

9,528,680 

10,203,740 

10,528,000 

11,372,000 ' 

12,170,000 

14,476,000 

,16,540,000 

18,038 ,000 

17,338,000 

16,442,000 

11,700,000 

13 ,776 ,000 

12,468,000 

13,132,000 

11,397,000 

10,008,500 
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5,854,020 
/ ,220,440 
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10 ,585,560 

10,095,300 

13,623,860 

16,156,180 

16,875,320 

16,925,320 

19,048,100 
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28,220,800 

26,075,380 

29,306,000 

27 ,608,000 

30,074,000 

32,902,000 

37,992,000 

47,696,000 
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51,476,000 

52,980,000 

39,912,OCO 

'44,635,000 

,351,120 " 
329,060 ' 

'345,800 
441,000 
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' ,423,820 : ! 

455,280 '. ~ 

485,780 
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546,660 
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722,000 
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PHOENIX (Speoial) •••• 

t 

Twenty-four years ago the Iron King mine at Humboldt, Arizona. was purchased 

under tax sale for a few hundred dollars. Its assessed valuation today is 

$2,519.377. and the U. S. Bureau of Mines recently reported that in 1959 this mine 

produced 73 percent of Arizona's zinc output, 70 percent of her lead, was her 

largest silver producer. and ranked third in gold production, 

Shattuok-DeIt1Mining Corporation purchased the Iron King property in 1942, and 

its development of the mine to its present capacity of 1.000 tons of ore per day 

has been an outstanding accomplishment, according to Frank p. Knight. Director, 

Department of Mineral Resources. Phoenix. who has supplied the following history 

from department reoords: 

Originally 100ated about l880, -the Iron King mine was first put into produotion 

in 1906-7 by a Reverend Blanchard. During World War I, George Calvocoresses 

leased it for produotion of what proved to be unsatisfactory flux for his Humboldt 

smelter, the staok of whioh still stands near the Black Canyon highway. 

The first real produotion effort was by the purchaser at the tax sale. 

Fred Gibbs. a mining engineer at Prescott. and assooiates, under the name of Iron 

King Mining Company. In 1938 they built a mill to treat 146 tons of ore per day 

and increased it to 225 tons in 1939. In 1940 they added a plant to extraot gold 

from the tailings with oyanide, and in 1942 sold out to Shattuck-Denno 

Shattuck-Denn oontinued the expansion. Twice they were forced to do so to 

permit the more effioient. larger tonnage operation neoessar,y in order to live; 

once, following the cessation of the premiums of World War II; and again, to 

survive in competition with the war finanoed. low oost foreign produotion. whioh 

in reoent years has closed all but a few of Arizona's lead-zino mines. 

The Iron King mine has yielded in exoess of 3 million tons of ore. A total of 

225 employees currently mine and ooncentrate its ores at the rate ot 330,000 tons 

annually. Its mining operations now are at about 2,000 feet below the surface and 

are headed deeper. The vein and ore persist with depth, and the management. money, 

and courage which have made the mine, can be expected to continue in operation this 

important oog in Arizona's econo~. 

Arizona Department of Mineral Resources. 

August. 18, 1960 
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ConlD .(11 .. 
BaIl' .. IQ,,,, BURl. TO ABlDOi tina RAILROAD - 8-6-ST ,.. 
VIfIUS 8HIJDfOOD B. OlDS, MilW . OwMr atJd O,pera\o1" 4uriDa \be paa\ 1$ lean, with 1Ii nina 
1aMJren. ..... ~ ~ $\aw ot .6ri.s0Da, te.tUW (316-11), 1D. nltatue •• 

P.re~, 18 the .... or the l)e Boto lIi.De 1n the Il& hi ~ about 12t .uu 
tr_ J11I8 Btu. 1i41nc ()ll-lB-ks-6). SaU Idne 1.a MiDI ... loped. ...... lea .. an"aftP­
_Ilt b7 \be III 8ot.o Gopper Corpn.,wll1ch ., 1-.-4 1DDltceaber l.9f6. and acwa111OZ'k be­
PI' abftt, JU1IU'71S, 19S1 (ll8-19) • 

. , . !lie »t . .,\o .. t1rd operate4 18 aboat 1890. It. pro4'I.e4 1fl:1I1:"l1' 1a ..... of 

. lOO,OOO t. .. , or ,""7 1004 'paM.' ore until U26 Oh2·3). . .' . . . 

T1ae ". .. m, --a-ent. appropr1atM 12!!o,ooo, • .sa tr. acmq I ..... Yioul.7 upeDde4, 
to ~ the on reeeJW ()19) • . Attar· pnliJdflllq 1Me.t1pUoa.of 'ea .oaths, oem­
cd1Lf1Gll ' "'rea.1iN \at. t1w8 .. 'M"-r tban • SO-SO 0.... or dew1op1ac • au a1ll1011 
pl_ toDa '," lMMl70t .. perceR\ copper ()20-2~) • 

. ' ~ , . , ~ .... 

,..·' .. ..,.lS tG Jfa7 n, 39", .u.pt,17 .... tbD • .,0,000.,.. .... ct (321), lea ... -
iDa' ~ ,.t18O,QOO of' prlftte JlORII7 IWJ. OIl hand (lktS) • 

.. ...... Nri'bed. the .. t.ba4a -ina ...... 18 dewlop1Jac tM JdM. the t1rat Itap 
ott • .,ktia .... e~W, .. )SO to .00 8811plits taka. vh1eh pz'Mt1callT COIIlplete • .. .... u..a OIl the Ooo-tootlrrel. lIhUe 1t .. coa\ • let\ of aODq, \he ...... n\ 1. 
sOH" __ ·MttWiII4(32Q-l). ' .. 

~.. , ~ . 

. o,.a-p1\epma\101l 1, FOP ..... 14th • Jd.Uto prod •• 2,000 toaa of CODOent1'ate, 
daU711ld. • . .ul ,~ ablppecl \0 11 ~p ()2S). ,'he .... pit po_blll's.., ,baft DOt been 

· o.,laMll' aploft4 l'm tbe7 wUl M c1ete.ra1aed b7 4J'1Ui.q u4 .-plS DI the . 1I'1I:ae. 
Pre~. ntt181ftt .qraaa\1t7 of ,001111''' ON jut1t1ea WIdilrp"oud operatton (326). 
til \be .. eat. 1t "".lops tMt .,......plt. .. rat-ioa 11 not. ta •• lble, la .... to.uase or h1&h 
paM ue" "nas-I ~, rca, 2,000 to 2,SOO,. to. plr aoath, v111 'be prod.1IMd b7 lUderlJ'OUDll . 
• 11dna ()2S), ..,lo7iDI IS t.o lO ,..0,18 (ll6}. . ,' . .. , 

P •• ·.3 ' . , ,1"'1 . 

lJDIlu" preaeat ' OoMlUOl1I, OW' -Ii n"'!Jl&ea\1at.., nvall eon. of plac1Dg the 
~1 _ 'am. 111 opentJ.on.w. be ", __ n6; aal 7auu.on dollar., or·wb1ch the 
2,ooo-tOllam vUl coat m:radutel.7 3 •• 111S. dollars, ot 'tIh1oh ~MI,OOO-ton am 
1dll coat apprG1dM ..... 17 )j ld.ll1oa d.oll.an (332 ). 'I'M ettect. or tbe pre .. at. cl ..... lope 
.. at, ..... 11'1, the' DeSow June aut" obta1nacl ut lat.er tbaa Hq l,19S8, Ul6-1). 

!be 11. leU Jft.De, tow .... balt .u..trOlleDi ,ot track at 11.. BeU, o...s 
'b7 ....... Bb.enDocl B. o.u, hal ope_,. o"'stlDdl., .... of 41reot_ltb,a ore 
()26-T). 8rplAl"at.1on wort baa _ ... lopeci)S,OOO to 4o,OCO . \ou of h1cb-c:ra4e .111ceoua 
en NIDS., ,2.; \0 2.9 ,.neJlt,ce,per. 4e .t.baw1t._ 1, t\1l'l:1.ah1D& .t1a1Da or •• tor 
~. a..l.t.iDI and. a.ftJd.Dc, CcapaIiI. be 18 'bpollti.on t.o ahi,W...... Qu&l1t1ed 
... , ...... MI ~J OOlIPleM .t.q .tthea1M. , !bee s.. .... atl~ ~u\ that 1t can b • 
•• ~\S.a1 PI'''''_ .s.a. b7 ~ .,.u.t .. or 'SO,CQ), ~ 1a ro1D& to be .. 

, ()If-e). ' . . '~ . • .' . . ', ' . '., ' . 



ftau alJIpll' 1.., ...... ON wtd.. t.a otm. t.o _1 .. beaUt of coatlat.ot other 
aeUl ,OO). " 

~ .;;> I ":.t 
, , '. 

III \he PHt' ., tItt 81. lin ... pr-"d .. tJd.pped. ...... Jdl.l101l t.ou or c ... 
.. re1a1 Oft ...... t.t. ,- lOIIdi. rito:p$tat~B:f_ ~Bell lihich are still there, thus making 
perfect loading situation (329). 

I'h:IriJIc W01"Uliar Xl 1t ald.".. ___ 20,000 to 2S,ooo to.. of ... uSa). 

-!he pldlot the· ...... tv \M .""lepMatt or both the .. Sot. aM nu. leU Kine, 
took 1Atto cODal.ratloa &YaUablUtJ- otra1lroll4 _nice tr-. 11. BeU (22') • Con of 
tracilr:lDa to Bva'bolAt., 1zaateacl . ott. Bl.. Ian, W1ll4 be appndaatel7 " _sa per tOD 
c~ 'W1th~aUohu,. of 28, to ., ... PN" tea (30). Cc\1lruti.oD .trail .. nice 
tr_JIlat BtU 111 ... 111'*17 nta1 '" ......r.l. epanU- or ,he till 10\0 ad IJ.lII Bell 

. tUDel .. t ·oal¥ tart.be O1lttbom:d. ......... • t .. "'c __ a~. but tor the1ubound 
ao, •• Dt. GtJIIU1MrT mt' nppUa.tl,l). '.. . : " ' ' 

Pap 4 
V'" 

j',~ , 'fa Iron .QI&. ad 11_ .. U.... ... /""'17 OIII'IM by \he CouolUaW .lrbcma 
"1\1q 1ii':;1iu.oa .-. t.he t ..... _ita' a' 'IIDoldt, 1Ib!eh oOJlP8DT .. bnJra 
03J-1a2-lO). the &011 l1Dc M1De •• N ..... sa 'ULI b7 tM ""'_11: Demt1!1D1nc Cerpor­
atioa ..... . vh1ch ' • . 1t. •• W .. oo.Sn7.~ ta~t~/ . _d preaent.l7' _JdDC • ...u 
P"ftt, a1t11ou&h ,the pr~ at s.s.. b -- .. PN .... 0"-".). 
~ the ' Je80toud 11_ lall 111M, .... preri.01II1T .. "to 4011'8, it .. not becau.e 

the _tala theMU·..,. exhaust. (Jr3-J&). 

1t , would, Nqui.re 12bol>-\a11 '1'111. \0 haul , .. ore or concentrate. too lfambo14t be­
..... at ton. ,lAmp, rcl18tuDe, 1II'dla 0Dl.7 t.hrH nob 'neb can pertora the .... serv1ce 
tollu ' Ben (3S4-SS). . 

Pap 7 

Otba .. pr1Dalpal Jr_11Ci._ Il1Du tJ'1but;ar.y to the U. 'bet .... Iron I;1ng a1'd Blue Bell, 
iDol~. are the B1q ~" Copper Quha, 1Iukhelr" htt.enDlt, ~, St.odflato4, Gol4en 
! •• , u4 auv ... 001'4 ()1~7-8-9-80-. , 

. '.' .. 

.,.11".. .. HS.I", Co., LttIt.) lIhloh 1. Cau4lan oap1tal. baa an option oathe BiDa 
1uIp\oD aDd Copper Que ... ,lU.twa. Dur1nc thrM or tear _.the 1ll U~, the properties were 
-ina 41DoDc1 Clrll.lac1 to dttt.~ the aiM of the ore bocIS.e. __ the pU •• thereof (.382-3). 

Pap 8 

tbtlflAaatbal"l7 Hl.r» has • 1004 lODa-ftItP .. DOe. DOt 1JJ. the DIXt. three ;years, unle •• 
11M pno. o~ 1M4 ad. s1Do lDeNa_. ,'!Ua \heft alp' be eou1.cs.nbla actiy!t,-. ctepend.-
1n& 110ft .. ftOualo cOJd1U.. (J,1-2). . 

'bel1Dar "lab the nploratloapMae..Xt hal ,.04 o,re1l!d1eationt, but 1t. oper­
aieD 1d.U be tunher nacwtcl \lu in the .... of the J)e 8oto (91) • 

.. ' tbllU.Da ...,tGa aIil Gepper ca. •• lUMa havealaJop O'Ut(:rop of an 1nn-ata1Ded shear 
~ ..n ___ at ~. ~ ... _ d80 tha\. haft ..... beaD apl0re4 prior to the 
lfOI'k.l*'t .... ulff6 (J9I). ' .. 

> .. . ... 
" 



lap , 

wit..- "OK-RAUlGl, ........ . 1a tM aiDSa. bat. .. about )Sl"l".ard p"'"nt17 ·~ 
. ~l1t of *1J.... OouoliMted Jf1De., 1mctva AI Minor propertl.... S .ne •• ast of Jla7er • 
•• tUted (k09-lO), fa ...... . 

that • M.S.tlor ... hal 'botJa . • ~ll' DC ud..b1pp1Dc poacle. otoopper .... s1Dc ores. It. 
ha.4one""el.o.PUat ,...k ..... 41aa._dr11Hn, ud pr ... ll\lTu at the po1at. ·where 1t 
can go abMd. It. 18 hrUaerpl!l!lftS"1 '\iO drive a 100-100\ clr1tt (UO). 

In t~.ar rut ... ·_ . wUl. a1Up ore.Ve haTe ore and. are upl..oring, but ·we .till have 
to run our dr1tt to 4~ hOlf ... or. ,.. w1ll ship. It 1 • . hard to .ay •• n aM what 
w1ll4.wlop. It could. be !,OOO .. 200 \0_ a uy. There oollld be sa. IJh1ppinc ore a. 
_11 ... '111 .... ~ We !I1thto 8h1p ... and bleD:l the ore (411-1.2). 

~ . . ' . 

!he ·hiP ·.,. ..e1adef1Dattl17ah1pplnc ore, whUe the low grade .lli~ou. Oft', 
1Ih1ch t.he .. l.ter.vant, 'wulcl "'.ore protlta:blyll1lled am. blerded with high cra4e ore •• 
!o atar\, .. conta.plat ... etiaol a aUl with capacit7 or 200 tone per dq (l&ll-12). 

v- -.. V · ~ ~ 

'fb.e lrcm l1De JI1M hal siDo, cold, .11nr aDd. lead, a zd the JH.nor Jl1De bas copper, 
siDe, 1014 am. 811vC" ore. ClUJ). 

.. .~ ... ·at the IOO-toet 18.,.1. Ore .... shipped aut ot the · tinor Mia. during 
.. 14 War II, ··uG.1x oar1oacl ~l"1&lah1puat. haft recellt17 been aacle (h12-l.) ). 

We .... NlolDgto 8h1p troalfa7er let .1nc. the l1De i. our of operatlO1l, ,.. haft to 
truck-the . ora to ad ship Ir. lu60ldt . .. .. must call the Iron ling in order to get a 
p:lAceto 'load aDd. then CO an4 ... the Bta*lon agent at Jtal'tr to cmler a car. lie can Ilave 
\he .. ·ore. on the Iron 1tDc. rap ·it 1t 1. aot b~. It Iron ling i. uaing the raJlp, .. aut 
_it.mtU the oar 1. "Potted. tor l.oad1nc (m J. 

lage 10 

The a4d1UQ .. l cut at truck1Dgthe ore to BJJabo14t18 11.;0 a tOIl hiper thaD the 
OOitot truotdllltt t.ollaJer CklIJ-l5-J6-17).IllUatratlD1the lIIpor\aQaoe or tl.;O ad­
dltloaal. . \ruCJd.Dacoat to lIaho14t OftI' Jfa7er, it we were 'lhlppiAg 200 tona a day , the 
adctltloal opentiDg coat to WI 1I01lld be $)00 a da7, vh1.oh il autfic1allt to .an • pro­
lit or a10,s (JuS). 

Weba.,.aa1l1ppeclS 'earl'" ot . te.tOft trca ltuabolc!ta1ace .rarnl&1'7 1, 19". We 
expect to ahip a t.v Ci2r. dw1D& the next aix aontba or a ,ear (1&20-421). 

·. In operat1Jag aa1ne, .""iT toot ;you peDltrate has to 'be developed Oal). We expect 
to be 1Jl procbact,loll v1th1a a1x aontha to a certain degree. Dewlopment and operation go 
hur4 in ~.fhepropo..a aUl, close, to the aiDe, should be 111 operatlontnsideota 
,au •. ·· !he ocmcelltt'ate.-tr_ the IIillwill1l'l0Ye by rail t.o 11 Paao (422-23). I coulJ1not 
be cle1'1ia1\e abmtll. u •• II1ght be ietore a par or • little thereafter. I _ aura 
\hat w1thtaa;yeAr _ vUl.bay. the a1l.l on the pl"Opert7 ready to operate (42;) • . 

-, "(? , ". 

,. .. ··u 
lI1'lJlUI .IUlIU IUD.ICl, PreIl14eDt and. Gearal Manager or t.he V.S. CouoUdated Mine J 

lao.; .. .. ~,;~.~p ot.', \ulllnor properties, testified that $l2;,ooo caah hal beenapent 
;iJl ~~l~1:let .tbe aPe ·.s.e · Wl"k bepa111 Augut 195; ill exploratlon,purohaM ot 
...... ~..,. ...... _o1at. (Ja6-T-JO)~ 



.... 11 
~ . 

..... .. . t..·/ I1ICG'3IlOD, pract1calIliM .,.,..tOl', 1Ih0 0WJl8 the aror1ao HiDB 16 111+ •• 
~', .,;...,., . . 811ihaa a lea .. on t.he StocWarct Kin., aDd. lld1"1T1A& a abaft on ',the 
_.~~lIUlettllt~ed (421), ln aubatuoe: . 

, i · .......... loptag a large .1ae. I~. an ind .• pendent operator. Di obtain 'q living 
by P"'u., ",-7 own __ 7 and .. rv1ces for prodllc1Dg ore trOll ft!"ious 2aing propertles (437). 

~ ",",trOll" the Stoddard and Halt !loon R1n •• troll Jfa,er in 19S6 • 

. .'--> 

:" . 
. _ ... ..;._,,' _ __ ~ .. _ "",,,,--,: .• L.-



I 
; 

• i 
I 

JI!':AD3 .-
1~113 
1~h4 
1 ~1115 
1,,1,6 

19"7 
1')110 

19'19 
1950 
19;1 
1952 
19;1 
l~)'~ 
195) 
1~56 
1957 
1~50 
1959 
1960 
19G1 
1962 
1963 
1961f 
1965 
10 (>G 
1067 

~ 
19h3 
10111~ 

15115 
191~6 
1~)j.7 

1oltO 
1.91~9 
~)O 
1951 
.1.9;2 

'1953 
]9;4 
1955 
J.956 
1.957 
J~158 
lS)59 
1960 
1S'Gl 
1:,162 
1963 
1964 
1965 
1966 
1961 
1968 

.1151 

.0964 

.10Y5 

.1lJ) 

.]261 

.1172 

.).? 36 
, .ljl~5 
.131~ 1 
.1286 
.1/tOO 
.1551 
.111-04 
.1396 
.1205 
.1261 
.1291 
.1126 
.0969 
.lO35 
.0918 
.0966 

.• 0711 
.0156 
.0189 

.oJ.q4 .· 

.0528 

.0521 

.0401 

.0561 

.0542 

.0580 
• 0525 
.0502 
.0531 
.0621 
.0665 
.0582 
.01~05 
.0411 
.0455 
.0412 
.0395 
.0406 
.0412 
.0383 
.0413 
.0333 
.0349 
.0336 
.0350 

g 
I h.211 

.1.20'1 

j .Glt'( 
4.011 
14·3(;0 

3·700 
4 .~115 
h .1~55 
3·180 
3.693 
3·B28 
4 .13'~ 
3·910 

. J ·9lO 
3·,(20 
J.655 
:~·152 

" :~. J'~8 
c! .984 
3.145 

:; J.209 
, c! .920 
, 2.139 
; 2.oBo 

2.081 

1.241 
.965 
·961t 

1.188 
1.234 

.'9°6 
1.013 

·962 
·115 
.806 
.164 
.861 
.816 
• 161+ 
.814 
.864 
.830 
.611 
.565 
·502 
·519 
.460 
.280 
.241 
.296 
.367 

Pb 

2.340 
J.·917 
2.251 
2.h92 
2·539 
2·373 
2.h22 
2.635 
2.365 
2·51'( 
2.156 
3.11+1 
2.,(26 
2.BI+9 
2·755 
2.B66 
2.893 
2·702 
2 .1~19 
2.544 
2.218 
2.087 

. 1.815 
1.729 . 
1.803 

.73/+ 
·552 
.471 
.5l~4 
.567 
.480 
.1+96 
.431 
·31f2 
.1+48 
·518 
·715 
.635 
.539 
.431 
.316 
.lf80 
0368 
0399 
·312 
.266 
.269 
.194 
.181 
.162 
.320 

\ . 
! eu 

.;'"(0 

.2B5. 

.~?22 

.? J I~ 

.l'{2 

.1)'( 

.IG2 

·J'n 
.166 
.169 
.159 
.200 
.171 

,1,1. 18°, 
.178 

.• 185 
• 18Bl 
.1930 
.22l~4 . 
.2147 
.1767 
.2091 
.1880 
.1818 "­
.1757, 

.0796 

.0980 

.0520 

.06l~0 

.0590 
v.0450 

.04'(8 

.051f4 

.01~97 

.0477 

.0356 

.0768 

.0643 

.071t2 . 

.0701 

.0633 

.0488 

.0557 

.1005 

.0566 

.0407 

.0633 

.0785 

.0811 

.0741 

Zn 

7·397 
7 ~0?3 
'( .?'{J 
7 .1~2'( 
6.952 
6.)1~ 3 
6.751+ 

. 6·910 
6.hho 
7 .l~07 
7.o(JJ~ 

8·332 . 
7·377 
7.l+'(6' 
.1·929 
·8.1~ 14 · 
8.581 
8.696 
0.459 
8.228 
6·976 
6.290 
5·713 
5·020 
4.747 

2·537 
2.714 
1·998 
1.689 
1.81f4 
1.410 
1.298 
1.194 . 

·966 
1.2l~7 
1.0,(1 
2.oG8 
1.941 
1.429 
1.457 
1.434 
1.200 

.&)1 
1.025 
~943 
.644 
.678 
.596 
.536 
.574 

1.l50 

I ' 
\ 

\ 

\ 
\ 

i . 
j ' , 



Crushing Circuit . 

" . Mine Hoist. 

'. 2Jo Ton mine' run bin . 
~ 

3e1! Pan Feeder 

y. 

sHKTTUCK" DENN MINING CORPORKTIOH 
IRON KING BRA~H 

': Humboldt, Arizona 

Flovr Sheet, ., 
1200 Ton Pb-Zn Mill 

'. ' 

", ,; Grinding Circuit 
I , • , . .,' 

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

.... <. : .. " Fir~ 'Ore storage Bin 
, '.. f 

.' , Storage Bin Slot Belts 
' r . 

Ball Mill' Feed Belts; '. . ,. :'," ' 1 

, " . 

"' ., . .. . 

jtn Belt . 
~ ' ,. , . 

. . :. .. ; , .... " 
... :. :.;," :":' 3 #' 77 MarcY Grata Ba.:p. 'm J J a--, 
. . ~ . 

16m TeJmnith Gyratory Crusher , .' 
, : ' , . ... . ; .! ,. 

' .... .. 

2.~m Belt • . :':J ... ,. 3 - e" Linatex Pumps: 

3 1 ~ ~~If;::~bs Cyclones ' _~ ___ ---I 

. 'coJa;~:n Sump .' . ' . 

. , 

4' x , 8' ' ,S~ons Rrd ~c~' sc~en _,' , I ' 4' Symons Shorthead " . 
. Crushe:o 

'1 
" '. "';' " 

.• 24111 Belt 

f 
Transportometer 

' . < . 2'otoO' t F· . O· S't B' 

. ' ~ '\~' . 

~6 Pump ' . ' 
' . t ~ ; . 

" ~ad Flotation:. ; : 

. " \: ~?'>' on . l.ne re orage l.n 
" /'\C' · · ·· ", .' lead Flotation ' 

' ::, -. ' 

.... . 

'Pb Rougher Circuit •. : ,.' 
.---..- 8 . _ . 62111 Fag Cellst-·------l ..... '5 

~ .. 

PbRougher Cta ~ 
~ 

Oollection Sump' Ball Mills· 

~ t 
Punip Reclaimed Water 

~ + 
. lQlk' Cyclone .. 40' Thickener 
}"; ~ 

Re ~rind 1ill.J.. 4IIo.c_. -:"1-.--:; -' ~ 
lQl11 Cyclone . . ., 

I ! ' ... . ,/ .. . ., , ,' 

",,-"-+-_. Primary Cleaners . . ~ . ; . . 

4 - 6211 Fag Cella 
. ~ . 

Cleaner Cta ~ 
' ~ . . 

Secondary Cleaner " . ,.. .. 

" . . 

sell Fag .Gells --

t S-cavenger Cts. 

~p 

.. . 

-, ~- . 

","""" 

. :sall' Mills 

1 
Reclaimed Water' 

:. a~.,:T~j' . 
J . ' . 

. ~ . 
601 Thickener ~ 

~ 
Zn F·lota tion 

..... 

" : ', . 

. ; 2 - ~Model M Denver Cells' ' <"', ' . i 

' Fiil C'~ncentra~8 ".,'<. , ., ~ ~~<;'.y(: ~. ;~ ': : .. ... . : . ,:': , " 

:: ,: .... ., . !;:::.: :: , , . , .. ' ,.. FU\e'rp ~~ : .. :/ •. !l >Ui. >~:.;~~7· ·,i. ;: :·;:::~ :2~ ), ' : . : .,\~~.\' ; :" ; , ........... ' .... ~: ......•....... ' ....... :, .....•.. , ... ,· ... ~:· ..... ' .. 'I.·,·.:·,; .• ·: : •••. ,.: ••.••• : •.• ' .• :.: .•• : .• : ••.••. ..• ~: ..•..••... : ••• ': .. : •...•• ;.,.: •• ~:.:~ •..••.•.• ; ••• ' ..•••• , .•••••• ,·,.,.:.,',.,.:: •... '.;, ...• :.·: •.. , •• 1.,·., ..•. ,.1:, •• : ..... : •.. : .. r.~ ... ,:":: ••..•.... ',.·:, .• ~, •• : •••... :.', ... : .•. ':::.:: .• ,: .. : ..... '., .. : .. : .. ;': .... : .. ,.,:·· ..• · ....... ·.:',· .. ·.:: ...•.. · .. :· .. ;·· .. · .•. :/·:.:.,:., .. :: ...... -, .... ', .• : ..• : ..... , .... '.: .. ,.' ...•. ', .....•. , .• : ... ,.' .. , .•.. , ...• ' •... , ......• : ... ,: ..... : •... : .... ; .. : ... :: ... , ..•.. , ...•.... : .....•.... : ..••.. : ..... , ....•...... : .. '., .•. ~ •••. ,:., •. , •. :: .•.•........ ,.:,.,.,.:.:;: .. ' ...... ~.'.:: .• , ...•. ~,.:.:' •.... " •. 'i·.· .. ··,:.:.:.: •• ·.::~.: •• ·.::· .• ,·; •. ·: •• :' •.• ··.: .•. :,.,: ..•.•• _" •.• :: •. '.: •••• : ••.. ".~., •.•.••• :: •.• :,.; .• ~: •••.. : .•. :' •• ~-: ••..• ::.: •.•••• :.~.-,:.-•••..• ' ...•• , ••. :(., ••• ' .•. , •• :.:.: •••.•• ' ••. : •....•. ', ..• : .. : .• : •. , .•. :~.:: .•• :-.~.: ..••. ,.: .••• " •• ~:~ •••.• " •. -~ •.. :;,,' ... :·:i.:, ... ,.·, .. ··: .•. ':·' .. ·.:··.:·.·::~.·.· ..• : .... , ... , .... , .....•.. : .. ·,.·::.v.:f: •..•. ~ ... , ..• :., ...• :, ... , .. ,: ..•... , •... :: • . .•. , ... ~~., .... : ..•. :.: ... . ' •........ :: . .•. ,~.'., .. 
. '.~ -.. , ,' . .. ! . -~ . - .'-.. . -~ ~ , ... _ . ..... . ~" .. ~ .. ..... , ..... .. . 

. -=~,-~-~ ~~: ~-- --.. --.,- .-~'- ~: .. -, ~~ :',-;:.:, :-~:' - : '~ : ) • ", , • '"; .. ' • • ~ -, . , .' < 

, - .-. '~' . .,- ..... _. ... --. ...;.. ~~ .... ;....:...; ... :.. .. :-. ~ •. --:'; .. :.:.:...:.::.:.;..~ .. -.. 



. , '-' .... -:--
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/ \ 
(7'\ .; 

Z'INJ FLOTATION 

Conditioning Tank-"""'~----- ~ Conditioning Cel.J.s _"'I.----~_I 6~'" Thickener 
~ . . 

Zinc Rougher Circuit 
14- 5611' Fag Cells ------... 6 - 56'" Fag Cells- ----+---- Final Tails t, } , l Rougher Cta. . t 
Pump _-------t 

'Pump 
.} 

Tailings Pond. 
, t 

Primary Cleaners --~--- 40' Thickener ------' 
5 - 56111 Fag Cells . } . 

f Reclaimed Watexr 
'Cleamar Cta. ~ , 

l Zn Heads Tank ' 
Pump i 
t' Zn Circuit SpraY' Lines 

Secondary Cleaners-
4 - 62'" Fag Cella--"" 

~ 

, . -:' 

Final Cts. " 
i 

Pump 
, ~ 

Filter PlaIIt 

FILTER PLANT -, 

Final Zn Concentrates 
~-----,..---j, 

40' Thickener--J--. 20' Thickenelr 

~p ~p 1. " 
.' ~ 

,8' 10" Filter Water 
~" ,, ' ~o Waste· , 

, , I Ctl. To 'LoEldi~_.Pad 

'Jrrucks ' 

! 
R. R. Cars: 

t 
Smelter ' 
Amarillo I , ~exas-' 

RES 
3/Z{)/65 ., 

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

Final Lead Concentr.;.tes 
, ~---------. 

40' ThickanelZ' ~-Water 
", ~\ To Was~ 

'Pump 
t 

, 6' Filter ---00-' 

~ 
Cts. ~o Loading Pad 

~ , 

Trucks 

+ , R. R.'Cars 
t 

Smelter 
El Paso I Texas' 



' \ 

Reagent 

, Zinc Sulphate 
S'odiUIJl Cyanide , 

~ Aero Promoter # 4dJ. 
-=-Aero' Xanthate # 301 , 
~erof1oat Promoter # 208 

Cresy1ic Acid 

Hydrated Lima 
C opper Sulphat~ 
Hydroxyacetic Acid 
Pine Oil ' ," 
Aero Xanthate # .30,3 
Aerofroth # 71 
Sipex #]2.,3 
#' 2 Burner- OU 

RES 
'3/20/65 

\ 

}~I 

Total 

0.1895 
.0417 
.0466 
.0243 
.0057 
.0392 

3.6691 
.8944-
.0849 
.0246 . 
.1008 
.0048 
.0096 
.0731 

',. 

- '.' . ' .~ ',' .. , ~ ... -. 

SHA'rTUCK D8NNMINIHl CORPORATION 
Il.~on KIng BranCh .• 
Humboldt, Arizona. 

Reagent Consumption In Pounds Pel!" 'Pon Ore 

1st Pb Ro. 
Bank 

2nd Pb Ro. , Pb Scavenger Pb Regrind 
Ball Mills 

.176~ 

.0453 

.0466 
• 
.0057 

60' 
Thickener 

.55ob1 
• 

Bank Bank Mill 

.0224 

.0251 .005$ 

Zinc 1st. Zn Ro. 
C onditi 0rrl.n!I ' ,;;.Bank=:...-_ 

3.1187 
.8586 
.081~ 
.0]2.). 
.0897 

; 

. , ..... . 

.0086 . -., ': 
. t):'}:.~ i .. 

Znd Zn Ro. 
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DI:.r'ARTMENT OF MINERAL RESOUh~l€s 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Dote September 15" 1958 

Big Bug District" Yavapai County Engineer Travis P. Lare 

Subject: Visit to property 

v-' 
The property is owned by Shattuck Denn Mining Corp. 

Resident Manager: Dan M. Kentro J/ 

'" 

Metallurg. Supt.: A~~~~::ep&~Rep1aced by GALEN W.CLEVENGER l-1961-TPL-
Mine Supt.: 
Mill Supt.: 
Chief Eng.:' 
Mech.Eng.: 

Elmer Tomkinson V' Memo , 
Thomas L. Hoskins r 
L. Bombardieri ....... 
B. Waples" Jr. y 

The plant was visited on Sept. 9th" and the operations were discussed with 
Mr. Kentro" Mr. Hoskins and Mr. Tomkinson. 

Production was at a normal. rate i.e. around 1000 TPD with grade of ore and 
mill recoveries about as follows: 

Head Assay Recovery-
Zn 8.0 - 9.0% 85% 
Pb 2.8 - 3.2% 87% 
Ag 3.5 - 4.0 oz. 85% 
Au 0.11- 0.12 oz. 80% 
Cu 0.16- 0.20 % 65% 

V' 
'!he mill process is flotation with cyanidation of the not tails. TliO con-

centrates are made, one being a zinc concentrate assaying about 59% zinc" and the 
other a lead concentrate assaying around 30% lead. The copper recovery is made in 
the lead concentrate" usc a good part of the silver and SOllB of the gold. Ad­
ditional recovery of precious netals is made in the CCD cyanide circuit following 
notation. 

The mining nethod is cut and fill. All the ore production is coming from 
north of the maft on levels Nos. 14" 15 and 17. Principal develop~nt projects 
are drifting north on the 19th level and sinking the main maft. The 19 North 
drift picked up the ore on its downward rake (45°N) at about 450 ft. from the mart 
and drifting at the time of this visit was in progress inoaat about 1200 ft. north 
from the shaft. The shaft is sinking at about 2450 ft. with the sinking hoist set 
on the No. 17 level and transfer pocket below the level. The areal section of the 
shaft is 200 square feet. Sinking is not being pushed vigorously. A complete 
cycle of drilling" mucking and timbering is 18 days for 30 feet advance. A Riddel 
mucker is used in this lI)rk. The sha.:ft crew comprises 3 men per shaft" and 2, shifts 
per day are working. 

Total water consumption is estimated at about 2 tons per ton of ore. No 
tailings water recovery is practiced. 
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SUMMARY OF THE GEOLOGY OF THE IRON KING MINE 
~~--.-- ,-------

lOCATION 

The Iron King Mine ~ies about one mile west of the village of Humboldt in Yavapai 
Co ~, Arizona. 

PRODUCTION 

Production has grown over the years to its present ate of 30,000 tons per month, and 
a total of just OVf;r 5 million tons have been ininec to date. 

~ 

GENERAL GEOWGY 

The country rocks are predominantly Yavapai Schists of older Precambrian age and 
consist of a series of rocks which apparently represent metamorphosed andesitic and 
rhy-oli tic pyroclastic deposi is With interbedded shale and pebbly sandstone (Figure 1). 
The whole assemblage resembles eugeosynclinal rocks in post-Precambrian orogenic' 
belts. 

srRUCTURE 

The schists . strike at 25 degrees (Azimuth) and dip to the west at about 80 degrees. 
(Figure 1). The rocks in the mine area are thought to occupy the overturned western 
limb of a large recumbent syncline and, consequently, the ore deposits occur on, or 
near, the topt.:· of the predominantly rhyolitic volcanic rocks With which they are 
associated. 

ORE DEPOSITS . 

The ore ·deposit consists of a series of more or less overlapping lenses with an en 
echelon arrangement (Figures 2 and 3). These lenses have the same strike and dip 
as the host rocks and plunge to the north at 60 degrees, (Figures 1 and 3). The largest 
orebody, termed the I Series, lies on the contact between the meta-rhyolite and 
stratigraphically younger meta-andeSite, whereas the smaller orebodies of the Footwall 
Series lie within the meta-andesite •. 

The ore lenses consist of massive sulphides and "north end quartz noses" composed of 
banded to ' massi ve greenish grey quartz containing coarse galena, sphalerite , pyrite 
and tetrahedrite. (Figure 4). Individual beds of massive sulphides grade to the 
south into pyritic quartz schists which, in turn, change to quartz-sericite schist. 
(Figure 4). The principal metallic mineral in the massive sulphides is pyrite, 

. accompanied by recoverable amounts of sphalerite, galena. and chalcopyrite. Gold and 
silver are present, especially in the massive quartz. 

. . 
The orebody at .the Iron King Mine resembles a group of deposits which are being 
viewed by an increasing number of workers as products of sub-aqueous volcanism. 



~ KING GEOLOGY 

., . 

EXPIANATION OF F!I:GURES 

Figure l---Surface geological map at the Iron\King Mine. 

Figure 2---Vertical 10 gitudinal section of the Iron King. , 

Figure 3---Plan of a p( tion of the I Series on the 2200 leveL 

. Figure 4---(a) Plan of the 2200 level foreshortened along strike 
in order to emphasize some of the lithological and 
structural features of the deposit .• 

(b) Simplified version of 4 (a). 

\ . 
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SHKTTUCKDENN MINING CORPORKTION mo N KING BRAlCH 
" Humboldt, Arizona. 
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Reagmt 

, Zino Sulphate 
Sodium Cyanide, 

(r- _· aero Promoter # 4C4' 
, ero Xanthate # )01 

Aerofloat Prolloter # 208 
Cresylio Aoid 

Hydrated Lime 
Copper Sulphata: 
Hydroxyacetic Acid 
Pine Oil 
Aero Xanthate /I )0,3 
Aerofroth # n 
Sipex #123" 

1" 

( ' . #' 2 Burmr- OU 

> .' 
• " 

r 
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')/20/6$ 
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; ~ 

' ,.'. 

. " 

" , 

~ 

:." "}: 

Total -
0.1895 
.~77 
.0466 
.0243 
.0057 
.0)92 

, . , 
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• 8944-
• 0849 
.0246 . 
.1008 
• 0<:46 , 
.0096 
.07)1 ," 
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SHATTUCK DSNN HINn:G CORPORATION 

Iron King BranCh , • 
Humboldt, Arizona 

Reagent Consumption In Pounds Pel.'" 'l!on are ,, '. : , c , " " 
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V 

Mine Iron King Mille ' '. 

Distri<:Sig Bug 

Former name Iron King 

V 
Owner Iron KingMin1ng Co. 

Operator Iron King Mining Co. 

v 
President W. A. Gardiner 

Mine Supt. V Clide Betes 
V'/ 

Principal Metals Gold, Silver, Lead, Zinc 

Production Rate 250 tons per day 

Power: Amt. & Type Electric 300 ,000 K.W.H. 

PnO~rtlX, AREONA 
Date Ma Y 20th Ig:~';1:~~,:--------..J 

.. ' : ,;! ... .{.; i. 

Engineer A.C. Nebeker 

Location lufjilllll.,a,tp Prescott 

Address ~ ' ' . Humbolt 

Address Humbolt 
".,. ' 

Gen. Mgr. H.F .Mills 

Mill Supt. ", A.L. Tessin 

Men Employed I05 

Mill: Type & Cap. Flotation and Cynide 
250 ton per day ., .'_ 

Operations: Present Consists of mining by the Shrinkage method, and carrying on prospecting 

and developement work for future mining. 

Ores are beiDg hoisted through the old shaft and are hauled to the mill bin by trucks 

a distance of approod.mat~ly 300 yards. ., ;.' ; ,. "f' I 

A new 3 'caiIpairtment shai't is now down... 450 feet · and is being equipped withmachine# 

and billS and 'Will haVe~ a . belt conveyor ,to carry the ores' from the sha.:Qi :tothe . mill 

bins. 
,. .j·O.!. ,i .- .~- ~:., 

Operations Planned A regrind unit for the mill is being planned for the mill so a larger 

to~e an~ better extraction will be lllade. 
:; :: :3",,-" j ,!~~ .... ~ '-\ 

. ~' -. . ~ ~. '-"' '- ",. i. " ' i. , ' . -~. 
, . 

Number Claims, Title, etc. A large.. aema1!J.em. aaereage of mining ground is held aml t~tle. ~. good 

standing so I am. i.nfomed. 

Description: T opog. & Geog. The mine is about one mile west of Htmlboldt towns1ght. .TbJ1j . hills 

are the low rolling type with very little vegetable growth. . . .. . . : . 

Mine Workings : Amt. & Condition At this visit I did not go into the mine workings 

to observe how the working are keep up, but the report goes that everything is in 

very good condition. 

' , I 

(over) 



~ ' -. . '.: 

Ore: Positive & Probable, Ore Dumps, Tailings 
::,,, .'._ "_ No, inj:ormationwas given out on probable or posit,iv.~. o~~lS •. ", :,' " 

~ . ~ . 

Mine, Mill Equipment & Flow Sheet 
Fullintormation on this will require nt'f,lch more .. tim.e • . ~, " 

Road Conditions, Route 
.. " verygood '.. .' .. ' .. , ~ .... . .. ' 

, I. ' ." .:' • . ~ "_ . < 

, { .-. From. mine workings , .. . '} ,I ' i : . 

~ ... :' . . 
'(' " .' j . . . , '. . .~ ; i I~ ' 

.,. r:'_ 
i .• · . .. ):: ..• • ! ••. , I .' • 

• •• - ... _..; _ ~_' .. _ .~ -.; . 1 • ~' •• 1 ;_ •• : , ~'~ . : ... ~ 

Brief History _ . ' . .. . - > .. ' :; .. ,c."; '" - . '. . - .,., , 

.... :: .. : :~ - .... .. :.':,:, BeenLa shipper fbr-, several years and hae a;. r~c9J:'d .~t,. a.'·pr.94y.cti~;~,. 

:~':::ot) 'copper ":goldi.and, sUver .. ot '_over.$-IOO ,000 -before th~i pret3~llt J~.~~j w~~~:r ill~9 
production. . G2; ,; 

.:."::.:: c : :~.r. _,:; .. ) d _L .. :..;:~.:i.~ ,,';L~-,; ~' .. ,.:. '-' . ' -. ' .:;..: .... , ., : ..... .. ", ...•. _ .. : ... ; '':''':': ._ .... , :. ,,~_ ; ~ ::;~,~~ . ..:: .. > ~; ... :~ [j ~:} (:;;.5~ ':-';' -;~lf ) ;.·f:: ,·::" - : ; .. ·.J 

Special Problems, Reports Filed The milling problem. seems to be the one tbat is g1viIlg the 
most concern, but that is now being solved in a sats1tactory maJlD.er. 

At the time 01' the visit the Shattuck-Denn Co were making an examination and 
there- ~±S; somelikelyhoodot the: ,propert-y-,:changing- han,ds.Cl :.::": ), .. ,,,,( ;, i \-;,,: .' ,':. . ' . 

Remarks .. _ ~.' ':~~_ ; \j "': ~ ' : .. :':: .' :~: --:; -i. 
Th.i.s property bas been a steady producer in this county tor the past several 

years. 

. .. 
~. " . 

.-; '-' ....... ~.} -, ~ . -' . , ' 

Signed. 

Use additional sheets if necessary. Separate sneets on each problem. 
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Mine IRON KING 

District Big Bug 

Former name Same 
y '.' 

Owner Iron King Mines, Inc. 

Operator Same 
y' 

President Burnham 
V 

Mine Supt.B1yde Betes . 
/' 

Principal Metals Gold, sil-ver J zinc 

Production Rate 180-250 tons 

Power: Amt. & Type Purchased electric 500 HP 

Operations: Present 

Operations Planned 

Mining & Milling 

.. ". , .y 

.. :.: .J 

" - ,' - .. ' .. 

Date 10-10-1939 

.:.:~' ~ .t: .'.' . L: 

Location Humboldt J Arizona 

Addf~~$ T HiiIIlboldt:, Afizona 'C',' ,".',' ' : 
.,- -. 

Address :0 : 

Gen.M~. H • . F. Mills 

Mill Supt. G. E • .TarPe ' .... ' " ~ l, 

Men Employed 65 

Mill : Type & Cap. 250 ton 
Flotation-Fahronwald Cells. 

-, : -: ~-' ~. : ,': ~' : . } ~ .. . 

A,,' ~.J. :. _ ',·:C 

, -

"'\ ', . 

. ,; . i L. ' :. 

Number Claims, Title, etc. 20 patented 

Description: Topog. & Geog. Rolling Hills 
:. , : 

Mine Workings: Amt. & Condition 25 shafts - 300' - 500' deep. 750' apart. 

developed along 1500'. 

, ; ,: 

'i1:.:~ I ;;'· " ~ ,; "J fI~i ' ;_~~ ~i"1 ': ... \ t:; ~.". ·-

(over) 
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Ore: Positive & Probable, Ore Dumps, Tailings.i:,2' years ore developed 

Mine, Mill Equipment & Flow ,Sheet . J:i'T~ IlD:p.~~~~l Compressor . ' , .~ -:;:, ." 

. Crusher, Gone Crusher, Ball Mill, Dorr Class, jigs 
24 Fahrenwald Cells - Dorrco Filter. 
.230 t~ns capacity ... .. .; ... 

Road Conditions, Route Good·~,; r '. ~ l J: 

....... , 
, ~ ~. 

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

Water Supply Agua 1!'ria River . ., 
., " ...•. ", '~: •• ; L , ~. : __ • __ , 

Brief History Old location. 35 years ago supplied iron to Valverde Smelter 
purchased at tax sale by Fred Gibbs. Prod. $100,000 to 1930. 

Special Problems, Reports Filed 

Remarks Differential zinc separation 

If property for sale: Price, terms and address to negotiate. 

," , .... , 
, ; 

, - --," : ; 

Signed ___ __ 9.~_J!~ ___ ~J.. __ :[.R~ __ ______ __ ___ ______ ___ ___ ____ ___ . ____ . __ . __ . 

Use additional sheets if necessary. Separate sheets on each problem. 
i :1 ' i r;.) 

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

" .' (~ "; .i... 

,~",". :·J( .~ij ql-: ·):~~,(: 



DEFkRTMENT OF MINERAL RESOURC ... d 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine / /C.cJ r:J /C ~ 7' 
District -:il'/ '7 B L/ -r 
Former name ....:5 4 .--?-7 e-

Owner Vk.c r? / 0r77 
Operator -1:. .;-r7 e.-

President r " g~rY7 hC7rY7 
i'/ 

C~J.. g~~.:s Mine Supt. 

Principal Metals ~ /4J .5;hcr- ~n~ 
Production Rate / J/C; - ,2 c!>a ;;;;-/7 ~ 
Power: Amt. & Type 

R.I/-c:-bv~e d ek,c/;/c 
Operations: Present 

Operations Planned 

Number Claims, Title, etc. 

Description: T opog. & Geog. 

Mine Workings: Amt. & Condition 

25h~j] 
dc7Y~/~~ ed 

Date ~z...i '7 

Engineer b:;;:.? r;;;C+ 2;.1 ~£;~l~62;a;";;lCIc;;:~;t'~(j'i"r p{!"-

Location 

/-/L..J~ 1,0 / .::/;/-, r7r,. Z-

Address I " J -.L 
jJ l..JYY7 be>/d7 

Address 

~-£J CJ I d ee:,fo. 
./:,;,- .0 <:> I 
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(" :':""W 1 ::n- .. 1 l ·r< ,.., -J ," iI· 1 _ ~ _ , -', ,.~<::-.. -.:. -r: '" 
Geology & Mineralizatio~ t~-" d;'·~~:)~.:~:·;t~»_'i ' ;.~1£.::lt'~j;j3~·1.s D .w'. 

.-:5:: .lu.4 .I- -. .=s ",,.,,,,;';;35 ?s:::t:r..:.~d':;Sl .b ,.,. '" y 7/' ~.7' . 
~4?'-/;Z . : ~ ~,r--:~r~.~, ~'/{Y,0': A~?~1" .:5/~eX~ J-.so//,),~..tc~ 
.?y~/~, C~4/C~ ?yr/7c;; .. c;::,kn--, S)h4/e,/k, !l-~~, n ~.I' /,.~ /c!:' 

Ore: Positive & Probable. Ore Dumps. Tallmgs.; , ,' ,. . -~, .'", 

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

Mine. Mill Equipment & Flow Sheet ..",- '. " 
/_~. /-'?"7~e,..~::"/ ,. L-4J ~ /'''' & :s S to r. 

Cr~.:s he _ C 4D /76/. c:.41.lS he.,... .8e;1-//~, // ..0 .... ,-,-.. c:: /q ; , , 
,? ~ h" h r-e,=, yY 4 / e;/ ~ //.1_ 0 <t:> r)- C- c h /" <:; "..- • 

2310 /~~.~ ' . . ·CC,"'j;'4c//7 '. ' 
Road Conditions, Route . /~, ~; ,J / . . 

,;; ; '. 

.s 5. , 

. ' .. ~ 

.'d",.C",: ;:' ; 

'. . .. :, : 

Water Supply 

Special Problems. Reports Filed 

" ':'IL} ):' :,. ~ , ~ " .-, " , 

If property for sale: Price. terms and address to negotiate. 

. , .. 

. Signed .... i~·~ .. ~F .. · " , 
Use additional sheets if necessary. Separate sheets on each problem. 

\ . 
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mON KING 

DEPARTMENT OF MINERAL RESOURCES 

TO ALL PRODUCERS OF COPPER, LEAD and zrnc IN ARIZONA: 

This department and others are making strenuous efforts to bring 
about legislation which will help a~elibrate the restrictions and diffi­
culties faced by the producers of copper, lead and zinc, and other 
strategic minerals. 

To assist in these efforts it is advisable that we have an authentic 
survey of the results of the President's veto of the Allen Bill, and the 
results that would tako place if a now bill, such as the Russell Bill, 
were passed by Congress. The Russell Bill includes all strategic minorals. 

While we have all learned to love questionnaires just as we love 
stomach ulcers, will you please give the answers in your best judgment 
to the followlng questions: . 

1. 1~at was your approximate production in pounds per month for 
the period preceding the President's veto of the Allen Bill? 

(Copper )..:2...580 Lbs.) (Lead 3~1 000 Lbs.) (Zinc8"S4ooo Lbs.) 

2. What has been your average production per month since that 
veto has affected your price? 

(Copper 3,,0 l...O<7 Lbs.) (Lead 517 ~ Lbs.) (Zinc/!.lo "t'OLbs.) 

3. VJhat is your estimate of your production per month for the first 
few months of' 1948 if prices remain as thoy are now and no 

4. 

5. 

premiums are in effect? ~~ ~ ~ 

( Copper _______ L.bs.) (Load~ ___ ....;Lbs.) (Zinc ___ ~Lbs.) 

What is your estimate of prClduction per month 
plan such as tho Russell Bill were in effect? 

(Coppor. _____ ...;I ... bs.) (Load~ ___ ~Lbs.) 

General remarks: 

I i 

if some incentive 

Nt' ~(I' 
(Zinc Lbs.) 

An addressed envelope is enclosod for your convenience, but you will 
have to help with tho stamp. 

CHD:mh 
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NiJv1E OF COiVlP.ANY Oczacz-flh5. G;p > 2"ha tlvc.6 

Iran K:Ja.,' NcivlE OF l'ilNE jj?;;/? c~' 
(1) Production - Janu~ry 1st to June 30, 1946, inclusive. 

Producers Shipping ore direct to smelters or to custom wills use Column No.1; 
producers opero.ting their own :aill use Colu.'1l:.'1 No.2. 

COLUlVIN NO. 1 

Tons % eu % Pb 

Crude Ore 

COLLT[lliJ NO. 2 
--~--------------

Tons 

Copper Conc. r--­
LeJd Cone. .4-4-71 
Zinc Cone. 

! . 0 0 

c0 Zn -'---

22.8 t ;; 

3·~7 47-+ 

(2) Averr:ge Price Received for Ivlet2.ls in _.',.boVG Production 

This to be the total of the ceilj.ng price plus 1Jre::liuns. 

Copper 
L (~ad 

Zinc 

\ O. l-.S" 

g.oo 
I a .lS-

¢/lb. 
1/1b. 
¢/lb. 

" Conn. Vc.118Y as bese 5.~-I 4 (, -

N.Y. ::s bQSO 7 1& + IJti I ~ t~v 

Efl,,;t St. Louis as b:1se f~ ["-J l"fo P,,-~ 

(3) What do you Gstimr:to your :iroduction would h~~ve been, Jc.nuQry 1st to June 
30, 1946, if the Let::.1 :.,;rice hr:..d b8tm: 

(4) 

Cu 14 3/8¢/lb. Conn. Vs.ll oy; Lec.d 8.25¢/lb. N.Y.; Zinc 8.25¢/lb East 
St. Louis (with no 1.:;r8Iliur.:;s) 

COLUMN NO. 1 COLUL11J NO.2 

Crude Ore Tons COPl,or Cone. ~d/ /0.. ('A,.<-< (...- r! 
I,e .s.d Conc. L,,·c<v4trii-.c "Y'-0_1 ~ 
Zinc Gonc. 

U,...L.p /1.. c--,J,,~., . ) 

Tons 
Tons 
Tons 

Who.t do you estiLJ.n:t;e your ) roduction would h~ve berm, J8.nuarJ 1st to 
30, 1946, if th8 net::;.l i)ric8s hal o3en: 

June 

Cu 16¢/lb. Conn. V211uy; Le:.::.d 11¢/1'o. :N.Y.; Zinc 9.50\i/lb. Enst 
St. Louis (with no ~_r orJiUL!s) 

Ci)I,llI'tN NO.1 ---
Crude Ore TOllS Co.;;>c;r Conc. 

LOJ.1 Cone. 
Zinc Conc. 

COLUMn NO. 2 

~ 

~-.... · - -~a--"..-,J_ 
Tons 
Tons 
Tons 

(5) Ii' e LJ.etal Conserv8.tion Price PIc.n, sinil'].r to the ~;res (;nt Premium Price 
Plen, were lilG.de l»rnanent for r,t 10'J.st i'i ve yenrs, 

(a) Wh2t would your yoo.rlY\ Jiroc1uction of ore or conc.:Jntr2.t8s be: U.p 40 10 
( b) Would such a -;l:1n caUSe you to GXjj:::.nd your e}."7J1orat ion-

develoiJr.10nt l;rogruIl? If so, 11;1'1 ouch? 50;; Vrc ~ 
( c) What effect would such a ~)l::m hnvc in increc.sing your ore reserves? 
(d) In view of 10\,i t:;;.riffs, how would such a lllan l)rOlllote n ho!!lthy 

mining industry? 



DEFARTMENT OF MINERAL Rk _.JURCa::.3 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Iron King Date I1arch 30, 1957 

District 
.; 

Big Bug Engineer Hark Gemmill 

Subject: Present Status 

I 
It is owned and operated by the Shattuck Denn TvIining Corp. 
TInion Bldg. Prescott.v Dan M. Kentro is acting Manager. 

\-

It is reported that recent improvements in the mine and 
~ mill facilities will enable the company to increase pro­

duction to about 1000 tons ·per day. It is a10s reported 
that improvements in metallurgical practises ~~11 result 
in substantial increase in overall recovery. 



Information from MINE INSPECTOR'S OFFICE - August,15, 1957 

IRON KING MINE, Humboldt, Ariz. (22 claims) McCabe Dist., YAVAPAI CO. 7-27-57 

y-
Owner - Shattuck Denn Corp. 
Operator - " 

Pres: Thomas Bardon, 120 Bdy, New York 
Sec: John A. Moss II " 

v Supt - EJlner Tpo!llkinson, Prescott, Ariz. 
)gen.vMgr. - A, J" Z~tlkl ,-' 

L - Z - C 30,000 tons month 201 men 

L.A.S. 

SHATTUCK-DENN 'CORPORATION, Humboldt, Arizona 

t IRON KING }ITLL 

} 

q~ , 

YAVAPAI COUNTY 
BIG BUG DIST. 

90 Tid flotation mill, lead-zinc, copper -

Operating 

September, 1957 B. J. SQUIRES, Field Engineer 



H. F. MILLS 
MANAGER 

)\. 

SHATTUCK DENN MINING CORPORATION 
IRON KING BRANCH 

HUMBOLDT. ARIZONA 

Nov. 8, 1946. 

:·r. C.Il.Dunning, I ' irector , 
Ie partment of Eineral ~esources, 
ZJ4 ~orne Bftl1ders Pld., 
?:>:J.oeEix. 

== 6S.r Cl'lD.clr: 

. I am returnin[ herewith the Que c tioEnaire cove ring 
re ta.l prices, 

It F' ~-~ pe8.rs to "'1')? that t}~e re mi .d~t te s-::;~e c3 iff i clIlties 
ex::)erie11CeC]~ '},r i -::,h t1J.6 ici.,ea t}""}.B. t r·· r. Sales h8.E n~cno1)~nd. ec . . As far a s 
" ' P""'Y'A c"n"crne r" I \.~'o1'1~ 8D""''''''ecl·~tc> an onDOY't:'· -n-i -t· ~7 to c.pll o' ;r \ . -..J C -. _ -' ....., J. V""" -', . . . ,. _ ....... _~ ;. J .... -' ct '-" ~ . .:..~ _~: _ .. '"~ __ ..... ..., ..... J___ .... . 

proc.uc ts in a free m8.rl{8 t 1.':i thout premil1.ms if ceiling price s 
''-.'ere remove c.. I am in f Siler of the ie.ea of payin[ a premium 
etove open market prices so that hieh cost pro~ucA rs can get by 
temporarily. If we are protectec. by suitable t &riffs ; the time will 
co~e, and not too re mo tely, when metal prices ~ ill reach a level 
sot h a t pr oc.uc tien will r e Bch CCrls1.illlp tion neee.s . The que s tion 
COI\~es 1..J.p whether t h is relatively s::'12.11 2.mount of ,rletal p roducec. ulfcer 
::out:: i~ r ~' ill be enoush ~o ir:terfel~e 1;',' i tr~ 8. :?rcnpt reach i:r::1C:, of" 
squlllt,rlum between 0rOc.uctJ.pn (?,DC1 COnSDJllptlon, b y 8. tenCienc7T 
to ::' spr888 the :;:,r ice. It t8Y=es only 8. very sr:18,lJ. a:m.o;jnt of 8. product 
sold at a cut nric e to upset 2 s table market, but in this c s se 
= believe there is little t o fe a r . 

It ap~ears to me too t ha t once Droduction de veloped 
ty f a ir fupen marke t prices is sufficient to Eest our needs, t h en 
it is use less to continue subs iC:.ies to hi[11 cost producers unless 
t hey are in a develonment sta ge with fair chances of ge tting into 
pr06uction l s ter 2.t cos ts at v.'hich they can s~vive unc.er :r.larket 
-prices . 

This letter is Em atte:-:1pt to enS1;;' e1' t;'c8 last two 
C~1..1estions • 

.... ........ __ l o _ ___ S. 



Mine 
V 

IRON :KING 

" . 

DEPARTMENT OF MINERAL Rc.;:;oOURCL, .. . 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Sept. 28th, 1942 

District BIGBUG Engineer A. C. NEBEIillR 

Subject: PRODUCTION POSSIBILITIES 

This property is located about I-f rJ.les east of H1lLllboldt, Arizona. 

The metals produced are zinc, lead, some copper, gold and Silver. 

The main production is concentrates of zinc and lead. 

Mr. Mills, Mgr., infonns me they are mining around 6000 tons per 
month, maldng 550 tons zinc concentrates running 49% zn, and 260 tons lead 
concentrates of 30% lead. 

They are mining st tons per man per shift, for all men employed 
in the operations, or 20 tons per man per shift for miners. 

The handicap to increased production is the increased costs of 
labor and supplies, and the payment of time and half, and double time for 
over-time work. 

Mr. I,liJ.ll thinks if tbe double time for Sundays was done away vIith 
during the duration, and a zero quota given, which would help balance the 
increased costs they could increase production by a large per cent. 

The men have got over the fear of the freezing order and that order 
\nll give no serious problems. 

They are nov. working 90 men, but could work some twenty more men 
if they were available. 

The men are asking for increase of wages, so Mr. Mills bas asked 
the men to appoint a committee to meet v'ii.th him and work this problem out, 
which they were to discuss tonight. He has worked out a bonus system 'which 
all men will share in, and through which the men will really earn m.ore 
money :per week than they are now earning, and he feels that it will be 
approved by the men themselves. 

I asked :Mr. Mills, if it were not against the policy of the company 
to write us the set up on this bonus system, if it is approved. 

A. c. NEBERER 



Servinq the Mining and Metallurgical Industry Worldwide 

m untain Stales mineral enterprises inc~ 
~. o. BOX 17960, TUCSON, ARIZONA 85731 TELEX: 66-6490 CABLE: MONSTAT PHONE: (602) 792-28D( 

Mr. Mike Greeley 
Arizona Dept. of Mineral Resources 
415 West Congress 
Tucson, Arizona 85701 

Dear Mike: 

August 14, 1978 

Here are copies of summary statements I worked up on the Iron King Mine 
in Yavapai County, Arizona. 

JCP/tk 

Enclosure 

Yours Truly, 

\ ..., ... ;,... 
~,-(;t.,.."/-

/ Jack C. Pierce 
i 

I 
1".,--

:,/ 



:' IRON KING MINE 

R\.\.1llboldt, Arizona 80 ru.lsr; north ot Phoenix 20 m11ee southeast of Prescott 

The original location of some of the Iron King mining cla.ims vas in 1880 

l.lhen outcrops containing minor 8!n..l)ur.rtr. of coppar, gold a.nd 1311 ver ~"e:!"e 

6.~\o se ove:red • 

The earliest recorded production Ya5 in 1906-07 when a tenl Bh1p~nts of 

hand ... sortad or~ .... -ere made to distant smelters. 

During World War I Bome lev-grade ?lmting ore vas shipped to the nearby 

Humboldt Cop~!" ~lter. 

In 1936 the property was Pll..">"'Chr"l.sed under tax sale by a group of 1nd! vi dual s 

vho developed. Borne ore near surfa.ce, fo~d the Iron King Mining Company in 1938 

and erect.ed a l40-ton (:per day ore intake capacit.y) milL The !,)rogreas 

of mining and development of the vein sycrt ... "':!l!l down "to 200-300 feat justifiM 

an expa..n.sion of the mill to 225 tons per dey in 1939. 

Shattucx Denn Mining Corporation purchased the property in mid-1942, at 

·..rhich time it \TaS eviCi.ent the operntions of the Iron King ~ining Company 

bE..d exposed th-;'! upper-.."ngt sec~G:ton 0"1 a rmjor l.ead-:dnc orebody~ 

In stages Shattuck Denn increesed the capacity of the mine end· mill to 

l200 tong :per day, at which level "the Iran Kin.g Ni!le rankcl &'"1Ong the 

t.op 6 u. S. lnines in the produc"tion of zinc and. am;Jng the to-p 12 in 

~ne production of lead. 

!n 1963 the orebody deterior&ted e,pprecia.bly (about 2400 f'eet in depth 

bt:!low surface) ",:00 the econ~c battle of m.J.r'Iri.val began. 'lTIe costs 

of labor, supplies and serv-ices ..... <=re increat1ing us th~ groo.e of ore va.s 

decreasing Me. by the en.-:l of 1967 ::t \mS no lO!lgc:t' pos.siblc to operate 

})!"o:fi tably • 'I'hB property .,as leu-sed t.o 8. :?ert~c=-sh:'? o"!: iw.i vidn .. l s 

'(,f1l0 opere. te fror.1l B lav :Y'lerneau basiZ -0... th B higIl 2.eve2. o:f' kaO".l-hw in 

1968 and vithin the yea.r they 8olso were :forced to su:::pend opera:t.ions. 

At that po::.n:t the operation waB o'..wp.9l:1ded inde:fini tely? t.h.a :.nine eM 

mill equipment sold ana. '(1M pro};>t.=rty tas since b~"t:!n in tl~ prasent 

liquidRtion stage. 

The Iron Y~ng orebcdy vas min~d to 6 depth from sur~ace of 3250 feet 

oVer e. ho:::-i:r.onta1 length averaging about 16 00 feet. and vitti an 

.s.ve::r:a.ge Y~:":n. vidt.h oi· 9 feet. ~re were excavated sene ~iO miles 

o-!: lS~8? (!.rifts, C:ro.Escut!$, !'iS~Sag e"",,1. vi...nz.'ZlJ 'tc dc'Volop and ~!ploi 1:. 

. :l:!.~ c:-:-'2nC"'Cty ~ 

,. 



Mine 

District 

Subject : 

DEPARTMENT OF MINERAL RI:.._")UR(;~S 

Iron King Mine Tailings 

Big Bug, Yavapai County 

Activities by Metex 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date 

Engineer 

July 3, 1979 

Ken A. PhilliP~ 

. / Heinz ~ley, 4310 North 69th Place, Phoenix, Arizona 85251, phone: 994-3461, 
and Dr. Edgar Puffe" West Germany, w~r~"-;n to discuss the Iron King Mine mill tailings. 
Mr. ScnTeyreported he was agent for 'f1:etex and Dr. Puffe a consultant working for the 
firm. They reported that Metex has ~d rights to the tailings and is evaluating 
them for reprocessing. The tailings have been drilled and sampled at one foot inter­
vals along the depth of each hole. The sampling provided the following average for 
the dump: 

Quantity Approximately 4,000,000 Tonnes 

Gold 1.6 gm/Tonne 

Silver 20 gm/Tonne 

Zinc 1.4 % 

Lead 1.0 % 

Size 75 % minus 200 mesh 

Original mill recovery appears to have extracted about 1/2 the gold and slightly 
ov~rl/2 the silver. Hazen Research has run lab tests on floatation, chlorination and 
cyanidation. A preliminary flowsheet being evaluated is floatation followed by cyanida­
tion, and is expected to recover 50% of the value of gold, silver and zinc. The gold 
was reported to be very fine with 54% minus 5 microns. 

If pilot studies confirm the preliminary flowsheet, plans are to construct a 
plant capable of handling 1000 tons per day and expandable to 3000 tons per day. 

KAP:mw 
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1987, there has been a moratorium on 
issuing new mineral leases and renewing 
existing ones. The uncertainty regarding 
the future royalty rate has been the 
cause of consternation for the mining 
industry, as well as the Department, but 
there is optimism that the situation will 
soon be resolved. 

Oil and gas rental income has 
dropped markedly during the past 5 
years as a result of the industry slump. 
If oil or gas were ever discovered on 
State land, the Trust would receive a 
minimum of 12 1/2 percent of the mar­
ket value of the oil or gas produced. 

Mineral-material royalties have grown 
steadily during the past 5 years. Re­
sources in this category include sand, 
gravel, rock, building stone, riprap, cin­
ders, decomposed granite, topsoil, and 
any other mineral material used in the 
construction industry. After the Land 
Department receives an application to 
purchase mineral materials, it conducts 
an appraisal and the material is sold at 
public auction to the highest bidder. 
Revenue is guaranteed on each lease be-

AZGS Accepts 
BOM Diamond­

Drill Core 

In early March 1989, the Arizona 
Geological Survey accepted a donation of 
nearly 32,000 feet of diamond-drill core 
from the U.S. Bureau of Mines (BOM). 
The core comes from 13 separate prop­
erties across the State (Table 1). The 
core was shipped from the BOM Twin 
Cities Research Center, where it had 
been stored, by the Minnesota Air Guard 
to Davis-Monthan Air Force Base in 
Tucson and then trucked to the Mission 
Unit of ASARCO Inc., where it remains 
in temporary storage. We thank members 
of the Minnesota Air Guard; Davis­
Monthan personnel; Robert Willard, BOM 
Twin Cities Research Center; Michael 
Greeley, BOM State mineral specialist; 
and James Litchenthan, mine superinten­
dent at the Mission Unit; for their 
generosity in enabling the AZGS to 
accept and store this drill core. Infor­
mation about the geologic setting and 
logs for each drill hole can be found in 
the references listed in Table 1. For 
localities with no listed references, no 
published information is available. Please 
call our office (602-882-4795) to make 
an appointment if you wish to examine 
any of this core. 

Arizona Geology, vol. 19, no. 1, Spring 1~89 

NEW AZGS PUBLICATION 
cause the company must pay an annual 
minimum royalty. Rentals from mineral­
material operations greatly increased in 
1987-88 when the department began bas­
ing the rental figure on a percentage of 
land value. Total revenue from the sale 
of mineral materials during the past 5 
years is only slightly less than that 
received from mineral-lease rovalties. 

Total revenues from subs~rface leas­
ing for the current fiscal year are 
expected to surpass those received in 
1987-88. The continuing high price of 
copper has allowed several companies to 
increase production. This is excellent 
news for the industry, as well as the 
beneficiaries of the State Trust. 

The following publication may be 
purchased from the Arizona Geologi­
cal Survey (AZGS), 845 N. Park Ave., 
#100,. Tucson, AZ 85719. For price 
information on this and other publi­
cations, contact the AZGS office at 
(602) 882-4795. 

Welty, J. W., and Schnabel, Lorraine, 
1989, Bibliography for metallic miner­
al districts in Gila, Maricopa, Pinal, 
and Yavapai Counties, Arizona: Open­
File Report 89-1, 123 p. 

This report is the fourth in a 
series of county bibliographies for 
metallic mineral districts in Arizona. 
The others, Circulars 24, 25, and 26, 
were published by the AZGS in 1986. 
Nearly 1,600 citations are included in 
this compilation. The report has been 
open-filed to permit timely access to 
the public. After editing and print­
ing, it will be released as a circular. 

Table 1. Listing of BOM diamond-drill core localities. 

Mineral Mine Name Commodity Total 1 
District Sought Footage 

Ajo Copper Giant -; Cu 1,400 

Apache Iron Apache Iron , Fe 1,200 

Artillery Peak -,,~ . Maggi~' C<lny"n- Mn 3,700 

Big Bug -,,' :c,", Iron King , Cu 600 

Christmas " - ' Christmas , Cu 3,700 

Cochise ii. tl'\.t'c Keystone p Cu,Zn 10,800 

Helvetia [ - ., King in Exile .:: Cu 100 

Hualapai "'u ''',0 Antler - Cu,Zn 2,100 

Lakesh ore .... ,.!" Lakeshore ~ Cu 200 

Pima 
;' - Esperanza , Cu 1,450 

Tiger - , .J ,~ !'-":.. Crown King- Cu 1,400 

Wallapai ,- Cerbat Pb,Zn 2,800 

W allapai , '" ',~ Civitation Cu 3,400 
,.,... t!:=."'" ~ ;'.~ :'., - -

1 Total footage is rounded off to the nearest 100 feet drilled. 
2 "n.a." indicates that no references are available for this core. 

References 

Number Reference2 
of Holes 

2 Romslo and Robinson (1952) 

15 Stewart (1947) 

69 Kumke and others (1957) 

4 n.a. 

7 Tainter (1948) 

18 Romslo (1949) 

1 n.a. 

6 Romslo (1948) 

Romslo (1950) 

3 Tainter (1947) 

3 n.a. 

8 n.a. 

6 n.a. 

Kumke, C.A., Ross, C.K., Everett, F.D., and Hazen, S.W., Jr., 1957, Mining investigations of manganese 
deposits in the Maggie Canyon area, Artillery Mountain region, Mohave County, Arizona: U.S. 
Bureau of Mines Report of Investigations Rl 5292, 87 p. 

Romslo, T.M., 1948, Antier copper-Zinc deposit, Mohave County, Arizona: U.s. Bureau of Mines Report 
of Investigations Rl 4214, 14 p. .... 

__ 1949, Investigation of Keystone and 51. George copper-zinc depOSits, Cochise County, Arizona: 
U.s. Bureau of Mines Report of Investigations Rl 4504,21 p. 

__ 1950, Investigation of Lake Shore copper deposits, Pinal County, Arizona: U.S. Bureau of Mines 
Report of Investigations Rl 4706, 24 p. . 

Romslo, T.M., and Robinson, C.s., 1952, Copper Giant deposits, Pima County, Anzona: U.S. Bureau of 
Mines Report of Investigations Rl 4850, 9 p. 

Stewart, L.A., 1947, Apache Iron deposit, Navajo County, Arizona: U.s. Bureau of Mines Report of 
Investigations Rl 4093, 88 p. .. 

Tainter, S.L., 1947, Amargosa (Esperanza) molybdenum-copper property, P,ma County, Anzona: U.s. 
Bureau of Mines Report of Investigations Rl 4016, 15 p. . 

__ 1948, Christmas copper deposit, Gila County, Arizona: U.S. Bureau of Mines Report of Investlga­
tions Rl 4293, 58 p. 
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LEAD-ZINC QUESTIONNAIRE 
October 8 1957. 

Do you approve of the Emergency Lead-Zinc Committee's seeking relief for the 1ead-
zinc industry and has it your authorization to speak ftr you? __ ~Y~e~s~ __________ __ 

vlhat Arizona Mines and Hills in the lead-zinc class do you control? 

(1) Iron King Mine, Humboldt, Arizona 

(2) _______________________________________________________________ ___ 

Vlhich ones are operating? (1) ____ Ir_o_n __ K_.l_·n~g~ _______ (2) ____________________________ __ 

If not operating, when shut down? (1) (2) _________ __ 

Number employed, prior to shut-down, in mine, mill or sections thereof producing 
lead or zinc ores? (1 ) 

Number so employed on January 1, 19577 (1) 

Number so employed on October 1, 1957? (1 ) 

Remarks 

Please fill in NOW, tear off, and mail to: 

(2 ) 

220 (2 ) 

205 (2 ) 

SHATTUCK DENN MINING CORPORATION 

Arizona Department of Mineral Resources 
Hinera 1 Buil ding. Fai rgrounds 
Phoer:.ix, Arizona 



Of 

I 

Mr. H. F. Mills 
Iron King Mine 
Humboldt t Arizona 

Dear Hap: 

October 4. 1943 

/ I have just received the follo,dng 
memor8na~~ from Bill Broadgate: 

ItSubject: Oil Burner, Iron King, Shattuck Denn. 

"Please tell Hap Mills that we have his c.hange 
house oil burner priority approved O.K. and that 
a notioe to h1mhas gone out." 

Yours very truly t 

J. s. Coupal, Director) 

JSC:LP 

.... 



Mr. H. F. M111s. 
I ron King !J.ine, 
Humboldt, .ltrizona. 

Dear Hap: 

April 1., 1942 

Monday _ the first day I arrived in Wa311ington, 
I had an interview with Dr. Wilbur Nelson anG. 118 told. ne 
at that til:18 thoy had not reissued your serial nUlnbcr. 
I explained to him your si tuntion and he said he ','fould 
check into it7 but that you should melee application. I 
told him it was ridiculous thn t a mine produciw; as much zinc 
and lead as that mine was producing should have to through so 
much red tape to do business. I then went over to the Zinc 
Division, WPB. and raised heck 7;i tb them. They said they 
~vould see to it that you immediately got your nu.'!l.oer back. 
They promised me they would ,~0 after it ri i;ht a7ray. In fact 
they called up Nelson's Department ~'ihile I was there and 
ra10ed hecl( abau tit, so you should have rec 8i 'led your seri al 
number about 7lod.."lesday or Thursday of last ':'reek, and if you 
did not, I would appreciate beinG advised. 

Incidentall], when you ~'rere in here a cou-ple of 
w'eeks ago you said you were Going to send us a check for 
the defense fund. but I note that none has ar:::-ived. It 
looks as though you got so busy you forgot it. 

:a th kindest personal regards, I a..11 

Yours 78ry truly, 

CIiA.::"1LES F. WILLIS 
State Secretary 



Honore.blo C"11'1 Hayden 
Onit'3<lStntiw S·j!l:.c te 
Washington. D. C. 

Dear Senator: 

413 Home Builders Bldg. 

May 12. 1942 

I am. ;nuch obliged for lour letter of May 6 enclo61llt~ tho letter 
from Dr. Wilbur A. Nal ::lOn. of' b~1"il 30 reg~l rd.illg tnd (m;Jtom mill s1 tuattoll 
ill Yuv!lpu1 COUt1~y. 

Exoepting for the Iron King the developr:lt.!nts Dr. Nol~;on lIwntions 
are very rocent, in tact £linea our original aorraopondenoe. 

I Ell'l '!;iL"ely ag:-ec :;rt til Dr .. Nelson that under tilt" circumstances 
<11.1,1 proo'Vidlng theeo 1r1113 .io get into operation as ··'Ie hoptj an:} 0xpect, tile 
cu atom mi.lling situution 'uill be thOT'Ou.;--;hly ooverod in YaVgIJhi County. 

}lowove:::-, it :l.ight.)(~ ';1011 to point th<lt thi,l (!lh3tom milling s itu ..... 
ation· will only be 8utlsf:;ictc,r-y if thaGe cut:itom li1111s arc ablo to handle 
th~) bonus paY1!lsnts to theu- eli,.mtn in a 1"'9aeorlublo .m:l expeditious taahion.. 
To th1 3 dtL1ie tho I .:,o~J';ln",: Milli..-'l.g Compau,.. whle!::. has been ;n.illiag .t~o;r'fJ oea 
fOl" ml1~l. prop !'-!:rtio3 in the neighborhood, finds it nearly ilr-"pos3ihlc. it not 
1m.pos3ible,to huuJ.loJ th~bollUi.1 p4Q1i1""nts to their cl10ut :J uuder tho 1:'l"ra$~ut 
s~·tup. 

I hope tOOd .'l blt:: to d1sCUTJ thl ;; rn,":I.ttel' "li tJ:l your goad [wit 
uu,d Dr. NGll .10n ill pe!';~on in tho very Uocl&l" future. 

(~i··t • vv. Miss Grace M. Sparkes 



Mr. B. F. Mills 
Iron King Mining Co. 
B\iiiibo17Ii, Ari zona 

Dear Hap : 

x::otXXXXXXXXXXXXXXXXXX X 

41 '3 Home BuilJer s BJ.: .. ig . 

May 15, 1942 

I have your letter of' May 7 and we haTe t aken up nth the 
M&tal s Reserve Company the problem of adjusting the 3ituation to 
handle jus ·t s uch cas es as yours. You are en tirely right in your 
conn e-Jetion on tht~ fellow 'Nbo loa fed l aGt year cauiling in t n i:.:; year, 
and it is one of the injustices of t Ile program w:hich ,vas supr;osed to 
be t ak en care of in the fixing of the Luotas ,but uni"ortunately it 
was not done very 0 Lulta bly. 

I do thinktua t N0 can get dornetlling Norked out on handling 
luilliu,s plants takl11g (m .-;to:m Or-i.E so thu. t add1 t ional productio!l 
c ', n be s timulated. Bill Broadga ts i::1 going to :-:lake tiL.:, t problem a 
spec i al order of business ilben ne getB to Washing ton. 

CFH:LP 

With kinde:3 t per sonal regards , I 8m 

Yours vor l truly, 

Cbair:n~m. J Board or Governors 
DOpclrt:'lent ot' Mineral Resources 
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IRON KING MINING CO. 
HUMBOLDT, ARIZONA 

"~,ire Charles '!Villis , 
51? Title ,~- Trust =1c1., 
Phoenix Arizona. 

~ear rha!."les:-

Thankc a l ot for your lett Ar of yesterday 
81'.'5 your effort toward snl'~t., . oY' ')'" 3. tr"-' ~ TI"'].t t o cracle, 
::r: h2d a lett e r frcT:" Prsrt Pickard alse: ~.n re -'9r-'1 to the 
same matter, Evidentl~ t>ere is a lot of a~itation for a 
ouick solution . CongratulatinDs on the Rppointrnent, you 
can do a lot of ; ood . 

T a~ still crabbin7 about the cut off point 
i'0 1" prem:!.um metal at the end of rebr~J.ary. ?e2."'~:". a' s my 
kick is net t h e TIoint of cut-off but the Doint of beITinning 
Iftstead of an appreciable arl01cnt of tonn&Dapsnt zinc for .­
F' ebrLl.8.ry, VIe h ad a defic it which we have not yet been 
able to O'Tercome, whereas actually we s h cu1 d ':lS.V3 8. s1J.r')lus 
carried forward. ::r: can see some iustification for a new nroducer 
st~rt~n~ with February production; but wtere ene!s Droduciion 
has be en so can c: tan t 8.S ours h~:U3 it mak'3s it t:J ' .'c>,. '-InYJever 
a reneral rule cannot be aD')lied without ~~t±n7 · some -
~'Lnnocent bystander or participant. I arrree , ,"~. tl~ you nOif\!, mere 
than eve; that if the price for all the metal had been raised 
about one cent t 118 !,lrecec.ure 'Hould have ::::een s2.illD13. As it 
is, the general New Deal Policy is bein~ folloTIed. The fellow 
vvho l08.fed last year h.-,s an exceJ.lent 8" .,'l::1ce to 88Sh in 
on Dre'TIimn metal prices, '?There with 'J.S, 'He 1,'Ip~C'e dcing all 
,,,Fe could last yeer Q:t;t c: it is with difficl::.1t;r that we can 
participate to any extent in t h e gravy. rosts have gone UD 
out of all proportion to the advanta s es of the proxram to us. 

~urtherreore, labor is ~e ttin c s o scarce, not 
.so ml).ch thru army inr""ctions, but bec8.1.}se o~~ the '}\Tages be=_n9; 
1)aic1 on g cver':1ment p:c>ojects, that it is new imDoss5.';le to 
exceed last years ouOtHS, S? callec~ j8ck ha::"cnqr men at 
?la~ staff are r;e ttinc: lXO to ' )3,50 ':Jer month. ",s cannot D9<y 
vYa':'es hi p-h en0'1--:,h to compete ~n'--1 stay in bus:'ness. Q'.1 r men 
seem to be satis~ied with their bosses, their ~orkinc conditions 
qn~ their wa~es, but hetween t his cnnstr~ction ~nd ~erhans 
the wanderl"st ()scasion e~ ';y this fine sTIr'n~ wgather, I 
am cultivating a fine crOD of t h inning Gre~ ha~r. 



IIr. H. F'. 1l1lls, 
Iron King Mining Co., 
Humboldt, Ar~~ 

Dear Hap: 

May 6, 194.2 

I have your letter of May 1 and r can assure you that 
one of our first jobs is going to be to straig!lten out the 
difficulty of getting bonus payments by shi?pers to custom 
mills. I feel that it can be done by a simple method. 

I talked to H. DeWitt Smith on the telephone and I am 
submitting the whole thing to Harry Hamilton who is handling 
it for WPE. I hope that I can get an early answer. 

It may interest you to know that I have just been appointed 
Public Relations Counsellor for Metals Reserve Company and my 
job Is to see wh~t can be done to iron out just such things as 
yours. Also, it is jobs like this that Bill Broadgate will work 
on in Washington. I am sure tbat we will find the answer in-the 
near- future. 

With kindest regards, I am 

CFW:MH 

Yours very truly, 

CHARI,EE F. WILLIS, Chairman 
Board of Governors 



SUBJECT: Premium metal p3.yments 
Custom mill Shippers 
iron King mining company 

Wash1llgton, D.C. 
11.7 29, 1942 

Harry l:k:mI.ilton of the metals Reserve, feels that the use of the new form. 

MR-18, as instructed in the new instruction sheet recently issaed out-

line proceedure for ore-buying agencies, will also solve the custom milling 

problem to a great extent. 

He would like the Iron King to try out this method and see if it is sati4-

factory, and please write H. F. Mills to that effect. 1 pointed out the great 

necessity for the Iron King, being in a complex district, to be able to 

function smoothly to help small shippers get into production, and that similar 

situations existed in Mohave County and elsewhereo 

.t:mn.ilton feels that the custom miller bas many loopholes by which he could 

gyp the metals Heserve on bonuses, and that eh does not want to place the 

custom miller in the same position as a smelter, unless a last resort. 

I told Hamilton that the Department of mineral Hesources bad resolved not to 

present in washington any but the most solid, worthy cases, well prepared, and 

hence we would not recommend such action but with a substantial outfit. 

I explained to l:lamilton the position of the Iron King and he said that if· the 

proposed proceedure is not satisfactory, we can get together and he will con-

sider placing mills in the same position relative to his shippers as a smelter 

now is relative to theirs. I used the Iron King as an example to discuss the 

contents of Willis' letter of May 20th. 

w. C. ./:tt'oadga te 



Mr. ' Harry Hamilton, 
Metals Reserve Compan7, 
RFCBulldlng, 
Washington; D. G. " 

Dear Mr. liamilton:. 

; .'.. .~ 

.. ' . 

- " .. 

,During the riast' week I liave b~en adVised oi ' two 'in~~ce~ " 
affecting coppe!", lead, or zinc product iori delivered <through custom lDillin-g 
plants, which make~ a p~oblem ~o ~olve as t~ a me~~od of handling custom ores 
and p~ying 'bonus 'pr1:Ges')hereon thro~.igh oustom milling plants. The present 
systemdoes n~t 'woi··:~~,:; .c ' ',;', " :,,:, , " , 

,i - , ..... ~" . r, '_,J _'\ ..... -.... --: .-. f r-., ',. ~'. .' ' . • . ~ .' ' " . • . . . .. - ~_ . ', ,-

, , " The J~1Tst 'oJ .the~e ~,ns-tance5 was the Re'public !line, Yr. HO~,~en, 
which ha,s' beenshlpp'irig .50: tons" a day of, gOod, copper ,ore ' to ,the Peru M1n~ng 
Companypl!1nt at '~g~1fe.~x1co,.. The company cannot figure howto ' get the 
bonus pa~13nts ;to~:", ' H09~er( ,.~, bQhu:f payments, are madato the .shippertiot~h;e , 
smel tar which, ~,: t.tlJ:s~, cas:~, ' ;'~$. J;?e ~~ru tftin.ing Coinpany. " Mr. Hooten' is, a , riew 
producer entitled to ' bonuS 'on' 'a1:l of his production and he has kept his ship­
m.ents right up because ,ths_ p~.uctlon was needed, but he has now reached a 
point where"he ea~lDot ~'tnaitce(rurthe:rshipmenta waiting!or bonus pa1lllenta . 
88 he alre~~y has a: ' ~?,~ : (o.r~orley 'tie(:r. llp~ ,We assi~ted him Inmakinfb~ 'd:~l 
with the ' bank, to , help' h~irr, ~t~ temporli,r.1lY" put the only reeal , soluUon is a. 
method of" ge~t1ng bonu:( pa~ts , to htm promptly. '::; , ' " -. 

, . ~ ,', -' . ,-'" The ·C?~he~: ~a~e," 'tron ' King , Minti{g Company ~ HUmboldt, ~fl~onaJ 
H • 'F. ru.l1~ , ' ~s.nllget;"" lS', ~" company l;h~t ) ,e ur-ged to' take custom ores to ;~~Uize 
their excess ~lUlng" c,~p8.cltl -. and in the ' interest o'i' getting out more production. 
Vie are nowadVi'soo" that' they , are going to have' to stop taking , any custom ore' 
because the custom smelters insist on full bonus ;lrices fjU1Jtly, of course) · 
and there is no rO,'llt1ne whereby th.e shipper can be aSfmred of get.ting them for 
the ,roducer. :F1:lrtpermore, there is a drag on ore received by the mill which 
has not passed through and ultimately gotten to the smelter in time 1;,0 get into 
t he affidavits for,-the" month; yet the producer expects settlement more nromptly. 
Mr. Mills writes'; 85 followst ' " 

_,,, "The 5f!lel tars are going to cut off On t!1t3 last car , racei vad 
each ' mcinth~ L Some custom ore might go out in the last car received by 
the smelter for the month, and the cons from the same lot may in pa.rt 
go out in the first car of t he following month. Unless each float cell 
and all bins were cleaned out and the product kept separate. there is 
no way by which one could be reasonably safe in executing an affidavit. 
The small batches of ore received would not make enough concentrates 
for a separate shiptlent. 



IRON KING MINING CO. 

HUMBOLDT, ARIZONA 

T,1ay 1, 194'? 

Yr. Sharlss Willis . 
C)1-:o"mix Arizon2 . 

T h '· · ·8 written ,T:'::rJ;J,Y Doucl as and "i'eiFiitt 
8Mi tt a"tout the d5.ffi8"J.t:r cf' ffi8,k:'nz an Ht tenm t t G Dr8pare 
ai'fidavi ts of proch:1Ction fr'Jill sm?l:!.. nrosp8ctors, OT'e v!l"ich 
is mer7sd with ours in g oin g t h ? u the mill. 

} / 
J.J. 

The smelters ar'" ~o in ;7 to c u t off on the 
lest C2.r received -each month . Some e'l.stOIn ore mi ::bt 7 0 out 
in the last C8r received by the s~elter for the month, and 
the cons from the same lot may in Dart ~o o~t in the first 
car of t h e f ollowing month. Tfuless each float cell and all 
bins were cleaned out and the nroduct kept senarate, there 
i s no way b~.~ w'~i8h one could be ree.sonably safe in execut=.n c: 
n!l affid8.vi t. Tte <,q.-,ll bE'. tches cf are received would not 
make enough concentra tes for a senarate s~iDment. 

So until suct ti~e a s I c s t D er~iss ion from 
the IN?B t " merge C~). stom iJroo.11cts lTi.tr c"'r O'vvr, we s h e.ll nave 
to rei'~).se outsid e are. T}:lj .s ~_s not r:'ccht v,}-].en critic8.1 

minerals are needed so badly and we have e~ceS2 canacity 
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SHATTUCK DENN MINING CORPORATION 
IRON KING PIVISION 

HUMBOLDT, ARIZONA 

CONVERTING FROM CUT-AND-FILL TO SUB LEVEL STOPING 

. Presented at 

MINING CONGRESS - portland, Oregon 

September, 1964 

by 

Curtis R. Sundeen 
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The Iron King Mine is located about 18 miles southeast of 

Prescott, Arizona near Humboldt, along Highway No. 69. This area 

is known as the Big Bug Mining District. 

HISTORY 

The mine was operated intermittantly from 1906 to 1936. At 

this time it was taken over by Iron King Co. and operated untll1942. 

Shattuck Denn Mining Corporation bought it in 1942 and it has: .' 

operated continuously since that time. Approximately 5,000,000 tons 

have been mined since it was first opened. 

GEOLOGY 

Geologically, the Iron King ore body 

oriented en echelon and localized along a 

I 
I 

consists/ of 

shear zdne 

a veil system 

in Pre-
/ 

Cambrian, tuffaceous andesitic and rhyolitic rocks. 
I 

It is a typical 

i . ' 
concordant, massive sulphide ore body made up o~ a series of narrow 

I . 
veins dipping 80 degrees west and plunging 60 degrees north. 

! I 
Most of the veins are only 2 feet to 4 feet in /width and up to 

! / 

400 feet in economic length. These individual veins, however, are 

closely spaced (or even in contact with each/other) and thus are 
I 

mineable as a unit varying in width from 8 ,eet to 20 feet. The 

total mineable length on a level is approximately 1600 feet. Re-

covered metals in order of 
. . / 

importance are .zinc, lead, silver, gold, 
i ' 

copper, and cadmium. 

! . : ~ 
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EARLY MINING 

During the early days, much of the mining was done by shrink-

age and open stope methods as wall rocks were firm and dilution 

and safety were no problem. As mining progressed to lower levels 

and stopes remained open, concern developed over a possible air 

blast from sudden caving. Accordingly, it was ,.decided to fill the 
.. .. ... ..... 

stopes to eliminate this possibility. A gob systemwa-s- .started 

by caving schists above the 600 level. This gob system is stilt · 

being used and caving has extended to surface. The waste material.-. 

from underground development is returned to thi.s / cave by conveyor, 

providing gob fill for stopes. This was supp~emented by bulldozing. 

the conglomeratic and gravel overburden into /the cave. However, 

it now becomes less important as cut and fill mining is abandoned 

in favor of sub level stoping. No attempt is made to gob stopes, 

but rather, the stope is allowed to gob itself by caving from the 

hangingwall and old gobbed stopes above. 

The system of open cut and fill was continued to the 1800 

level with occasional square sets being used in faulted areas and 

as mining approached a level above. From the 1800 level down, the 

amount of timbered stopes increased, due to bad ground which 
I 

/ 
resulted in a corresponding increase in mining costs. From drill-

ing, it was evident there would be a decrease in ore values below 

. "'; 
.' " 

.~~.~~ . ... 
" , 

•. :-.,- -:-_7:7 .• _-_-::::-.=::::.~....:...:..:::;=.:~_::_:::~'.::_ . ..:-.. =::.~: __ _:.-~_ :::--:"':":"::=:"'-::=:':-:.::;~-';;:":":"'-::='~~~:::--:-0.=--~ ., .... ~_ . ..-
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,,-, 

-'''>", 
...... '"'-. , 

................. 

-'-

the 2100 level, and this fact, plus increased mining costs, made 

it evident that a cheaper method of extraction must be developed. 
- -' 

It was decided to try sub level stoping and immediately plans were 

underway to develop the 2200 level for this me,thod. This was done, 
/ 

and the level was brought into production in July of 1963. 

MAIN LEVEL DEVELOPMENT 

Development of a main level consists of driving a footwall 

drift the entire length of the ore vein, a distance of approximately 
, 

1600 feet. This drift is 40 to 50 feet distant from the footwall 

contact of the ore vein. In the past, these drifts were driven 

15 to 30 feet from the ore vein, but due to incompetent rock near ' 

the ore zone it resulted in excessive drift maintenance - either 

bOlting or timbering. The increased distance provides a greater 
" 

pillar and more competent rock. Cross-cuts are driven normal to 

the ore vein on 110 foot intervals, extending into the hangingwall 

far enough to provide the desired tail room for cars. When the 

footwall drift and cross-cuts have advanced 300 to 400 feet along 

strike, the ore drift is started, and is driven 10 feet wide by 

13 feet high along the ore vein. Steel sets, made of S" x S" wide 

flange beams, are installed, forming a slusher drift thru which 

the ore ,is drawn from the stoping operation. Driving of the drifts 
I _ 

is done in the conventional manner with jumbos and mucking mach1nes. 

/ 

/ 

.•. ! ~ '~~." · .. ~: . - - -. ~-~ ·l -- : .. ---~. --7c~-~~- ~'~ ~ 

.' 

,! 
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STOPE DEVELOPMENT / 

Stope development is started as soon as the ore drift has 

progressed to the second cross-cut. The initial raise between 

levels is driven with the Alimak raise climber, cutting sub levels 
/ 

at 53 feet and 106 feet. The raise is holed through to the level 

above and drifting on the sub level is started. Two sub levels 

are driven equi~distant from the main level,leaving a 15 ft. to 

18 ft. crown pillar below the upper level, and are designated "A" 

for the upper sub, and "B" for the lower sub. Sub level drifting 

crews consist of 2 men on each sub level. 

Raises are drilled out with long hole machines which are 

located on each of the sub levels. A pattern-.of five 5-inch holes 

and four 2-3/4-inch holes is drilled thru the ore pi·li.a.r from one 

. sub level to the next, a distance of approximately 40 feet. BY 

loading one of the 5-inch holes and the four 2-3/4-inch holes, it; 

is possible to put the raise thru in a single ?~ast. The size of 

the raise is approximately 3 feet by 4 feet, large enough to pass 
I 

sub level development muck, and lateritis jused for traveling 

and ventilation. When larger raises are required, additional holes 

are necessary. Four to five man shifts are required to develop 

one 40' raise. 

"B" sub level develo~ent is ' 100' to 200' ahead of ;"A" sub 
I 

level, in order to provide separate muck-handling raises' for .each 

drift. 
/ 

, .. 

. I 

" / 
r . , . 

. . . ._... . .. . . . . .. .... ~'r' '' .--''-'',~''~'--'' .... .. .,.,- -,/-



" I 
5 

. EQUIPMENT 
I 

Driving of sub levels is done with stopers,! jacklegs,and ' 
! 

electric slushers. The stopers are used to dri~l a toe cut off 
/ 

the back of the 12' high drift while jacklegs rre used for the 

lower holes. 
./ . 

The long hole equipment for stoping and /raises consists of 
/ 

a hydraulic drill boom mounted on an Eimco q30 crawler track. 

This piece of equipment is assembled in the mine shop. Drills 
I 
i 

used are Ingersoll Rand 475's with. remote'controls. It is particu-

larly important that the rotation controls be remote when handling 

sectional drill steel. 
I 

Main level drilling jumbos are made up in a similar manner to 

those used on sub levels. TwO automatic drill booms are mounted 

on a 631 Eimco track base. The 631 base is longer than the 630 

base and offers greater stability for the longer booms. 

STOPING 

When development has 'progressed 300 feet along strike of the 

ore body, stopi~g is started at the initial raise. From this stage 

on, we have both development a~d production crews working in the 

area at the same time. Production 'crews consist of one long hole 

driller on each sub and one blaster for the stope - a total of three 

. men. 
. I : 

The standards as set up by the industrial engineer~ng depart-

'j" 
/ . 

--,-'--.,----'c-cc=.,--:=-:-.~. =. ,;...,.·· .-.---~~-.-~ .. ---,.,c:-.-_: ::::-::-:-':::-c:~c=-_:==:c=c:-=:-==.-: :=-~ 
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I 

ment indicate that 210 feet of ~-3/4" hole can be drille~ in one 

man shift. This is based on 40 foot .hole lengths. Production 

records indicate footage of 200 feet to 250 feet per man ·shift. 

The location and angles of holes to be drilled are determi~ed 

by the Geological Department and are recorded on the walls of the 

sub levels for use by the long hole drillers. The blocks between 

Sub A&B and Sub B and main level below are drilled out well in 

advance of stope blasting. Burden on the holes is approximately., 

4 feet. Blasting is then started on the lower bloc~, using ammonium 

nitrate with prim~ord and initiating dynamite. One to two rows 

of three holes are blasted at a time. The lower block is advanced 

ahead of the upper block a distance ,sufficient to keep a clear, 

open face for blasting. Withdrawal of the ore from th'e lower block / 

is started immediately, providing room for ore to ~ blasted from 

I 
the upper block and, also; maintaining a clear face in the lower 

block. The ore is withdrawn through the slusher rrift 
I 

scraped into cars and trammed to the shaft • . 

being 

The 15 to 18 1 crown pillar eventually crus~ and caves into 

the stope. This cavinq occurs 300 feet'to ,400/~eet behind s~oPinq 
operations, so it does not allow go~ to dilute the ore ~ear active 

faces. In most cases the crown pillar is rec~vered in / the regular 

draw of the stope. : .) 

i 

I 
changi~g to this type of 

.. -.: .... ~. 

During initial consideration o~ 
";' .. 

mining it was recognized that dilut:l-:9n ~uid'be 
. '~ .. : . , I ' 

"/ 
a problem. However, 

':. ~.' - . . ,:.\ l ' _,I 

, , 
; 

: ~ -)" .;-

. ' .. ' I 
- - -.-.- .- . . ~ , ' . --~-- ... ---_._ ..• --- ... -.- . -~- - - - . --.. -. - .,. _ . . - - ." ', ' '': ... ---. .. ---,-- ----.. --:-.-~-.- : . :--------~-- -- -;.: 
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from previous observation it was known that there seemed to be a 

period of delay of a month or more, after a stope had been opened, 

before caving action caused serious dilution. 'The late of mining 
// 

was predicated on these facts, and if mining is conducted with 
/ 

speed, dilution is held to a minimum. Where the rate of trU.7ing 
I / 

lagged, it was necessary to leave small pillars in order jP arrest 

caving action in the hangingwall. These pillars! crushed sometime 

later and in most cases were recovered. 
I . _c_" ' 

Based on the last : S blocks 
! . .' I 

mined, there was an indicated overdraw of l~ on This, 

" 

of course, was due to dilution. The h'angingwa,a.l 

tonnager 
materi?l di~ carry 

J 

values: consequently it was not as bad as one, might think. From 
I ' 

experience it has been ,found that when lO~llO per cent of draw 
/ ' 

is attained there is a marked drop in assay/ value. 

Efficiencies attained have offset the/ drop in grade due to 

dilution. Stoping by the old method produced approximately 6-7 tons 

per man shift. Sub level stoping now prOduces approximately 16 tons 

per man shift. This latter figure includes stope /preparati.on and < . ,'. " 
J 

all other services charged to stoping, such as tJamming, machine 

shop, and electric shop. As we gain experience, we expect to 

improve our efficiencies considerably. 

The two most important factors contributing to the success 

of sub level stoping at Iro~ King is speed of getting ore broken 

and fragmentation. Good fra9'mentation contributes to speed of 

wi thdrawal and reduced se.c()~~~ry blasting. " 

, ' , 

, 

'~--' , ,-- - - --'-c-:-cc------
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To date, sub level stoping has worked well at Iron King, 

and we are looking forward to continued improvement which wi11 

assure many more years of production. 

/ 

/ 
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HOLE PATTERN FOR 
LONG HOLE RAISE 
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