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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA 

PRIMARY NAME: MINERAL HILL MINE 

ALTERNATE NAMES: 
AZURITE 

PIMA COUNTY MILS NUMBER: 228 

LOCATION: TOWNSHIP 16 S RANGE 12 E SECTION 35 QUARTER SW 
LATITUDE: N 31DEG 59MIN 11SEC LONGITUDE: W 111DEG 05MIN 09SEC 
TOPO MAP NAME: TWIN BUTTES - 15 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
COPPER SULFIDE 
SILVER 
GOLD LODE 
LEAD SULFIDE 
ZINC SULFIDE 
MOLYBDENUM SULFIDE 
WOLLASTONITE 
TUNGSTEN 

BIBLIOGRAPHY: 
AZBM BULL. 189, P. 135, 1974 
ELEVATORSKI, E.A., ARIZ INDUSTRIAL MINERALS, 
P. 53, 1978 

ADMMR MINERAL HILL MINE & MILL FILE 
ADMMR "U" FILE CU 36 
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MINERAL HILL MINE & MILL PIMA COUNTY 

Skillings Mining Review Jan. 20, 1968 p. 18 USGS Bull. 725-J p. 419 

E&MJ Vol 166 No. 11 Nov. 1965 p. 21 USBM RI 5650 

MAPS - Upstairs in the flat storage area - Third Drawer 
MAPS - Upstairs in the rolled ABM file boxes - under Plumed Knight Mines 3 maps on one sheet, location map, cross-section of formation and ore zone 



BARNSDALL MINING COlo/iPANY OF DELAWARE 
SUBSIDIARY OF BARNSD.-\LL OIL COMPANY 

SENEC.A, ~lISSOURI, U.S.A. 

December 7, 1943 

Mr. George A. Ballam 
Ar1zona Department of 
Mineral Resources 
Phoenix, Arizona 

Dear Mr. Ballam: 

I want to thank you for the time given Mr. 
Lewis and myself dur1ng our visit with you last week 
and we hope that we will be able to work out something 
which will help our two properties in Arizona, namely 
the Johnny Bull property in the Chlor1de Distr1ct, and 
the Mineral Hill property 1n the Pima M1n1ng Distr1ot. 

Any 1nformat1on you m1ght get on either of 
these propert1es, we would certainly be glad to have 
you pass on to us. 

Yours very truly 

BARNSDALL MINING CO. OF DEL. 

~ 
EHD:WMD E. H. Dobbs, V1ce President 

4 1 :;' - . 



January 11, 1943 

i-- I.IIIiliPJ.\.L BILL 
f-- (-.'Theal ton S:. Bilby) 

To: Director, Dept. Laneral ~'- esources 
From: George A. B~ llam 

l'::r. TNhea.l ton has not yet returned to ifucson. I have called 
repeatedly, and his whereabouts are at present unknown. It will be 
necessary to see him to get the ini"ormation Ur. ~;lillis called for, 
since we know from previous experience that no information on this 
property is available elsewhere. 

I am trying to contact him from day to day, and as soon as 
I can C!.O so, will furnish whatever information I can obtain from him. 
Please notify CFtN that I'm on the case. 

M 1ning Con~!8"',!OUrn~1 __ . 
  

   
 

  
 

 
     

 
 
 

  
 

  
  



V"....' 
Mr. Harold Wheal ton 
Pioneer Hotel 
Tucson, Arizona 

Dear Mr. Wn~alton: 

DecembGr 31, 1942 

We have had an in-luir'lJ frOhl thG War Production Board 
asking us to furnish them .v1th complete dBtal1s on the 
Miueral Hill proP ( ~ rty. ~V8 do not have this information on 
hand --;tid it If.J.grrt be of aclvan tage to you to have it sub
mitted through the De.?artment. 

Ii' this information can be sent to us. I' "will gladly 
forward it as r equested. 

I have h~ard fro:"n Bill Broadgate in Washington and. he 
told ~ne ie enjoyed !lis v1si t ~'11 th you ver:f much and ',lTas 
sorry tha t h e) could not b!') ' of more hel ) i.Ll.<ier thc-'l exl :3ting 
conditions. 

\ 
With best wishes and kindest regards and hoping to see 

you sQmeti ~ ~le sQon, I am 

JSCzkk 

VOr:!- truly yours, 

J. S. COU1)ul 
Direotor 



December 30, 1942 

MEMORANDUM 

SUI3.TECT: Mineral Hill 

TO: George Ballam 

FROM: J. S. Coupal 

PIJ.3,03 r.otc the enclosed memo~a.l1.dum and latter from 
F. H. Ray3S .'l:1d ~ls0 th'] r~:?ly 'Jy C:tarl :)s 1". Wi.llis to Mr. 
HaY~fl. 

I ;JUggc}Rt ~:::lt you S ~)P, rI..r. ?lh!3al t'Jn and .~et ·.~~at 

i::fo~'1tion you can 30 thnt wc !1D..y ror~·18.rcl. it to the War 
Prodllc~io!! Boa::-rt, CO;l 11 .1r D:!.'"nnch. 



washington, v.C. 
Dec. 13, 1942 

~UBJECT: Associated uopper ~ompany, 
i- ruinE3;!U .trl.ll 
..-. .oa.rold V'Jheal ton 
r-- Ra~h Bilby. 

.J 
.' (\q\\I'! 

\lr\v\,-

i.Chese men did not get in touch with me. I ran into several 
days after they arrived in Senator McFarland's oftice, when 'iJhealton 
presented Sam's card. 

Apparently they contacted D'Autremont and he took them over to WPB. 
This is OK with me as it just saved that much t<ime. However, 1 
could have saved them a lot of running around, I think. 

The ans"~Ier was wl:E.t I expected. In tact when they told me their 
project and appl7oach, I told then that I could quote almost to a word 
their anm'ler frOIl the Copper Branch. I did, and it was exactly what 
they had been told. 

This project sounds 30od. They say they have haU a million tons ot , 
~ average copper ore blocked out. It this is true, and they say they 
have supporting reports, it should be a good deal for WPB and MRC. 

But when Silver Bell and Christmas are turned down, they can't expect 
much right now until 1~ get this situation smoked out. 

The Copper Branch is at least being honest and telling those who 
come to them with projects that although they ·will be glad to look over 
the data, they can give no encouragement to an applicant to spend a 
penny working up a deal, consequently he should go home, do nothing 
and not fret until he gets word that there is a chance of clearing his 
application through Facilities Clearance Board. 

The Zinc and some of the other Branches are still giving applicants 
the run-a.round. This costs money and time. Besides I think it is 
dishonest. 

13111 Broadgate 



Washington, D. C. 
Dec. 11, 1942 

M [ .. ,,. p ~ I - - ~ "" •• -:- ., -.~ I DEPT. 11i!: .. :! ;·. \i" ~ k',."" .. I 
Rr.!':-~~~rn 

[.r·.n., ..:; \;,~ ', J I 
DEC 14 1942 I 

I Subject: Mine projects, WPB, 
Jlineral Hill Mine J 

r'·Associated COpper Mining Co. 

PHOENIX, ~. ;:i ;{}:'! 't i 

I have been in conf'erence with H. Wheaton and Ralph Bilby today. 

It appears they have been in town several days J but did not call 
before. 

The Copper Branch ap];6.rent1y bas turned a pretty cold shoulder to their 
proposition. 

Bill Broacigate 



Deoember 11, 1942 

,-
MEliliJ RAN DUM SUBJECT: Mineral Hill 

p- - Harold 1ihealton 

TO: w. C. Broadgate 

FROM: J. S. Coupal 

Mr. Harold Wheal ton, TNCO has aoquired a laase on the Bainsdall 
011 Co::~pany yrOp r3rt~r at Mineral Hill just south of T'..lcson, will 
cull on you in Washington for your guidance. 

ir!r. Wheal ton has a good prop8rty end will want to know just what 
course to follow -tt) S'3 t fiFe hr~lp in opening the mine up. I 
k.tl~Vl ll1r. l;Vb9al ton '3.n(i <",.:-a -personally int9r·-:; sted in seeing him get 
th9 b ~ 8t of attention. 



October 8, 1942 

MEMOR..l\.L\IDUM 

To: 
From: 

Director, Dept. Vlinera1 Resources 
George A. Ballam 

o: :~] r.:~ ·;~~ 
I ~ :. ...... ~ . ~ ':J. ,' ... , i f 

In re:9ly to Earl F..astingsf request for ini'ormation on the :.linera.1 Hill 
property in the TvTin Buttes area, there is little information availabfe,--but 
I will render a summary to date. 

The property is located about 25 miles southwest of Tucson on the ~T.in 
Buttes highway which cuts some of the claims. During the past, from 1898 to 
1918 it is reported to have produced $2,000,000 in cop,er and silver~but all 
records and re~orts are in possession of E. S. Re€Ser, Pres. Barnsdall Oil Co., 
of fulsa, and Mr. Reeser has refused on several occa.sions to give any informaj;ion. 
Mr. George Col "Tfocoresses of Phoenix spent considerable time d)n the property but 
was unable to obtain this infonnation despite considerable correspondence on the 
subject. 

The ore values are reported to be of milling grade, and occur as replace
ments in limestone beds which outcrop along the Mineral Hill, dip~ing gently to 
the south. ':rne hill itself is quartzite on the north and little work seems to 
have been done in the contact, although several shafts have been sunk in the 
flats to the south cutting the limestone. One of these, that farthest south 
is in blue limestone for its entire de~th, and appears to have encountered no 
ore. Nost of the productlbon seems to have come from development near the hill 
where there is evidence of a mill and a considerable camp. A newer, incline 
shaft has been sunk near the quartzite zone, but it is not known whether any 
large ore body was developed. In fact, I visited the property with Wm. Kemp, 
formerly geologist with C.& A, who had worked the area, and he seemed to be 
unaware of the existence of the incline shaft. 

Some interest has been shown in this presumed body of mill ore. Mr Shanklin 
visited and examined the property. Since the vTorkings are inaccessible, and no 
information available, the examination was confined to s~ace mowings. He was 
interested in the possibilities in the quartzite contact. Cliff Carpenter also 
went over the ground with Mr. Kemp, but knew nothing about the later development 
to the north. 

Shoirtly after these men had looked at the property, Nicko1ai and Whealton 
of Tucson, were able to obtain a lease J.IIIl .,, ,i i "" •• 13 3 2' 3 1 t x;tfkom Mr. 
Reeser. Amount paid down was ~~ lO,OOO. I saw a letter :from ":Mr. Reeser to Mr. Wm. 
lawson, who was also interested in the pro~erty. The former said that he had 
found someone who was not interested in t he 'antecedents' such as reports, etc., 
and had negotiated a lease for substantial down payment. The feeling here is that 
the present lessees are not interested in operation, and are holding purely for 
speculation. 

According to reputable men here, the ore is of low grade and would 
require milling. On account of the fact that there are already quite large tonnages 
of ore develoged in the ~~n Buttes district, which are unavailable due to lack 
of milling facilities, I believe the Hineral Hill property should be classed as 
one of the longer range possibilities. For further information I suggest that 
I·.:r. Colvocoresses be contacted, as he had spent considerable time investigating 
its possibilities. 

./ 



OctO~er 1, i942 

MliMORANDUM 

TO: George A. Ballam 

FROY: Earl F. Hastings 

KL.'lO COPPER 

Sam thinks that this shoull be in our production poss1bility 
survey. SUgg3St tl:2.t yeu get us some inform:.lt1on. on the :nine. 

'lie have som·. :! in.i'orI1l(;1 t ion l"'el~ ti va to tha racen t option from the 
Barnsdald 011 Company on this property but have litt10 or no 
inf'o::'mation fiS to it3 pl"ospacts. Do you believe that y()U can get 
us 8uough data for a br13f report. 



SUBJECT: Iv1ineral Hill !-.line 

Washington, D.C. 
Sept. 2, 1942 

tlillis letter of Aug. 28 to F. H. Hayes, 

CONFIDENT IAL 

SEP l 1942 
PH08'CJ •• , AfH~OrL\ 

I have heard at the copper branch that they have been doing some 
work on this property (that is, on some project) but I don't know 
just what it is except that evidently someone was looking for financing. 

I did get the impDession that they do not consider that there 
is any support for such a figure as a million tons of 3 to 3tfo ore. 

Bill Broadgate 



~r. Harry Hayes, 
Copper Division 
War production Board 
Temporar'J "TIn 
Washington, D. c. 

Dear Harry: 

Ausust 28, 1942 

You '.01111 be int(3rooted to k :-..Oil we have found sor.te operators 
".-:i th plenty or ca~i tal who are going to tal(Q o?cr the :'iil:tlral Eill 
property south of 'I'uCSO::l. I boli3ve y01.J. l(~-,OW about this )ro,orty 
71Lich has 1 , GOO ,iJ')O tOllS of ore runnin6 betweon 3 n.cd 3~ per ce'nt copper 
and is adapted for largo scale operQtio~. 

Tto ;roper-ty ~rodUC9d abo1.1t 8,000,000 pounds of co:?per during 
':lorld 'Har 2io. 1 and shut do~m imI:1odi:3tely after t ho war and has not run 
.since. ~ t 1133 bCOrl o7i1ncd by thE> 3.arrrsdall Oil Gomymy which ha3 beon 
un-;'1 illin;~ to turn loose oi' it ilntil rccor:tly. 'I'!:ese now ,;>00p10 v;ill be 
ablo to fL:!.a!~ce t Lcrnsol vas OJ; t ':fO 8ay bavo to c~ll on your clepartnent 
for bel, in :;cttinz t he necessary 30rial number and priori tics. It can 
be bro'J :;ht into ~roduction ic a rolati701y short tii:le. 

'.10 £\:-0 ~;at!1c ri.n3 the c~::,l c te data r0 :,;ardln;~ -the ) ropcrty so 
tb1 t you may hnva i t a~/aila'ole in 'Hao:.:ln..3ton. 

CJ??: }JH 

~fl1 th !:indeot :>orsonal re~rds,. I am 

Yours vcr-J truly, 

CI1\;""L~ -.a'. WI:.LIS, Chui:::-r.:an 
303m at Governors 



MINERAL HILL MINE & MILL PIMA COUNTY 

Visited Mineral Hill mine, talked with A. Bowman's secretary - 4 men added to payroll. 
GWI WR 11-29-65 

George Green has been appointed pilot plant superintendent in the research department 
of Banner Mining Co. , at Mineral Hill near Tucson, Arizona. Skillings Nov. 12, 1966 

Active Mine List April 1967 - 52 men Active Mine List April 1969 - 14 men 
Active Mine List Nov. 1967 - 20 men Active Mine List Oct. 1969 - 19 men-A.B. Bowman 

Active Mine List April 1968 - 15 men Active Mine List May 1970 - 19 men 
Active Mine List Oct. 1968 - 14 men Active Mine List Oct.1970 - 20 men 



DEPARTMENT OF MINERAL RESOURCES 

Mine 'Mineral Hill Mine & Mill 

District Pima. District, Pima Co. 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date 

Engineer 

Sept. 27, 1963 

Axel L. Johnson 

Subject: Field Engineers Report. Information from F.D. l'tlaCKenzie 

References: Report of Dec. 21, 1963 & previous report. 

Present Mining Activity: Mineral Hill Mine not operating. 

~ineral Hill mill closed down May 27, 1963. The mill had to stop operating at that 
time on account of the Palo Verde Mine closing down due to a strike at the property 
by the Mine and Mill union. This strike is still on as of this date. 

Banner Mining Co. maintains their offices at Mineral Hill. 26 men are employed by 
this office - 5 in the Geology Dept., 5 in the Engineering Dept., 4 in the Accounting 
Dept., 2 in the Assay Office, and 2 watchmen, the remaining 8 being administrative 
officers • 

. Among the officers retained by the company are: 
'Allan B. Bowman, Gen. Mgr. 
'E.C. Bowman, Purchasing Agent 
'F.D. MacKenzie, Geologist 
IF.C. Prince, Chief Accountant 
IB.1-1. Venable, formerly Gen. Mine Supt., is no longer with the c.ompany-,ar 
'Frank Horton, former Mill Supt., at al are no longer with the company. 

The option to lease by the Anaconda Co. of all the Banner Mining Co. properties in Pima 
County (see report of uAnaconda Banner Explorationfl - l-f-B.Y 17, 1963) has been extended 
to April 14, 1964. 

Active Oct. 1963 
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DEPARTMENT OF MINERAL RESOURCES 

Mine Mineral Hill Mine & Mill 

District Pima District, Pima Co. 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Dec. 21, 1963 

Engineer Axel L. Johnson 

Subject: Field Engineers Report. Information from F .D. MacKenzie & A.B. Bowman. 

References Report of Feb. 2, 1962 and previous reports. 

Present Mining Activity 
Mineral Hill Mine not operating. 
One half of the Mineral Hill mill was shut down for repairs as of this date, 

and this repair wor~ is expected to require from 2 to 3 months time. The remaining 
one half will continue to operate, however. The mill capacity is, therefore, reduced 
approximately 50% until the mill repair work is completed. 

About one half of the men normally working on the milling operations have 
been temporarily laid off until the mill repairs are completed. 

Exploration 
Daimond drilling on contract by Glen Thatcher, with 2 diamond drills operating 

in the Mineral Hill area. 



Mine 

.... . 

·DEPARTMENT·· OF MINERAL RESOU'RCES 

Mineral Hill Mine and Mill 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Feb. 2, 1962 

District Pima District j Pima Co. Engineer Axel L. J ohnso n 

Subject: Field Engineers Report. Information from F. C. Prince 

References Report of July 26, 1961, and previous reports. 

Present Activity Mineral Hill Mine is not operating. 
The Mineral. Hill mill is operating 3 shifts, 7 days per week, and 

milling about 1,000 tons of ore per day, all of it coming from the Palo Verde Mine. 
The shops and offices of the Banner Mining Co. are located at the 

Mineral Hill. A total of 68 men are working at the Mineral. Hill. Of these, 36 men are 
working in the mill, 13 in the shops and on sufface, and 19 in the office. 

The capacity of the mill has been increased since my last report, by 
the installation of larger crushing equipment, and more flotation cells. 

The Banner Mining Co. of Tucson, Ariz., is producing about 1,000 tons of ore daily 
from stoping operations on the 700 and 800~foot levels at at its Palo Verde mine. 
The ore is milled at the company's Mineral'Hill mill. Capacity of~he concentrator 
has been increased by the installation of larger crushing equipment and additional 
flotation cells. Banner employs a crew of 200 at the Palo Verde on production and 
mine development, and about ol:70 at the Mineral Hill mill, shops, and office. 

Taken from MINING WORLD, April 1962, p 39. 

Active Mine List Oct. 1962 - 90 men working 



PROCESS FOR COPPER ORE TREATMENT 

A process for copper ore tre~tment has recently been patented by Frank 

E. Horton of Tucson, Arizona, mill superintendent for Banner Mining Company 

of Tucson. The copper extraction method prepares an electrolyte from 

oxidized copper ore particles that contain substantial amounts of chr,yso

colla which are unsuitable for acid leaching because of the presence of 

calcium and/or manganese carbonates. The process consists of leaching 

the ore particles with a water solution of sodium hydroxide and potassium 

hydroxide of a concentration of between 5 and 10 normal, to produce a 

solution containing cuprate anions. Ore particles . are scrubbed during the 

leaching to remove silica gels, so that the surfaces of the ore particles 

are continually exposed to continued leaching. 

Taken from MINING WORLD, December, 1961, p 40 



STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine , Mineral Hill Mine and Mill Date July 26, 1961 

District PimA District, Pima County Engineer Axel L. Johnson 

Subject: Present Status. Information from F. C. Prince, Chief Accountant. 

References RePort of Feb. 2 & 27, and previous reports. 

Present Activity Mineral Hill Mine is not operating at the present time. 
The !rIiner al Hill mill is operated 3 shifts, 6 days per week, and 

milling about 600 tons of ore per day, all coming from the Palo Verde mine. 
The shops and offices of the Banner Mining Co. are also located at 

the Mineral Hill. 
A tot~l of 55 men are 'WOrking at the Mineral Hill. Of these, 

29 are 'WOrking in the mill, 12 in the shops or on the surface, and 14 in the office. 
The mill capacit,r will be increased b.r the installation of larger 

crushing equipment and more flotation cells, in order to take care of additional 
tonnage expected from the Palo Verde mine as soon as stoping operations get ~1l under 
way. 



DEPARTMENT OF MINERAL ... RESOURCES 

Mine Mineral Hill Mine and Mill 

District Pima District, Pima County 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Feb. 2, 1961 & Feb. 27, 1961. 

Engineer Axel L. Johnson 

Subject: Present Status. Mine visit on Feb. 2. Information by F.C. Prince on Feb. 27. 

References Report of Sept. 28, 1960 and previous reports. 

Present Mining Activity Mineral Hill Mine is not being operated at present time. 
Mineral Hill mill is being operaHied 3 shifts, 6 days per 

week, and mjlljng about 300 tons of development ore per day from the Palo Verde mine. 
No ore from the Daisy Mine is being milled at t he present time. 

Shops and offices of the Banner Mining Co. are located 
at the Mineral Hill. 

Number of men working at the Mineral Hill are as follows: 
20 men working in the mill 
10 men working in the shops and on the surface 
11 men working in the office. 



DEPARTMENT OF MINERAL RESOURCES 

j 

Mine • Mineral Hill Mine & Mill 

District Pima District, Pima County 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Sept. 28, 1960 

Engineer Axel L. Johnson 

Subject: Present Status. Information from F. C. Prince, Chief Accountant. 

References: Report of June 7, 1960 

Present Mining Activity No ore production from the Mineral Hill Mine, and only a small 
amount of repair work. ' Water being pumped out. 

Mineral Hill Mill is being operated 3 shifts, 6 days per week, 
milling the ore from the Daisy Mine. 

Shops and offices of Banner Mining Co. are aJ.so located at 
the Mineral Hill Mine. 

Number of men working at the Mineral Hill are as follows: 
2 men in the mine, doing repair wrk and attending to the pumps. 
18 men in the mill. 
26 men working 0 n the surface and in the shops. 
6 min working in the office. 
Total men working ---- ,2 



DEPARTMENT OF MINERAL RESOURCES 

\-

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Mineral Hill Mine & Mill Date June 7 J 1960 

District Pima District, Pima County Engineer Axel L. Johnson 

Subject: Present Status. Inf'onnation from F. D. MacKenzie. 

References Report of Jan. 21, 1960 and previous reports. 

Presen~ivitY 
at ihe r Hill MiDe. 

2 men working, doing repair work J and attending to the pumps, 

18 men are working at the mill, now working 3 shifts, 6 days. 
22 men are working on the surface and at the shops. 
6 men are working in the office. 



DEPARTMENT OF MINERAL RESOURCES 

Mine Mireral Hill 

District Pima District, Pima County 

STATE OF ARIZONA 

FJELD ENGINEERS REPORT 

Date 

Engineer 

Subject: Present Status o Information from F. D. NacKenzie. 

Jan. 21, 1960 

Axel L. Johnson 

References: Report of Septo 3, 1959 and previous reports. 

Present l1i.ning Activi ty: 2 rren working, doing repair work. In addition 6 men are 
'Working in the mill, 1 shift, 6 days per week, milling tre ore from the Daisy lune; and 
34 men are working in the shops, office, and surface. 



. . COpy fI1 \~e y-~ l ti ; 1I 
f~ (Yl~ Co . 

AMERICAN CYANAMID COMPANY 

EXPLOSIVES AND MINING CHEMICALS DEPARTMENT 

30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 

Mr. A. B. 8o .. aft. Mauacer 
BaaDer Mintn. Co. 
2042 Conner Stra •• Due 
'fuC80R. Arisona 

Desr Mr. Powa&ftl 

S825 B.at 8th It. 
ho.on. Art.oft. 
t7 Jaa. 1159 

~IZONA DEPT. OF MINES & MINERAL RESOUl 
STATE OFFICE BUILDING 

.416 W. CONGRESS, ROOM 161 
TUCSON, ARIZONA 85701 

This r~port 1. based Oft •• tal1urgieal r •• u1tft obtained on 
Yariou •• a.pl •• of .at.rt.l euba1tted by Banner M1ft1~g Co •• 
Mineral Hill Mln •• and all recO •• Ddatlon. and opinion. ex
pr •••• d h~p.lft .pply only to the tr •• t •• nt et .ftterial 
coatora1ftl to t~ •• ampl •• sub.itt.d. 

~bl. r.port wl11 aummarlz. r •• ult. of preliminary te.twork. 
attemptinc to low.r :lne,ccfttent of copp.~ coneentrat •• , 
ourroDtly 'elDI produced at the Mineral Hll1 op.ration. 
At the .uK~e8tioft of Mr. Pari. Brough, this work waG dofte 
at the Mineral Hill L.bor.top~. where fresh .111 conoefttrate 
and .1fte wat.r-u ••• 1a .1111a.-ar. readily available. 

The proble. of pejectinc &lac fro. MiDeral Rll1 copper enft
o@atrate was approached fro. two aaglest 

1. nepre •• ing zinc froa current ml11 COftC~Dtr~te •• 1th 
the po.alb!ltty of alao reeo.erlac a .ark.tabl. aine con
eentrat •• 

2. Depr ••• lnc .ino ia the pr •• ent .111 copper roucher 
ctrcult. 

VIT "iStILT' - l.!AI' I 

Ser •• n " •• t 

RejeotloB of Zino fro_ cur~ent 
.il1 OODOefttrate. 

A .a.~l. of final .111 copper conoentrate was taken 
eD 10-18-S8 tor .i.lag and .icPo.o.~10 t •• ta. ABal,.i •• t 
the ai.ed fractioa. wep ••• follow •• 



-' 
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SCl"ften T •• t Banner COJ)per Coneentrat. 
A •• a! D1.trtbut12ft 

PrS!ducS ,. W.ilht , eu ! Zft ~ ~ 
+ ISO M •• " 4.2 28.10 1.80 5.0 0.8 
+ 200 M •• " e.1 2~.Se 2.30 1.4 1.5 
+ 328 M •• h 14.0 2'7.33 3.50 18.2 5.3 - 32~ \Cf!sh 15.7 22.23 ll.:!O .lL.! 92.4 
Calo. Coaot. 100.0 23.59 9.28 100.0 lcO.O 

Cal0, + 3215 24.S 2'7.ft 2,88 28,. 7.8 

So ••• 1cro.co~1c work Oft th.s. et •• d fract1oft8 WAS don@ by 
Mr. LaMar Eyan., M1ere.ce~1.t, U,S, nureftu of M1ne~ Tuc.on 
Statton, and will be report.d .eparatel, by hi •• 

Fro. the forgoing, it wl11 be noted thAt the alnc reporting 
1n .il1 coneentr~te 1 ••• ry fine. O.er 12~ of the total 
sine was contained In the .inu. 32! .e.h traotlon, which 
contained enly '1.4~ of the total oepper. Plus 325 ••• h 
concefttrate a •• ayed 2'7.'" Cu and only 2.~~~ Zft. 

Due to the •• ry low ainc content of plus 325 .e.h ooncentrate, 
a. well a. to the tact that pr.llMlnar, !n .epnration te.t • 
• howed that eoar •• cbalcopyrite was more .tronlly d.pr •••• d 
with .inc than tiner' copper .1neral, the following procedure 
wa ••• ployed 1ft all t •• ts Oft .111 ooncentrate. 

Kill pulp. w.re rouchly wet screened on 325 .e.h, to re.o •• 
approx. 30" by wel~ht of ~325 ••• h .aterial, low in "ft, which 
would requir. no further treat.ent. In plant ~raot1ce, this 
.Iz ••• pa~atlon could be r~adily and econo_loftlly accompli.hed 
in cyclofte.. Fin.s W8re thickened, if required, ftnd zinc 
.ep_ration t.st. were then .ade Oft approx. 10~ by w.i~ht of 
.ill concentrate GDly. 

1ft Te.t SA 1-1. AE~O Srand Cyanide WftS u.@d as a zino 
depres.ant. In Te.t. BA 1-2 andl-3, AERO Brand Cyanide that 
had be.n reacted with .lnc oxide was •• ployed •• the sine 
depre •• ant, at a natural pB of 9.3, and after lew.rlne the 
pH to 7.5. B •• t re.ult. of thia •• ri •• were obtained In 
Te.t BA 1-2, where 4~ of the total sino was rejected into 
a rouch.~ tatllnl produet that a.sayed 40.19~ Zft, and contain
ed only 1.7~ of the total copper. In all discu •• lone of test 
reSUlt., pleas. ret.r to appro~ri&te te~t data sheet. attached 

herewith. for eo.pl.t. description of te.t conditions and 
.etallarsical r •• ult •• 
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Saapl. SA 3 - 3 PM al11 conct., S~p1e BA -1 - 12 PM al11 
OODot., 11-29-08. 

In thl •• erl •• of te.t_, .,t.apt •• ere aad. to ••• If 
result. of Te.t SA 1-2 oould be duplloated, u.lftK AERO BraDd 
Cyanide - aino oxld. coaple., a. well a. w1th coapl_xed 
.odlua oyanid •• 

Only 30~ of the zinc wa. r.jeoted fro •• a.pl. BA 3, •• 
coarared with 43S In te.t BA 1-a. ko .... r. the al11 oODcentrate 
contained only a.D~ Zo, a. co.pared wlt~ over ,~ iD •• aple 
BA 1. 

In Te.t LA 4-1. an att •• pt wa •• ada to crade up r.jeoted .1DC 
into a marketable concentrate. Total zinc rejected fro •• ~ Za 
all1 concentrate In thl. te.t was approx. 28S. Grade of alDo 
conceDtr~te produced waa 4 •• 8~ an, represent InK a recov.ry of 
27 •• ~ of the total sino 18 al11 copper concentrate. 

Samo 1. B.-\ 5 and. - 10 l30 AJI .111 oonot _ on ' l-'7-SI aDd 
taOO AI( .. .. 

In the •• t •• ta, 802 .aa waa u •• d a •• alnc depr ••• ant ta plao. 
of cyanid. and cyanid. eoaplexea.' In test BA 5-1, zinc depre •• toa 
at flotatioD pB ot 1.1 w •• yery Kood, but oopper recovery wa. 
aoaewhat lower thaD de.ired. Zinc oonoeBtrate .rad. wa •• S.l~ .a, 
and repr ••• nted 38.3~ of the total .inc~n alll oonoentrate. T~. 
u •• ot aor. copper .ulfat. and oolleotor 1ft this te.t would 
undoubtedly have rni~.d Zn recovery in the zinc CODo.ntrate 
to at lea.t 4~S. with approx. the same In crade o 

In T.at SA 8-1, pB wa. ral.ad to approx. 8.2 after ca.alnc 
with 8°2- 11no depres£1on was not qult. a8 good in th1. t •• t 
as ln BA '-1 at lower pH, but copper reoovery was better, 
allowing th8 production of a zinc concentrate that a •• ayed 
49.8~ ZD. and repr ••• ntlnc a r.coyery of 35.S~ of the total 
zinc in .111 concentrat.. Final copper product oontained 
98.1~ of the total copper and '2.9~ of the Zn, repr ••• Dt1ns 
a ral.e 1n .rad. froa 22 •• 0~ Cu, 0.98. :0, to 27.3~ Cu, 7.54~ an. 

Not. that .111 concentrate .ampl •• u •• d tor thl. work .aried 
froa 5.~~ to alao.t 10~ Zn. whlah .ffecta co.parati •• te.t 
r •• ult. to aoa. de,re.. Alao the burnt 1i •• u •• d In thl. 
work reacts alowly, and cave ao ••• hat higher pH t~rough flotat1on 
than de.ired (particularly 1n teat SA a-l). With 8°2 , 
the use of fine bydrRtad lime to allow holdln~ a pH of 7.5 to 
Dot over ~.~ through the rougher float .hould aid s.leotlYity. 

( 



BA 
SA 

TEST RESULTS· PART 11 Depre •• 1ng Zinc in Mill Rougher C~rou1t. 

For lb1 •• erle. of prel1aln.ry te.t., aaapl •• of crude 
or., repr ••• ntIDC alii feed for the period Sept. '-11, 1'58, was us.d. 

Te.t. BA 2-1 tbrou~h 2-8 were rouchlaB te.t., U.1Dg 
warlou •• electt.e CyaDa~ld copper pro.ot.r. at a Ph of t •• to lO.O-w1th and without the addltlOD of AERO Brand Cyanide. 
In eompariaoQ with eod1ua 18opropyl xanthate at the Doraal al11 alkalinity ot pH 11.0 or higher. 

Althouab oaloulated slnc head. were very erratlc--probabl, due to the diffloulty In a •• ayinc .roall quaDt1tle. of sine ln tailing product., Te.te BA 2-2 ualnc AERO Pro.oter 404, 
and Test BA 2-7, using AEROFLOAT 23~ Proaoter looked proal.1DK. The uae of AERO Proaoter 404 In test 2-2 In partioular, save 
bieher .rade copper roucher concentrate w1th le •• zinc than 1.opropyl xanthate, with no 10 •• in copper recover}. 

Test. BA 2-10 and 2-11 .ere co.parat1 •• te.ts, a.lnc iaopropyl xanthate at pH 11 •• , ••• u.1ns AERO Proaoter 404 at pH 10.2. In the •• two teata, .roucber concentrat •• were reground and c1.aned ODce. 

The •• t •• t. ahowed & Ma~k.d reduatloa lD alnc content of 
copper CODQentrate~ when AERO Pro.oter 404 waa eubat1tuted tor isopropyl xanthate, no~ u.ed •• tbe copper p~o.oter in 
plant opAratlon. Although recovery of copper ift both roulher and cleaner were l~ lower when using 404, economic results 
~~~. e~FentiallJ the sa.e. Slightly more 404, or the use of 
a very •• al1 quantity ot xanthate in the 8caveDier. would 
probably Improv. co~per reco.ery with 404, without adv3r •• 1y affectiDK concentrate grade. 

Te.t C!lc. Heas! Cleaner Conct. Recoverx 
...!!.2..a.. p[ollloter ~ '4 1.0 , wt. 

" Cll 
-& ~n ft Cu 1: Zil 

2-10 Xanthate 2.09 1.20 8.28 21.4'1 7.95 14.1 55.0 
2-11 40C 2.83 1.37 7.1. 28.2_ 4.00 83 • ., 27.'1 

aCOn08! 

.8.0 
le.4 
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SUMMARY AND CONCLUSION' 

1. Reault. of preli.lftarJ tea~lnc indicate that further 
lntenslve laborato~y work would be warra.ted on ourrent 
.111 cODcentrate, ualnc 802 saa a. a alna depre •• ant, wlth 
aub.equeDt reco •• ry ot the rejeoted ainc In a .ark.table 
concentrate. Thia .ethod ha. the advaDta.e of requirinc 
only a .1n1mc. ot ne. equip.eat, and should in.ol.e a 
.erJ .oderate rea.ent coat. 

2. Kill t •• ting of AERO Proaoter 404 ia reco ••• aded, .alac 
a .o~ewhat lower pH thaD now •• ployed wlth xanthate collector. 
Lab test. indicate that zinc rejection ahould be .ubstantially 
l.proved over current practice, with no n8~ equlp"eot need.d. 
IDa.auch a. we reoom •• nd addltloD. of AERO Pro.oter t~ the 
ball .111, it aay be Dec ••• ary to alter current tlow.he.t 
all~~tly, to allow cycloalnc aDd regrind1~g ~f all poucher 
CODcentrat. prlor to cl.aDiDC. 

3. Should the U •• . of AERO Pro.ot~r .04 p~o.e .ucc ••• ful in 
laproy1nK selectlvlty, further , •• twork would be ju.t1fled, 
att •• ptlDI tOI 

a. Recover a aarketable Einc ooncentrat. fro. plant 
tal11nE. 

b. Further lmpro •• zinc pejeotloQ 1ft the c~pp.r oiroult 
throuih the u •• of 802 iaa •• odlu. aulflte, O~ alDc 
hydrosulfita. 

w. ~.ve appreciated the opportunity of working ~lth you OD 

thi. probl •• , and' look forward to cooperatlng wlth you In 
the future. 

AMERICAN CYANAMID CO. 

~ 

d·Vt.~ 
.l.A. "oAlll.ter 



Wf' 540 f'L-OT .... TION TEaT aH&n ~ 

POINT OF 

ADDITION 

Size Dull) 

Thicken , 
Conditioner 

Rou«her 

REMARKS : 

AMERICAN CYANAMID COMPAN, 
ORE DRESSING L.ABOftATORY 

TABU: No. ____ _ TEST NO. B A 1-1 

CON01TIONS AND REAGENTS 12 PI( Pilter Feed. 
CONDITIONS REAGENTS POUNDS PER TON 

Protl TIME % er 
~H 

MINS. SOL-IDS ABC 404 Mix 

~n 3~ s-••• h. + 325 I e.h d irec1 tG II 

Ilderl ize. 

1 12 8.2 • 85 .0 • .OS 

.. 12 

ABC d •• i,nate. AERO Brand Cyanide. 
404 designate. AERO Pro.oter 404 

.aav 

Frother .ix i. 80~ Hardwood creosote 20~ KIBC 
• Illcludinc + 325 a.ah fraction (Total filter feed) 

METALLURGI~L. RESULTS 

10-31-58 
of CODct • 

ASSAYS -~ % DISTRIBUTION 

% . ~ 

PRODUCT WEICiHT 

CU Z:a eu SI'l 

Calc. Head 100.0 25.7S 9.97 lnn 0 10n ~ 

+32S Mesh 29 .. '7 I~o_ft. 2 ~ 0:11... .. -. II -. • I'"' 

Ro. Cu. COD 82.8 28 .. 8 10.8 ". g AR ~ --1---- -.- - .-- .- - - - -

Roa. eu TAil '7 ~ ~ .. " ..... n A ?" It 
~ .. . ~ 

Coab. +32~ 
.I;; D_ ,. - 1I1f'" __ b7 ... 8ft 8 nn QQ 2 '14- Il - .--. -_ ... __ .OW' 

i I 

RATIO OF CONCENTRATION: 

REMARKS: 

PAGE 

• 

• 
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WfI' 540 fl'LOTA'T'ION TEaT SHEET e 
\MERICAN CYANAMID COMPANY 

ORIE DRESSING LAIJORATORY 

BA 1 - 2 
TABLE NO. ____ _ TEST No. ____ _ 

CONDITIONS AND REAGENTS 
12 PM Filter Feed, 10-31-58 

vot. ~"u""". 
REAGENTS POUNDS PER TON CONDITIONS 

1i'~. loo. POINT OF 

L_ 
--_ ... - '. 

ADDITION TIME % .. H ~-e22 404 I ix 
MIN8. SOLIDS 

·Size pulp on 325-1 e.h, +32f dlr~ .ct tc ... ~ ~1. ~jahick. n un ~.r.i .e, 

~ondltioller 1 12 9.3 1.2 .0' .0. 
Rougher 4 12 

REMARKS: 8-822 i. reactioD product of AERO Brand Cyanide and zinc oxide, 
5 part. AERO Brand Cyanide to 1 part ZoO. 

METALLURGICAL RESULTS 

ASSAYS J 'II % DISTRIBUTION 

PRODUCT % 
WEIGHT 

Cu ZD Cu ZD 

~alc. Bead ,"00.0 28.23 1.44 ]00.0 100.0 

~32~ Mesh 32.2 29.81 2.0 38.1 8.8 
~--------- -. r--'- f--- - .---
Ro. Cu Con. 51.7 28.0' 8.2 61.8 ~O.2 

f---. 

~o. Cu Tail 10.1 4.02 40.3 1.7 43.0 

... ... ---.... u-.., • ....,. ~ . .., 
r. Ro. Con. 81.9 28.70 5.98 88.3 57.0 

i 

RATIO OF CONCENTRATION: 

REMARKS: 

PAGE 



WF 540 prLOTATION TEST SHEET e 
MERICAN CYANAMID COMPANY 

ORE CRESSING LABO .. ATO .. Y 

TABLE NO. ____ _ TEST No. SA 1-3 

COND1TIONS AND REAGENTS 13 PI( I'll ter Fe.d, 10- 31-58 

r CONDITIONS REAGENTS POUNDS PER TON of conct. I POINT OF I 
~rotl 

I 
ADDITION TIME % ~.r 

,.H 
MINS. SOLIDS B2 80 11 - 8 2:. 404 )llx 

.-==-:--:..=-: ::::;7.:. ..::~.-. _. 

I Size pulp ~D 32 5-••• ' ~, +3 5 .h dil !teet ~o .-7. Thio keD ulnder. i •• , 

I 
•• •• --- .------

I 
Cond. '1 j 12 7.5 -0.5 

Cond. #2 i 12 1.2 .08 .oa 
Rougher .- 12 

f---

REMARKS: 

METALLURG/CAk.. RESULTS 
-

ASSAYS • ~ % DISTRIBUTION 

PRODUCT % 
WEIGHT 

CU Zn Cu In 

If Calc. Head 100.0 28.14 9.10 100.(l 100. 0 

I~_ 3211 1I •• h 35.1 30.14 2.2 40. !! 8 .. 5 

I! CuR o. COD. 55.4 27.82 8.1 sS .. e 49 ... 5 :t--- -----. -- -

Ro. Tail 9.5 2.00 40.4 o.e 42.0 
~-

·~o.b. +325 & 
Ro .. Cftn. .. gn .... !i§ 2& An f\ ., QQ .. 1 !UI .. D 

i 

RATIO OF CONCENTRATION: 

REMARKS: 

PAGE 



WF 540 " .. OTATION TEaT SHEET e 
AMERICAN CYANAMID COMPAN'," 

ORE CRESSING L.ABORATORY 

TABLE NO. ____ _ TEST N~A 3-1 

COND1TIONS AND REAGENTS 3 PM 7il t.r t •• d 
- / 

~ CONDITIONS REAGENTS POUNDS PER TO~ f oonet. 
POINT OF 

I rotlier 
ADDITION TIME % 

MINS. SOLIDS ~H S .. 622 ~ ~O • . )jix · 
----- --

j 11 ze _.!'u 1 e _ on ~2f5-•• • h. -t 32f5 • •• h d1rec t to ••• a3 • Tl 10k. lund IIr.iz •• 
c ;0 n d 1 t 10 D. r 1 ~4 0.2 .~5 .10 .07 

11 ouCh ... 4i ~ " 

-. 

REMARKS: 

METALLURGIC;;:~L RESULTS 

ASSAY~ " % DISTRIBUTION 

PRODUCT % 
WEIQHT 

" ell 
_Ii ., 

( II 2n i: 

(ale. Head 1)0.0 6.l~ ~.f51 1e 0.0 ]00.0 

p~_5 Me.h '0. z~ 9.18 1.20 43.8 lC5.8 

19. " 
,. 

~. 8 Qu Ro. COD. 9.01 ~ 4.8 50.3 
1t-- - ---- -_ .. . ----
" 1U Ro. Tail .. I." 3.70 1 •• 5 1.6 34.1 1----

9ro-iib-;-+:f25 
& Ro. Con. 58 .. S • ~9 .. 1 "'.1 ~8.4 es •• 

t 

RATIO OF CONCENTRATION: 

REMARKS: 

PAGE 

• 



- -
! 

i POINT OF 

! 
ADDITION 

._- - .. - . --_ . --

I 
I 

i --S.1.-Z-a- n u , n 
! ~ ~ 

: CoA4-1-t lOAe" 
! 

i 
. Rnusrhar 
r-
i 
I 

I 
I 

I 
I 
·1 ,r--

REMARKS: 

I 
PRODUCT 

I 

'I 
U.- .... A r-Ca-!~. ---I 

I 
: ----+---3 25 Yeah 
, 

Cu--R-&. ~,.. .... -...,-. 
·i r" Rn 'l'a11 

Comb. +325 .. 'D __ 

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

~RICAN CYANAMID COMPANY 
OR&: DRESSING LABO"ATORY 

TABL.E NO. _____ _ TEST NO. BA 3-2 

CONDITIONS 

TIME % ,.H 
MINS. SOLIDS 

Io\W't ~'.:t ,,-... '" + . 
, ,-til. Q 1 -

4' 14 

% 
WEIQHT 

eu 

'1'11'1 " "1( lit., ...... -.- --,.-
~Q .4 2g ... 18 

en "", "'0 --. - . 
1n ~ 2. ~2 

00 III ..,0 " .. .. 

COND1TIONS AND REAGENTS 3 PM I'll ter Feed 
I 

11-29'58 

REAGENTS POUND5 PER TON of conct. 
Frot] ~.r 

8-82 ~ 404 Kix: 

t2!§ d l.rect to • •• ay. . Thi ~k.D ~nd.r .1z., 

1 .... .:1 .. 10 --.0'7 

METAL.L.URGI<;AL. Rf!:SUL TS 

ASSAYS It % DISTRIBUTION 
.-

In Cu Zn 

t:t. .", i100 ... 0 100a~ ....- . 
2 ... 30 4~.O 18.) 

a " 54 n 5Q II .. 
1:! !§ 1.0 34.1& 

... sa G~ 0 '78 .. 11 ... 

RATIO 0,. CONCENTRATION: 

REMARKS: 

PAGE 

r 



WF 5.0 I"LOTATION TEST SHEET e 
A .. _RICAN CYANAMID COMPANY 

ORE DRESSING LABORATORY 

TABLE No. _____ _ TEST NO. 

COND1TIONS AND REAGENTS 3 PM F 11 ter F •• d • 11-29-58 
--

CONDITIONS Sod 
REAGENTS POUND5 PER TON of conct. 

POINT OF 

ADDITION TIME % ~H 
III I'r01 ~her 

MINS. SOLIDS eVA" .n4f. Ifi .. 
.-.. . _-- ----- -.. . .... 

Size pu1~ 01 325· -.esh + 3J 5 • el 
--_._-- .h dlJ eot '~o ••• ay. Thlc lten under. lze .. 

Conditioner 1 14 , .. 8 .. 9 0.8 .10 .. 07 

" 

" 4i I I Rougher 14 ;, 
:, 
Ii 
,I 
Ii 
II 
/I 

i-------

REMARKS: Sod. Zn Cyan. 1. reaction product of 12.5 part. white 

sodlu. cyanide with 5 part. zinc oxide. 

METALL.URGIC;:AL. ~ESULTS 

ASSAYS 
_ .. % DISTRIBUTION 

% 
. 

PRODUCT WEIQHT 

~n .. ,.. ,. ". 

II 

--

Hea~ 100 .. 0 .2.8 ... 1Jl ~ 4~ l..."L...n.ft. ...l't ~ I,,, -.. 
i; Calc. 
if 

1---.- .. - ..... 1'"' 

II + 325 mesh 39 ... 4 29 ... 14. ~ 1 ..it"l ....a .1-.1.:.. ". 

I~-----· --.- -..... ~ 
,j 
II 

Con. 54 .• '-.2 iru Ro. 49.~ 28.49 6.2 .5.6. , 
it- - -.. ----. 
I 

Ir:U Ro. Tail 11.1 4.31 14.1 1 Q 2A 17 

r---" 
. 

Comb. +32~ 

" R_o. C..o.n..... @8 ...... g ....2..A ..... Jl .. ... ce .. If. Is 
--:- .. - • •• P'" 

RATIO OF CONCENTRATION: 

.REMARKS : 

PAGE 

i 



WF 540 FLOTATION TEST aHItET e 
"ERICAN CYANAMID COMPANY 

ORE DRESSING L.ABORATORY 

TABLE No. ____ _ TEST No. _B_A __ 4_"_1 

COND1TIONS AND REAGENTS 11 All I'll te;r Fe.d. 11-28-61 

r CONDITIONS $od. REAGENTS POUND5 PER TON 
of eonaL. 

POINT OF --
ADDITION TIME I % 

Zn ,roth • -,.7-
I MINa. SOLIDS 

~H 

~yan. ~uIO.j 
1-_.=7-"=-_ , _ _ --

404 Mix CaO 23. 
i 

I 
I Size pulp OJ 32~-ja •• h, +323 to • s.ay. Tb ickeD unde ra1z4 • Ir --- --- - --

1 14 f--.Cu--C t'\ n rt . 9.1 " 1.2 .17 .0'7 

~OUfl!her 4i 14 

Jh1eken eo. It. Cu Ro. , all. fro. a-tel t chI! rg ••• tre. ted ~ a ab ~ve. 

~ SeavenK. ~ 2 10 

~ Cond. 5 10 10. : .3" .20 .08 

Zn ROUKher 31 10 

Zn Cleaner :.I 8 

REMARKS : AF-238 designates AEROFLOAT 238 Promoter. 

METALLURGI«;.:AL. RESULTS 

ASSAYS • ~ % DISTRIBUTION 

PRODUCT % 
WEIQHT 

Cu an Cu Zn 

Calc. Head 100.0 26.14 8.13 100.C~ 100,0 I~~-~~~~~~~-=~~i-~~~------~---+----~~~~~~~--~--l----

~_* _ -32..5. V ... h ~'1'-4 2~L18 · 3.3 41." 15.1 

Ii _Cu,"""R"o .. __ ~OD. 53.~ ~7.30 

I 
f- CU Sea •• Ccln 1.8 22.38 

8.2 

Zn CI. Con, 

Zn C1. Tall 3.34 O.l 0 2 

Zn Ro. TaiJ 2.:2 0.87 
o. ~ 0 2 

leo.b. +325, 
:u ~::_ !. :~_ . ,' • ..,. .. III 27.95 

RATIO OF CONCENTRATION: 

REMARKS: 

PAGE 



AMERICAN CYANAMID COMPAN. 
ORE DRESSING L.A80"'ATO"'Y 

TABLE NO. ____ _ TEST No .. SA S-1 

COND1TIONS AND REAGENTS 10.30 Filter reed, 1-'-59 

r CONDITIONS REAGENTS POUNDS. PER TON of CODct. I POINT OF 

ADDITION TIME % 'roth' 
~H 

MINS. SOL.IDS 
80" 404 Mix ~O CuSo .... • &AI' 

~- _ ... --
I 

rs~z.a n1l1n nT ~,~-.csh +32~ DlAllh dil"A ~t to &8Sa Y. Tbicke n un( .r.1~ ~ .. 
~ ~ 

_.~jI __ ~_1 t h SOf' to oilr 8.2 to e .5. Then DODdi tloD 3-aia • at whie) tla4 • pH = 7.1 

eu Cnnd 1 14 7 .. 1 ... oe ... 07 

Cu Rouszher 3 14 7.e~ .nd 11oat. 

~Qm..b....1 n. eu I ,0. Til 11. .. ~ r~~ e -teat char Ig •• treated .a aboy. • an • th14 tlteD. 

lC.u._~_en(le' 2 18 7.8 .01 

ZD Cond. 5 17 10.3 .02 .54 .10 .ooe 
Zn Rougher 5 17 
"'" ,.1a"","a_ ~1 1n Q 'I .08 --

REMARKS: Mot enough CUS04 and collector u •• d in Zn Conditioner. 

NaAF d •• 1gn~te. 80d1ua AEROFLOAT Proaoter. 

METALLURGIC;;:4'L RESULTS 
---

ASSAYS • ~ % DISTRIBUTION 

PRODUCT % 
WEIGHT 

CU In Pb Fe Cu ID 

~.ll! HaRd 100 .. 0 2S.90 6.99 100.0 loo.b 
I ( 

1~~~MeBh 34 .. 1 ~ 29 .. 07 2.3 38.2 11.3 

!I __ C:URO. COD. 50.1 : 30.04 4.9 58,.1 35.2 
I 

l~ll~CaL Co 1.9.( 19.07, 1~.8 1.4 4.4 

ZD C1. eDna 5 ... 94 ~.93 4~.1 1.55 10.4 1.4 38.3 

Zn Cl. Tail 2. 4~ 5.84 26.9 O.~ 9.~ 

Zn Ro. Tail 5.3- 0.9. 1._ O.~ 1.3 

~o.b. +32~, 
D_ .. ft ~ ft. ft ~ft ... , ... '". Q., II I\n_Q i 

- .. - -c 
RATIO OF CONCENTRATION: 

REMARKS: 

PAGE 
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AMERICAN CYANAMID COMPAN 
ORE DRESSING LABORATORY 

TABLE No. ____ _ TEST NO. _B_A __ I_-_l_ 

COND1TIONS AND REAGENTS i AM F 11 tar Feed, 1-8-~9 
POINT OF CONDITIONS REAGENTS POUNDb PER TON of' {;ono~ • . 
ADDITION TIME I % f ron 

__ . _ MINS. SOLIDS I"H .0 2 fi04 ,ix ~US04 ~.A" ~aO 

~ -·s-~ze p~~~ on 32lS~ae.b. +325 ae sb d 1r~ot t P aaslly. rb10ken Ul dersl ze. .lnd 

I. Ira~ pulp ",j tb so~ as Irequl·ed to' .al~talD pB a~ 8.lS for 5-ahut ••• 

Cu Cond. i 14 • 0' I .07 

~. Rougher 3} 14 9.0-ltnd float. 

Co~b1n. Cu Fo Tails froa S-Itest charg~. tr!eated as a~ove. thickea • 

~ Cond. 

Zn Rougher 
Z.n Clean. #1 
Zn Clea.n ... 2 

5 18 

5 18 11.0 
lO.~ 

9.8 

• 02 .17 .00' 0;' 

.01 .01 0.1 

.02 .01 0.1 
REMARKS: 1. Mo copper scav. float required prior to Zn float. 

2. More collector and CuS04 ift &D eond. would eliainate 
n.ed to add ea •• to •• &~ cleaner •• 

3. 1.t and 2nd Zn Cleaner tail. co.b. for a •• ay. 
METALLURGIC.f-L RESULTS 

ASSAYS. ~ % OISTRI.UTION 
PRODUCT % 

WEIGHT 

CU Zn Fe Cu Zn 

Calc. Head 100.0 22.99 9,96 100.0 lOO.() 

~ 325 Me.h 36.9 28.72 2.20 46.1 8.11. 
I :' __ C;~. _..!iQ .• Con. 46.2 26.18 10.80 5:! .• 3 54.9 
I 

f-~~ ... Jt~Q1. .. Con 7.1 3.77 49.8 9.3 1.2 35.~ 
Coab. 

O.~ 70n Ct '!';It 11 • 1 Q 1_19 4_85 0.1 

Zn Ro. TAll 7.' 0.25 1.00 0.1 O.t7 

Co.b. +325, 
83& 1 12 •• 

I&. Cu Rft Cftn 27.3 7.54 88.8 I 

RATIO OF CONCENTRATION : 

REMARKS: 

PAGE 



TEST NO, DA 2-1 to 2-8. inol. 

K111 Peed Sept. 9-11, 1958. 

REAGENTS (_/ton) " CONDITIONS· 

Te.t To Grind CondilioDflfr Rous:her 

~ ~ ~ Collector Colleet2r Frother l!!. Collector 
2-1 4.0 SIX - .10 .21 11.0 SIX - .020 
2-2 2.2 404 - .125 .2,1 9.7 
2-3 2.2 .10 404 - .125 .21 9.8 
2-4 1.0 .10 404 - .12.5 .21- 8.3 
2-5 .10 404 - .125 .21 7.1 
2-6 2.4 NaAP - .1:5 .21 a.1 
2-7 2.4 238 .15 .21 9.6 
2-8 2.4 Thio 130 - .10 .21 9.1 

MBTALLURGICAL RESULTS 

T •• t Calc Bea~ CU HR. Concentra~e !Iil Reo2!er:z 
..1!.2.&. L£l!. I Zn ~ Wt. L£l!. ! ~n ,. Cu L!.!!. L£\!. I Zn 
2-1 2.68 0.85 13.8 17.74 D.5 0.24 0.1 a2.1 89.5 
2-2 2.82 0.87 11.7 20.82 ...... 0.24 0.35 92.0 64.3 
2-3 2.84 0.81 11.3 21.14 8.4 0.28 0.1 90.6 88.1 
2-4 2.87 0.71 10.9 21.10 5.7 0.35 0.1 88.4 17.3 
2-:5 2.65 0 0 95 1Q. a ~ ~ 22.42 7.5 0,3' 0.2 87.2 81.0 
2-8 2.'1 0,81 g.l 24,01 ".4 0 .... 0.45 83,S 49.4 
2-7 2.64 1.08 10.1 22.28 5.0 0.a,9 o.e 90.2 50.0 
2-8 2.63 0.59 10.0 23.19 5.0, 0.35 0.1 88.2 84.8 

.Condition •• a •• in all testsl 
1. Grind, e-.1n •• 81~ solid. to Kive produot 3.2S +ea ••• h, 

8S.8% -20(, aeBh. 
2. Conditiontnc ti •• l-a1nute 0 3:5~ .alid •• 

3. Ro. ,flotation tis., i-aiD •• 35~ .oiida. 

404 
HaAF 
238 
Thio 
SIX 
ABC 
CaO 

d •• lgnat •• .. .. 
130 .. .. 

" .. 

AERO Pro.oter 404 
Sodiu. AEROFLOAT Pro.ot.r 
AEROFLOAT 238 Proaot.r 
AERO Thiocarban&11de 130 
Sodiua isopropyl xanthate 
AERO Brand Cyanide 
Burned Lt •• 

Frother " SOS Hardwood Creo.ote - 20S MIBe 

~ 

.) ~ _--.........ua..:.. .... ,,~"'t." '_ ~' ....... . ''\ .~ .. ~ . . ,.....,.,. ~ _____ '''''''''~_4~~~~:_~~_ ~ ~~.,~ . ' ~' . .- ..... -... .... . -~~ .......... .. -.--., .... ~ .... ~_ .... --.....;J : ... c-:~ ... .,;::c... • 



W~ '40 I'l..OTA'T'ION TOT SHEer e 
MERICAN CYANAMID COMPANY 

0 .. 11: C .. It •• INQ L.A80 .. ATO .. Y 

TABLE NO. _____ _ TEST NO. SA 

COND1TIONS AND REAGENTS II 111 Fee d • Sept • 9-11 • 1958 
CONDITIONS 

POINT OF 

ADDITION TIME % 
~H 

MINS. SOL.IDS 

Ball M1l1 5 61 

Conditioner 1 3D 11 ___ 4 

Rougher e 35 

Regrind 5 

Cleaner 3 9 11.0 

REMARKS: SIX designate. 
ABC " 
Screen Analysi. 

Ro. Flot. Feed 
~1 ....... __ ,.. __ 6 

-

% PRODUCT WEIGHT 

eu 

Calc. Head 00.00 2.59 

re .. ("'1 1!~ c ~a ~ ... -. - --- . ...... -- --.-. . 
r-u ('"1 Tai~ .d. tlR ~~ .. 

~U Ro. Tail 87 ... 08 0 .... 2.& 

~alc. 
~"R.a £..o..a I." ~ ... 'to 't .. .. - ... 1"-"-- ... --.--

REAGENTS POUNDS PER TON 

F roth 
CaO SIX M ix ABC 

4.2 

.10 .21 

• 025- addeJl at :l 11-.11 . tl. ~at t •• 
11 •• 1 .. 02 

.0'7 

Sodium I.opropy1 Xanthate 
AERO Brand Cyanide 

'+85 '-200 '-325 

METALLURG I CAL. RESULTS 
3.2 6S.8 -- .-. .,.-

ASSAYS ~ % DISTRIBUTION .. 

Zn '1'. In."l ~n Zn 

1 .. 2n 1 no 1l lt1tn n 
~ -

- ,.... -- .- -- .- L... ....... " • ..,. vv oJ.~U p-.:.v "''''.v 
,.> , n IlJ n a ~ --- ~ ..... .... . "" 
o ~n ~~ ~~ ..-- .. 

." 

r a .. 
~n _ 

A"t • 
-.~ .. .. 

RATIO Opr CONCENTRATION: 

REMARKS: leono., • 
~ wt Con (8.2 X Con - 36.2) 

1.2 X Head = 86.0 

PAGE 

i 



W~ '40 I"LOTA'T'ION TEaT aHKU ~ 

'.MERICAN CYANAMID COMPANY 
ORE DRESSING LAao .. ATO .. Y 

TABLE NO. _____ _ TEST No. BA 2-11 

CON01TIONS AND REAGENTS 11111 Feed Sept. 9-11. 1958 

POINT Oil' 

AODITION 

Ball Mill 

Conditioner-

Rougher 

Recrrind 

Cleaner 

REMARKS: 

PROOUCT 

Calc. Head 

('!n ~, ('n n 

I--c.u-Cl. . '1'",4., - -
Cu Ro. Tail 

r-----------

Calc. 
,. .. 0_ ,.---- -. --I 

TIME 

"'UN •• 

8 

1 

e 

5 

3 

CONDITIONS 

% 
~H 

SOLIDS CaO 

61 2.4 

35 

3~ 10. 

O .. S 

8 9. 

Screen Analy.1, 
Ro. Flot. Peed 
Cleaner CODet. 

Fro~~~ 

404 Mix 

.12 ~ 

.21 

.0'7 

REAGENTS POUNDS PER TON 

ABC 

.02 

, + 6~ 

3.2 
, - 200 

88.8 
~ - 3'~ 

79.0 

METALLURGICAL' R£SUL TS 

ASSAYS - 4J. '7. DISTRIBUTION 

% 
WEIGHT 

CU Zn Fe I D.e 1 eu Zn 

100.0~ 2.63 1 .. 37 100 ( 'l00 'n 

'1 ? 1\ ..,0 "a ~ rlift 83. ~ 27. :7 .. --. -- ... --
":I 'I:t .... '7n 'I , f'\ 8. ' 7 3 .... - w • w-

88.8 ! 0.30 1.00 10. :. 6~. 0 

"1"- • ~. ~'" ~ .,,, .0 . . .. n ....... -... -... -- .. -- - .. 

RATIO Oil' CONCENTRATION: 

REMARKS: ! Wt, COD, (8.2 X Con. 38.2) 
.oono.y = '.2 X Bead a S8.4. 

PAGE 
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DEPARTMENT OF MINERAL RESOURCES 

Mine ;, !··Iinera1 I"till 

District Pil'TIa, Pima County 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date 

Engineer 

Subject: Present Status - Information from Creigton Bowman 

Reference: July 8, 1958 

September 3, 1959 

Axel L. Johnson 

Present Nining Activity: Small amount of repair work. 3 to 4 men ~TOrking. Hill is 
c 10 se d down. 



Mine 

DEPARTMENT OF MINERAL RESOURCES 

j 

Mineral Hill Mine & Mill 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date May 29, 1959 

District Pima. Mining District, Pima Coumty Engineer Axel 1. Johnson 

Subject: Present Status. Informa tion from F. D. MacKenzie and Personal viai t. 

References Report of July 8111,1958 and previous reports. 
v 

Principal Minerals Copper ore ---- all Sl.llphides. 

Present Mining Activity Mining copper ore and milling same at the mill on ahe mine site. 
8 men working on ore production at the Mineral Hill mine. Production averages 1,956 
tons per month from this property, or about 75 tons per day. 
In addition, 22 men are working at the mill, 14 men in the shops, 6 men in the offices, 
plus 13 men as administrative and salaried employees. 

Geology and Mineralization See report of July 8, 1958. 
,--

Yulling & Marketing Facilities Ore is milled at the Banner Mining Co. mill, located 
at the Mineral Hill mine site. Straight flotation is used. About 400 tons per day 
from the Daisy Mine and 15 tons per day from the Mineral Hill Mine, or a total of 
415 tons per d~ is milled at the present time. Later on, when the new Palo Verde Mine 
gets into production, the ore from this mine will also be milled there. 

Mine workin,s 
(1 Mineral F.ill shaft --- inclined 54 degrees --- 950 ft. deep on the incline. 

700 ft. deep by vertical dist. 
(2) 4 main levels ---- 300, 500, 600, & 100 ft. levels. 

~ Proposed Plans It is planned to keep the ~.dneral Hill ore as a reserve for operations 
at some later date. It is planned to do considerable exploration work and development 
work at this mine before full production is resumed. 

Mill Capac! ty Reported as from 1,000 to 1,200 tons per day. 



DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

/ / 
Mine Mineral Hill Mine & Mill Dote July 8, 1958 

District Pima Mining District, Pima Co. Engineer Axel L. Johnson 

Subject: Mine Report. Information from. A. B. Bowman, Manager. 

References Reports of March 30, 1955, March 31, 1954 & .luge 5, 1952. 

Location About 17 miles south of Tucson. 1 mile north of San Xavier Mine. 
Section 2 -- T 11 S -- R 12 E. 

Owners and Operators "rBanner lUning Co., Twin Buttes Road, Tucson, Arize 
.' Allan B. Bowman, Gen. Mgr., 2042 Conner Strav., Tucson, Ariz. 
/ B. W. Venable, Gen. Mine Supt., 132, E. Waverly, Tucson, Ariz. 
vF. D. MacKenzie, Geologist, 1633 N. Harley Ave., Tucson, Ariz. 
r./Frank Horton, Mill Superintendent 
v'William Anderson, Jr., Mine Superintendent 
'/ Paris Brough, Metallurgical Engineer. 

/ 
Principal Minerals Copper ore ---- all sulphides. 

Present Mining Activity Mining copper ore and milling same at their mill at the mine site. 
S to 6 men working on ore production at the Mineral Hill Mine (underground) 

1 shift-- 5 daYs per week. 
18 men working at the mill --- 3 shifts, 5 days per week. 
43 men wrking at the shops and offices, and on surface work. 
(note:- 85 ~n working at the Daisy Mine not included. See report of Dai87 Min 
Production from the Mineral Hill Mine is, at present very small, with only 1 
stope and 5 to 6 men working. Production estimated at about 25 tons per daY-e 
Tonnage milled is about 450 tons per daY', with about 425 tons per day coming 
from the Daisy Mine. 

Geology and Mineralization Copper ore is found in a contact metarr¥>rpbic type of depoei t 
in lilIestooe rock, near a llmestone-quartzi tp contact. Ore is found from the contact to 
a distance of up to 120 ft. away from the contact. The hanging wall is limestone am. the 
footwall 1s Quartzite. 

Ore Values No information on the grade of the ore mined at present. 

Milling & Marketing Facilities Ore is milled at the Banner Mining Co. mill located at 
the mine site. Straight flotation is used. About 425 tons per day from the Daisy Mine, 
and about 25 tons per day from the Mineral Hill Mine, or a total of 160 tons per clay is 
milled at present. This is about full capacity of the mil. 

Mine WOrkinrS 
1) Mineral Hill shaft ---- Inclined 54 degrees --- 9,0 ito deep on the incline. 

about 700 ft. vertical dist. 
(2) 4 main levels ---- 300, SOO, 600, & 700 it. levels. 



Or. 

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

,./ 

YMINERAL HILL & DAISY SHAFT Mineral Hill Pima Dist. 3-7-57 
if (3 shafts - 42 Claims) 

vOwner - BANNER Mn~ING CO., 132 South Main St., Salt Lake City. 
Operator _ It 

~-Pres. E. S. B~~, 141 Crest Dr., Tucson 
v Sec. J. E. Hogas-, 132 S. Main St., Salt Lake City 
;/, Supt. B. W. Venable, 1325 E. Waverly, Tucson 

J eu 1800 tons 191 men 

L.A.S. 



Mine Y.d.neral Hill Mine 

DEPARTMENT. OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date March 30, 1955. 

District Pima Mining Dist., Pima liounty. Engineer Axel L. Johnson 

Subject: Yrine Report--Present status. Information from Mr. Bowman Mgr., and Personal Visit. 

Location 17 miles south of tucson. 1 mile north of San ~vier Mine. 
Section 2 -- T 17 s -- R 12 E. 

()r,.mers vEarnsdal1 Mining Co., Tulsa, Okla. 

v " Lessees and Operators Banner Mining Co., Twin Buttes Road, Tucson, Ariz. 

Officers v Allan B. Bowman, Manager, 2042 Conner Strav., TucS) n, Ariz. 

Metals and Minerals Copper ores all sulphides. 

Number of Men Emplgred 67 men. 2 shifts working in the mine. 

Production Rate About 8,000 tons per month ---- all sulphides. 

Tel 6-29n. 

Geology Copper ores are found in a contact metamorphic ;ype of deposit in limestone 
rock, next to a limestone-quartzite contact. Ore is found from the contact to a distance 
of 120 ft. away from the contact. The hanging wall is limestone, and the footwall is 
quartzite. 

Ore Values Nolnrormation on ore values are given out. I have been advised that, 
%ccording to soJe old maps, the ore boqy should average about 3 1/2 % copper. 

Ore in Sight and Probable No figures on same are published by the operators. 

Mine Workings 
1 inclined shaft tlnclined 54 deg.) ---- 950 ft. deep on the incline. 
4 main levels - ---- the 300 ft., the 500 ft., the 600 ft., and the 700 ft. 
All the four levels are being worked, with sulphide ores being mined on all the 

levels. 

Present operations Copper sulphides are being mined on the 300,500,600, & 700 ft. levels. ' 
Besides this, the company has a few men on the 3rd shift, making a pocket an the 700 ft. level 

Milling and Marketing Facilities The ore mined in the Mineral Hill Mine is all milled 
in the cornpan,y1s (mill next to the mine. Straight flotation is used. Besides the Mineral 
Hill production of about 8,eoO tons per month, this mill alsdmills about 3,500 tons per 
month of sulphides from t he Daisy Mine, also operated by the IBanner Mining Co. Mr. Bowman 
dlaims that 94 1/2 % recover,y is being obtained from these milling operations. The mill is 
run 3 shifts, and 6 days per week ----Sunday being reserved f or mill kspi'aXl repairs. 
The ore milled contains a small amount of iron and zinc, but no lead. It also contains a 
small amount of scheeli te. The <D mpany has installed a pilot plant to see if some of this 
scheelite can be recovered. The mill tailings of -325 to 1000 mesh has been run through 
this pilot mill in an attempt to recover the scheelite. Mr .. Bowman reports that the 
tailings milled ruh from 0.06 % to 0.10 % scheelite, and the concentrates obtained from this 
milling operation run about 1.0 % scheelite. Mr. Bowman doubt. that the concentrates 
can be upgraded to the required amount. 



V 

Mine Nine ral Hill Mine 

DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date March 30, 1955 

Engineer Axel L. Johnson District Pima mnm g Dist., Pima 80unty 

Subject: ¥..d.ne Report on Present Status. ,.. Information from Mr. Bowman, Mgr., and Personal Vi E 

Loca tion 17 miles souhh of Tucson. 1 mile north of San , ~vier Mine. 
Section 2 -- T 17 S --- R 12 E. 

v · 
,Owners Barnsdall MiniYlg Co., Tulsa, Okla. 

Lessee and Oper.:ttor V Banner l-lining eo., ~QItJW!II«~ Tucson, Ariz. 
Twin Buttes Road, 

l,r" 

Officers Allan B. Bowman, Y~nager, 2042 Conner Strav., Tucson, Ariz. Tel. 6-2971 
{,.-' 

Metals and Minerals Copper ores ----all sulphides. 

Number of Hen Employed 67 men 2 shifts working in the mine. 

Production Rate About 8,000 tons per month ----all sulphides. 

Geology Copper ores found in a contact metamorphic type of deposit in limestone rock, 
near a limestone-quartzite contact. Ore is found from the contact to a distance of 120 
ft. away from the contact. The hanging wall is limestone and the footwall is quartzite. 

Ore Values No information on ore values are submitted. Have been advised that, accord-
ing to some old maps, the ore boqy should average about 3 1/2 % of Copper. 

Ore in Sight and Probable No figures on same being published. 

Mine Workings 
1 inclined shaft (incl. 54 deg.)----950 ft. deeR on the incline. 
4 main levels ----the 300 ft., the£OO ft., the boo ft., and the ~oo ft. 
All 4 levels being worked, with sulphide ores being mined en all the levels. 

Present O~erations 

on the 700 ft. level. 

Copper sulphide ore being mined on the 300,~, ~O & too ft. levels. 
Besides this, company has a few men on the 3rd shift, ~king a pocket . 

Milling and 11arketing tacilities The ore mined in tEe Mineral Hill mine is all milled 
in the company mill next to the shaft. Straight flotation is used. ~sides the Mineral 
Hill production of 8,000 tons per month, this mill also mills about 3,500 tons of sulphide' 
ores from the Daisy Mine, also operated by the Banner Mining Co. Mr. Bowman claims that 
94 l/?t_~ recovery is obtained in the milling operations. The mill is run 3 shifts and 
6 ~sper week---Sunday peing reserved for mill repairs. The ore contains a small 
amount of iron and zinc, but no lead. It also contains a very small amount of scheeli te. 
The company has installed a small pilot plant to see if some of this scheeli te can be 
recovered. The tailings from the mill, -325 to 1000 mesh has been run through this pilot 
plant for an attempt to recover t he scheelite. Mr. Bowman reports that the tailings 
milled run from 0.06 % to 0.10 % scheelite, and the concentrates obtained from this pilot 
plant, run about 1.0 % scheelite. Mr. BoT~an doubts that the concentrates can be upgraded 
to t he required amount. 



/' 

Mine Hineral Hill Mine 

u-::PARTMENT OF MINERAL RESOU~CES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Marc h 31, 1954 ' . . 
., 
..Q.e.. . ........ ~ ' . 

District Pima Mining District, Pima County. Engineer Axel L. Johnson 

~-_ .i 

Subject: ~dne Report. Information from l-i.r. Bowman, Mangge~ and Perscnal Visit. 

For lo~ation and general information, see report of Aug. 5, 1952. 

OWner v :sarnsaall Mining Co., Tulsa, Okla. 
,.,. 

Lessee and Operator Banner Mining Co., 'r""win Buttes road, Tucson, Ariz. 

. . : - -. ,-i 

'.; . i.,..:("':; 

Officers \/ Allan B. Bowman, 2042 Conner strav., Tucson, Arizona.-----General Manag~r. 
V · B. W. Venable, 1325 E. WatJerly, TUcson, Arizona. ------Mine Superintendent. 

Principal Minerals 
r-

Ores of copper. 

Number of Men ~loyed 100. (of this 40 men are employed undergrouJnd, and 50 
are employed o~he construction of the mill and miscellaneous surface buildings) 

Production Rate Company is currently shipping about 1,000 tons per month of oxidized 
copper ore, obtained from the sinking of the Daisy shaft and on drifting on the 100 ft. 
level at the Daisy shaft. 

Company is stockpiling the sulphide ores, obtained from the development 
work and stope preparation they are conducting at the Mineral Hill shaft. Approximate 
tonnage being stockpiled not determined. 

Ore Values Drill holes at the location of the Daisy shaft ~verages about 4 % copper. 
Shipments to the smelter average about 5 % copper, with selective mining, and a small 
an ount of hand sorting. 

Sulpide ores at the Mineral Hill shaft average about 2.6 % copper. Principal 
mineral is ~ chalcopyrite, with a small amount of chalcocite. Ore contains a large 
amount of pyrite. 

Note: - Opera tors. do not want the figures on the value of the ore published. 
Please treat same as confidential. 

Milling Facilities Company is at present engaged in the construction of a mill, at the 
Minerai Hili mine-----which ~ is to be used for the milling of the ore from the 
Twin Butte and the Mineral Hill mines. The rated capacity of this mill will be between 
300 and 400 tons per day of 24 hrs. The mill is nearing completion now. Operators 
expect to have it ready for mill test runs about April 15th, and to be able to start in 
full operation about May 1st. 

Present Mine Workingv (1) Sinking the Da~sy shaft (a part of the Mineral Hill mine) 
at present. Shaft is a little over 250 ft. deep now, with about 300 ft. of drifting on 
the 100 ft. level. Copper carbonates produced from this shaft work and drifting is shipped 
directly to the smelter. 

(2) Development work and stope preparation is donducted from the 
Mineral Hill shaft. This ore is stockpiled for future milling. 

(3) The Twin Butte mine is being pumped out and dewatered, so as 
to be ready to start operating this mine also, as soon as the mill starts operating. 



District 

D~PARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date ;':arch 31, 1954 

?i~a ;·~ining District, pi_rna County. Engineer Axel L. Johnson 

Subject: :":ine rieport. Information from ~<r. Bowman, }iangger and Perscnal Visit. 

For lo~ation and general information, see ~e~)ort of Aug. 5, 1952. 

O:<1ner Barnsdall 7~ining Co., Tulsa, Okla. 

Lessee and Operator Banner Hiring Co., Twin 13uttes road, Tucson, Ariz. 

Officers Allan B. BOWT:'i'tn, 2042 Conner strav., Tucson, Arizona.-----General l'anager. 
B. ~v. Venable, 1325 E. ~a~erly, TUcson, Arizona. ------¥~ne Superintendent. 

Principal r-iinerals Ores of copper. 

Number of Hen Employed 100. (of this 40 :"1'1en are employo d under(;rouftnd, and So 
are employed on the eonstruction of the mill and miscellaneous Gurface buildings) 

production Rate Cornpany is currently shi-;Jping about 1,000 tons per I::onth of oxi.dized 
copper ore, obtained fro:n t.he si l'1..kins of the Daisy shaft 2nd on drifting on the 100 ft. 
level at the Daisy shaft. 

Company is stockpilir:g the sulphide oree, obtained from the development 
work and stope prep ~lration they are conducting at the Hineral ElII shaft. Approximate 
tonnage being stockpiled not determined. 

Ore Values Drill holes at the location of the Daisy s:1aft qv(_rages about h % copper. 
Shipments to the smelter av,' rage about 5 ~) copper, rrl. th selective m.ning, and a sri.all 
a! ount of hand sorting. 

Sulpide ores at the r'iineral fill shaft average about 2.6 ;; copper. ?rincipal 
~ineral is takx chalcopyrite, I'Ji th ~l small amount o ::~ chal.coci te. Ore contains a large 
amount of pyrite. 

Note:- Operators do not want the figures on the value of the ore publishede 
?lease treat sa~ as con.f'idential. 

1-1illing Facilities Company is at present. engaeed in the constructic,n of a mill, at the 
Hineral lull mine-----~>lhich mill is to be used for the mill_lng of the ore from the 
Twin Butte and the Hineral !Iill mines. The rated capacity of this mill ',]'il1 be between 
3eo and 400 tons per day of 24 hrs. The mill is nearing completion no~v. Operators 
expect to have it ready for mill test runs about April lSth, and to be able to start in 
full operation about l1ay 1st • 

.lj resen"t lUne ~Vorkin.gv (1) Sinking the Daisy shaft (a part of the Hinerdl Hill mine) 
at present. Shal't is a little over 250 ft. deep now, with about 300 ft. of drifting on 
the 100 ft. level. CO~Jper carbonates produced from this shaft \vork and drifting is shio':)ed 
directly to the smelter. . ' . 

(2) Development work and stope prenaration is donducted froT",) the 
}~ineral pill shaft. Tlus are is stockpiled for future Milling. 

(3) The Twin Butte ".ine is being pumped out and dewatered, so aJ3 

to be rea~J to start operating this mine also, as soon as the ~ill starts opera tine. 



./ 

uEPJ-\RTMENT OF MINERAL RESOURCe.::; 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Mineral Fill Mine Date Aug. 5, 1952. 

District pima luning Dis t., pima Co. Engineer Axel L. Johnson 

Subject: Mine Report. Information from }~. Bowman, Mgr., and personal visit. 

Lo~ation 17 miles south of Tucson--- 1 mile north of San Xavier. 
Section 2 -- T 17 s. -- R 12 E. 

Number of Claims 

Owner v Barnsdall Mining Co., Tulsa, Okla. 

Lessee and 
v"" Operator Banner Mini?g Co., 2042 Conner strav., Tucson, Ariz. 

Officers 

11etals Found 

Men Employed 

~~an B. Bowman, 2042 Conner strav., Tucson, AriZ. Tel 6-2971 --Mgr. 
7 - E. E. Bray, 2632 N. LaVern dr., Tucson, Ariz. Tel 5-2802 -- Foreman 

/ Copper 

22 men 

Production Rate No production. Doing exploration work on D. M. E. A. Program. 

¥dlling Facilities None at present. Operators plan on the installation of 
a mill, when enough ore has been developed at this property and the Copper Queen 
and Copper Glance properties to warrant its installstion. 

Ore Values 
% Copper. 

According to the old maps, the ore body should average about 3 1/2 
Exploration work will provide further information on ore values. 

Old Workings & Past Production Considerable. 

Present Operations Doing exploration and development work in accordance with 
Defense Minerals Exploration Administration contract in amount of $ 126,786, with 
50 % of government participation. The work called for reopening, unwatering, and 
repairing the shaft and the bottom 3 levels of the mine--- the 500, 600, & 700 ft. 
levels'vert. dist.). The shaft is a 2 compartment 6 1 x 10' inclined shaft ( inclined 
54 deg. to the south). Extensive sampling, and mapping of geology is being done. 
No ore is shipped. The D. H. E. A. contract is roughly 50 % completed, and will 
roughly take 6 to 8 months more to finish. 

Proposed Work continue the D. M. E. A. contract until the completion of the 
contract. Plan on installing a mill, when this work is completed, if the 
tonnage of ore developed will justify same. 

Proposed plans May apply for a government guarantee of price support. May be 
interested inproduction loan at the expiration of their D. H. E. A. contract. 



D~PAKTMENT OF MINERAL RESOURC~~ 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Aug. 5, 1)52. 

District ?ima Hining Oist., pima Co. Engineer Axel L. Johnson 

Subject: Mine Report. Infcrmation from ::1'. Bowman, Hgr., and personal visit. 

Loeation 11 miles south of Tucson--- 1 mile north of San Xavier. 
Section 2 -- T 11 s. -- R 12 E. 

number of Claims 

()1mer Barnsdall luning Co., Tulsa, Okla. 

Lessee and Operator Banner }1ining Co., 2042 Conner strav., Tucson, Ariz. 
Off icers Allan B. Bowman, 2042 Conner strav., Tucson, AriZ. Tel 6-2971 -Mgr. E. E. Bray, 2632 N. LaVern dr., Tucson, Ariz. Tel 5-2802 -- Foreman 
11e tals Found Copper 

Een Emnloyed. 22 men dr 

Production Rate No production. Doing exploration '.-lork on D. I·!. E. A. Program. 
Ydll ing Facilities None at present. Operators plan on t}~ installation of a mill, ,.",hen enough ore has been developed at this pro~)erty and the Cop;:er Queen and Copper Glance properties to warrant its installation. 

Ore llalues 
% Copper. 

According to the old maps, the ore body should average about 3 1/2 Exploration work will provide further information on ore values. 
Old /Jorkings ?r. Past Production Considerable. 

Present Operations Doing exploration a~~ development work in accordance ~lth Defense Minerals Exploration Administration contract in amount of $ 126,786, with 50 % of government participation. The work called for reopening, unwatering, and repairing the shaft and the bott.om 3 levels of the mine--- the 500, 600, & 700 ft. levals'vert. dist.). The shaft is a 2 compartment 6' x 10' inclined shaft ( inc~ined 54 deg. to the south). Extensive s~~ling, and mapping of geology is being done. No ore is shipped. The D. H. S. A. contract is roughly 50 ?~ completed, and will roug~~y take 6 to 8 months more to finish. 

Proposed Work Continue the D. M. E. A. contract until the completion of the contract. Plan on installing a mill, when this work is completed, if the tonnage of ore developed lrill justify same. 

Proposed Plans rVlay apoly for a government guarantee of ~rice sup ~: ort. May be interested inproduction loan at the expiration 'Ji' their D. F. E. A. contract. 



Pa._ ~ 

Year 1942 (continued) 

1. 1(1 neral ff111 Grc up 

2. Pima Minta.; Dlatrlo't. P1ma County, Arl%.ona 
3. ~rn8dall 011 C~pany 
4. E. D. Xort0n an4 R. M. Hernon 
5. SeTaral daya ~.nt e~1n1ng this ~nd other prope~ts. in P1aa ~inlDi 

D1.cr1c' 
6. Cop~er-l.8d-z1no 
7. In his T'ttport 11i 13 .. 2, lier;loll ~tj,tQd 'lihti.t "tbls ;rJ;t-.;rty 1s .:" 1p i' 0 '1_~d t ~ 

bave d ~lf ... tAi ~ :'lv:1 tons ot 2.5 ;>er C(!Lt cOP1-.'€! r 0 I~~ .. 1 th a 11 tt' e 311 ~ aT 
~nd ~ ;~ace of gold." 

8. 

AddendU"l hy G. J. Duff - )la, 22, li51: The Mineral H11: Group conaistp. ct 39 
~~t~nt8d clataa, ~ll in one block and ~djo1n1ng the Sa~ X~v16r ~ine to 

t~e north. 'the property baa b~en brought to lagle-Pichar' 9 attention ma.n7 
t1~e. during the past ten or f1fteen ye4r8. Soyersl ahaft. haT~ been -unk 
on the proper1y and the 18.8" aotusl worK .as done .:lbc~rt 1919 by ~~ ep,.8t~rtl 

CO.pIlDY. 1'he88 abar,s hilT. all been ln8.cc.a81ble. &0 tha~ no underground 
.~1 nation 1IO~ haa been done. Ho1fftT'er, the 8U~rae. b'!8 ~en gOM 0 ~er 

ut dlft.~D' tl~ee by 88Ter~ ~~be~8 of our organ1z~t1on ~nd in 1947 Geor .. 
at. "o1'l1e~ reco.-~end9d tha.t ~lg.ht chern drill hol'!~ be drilled OT') +;be ?luae4 
Kn.ight portion ~r tt-.1R gr~up of' cl!ti!Us 1 Tl an '1ttero.x;'t to develop some le.-d
z1!lc ore II !wn).~ l ~ II ,'f 1t't'.1 c t ll~ t~ fo una or the d tI'r~; g 1 n t ha t Ti 01 nl t y. No 
fr1111r.l was done ~t that· t1 •• ~ but belieT1ng tb~t the prooerty ha~ merit 
8.!l4 partlcul3rly due to ite pro:x1al~:; to our SaD Xavier Kine and the 8ahua
r1t~ Mill tacl11tlea. I t.aV8 in ~he past rour year. mad. three ~Joomm8nd.
tiona that 8. s1n1mtD of $1),000 be s-oen" on th1e drilling bu' no 8uthorlza
i10n W~. granled. 

I.ftte 1~ 19~ a bond and leas. W~U! aecured by the &nn.r~1ni~ Compan} and 
they are now e~ag.d 1n clean1!lJ; ~ \;~ and r~t1Mber1ng tn. old No.4 abAf't 1n 
t he general ! '-18 oovered by t h.e ~M po •• 4 .tgh~ churn dr1ll holes. I D &4«11-
iion. they are also 1"~t1Jaber1~ ~"ld tn8tlllll~ aGe.saary miT\lng e1'l1pman' 
at the old No.1 (1) 1ncline 8haft n.~:, the ~:}n Xa"l"r-rr\~!vn hi~bJnly. ID 
~ddlt1or. to th~:1n1,tl~! c~n!,l~~~~'~~~i:. , ~hl; ~ =:a~r..G-r:; . , ;l$<);,le h~L7 e ~ 'dc.ntly DlFtde 
!l pa,-monl of $l~,OOO,,'bn v~t ,~, ~P.~P..#.t~i~~J~~~;;~,J, ~~ .\:' ;: :}~ ;"' . 

.... 1: .~~. J\ ~~~~~1 ": ~\ ~.~~t~JJ:":\~~l}i··j\~1r ' ~~-j~;~J.' ., ... ~:~ l:~~'.,~" \~4:/;~ ...• ~ ~ ~ . ! , . ', 

, ' 
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Mine 

LJEPARTMENT OF MINERAL RESOURCE~ 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Octobe"':'~ , lQ/~~ 

District ~.·Tin Buttes 

Subject: 

The "cP'''o7lerty is loc~~ ec. ,qb01Jt '25 :,:.iles sO'....1t IT'les t of Tuc :; ()~ Or'. tb.e 'r'vj.n Buttes 
hi€h~.':8.y whic!1 cuts sr;!'~e of t:n2 c12 i r" s. D'l"":'in~ the TIP.st, f' 'Y.'~rrc 18c g tr; 1018 it 
is re'9orteci to b!:'1.v ,,:; ; ,,:,od1;ced :~ 2,nO ,'1,0()n in CODDers.nd silv~-::" hut 811 T'3co"':'ds 
and r8no~ts are in ~ossessio~ of ~. s. vPeeser, Pres. / Barnsdall Oil Co., of 
Tulsa , 2nd Mrl(' Reese!:' h=, s rei' 11sed on seye:.r:' ·? l occa sions to ~i ve any infoIT.lation. 
:Mr. GeorgeVColvocoresses of Phoeni:x SDent cGnsiderable tj.me on the nroDerty 
but -Na s unable to obt 8.. in this in:'or:r.:.e.t ion desni te consider~ble corres iJono.ence 
on the subj'3ct. 

The are values are ra ~orted to be of mil l ing ~r9de, 8nd OCC1IT as re~l~ce~ents 
in limeston9 beds whicr.. optcro7) alons the L inera l Hill, di-pping gently to the 
south. The hill itsel f is aua:.r:'t zite on the north 8n d litt18 wo~k S99ms to 
have been do~e in the cont '-l.ct, 91 thOl!'~~ se!e"!'-:::.l she.fts h"" ve been S'Jl1J<:: i n the 
f12ts to the south c'J.t-t;inO?, th'.': ItTrrestone . One of t hes~ , th2.t i"a!'thest sOl1th 
is in blue limestone fo"T' its enti'!.'8 de:r;th, ~nd 8_l)'Je ::: rs to h-::."7= en.count s r3d no 
ore. hlost of the ~rod~cti0n seeGS to h~v~ CO!~ from dev~ 10 ~rnent 'n3~r the hill 
whe~9 t he-:-e is evi c.e nca of 2. ·:-:~iJJ (,EJ.d ~. C0T'.si.c.er::sle C~Tl'! . /". n~' T ~:r:' , inclin9 
shr.::ft 'r~s Deen S1..m}-: Ee""~ t n e ·"' 1l3rt?i te zr;n.e, JlJt it is not kEOT··rn "T!:.eth8r .-::;.ny 
l :::.r ~e ore body ws s de'T.::lo ~~ec .• In f ? ct,y 1 visited th8Dro":""e::-ty - \! ~t!l ;.Yf"~ . Kerr') , 
f-~~e --:'~.y ! ::-eolo !7 ist ~,\:=- ~ h C. cr, A.) who had ·' 10::'~::9d t,he "1 ':'e c:c, '"TIll. he 823med ti') be 
;.L"'18'''pre O J:' the 8Y:i. s-t~-:;~e of the incline s::~: ft. 

Sone interest has been ShOT:ffi in t h is n:r'es:.~ed bod7 of mill are. !~lr. ShnpJ·=l in 
visited and eX2mine d tie ~~ong ~ty. ~tn~s tte 'rr~rki~gs ~r9 in s cces s i hle, ~nd 

r~0 ir.!"OT,~_t ion ~_vqi. l ~: "'::;~2 , t he e-:'::8.Y'ci Y1,:,+, ion -""0 s conf~ r.ed tt') s' l!'f~ ce s}" y·d. n:~s. 

He was interested in t~e Dosstbilities in t~e q11Rrt,7ite c ont ~ ct,. Cliff 
Sar;8nt er also went ov,~:, th '3 ~round wi.th ~' ~!'. KeTI!.i) , but kne~'~ nothin~ abol1.t t:-:'e 
later develonment to the nortt. 

Shortly 8fte:.r:' these men h~d look ert ~t the ~~oD2rty , Nicko1ai and ~~ealton of 
Tucson, ~"18re able to obt3.in a lease fr(')m ',!~. '=''3es~r. Amollnt D8.id down TNas 
~lO,O()O. I saw a lette~ from Mr. Reeser to :Mr . Wm. L':J1'.~~son, who Vv8S also 
interested in the nroDerty. The former said th?.t he h~d fonnd S0?neone 1Hho 
was not interested in the t a ntecedents' s~c~ 2 S re n ort2, etc., and had ne ~o
tiated a leese for substantie..l d01.'m D2_yr.' ... ent. The feeling h~"e is t.h"'..t t:;':; 
~r~sent lessees are not interested in ODe~~ti0n, and a re holdin~ nu~ely fo~ 
s"'8ec1l1::ltion. 

!--..ccordin;; to rS1)ut8.bl s ;neD.. here , the are is of low ~r-:lde ~nd ·~Tol1ld. re n,uire 
r.lil l in~. On acco'mt of th8 f a ct t!:2.t tne-:,q ~.re 3l!'e~. dv : ' 12.. te l Ar:;e tonnages 
of o!'e develo-:')sd in the Twin Buttes district, -,vhich are 1m(1.v':l.ilable due to ls,ck 
o~ milling f~ciliti8s, I helieve the Minergl Hill P~o~e"':'ty sh0uld he cla ssed as 
one of the longer rQn,?9 '1)os3ibilities. :?o:- :f1..:2'ther infor;:1Rtion I 2u;ssest that 
~.;:!'. C"l vocor'3sses be cont2ct e d, as he h!3.d s~'3nt consid.er8. ble t ir.le in.vest i ~at irus 
its Dossibilities. 

Si ;;;ned: GeOr&;8 A • . Eallam 



fromCOPPER ,REPOh. -. . r.·2, ·DECEMBER 23, 1942, by ~_J. . .. ~ . HASTINGS for' 
16 • . ' Copper Branch, War Production Board. 

ltiNLtti'~ H!LL.. R1eKcl~1 ~nd -,fhsa1'on. L.!3~''', ?iol1e.r Eotll. T'.lcJ')n. 
Ar1Z0Zl~. 

A production I)f ;: million d.:>ll!lrs, th~ V' ~\lu. pr1nol~H!11y in ~()f,~8:". 

s1no. 1918 when it . iC'a3 l'1lit Op01'Bta!. Reol;)-:"ds of the last operators '.'~ ::-o 

1ndieat1 TS of lftrg9 tnnru'ig68 0:" oOlm~ero1~1 C!111ing ore expo8dd r~m 9nsent 

deTelopment. 

Due to the leul,gth of ~ ims the '~rk1nga hlln been Idl<t. ~nd the Gxtent 

of d.velopment to be made nccsBs!ble for re-entr,y, the Prell~inary Devalop-

of the proparty. While tbla mine QPn only b~ cla.Bit1ed in the long-r1nga 

f~5:;~5?;~c=~g,~ ; .'~~.:.F.j~~~. =:·~C: ·: .~ Tr: 23 S) J.SL!.2 , "';'J' ~;~):r 1 ~:' G ~:dsti.nfS8, f .:)l" 
C ~J· .~:> ~~:::~~2 : .. ~{' ~~ '~ .. Jei J, :· · ~· i ~j. ~::,Jf:~:cr,:'~~ (J; ~ :~~):'· \:~~:r; 0 
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