
The following file is part of the 

Arizona Department of Mines and Mineral Resources Mining Collection 

ACCESS STATEMENT 

These digitized collections are accessible for purposes of education and research. We 
have indicated what we know about copyright and rights of privacy, publicity, or 
trademark. Due to the nature of archival collections, we are not always able to identify 
this information. We are eager to hear from any rights owners, so that we may obtain 
accurate information. Upon request, we will remove material from public view while we 
address a rights issue. 

CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 
collection. These rights include, but are not limited to: copyright, privacy rights, and 
cultural protection rights. The User hereby assumes all responsibility for obtaining any 
rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 
authors in the manuscript collections, except when the author deeded those rights to the 
Survey or when those authors were employed by the State of Arizona and created 
intellectual products as a function of their official duties. The Survey does maintain 
property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 
information, or opinions that may be contained in the files. The Survey collects, catalogs, 
and archives data on mineral properties regardless of its views of the veracity or 
accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
1520 West Adams St. 

Phoenix, AZ 85007 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 



PRINTED : 05/09/2001 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME : BLACK COPPER QUEEN 

ALTERNATE NAMES : 

SANTA CRUZ COUNTY MILS NUMBER : 69A 

LOCATION : TOWNSHIP 23 S RANGE 11 E SECTION 19 QUARTER NW 
LATITUDE : N 31DEG 24MIN 56SEC LONGITUDE : W 111DEG 15MIN 54SEC 
TOPO MAP NAME : ORO BLANCO - 15 MIN 

CURRENT STATUS : EXP PROSPECT 

COMMODITY : 
COPPER 
SILVER 
GOLD 
ZINC 
INDIUM 
BISMUTH 

BIBLIOGRAPHY : 
ADMMR BLACK COPPER QUEEN FILE 
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BLACK COPPER QUEEN PROPERTY REFERENCES 

Santa Cruz County MILS Index #69A 

Oro Blanco, AZ 15' Tapa (included in file) 

SANTA CRUZ COUNTY 
ORO BLANCO DIST . 
T23S RIlE Sec . 19 



BLACK COPPER QUEEN SANTA CRUZ COUNTY 

Reich Mining Company are building a small pilot mill on claims in Holden Canyon adjoining 
the old Franco American . GWl 3-9-68 

Still installing Electro Magnetic, Electro-Static Mill equipment made by Rapid Magnetic, 
Birmingham, England all new - capacity one ton per hour . GWl WR 7 - 6-68 

Visited the Reich Mining Co. - no one around. GWl WR 3 -8-69 

The Black Copper Queen Mine being developed by the Reich Mining and Development Co . has 
started a small open pit next to their mill in Holden Canyon. The operations appear to 
be of a desultory character and this could be due to financing rather than lack of 
planning. GWl QR 3-1969 

Edward A. Reich of the Reich Development & Mining Company has been staking claims around 
the Black Copper Queen property. It is reported that they have staked over patented and 
legal claims belonging to other people. GWI QR 9-1969 

Ed Reich is still doing some work, staking out more claims, etc . at the Black Copper 
Queen property . GWl QR 2-27-70 

Mine visit - Black Copper Queen near Pittsburg. Some activity expected. GWl WR 3-8-71 

Don McCoy and Henry Jarvis of Arivaca have an agreement (?) with the group controlling 
the Black Copper Queen. They have moved a dozer to the property and plan on doing some 
exploration work. GWl QR 4-1-71 
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February 24, 1969 

)Ill'. Edward Ii. i.e ich 
Flarr~herchaCldisiaS"-Ageocy) Inc. 
214 Wea! Erie Street 
Chicago, Illinois 60610 

Dear ~;:r. Rill! icl1: 

TluInk you for melting available to &Ie the material you have 
put together on the Buck Copper ; ueen Property io Santa Cruz County, 
Ari.%oa.a. I am returtilng--nerwith-- tbe' bOoklet" oi sateTiaryOU'tirft-~-' 
with me. 

I have made photocopies of the Engineering Reports dealing 
with your property aod forwarded a set to: 

JohIlG. Roscoe 
Continental Exploration, Inc . 
!:lox 112l6, Emery Park Station 
Tucaon, Arizona 05706 

.Phone: 602-623-0265 

I believe tb.at Contineatal would be interested 1n see1q 
copies of the Smelter 3ettlemellt Sheets covering shipments from this 
property. I augsest yos.l forw.ard photocopies of as many such sheets as 
you have avail.able to Nr . Rose-oe. When yau are in 'Iuc:sOQ., if you are 
interested, I lNggest you contact ~sr. Roscoe. 

Sincerely, 

GUhTdRR & CHOU 

cnc. 

By ____________________________ _ 

Sideey }.1. Gunther 
r / 
ee: J. G. Roscoe / 
bec: C. H. Reynolds'; 



Black Copper Queen Property 
Santa CnlZ County, Arizona 

John G. ao8C08/'" 
C. H. ReYl10lds 
Sidney M. Gunther 

February 24, 1969 

I attach photocopies of the following reports on the above 
property: 

January 13, 1967 by T. R. Clarke 
January 16, 1967 by T. It. Clarke 
January 19. 1967 by A. S. Michaelson 

Mr. Reich (not Reiche) is a180 hUDg up on a dry separator of 
English origin. He will probably tell John all about it. 

r 
att. 

Sidney M. Gunther 



AI\ .. " A DEPARTMENT OF MINERA. 

Mineral Building. Fairgrounds 
Phoenix. Arizona 

1 . f n format i on from :_-=-P e=r,,-=-s o=n=a=.cl=---...;v:...,:i::...::s'-"i:....ot=---_ 

.,OURCES 

Address : ____________________________ _______ _ _ 

2. Mine : Black Copper Queen 

4. Location : HoldenC~a=n~y~o~n~ ___ _ _ 

5 . Sec 24 - 19 Tp lO - llE Range 23 S 

3. No. of Claims - Patented ___ O"--_ ___ _ 
5 Unpatented _ _ ______ _ 

6 . Min i ng D i st ri ct Or.-"'o'----=B:..::::lc=ac::..:n:..=c.::::.o _ _ ___ _ 

7. Owner : Rei ch Deve:.::l:.::oC.t:p..:.:m=ec::..:n:..::::t.-=&-,M=in::..:;~::.:· n..::..<g:>........;C::..:o:.,o'--____ ____ _ _ _ 

8 . Address :_A~r,_,i,_,v_a__,c,__"a,,__ _ _ _________ . _ __________________ _ 

9. Operating Co. : __ s=.;a=m:=e"'--_ _ ______ . __________ _________ _ _ 

1 0 Add Ari vaca . ress : _ ___ ______ ____________________ _ _____ _ 

11 . Pres·ldent·. Ed Reich 12 Ge Mr ' _ -=-=:........:c=::::...=....:.=--________ _. n . g .. ___ ___________ _ 

13 . Principal Meta ls : _ _ -=A""u=---=A..::..<g"'--______ 14. No. Employed : 2 - sometimes 

15. Mill[ Type & Capacity : 1 tph electro magnetic electro static 

16. Present Operations : (a) Down 0 (b) Assessment work 0 (c) Exploration 0 
(d) Production 0 (e) Rate tpd . 

17 . New Work Planned : _________________________ _ ______ _ 

18. Misc!. Notes: _ _ ___________ . _____ _________ _ ___ _ _ 

Date :_---"5"---- =i.-'_----"I.t>:::....yL-..... ___ _ 
(Signature) (Field Eng ineer) 
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REICHE DEVELOPMENT AND MINING COMPANY 

BLACK COPPER QUEEN PROPERTY 

.. 
SANTA CRUZ COUNTY, A.=iIZONA, U.S. A. 

f 
, ' 

• I 

" 

,; 

Toronto, Ontario, 
January, 1967. 

. , 

• 
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7. R."Clarke & Associates, 
Toronto, Ontario, 

'. 

Canada. ' -
~~~i"{- :/'07-/60 4'A7y ~kp£/'z,-I . ' 
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CERTIFICATION 

1. I am a graduate of McGill Universi 

and hold a Degree of Bachelor of Engineeri 

I am a Registered Professional Engineer in good standing 

in the Province of Ontario and have practiced my profession 

for over thirty years. 

3. I have based my conclusions and recommendations on a 

personal examination of the property; on infoimatio~ 

supplied by Dr. A. S. Michaelson of Chicago; and on my 

experience in the mine development and mine opera~ng field. 

4. I have no interest directly or indirectly in the property 

nor expect to receive any interest directly or indirectly 

in the property except for the payment of 

fees. 

Clarke, B. Eng. P. Eng. 

Toronto, Ontario, 
January 13, 1967. 
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Reich Developm;nt & Minin~ Co. 
214 West Erie Street 
Chica~9, lllinois 60610 

January 19th, 1967 
86906 

! Dear 1115 ter Re i ch : 

Herewita is submitted my report on my most recent trip to you:::, 
Copper ~uee:l !vanes, . Arivaca, Arizona in compapy \oJi th T .R.Clarke, 
minin~ enl7.ineer from Toronto, Ontario; O.R. Mohahan, ~eophy.Jicist 
frQ.'Il Detroit, !'1ichi.Q;an and Toronto, OntariO; and Nr. Peter Klajda 
of Tuscon, Arizona, January 5 to 9, 1967. 

GEOLOliY: 

I 
I 
I . 
I 

Similar to previous Visitation, being typical of the southWest !' 
Rocky Eourltains, beinp: typically porphyritic \Jith crossinp: dike i 
systems. Copper s tainin~ as well as shell .. type arq:enti te obs erved 
in s orne a.l~ Gas. 
03SERVAT Imrs: 
1-6-67: Arrived on site at about 10:30 a.m. after havinq L!spectod 

'the area at _ the left side of the road where copper staininp's we:-0 
apparent and' where accordi~~ to Peter Kledja there ~hould be a 
fair copper deposit. Other than stainings no outcroppin~s that werq 

I 
interes tL1'l~ \.;ere ob::;erved. Locations of dikes were noted as "'Ie I 
approached the primnry workings where strippL't1r': was made. This ! 

strip was exarr.i::led and sho"..-i8d evidence of coppor and possible silv~:r. 
No sB.:nples were taken as this area had was 'Well checked fr07i1 My I 
last visit. Visible observation could theret'ore be substantia.ted. bJ~ 
assay reports of this area. 

\;1e arrived at the tUf'l ... "'1el site and T.R.Clarke and I made a tnorou.o:h 
study of' tee tunnel in · order to obtain pertinent evidence of the 
\-/orkinr-s of the tu.'1_nel, history of same, and possible dispcsal 
site of any dir-:~in~s~ "lIe ;:ot to the fork at which I pointed out I 

the detail~ of t'-"~t3 mineraliz.ation to Roy. At the fork in tr..e t1.lr'.J1e~ 
we th9n proceede~ to t~e ri~ht and explored the ~alls and ovcrhGud ~i 
wi th - conspicuous rnineraliZfl tion and of ores being in place. iU'ter : 
being convinced 'tolna t "..i6 sa ..... , ,-Je re turned to the fork and went in to ' 
left -tunnel as fllr as ' .. )6 dared. The water was rather deep ar~d foot:tn,f 
was ll-!certaino JUteI' tili.:: D tudy 'Was completed we returned to the i 
outside of the tUlli~el and investi~ated the other tur~~el to the left 
of this main t~~lel. Obscrvatio~s were made and noted in our lo~ 
books. 

Once B.D:a.in we looked above the tu..'U'lel siteobservinp: the pC~I3. tite 
dikes and - tryin,p; to traco out faults; Neanwhile O.R.Monahan \-J.:15 

cbartin~ ~eophy3ical data and lo~gin~ his information. To~othcr wo 
all went to the road above the tUPJ1el, where Bo:ne of the !':laterial 
~as at one time shipped to the refinery. I observed some black 
material and examined it, and found it to be art(ent1te. I said 
nothin~ to no. one. Soon Roy and }lonty both spotted this rna tel'illl 
and they were both ailazed and made remarks that ~-Jere ploasi.np-: to lii~ 
ear. Fete was c;yestlo:1sd by Roy and Honty, but, Pete I found \-las i 
very cunning. 3c,-:'h had to ~ive information to obtain some. Thi~ ;'las 
not to my liki:\;:, but it had to suffice. I 

v!e mads the dec ::;t with Roy and Ho~ty remairiinr! in tho back of tho If 
.f~~", -+- .... ",,1.r , r.- =:, !' ~ Obser\Y[l.ticns and plottint::' (!'oophysiclll data. He~oti 
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, 1-7-67: Procured e. rental cur and p:!'oceeded ~o back or-the mir.e I 
sites. Entered th'3'Ruby Road and saH many abando.'1.ed dl ,~~in;:rs, Ulli.iPS, 
and boarded workin;'!3. All this 'Has evidence that the area bad to 
be or some value. The r;reolo~ical' structures all appeared to folIc''''] 
the same pattern that is 'characteristic of the area. He proceeded 
to No~ales, then into N o~ales, Sonora , in Mexico. Had lunch and wel~E1 
back 0\1 the road to Tuscon. r~oute we stopped Tum8.cacori Na.tional I 
monu!l1ent. Visited the various - bul1dinl;!s and entored the mUS9u..'71 I 
where they had a nice exhibit-of mininp, in the Arica and Arivaca 
area. \';0 observed a map datinp: bacl{ with Arivaca desip:nated • ~io 
continued northward stopping at Tubac. Then to our motel , supper 
and more discu3sions. 

1-8-67: Left early in the mbrn1n~ - for a ,trip to TO!7lbstcne , that is 
a town ~ith historical back7.round. Had breakrast and returned to 
the airport and plane for Chica~o . 

opn~ION : 

We all agreed that : -

1. Peter \-Jas very foxy and could hear at the rir!ht time . 

2. That Ed Reich should not hesitate to stake more claimo 
or_obtain leases to protect what h~ already ~d. 

3. That the clL'11ate was condusive to good minin,C:. 

4 . That the eco!'1omics of concentrates had to be worked out. 

5. That electrorna.r.netic a.nd electros ta tic separation was 
ideall . 

6. That in the future, Ed Reioh, should ke~p a record of 
all of his activities at-the mine and not depend on 
tecp~ical and en~ineerin~ reports. 

7. That an ideal state of mL~erallzation in the t~~ne13 and 
surroundinff ar-ea dc., exl.;t . 

8. TrUi t there is appa.ren -~ potential . 

9 . That matorials can be concentrated without no difficulty; 
that alldir,~L'1.~s can be up-~aded prior to shippin~ to 
smelters . 

10 . That a reasonable en~ineerin~ assessm~nt was possible ~ 

11. That labor problem should not be too JS!'eat . Help be1..."1 .~ 
a vailable . ' 

12. That a min1n~ venture is feasible . 

Respectfully submitted: 

Director 
Tech Resea.rch International 
5057 North Tripp Ave . 
Chlca~o, Ill . 60630 
Phone: 312-736-5728 
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Reiche Development & Mining Company, 
Chicago, Illinois • 

Gentlemen : 

Ste. 307, 160 Bay street',:, 
Toronto 1, Ontario, 
January 13, 1967. 

. " ! . 
. i 

Herewith is my report on your Black Copper Queen mining property 

located in Santa Cruz , County , Arizona. :' I 

PROPERTY AND ACCESS 

The property consists of five mining claims approximately 100 acres 

called Black Copper Queen claims nos . 1 to 5 inclusive. The property 
" / 

can be reached on adequate roads by travelling south some SO miles 

from Tucson on highway 89 to Amado then,ce west some 15 miles to Arivaca 
I 

\ 

thence south 15 miles on the Ruby Road branching southwest at.Warsaw Canyon . 

Canyon . ( 
" , 

TOPOGRAPHY AND CLIMATE 

The property is located in the mountains with a local difference 

of elevation between valleys and ridges of 500 'plus feet'. The property 

is at approximately the 4,000-foot elevation. 

The climate is warm and dry and little to no likelihood of freezing 
.' 

temperatures. 

LOCAL RESOURCES 

The property is located in cattle graz~ng country. Local trucking 

road~ exist or can be readily developed. No electric power is available 

and no water supply in the way of streams or lakes on the property. It 

was noted that the mine adit contained dammed water and a small continuous / 1 
~'i 
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flow was coming from the portal. Only scrub trees and bushes were noted, 

no large timber. 

, . 
HISTORY 

With some research into old records no doubt the history of the 
" 

property could be uncovered. However, for the present purpose a suitable 
, 

reconstruction can be made from the visible evidence 00 the ground. 

The Arivaca region in which the property lies is somewhat older 

than say modern Tucson. The first serious prospecting likely took place 

sometime after the Tombstone discoveries. Following the early prospecting 

miners moved in and sank a series of prospect shafts in likely locations. 

This method of early devel opment was common in a period both before 

and after 1900. At some later period, say 1925 or later the adit was 

driven. The most recent work was the removal of two surface showings 

that had visible copper values. 

If the above history is somewhat along the lines of the actual 

happenings then it can be assumed that the early prospector and 

developer was basically interested in silver and the silver carrying 

veins while the later developer was more attracted to the copper possibilities. 

Silver is associated with both copper and lead mineralization. 

It is also noted that in the vicinity of the old shafts and pits 

I there is some evidence of hand sorting or cobbing having taken place. 
/ , 
I The lack of a large mine dump at the adit portal means that, visually at 
I 
I least, all the rock excavated from the adit was considered shipping ore 

and was shipped. From the fact that further mining was not carried out 

a fter the development program it must be assumed that under the then 
1:' 

prevailing conditions of transportation and metal prices the operation 
\ 

showed ins'ufficient returns to warrant mining. On the other hand the 
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devel,~pment work completed, estimated in the range of 100,000 cubic 

feet of material, must have showed considerable promise to warrant 

carrying out this extensive program. 

GEOLOGY 

Unfortunately a local regional geological report was not available 

and the following brief description is from local observation only. 

The host rock in the area consists of limey sediments, volcanic 

sediments and porphyry typical of the Rocky Mountain Ranges. Locally 

this formation has been cut by a series of dikes, likely pegmatite. 

These dikes appear to stand vertically and have three general strikes, 

namely: Northsouth, Northeast to Southwest and Northwest to Southeast. 
"\ 
I It was noted on approaching and leaving the ,property that ~he presence 

I of these dikes in a distinct criss-cross pattern was very pronounced 

I in the vicinity of the silver veins. At several points in rock cuts and 

,outcrops along the road, copper stain was visible. The host rock in 

this case appeared to have a porphyritic structure. 

EXAMINATION 

The property and general area was visited by the writer , T. R. 

Clarke, P.Eng. B.Eng. January 5 to 9, 1967 accompanied by the owner 

and Dr. ' A. S. Michaelson of Chicago and Mr. O~ R. 'Monahan of Detroit . 

OBSERVATIONS 

Although considerable work has been carried out on the property, 

over a period of time, apparently no records were maintained and no 

background information available. The points of interest observed are 

designated'as follows: 

An ~ld shaft 50 to 75 'feet deep to the left and above the road 
where you first approach the property. Another filled shaft is 

I 
I 

I 
I 

I 
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T. R. CL.ARKt: ex .\ :~ . .JV .... f.~.'_ ~ 

4. 

indicated about 50 feet further up the hill from the open shaft. 

To the left of the road a large bulldozed area from which a bulk 
shipment has recently been taken. 

Two pits down slope and to the south of No.2 • . 
I 
f 

4. A large side hill excavation from which material hq 5 recently 
been shipped. 

5. An adit reported to be some 750 feet to 1,000 feet in length 
with some raises and winzes. 

6. The reputed location of an early adit, not seen, probably covered 
by later bulldozing. 

7. Surface lineations observed along the road that could indicate . 
additional structures. 

·1. The old shafts appeared to be about 5 feet by 5 feet and close to 

vertical. Very little broken rock material appeared around the collars 

and it is assumed that the majority of the excavated materIal was shipped. 

There was no visible evidence on the walls at the collar of the shaft 

to indicate a high grade pocket or similar occurrence. 

2. A shipment had been made from this area reported to have graded 

from 5% to 8% copper with about 8 ounces of silver to the ton. The 

bottom of the cut sloped down about 15 to 20 degrees to the northeast. 

Some mineralization, mainly copper, was visible on the present pit 

bottom but appeared to have Ii ttle vertical depth. 

3. Two pits had been put down to bedrock below the edge of No.2 

pit. There was some evidence of mineral but did not appear to be the 

same vein type material as was removed in No.2 pit. 

4. This pit . was cut into the south side of a local ridge or knoll. 

Not all the. mineralized material had been removed and good specimens of 

cnpper mineralization could be seen. The mineralization appeared to be 

• 
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confined to a fold in the host rock plunging to the northeast. It was 

bounded on the west side by an apparently barren "horse" of limey 

sediment and appeared to abut against a pegmatite dike on the east. A 

narrow band of black material, probably silver rich stromeyerite or 

freibergite was visible against the dike. It was not possible to 

ascertain whether there had been movement along the dike or not. The 

material removed from this pit was shipped and reported to assay 10% 

copper and 10 to 11 ounces of silver. 

5. Unfortunately the adit was flooded and the writer could only 

observe the vein structures for some 25 feet inside the heading. 

Information supplied by Dr. A. S. Michaelson, who examined th~ tunnel 

earlier in the year, indicated that the excavation was some 1,000 feet 

in extent and had a number of short raises and winzes within the workings. 

In some places horizontal mineralized widths from 10 feet to 15 feet 

were observed. 

Where visible to the writer the vein appeared as a series of bands 

of black mineral dipping at about 30 degrees to the northeast and 

striking generally southea st. The mineralized zone near the portal had 

a local horizontal width of about six feet. 

Outside the porta l and to the east a second opening had been made. 

This opening appeared to have followed a second and underlying 

mineralized band. Although there was some broken rock and samples at the 

portal there was no dump to correspond to the amount of excavation 

indicated. Some samples had been taken from underground earlier in the 

year by Dr. Michaelson and the significant metals are reported as follows : 

Sample A Back sample across 15 feet. 

B Bulk from left or north wall for a length of 150 feet. 

~, 

( \ 
-9 
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The metal distribution suggests the presence of the mineral freibergite, 

an argentiferous variety of tetrahedrite. The gold and silver values in 

these samples indicate very definite economic values. 

The writer was able to observe som2 of this material in place. 

From a visual examination a higher base metal content was expected. On 

the other hand the water draining from the adit portal was quite clear 

and very little stain visible on the adjoining "rock. 

6. These early workings were reported but now appear to be covered . 

with bulldozed material from the No.2 outcrops. It would appear that an 

attempt was being made to drive an adit from the northwest to intersect 

the old shaft at No. 1 location and possibly as far as the shaft at the 

adit portal. 
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7. Surface lineations noted from the bulldozed road along the 

west slope of the ridge on approaching the showing from the north suggest 

additional vein structures in this vicinity. There is no visible sign 

of any extensive prospect work having been carried out in this area. A 

pit showing lead and silver mineralization has been reported high up on 

! the ridge some three-quarters of a mile north of the showings. 
-I 

. I 
! , 
I 
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ECONOMICS 

The economic metals in the deposit appear to be gold, silver and 

possibly platinum with lesser importance to copper, lead and zinc. The 

principal base metals have accompanying values in cadmium, bismuth and 

indium. 

The economic develo~ment of the property, as a whole, ·will depend 

on the ability to outline and be reasonably assured of sufficient raw 

material to warrant the capital cost of developing and processing the 

raw material. The proces s ing of the raw material for sale can be by -

(a) Reducing the precious metals to a base bullion and selling 
directly to the U.S. Mint. 

(b) Producing concentrate s for sale to existing smelters. 

(c)'A combination of (a) and (b). 

In this matter of producing concentrates for sale to existing 

smelters it must be realized that each smelter is designed to process a 

definite type of ore consisting of a definite mineral concentration. No 

concentrate, regardless of the analysis, has any real value unless it 

can be sold to a smelter which can economically process same. In order 

to ascertain the value o( a concentrate a complete analysis of the 

concentrate must be submitted to the smelter who, if interested, will 

require a typical sample for their own analysis. 

t . 
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SUMMARY AND CONCLUSIONS 

Apparently no records are available on the early work on this 
J 

8. 

property. Also due to water it was not possible to examine and sample the 

rather extensive u~derground work in the adit . However , .on the basis of 

what can be seen and from information obtained from Dr ~ Michaelson , 

regarding his examination of the ground during the summer of 1966 , 

certain conclusions can be drawn . 

There appears to be two periods of mineralization. The first , basically 

copper with precious metal enrichment is confined to structural folds 

in the formation and likely in the vicinity of intrusive action •. It was 

also noted that at various points on the property minor copper values 

were seen , likely range between 0.2% and 0.4%, in a host rock 'with 
• 

porphyritic structure. The fold structures where noted ~ppeared to have '/ 

~ flat plunge to the northeast. 

The second variety of mineralization carrying high silver and gold 

value~ appeared to occur in a series of bands striking generally north­

west and southeast and dipping flatly to the northeast. This vein 

structure appeared very strong and persistent . The structure could be 

traced for a considerable distance and appeared on both sides of a 

northwesterly tending pegmatite dike. Whether the vein penetrated the 

pegmatite or was offset by the dikes could not be determined. Using the 

location of pits and shafts and the p~ttern of the previous development 

as a guide it is possible to assume that a number of these flat lying 

veins lie over ~op of each other. Again, although it could not be 

ascertained, it can be assumed that the economic value of the vein structure 

would depend largely on the nature of the host or country rock through 

whiCh the vein structures passed. A more brittle rock would shatter and 

in turn allo~ more freedom for the mineralization to settle out and 
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concentrate than would a softer rock. 

I 
These silver and gold rich veins are, at this stage, economically 

the most important structures seen on the property. Although only one 

vein has been developed there is every indication that a number of veins 

do exist. 

During at least one stage in the history of the property a rather 

extensive underground program was carried out. The lack of a corresponding 

are dump indicates the material was shipped in raw form to a smelter. 

The fact that further mining was not carried out indicates that the 

financial return did not warrant furthe~ work. This by no means indicates 

that the property has no economical value. Due to a total lack of records 

the previous operation cannot be evaluated. We do know however, that 

although wage scales are much higher than previous, the modern equipment 

and technology has made today's miner many times more productive than 

even ten years ago. We also know that today's metal prices are much 

higher, transportation and recovery procedures much more efficient. 

From a geological standpoint the property has barely been scratched 

and little or no general exploration carried out. 

Dr. A. S. Michaelson has carried out a number of concentration 

tests, the results of which indicate that the economic mineral values 

can be concentrated into various component parts. This being the case 

then a higher smelter return and lower transportation costs can be 

envisaged on the products from a mining operation. At the time of writing 

this report the analytical values and metallurgical balances have not been 

completed. Information on this work will be included, when available, as 

an addendum to this rep~rt •. 

1. 

It is there{o~e concluded that -

The propert.y shows clear evidence of the existence of economical 
mineraliza~ion and an indication of greater potential •. 
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2.. Previous records are not available and geological and analytical 
data too sparse, at this time, to warrant firm estimates of 
tonnages and grades available. 

3. Preliminary test work indicates that the raw material can be 
concentrated. 

4. To develop the full potential of the property and to provide data 
on which to base an engineering assessment (a) additional geological 
study and sampling is required along with (b) definite figures on 
the ratio of concentration and the probable dollar value of a 
smelter return. 

The writer feels that on the information available the property has 

mine making potentials and additional preliminary work is warranted . It 

is therefore recommended that -

STAGE I 

(a) Existing trenches, outcrops and underground headings be cleaned, 
sampled and geologically mapped. 

(b) Some additional trenching be carried out over the known zones 
and the vein material sampled and mapped. 

Budget - Elapsed Time 1 Month 

Technical, sampling, mapping, survey, reports 
Labour 
Transportation, board etc . at property 
Bulldozing 
Anal ytical 
Contingency and travel 

$ 2,750 
500 
750 
500 

1,000 
1 ,500 

$ 7 , 000 

On completion of this stage a preliminary assessment of the 

property as a limited or small producer should be possible. 

STAGE II 

(a) A preliminary soil sampling or similar survey over the property 
as a whole . 

(b) A core drilling progra~ to test for the vein structures at depth 
and for additional structures . 

(c) Investigation regarding concentrates and sales . 
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Budget - Elapsed Time 2 Months 

Soil sampling, analytical, interpretation 
Diamond drilling, 5000 feet @ $6.00 
Analytical 
Expense at property, transportation etc. 
Technical expense,' travel, ~0ports etc. 
Concentrate tests and markets 
Contingency 

~. R. CL.Ai, . _ 
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$ 3,000 
30,000 
1,000 

-. 1,500 
3,500 
1,500 
1.500 

$ 42,000 

At this stage there should be sufficient data on which to base a 

reasonable engineering assessment. However, depending on the type of 

financing contemplated additional work, to block out ac~ual ore, may 

be necessary. 

Respectfully submitted, 

T. R. CLARKE & ASSOC!ATES, 

1(!~ 
T. R. Clarke, P. Eng. B. Eng. 
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Reiche Development and Mining Company, 
Chicago, Illinois, 
U.S.A. . 

Gentlemen: 

•• '\. "-~/\.« I .. .::.... • 

January 16, 1967 

As requested, herewith is my assessment of a small tonnage operation 

on your Black Copper Queen property located in Santa Cruz County, 

Ar i 1.:0 na, U. S • A. 

My understanding of your intent is to mine the high silver gold 

mineralization indicated in the adit and to dry concentrate this 

material and to se:: s .... ch concentrates to ·existing smelters. 

In this re?ort I will endeavour to l ogica lly "questimat·e" (a) 
• 

available tonnage and grade, (b) probable capital costs, (c) probable 

operating costs and (d) until such times as Dr. Michaelson's analytica: 

and concentrating information is available, a probable smelter return. 

GENERAL 

It must be clearly understood tha~ the geological and engineering 

data on the property is for all ~rQctical purposes non~existent and 

sUGh "questimates" as are being mane ir! this report are based soleI y 

>. 

on my observations during an examination of the property in Ja~uary, 1967; 

on analytical data supplied by Dr. Michaelson gathered during his 

examination in July 1966; and on my 40 years experience in the mining 

development and operating field as a miner, engineer and general 

manager of operations. 

INDICATED POSSIBLE ORE 

Grade 

The average grade of five bulk samples taken and analyzed by 
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Dr. Michaelson calculates, for signi ficant metals, at -

Units Price Value 
Metals Grade per ton per Unit per ton 

Copper 0.72% 14.4 Ibs. $ 0.38 $ 5.47 
Zinc 1.8% . 36.0 lbs. 0.145 5.22 

Cadmium 0.04% 0.8 Ibs. 2.75 2.20 
Bismuth 0.04% 0.8 Ibs. 4.25 3.40 

Gold 1.26 ozs. 1.26 ozs. 35.00 44.10 
Sil ver 16.0 ozs. 16.0 ozs. 1.293 20.69 

Platinum 0.12 ozs. 0 .12 ozs. 157.00 18.84 
Indium 0.30 ozs. 0.30 ozs. 2.00 0.60 

There are various other rare metals indicated in the analysis 

that are not included here. 

The figures shown under Value per ton is indicative bu~ quite 

unrealistic in estimating the value of the raw ore . From such total 

value must be subtracted concentrating and smelter losses, transpbr~atio~ 

purification and smelter charges. Such figures can only be firmed up 

after the concentrating and prospective sales data is available. 

H)wever based on a probabie milling operation certain questimates are 

possible. 

It is now assumed that two concentrates are made, one based on 

the copper mineralization and one based on the zinc. In this case economic 

recoveries can be expected on all reported values except platinum and 

indium. Regazding platinum and indium special investigation would be 

necessary to establish a recovery and sales value. 

Taking care of treatment losses and costs the net smelter return 

for raw ore would now appear. 
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Uni ts Units Recovered Net Smelter 
Metal per ton per ton per Unit Value 

Copper 14.4 lbs. 10.8 $ 0.30 $ 3.24 
Zinc 36.0 Ibs. 25.2 0.05 1.26 

Cadmium 0.8 Ibs. 0.4 2.25· 0.90 
Bismuth 0.8 Ibs. 0.4 3.75 1.50 

Gold 1.26 ozs. 1.0 34.00 34.00 
Silver 16.0 OZ5. 12.8 1.25 16.00 

This means that we could expect to receive a smelter return value 

of $57.00 per ton from the raw are with a calculated contained metal 

value of $81.00 per ton or 70 per cent of the value. In view of the 

high content of precious metals in the ores such an estimate w~uld be 

considered reasonaole. 

From information available we know that the adit co~ered some 

750 feet of strike length along the vein zone. That horizontal widths 

were observed up to 15 feet with a possible average width of 8 feet. 

For the 750 feet of strike length the vertical extent of the vein from 

adit to surface would vary from 20 feet to 60 feet. On this oasis we 

would have a probaole average back of 40 feet. The mineralized zone 

qvailable now app2~rs to be 750 feet by 40 feet by 8 feet or 240,000 

cubic feet or 20,000 tons. 

A~sum~~~ 6 25% dilution factor we now arrive at -

20,0~0 tons @ $57.90 per ton or $ 1,158,000 
_ _ c '::' 00 tons waste 
~!, :;00 tons @ $46.32 per ton $ 1,158,000 

Use $46.00 per ton mining grade. 

Summarizing, we find that based on t . . e information available a 

"questimate" of the tonnage and grade of the mineralized zone lying 

above the present adit is 25,000 tons at $46.00 .per ton for a total 
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recovera~le value of $1,158,000. 

OPERATING PLAN 

A number of operating plans for underground have been considered 

and costed. At the mining stage the principal difficulties appear to 

be (a) provide sufficient flexibility in the planning to insure 

continuous mining operations and efficiency and (b) to keep preproduction 

expense to a minimum, (c) recover the largest tonnage possible from 

the indicated ore available above the adit. Consideration was given 

to the following plans: 

Plan I 

Mine the vein material by open cut methods. On the information 

available at present the dilution would be excessive and ~reconcent=ating 

equipment required before final grinding and milling. Such preconcentration 

would require additional crushing, something in the form of Heavy 

Media Separation (liquid) and drying. Any saving in the mining method 

would be lost in the treatment. 

Plan II 

Drop below the present adit and drive a haulage level possibly in 

the vein indicated south of the present adit, raise box holes and 

mine from the bottom of the present adit to surface; Again the 

information available is too sketchy to warrant the haulage level which 

could be in waste. Also such ~n operating mining plan would require 

trained development miners (usually high priced) and some minor 

ventilation problems requiring equipment • 

Plan III 

'Plan III, the costing of which is given on the following pages 

calls for 
;;{)L '- i 
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(a) Opening the present portal by means of open pit operations 
for a length of approximately 50 to 75 feet of strike . 

(b) Drive from the southeast end of the present adit horizontally 
to surface and provide a surface road from the new portal to 
the west portal and mill site. 

(c) Mine, in retreat, from surface ~o the present adit floor from 
both portals leaving pillars in lean spots in the vein material 
and supplying timber support where necessary. 

(d) To provide flexibility in loading and haulage use a diesel driven 
ScootCreet for haulage (or similar) and a crawler mounted EIMCo 
630 for loading (or stmilar). 

(e) On the basis of such a plan the mlnlng operation should always 
have available (1) b=oken ore reserves, (2) free faces for 
drilling, (3) flexibility to mine by undercutting any high-grade 
pockets in the adit floor, (4) flexibility to load aild haul from 
any point on surface where high-grade pockets are indicated. 

It is on the basis of Plan III that the underground operation 

has been costed. 

MILLING & CONCENTRATING 

This area of the program has been under study by Dr. A. S. 

Michaelson of Chicago, I linois. Dr. Michaelson after some consideration 

~, 

has decided on the use of e~ectromagnetic equipment for final concentrate. 

For this he will require a feed lying between 40 mesh and 100 mesh 

with a minimum of fines. To produce such a dry feed will require a 

flowsheet containing (1) primary jaw crusher, (2) secondary crusher, 

impact mill, screens or centrifugal sizing equipment, bins, conveyors, 

tramp steel ~agnet, scales etc. Such a plant, at a milling rate of 

nine tons per hour is cos ted here on new equipment. 

The writer is familiar with electromagnetic and basic electrostatic 
, 

separation equipment on tin and beach sand operations. The equipment has 

performed satisfactorily. 

The operation will require diesel driven generators and compressors 

as well as the mining, milling and transportation equipment. In turn !~JtL-
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this equipment will require at least a minimum surface shop to provide 

repairs and maintenance~ Such a shop and equipment has been provided 

for in the Capital Cost estimates . 

CAMP ACCOMMODATION 

No provision has been made for ca~p accommodation except to provide 

one office and foreman's trailer. The provision of additional 

accommodation will depend on the availability of a local working force. 

CAPITAL COST 

As closely as time has permitted the following costs have been 

based'on recent new equipme~t quotations. However in actual practice 

much suitable equipment can be obtained from (a) the used equipment 

market, (b) rentals or rental purchase. Used equipment usually costs, 

in place 60% to 70% of new equipment cost. Rental purchase can normally 

spread the cost over a period of 18 months to 24 months with a 20% to 

30% down payment. 

Mine, plant including compressor 
Surface plan~ includ~ng gsnerator 
Mill plant 

Total Capital Cost 

PREPRODUCTION COST 

Capital Cost Installed 

$ 69,300 
37,317 
73,755 

$ 180,372 

A preprdduction cost to cover (a) road improvement, (b) site 

clearing, (c) clearing over orebody, (d) organization etc. is included 

at $8,500. 

OPERATING COSTS 

Operating costs are based on 8 hour working shift per ' day. Local 

labour rates quoted to ~e at JU5Con and Nogales were $1.50 per hour. 
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However in preparing operating costs I have allowed -

Foreman $ 35.00 per shift 
Tradesman Class I 30 . 00 " " 
Tradesman Class II 27 . 50 " " 
Tradesman Class III 25 . 00 " " 
Labour Class I 22 . 50 " " 
Labour Class II 20 . 00 " " 

To these I have added 20% government levies etc . for underground 

andl5% levies for surface . 

On this bas i s the direct operating cost at the property are 

estimated at 

Costs per Day 
Persor-.nel Payro II Supplies Total 

Mining 7 $ 210 . 00 $ 120.50 $ 330 . 50 
Surface & shops 4 112 . 15 61 . 00 173 . 15 
Milli,.g 4 123.65 48 . 75 • 172.40 

Total per day 15 $ 445 . 80 $ 230.25 $ 676 . 05 

Cost per ton on oasis of 75 tons per day mi lled . 

Cost per Ton 
Payroll Supolies Total 

Mining $ 5 . 94 $ 3 . 07 $ 9 . 01 
Contingency 10% . 59 _:].9. . 89 

$ 6. 53 S .:. • .::7 $ 9 . 90 

The above costs do not include any allowance for such i tems as 

insurance , ma r~ e t expense , head office , travel etc . For this purpose 

allow $1 . 50 ~er ton milled for a total operating cost of $11 . 40 per ton 

milled . 
-.. 

. WORKING CAPII AL 

Working capital for the operation should be provided for three 

months operation or 6,250 tons @ $11 . 40 or $ 71 , 250 . 

, 
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FINANCIAL REQUIREMENT 

The financial requirement will be Capital Cost plus Preproduction 

Cost plus Working Capital. 

Capital cost 
Preproduction cost 
Working capital 

TOTAL 

$ 180,372 
8,500 

71,250 

$ 260,122 

Estimated Ooerating Profit before Equioment Write-off 

Net smelter return 25,000 tons @ $46/ton 
Operating cost 25,000 tons @ $11.40/ton 

Estimated Operating Profit 

$ 1,150,000 
283,000 

$ . 867,000 

Assuming a complete write-off of Capital and PreproductIon cost 

a surplus as follows is estimated -

Estimated opera~ ing profit 
Less -

Preproduction 
Capital cost 
Interest 

$ 8,500 
180,372 

7,500 

• 

- $ 867,000 

196,372 

$ 670,628 

Estimated surplus available for profit and taxes is $ 670,628. 

CASH FLOW 

If an operation is contemplated undoubtedly every advantage will 

be taken to hold the Financial Requirement to a minimum. In the 
. 

following chart the writer has tried to estimate a probable cash flow 

taking advantage of rental or rental purchase equipment on ';ome large 

items. Debt interest is calculated at 1% per month. 

Under these operating conditions the maximum financial requirement 

is $ 207,690. This maximum peak would be required for three months. 

The estimated return before taxes on the project for a fourteen 

month period is $585,830. 
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Outlay 
Preproduction & rentals 
Working capital 
Working capital accum. 
Capital outlay 
Capital outlay accum. 
Interest 
Financial requirement 
Financial requirement accum. 
Total debt 

Return 
Net smelter return 
Operating cost & rentals 

Operating Profit 
°Debt reduction 
Surplus 
Surplus Accum. 
Working capital 

TOTAL CASH RETURN 

Preproduction 
2 Months 

$ 13,500 
25,000 
25,000 
77,570 
77,570 

2,320 
_ 118,390 

118,3-::J0 
ll8,3°jO 

CASH FLOW 

1st 
Quarter 

$ 
46,250 
71,250 
37,000 

114,570 
6,050 

89,300 
207,690 
207,690 

191,666 
105,750 

85,916 
50,000 
35,916 
35,916 

2nd 
Quarter 

3rd 
Quarter 

$ $ 

o 4,730 

162,420 

287,500 287,500 
105,750 105,750 

181,750 181,750 
162,420 

19,330 181,750 
55,246 236,996 

71,250 

The above cash flow assumes some ~quipment items on rental or rental purchase. 

4th 
Quarter 

$ 

287,500 
105,750 

181,750 

181,750 
418,746 

71,250 

9. 

Subseguent 

$ 

95,834 

95,834 

95,834 
514,580 
071 , 250 

$585,830 
::t 
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" SUMMARY AND CONCLUSIONS 

The writer feels that the operating costs and financial estimates 

have been made sufficiently generous to take care of any minor 

unforeseen circumstance . The writer would point out that no allowance 
I 

has been made to establ i sh a camp at the work site or to provide 

transportation for workers . 

,On the basis of the information available and on the assumptions 

made the project appears both feasible and profitable . However the 

project does hinge on three major factors : 

1 . The amount of ore avai l able above the adit level . 

2 . The grade of the ru ~ of mine ore. 

3 . The ability to make and sell concentrates. 
• 

One po i nt that keeps coming to mind is that the mine has always 

been considered as a silver pro j ect . Based on the evidence in ' hand the 

gold values have greate~ economic values . In turn this leads to certain 

questions and assumptions. 

1 . ' The silver head value being used is low . 

2. The gold head value is high. 

3. Gold values were not recovered in the smelting operation . 

The writer is familiar with magnetic and high tension separa t ors 

as used in tin recovery in England and Africa and rutile, zircon and 

monazite recoyery in Australia. The equipment on these applications 

is very efficient. However when applied to the project under , study it i s 

very important to ascertain by submission to a smelter what metals are 

recoverable and will be paid for . 

These points should be r esolved before any major expenditures 

c. are made. 
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It is therefore my r ecommendation that _ 

1. " The adit be drained and thoroughly sampled and the extent, strike 

dip and grade of the formation asc~rtained. 

2. That further study be made on the milling operation with special 

emphasis on the sale of concentrates. 

Respectfully submitted, 

T. R. CLARKE & ASSOCIATES, 

#I?J 
T. R. Clarke, B. Eng . P. Eng. 
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