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JlEPCJ\! OF '!'HE 

ARIZONA OOPPER BEL~ MIRING OOMPANY 

M 

DELOS GA.RDNER~ llINING AND METALLURGICAL ENGINEER 

J)eoember 22., 1933 

!his Oompanrts property consists o.f two groups or claims 

known as the '-exas group and t.he ren group. The Texas group comprises 

eighteen ClaimS, a Vlatel' right and a ml.1l site, all of which are 

patented by the United States Government excepting two olaims which 

were aC1u1red later by the Company and wh1ch can be patented at any 

time. !'he en group consist.s or tour pater..ted claims in addition to 

the Texas group anU are situated about two miles southeast of the 

Texas group. 

This district was designated by the Federa l La~d Off ioe aa 

the Black Rock M1nlng District of Yavapa1 County. 

The nearest rallroad station is Wlokenburg, on the Santa Fe 

Railroad, abouttwe:lve miles distance trom the camp at Constellation. 

and is the Company.s shipping paint. A good mountain road has been 

built from Wickenburg to Constellation over which a lO-ton truck can 

easily haul 8 tons either direction" and all necessary roads have been 

built by this Company to the texas No.1 gold shaft, Texas No.2 copper 

shaft, Texas No. 3 copper shaf't, and Texas No·. 4 gold shaft in Slim 

Jim Gu~ch, about four thousand teet north ot Texas No. 1 shaft. 

GEOLOGY: 

1'he country· rock 1n this dlstric~ is composed chiefly of pre­

Cambrian granite which 1s the earliest geolog1cal classification tor 

rook. The granIte in places 1s intermixed with l arge seams of diorite 

Which 1s more likely a facies of' the granite. '!'he rock in places 1s 

partly decomposed and metamorphosed. !he property 1s t by many 

intrusive dykes ~loh are prinCipally AndesIte, and other dykes of Rhy­

olite and Basalt are plaInly in evidence. !he dykes can be e as i ly traced 

by their ox.idized iron capping. !his part of Arizona 1s ver y mounte.lnous 

and the altitude is 3400 feet above sea level.. Ther e are numerous moun-



taln ranges in th1s VlcinJ.ty known as the WIokenburg Mountains, the 

Weaver Mounta1ns and the Silver Mountains, which may be classified as 

the tooth~lls of the Bradshaw Mountains. 

!here appear to be two systems of veins, those predominating 

in copper having a strike from the northwest to the southeast, and 

those predom1nating 1n gold having a strike almost east and west, and 

indicate a Junction formation on this property. In general the dip oZ 

the gold veins 1s to the north, and the dip of the copper veins is to 

the west, and there appear to be at least thlrty separate velns on the 

'rexas gr-oup. 

ORE DEPOS!TS: 

"l'he Company has two shafts on the copper vein known as No. 2 

shatt which 18 300 feet in depth, and No. 3 shaft, hlah 1s 250 teet in 

depth. Al;>out three years ago clevelopmentwork was suspended in the se 

two shafts on account of the low price of copper, and development work 

was started on the No. I gold veln which now bas a sha~t 223 feet in 

depth. About a year ago a new shaft was started, kno~n as ~o. 4, on 

the Judge Riggs gold vein about 4,,000 feet north of Ho.. 1 shaft, and 1. 

now about 50 teet 1n depth and in process ot. sink1ng to 75 or 100 

feet 1n depth to oross-cut and develop what appears to be three or 

tour large . veins, torming a contact near that shatt. 

Jio., lshatt has been sunk. on a large fissure vein which has 

a strike south 770 west and dips 42° north.. !he outCllopplngs of this 

vein are prominent and can be traoed tor several thousand feet on the 

surface. The vein 1s camp 'sed princ1pally of light brown quart z 1n 

between green schist. !he quartz varies from a tew inches up to four 

teet in thickness. In placea there are layers of sohist and quartz 

characterist1c of w1de 1"lssure veins. t.t'he long outcropping of the vein 

suoh as No. 1 gold vein usua.lly indicates that the vei n goes to a great 

depth. !he hang1ng wall of the ve1n is well defined while the foot wall 

is not . There 1s a layer of green schist on the hanging vall side of 

the vein. Gold is practIcally the only metal oteoonom1c Impo~tance. 

1'he gold occurs in a free state and is dl atrlbuted in the quartz .• 



Pract1cally no sulphides oeeur above the lSO-toot level. At the 

l50-foot level the sulphides, which are chiefly pyrite, begin to 'appear . 

Some gold 1s associated with the pyrite . On th$ lso-toot l evel the 

vein remains oonstant 'tor 300 teet. and at that point enters a reglon 

d.i:fterent mineralization in which the ve1n becomes temporarily lost . 

The dip of the tormat10nchanges from 450 to 81° . !he firB't ten 

fe et of this formation is .comnosed of a quartz porphyry whj:e; containa 
-" 

specks of bright red 1~nat1te. As the drift continued approxima ely 

20 feet further it 1s pulverized sugar quartz forma tion with 

or sllp~ strik1ng in various direction·s. !he exter.t of this forma t1on 

is not yet lr..noJrn and development work on this drift should be cont1nued 

as soon as possible. , , 

DEVELOPMENT WORK: 

Development work of the No. 1 gold vein consi sts of an incline 

shaft and drlf~s at the ' 30, 60, l40~ 150 and eOo-foot ~evela, oompr1s1nf 

s. total ot a.bout 600 fe ~" t of d.r-lfts, the most extensl va of Whlc is the 

dritt on the ~50-root level wh1ch i8368 teet in length. This shaft at 

the lower level made only two o~ three barrels of water par day. Sev­

eral shaJ.lo .. shafts have been sunk on the ve1n f r om the surface and all 

are in m:..1neral. 

About 250 teet trom No . 1 shaft there is an intersection of 

this vein with a.nother vein known as the contact vein . This vein, 

hioh itrikes to the Bouthwest~ is a quartz veln similar to the main 

gol d vein, but darker in color. Its outcroppings which weath~ to a 

dark gray oan be traced for a thousand feet on ' the surtace . The con­

t act shatt is 36 teet in depth and has, been sunk at the intersectIon 

ot this vein and the main vein. 

At the bottom at' No. 1 shaft the gold vein fo:rms an intersec­

tion with another vein which strikes to the southeast . !his vein is 

oompo.ad Qhiefly of quarl~ of a r edd1Sh color and oarrles values 1n gold 

and oopper. !he foot wall has not yet been eXDosed and is about six 

teet w1de. Prlft~ng tor 15 t o 20 ~eet to determine the format i on on 

this vein should be done as soon us possible. 

It is advisable that a raise be made from the l50-foot depth 

:to the su~tace at the Ju.nction ot the contact vein and the No . 1. veIn, 
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which Is in acoordance with the minIng laws of Arizona as a seoond out. 

let and would greatly improve ventIl1t1on. An assay recently made all 

acress this vein,. which is at least four t"eet w1de, shows an average 

in gold ot $24.00 to the ton and 1s all good milling ore. 

NO. 1 ~ EQUIPMENT 

Ho. 1 ino11ne anart 1s 6 teet hIgh and 7 feet wide, bas a 

wooden head trame 20 teet high and a halt-ton skip that runs on a 24 

gauge tract at l2-pound rai1s. 

The skip dumps into a halt-ton ore oar ;oonvenlent~y Ioea ted 

to the mill and ore bin for speedy dumping. At pr ':: scnt there is no 

hoist at the collar of the shaft, having been transferred t o the Riggs 

shatto It 1s proposed to set up the 40 H. P. eleotric hoist no" at No. 

3 copper shatt at No .. 1 shart. On the lBo-root level lin eIghteen 

gauge track hartng a-pound ralls extends the entire length of the dr1t~. 

368 feet. There is also a 1-inch air line a.nd a 3/4 inch ater line 

extending to the .tane of the drift. 'l'he ?-ir line and \fatel~ line also 

extend to the bottom of the shatt, 223 feet in depth. Practica.lly no 

timber1ng 1s requ1re:d !.n the shaf"t or drl:r-ts. An inoline ladder extends 

from the top to the bottom of theshatt. 

Oonveniently loca ted to the shat't 1s a change room equipped 

with a shower, stove and hot water tank~ As soon as active operationa 

are r e sttmed at No. 1 shaft; a 16 toot wide by 12 foot deep hoist bouse 

and blacksmith shop should be ereoted north of the head frame. There 

are suffioient conorete block left over from the mill building to 

build the walls o:f this holst house, or the ho1st house at No • .3 copper 

shatt eould be used for No. 1 shaft. '!he op,mp is very conveniently lo­

cated to No. 1 shatt. 

NO. 2 SHAFT EQUIPMENT , 

!'his shaft haa been sunk to a depth of 300 feet with about 

2,000 feet of lateral workings now filled with water wh1ch will be 

used as a rese~volr tor the gold mill. The m1ne reoords show that this 

aha.,tt made about 4,000 gallons of water a day. Work was. disoontinued 



there about three years ago and the development work at No. 1 shaft 

actually- dates from that time on..'1'b.e prinoipal. values in that shatt 

showed copper and gold ores. 

No. 2 shatt is equipped with a 32-toot wooden head tram~ 

and is a vertical ahaf't, and bas a 1.OOO ..... pound capacity buoket and an 

automatic dump. A l i Inch compressed alrline, a at inoh water lln-e 

and a la-Inch fresh air pip.e 6Jtt,end to the. bo ttom, of the shaft w1 'th 

la tera,l branebe e, a.nd a 1"a.nblQ"er equipped with a 5 K. P. Iaotor. 

The operating machinery c-onsiste of a 15 H. P .. Fairbanks­

Morse hoist1ng englne~ a 9 by a EngerBoll~and a1r oompreseor d~tven 

by a 25 H. P. Falrbanks-llora:e gas eng1ne a.nd tl1'0 air receivel's. 'l"here 

is also a 50 ·H. p~ Westinghouse eleotric motor with starting switch 

Wh.1oh was previously used tor dr1ving the air compressor . !his air 

compressor will be used 'for Bo. 1 shaft operations and 1s 1n firfft­

class condition. !he~e is also a small centrifugal pump for circulat­

ing water through the air oompre saar. there a.re t 0 $OO-ga.llon 

galvaniz.ed water c1rculating ta.nks f'or the engines and compressor, and 

a 1,OOO-gallon black iron fuel tank. Thera 1s a large horizontal dup-

lex statIon pump now at the oollar of the .ahatt having a capacity of 

30 gallons pel" m1nute, also a No. :; Cameron s ~ nklne pump .1th 9. capa­

cIty of ab ut 25 gall.ons per mlnute~ and a Buffa'lo station pump having 

a capacity of 1.6 gallons per mInute.. All of this maohinery ls enclosed 

in a corrugated iron building .. 

Wlthin 30 teet of . the engine and h:oist boune there is a well .. 

equipped blacksmith and machIne shop with a change room adjoining having 

a shower.t stove · and hot wa tel' tank. 

No. 2 shaft is looated 600 teet north by northeast of No~ 1 

shaft and 120 feet lower ·than the oollaI>' of HQ .. 1 shaft. If the water 

. should be pumped out ultimately trom No. 2 shaft and workings for the 

mill and the present 'orosscut at the 3OO-toot depth extended, a. vertioal 

depthlOuld be gained .of approximately 250 feet belo-w the present bottom 

of No. 1 ahaft. 

EO. 3 SHAFT E9UI~l$N'l' ,t 

No. 3 copper .shaft was sunk on the Amethyst veln a.pprox1mately 
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75 teet from the northwest end line of the Monte Cristo cla1ms and about 

1 , 500 feet aoutheast of No . 1 Shatt and about the same distance from 

No. 2 shaft . ark has stopped about three years ago at this shaft on 

account of the loW' price of copper . 'The shaf't and underground workings 

are tilled with water and can be ueed if necessary as an auxiliary supplY 

for the mill . The sha.ft 1s 250 ~eet in depth with about 1,400 feet ot 

lateral worklngs including several crosscuts . There is a corrugated 

iron hois·t 'house about 14 by 16 feet and a former blacksmith and maChine 

Shop about the same size. conveniently located near the oollar of the 

shaft . 

,0. :\ SHA~,'f - .Known as tl;~ Judse R1f5&s Gold Shart. 

'1'b.is shaft is abou.t 4,,000 feet north of No . 1 shaft and 

located in Slim Jim gulch, near which shatt there 1s evidence and out­

croppings of four large veins intersecting. !he snatt is 50 feet i~ 

depth and in process of being BUnk 76 to 100 teet to cut the dip of the 

higl'l grade streak within the large RIggs vein . Xt is a vertical shatt 

and has reoently been timbered trom the collar to about 15 feet 1n depth. 

At the 57- foot depth there is a 2&'fOvt croSBcut to the main Riggs veiA 

and about 100 teet of drIftlng ha.a been done on this vein . No further 

exploration. work haa been done on th1s vein. The crosscut, bleh has 

been extended about 2.5 teet , appears to be all in the Judge R1ggs veln 

formation whioh can only be determ1ned with further development work. 

The Judge R1ggs veln 1s compused of \mite quartz in a green 

schist . In places pyrlt-e 1s associated with the quartz. Considera.ble 

of the pyrite at th1s level has been oxidIzed producing hematite . Gold 

is about the only metal ot economic importance, although some lead 

oocurlng as galena is found . Gold occurs 1n the hematIte and is con­

tained in the pyrite . A streak ot high grade ore varying in width up 

to about three t'eet . from h1ch assays have been made running up to 

·640 . 00 in gold to the ton with the price of gold at about $.32 . 00 , i8 

found in this streak. A small stope haa been started on this streak. 

rne shaft makes approximately ten barrels or water per day . 
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RIGGS SHAFT . EQUIPlII§!! 

!he Riggs shaft, or Bo . 4 sha~t, ls equipped w1th a ·16-toot 

wooden head frame with a semi-automatic dump" a 60o-pound capacity .ore­

bucket, an Ingersoll- Rand tugger holst capable of hoisting 1,000 l'Cunds ~ 

The ore and aste rock a.redumped into a steel ore car in which it 1s 

trammed about fifty feet to the ore pile. 

Oompressed a~r is furnished by a Bix portable air co~pre s go'r 

of about 120 cubic fee t displacement, sufficient for operatIng t 0 jack .. 

hammer drills . There is also a blacksml th forge and tools for sharpen­

ing the drill steel, and a pressure tank which supplies water for the 

hollow steel jaokhammel""' drills. Fresh air for ventilation Is furnished 

by a centr1fugal f an driven by the compressor engine and 1s carried to 

face of the drift and crosscut by a 4- inch ventIlatIng pine. The compress­

or and jackhammer drills ~re installed in August, 1933. 

PROPERTIES ADJo. lNG, THE ARIZOliA . COPPER BELT MIlfINGCO . 

The Monte Cb.r1 eto Gold Sllvet 00., adjoins on the east, s outh­

ea at and south. '£he Amethyst vein on both propertIes he s a strlke from 

the southeast to the northwest. f}'hei '·' natlve 8ilver ve1n appears to 

run parallel with the Amethyst Yein. 

The Black Rock IUne s adjOIn to the north and northeast ·of 

the Ar1zona Copper ~elt M1ning Co~, and gold or e was being developed 

before the property changed omership~ 

'!he Golden state Mines adjoin on the south, est, which alao 

have changed ownerShip and work has been at a standstill for some 

years . 

The Gold Bar Mines vein system strikes toward the }~izona 

Copper Belt Mining 00 . proper~y between No.1 shatt and the Rlggs shaft 

and are lOJated east of the Copper Belt . 

!'he Wren Group# oomprising four claims are about t\70 miles 

southeast of the ~exaB Group and will be reported later. 

This Company owns a. 13prlng of pure water in Ct)t t onwood g\.tloh 

about 6,000 teet north of No. . shaft, and a pipe llne h as been install­

ed permlttins the water to flow by gravlty lnto a I,OOO- gallon galvan­

ized iron tank. A tripleX pump and gasollne engine lns"talled near this 



tank and enclosed 1n a sultable building, pumps the water into a 1,500 

gallon galva.nized tank located near No. 1 shatt, a distance of about 

2 ,100 teet, up an incline of a pproximately 200 teet. '!'he source ot the 

Companyts pure water supply consists of a well sunk in granite reef's 

approximately 14 teet ~n depth,. whi.Ch has been wa11ed up with masonry 

a.nd cementork to prevent contamination.. It is believed that if this 

well were sunk 25 teet de'eper and a crosscut reservoir made, a much 

larger supply of ater could be obtained. 

Another source of water supnly it is believed can be obtained 

on claim No. 19. known as Wl1low gulCh, which will be explored later. 

In view of the f'act that this property is one of the greatest 

mineralized areas 1n Central ArIzona. it bas been impossible tor me, 

during that short time I have been with the Oompany, to examine many 

parts of it, and which can be done later. 

A MODERN MILL AND BUILDING 

October 16, 1933, ground was broken tor a 25.ton mill whiCh 

includes amalgamation, concentration and flotation of the ore. It is 

believed that this mlll will recover nearly all the gold 1n the ores. 

and the by-products which are f'ound such as lead, silver and copper 

and SOIDe gold will be saved 1n the form of eoncentra te s. The machinery 

ia made of Chrome steel and manganese and is considered unbreakable, 

and is the latest model and des1gn tor go,ld m:11ling. !he accompany­

ing flow sheet, shows the proposed method ot ore treatment. !'he 

chemicals require d tor mtlling gold ores have been written out on a 

separate sheet a .nd g1ven to the president of the Company. '!he orusher­

wr ich has been sel.ected has a much greater capac1 ty than the 25-ton 

size and will crush 64 tons 1n eight hours, theroeby saving two men tor 

a 24-hour day. 

MILL BUILDING 

!he construction of the mll1 building for the lower part of' 

the four terrace walls 1s of na tural tinish cement blocks, and above ~e 

walls the framework consists of 2 by 6 Douglas fir. like"l •• the root 

beams, making a very strong and durable bul1ding~ On the outside of 

th1s framework corr ugated galvanized iron is securely na~led making a 
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very attraotive and practioally fireproof building. !he ore bin 1s 

oonstruoted of Sby 8, 8 by 10 x 10 Douglas fir lumber, and has a 

capaoity of 52 tons. '!'he timbers are bol'ted together with 3/4 l.nch 

and 1 inch bolts and 5/8 inch drif~ pins. 

A large steel tank haa been err oted abou t 300 feet distant 

trom the mill at an elevation about 40 teet higher than the mill, and 

has. a capac1ty ot 62.000 gallons of water. A. 2-inch blaok iron pipe 

line has been Installed tram the tank to the mill having ample capa­

city for all mllling purposes. A loo-toot fire hose line and reel will 

be Inst@l,1.edin the mill bull.ding on the second terraoe under the open 

stairs. 

~e floors of the m1ll building will be smoothly finished In 

Portland cement. 1'he windows and l1ghting facilities of the mill are 

ot the best and will enable operatIon day and night if desired. 

file ArIz.ona 'ower Company's line is now within about 700 

teet of the mill and will be extended. to operate a1.1 the machinery and 

lighting. 1'his l1ne car~le8 44,000 volts to the Monte Christo sub­

station, Where transt'ormers step it down, or reduce it, to 440 volts .• 

For lightIng purposes the ~lzona Copper Belt J41ning Oompany· 8 own 

transformer steps it down to 110 volts. All the mill machinery, motors 

and pumps will be operated from this hydro-elec~rio power line. 

The Company has a well-established camp 'oonsisting of an 

executive building of four rooms, Q cook house and commissary of four 

rooms and oold storage cellar, a men' B bunk house which will ac.commodate 

e1ght men, a super1ntendent t s house which wIll aooommoda t e two men. 

and other conveniences. Long d1stance tel..phone onnnection enables the 

.reception and send1ng of telegraphic and telephone messages with dis­

patch. !he oamp Is Illuminated w1th electriC lights inside of the build­

lngs an4 two 100- att lights on the outs1de in front of the buildings. 

ork can be carried on in th1s mining distriot twelve month~ 

1n the year and ha s an exoe.ptionall.y fine Winter olimate. 

1b1s Company took the 1nitiat1ve some years ago in having 

the post ortlc~~ known as Constellation Post Offloe, located at the 

entrano.e to the camp and 1s very convenient. United states mall 1s 



• 
" 

...10-

delivered dai~l except Sundays trom WickenbUl"g to Oonstellation. 

(signed) De108 Gardner 

Mining and Metallurgioal E.ngineer . 

NO'rE .BY : G. M.. COLVOCORESSES 

Do not eonslder th1:s :report re11abl-e. Company has gone 

broke and qu1t in 1936. 

G. M. O. 


