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TO, Mr. H. it. Harper 

FROM: J Douglas Bell 

SUBJlZCT: Muheim Copper Prospect, Pima County, Ari zona 

DATKt I November 1962 

Summary 

The Muheim property, offered for our consideration by Joseph Muheim, 
Bisbee, Arizona, consists of 42 claims located in the SE'ly portion of 
the Helvetia Mining District, T 18 S, R 15 E, in Pima County, Arizona. 
Banner }ti.ning COIlJ>any has recently acquired the majority of claims in 
the district; their property surrounds the Muheim group. 

Helvetia District from 1908 to 1950 produced a total of 227,333 tons 
of ore averaging 0.8 oz. Ag and 3.8% Cu. Production was from several 
mines, and almost entirely from contact replacement deposits of oxide, 
carbonate, and chalcocite ore. Molybdenum is a minor constituent. 
Geologic investigation indicates the mineralization is associated with 
intrusion of quartz monzonite porphyry of Laramides age, replacement occur­
ring in tactitic zones in Cambrian, Pennsylvanian, and Permian sediments, 
mostly limestones. 

Mapping indicates the porphyry was intruded along a zone of N-S 
high-angle faulting, part of which traverses Muheim ground. In addition, 
porphyry apparently spread outward along a low-angle thrust fault underlying 
Muheim claims. Carbonates, oxides, and chalcocite occur in numerous spots 
in the Cretaceous clastics forming the upper plate of the thrust. Small­
scale production has been derived from local concentrations in the clastics, 
and from limestones and porphyry near the Home Again Shaft. 

The Muheim property is regarded as having a favorable potential for 
a disseminated porphyry deposit in the viCinity of the N-S faulting, and 
for possible ore bodies along the thrust fault. No large ore bodies are 
known in the district, and it is a gamble in that sense. 

General 

The period of October 17-30, 1962, was spent in examination, study, 
and ~rafting for a report on the Muheim copper prospect, suggested for 
our :mterest by C. R. Higgins, a diamond driller formerly enq:>loyed by 
Boyles Brothers. The Muheim claims are adjoined on four sides by claims 
held by Banner Mining Company as a part of Banner's Gunsight Project in 
the Helvetia Mining District. Higgins was the driller on three of Banner's 
holes closest to the Muheim Group. 

On October 17, Henry Muheim, one of the owners, showed me over the 
property, and provided a claim map. Two days of the following week were 
spent in mapping the geology, during which time I encountered one of 
Banner's field crews. Following is ~ report. 
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Location ~ Ownership
H 

The Muheimproperty, ~onsisting of 42 unpatented claims which were 
fully abstracted in 1958, is located in Sections 25 and 36 and 30-31, 
T 18 S, R 15-16 E, in the Helvetia Mining District, Pima County, Arizona. 
This district embraces both the east and west flanks of the northerly­
trending Santa Rita Mountains, and i" located approximately 30 miles SE 
of Tucson; its location, about 15 ~les east of the Pima-Twin Bu~tes 
District can be seen ~y reference ,to your geologic map of Pima IJounty. 
The Muheim claims are ' in the foothi~ls of the east flank, in the old 
Rosemont area; access is via U. S. 80 and Arizona 83 for 38 miles SE 
from Tucson, thence 3.5 miles westerly on dirt road to the property. 
The nearest rail point is at Vail, about 15 miles to the north. 

The property is owned by the Muheim family, under the direction of 
Joseph MUheim, presently V~ President and Manager, 1st National Bank of 
Arizona, in Bisbee. The claims have been held by the Muheims since 1905. 

History 

The Helvetia District is an arcuate area ranging from Helvetia, near 
the north center of T 18 S, R 15 E, southerly along the east portion of 
the township to the Rosemont area. It thus crosses the sharp crest of 
the Santa Rita's at Gunsight Pass at an elevation of about 6000 feet. 
Most of the early production was confined to the NW'ly area, west of the 
pass, although there were seve ral prospects on the east flank, and a smelter 
was operated for a short time near Rosemont. 

Development in the Helvetia District commenced as early as 1880; a 
few quartz fissure deposits in granite were discovered, but the principal 
production was of copper oxide-carbonate ore and chalcocite occurring 
as contact replacement deposits at shallow depths in tactitic limestones. 
F. C. Schrader examined the district in 1909, recording his observations 
in U.S.G.S. Bulletin 582, 1915. During the period 1880-1909, the prinCipal 
mines were developed, including the Copper World, Heavy ,We ight, Isle Royal, 
Old Dick, and Leader, controlled by the Helvetia Copper Company; these were 
all on the west flank of the range. Claims on the east flank were controlled 
principally by the Lewisohn interests. Production data for individual 
properties during this period is sketchy; some data is shown on the attached 
map. The grade averaged about 5% Cu, with some rich pockets of 12-25% Cu 
as chalcocite. Some silver and a little gold occur with the copper, and 
molybdenite is a minor constituent. 

Schrader records production from 1903-1912 of 32,211 tons from the 
Helvetia and Empire Districts combined (30, 870 tons from Helvetia District) 
containing 2,585,923 pounds of copper, mostly from the Helvetia District; , 
an additional substantial production occurred during the period 1890-1902. 
Arizona Bureau of ~nes Bulletin 140 (1936) shows production of the Helvetia 
District to 1929, totalling 15,150,000 lbs. Cu, $1,000 Au, and $124,000 Ag, 
Talued at 13,320,000. Production 1908-1933 totalled 221,333 tons, averaging 
0.8 oz. Ag, 3.8% Cu, 0.09% Pb, and 0.24% Zn. 
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On the east flank of the range, the Narragansett }ftne has been the 
largest producer. Hardly more than a prospect at the time of Schrader'S 
viSit, it yielded 6,000,000 Ibe. Cu and $40,000 in Ag dttring the period 
1915-1920. There are numerous other workings on the east flank, mostly 
small, and evidencing a minor production. 

The Muheim group was acquired in 1905 by the Muheim's father. Several 
short prospect adits are in evidence, and a shaft was sunk on the Home Again 
claim to 200 foot depth. During the 1940's, surface ores were mined by 
Henry }fuheim, and several shipments of carbonate ores averaging 2-3% Cu 
were made. In the early 1950's, Bear Creek Mining COIq:>any proposed a con­
solidation and development program including the Muheim ground; the agreement 
was not consummated because the participants could not agree upon the 
division of interest. In 1958, the Muheim ground was optioned to American 
E~loration Company, which deepened the H-l churn drill hole to 763-foot 
depth, and drilled one additional hole to BOO-foot depth 300 feet west of 
H-l. No mineralization was encountered and the option was relinquished. 

During the past two years, Banner Mining COllJ>any has acquired the former 
Helvetia Copper, Lewisohn, and Mueller holdings, and has staked additional 
claims surrounding the Muheim ground (see property map). Banner has offered 
the Muheim's a holding royalty of $600 per month for their claims, without 
a commitment for a down-payment; the offer was refused, and the claims 
are available. Banner has drilled four holes on ground near the Muheim 
property; I do not know what has been done in the HelYetia area. 

Geology 

General geology of the Helvetia District is shown on the attached 
map. The northwestern section is sketched from Schrader'S reconnaissance 
map (Bulletin 582); the central portion is from Creasey and Quick (U.S.G.S. 
Bulletin 1027-F, 1955); the southeasterly part is the result of ~ two-day 
reconnaissance mapping. 

Schrader, in 1909, mapped Cambrian quartzite, Carboniferous and Permian 
limestones, and Cretaceous clastics in the Helvetia area. He recognized 
two periods of intrusion, one in w~ich the Paleozoic rocks were penetrated, 
and one in which the earlier coarse-grained granite, the Paleozoics, and 
the Cretaceous rocks were intruded by granite porphyry. His sections 
indicate that the Paleozoics have been thrust over the earlier granite 
in the Helvetia area, and subsequently intruded by the porphy~. High­
angle faults have cut the granite and sediments; mineralizing solutions 
have altered the limestones to garnetiferous tacti tes along intrusive 
contacts and faults which became the sites of ore deposition. Oxidation 
extends to about 300 foot depth. He noted that most of the mineralization 
was in the limestones, and that the granite was relatively unmineralized. 

Creasey and QUick, in 1943, mapped and studied the area in the vicinity 
Qf four of the larger ~nes, the Copper World, Leader, Rosemont Lease, and 
Narragansett. They recognize the batholithic granite to the west as clearly 
intruding the Cambrian Bolsa quartzite, and show a wedge of this granite 
thrust over PaleOZOic limestones near the Copper World Mine; the age is 
indicated as Jurassic-Cretaceous. 11ajor thrusting occurred after this 

intrusion, followed in Laramides(?) time by intrusion of the quartz mon­
zonite porphyry plug north of the Narragansett Mine, apparently intruding 
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the thruat fault and cutting Paleozoic and Cretaceous formations. High­
angle reverse faulting of N~S trends, and folding of the thrust, shown in 
the exposure of Permian limestone east of the Narragansett, apparently 
were assooiated with the Laramides orogeny. Section D-D (attached map 
and sections) from Bulletin l027-F shows Creasey and Quick's interpretation 
of the structure. Again, the copper mineralization, chalcopyrite, oxides, 
carbonates, chalcocite, and a little molybdenite, is noted as occurring 
principally in lime-silicate rocks; the quartz monzonite porphyry plug is 
reported as being locally nti.neralized at the Rosemont Lease, as is the 
adjacent tactite. 

Anaconda is noted as drilling a hole beneath a copper-stained breccia 
zone bordering the porphyry plug on the south; results of this drilling 
are not given. 

My mapping was concerned prinCipally with the extension of Creasey 
and Quick's geology southward. Approaching the Muheim claims from the 
east, you pass through a broad expanse of gray-green shale and arkosic 
sandstone dipping about 500 SE'ly, broken occasionally by reddish hematite­
stained beds. Near Drill Holes T-I and C-l, in the easterly Muheim claims, 
the rocks become predominantly red and more arkosic and quartzitic, Weather­
ing to smooth-planed bric~red chips. Copper stains on fractures and bedding 
planes and in thin quartz veinlets become apparent near the Jessie Adit and 
Hole H-I, and are encountered westerly until the contact between the reddish 
Cretaceous arkose and the gray Paleozoic limestone is reached. This copper 
mineralization in the Cretaceous rocks is spottily distributed along a belt 
trending from the Home Again Shaft area NNEtly to the quartz breccia plug 
in the north part of Section )0. Occasional nodules of cuprite surrounded 
by chalcocite and carbonates are found; concentrations of these, as near 
Holes B-2, B-3, and B-4, have yeilded a small sorted production of ore 
aTeraging 5-7% Cu. The belt is about 2000 feet in width. 

Near the UX1de rit .nd Hole H-l, and extending SWI~y toward Ho~e GC-l, 
the red Cretaceous clastics are strongly breCCiated, and it is nearly impos­
sible to discern bedding. Copper, mostly as cuprite, is dissendnated in 
this area; perhaps a thousand tons has been stock-piled from the Oxide Pite 
in preparation for leaching. Henry Muheim stated that the stock-pile assays 
1% Cu. Hole H-l cuts 250 feet of the reddish material, sludge assays of 
which are reported by Muheim to assay 0.75% Cu. Below the reddish Arkose, 
the hole passes into black, barren shaley limestone for its remaining 510 
feet of depth. I interpret this brecciated mineralized arkose as lying 
along the Axial region of the anticlinal roll in the thru.st fault shown 
in Creasey and Quick's Section D-D'~ Flat slips cut the Cretaceous rocks 
in the Oxide Pit and near the Bisbee Fraction ore, reflecting the thrusting 
stresses as the fault reaches shallow depth (see Section B-B'). 

To .the north, the quartz breccia plug cutting the overthrust Cretaceous 
rocks suggests that silica-rich solutions with pyrite and chalcopyrite may 
have coursed along the thrust, riSing along fractures in the upper plate. 
Ira Joralemon examined this area for American Exploration in 1958 and 
recoDlJll!nded moving to the east and drilling perhaps to 1500 foot depth, 
according to Muheim. In a somewhat similar geologic mode, monzonite por­
phyry apparently cuts the Cretaceous rocks to the east of the Home Again 
Shaft (map, 8.nd my section A-At). 
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To the south, in the vicinity of the Home Again Shaft, the geology 
becomes more complicated. The belt of N-S faulting shown near the Narra­
gansett Mine is reached again here, up-faulting Paleozoic limestones which 
outcrop from here westerly. Monzonite porphyry, with an aphanitic light 
gray ground mass and quartz phenocrysts, weathering to a distinctive pitted 
buff-orange rock, lies in flatly-dipping fault contact with underlying 
limestone; these thrust - (?) contacts have been displaced by the steep faults 
as shown in Section A-A'. 

The monzonite porph~ outcrops again in the hill east of the shaft 
area; contacts here are not definitely exposed, and the entire porphyry 
area was not search:!d 'Cllt. West of the Home Again Shaft, the porphyry can be 
traced NWtly to the Chicago workings. 

The porphyry is apparently intrusive upward in dike or stock-like 
form as indicated by its presence from 135 foot depth to the bottom of the 
200 foot Home Again Shaft; ' this suggests that the steep N-S faults were 
present prior to the porphyry intrusion, that thrusting then occurred, 
followed by intrusion along the N-S zone of faulting and a spread outward 
along the thrust, followed by some post-porphyry movement displacing the 
porp~-limestone thrust contacts. 

Several stopes and open-cuts in the faulted area indicate that a 
moderate production of oxide-carbonate are was attained here. Both the 
altered limestone and fractured porphyry show copper mineralization in 
the 1-3% range. Away from the faulted zone, porpt~ outcrops show little 
evidence of the former presence of copper. Significantly, however, por­
phyry from the bottom of the shaft shows chalcocite and Oxides, samples 
of Which assay 5% Cu per Muheim. 

Two sets are collapsed just below the 100 Level of the shaft, and the 
lower portion is not now accessible. I examined the 100 Level, consisting 
of about 80 feet of drift and cross-cut, all in limestone. Copper oxides, 
carbonates, chalcocite, and a little molybdenum occur in a zone of crushing 
and faulting,. A second level at 185 feet is reported to have been driven 
Ntly in a pinkish granitic rock which showed only faint stains of copper 
minerals. 

One further evidence of minerali zed porphyry at depth is noted. 
Hole GC-l, about 1360 feet north of the shaft, is reported by Muheim to 
have cut 188 feet of brecciated red arkose from the surface, then 187 
feet of barren white chert, then gray limestone with thin bands of Pb-Zn 
to 525 feet, then mineralized porp~ from 525 to 600 feet, the bottom. 
The porpqyry cuttings reportedly averaged 1.5% Cu. The thrust fault was 
apparently cut at 188 feet and was not mineralized. 

Moving westerly up the slope, shallow workings in mineralized tactite 
along faulting are noted in white limestone mapped as Permian because of 
its resemblance to that in the I~indown east of the Narragansett Mine • 
Barmer has bulldozed roads into this area, but has done no drilling here 
as yet. About 2500 feet NNE'ly, on the Central claim and close to the 
same belt of limestone and faulting, Banner has drilled 3 holes B-2 
B-3, and B-4. My Section B_Bt shows these holes, and indicates'that' 
Banner is seeking ore bodies in tactites adjacent to the intrusive granite. 
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According to Higgins, the driller, Hole B-2 was 2300 feet in depth, 
in limestone most of its depth. From 1200 to about 1275 feet, the core 
was specked with native copper of match-head size. At 1800 feet, in 
garnetized limestone, 14" of native copper was cut, followed by 25 feet of 
oxide-carbonate mineralization, then some chalcopyrite. Hole B-3, vertical, 
cut 8-9 feet of the same specks of native copper at 1155-foot depth. Hole 
B-4, angled at 450 , entered barren granite at 600 feet. This is Higgins' 
report, and I cannot vouch for its verity or accuracy •. 

Banner has drilled one other hole, B-1, near the quartz breccia plug. 
I know nothing of the results here. 

On the Muheim ground, two other holes have been drilled, T-l and C-l. 
T-I, to 550 feet, was in barren reddish arkose, and did not reach the 
thrust. C-l, to 327 feet, was in reddish arkose, and also did not reach 
the thrust; some pyrite and chalcopyrite similar to that in the Jessie 
Adit was encountered. The sludge reportedly assayed 0.25% Cu. 

The surface geology and drill-hole information have been correlated 
and interpreted on Il\Y sections A-A' and B-B', and may be cOIl1'ared with 
Creasey and Quick's Section D-D'. 

Acquisition 

The Muheims wish to realize some profit from their property while they 
are alive; consequently they are seeking a deal involving a down-payment 
(to be negotiated). With a company such as ours, I believe they would 
agree to an exploration period of perhaps 3 months, following which a down­
payment and annual royalties would be required. Other arrangements might 
be made; Joseph Muheim indicated he would consider any equitable agreement. 

Conclusions 

The Helvetia-Rosemont District lies along the SE'ly projection of a 
general NW'ly trend embracing the Pima and Silver Bell Districts to the 
NW. Its history is similar to the early history of the other two districts 
in that in both Pima and Silver Bell, mining began with development of 
contact replacement deposits of copper in tactite-altered limestones 
adjacent to Laramides porpqyry intrusives. Major low-grade copper deposits 
in tactites have recently been found in the Pima District, While porphyry 
deposits have been developed at Silver Bell. The Helvetia District there­
fore may constitute a good exploration target. The Muheim property is of 
interest since it constitutes a sizable claim block in an area surrounded 
by the claims of an aggressive and capable organization, Banner Mining 
Company. 

Reviewing the history and geology of the Helvetia District, it appears 
that most of the contact deposits developed in the limestones have been 
relatively small, although it should be remembered that they were mined 
for s~ipping ores. An envelope of low-grade oxide-carbonate ore may remain, 
but if so, it is surprising that the district has lain dormant so many 
years. I believe Banner's search is for substantial contact replacement 
ore bodies at depth, or for mineralized porphyry deposits. 
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The geologic data makes it quite clear that the copper bearing solu­
tions were associated with the intrusion of the Laramides quartz monzonite 
porphyry. The principal exposed masses of this rock are found on the east 
flank of the range, north of the Narragansett and near the Home Again 
Shaft. The probable control which guided the intrusive emplacement was 
the belt of steep N-S faulting, with lateral migration along the thrust 
fault. The copper mineralizers accompanying the intrusion migrated along 
the faults and fractures in the limestones, and in the brecciated Creta­
ceou.s rocks of the upper plate of the thrust. 

The most likely area for substantial ore bodies on Muheim ground lies 
in the possible mineralized porphyry along the steep fault east of the Home 
Again Shaft, striking N'ly toward Hole GC-l. Substantial mineralization 
has been found in this zone at the bottom of the shaft, and at 525-600 
foot depth in Hole GC-l. 

The porphyry intrusive east of the shaft area and the quartz breccia 
plug to the north suggest that mineralizing solutions may have migrated 
easterly along the thrust fault, and ore bodies may exist here as well. 
Tendency of solutions to migrate upward, and the relatively unfavorable 
nature of the arkose suggest these may be small unless a large mass of 
porphyry is discovered, or faulting is open and extensive. Magnetometer 
and induced potential geophysics might be of definite assistance in picking 
drilling targets in this zone. 

The MUheim property includes areas of each of the above possible 
mineralized zones. Tentatively, three 1000-foot holes are suggested, marked 
on the map. Geophysics should precede Nos. 2 and 3. Further investigation 
may suggest areas of interest south of the Home Again Shaft. 

Cost of such a program is estimated at approximately 40,000. 

In summary, this is an area in which no large ore bodies are known, 
but where a geologic potential for such bodies exists. It is the type 
of target favorably regarded by many companies in the SQuthwest today. 

JDB:jan 

§;;tUtted, 
J Douglas Bell 
Geolagist, Exploration 
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Dear Pennie: 

6101 Ealt Oak Street 
Tucson, Arizona 
December 19, 1962 

Thanks for your miner-like card - very appropriatel 

Since your and Herb's visit, I have taken eight samples on the 
Muheim property, and thought yOll might be interested in the results. 
Locations are shown on the enclosed map excerpt. 

No. Width Oz. A~ % Cu , %MoS2 DeSCription - I 

Hecla-l 67 ' 0.3 0.45 Tr. NW wall of x-c from old 100' sh.; 
entry thru dog-hole in N'ly wall 
of the big open-cut. 

Hecla-2 Grab 0.5 0.45 .003 Two 6' slot-grabs down side of 
windrowed oxide ore pile at big cut. 

Hecla-3 Chips 0.5 0.03 0.01)' From the small ote of porphyry on 
the little hill south of big cut. 

Hec1a-4 26' 0.4 0.48 Tr. Altered 1s next to porphyry dike, 
2nd bench above Horne Again She 

Hecla-5 32' 0.3 0.52 .003 Mn1zd porphyry, dike, 2nd bench. 

Hecla-6 12' 0~2 0.03 Tr. Porphyry, top cut on hill east of 
Horne Again Shaft. 

Hec1a-1 4.,' 0.4 0.73 .018 Crushed zone in 1s, 100' level, 
Home Again Shaft. 

Hec1a-8 6.0' 1.5 4.24 .003 I Shoulder of snal10w cut on Bisbee 
claim, shear zone in Cretaceous. 

I thought the moly assays were rather interesting~ I've sent a 200-sca1e 
map shOwing the sampling, etcetera, up to Herb, but haven't he~rd from him 
regarding the Muheim deal as yet~' , 

Best reg~rds 

J)~ 
J Douglas Bell 



Nov ber 23, 1962 

N. . H. Harper 
Chi.f Geoloai.t, Heela Ml~iftg CO. 

OS Fld lity u11dlng 
S • 1, W hlnstOD 

Dear Herbs 
J Hubal ... Copper PI'OP.~1 

1I.1vetl M'tnct 
Pima County t Adzona 

The ~ 11ow1n& taemOnodt.SJ.D. sets forth thou ht. on th 
be not d property situate about 30 mil •• !lOuth t 0 

Tuc • I bri.eUy in p c:ted th1s around on Nov bel' 11, 
1962, 1tt eo any nth '1 u and J. • Boll. 1 hay a cOP1 

£ • • B 11', ~ port of l~o'll(lQlb r 1,1962, copt •• of ahort 
reports by Ira Jor 1 n wrttten in 1955 and 1956, and 
110tel by tU. Bell UtMU1nzln varl.oua dat. ll'1aamtl.;h a 

. tht. ufo ti.on giY." an d uate d •• criptl0Q of the 

f 10 • d i.s . aveilabl. 1n . your otft..c t. there i8 no po 1 lit 
11 rq goin uto it her • I 

t 1m property 18 u1t 1rr gu1. r 1n .h p. It 1e 
1I11e dir c-elon and van. from 

t . difficult . 

s~ tterod co~p r .howin • ara wid.~read in the •• terli 
half t chit Pl'Opuey. ,thl'Oughout -. l.n~h of about •• 

:Ad a wldth ot aptJJOwl tel), on half mile. The.. aho lng' 
an 1n the ~ t:m of · .mall pock ~. ' fro whleh some nod at .hlp· 

t • be U\ade, _nor ... • and .tau,. in fractur d 
• d br eelated Cw tae ue (1) Bedl tl, and •• spote d 
scat eX'd at 1 • 1 _.11 bodl • of naonite porphyxy. As 
stated ,by Joral • th •••• howlllg8 gl". the 1 r ••• t n f 

•• 1bly be "uP ¥d leakl" fzo a deep and exten.lve ore 
a, 1n .ed t I' PGZ)"hyl)'. They con tltut. a lot of 

"a •• n •• d a~nt ear.lul consideratlon. 

Ale . usb a few hol.. aDd lever 1 .bafc. have betm puc down 
on the Muhel p" are't 1' •• 1: exploration haa by I» moan. 
uhau.eed the po.sibil tl •• of the gI'OW1d.· 1 b 11 that 
it vanant. so_ addltloual att tloD, t, beau * of the 
ve"Y speculati"e Datu. of .uoh a '_lect, only 1f the ~UIld 
co be obt:aiDed Q verI r .. aonahle tens. . 

( .. 
'. 



If qeh 00 be do •• , then 1 wo\lld pmpo •• a a_physical 1Ul'Ve)' 
' by tbe lP method to daterrd.ne if a COQd,*ccoJ!' due to di •• aiDlnated 
sulfide ud.naZ'al1 •• ttou eQ be detected. If favorabl. zo •• "lts 
al"a ctbtaiaec:J then ~he UlOlIUllt... should be ch c:k.d by c1rll11D& ' 
.. ual ho1.. to a depth of about 1000 f •• t. This aaoph,.lcal 
l'k .hould at amund $2.000 to $3.000. 

Const.deri..!18 th pattem of mS.nft'allZ4tl0n · in he Plraa-Mleeloa 
dlatrtc:t lyia about 25 mi.l •• WNW lD • sltzd.l.~ &_10810 erm.r-OMle.t, it ud.~ well to foll w th IP IN"., by geophy.lcal 
uor1c -.1oy1.& the · vertical EH method. . 

, ~ I . I 

As res I'd, the deal IZVPO •• d by' t.he Huheln'ls in yo\tt pJ:'.lt.m1 .. ~ 
discus na, th f01 owing .~. ~ thought.s . 

. . 

1. An Inlet 1 ~fre p.~1Gd" of Dln mon h is .atiafactor,r. 
. . 

2. .A 25,000 e ah pa~t the end of nine nth. 1. 
not too bad 1f geophy.t.C4ll woJ:k and prttl1mtul'Y dri.l11 " "'lta 
8X". eatl.factor.y. 

, 3. The $ ,000 otlUal mlDl. lOyalt)' .eem. too 'high be-
eflu,t.. t. we woS:., fortunate enouSlh to flad 11 good or body i.t 

u1 mbably take from S to 10 '1 ra frena the time of the 
inltte drill bbl. dlaeov r.1 to brin it into production. (It 
took 1 to hying in A.S. & R.'. Mi •• loft roject). 

4. Th 1" l'Oyalty i. tno high. fo%' low-grade copper 
tt. 

s. t cIO !lOt 11k. the perpetual lOyalty basl. altd '., ld 
pr-efer an .'lTans t wh ... t>y en fly.sent ownen wuldeveDtwtlly 
be bought o1.lt. I 

11 int out that the MUh.lm PXOPeRY 18 eo lotei, ."r-
.d by around' recently acqul~.d by B nn r Mining Co any. 

Tnl! co any ha pursued an g~ ••• iv policy during the pa.t 
decade th considerable ."oc •••• and lts au ry into tho U.lvetla 
district 1s 81 lfl~ant. 

Wltn be.t parsonal r.sar~ •• 

sme 
ee - 2 cop1.. heloa d 

Mr. J. • 13 11 

. . 
tow:-s 81. ctIHly 

baker 
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TO: Mr. H. E. Harper 

mOM: J Douglas Bell 

SUBJI'CT: Muheim Copper Prospect, Pima County, Ari zona 

1 November 1962 

Summary 

The MUheimproperty, offered for our consideration by Joseph Muheim, 
Bisbee, Arizona, consists of 42 claims located in theSE'ly portion of. 
the Helvetia Mining District, T 18 S, R 15 E, in Pima County, Arizona. 
BaDner M1ning COl1J>any has recently acquired the majority of claims in 
the district; their property surrounds the Muheim group. 

Helvetia District from 1908 to 1950 produced a total of -227,333 tons 
of ore averaging 0.8 oz. Ag and 3.8% Cu. Production was from several 
mines, and almost entirely from contact replacement deposits of oxide, 
carbonate, and chalcocite ore. Molybdenum is a minor constituent. 
GeologiC investigation indicates the mineralization is associated with 
intrusion of quartz monzonite porphyry of Laramides age, replacement occur­
ring in tacti tic zones in Cambrian, Pennsylvanian, and Permian sediments, 
MOstly limestones. 

. Mapping indicates the porphyry was intru,ded along a zone of N-S 
high-angle faulting, part of which traverses Muheim ground. In addition, 
porphyr,y apparently spread outward along a low-angle thrust fault underlying 
Muheim claims. Carbonates, oxides, and chalcocite occur in numerous spots 
in the Cretaceous clastics forming the upper plate of the thrust. Small­
scale production has been derived from local concentrations in the clastiCS, 
and from limestones and porphyry near the Home Again Shaft. 

The Muheimproperty is regarded as having a favorable potential for 
a disseminated porpbyry deposit in the viCinity of the N-S faulting, and 
for possible ore bodies along the thrust fault. No large ore bodies are 
known in the district, and it is a gamble in that sense. 

General 

The period of October 17-30, 1962, was spent in examination, study, 
and drafting for a report on the Muheim copper prospect, suggested for 
our interest by C. R. Higgins, a diamond driller formerly employed by 
Boyles Brothers. The Muheim claims are adjoined on four sides by claims 
held by Banner Mining Conpany as a part of Banner's Gunsight Project in 
the Helvetia Mining District. Higgins was the driller on three of Banner's 
holes closest to the I1nheim Group. 

On October 17, Henry Muheim, one of the owners, showed me over the 
property, and provided a claim map. Two days of the following week were 
spent in mapping the geology, during which time I encountered one of 
Banner's field crews. Following is ~ report. 
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Location and OwnershiE - ' 
The Muheim property, c'onsisting of 42 unpatented claims which were 

fuly abstracted in 1958, is located in Sections 25 and 36 and 30-31, 
T 18 S R 15-16 E ia the Helvetia Mining District, Pima County, Arizona. 
This rlfstrict eMb;acesboth the ea~; ~nd west flanks of the norther1y­
trending Santa Rita Moun'tains, and let located approximately 30 miles SE 
of Tucson; its locatj,ol\, about 15 rrr,:J:+8S east of the Pima-Twin Buttes 
District, caD be seen 1:;ly reference 't ,o your geologic map of ,Pima County. 
The Muheim claims are ' in the foothills of the east flank, in the old 
Rosemont area; access is via U. S. 80 and .~zona 83 for 38 miles BE 
from Tucson, thence 3.5 miles westerly on dirt road to the property. 
The nearest rail point is at Vail, about 15 miles to the north. 

The property is owned by the Muheim family, under the direction of 
Joseph Mnheim, presently V~President and Manager, 1st National Bank of 
Arizona, in Bisbee. The claims have been held by the Maheims since 1905. 

Histo17 

The Helvetia District is an arcuate area ranging from Helvetia, near 
the north center of T 18 s, R 15 E, southerly along the east portion of 
the townShip to the Rosemont area. It thus crosses the sharp crest of 
the Santa Rita's at Gansight Pass at an elevation of about 6000 feet. 
Most of the early production was confined to the NWtly area, west of the 
pass, although there were several prospects on the east fiank, and a smelter 
was operated for a short time near Rosemont. 

Development in the Helvetia District commenced as early as 1880; a 
few quartz fissure deposits in grani,te were discovered, but the principal 
production was of copper oxide-carbonate ore and chalcocite occurring 
as contact replacement deposits at shallow depths intactitic limestones. 
F. C. Schrader examined the district in 1909, recording his observations 
in U.S.G.S. Bulletin 582, 1915. During the period 1880-1909, the principal 
mines were developed, including the Copper World, Heavy ~We'ight" Isle Royal, 
Old Dick" and Leader, controlled by the Helvetia Copper Co~anY'; these were 
all on the west flank of the range. Claims on the east flank were controlled 
prinCipally by the Lewisohn interests. Production data for individual 
properties during this period is sketchy; some data is shown on the attached 
map. The grade averaged aboat 5% Cu, with some rich pockets of 12-25%: CU,' 
as chalcocite. Some silver and a little gold occur with the copper, and 
molybdeni te is a minor constituent. 

Schrader records production from 1903-1912 of 32,271 tons from the 
Helvetia and Enpire Districts combined 00,870 tons from Helvetia District) 
containing 2,585,923 ponds of copper, mostly from the Helvetia District, ' 
an additional substantial production occurred daring the period 1890-1902. 
Arizona B1iI.reau of Mines Bulletin 140 (1936) shows production of the Helvetia 
District to 1929, totalling 15,150,000 lbs. Cu, $1,000 Au, aDd $124,000 Ag" 
valued at $3,320,000. Production 1908-1933 totalled 227,333 tons, averaging 
0.8 oz. Ag, 3.8% Cu, 0.09% Pb, and 0.24% Zn. 
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On the east flank of the range, the Narragansett Mine has been the 
largest producer. Hardly more than a prospect at the time of Schrader's 
visit, it yielded 6,000,000 lbe. Cu and $40,000 in Ag daring the period 
1915-1920. There are numerous other workings on the east flank, mostly 
small, and evidencing a minor production. 

The Muheim group was acquired in 1905 by the Muheim' s father. Several 
short prospeet adits are in evidence, and 8 shaft was sunk on the Home Again 
claim to 200 :root depth. During the 1940' s, sur:race ores were mined by 
Henry Muheim, and several shipments of carbonate ores averaging 2-3% Cu 
were made. In the early 1950's, Bear Creek Mining COJq)any pr0posed a CC!)n­
solidation and development program including the Muheim ground; the agreeD!Jnt 
was not consummated because the partiCipants could not agree upon the 
division of interest. In 1958, the Muheim ground was optioned to American 
~Xploration Company, which deepened the H-l churn drill .hole to 763-foot 
depth, and drilled one additional hole to 800-foot depth 300 feet west of 
H-1. No mineralization was encountered and the option was relinquished. 

During the past two :years, Banner Mining COqlaDy' has acquired the former 
Helvetia Copper, Lewisohn, and Mueller holdings, and has staked additional 
claims surrounding the Muheim ground (see property map). Banner has offered 
the Muheim's a holding royalty of $600 per month for their claims, Without 
a commitment for a down-payment; the offer was refused, and the claims 
are available. Banner has drilled four holes on ground near the MUheim 
property; I do not know what has been done in the Helvetia area. 

Geologz 

General geology of the Helvetia District is shoWJ!l on the attached 
map. The northwestern section is sketched from Schrader'S reconnaissance 
map (Bulletin 582); the central portion is from Creasey and Quick (U.S.G.S. 
Bulletin 1027-F, 1955); the southeasterly part is the result of ~ two-day 
reconnaissance mapping. 

Schrader, in 1909, mapped Cambrian quartzite, Carboniferous and Permian 
limestones, and Cretaceous clastics in the Helvetia area. He recognized 
two periods of intrusion, one in which the Paleozoic rocks were penetrated, 
and one in which the earlier coarse-grained granite, the Paleozoics, and 
the Cretaceous rocks were intruded by granite porphyry. His sections 
indicate that the Paleozoics have been thrust over the earlier granite 
in the Helvetia area, and subsequently intruded by the porphyr.r. High­
angle ra~ts have cut the granite and sediments; mineralizing solutions 
have altered the limestones to garnetiferous tactites along intrusive 
contacts and faults which became the sites of ore deposition. Oxidation 
extends to about 300 foot depth. He noted that most of the mineralization 
was in the limestones, and that the granite was relatively unmineralized. 

Creasey and Quick, in 19h3, mapped and studied the area in the viCinity 
"f four of the larger mines, the Copper World, Leader, Rosemont Lease, and 
Narragansett. They recognize the batholithic granite to the west as clearly 
intruding the Cambrian Bolsa quartzite, and show a wedge of this grani te 
thrust over Paleozoic limestones near the Copper World Mineo the age is 
indicated as Jurassic-Cretaceous. J4ajor thrusting occurred after this 

intrUSion, followed in taramides(?) time by intrusion of the quartz mon­
zonite porphyry plug north of the Narragansett Mine, apparently intruding 
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the thrust fault and cutting Paleozoic and Cretaceous formations. High­
angle reverse faulting of N~S trends, and folding of the thrust, shown in 
the exposure of Permian limestone east of the Narragansett, apparently 
were assooiated with the Laramides orogeny. Section D-D (attached map 
and sections) from Bulletin 1027-F shows Creasey and Quick's interpretation 
of the structure. Again, the copper mineralization, chalcopyrite, OXides, 
carbonates, chalcocite, and a little molybdenite, is noted as occurring 
principally in lime-silicate rocks; the quartz Monzon! te porphyry plug is 
reported as being locally mineralized at the Rosemont Lease, as is the 
adjacenttacti te • 

Anaconda is noted as drilling a hole beneath a copper-stained breccia 
zone bordering the porphyry plug on the south; results of this drilling 
are not given. 

My mapping was concerned principally with the extension of Creasey 
and Quick's geology southward. Approaching the Muheim claims from the 
east, you pass through a broad expanse of gray-green shale and arkosic 
sandstone dipping about 50° SE'ly, broken occasionally by reddish hematite­
stained beds. Near Drill Holes T-l and C-l, in the easterly Muheim claims, . 
the rocks become predOminantly red and more arkosic and quartzitic, weather­
ingto. smooth-planed bric}{j;.red chips. Copper stains on fractures and bedding 
planes and in thin quartz veinlets become apparent near the Jessie Adit and 
Hole H-l, and are enco\l1!1tered westerly until the contact between the reddish 
Cretaceous arkose and the gray Paleozoic limestone is reached. This copper 
mineralization in the Cretaceous rocks is spottily distributed along a belt 
trending from the Home Again Shaft area NNE'ly to the quartz breccia plug 
in the north part of Section 30. Occasional nodules of cuprite surrounded 
by chalcocite and carbonates are found; concentrations of these, as near 
Holes B-2, B-3, and B-4, have yeilded a small sorted production of ore 
averaging 5-7% Cu. The belt is about 2000 feet in width. 

Near the UXide .t-i ... nd HOl.e H-1, and extending Sw 1.11' toward HO..1.e GG-l., 
the red Cretaceous clastics are strongly breCCiated, and it is nearlyiRJ>os­
sible to discern bedding. Copper, mostly as cuprite, is disseminated in 
this area; perhaps a thousand tons has been stock-piled from the Oxide Pite 
in preparation for leaching. Henry Muheim stated that the stock-pile assays 
1% Cu. Hole H-l cuts 250 feet of the reddish material, sludge assays of 
which are reported by Muheim to assay 0.75% Cu. Below the reddish arkose, 
the hole passes into black, barren shaley limestone for its remaining 510 
feet of depth. I interpret this brecciated mineralized arkose as lying 
along the aXial region of the anticlinal roll in the thrust fault shown 
in Creasey and QUick's Section D-D'. Flat slips cut the Cretl.ceous rocks 
in the Oxide Pit and near the Bisbee Fraction ore, reflecting the thrusting 
stresses as the fault reaches shallow depth (see Section B-B'). 

To the north, the quartz breccia plug cutting the overthrust Cretaceous 
rocks suggests that silica-rich solutions with pyrite and chalcopyrite may 
have coursed along the thrust, rising along fractures in the upper plate. 
Ira Joralemon examined this area for American Exploration in 1958 and 
recommended moving to the east and drilling perhaps to 1500 foot depth 
according to Muheim. In a somewhat similar geologic mode, monzonite p~r­
ph,yry apparently cuts the Cretaceous rocks to the east of the Home Again 
Shaft (map, and my section A-A'). 
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To the south, in the vicinity of the Home Again Shaft, the geology 
becomes more complicated. The belt of N-S faulting shown near the Narra­
gansett ~ane is reached again here, up-faulting Paleozoic limestones which 
outcrop from here westerly. Monzonite porphyry, With an aphanitic light 
gray groUl\ld mass and quartz phenocrysts, weathering to a. distincti v~ pitted 
buff-orange roek, lies in flatly-dipping fault contact nth underlYl-ng 
limestone; these thrust (?) contacts have been displaced by the steep faults 
as shown in Section A-A'. 

The monzonite porphyry outcrops again in the hill east of the shaft 
area; contacts here are not definitely expose.d, and the entire porphyry 
area was not sealdEd.oot.. West of the Home Again Shaft, the porphyry can be 
traced NWlly to the Chicago workings. 

The porphyry is apparently intrusive upward in dike or stock-like 
~orm as indicated by its presence from 135 foot depth to the bottom of the 
200 foot Home Again Shaft;· this suggests that the steep N-S faults were 
present prior to the porphyry intrUSion, that thrusting then oecurred, 
followed by intrusion along the N-S zone of faulting and a spread outward 
along the thrust, followed by some post-porphyry movement displacing the 
porphyry-limestone thrust contacts. 

Several stopes and open-cuts in the faulted area indicate that a 
moderate production of oxide-carbonate ore was attained here. Both the 
altered limestone and fractured porphyry show copper mineralization in 
the 1-3% range. Away from the faulted zone, porphyry outcrops show little 
evidence of the former presence of copper. Significantly, however, por­
phyry from the bottom of the shaft shows chalcocite and oxides, saIlJ>les 
of which assay 5% Cu per Muheim. 

Two sets are collapsed just below the 100 Level of the shaft, and the 
lower portion is not now accessible. I examined the 100 Level, consisting 
of about 80 feet of drift and cross-cut, all in limestone. Copper oxides, 
carbonates, chalCOCite, and a little molybdenum occur in a zone of crushing 
and faulting. A second level at 185 feet is reported to have been driven 
Ntly in a pinkish granitic rock which showed only faint stains of copper 
minerals. 

One further evidence of mineralized porphyry at depth is noted. 
Hole GC-l, about 1360 feet north of the shaft, is reported by Muheim to 
have cut 188 feet of brecciated red arkose from the s~rface, then 187 
feet of barren white chert, then gray limestone With thin bands of Pb-Zn 
to 525 feet, then mineralized porph,yry from 525 to 600 feet, the bottom. 
The porphy'ry cuttings reportedly averaged 1.5.% Cu. The thrust fault was 
apparently cut at 188 feet and was not mineralized. 

Moving westerly up the slope, shallow workings in mineralized tactite 
~long faulting are noted in white limestone mapped as Permian beeause of 
1ts resemblance to that in the '~indown east of the Narragansett Mine. 
Barmer has bulldozed roads into this area, but has done no drilling here 
as yet. About 2500 feet NNE'ly, on the Central claim and close to the 
same belt of limestone and faulting, Banner has drilled 3 holes, B-2, 
B-3, and B-4. My Section B-B' shows these holes, and indicates that 
Banner is seeking ore bodies in tactites adjacent to the intrusive granite. 
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According to Higgins, the driller, Hole B-2 was 2300 feet in depth, 
in limestone most of its depth. From 1200 to about 1275 feet, the core, 
was specked with native copper of match-head size. At 1800 feet, in 
garnetized limestone, 14" of native copper was cut, followed by 25 feet of 
oxide-carbonate mineralization, then some chalcopyrite. Hole B-3, vertical, 
cut 8-9 feet of the same specks of native copper at l155-foot depth. Hole 
B-4, angled at 45°, entered barren granite at 600 feet. This is Higgins' 
report, and I cannot vouch for its verity or accuracy. 

Banner has drilled one other hole, B-1, near the quartz breccia plug. 
I know nothing of the results here. 

On the Muheim ground, two other holes have been drilled, T-l and C-l. 
T-l, to 550 feet, was in barren reddish arkose, and did not reach the 
thrust. C-l, to 327 feet, was in reddish arkose, and also did not reach 
the thrust; some pyrite and chalcopyrite similar to that in the Jessie 
Adit was encountered. The sludge reportedly assayed 0.25% Cu. 

The sarface geology and drill-hole information have been correlated. 
and interpreted on mJ sections A-A' and B-B', and may be compared with 
Creasey and Quick's Section D-D'. 

Acquisition 

The Muheims wish to realize some profit from their property while they 
are alive; consequently they are seeking a deal involving a dOWD-payment 
(to be negotiated). With a cOll¥'any such as ours, I believe they would 
agree to an exploration period of perhaps 3 months, following which a down­
payment and annual royalties would be required. Other arrangements might 
be made; Joseph Muheim indicated he would consider any equitable agreement. 

Conclusions 

.The Helvetia-Rosemont District lies along the SE'ly prOjection of a 
general NW'ly trend embracing the Pima and Silver Bell Districts to the 
W. Its history is similar to the early history of the other two districts 
in that in both Pima and Silver Bell, mining began with development of 
contact replacement deposits of copper in tactite-altered limestones 
adjacent to Laramides porp~ry intrusives. MajGr low-grade copper deposits 
in tactites have recently been found in the Pima District, while porpqyry 
deposits have been developed at Silver Bell. The Helvetia District there­
fore may constitute a good exploration target. The Muheim property is of 
interest since it constitutes a sizable claim block in an area surrounded 
by the claims of an aggressive and capable organization, Banner Mining 
COIrJ>any. 

Reviewing the history and geology of the Helvetia District, it appears 
that most ·of the contact deposits developed in the limestones have been 
relatively small, although it should be remembered that they were mined 
for shipping ores. An envelope of low-grade oxide-carbonate ore may remain, 
but if so, it is surprising that the district has lain dormant so many 
years. I believe Banner's search is for substantial contact replacement 
ore bodies at depth, ~r for mineralized porphyry deposits. 
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The geologic data makes it quite clear that the copper bearing solu­
tions were associated with the intrusion of the Laramides quartz monzonite 
porphyry. The principal exposed masses of this rock are found on the east 
flank of the range, north of the Narragansett and near the Home Again 
Shaft. The probable control which guided the intrusive elTJllacement was 
the belt of steep N-S faulting, With lateral migration along the thrust 
fault. The copper mineralizers accompanying the intrusion migrated along 
the faults and fractures in the limestones, and in the brecciated Creta­
ceous rocks of the upper plate of the thrust. 

The most likely area for substantial ore bodies on Muheim ground lies 
in the possible mineralized porphyry along the steep fault east of the Home 
Again Shaft, striking N 'lytowarci Hole GG-I. Substantial mineralization 
has been found in this zone at the bottom of the shaft, and at $2$-600 
foot depth in Hole GC-l. 

The porphyry intrust ve east of the shaft area and the quartz breccia 
plug to the north suggest that mineralizing solutions may have migrated 
easterly along the thrust fault, and ore bodies may exist here as well. 
Tendency of solutions to migrate upward, and the relatively unfavorable 
nature of the arkose suggest these may be small unless a large mass of 
porphyry is discovered, or faulting is open and extensive. Magnetometer 
and induced potential geophysics might be of definite assistance in picking 
drilling targets in this zone. 

The I~eimproperty includes areas of each of the above possible 
mineralized zones. Tentatively,three 1000-foot holes are suggested, marked 
on the map. Geophysics should precede Nos. 2 and 3. Further investigation 
may suggest areas of interest south of the Home Again Shaft. 

Cost of such a program is estimated at apprOximately $40,000. 

In summary, this is an area in which no large ore bodies are known, 
but where a geologic potential for such bodies exists. It is the type 
of target favorably regarded by many companies in the Southwest today. 

JDB:jan 

Respectfully submitted, 

Qv&1£ f.i .. . 
J Douglas Bell 
Geologist, Exploration 
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Dear Pennie: 

6101 Ea.t Oak Street 
Tucson, Arizona 
December 19, 1962 

Tnanks for your miner-like card - very appropriatel 

Since YOl.'lr and Herb IS visit, I have taken eight sanples on the 
Muheim property, and thought YOll might be interested in the results. 
Locations are shown on the enclosed map excerpt. 
~. Width Oz.Ag % Cu ~. %Mo52 Description 

, 

Hecla-l 67' 0.3 0.45 

Hecla-2 Grab 0.5 0.45 

Hecla-3 Chips 0.5 0.03 

Hecla-4 26' 0.4 0.48 

Hecla-5 32' 0.3 0.52 

Hecla-6 12' 0~2 0.03 

Hecla-7 4.5' 0.4 0.73 

Hecla-8 6.0' 1.5 4.24 

Tr. 

.003 

0.01)' 

Tr. 

.003 

Tr. 

.018 

.003 

NW wall of x-c from old 100' sh.; 
entry thru dog-hole in N'ly wall 
of the big open-cut. 
Two 6' slot-grabs down side of 
windrowed oxide ore pile at big cut. 
From the small otc of porphyry on 
the 11. ttle hill south of big cut. 
Al tered ls next to porphyry dike, 
2nd bench above Home Again She 
Mnlzd porphyry dike, 2nd bench • . 
Porphyry, top cut on hill east of 
Home Again Shatt. 

Crushed zone i~ ls, 100' level, 
Home Again Shaft. 

Shoulder of stiallow cut on Bisbee 
claim, shear zone in Cretaceous. 

! thought the moly assays were rather interesting. I've sent a 200-scale 
map showing the sanpling, etcetera, up to Herb, but hav,en't he~rd from him 
regarding the Muheim deal as yet.' 

Best reg~rds 

J)~. 
J Douglas Bell 
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