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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: MONTOSA 

ALTERNATE NAMES: 
AMADO 
BLACK DIAMOND 
ISABELLA 

SANTA CRUZ COUNTY MILS NUMBER: 11A 

LOCATION: TOWNSHIP 20 S RANGE 14 E SECTION 29 QUARTER NE 
LATITUDE: N 31 DEG 40MIN 08SEC LONGITUDE: W 110DEG 55MIN 46SEC 
TOPO MAP NAME: MOUNT WRIGHTSON - 15 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
LEAD 
COPPER 
SILVER 
ZINC 
GOLD 

BIBLIOGRAPHY: 
KEITH, S.B., 1975, AZBM INDEX OF MINING PROP. 
IN SANTA CRUZ CO., BULL. 191, P. 86 

AZBM CARD FILE SANTA CRUZ CO. 
SCHRADER, F.C., 1915, USGS BULL. 582, 
P.186-187 

ADMMR MONTOSA MINE FILE 
ANTHONY, J. 1951 GEOL. OF MONTOSA-COTTONWOOD 
CYNS. AREA S. CRUZ CO. U OF A THESIS 
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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA 

PRIMARY NAME: MONTOSA 

ALTERNATE NAMES: 
AMADO 
BLACK DIAMOND 
ISABELLA 

SANTA CRUZ COUNTY MILS NUMBER: llA 

LOCATION: TOWNSHIP 20 S RANGE 14 E SECTION 29 QUARTER NE 
LATITUDE: N 31DEG 40MIN 08SEC LONGITUDE: W 110DEG 55MIN 46SEC 
TOPO MAP NAME: MT WRIGHTSON - 15 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
LEAD 
COPPER 
SILVER 
ZINC 
GOLD 

BIBLIOGRAPHY: 
KEITH, S.B., 1975, AZBM INDEX OF MINING PROP. 

IN SANTA CRUZ CO., BULL. 191, P. 86 
AZBM CARD FILE SANTA CRUZ CO. 
SCHRADER, F.C., 1915, USGS BULL. 582, 

P. 186-187 
ADMMR MONTOSA MINE FILE 
ANTHONY, J. 1951 GEOL. OF MONTOSA-COTTONWOOD 

CYNS. AREA S. CRUZ CO. U OF A THESIS 



MONTOSA MINE REFERENCES 

ABM Bull. 19l, p. 86 

ABM Card File - Santa Cruz County 

USGS Bull. 582, p. 186-187 

SANTA CRUZ COUNTY 
TYNDALL DISTRICT 
T20S R14E Sec. 29 

Anthony, John 1951 Geology of Montosa-Cottonwood Canyons Area, 
U of A Thesis 

MILS Sheet sequence number 0040230292 

MILS Santa Cruz Index #llA 

USGS PP 748, p. 11-14 

Geo file--Tenney, James R., 1927-29, p. 320-321 

Geo file--Anthony, John W., 1951, p. 71-82 

Mt. Hopkins 7.5 (included in file) 
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MONTOSA SANTA CRUZ COUNTY 

MG HR 8/ 9/85: Visited the Montosa mine. There is no activity at this property. 

HG HR 12/25/87: \'Jith D8ve Rabb and Hr. Nico Hillis (U of A Property :1anagement), 
I visited the Montosa mine, Santa Cruz Co. There is no activity at this mine. The 
University of Arizona owns an interest in the two patented claims, however, Bnd 
would like to see that interest. 

MG WR 1/1/88: Visited Mr. Nico Willis of the Assets and Property Management Office 
of the University of Arizona and received additional information on the Montosa 
Mine ( file) S2nta Cruz County. Sent a copy of the data to the Phoenix office. 
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TUCSON 

DD'ARTM£HT 01" MINING INGINURING 
December 18, 1946 COLoLoEGE 0,.. MINES 

CONDITTON OF MINE 

}~;T:O TO: Dean T. G. Chapman 

CONCE:-J:ING THE ViOP&.KINGS on the Isabel and Black D1arr.ond patented 
~ning cla1~s located o~ Secti~n 29, Township 20 S, Range 14 E ,~ 
in Santa Cruz County, Arizona, according to the U. S. General Land 
Office Survey of 1923. (It is to be noted that the original patent 
survey describes the Isabel. clain:. a s being on Sections 17 and 20 
and the Black Diamond cl.aim as being on Section 20. This is 
apparently a patent survey error). 

The older workings ~rom an ad"! t on the Isabel claim are complEtely 
caved and no EXamination of ·them could be made. -
About 100 feet north of the older v;orkings is a cOI!1bination vertical 
and inclined shaft. The vertical part of this shaft, 35 feet de~p, 
is in fairly good condi t:'on and the .shaft tiItbers well preserved 

x. 

but some lSRging must be replaced to make it safe. The inclined part 
of this shaft ,starting :from the bottom of the vertical nart, follows a 
fault which contains about 3 feet of gouge and dips S 63 b E at an 
angle of about.4~ The timbering of the inclined part, al~houg~ 
in poor condi tron, is still in place for the first 40 feet. Beyond ,' .,r 

'this 40 foot .point the sha:ft has been partly caved by mining. This .~" 
lOWer 'Part was considered unsafe to enter anc the depth of tt.e shaft 
and extent of . worki'ngs below this point is unknown. -

. _. ' :.~ , . - :~ 0-

At the bottom of the vertical part of this timbered shaft a drift extenc5.~ 
S 300 W a distcnce of 32 :feet with no ore in sight 'and another d!'ift 
extends N 20 E of the shaft a distance of 10 feet where a small striD~€T 
of ore, 2 to 3 inches thick, was partly ~ined. -

In addition to the shaft described above there are three other sh~fts 
on the properties. About 300 feet northeast of the tiInbere(f~s--haft 
there is a vertical, untimbered shc~t of unknown depth. This shaft 
is partly caved at the collar and 'Was considered unsafe to ent.er. Two 
other vertical shafts or prospect toles are located on the ridge to 
the southeast of the old workings. Both of these shafts ,one abc::t 
25 feet deep and the other about 6 feet deep, are in solid rock ar:.Q 
are in good condition. 



.. .. . 

""I, r, / 

The latterthreesharts are open and unprotected and shot:.l.d be >'-x_~_ 

£enced to comply with the State l.aws. It would require 1, pieces 

or pipe about 6 feet l.ong, 350 feet of barbed rire and tbe efforts x 

of two or three men for about "two days to fence the sha~ts. A11 '{ 

material must be carried from the end of the road to the ~e, a 

distance of about one mile. It is estimated that the cc~t of 

fencing these shafts, to include transportation, will be at least 

fifty dollars. 

~ , .' 

- ~-! .... - .-,;--

AR1Z0NA DEPT. OF MINES & ,MINERAL RESOURCES 
STATE OFFICE BUILDING 

416 W. CONGRESS, ROOM 161 
TUCSON, ARIZONA 85701 
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ISA5EL (IS!PELLA) AND BLACK DIA1:0ND CLAI!:5 

. Situation and accessibility: The Isa~ell and Black Diamond 
0... 

claims are in northern Santa. Cruz County, in the southwestern part 

of the Santa Rita Mountains. This area is part of the Tyndall mining 

district. 

The claims are reached by about one mile of trail that leads 

southeastward from a ranch at Montosa Spring, 10 miles by road east 

from lunado. 

Eistorv of onerations: The Isabel/~ claim was located ~n 1896, 

and the Black Diamond in 1904. Both were surveyed for patent in 1912 
-­_. 

(see attached plats). 

1 

According to Schrader,l the Montosa mine on the Isabel claim 

F. C. Schrader, l,:ineral deposits of the Santa Rita and Patagonia 

llour~ta.(ns, Arizona: U. S. Geol. Sru-vev Bull. ')82. n. 186 (lG15). 

Uwas worked principally about 1901 and soon thereafter by Capt. John 

D. Eurgess, of Tucson, for the Calabasas Copper Company (Ltd.), with 

headquarters in New York City. The cOInJ:·any did about 2, 000 feet of 

~~derground work, mostly on the Isabella ground. It sunk to a depth 

of 250 feet and installed a 36-inch 30-ton water-jacket testing 

s~elter. The sIDElter, however, was operated only 4t days, but during 

that t~e 89,600 worth of bullion was extracted. The company gave u~ 

the ~ine to the o~ners when its bond expired in February, 1902 •••• " 

As the mine dumps are insuffici~nt to account for more than a 

fraction of 2,000 feet of workings, SOIDe of Schrader's infor~ation may 

not have been well fotmded. The pa tent survey plats 5L1owed,' a total 0: 



• 

only 275 feet of workings on, both claims in 1912. 

Mr. F. G. Hawley, who wor~ed as assayer at the Montosa mine 

during 1901-2, states 2 that the small tonnage of copper-lead ore 

2 
Oral communication. 

which was put through the local smelter yielded a few bars each of 

co~per-lead and lead-coppe~ bullion. 
. .... 

Mr. Robert O. Boykin writes 0 that in 1912 he discovered a ~eposit 

3 
Le~ter to P~esident. Dniv. of ~~z., Dec. 6. 194 6. 

of are on this property aDd shipped to the E1 Paso smelter some hundreds 

of tons of are containing about 40 per cent lead and 2 per cent copper, 

with very low gold and silver values. lie continues: "I used na~ive 

Tubac miners and selectively mined and hand sorted to produce thst 

grade of ore. At that tirre lead was about 5¢ per lb. and coppe~ was 

about 14¢ per lb. Labor was abou~ $2.00 per day. I had a short term 

lease and after my discovery and production of this high grade o~e, 

Ur. Freeman thought the mine cou~d be sold immediately for cash afte~ 

I had placed it on p~oduction, and refused to grant an extension of my 

lease. The lease was to O'Hara and Boykin and we called it the Double 

o 1:ine at that time. Having a snort tern lease, I could not :rut eCluip-

ment on the mine and -::=J-~ nc:;:._ unable to go dee~er than 125 feet. 

auction was &11 from the "Isabella! and occ'..lr!'ed ~s smz.ll pocke~s 

and lenses of lead and cop~er carbonate ores. The location of t~ese 

lenses was tl."1predictatle at::' v~' he::: !!!y lease expired there ¥Yas no ;~of:'~-

able ore in sight. 1I 

--c:-



Harvey Saxby is reported to have sunk a shaft 65 feet deep on 

the Isabel claim in 1917 and to have shipped a car of sand carbonate 

lead ore from a pocket that was found at a depth of 30 feet. 

During 1927-28, E. S. Eillman and associates deepened Saxby's 

shaft to 125 ~eet and at a depth of 80 feet drove a drift south­

westward for approximately 211 feet. This drift was for the purpose 

of testing the area down the dip beneath Boykin's stope, but it en-

countered very little ore. 

Wo,.-kings: The Isabe~workings are now in~cc~ .. ssible, but all 
:::=======:::-_. 

the available data regarding them are given in the Tenney and Wilson 

~eport dated June 13, 1928. A copy of the sketch map accompanying 

~~at ~eport is attached hereto. 

Workings on the Black Diamond claim consist of a few shallow 

shafts and pits. 

Ge,olo~r and o~e acc')", ~e!1C9: The I sabe:U~and E,la ck Diamond claims 

are in the southern portion o! Montosa BaSin, and the principal Isabel 

workings are at an altitude of 4,900 feet. 

The ridges forming the west side of Montosa Basin consist of 

faulted and folded beds of limestone and underlying marl, of Pe~ian 

age. The ~asin is floored prinCipally with shale, sandstone, thin 

li~estone, and volcanic rocks of Cretaceous age, faulted against the 

Far~an. Dikes of diorite intruded both the 'Permian and Cretaceous 

!'"ocks. 

On the Isabel ar-a Elack Diamor.d claims the Permian limestone dips 

~:ee;ly southwestwarc and is separated from the Cretaceous on the ea~t 

:7 a fa.ult striking north 10 degrees to 20 degrees east and d'ip~:'::g 

-- '-
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steeply eastward, as indicated OD the accompanyingxr.ap. This fault 

contact is intersected by fissures of easterly trend. In the ad­

jacent limestone west of the contact, the outcro~s o~ some of these 

1'1ssures are mineralized with oxides of iron and copper. The largest 

ore body mined apparently was associated with one 01' the most strongly 

mineralized fissures. It replaced limestone near the ~ault contact , 

but reportedly lensed out above the depth or the 80 level. 

This same contact between Permian and Cretaceous extends across 

the Black Diamond claim but, where exposed, is less strongly mineralized 

southward. Elsewhere on the Black Diamond the principal apparent 

mineralization consists of specular hematite veins up to2 'feet wide, 

associated with small lenses of limestone along faults in the 

Cretaceous series. 

Conclusions: In general geologie relations, the Isabel depcsit 

resembles the San Xavier deposit, south of Tucson. The evidence of 

mineralization, however, is much weaker on the Isabel than at the 

San Xavier. 

Further explora~ion of the Isabel and Black Diamond probably 

would find additional' 'bodies of lead ore, but there seems to be no 

basis for predicting any large commercial deposit of lead or other 

ores on these claims. 

Dec. 18~ 1946 
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~i£rrr5itl:111£ J\.riznna 
TUCSON 

cou..EGE OF NINES 

~ONA BUftEAU.Of NIN'. 
Dec€:~ter 18, 1946 

Dean T. G. Cb~pman 

College of Mines, University of Arizona 
Tucson, Arizona 

Dear Dr. Chapm~n: 

Last week you requested a re-ex.ami'nation of the Isabel and Black 

Djarnond claims, in the Tyndall district, frr the purpose of 

appraising their potential mineral resources. Cur report, to­

gether with a statement by P-of. F.. E. Kr"~]auf regarding 

condition of the mine workings, is enclosed here~ith. 

We believe that these claims offer J:cssililities for sc!:"'e srrall 

co~~ercial producti0n by a competent ope~5tor. As the~~ seems 

to be no basis for predicti~g an~ lar~A dE~OS~~~ of le~~ or 

other ores in this g~ound, r~. Boykin's of~e~ c! ru~c~~~e ~or 

~20,OOO. deserves consic3e~at:'on if t:-~at is :he "::est that can 

he obtained from him or fror. others. 

Sincerely yours, 

E • D • r; 11 5 c:: 

ARIZONA DEPT. OF MINES & MINERAL RESOURCES 
STATE OFFICE BUILDING 

416 W. CONGRESS, ROOM 161 
TUCSON, ARIZONA 857D1 

.-" 
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~ni£rtr5i±~ nf J\,ri"t!UZI 

CO~LEOE O~ MINES 

A'U%ONA aU,.EAU OJ" MINEa 

President hlfred Atkinson 
Carrpus 

Dear President ~~kinson: 

TUCSON 

December 19, 19A6 

Attached hereto is a report by D~. B. S. Butler, Dr. E.'D. Wilsor, 

and Frofesscr H. E. Krumlauf re18ting to the potential possibilities 

of the Isabella and Black Diamond mining claims partially owned by 

the University of Arizona. A brief SUD'l!!:ary of the preser.t condition 

of these properties from the standpoint of safety by Professor R. E. 

Krumlauf is also attached. 

Briefly the situation appears to be as follows: 

1. There a~6 possibilities for a s~all co~~ercial production by a 

compete!:~ oper'ato-r-"--

The exa~ination did not ip~ica~e large deposits cf lead or other 

ore s on t hi s ground • .:::E:' 

A }:llTc!'-.ase rrice of 520,000 rnenticn€;Q in Mr. BC:'l'kin I s letter 

appE:!f-trs favo~able frow the stancipoint of the Unive:rsity. 

4. If we do not lease the properties to Er. Boykin the ~roperty R ~ 

should be put in sati sfa~tory'_ .. shape . .fro~ t.h~ __ ...§J,a~~.p~.~D_~ ___ ~f2C.!'ety. x:-. 

The cost. to co this is estirrotcc by 1-:~. Y.rumlauf Et a;rroxirrE-tely 

$50.00. 
.-

;:.., 

Your s s inc e re ly , 

7~~ ~---'C 

". ..... .. 

~. G • C ha pma n 
tirector, Ar~Z0na Bureau of lrine 5 

, ( 
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Isabella ~ 

Location 

ARIZONA DEPT. OF MINES & MINERAL RESOURCE~ 
STATE OFFICE BUILDING 

416 W. CONGRESS, ROOM 161 
TUCSON, ARIZONA 85701 

The Isabe11a mine is in the Tyndall m~ing district 

on the south side of Montosa Canyon. The mine 1s at an . 

elevation of about 4900 reet on the southern edge of Mon- . 

tosa Basin, also .called ItT!:le Devil' s Cash Box. ft The shaft .. : ·' 

of the Isabella mine is located in the northwest quarter 
. .....--------- . ....--

of section 29_ T 20 S, R·14 E on the Isabel claim. A 

discrepancy exists between the General Land Office survey 

plats of the Isabel and Black Diamond claims and the loca­

tion observed by the write:-. The plats show the Isabel~A 

claim in section 17 and ~~J T 20 S, R 14 E. A q~arter cor-

ner on the prope~ty shows it to be located as stated 

above. As the section cc~ers were located several years 

(1923) subsequent to this claim s~~ey, the error may lie 

with , the latter. Bearin~s . a~d distances given on the 

survey plats do not agree with the U.S. Geological Survey 

Patagonia quadrangle as t~ the correct location. 

History ~ Production 

The Isabe~~claim, o~e of a group of fourteen known as 

the Montose group, was locsted1n 1896 and patented in 
::=:: = 

1212 together with the adjacent Black Diamond claim, lo­

cated in 1904. Schrader states that the mine, then known 

as the Amado mine, was wor~ed princ1p~11y about 1901. 1 

1 Schrader, OPe Cit., p. l~. 
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Shortly thereafter Capt. John D. Burgess ot Tucson, em­

ployed by the Cala~asas Mining Co., ~Ltd., of ' New York City, 
l' 

leasing i'~om Smith and Freeman ,of Tucson, owners ,of the 

mine, conducted operations at the property. :: Rep?rtedly 
• • ' . 1 , 

20_00 feet, of undergroun"d drifting was done, iarge1y ' on 

the IsabeJjp.elaim, and the 'shaft.as deepened ' to a '250- ' " _'~ 
, . ' . - "" 

. . ... · ~·. t· 

foot depth. 1 -It is questionable that this ' much ' work was " ~ : ., 

1 idem, p. 186. 

accomplished as there are no dumps in evidence to account 
---.;-v-

for such extensive mining. Some dump material 1s reported 

to have been shipped dllr_ing the late 1940' s, however,' and 

this may have been the rate of ' ~orne earlier extracted ma-

ter1al. At the time the present writer examined the Isa­

bella mine the inclined sha~t was open a short distance " -

below the 38-~oot level and shortly thereafter was lagged 
. . . .-,.:-.. ... -

off at the 3S,-foot level so that the lower workings are 

no longer accessible. , Wilson and Butler rurther state 

that the patent survey plats show a t~~al of only 275 feet 

of underground workin~s on both the Isabel and Elack 

Diamond claims. 2 

2 Wilson, E.D., and Butler, B.S., report of condition 

of Isabel and Black Diamond claims ' to the President 

of the University of Arizona, 1946'. 

In 1901 Burgess erected a 36-incb 3D-ton water-
---~.,-- - -. -

j~cketed smelter a few hundred feet west of the mouth of 

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

., ' 
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the draw in which the Isabella mine is located and, al­

though it was opera~ed for a total of only four and one 
f 

halt days, $9800 __ worth ot -bullion was shipped, ,to Ledoux 

, " ' '" ", ' 1 
and Co., New York. _ .~~ . 

" .""t 

1 Schrader, op. c:1. t. ~ p. ~ "186. 
01, • • ' , 

Mr. Fred G. Hawley of ,Tucson, who was -employed at the " ", 
-

" 

mine as an assayer during 1901-2, reports that a few bars 

each of copper-lead and lead-copper bullion"were : 'extrac­

ted from the small tonnage ofeopper-lead are treated by 

the Burgess smelter. '2 

2 Hawley, F.G~~ personal communication. 

Schrader was inrormed that minerals mined at this time 

included malach:!.te. chalcopyrite, bornite, cerussite, ga­

lena, magnetite, s~ecular hematite, and ep~dote. 3 

3 Scr~ader, OPe c!t., p. 186. 

When its bone. expired in Februa~YI 1902, the , Calabasas 

company gave up the property. 

In 1912 ore was mined from the Isabella by Robert O. 

Boykin, who is quoted below from a letter to the President 

of the University of Arizona, Dec. 6, 194~. Boykin wrote 

that he shipped ore containL~g about 40% lead,,~ copper, 

and low gold-s ilv-e!' values produced trom the property to 

the El Paso smelter. 
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I used native Tubac miners and select1ve1y mined 
and hand s ort'ed to produce tha t grade o~ ore. 
At that time lead was about S~ per pound and cop­
per was about 14~.Labor was about $2.00 per 
day. I had a short-term lease and att'er my dis- ... . 

. covery and production of this high-grade ore Mr. .... ' .. 
Freeman thought the mine could be sold immediately ' 
for cash after I placed it in production .and re­
:rua ed to grant an extension of' my lease. ' . The ." 
lease was the O'Hara and Boykin and we called it 
the Double 0 mine at that time. HavinGl -a short-
term lease, I could not put equipment in the . 
mine and was unable to go deeper than 125 t'eet • . ,· 
The production was all from the 'Isabella' and 
occurred as small pockets and lenses of lead 
and copper carbonate ·ore. The location or these 
lenses was unpredictable and when my lease'ex­
pired there was no profitable ore in sight. 

Wilson and Butler state :"'" ,, ; 

Harvey Saxby is reported to have sunk a shaft 
65 feet deep on the Isabel claim in 191'7 and 
to have shipped a car of sand carbonate lead 
ore from a pocket that was found at .a depth 
of ~O feet • 

The-y continue: 

1 

During 1927-28, B.S. Hillman and associates 
deepened Saxby's shaft to 125 feet a.~d at a 
dept~ of ao feet drove a drift southwestward 
for approximately 211 feet. This drift was 
for the purpose of testing the area down the 
dip beneath Boykin's stope, but it encoun­
tered very little ore. ~ 

Wilson and Butler, OPe cit • 

Since 1930 the Board of Regents of the University o~ 

Arizona has had part ownership of the Isabel and Black 

Diamond claims throu~h the bequest of Merri1. p. Free~an 

or Tucson. 

In 1947 and 1948 C.li. and S.A. McIntosh or L~rdsburg, 

zu He 21 .Ja. iuau 

.... .. 

. .. ; ' , . 

:' ';'" 

. .- . 
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New Mexico. to whom a ~ease was transterred trom C.W. 

Walker or Patagonia, drifted south from the botto~ of 

" 
the vertical shaft on the 38-toot level 'and encountered 

sma~l pockets of ore averaging about 17% lead, '.~ .copper, 

and four ounces of silver,. 'with very low values in gold. 

About 102 tons of this ore were shipped to the ElPaso 

smelter. No work has been done on the property since the 

Mclntoshes ceased ope~ations in 1948 after drifting and 

cross-cutt~g about 380 teet southward in limestone. 

During the last ~peration "<19.47-48) ~ new road was 

constructed from the base or the mine canyon to the Isa­

bella ~ine and the ~1ne ~as re-equipped throughout. At 

the present time some repair work would be required on 

the road to make it serviceable. 

Geologv 
M 

Tne Isabella mine is located entirely in ~imestone o~ 

Permian age at ' 8 fault contact between intrusive latite 

porphyry and the limestone. 

Permian limestone and marls form the west side of the 

'small north-south trending canyon in which the mine is 

located. ~~e limestone and marls strike generally east-
I ' 

west to northwest-southeast and dip to the south. Locally 

the limestone is silicified or dolo~it1zed and man~anese­

stained. Red shales of Cretaceous age occur at the base 
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or the draw at the junction of the mine canyon and ,Monto­

sa Canyon beneat!l the limestone which has been thrust ',', 

over them from the south. Thelat1te porphyry- ,has been 

faulted against.the 11mesto~e by ~ ' h1gh-angl~taul~. ·:","' ~ ':'; ' 
.f , ' · " ". 

dipping on 'the average 60 0 to ' the east and striking ,\ ~. " ::.,,~-~:.i«~ ~" " 
,, ' . . . ' ~ ', -. . :.; : .. 

; ..... 

Just north or the Isabella shart ,this",tault ,',:,: ,-:.," 

splits, 'o,:oe seg!I!ent striking about N 12° E and the '~other . 

N 50° E. The block of l~estone and marls between these 

fault segments may have been moved up with respect to the 

Permian limestone to the west; No evidence of the dom1-

nant direction . o~ movement on the Isabella fault was ob-

tained ll.."'ldergrou=ld.· Sli.ckensides 1n gou~e show movement 

in n~erous dir~~tlons in the plane of tbe fault. The 

latite porphyry, however, was most likely moved up to the 

limestone. This relative movement, reflected in the po­

sition or the Earls in the lower part of the canyon to the 

nortb~ wou1d make the Amado rault a high-angle reverse 

fault • . 

A break 500 reet to the east of and approximately 

parallel to the Isabella rault has ~isplaced the limestone' 

at least 100 feet horizontally. Local topography is con-

trolled by weaknesses result1n~ from these breaks. 

About 300 :f"eet south of the Isabella shaft a 'segment 

or the Isabella rault swings sharply westward. At least 

n~e other east-west cross fault intersects this segment. 

& UXU(= .. e;;as; .,.e. 
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Strong 1~on m1nerali~at1on is found along this 'inter­

section and the 11mestone to the west has been dolom1tized 

and stained by manganese dioxide along east-west :r1ssures. 
. . . . "t ~u'~ \\~ 

Underground~ ~the~-AmaQQ fault is exposed 1n drifts ·on ·' · 

both the 38- and aO-foot'·levels. It dips 62 0 east on the · 

38-foot level near the shart and 50° east on the SO-foot 
t· · • 

level, forming a surface concave upward. :To the· south 

the curve is reversed, the steeper portions being general­

ly deeper. The altitude o~ the fault varies cons1derably~ 

however~ along .1ts strike where exposed underground. To 

the south, underground, several branching segments are 

present. showing the ·,fault to be a fault zone locally. 

Whi te clay gouge up ··to four reet thick is · present on the 

hanging .all~ wh!cb is limestone, in all accessible parts 

of the workings. Slickensides are abundant but give no 

indicatio~ of the directions of major displacement. 

Mineralization 

Heavy specular hematite messes occurr1n~ mainly in 

the footwall are prominent on the 38-foot level. ·Some or 

thea e mas a es have malachi·te J azuri te J lead . carbonate, and 

. , 

sulfate and plumbojarosite associated with them. 

The ore shipped during McIntosh's operation yielded 

lead, copper, and silver, with low gold (values quantita­

tively s~ilar to those shipped during the early days ot 

. ,.(. 

.,- ':;-- . 



the mine). Burgess' ore was-supposed to be sultides, . 

however. Lead occurred as cerusslt~-~the~1P
le~l ·sand 

.. ..... 

carbonate" .of the miner, being extremely- :friable and 

I 

f 

. 

sandy • . P,lumbojarosite hascontrlbuted to · ~e , .~,ead c~ntent. 

Very tew ,residual masses ,otgalena were observed in the .' '; . 

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

. . 
, '.
,

' 

. 

workings, surrounded by ang1eslt~ and .cerussite, ~dlca-
.... 

" . ,- . . .. -. 
. . . 

ting that the ox1diz~~ ~e~~ ml~eral
s .er~ ·,;rormed, ~t .. · ;~ .. 

least in part; from ' galena. ·Malachite, azurite, and .. 

rare brochantite, associated with lead minerals . and spe­

cular bematite, have probably accounted :for the lion's 

share of the ore '.s copper content._Some zinc occurs .in 

..' 
. . " , .... _--. ,.. . 

the oxidized ore and in · specular ~emat1te • . .,: 'Ultra-violet 

light reveals a ver:y ~_mall quantitY' of wil.lemite, bu~ 

-.--

not enough to account for the z~nc_ .present in assays. 

The mineral nature of the preponderance of the zinc pre-

sent is not known. 

While no sulfides, aside from galena mentioned above 

a.nd a little covellite, are found in the accessible porti­

ons of the mine, a reco~str~ction or th~_~~iginal minerals 

from the oxidized end products would su~gest that the 

s toped ores were .· origin~l~y su~rlde
s (galena, sphalerl te , . 

. 
.- . 

perhaps chalcocite and chalcopyrite, and some silver sul-

fide such as argentite). A relatively small amount of 

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

. . 

-" . . 
.. : ..... :. ',: , 

. ' . ." ... ~ 

iron oxide staining is present. Iron is present in vivid ' .' 

yellow plumbojarosite. The abundant primary specular 
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and micaceous hematl~e in the mine has not resultedtrom 

contact-metamorphism. Lime silicates, garnet, and the re­

mainder of the ··contact mineral . assemblage are miss ing. 

,Small massive pieces of a chlorite gr?up mineral ·are 

found 1rregular1y in the clay gouge r111ing the fault 

zone •. Powdery plU!nbojaro~i te . coa.ts " some of these, and 

small plates ofspecular1te are scattered throughth~ 

chlorite. 

Polished sections of 'ore minerals and gauge were 

-~ .. -' 

prepared to obtain genetic relationships ~etween ore mine­

rals and o~e minerals and gangue minerals. A few sections 

showed that specular bematite replaced quartz, suggesting 

th!.t there was an ee!'-ly stage '01.' S illcification. What 

little silica was observed in the workings seems to be 

confined to the areas containing massive hematite. 

A thin section of one of a few fragments ot latlte 

po~phyry found in the gouge formed in the fault shows it 

to have been intensely altered with the formation ot 

secondary quartz ve~lets. which are quite probably ot 

.the sa~~.gen~rat1~n as the quartz replaced by specular 

hematite. Intense sericitization and chloritization have 

taken place. 

Azurite and malachite are intimately mixed with spe­

cular hematite. Qu:te possibly they have been derived 

in place from Bulflces which replaced hematite. These 

21.913" 

': ~:. ' .. 

. .... : 
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copper carbonates t111t~riangular interstices between 

intersecting tabular crystals of hematite and cut across 

hematite in veinlets. Not uncommon is the replaceme.nt ·.of 

copper carbonate veinletsby parallel ve1nlets of plumbo-

jarosite. 
.... .. ' ., . . 

The sequence of oxidation of lea·d l!1inerals is ' ·cl·earer 

th~~ that of .the copper minerals. Galena 1s clearly .the 

first lead miner~l deposited. It was ,later than specular 

he~atite ~nd " possibly later than copper sulfides. In 

pol~shed section reaction rims of anglesite are seen sur­

ro~ding residual islands of galena. Smooth, wavy boun-

~ar~es between anglesite and galena are ' remarkably sharp. 

hr.glesite replaces -~alena bot~ along cleavage traces 

anc :!.n irregula.r patterns. Under high magnification resi­

dual galena blebs can be seen disseminated throughout ' 

anglesite and later cerussite. Anglesite has been replaced 

by cerussite, which is considerably more abundant. After 

~he ~evelopment of anglesiteandcerussite~ but prior to 

~~e formation of plumbojarosite, cov~llite replaced gale­

~e, anglesite, and cerussite. A reversal fro~ an oxidi-

zin~ to a reducing environ~ent is patently necessar~ here 

~~r the formation of ' the sulfide, covelllte. It ~s postu­

:ate~ that, subsequ€nt to the oxidation,ot lead sulfide, 

:~e water table rose, meeting solutions beer1n~ copper 

=~l~ate. These precipitated on encountering the reducing 

. " , 

, l :, . .' 

;'j / 
..... 

.~ ::' , . 

', : 

.... : 

, I 

;', 
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environment provided by the water table with the formation 

of covelllte. Copper sulfate may have been derived from 

residual copper 5ulfldeswhich had not been entirelyoxi- , 
" ... . f .. .. , '" .r .... 

dlzed "at that time and which were destroye~ by oxidation 

following a l~ter lowering of the water table. 

, ' Plumbojaroslte ~ >isabundant, in 'the mine ' and probably ' 
, , , 

was important as a source of lead in the ore shipped. '" ' 

1 Identification of this ~ineral is certain, perhaps, 

only so far as placing it in the jarosite group 1s 

concerned. ' A lead test was obta~ed from clean, care­

fully selected material which showed no contamination 

by the lead minerals with which it is so intimately , 

associated.' The microscopic crystals were too small 

to yield diagnostic optical data, but the index range 

appears rather too high for jarosite. 

.... .: 

It is intimately associated with other lead minerals, 

especially cerussite, crystals of which it coats. Polished 

sections show mdividual euhedral, six-sided crystals of 

plumbojarosite in galena, ,anglesite I cerussite, and covel-
...• 

lite.[b.e minera.l replaces cerussite in stringers and 

veinlets. In loose, powdery 'masses, it :rills vuggy cavi­

ties ,in essentially all ,'the ore • '. 

The ,nature of the origin of plu~bojarosite here is 

not definitely e~tablished but its ',occurrence suggests a 

secondary origin. The mineral, as pointed out ~bove, re­

places and coats all earlier ore mtnerals, and occur$ 

most commonly as loose, powdery crusts and minuteeuhed­

ral crystals in early ore minerals. The mineral is hydrous 

, " ,-

:, . ... ~: 
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and is generally thought to be formed at moderate to 10. 

temperatures under condit1onswhere ferric sulfate will 

1 / ~_. ,"'" 

r orm • .... "';:"., '~:' C' -;~'.. " " • . ' : ~ '," 

./f ••• •. : . 

1 Butler, B.S.," ~'person~~ communication.' ..:,. ' " ~ ,. ' .. :'i~ ",: " "' . : 

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

, ' , The mineral 1seloselyrelated to 'alun1te,~ " however~"": ' 
. •• ~ • I ' _. " I ... . . . . : ~'" 

which 1s ' known . "to :rorm under ,both hypogene ,~nd supergene ", " ',:', 

conditions, the :Carmer being ,probably the more c,ommon~ 

2 Hendricks, S.B., The crystal'structure of alunite and 

the .ja~osites, Am. Min~, vol. 22"no. 5,.pp. '773-784. 
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!!:!!Amf:ido ~ (Isabella .:!nd ~ Dlumond) 

Tyndall Mining Distriot 

Santa Oruz County. Arizona 

Location: Tho Amado Kina 1s located about nine miles e~at ot Amado, on the 

southwestern slope of tho Santa Rita ~ountains. 

OWM i'ship: The two pat entad. olaims, lEw.balla and Black Diamond, are jointly 

owned by the Unl varsity of Ari zona, C. 'Ii. Walker, !:lnd anothur uula:own (to me) 

indi vidual. l"he Unl v"rsity ot Al'i :l.ona h.I:l.e th~ cor~trollil1g int'~l'~lBt. 

Geology: The ore bodias a ~'~ sml:lll 1' .::,Vlu.cement pods within thB Permian lilt'8-

stone along a atl'ong DOrt haast. ttlult. This fault CuD be tracad on the sur­

race for several hundred faet. It dips steoply eouthaastw!iT'd, and may be 11 

tear fault related to the thrust action which shoved the Permian limastoDo­

quartzite soriss over the Cretaoeous sediments ann voloanios. The rook on 

the hanging wall is s1ther the Cretaceous sedimentary or voloanicB sarhs or 

Ull ibilecu~ 1ntruoi vo. Both mal bu p.l.'ua"nt. 

llha . ~ 13 ~ vert1cal abaft 01)"=;D doom to tht, slilgla wod:l~ level (about the 

40 level). WalkGr tollQwed southwestward along the contact beyond whe'ca ee.rly 

worll:e-rs had mined two snort~ ~rrow stopes ot' OXidized lead ore. 'rhis develop­

!!lent work: has not revealed: any largt; new o.re zones alol18 the contact·. Naur the 

apd of tho dl'ift, a. ,Jl'atia:r~~t wa.:! dll'JOunl,;~H'l;ld whi<!h dip~9d steeply southward. 

:~ 5inull ohoat or O i.'~ Jlia~ a~Ctnl;o lit: udllat1Lh thi.';S t'i:1ulL u.nd the main fault con­

tact. Beyond tho aT-ass-fault three dr1.fts b)·.'~nch (Jut ill search of t.il e contact 

and ;no 1'6 oro. Very lit tia 1111 n~H'ali za t iou bud baan sneo unt a ~'ed !i t thE:! time ot 

thin Visit. 

rhe ora consists or argentit~roUB cerrusita and copper oxidase At ona time 

32 cars of ora r~vort~~ to h~vo ~~ur~~cd ~ ClWCOS of oilver. 32 par cent le~d, 

uod 3.5 :par cent aOPl,or, Pods ot specularite are oommon along thcl Cdltuct. 



'rhe Ama.do 1.Una -2-

( I d<l.l;~ b und Dlack Dll:U1lond) 

bodiea to continua !:1t depth down QtJ the UDGar ::.iua of \;bc f~ultod coni; I:1G t • 

'fhar's i8 evan So gocd chance that new 0 1' ," bodied may be 1'o';rlJ. by drifting the 

contact in both directions. l3&I~ause ot the sInullnal!6 of the individual 

shoots, exploratiou dr'ill holes fl'om the 5uz·ff1<le would necaa8aril~' h8 closalr 

spaced, it' the rttBults w~r.~oba aignificunt. rhe prizo, if liUY, which :niejlt 

be uncovered by conaiderabteaoaUy development lind tixplora.tlon. is very upt 

to be. wlW'orthy of the risk. Tha fault contact has a vdry irregula .... outcrop, 

and it llJay be that th..:; :Pi.' (il:>Gnt mtna 13 locatud in ~ :loction of tho t'ault v:h:!re 

the ore aolutions wer-e lQ0B:l1zed 1n their upward course. It' th18 is true, 

and wUuss other aBct1o£.s ot, the fault having u aimil:il' attitude cantla found, 

the chances at' new ora bod1as,: ~long tha contact aro materially reduced. Only 

above the known ore shoot 8 ura there 81:y signs 01' ora lllin.::ralizatic!'] . at the 

surface. 

w. H. JcnA81 Gaoiogirit 
'1'ha H:ugle-Pi .. }h~l' 1.41 ning & Smolting Co. 

Examined Dec. 27, 1948 
1u oonlpttllY wit 11 n. Oil. WulkftI" 
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Lordsburg, New Mexico, Aug. 27, 19470 

PRELIMINAR{ REPORT on the two patented mining claims, ISABELLA and 
BLACK DIAMOND, situated in the Tyndall Mining District, santa Cruz Cotmty", 
Arizona. 

The primary object of this examination is to find out whether the in­
formation presented to us by C. W. Walker in his le,tter dated August 15, 
(excerpts from. which accompa.ny this report) can be verified and what the pos­
sibility is of making the property a producer of direct shipping ore. 

Though some of this i.nformation is based on hearsay, the most import­
ant fa.ct, that of the production of 32 cars of ore shipped to the Douglas 
Smel tar in 1912-1913. has been substantiated by the smelter records and the 
average assay of this ore is reported to be: 

Silver Lead Copper 

90 0 ozs. 32% 

There seems no reason t9 doubt this and it became necessary to find out 
definitely where this ore came from. 

On the Isabella clapn.. there is a very defini ta 1lE and S'R contact be­
tween quartz monzonite on the one side and limestone on the other and this con- . 
tact can be traced for distance of approximately 1,000 .. feet. The contact in 
places shO\'fS good mineralization on the surface of lead a.nd copper carbonates 
accompanied by specularite iron. 

A tunnel has been driven into the hill on the icontact for a dista.nce 
of about 100 feeto The mouth is _caved. At about · 50 feet from the entrance a 
winze has beensUllk: on the contact to a. depth of 65 feet on a 50 d.egreeincline. 
and the mouth of this winze is said to be bulkbeadede Beyond this winze ore . 
has apparently been stoped up . to the surf.'ace about 40 :reet and s arne caving 
has occ~red here'. 

It is evident that the ore that was shipped to the Dougla.s smal ter came 
from the tunnel level to the surface and possibly some was stoped from the 
winze below the tunnel leveJ:o There seens to be no other place it could have 
come from. I was informed by Mro Yost. a rancher wh~ lives nearby and who 
helped the leasers a.t times in their work. that the ore was stoped from tp.is 
area. and that the orebody continues below the tunnel and-oen be seen from' the 
winze referred to above. A sample gathered up from. the dump where the leasers 
loaded the ore into wagons gave 28% lead. 

1W opinion is that the proposition is well worth looking into further 
for the following reasons: 



'" 

FmsT. One orebody was evidently found in the tunnel and there is a 
good ohanoe that this oontinues downwards a.s Mr. Yost affirms. 

SECOND. The are produoed is high. grade. At present day prices it 
would brGg. net to shipper. $60 per ton a.fter paying cost of t ruoking to shipp­
ing point. freight and smelting charges. so tliat all that has to be deducted 
from the $60 is the cost of mining. Therefore such are is well worth going 
after. 

THIRD. At the point mere the orebo~ comes to the surfaoe there are 
same interestIng geologioal features. the significanoe of which may not have 
been appreciated. At this point, and on the left hand side of the fracture looking 
up the hill. there is ' an intrusion of a different t,ype of eruptive~ forming a 
dike in themonzonita. Where it strikes the fracture there is a very strong 
bre8.k going on into the limestone and on the line of this bree.k., manganese gossans 
can be seen on the surface for a distance of 200i'eei; into the limestone. Samples 
from these gossa.ns gave from 2% to 4%- lead. Also 'there is strong cross fracturing 
in the Limestone and some appearance of subsidence all of which point to a good 
chance of an 0 rebody out in the limestone ' along this line of fraoture. This 
possibility should oertainly be investigated. 

I therefore recommend that the mouth of the tunnel be cleaned out and the 
winze uncovered so that the area ' below the tlumel can be examine~ If the exten­
sion of the orebody can be seen~ a further decision as to the next step oan then 
be made. 

This work should not cost more than $200 or $300-0 , 

(Signed) W. S. Harrison. 

SUPPLEMENTARY 

If it is decided to go on with the proposition. the following additional 
data beoomesrelevant. 

The claims lie at the base of the mountain range east of the railroad 
and highway running from Tucson to Nogales and a.bout nine miles -east of the sta.­
tion of ,Amado on the railroad. 27 miles, north of Nogales and ,41 miles south at 

, , TucsozG; , 

From Amado station there is a. desert road. to ' a point about 1,000 feet 
from the mine workings. From. this point an old road exists but it is too steep 
for use and a new road would have to be graded up to the tunnel about 1,200 
feet on the contour. C. Yi. -Vfalker informs me that a man. from Tucson mo has the 
equipment and does this kind of work, looked over the ground with him a.nd said 
that he oould put the road up to the tunnel in .four days at a cost of $50 a day 
for the job. The desert road .from Amado could be IlIUCh improved with a couple 
of days' work with a blade. 

There is a good two roomed house with large porch about 15 minutes walk 
from the mine. Wa.ter from a spring is laid into the house. Mr. Yost, the 
rancher ~ is the owner and he is agreeable to renting it. 
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Excerpts from C. W. Walker's letter dated Aug. 15. 1941 • . 

"The history of the property as I have been able to determine. is 
that about 50 years ago it was operated as a stock Company and they did 
some work and built a smelter and operated the smelter about a week and 
closed down. 

"Then in 1912 two CO'WlIlen took a lease and option on it and shipped 
32 cars of ora from near the surface which ran better than 32 percent lead 
and 4 ounces of silver and about 3 percent copper. (This as say later veri­
fied by the Douglas Smelter as 32 percent lead~ 9 ounces silver and 3.4 
percent copper). Then in 1928 a couple of railroad engineers took an. option 
on the property- and··sank a ·shaf.t ."e.bout· 200 feet deep and ·. ran.'quite, .a . long . 
drift but round nothing to 'speak or'. Nothing further has been. done· w:lth. ·· 
the property. 

ttl located the cowmen who shipped the ore above mentioned and had 
quite a talk with. them. Their story is that they made quite a little money 
fran the are shipped but drank it up as fast as they made it and used no 
timber whateVer and as they were just a ,few feet under the grotmd it caved 
and they bad no money to meet the payment vhich was about due~ they abandoned 
the property. 1. h~ them go with me and show me where they took out the ore 
and tell me wha.t they knew of the place. They told me that there is a. winze 
64 feet deep below where they were working and all in the same grade of ore 
as they were shipp:i.ng when it caved. This was verified by another COWlllan 

who has a ranch near the mine and at the time the ore was being shipped he 
said that he used to go up in the evenings and help take out the ore and that 
he was down the winze and said the ' ore was still going down:~ Then I found a 
Mexican who used to work ,in the mine for the ,old company and he told me a bout 
the winze' and the ore the' same as the others ha.d said was there. I think 
that it was upon this information that the railroad engineers started work. 

"The cowman showed me where they used to load ihe ore on wagons 
and I ga.thered up a. sample and had it run for lead. It ran 28 percent." 

., :? ,.~. 
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