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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 31DEG 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: 1IA

LOCATION: TOWNSHIP 20 S RANGE 14 E  SECTION 29 QUARTER NE
LATITUDE: N 31DEG 40OMIN O8SEC ~ 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 SANTA CRUZ COUNTY

TYNDALL DISTRICT

T20S RI14E Sec. 29
ABM Bull. 191, p. 86

ABM Card File - Santa Cruz County

USGS Bull. 582, p. 186-187

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

MILS Sheet sequence number 0040230292

MILS Santa Cruz Index #11A

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

MG WR 12/25/87: With Dave Rabb and Mr. Nico Willis (U of A Property Management),

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 natented claims, however, zand
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 informatiomn on the Montosa
Mine (file) Santa Cruz County. Sent a copy of the data to the Phoenix office.
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Hnifrersity of Arizonz
‘ TucsoN

COLLEGE OF MINES December 18, 1946

DEPARTMENT OF MINING ENGINEERING
AND METALLURGY

CONDITION OF MINE

¥=10 TO0: Dean T. G. Chapman

CONCEZITHG THE WORKINGS on the Isabel and Black Diarond patentec )
rining cleirs located or Section 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 clair as being on Sections 17 end 20

end the Black Diamond claim e&s being on Section 20. This is

arrarently e patent survey error). _

mhe older workings from an &dit on the Isatel claim are completely
caved and no examination of them cculd be made.

Lrout 100 feet north of the older workings is a combination vertical
and inclined shaft. The vertical part of this shaft, 37 feet deer,
is in fairly good condition znd the shaft tirbers well preserved

tut some legging must be replaced to make 1t safe. The inclined tart
of this shaft, starting from the bottom of the vertical part, felleows a
fzult which contains about 3 feet of gouge znd dips S 63° E at an o
angle of about 45°, The timbering of the irclined part, although

in poor conditiofl, 1s still in place for the first 40 feet. Deyond T
this 40 foot point the shaft has been partly ceved by mining. This .o
lower part was considered unsafe to enter zné the depth of tke shaft

and extent of workings below this point 1s unknown.

At the bottom of the vertical part of this timbered shaft a drift extenc:
S 2300 W a distance of 32 feet with no ore in sight and another drift
extends N 20 E of the shaft a distance of 10 feet where 2 small stringer
of ore, 2 to 3 inches thick, was paertly rinec.

In addition to the shaft described above there are three other sbafts
on the properties. About 300 feet northeast of the timbered shaft
there is a vertical, untimbered shzft of unknown depth. This shaft

is partly caved at the collar and wze considered unsafe to enter. TIwo
other vertical shafts or prospect hLoles are located on the ridege to
the southeast of the old workings. Both of these shafts, one abcut
25 feet deep and the other about 6 feet deep, are in solid rock ard
are in good condition.



£
The latter three shafts are open and unprotected and shoxld te AX*
fenced to comply with the State laws. It would require 12 pieces

of pipe about 6 feet long, 350 feet of barbed wire and tpe efforts «
of two or three men for aboat two days to ferce the shafts. All Y
material must be carried from the end of the road to the mine, a
distance of about one mile. It is estimated that the cocst of
fencing these shafts, to include transportation, will be at least

E. 2. Krumiauf

ARIZONA DEPT. OF MINES & 'MINERAL RESOURCES
STATE OFFICE BUILDING
416 W. CONGRESS, ROOM 161
TUCSON, ARIZONA 85701



ISASEL (ISABELLA) AND BLACK DIAYOND CLAIES

. Situation and accessibility: The Isabelkand Black Diamond

clzims 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 Amado.

Eistorv of operations: The Isabel,claim was located in 1896,

and the Black Diamond in 1904. Roth were surveyed for patent in 1912
(see attached plats).

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

i
F. C. Schrader, Nineral deposits of the Santa Rita and Patagonla
Vourtains. Arizona: U, S. Geol. Survev Bull. 582. p. 186 (1915).

nwas worked principally about 1901 and soon thereafter by Cept. John
D. Burgess, of Tucson, for the Calabasas Coprer Company (Ltd.), with
headguerters in New York City. The company did about 2,000 feet of
underground work, mostly on the Isabella ground. It sunk to a depth
of 250 feet and installed a 36-inch 30-ton water-jacket testing

crelter. The smelter, however, was operated only 4% days, but durirg

t

hat time $9,600 worth of bullion Wwas extracted. The company gave ur
tre mine to the owners when its bond expired in February, 1902.... L
4Ls the mine dumps are insufficient to account for more than a |
fraction of 2,000 feet of workings, some of Scﬁrader's information mey
rot hzve been well founded. The petent survey plats showedra total of

]

1



only 275 feet of workings on both claims in 1912.
Mr. F. G. Hawley, who worked as assayer at the Montosa mine

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

2
Orzl communication.

which was put through the local smelter yielded a few bars each of
corper-lead and iead-copper bullion.

Mr. Robert O. Boykin writes 3 that in 1912 he discovered a c¢eposit

=

)
“lester to President. Univ. of Ariz., Dec. 6. 1946,

=
=

to the E1 Paso smelter some bundreds

el

of ore on this property and ship

'(j

of tons of ore containing sbout 40 per cent lead and 2 per ceat coprer,
with very low gold end silver VElﬁes. Be continues: "I used native
Tubac miners and selectively mined and hand sorted to produce thst
grade of ore. At that time lead was about 5¢ per 1lb. and copper Wwes
about 14¢ per 1lb. Labor was about $2.00 per Gay. I had a short term
lezse and after my discovery and production of this high grade ore,

¥r. Freeman thought the mine could be sold immediately for cash zfter

I had placed it on production, and refused to grant an extension of my

lezse. The lease was to O'Ears znd Boykin and we called it the Double

o

0 ¥ine at that time. Having a short term lease, I could not put equip-
rent on the mine snd weas unable to g0 dgeerer than 125 feet. The Tro-
duction was all from the "Isgbella' end occurred as small pockets

anéd lenses of lead and corrper carctonate ores. The location of these
lenses was unpredictatle and wher my lease expired there was no croilt-

able ore in sight."



Harvey Saxbty 1s reported to have sunk a shaft 65 feet deep on
+pe 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, H. S. Eillman and assoclates deepened Saxby's
shaft to 125 feet and at & depth of 80 feet drove a drift south-
westward for approximately 211 feet. This drift was for the purrocse
of testing the area down the dip beneath Boykin's stope, but it en-
countered very little ore.'

Workings: The Isabel.workings are now 1952335529%3, but all
+he available data regarding them are given in the Tenney and Wilson
Teport dated June 13, 1928. 4 copy of the sketch map accompanying
that report is zttached hersto.

Workings cn the Black Dismond claim consist of & few shallcw

snafts and pits.

Gsologr and oOre occurrencs: The Isabell,anéd EFlack Diamond claims

are in the southern portion of 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
fzulted and folded beds of limestone and underlying marl, of Permian
zce. The basin is floored principally with shale, sandstone, thin
limestone, and volcanic rocks of Cretaceous age, faulted against the
Termian. Dikes of diorite intruded both the Permian and Cretaceous
. POCKS.,

On the Isabel and Black Diamoné cleims the Permian 1imestone céirs

Hl

4 southwestward end I1s serare ed from the Creteceous on the ezst

' l

TESerT

7 a fzult striking north 10 degrees to z0 degrees ezst ané diprpizng

1



steeply eastward, as indicated on the accompanying map. Tnis fault
contact is intersected by fissﬁfes of easterly trend. 1In the ad-
jacent limestone west of thelcontact, the outcrops of some of these
fissures are mineralized with oxides of iron and coprer. The largest
ore body mined apparently was associated with one o: the most strongly
| mineralized fissures. It replaced limestone near the fault contact:
but reportedly lensed out above the depth of the 80 level. |

This same confact between Permian and Cretaceous extends across
the Rlack Diamond claim but, whefe exposed, is less strongly mineralized
southward. Elsewhere on the Black Diamond the principal apparent
mineralizétion consists of specular hematite veins up to 2 feet wide,
associated with small lenses of limestone along fazults in the
Cretaceous series. |

Conclusions: In general geologic 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 exploration 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 commercialldeposit of lead or other

ores on these claimse

Dec. 18, 1946
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‘ . 772 Sada Cruz Co.
Hnisersity of Arizona
TUCSON
COLLEGE OF MINES +
mo:A BUREAU ,OF MINES DecermCer 18 ’ 1946

Dean T. G. Chapman
College of Mines, University of Arizona
Tucson, Arizona

Dezr Dr. Chapman:

Last week you requested a ré-examination of the Isabel znd Black
Diamond claims, in the Tyndall district, feor the purpose of
appreising their potential mineral resources. Our repert, to-
gether with a statement by Prof. H. E. Kruo auf regarding
condition of the mine workings, 1s enclosed¢ herewith.

We helieve that these claims offer possitilities for scre srall
commercial production by a competent orerstor. As theTre cseems
to be no basis for predictirg anv laree dsrosits of lezi or
other ores in this ground, l'r. Bovkin's offer c?f TUurgne
20,000, Geserves consiceration if that is <he Test ths
pe obtained from him or fror others.

Sincerely yours,

E. D. Villsen

ARIZONA DEPT. OF MINES & MINERAL RESOURCES
STATE OFFICE BUILDING
416 W. CONGRESS, ROOM 161
TUCSON, ARIZONA 85701



Hnifrersity of Arizona

TUCSON
COLLEGE OF MINES ’ =TE AR
ARIZONA BUREAU OF MINES ' /({'\‘/‘ - ~/</<:‘;_ z December 19 . 19A6
N B
/ > L )
}.‘3 DEC \946 -\\'
= esidemt’S ofior . £
lo: PresEl —— o £
\— % x o
\( ?'4 . & oo
President hifred Atkinson ‘&, ““py o™ &
Campus e :<$;

Dear President Atkinson:

Attached hereto is a report by Dr. 2. S. Butler, Dr. E. D. Wilsor,
and Professcr H. E. Krumlauf relating to the potential possibilities
of the Isatella and EBlack Diamond mining clzims partially owned by
the University of Arizona. A& brief summary of the presert condition
of these properties from the standpoint of safety by Frofessor E. E.
Krumiauf is also attached.

Eriefly the situation appears 1o be as fellows:

1. There are possibilities for & small commerciel production by a
competent operator. sE

rge deposits cf lead or cther

[1)]

2. The exarinstion did not ipdicate 1
ores on this ground. =

3. A4 rurcrese crice of £20,00C menticned in Mr. Beykin's letter
p = ’ - 3 - 9 &
appesrs favorable from the standpoint of the Universiiy.

4., TIf we do not lease the properties to ¥r. Boykin the property R®
should be put in satisfactory_shape from the standpcint of safety.x»
The cost to o this is estimated by ¥r. ¥rumizuf et epprroxire<ely
3350.000 PN

—
o

Yours sincerely,

7. G. Cnapman
irector, Arizona Buresu of Yines
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}\ ARIZONA DEPT. OF MINES & MINERAL RESOURCE:
Isabella Mine STATE OFFICE BUILDING
: , 416 W. CONGRESS, ROOM 161

TUCSON, ARIZONA 85701

Location { i

_ The Isabella mine is 1n the Tyndall mininp district
on the south side of Montosa Canycn. The mine s at an =
elevation of about 4900 feet on the southerm edge of Mon-i
tosa Basin, also .called e Devil's Cash Box." The shaft

of the Tsebella mine is located in the northwest quarter

o

of section 29, T 20 S, R.14 E on the Isabel claim. 4
discrepancy exists betweel the General Land Office survey
plats of the Isabel and Elack Diarond claims and the loca-
tion observed by the writer The plats show the Isabells
claim in section 17 and 23, T 20 S R 14 E. 4 quarter cor-
ner on the propers ty shows 2t to be loccated as stated

above., As the section ccZners were located several years
(1923) subsequent te this clalm survey, the error may lie
with the latter. Beeringss and distances glven on the
survey plats do not agree with the T.S. Geolerzical Survey

Patagonia quadrangle as tc the correct location;

History and Production

The Isabellrclaim, one of & group of fourteen known as
the Montoss group, was located In 1896 and patented 1n
N _— ——————
lei2 together with the adjacent Black Digmond claim, lo-
cated in 1904, Schrader states that the mine, then'known

as the Amado mine, was worzed principelly about 1901. L

1 Schrader, op. cit., P. 126,
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Shortly thereafter Capt. thn D, Burgess of Tucson, em-

ployed by the Calabasas Mining Co., -Ltd., of'New York City,

leasing from Smith and Freeman of Tucson, owners -of the

mine, conducted operations ‘at the property. Reportedly

2000 feet of underground driftinz was done, 1argely on'hd"‘
’)——_‘

the Isabelsclaim, and the shaft was deepened to 8 250- ;;

foot depth. 1 1t s questionable that this much work was .

1 jdem, p. 186.

ished as there are no dumps in evidence to account
-—:?"

accompl

for such extenslve mining. Some dump material 15 reported

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

this may have been the fate of some earlier extracted ma-

terial. At the time the present wrlter examined the Isa-

bella mine the inclined shaft was open a short distance - °

below the 38-foot level and shortly thereafter was lagged

off at the Ss-foot.level so that the lower workings are

no longer gccessible. ~Wilson and Butler further state

that the patent survey plats show a total of only 275 feet '

of underground workings on both the Isabel and Black

Diamond claims,

2 Wilson, E.D., and Butler, B.S., report of condition
of Isabel and Black Dismond claims to the President

of the University of Arizona, 1946,

In 1901 Burgess erected a 36- inch _30-ton water-

jacketed smelter a few hundred feet west of the mouth of
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e

the draw '.’Ln which the Isabella mine is located and, al-
though it was operated for a total of only four and one

half days, $gsoo 'orth of bullion was shipped to Ledoux

and Co., New York. _1 W2 Tews ERERS PTINES ,"'?‘;

1 schrader, o'p.. cit., p.i"186.

Mr., Fred G. Hawley of Tucson, who was employed at the
mine &8s an assaye“ during 1901-2, reports that & few bars
each of copper-lead and lead-copper bullion were: extrac-
ted from the small tonnage of copper- -lead ore treated by

the Burgess smelter, 2

2 Hewley, F.G., personal communicetlon.

Schrader'- was i__nformed that minerals mined at this time

included malachlte, chalcopyrite, bornite, cerussite, ge-

lene, magnetite, snecular hematite, gnd epidote. S

3 Schrader, op. cit., p. 186,

When its bonc expired in February, 1902, the Calabasas
company gate up the propertye. - |
© In 1912 ore was mined from the Isabella by Robert O.
Boykin, who is quoted below from a letter to the Pfesident
of the University of Arizona, Dec. 6, 194Ff, Boykin wrote
that he shipped ore containing about 40% 1ead 2% copper

and low gold-silver values produced from the property to

the E1 Paso smelter,
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I used native Tubac miners and selectively mined

and hend sorted to produce that grade of ore.

At that time lead was about 5¢ per pound and cop-

per was about 14¢, Labor was about $2.00 per ,
day. I had a short-term lease and after 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-

fused to grant an extension of my lease. . The =

lease was the O'Hara and Boykin and we called 1t e
the Double O mine at that time, Having & short- = e
term lease, I could not put equipment in the -
mine and was unable to go deeper than 125 feet. -

The production was all from the tIsabella' and
occurred as small pockets and lenses of lead

and copper carbonate ore. The location of 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 1917 and
to have shipped a car of sand carbonate lead
ore from a pocket that was found at a depth

of 30 feet,

They continue:

During 1927-28, E.S. Hillman and assoclates
deepened Saxby's shaft to 125 feet and at a
depth of 80 feet drove a drift southwestward
for approximately 211 feet. This drift was
for the purpose of testing the area dcwn tae
dip beneath Boykin's stope, but it encoun-
- tered very little ore. '

i

Wilson and Butler, op; cit;

Since 1930 the Board of Regents of the University of
Arizona has had part ownership of the Isabel and Black

Diamond claims through the bequest of Merril P, Freeman

of Tucson.

In 1947 and 1948 C.H. and S.A, McIntosh of Lordsburg,
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g

New Mexico, to whom a lease was transferred from C.W,
Walker of Patagonia, drifted south rrom the bottom of
the vertical shaft on the 58-foot 1eve1 and encountered .
small pockets of ore averaging about 17% lead 2% copper,
and four ounces of silver, with very 1ow values in gold
About 102 tons of this ore were shipped to the El Paso
smelter. NoO work has been done on the property since the
McIntoshes ceased operations in 1948 after dr*ft*n& and
cross—cutting about 380 feet southward in limestone.
During the last operation (1947-48) a new road was
constructed from the base of the mine canyon to the Isa-
bella mine and the mine was re-equipped throughout. At
the present time some repair work would be required on

the road to make it serviceable.

Geolory

Tae Isabella mine is loeafed entirely in limestone of
Permian age'af'a 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 1s

located, <The 1imestone and marls strike generelly east=

e

west to northwest-southeast and dip to the south, _Locally

the limestone 1is silieified or dolomltized and menganese-

stained, Red shales of Cretaceous age occur at the base
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of the draw at the junction of the mine canyon and _Monto;_ '
sa Canyon beneath the limestone which has been thrust

over them froxe the south. The latite porphyry ‘has been o
faulted against the limestone by 8 high-angle fault '

dipping on the average 60° to the east and striki.ng
N 35° E Just north of the Isabella shaft this fault

splits, one segrnent striking about N 12° E a.nd the other . <
N 50° E. The block of limestone and marls between these
fault segments may have been moved up with respect to the
Permian limestonev'to the west. No evidence of the ‘domi-
nant direction of movement on the Isabella fault was ob- =
tained undergrouni. Slickensides in gouge show movement
{n numerous directions in the plane of the fault. The
latite porphyry, nhowever, was most likely moved up to the
limestone. This relative movement, reflected in the po-
sition of the merls in the lower part of the canyon to the

north, would make the Amad_o_.-i:_a_a_t_ll_t_'a high-angle reverse

fault.

4 break 500 feet to the east of and approximately .
para"lel to the Issbella fault ‘has displaced the 1imestone
at leest lOO feet horizontallv. Local topozraphy is con-
trolled by weaknesses resulting from these breaks, . _'

About .’500 feet south of the Isabella shaft a segment '~
of the Isabella fault swings.sharply westward, Atb least -

nne other east-west cross fault intersects this segment.
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Strong iron mineraligation is found along this‘inter-

section and the 1imestone to the west has been dolomitized

and stained by manganese dioxide along east-west fissures,
1

A 6 ;
Underground the<ﬁmedo-rau1t is exposed in drifts on Vet

both the 38- and 80=-foot ievels. It dips 62° east on the

38-foot 1eve1 near the shaft and 50° east on the Bo-root  1@%

level, forming a surface concave upward. To the south

the curve is reversed the steeper portions beinz general-

1y deeper. <The altitude of th

along its strike where exposed undergr

e fault varles considerably,

~ however, ound. To

the south, underground, several branching segments are

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

White clay gouge up ‘to four feet thick is present on the

hanginc wall, which'is 1imestone, in all accessible parts

of the workings. Slickensldes are abundant but give no

indication of the directions of mejor displacement.

Mineralizatlon

Eeavy specular hematite messes occurring mainly in

the footwall are prominent on the 58-foot level. Some of

these masses have melachite, azurite, lead carbonate, and

sulfate and plumbojarosite associated with them,

The ore shipped during McIntosh's operation yielded

1ead, copper, and sllver, with low gold (values quantita-

tively similar to those shipped during the early days of
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s! ore was- supposed to be sulfides,

cerussite--the tvpical ®sand

3

the mine). Burges

however. Lead occurred as

R I T

Aargie L

" of the miner, being extremely friable and

i; carbonate

iﬁ sandy. Plumbojarosite has contributed to: the lead contente.
;é} Very few residual masses of galena were observed in the.,.
;%3 workinas, surrounded by anglesite and cerussite, indica-vv'

ting that the oxidized lead minerals were rormed at

least in part, from galena. Malachite, azurite, and

rare brochantite, associated with lead minerals and spe-

cular hematite, have probably'accounted for the lion's

share of the ore's copper content.u Some zinc occurs in
the oxidized ore ‘and in specular hematite. gUltra-violet

small quantity of tillemite,.but

1ight reveals 8 Very

not enough to account for the zinc present in 8ssays. ...

The mineral nature of the preponderance of the zlnc pre<

sent is not xnown.

While no sulfides, aside from
are :ound in the accessible'porti-

galena mentioned above

and a little covellite,

ons of the mine, & reconstruction of the original minerels

from the oxidized end products would suggest that the

stoped ores were originally sulfides (galena sphalerite,ﬂ‘

perhaps chalcocite and chalcopyrite, and some silver sul-

fide such as argentite). A relatively amall amount of ..

iron oxide staining 1is present. Iron 1is present 1n yivid

The abundant primary specular

yellow plumbojarosite.

s < ot
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and micaceous hematite 1n the mine has not resulted from
contact-metamorphism. Lime silicates, garnet, and the re-
mainder of the contact mineral assemblaze are missing.
Small massive pieces of & chlorite group mineral are
found 1rregu1ar1y in the clay gouge £111ing the rault
zone, Powdery plumbojarosite coats some of these, and
small plates of specularite are scattered through the
chlorite.
- Polished sections of ore minerals and gauze were
~ prepared to obtain}genetic relationships between ore mine-
rals and ore minerals and gangue minerals., A few sectlons
showed that specular’hematite replaced quartz, guggesting
thet there was an esrly stage of 8ilicification. What
1ittle silica was bbserved in the workings seems to be
confined to the areas contalning massive hematite.
A thin section of one of a few fragments of latite
or:hyry found in the gouge formed in the fault shows it
to have been intensely altered with the formation of
secsndary quartz veinlets, which are quite probably_cr
.the same generation gs the quartz replaced by Speéﬁlar
hemetite, Intense sericitization and chloritization have
taken place. o

Azurite and malachite are 1ntimately mixed with spe-

culer hematite., Quite posslbly they have been_derived

in place from sulfices which replaced hematite. These

219131
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copper carbonates £111 triangular intersﬁices between
intersecting tabular crystals of hematite and cat across
hematife in veinlets. Not uncommon is the replaeement of
copper carbonate veinlets by parallel veinlets'of plumbo-":L
jarosite. | - S . Vs ke B E L

The sequence of oxidation of lead minerals ie clearer

then that of the copper minerals. Galena is clearly thep”f

first lead mineral deposited. It was 1ater than specular
neratite and possibly later than copper sulfides. In
polished section reaction rims of anglesite are seen sSur-
rounding residual i{slands of galena, Smooth, wavy boun-
daries between anglesite.and galena are remarkably sharp.
Anglesite replaces - galena both along cleava:e traces -
and in irregular patterns. Under hizh maznification resi-
duel galena blebs can be seen disseminated throughout
anglesife and later oerussite. Anglesite has been replaced
by ccrussite, which 1s considerably more abundant. After
<he development of anglesite and cerussite, but prior to
<he lormation of plumbojarosite, covellite replaced gale~-
ne, anglesite, and cerussite.v A reversal fror an oxidi-
zin: to a reducing environment is patently necessary here
£2~r the formation of the sulfide, covellite. It is postu-
ates that, subsequent to the oxidation of 1ead sulfide,

~e water table rose, meeting solutlons beerins copper

sulfste., These precipitated on encountering the reducing
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environment protided by the water table with the formation
of covellite. Copper sulfate may have been derived from
residual copper sulfides which had not been entirely oxi-‘
dized at that time and which were destroyed by oxidationll
folloving a later 1owering of the water table. _ o
Plumbojarosite % is abundant in the mine and probably d,f

was important as a source of lead in the ore shipped

1l 1gentification of this mineral is certain, perhaps,
only so far as placing it in the jarosite group is
concerned., 4 lead test was obtained from clean, care-
fully selected material which showed no contamination
by the lead minerals with which it is so intimately
associated. The microscoplic crystals were too small
to yield diagnostic opticsl data, but the index ranege
appears rather too high for jarosite.

It is 1ntimate1§ associated with other lead minerals,
especially cerussite, crystals of which it coats. Poliskoa
sections show individua1~eunedral, six-sided crystals of
plumbojarosite in zalena, anglesite, cerunssite, and covel-
lite. The pineral replaces cerussite in stringers and |
veinlets. In loose, powdery masses, it fills vugey cavi-:
ties in essentially all the ore. - | ' l

The nature of the origin of plumbojarosite here is
not def.nitely established but its occurrence supzests a
secondary origin. The mineral, as pointed out above, re-
places and coats all earlier ore minerals, and occurs
most commonly as loose, powdery crusts and minute euhed-

ral crystals in early ore minerals. The minerel 1s hydrous
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end is generelly thonght to be formed.at moderate to low

temperatures under conditions where ferric sulfate will

i - ‘ e N B
form. R R '; %

1 Butler, B.S.;fpersonglleommunication;_&;;;;;:;f'" o S

Vol 8 _‘“- Vol

The mineral is closely related to alunite,?: hOWGVer,~T

which 1s known to form under both hypogene and Supergene L

conditions, the former being probably the more common., P

2 Hendricks, S.B., The crystal’ structure of alunite and
the Janosites, Am, ¥in,, vol. 22 no. 6, - pp. 773-784.

Hypogene minersls ‘Supergene minerals

~

Quartz
Specularite .
COpper”sulfide
Galena |
Malachife
‘Azurite
Anglesite
Cerussite"'
Covellite

Plumbo jarosite

Diazram showing the sequence
of mineralization, Isabella mine
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The Amado Mine (Isabella s:nd Bluck Diamond)

Tyndall Mining District

Santa Oruz County, Arizona

Location: The Amado Mine i8 located about nine miles east of Amado, on the

scut hwesteran slope of the Santa Rita Mountains.

Ownarship: The twoe patented olaims, Tanbella snd Black Diamond, are jointly
owned by the University cf Arizona, C. %. Walker, and another uuiccown {te me)

individual. The Univsrsity of Arizona has the controlling interast,

Geology: The ove bodies ai-e smull riplacement pods within the Pejmian lime—
stone along a stvorg northsast fault. This fault can ve traced on the sur-
face for several hundred fset, It dips steeply goutheagtwuard, and may be a
$ear fault relatad to the thrust action which shoved the Permian limestone-
quartzite scries over the Crataceous gediments and voloanics, The rock on

the hanging wall is either the Cretaceous sedimentary or volcanice sarias or

un ignecus intrusive. DBoth may be prossut.

Ths ‘s 13 & vertical shatft open down to the sligle working lavel (about the

40 level), Walker followed scuthwestward aleng the coutact beyond whers early
workers had mined two short, v,m‘irrow stopes of oxidizad lead ore, This develop-
ment work has not revealed any largs new ors zones along thae contact. Near the
spd of the drifi, a uross I’uult #ag oncounbured which dippsd steeply southward.
¢ saall shoot of ove was #sen Lo lie Uanaalli this fauli and the main fault con-
tact, bsyond the croné-fault three drifts brusnch out in search of ths contact
and more ora. Very little mineralization hud basn encounteved ut the time of

thig visit,

The ors consists of argentiferous cerrusite and coppar oxides. Al cne time
2 care of ope reported Lo have averuged ¥ cuuces of silver, 3% per ceant lead,

apd 3.5 per cent coppar. Fods of specularite are common along the cuntuct.



'Phe Amado Mine -3-
(isabe }a and Black Diamand)

Gunclusion: Thers apusars to bs o roasonable chance for the known ors

bodies to continue ut depth dcwn cu the under sida of uthe faultod concact.
There is even a gocd chance that new ove bodies may be found by drifting the
contact in both directions. Bscauae of the smallnass of tha individual
shoots, exploration drill holes from the surfuce would necessarily be closely
spaceG, if the rusults ware Lo be significant, The prize, if auy, wﬁich nigt
be uncovered by conaidarablb costly davelopment and sxploration, is very apt
to bs unworthy of the risk. The fault contact has a vary irregular outerop,
and it may be that the present mine is locatud in a section of tha tault whare
the ors solutions were locqiized in their upward course. LI this is truae,

and unleas other sections of the fault havirg a gimilur attitude can vbe round,
the chances of new ore bodies:along the contact are materially réduch. Only
above the known ors shoots u?a thers any signs of ove minsralizaticn at the

surface.

Review this mine wheu John Ruthouy': ¢husis mup is wade avellable.

W. K., Jenes, Geeloglst
The Ragle-Picher Mining & Smelting Co.

Examined Dec, 27, 1948
in company with G. W, Walker



Lordsburg, New Mexico, Auge 27, 1947s

PRELIMINARY REPORT on the two patented mining claims, ISABELLA and
BLACK DIAMOND, situated in the Tyndall Mz.nzmg Digtrict, Santa Cruz County,
Arizons.e

The primery object of this examination is to find out whether the ine
formation presented to us by Ce We Walker in his letter dated August 15,
(excerpts from which accompany this report) can be verified and what the pos=
sibility is of making the property & producer of direct shipping oree

Though some of this informetion is based on hearsay, the most importe
ant fact, that of the production of 32 cars of ore shipped to the Douglas
Smelter in 1912~1913, has been substantiated by the smelter records and the
average assay of this ore is reported to be:

Silver Lead Copper
900 0ZSe 52% 5.5%

There seems no reason to doubt this and it became necessary to £ind out
definitely where this ore ceme frome

On the Isabells claimy, there is & very definite NE and SW contact be=

tween quertz monzonite on the one side and limestone on the other and this cone

tact can be traced for distance of approximately 1,000 feete The contact in
places shows good mineralization on the surface of lead and copper carbonates
accompenied by specularite irone

A tumel has been driven into the hill on the.contact for a distance
of about 100 feetoe The mouth is cavede At about 50 feet from the entrance a
winze has been sunk on the contact to a depth of 65 feet on a 50 degree incline
and the mouth of this winze is said to be bulkheaded, Beyond this winze ore
has apparently been stoped up to the surface a.bout 40 feet and same caving
has occurred heree

It is evident that the ore that was shipped to the Douglas smelter came
from the tunnel level to the surface and possibly some was stoped from the
winze below the tunnel levele There seems to be no other place it could have
come frome I was informed by Mreo Yost, & rancher who lives nearby and who
helped the leasers at times in their work, that the ore was stoped from t his
aree. and thet the orebody continues below the tunnel and cen be seen from the
winze referred to abovee A sample gathered up from the dump where the leasers
loaded the ore into wagons gave 28% leade

My opinion is that the proposition is well worth looking into further
for the following reesons:

v



FIRST, One orebody was evidently found in the tunnel and there is &
good chance that this continues downwards as Mre Yost affirmse

SECOND, The ore produced is high gradee At present dey prices it
would bring, net to shipper, $60 per ton after peying cost of trucking to shipp-
ing point, freight and smelting charges, so that all that has to be deducted
from the $60 is the cost of mininge Therefore such ore is well worth going
aftere

THIRD, At the point where the orebody comes to the surface there are
some interesting geological features, the significance of which may not have
been appreciatede At this point, and on the left hand side of the fracture looking
up the hill, there is an intrusion of a different type of eruptive, forming a
dike in the monzonitee Where it strikes the fracture there is a very strong
break going on into the limestone and on the line of this breek, menganese gossans
can be seen on the surface for a distance of 200 feet into the limestonee Samples
from these gossens gave from 2% to 4% leade Also there is strong cross fracturing
in the limestone and some appearance of subsidence all of which point to & good
chance of an orebody out in the limestone along this line oi‘ fracturee This
possibility should certainly be investigatede

I therefore recommend that the mouth of the tummel be cleaned out and the
win,e uncovered so that the area below the tunmel can be exeminede If the exten-
sion of the orebody can be seen, & further decision as to the next step can then
be madee

This work should not cost more them $200 or $300,

(Signed) TWe Se Harrisone

SUPPLEMENTARY

If it is decided to go on with the propositiony the following additional
date becomes relevante

The claims lie at the base of the mountain range east of the railroad
and highway running from Tucson to Nogeles and about nine nmiles east of the sta=
tion of Amado on the railroad, 27 miles north of Nogales and 41 miles south of
Tucsone '

From Amado station there is a desert road to & point about 1,000 feet
from the mine workingse 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 tummel about 1,200
feet on the contoure Ce We Walker informs me that a man from Tucson who has the
equipment and does this kind of work, looked over the ground with him and said
thet he could put the road up to the tunnel in four days at a cost of $50 & day
for the jobe The desert road from Amado could be much improved with & couple
of days' work with a blade,

There is a good two roomed house with large porch about 15 minutes welk
from the minee Water from a spring is laid into the housee, Mre Yost, the -
rancher, is the owner and he is agreeable to renting ite



BExcerpts from Ce We Walker's letter dated Auge 15, 1947,

"The history of the property &s 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 downe

"Then in 1912 two cowmen took & lease and option on it and shipped
32 cars of ore from near the surface which ran better tham 32 percent lead
and 4 ounces of silver and about 3 percent coppere (This assay later veri-
fied by the Douglas Smelter as 32 percent lead, 9 ounces silver and 3.4
percent copper)e Then in 1928 & couple of railroad engineers took an option
on the property and sank a shaft -about 200 feet deep and ran quite a long
drift but found nothing to speak of ¢ Nothing further has been done with
the propertye

"T located the cowmen who shipped the ore above mentioned and had
quite a talk with theme. Their story is that they made quite a little money
from the ore shipped but drank it up as fast as they made it and used no
timber whatever and as they were just & few feet under the ground it caved
and they had no money to meet the payment which was about due, they abandoned
the propertye I had them go with me and show me where they took out the ore
and tell me what they knew of the placee They told me that there is & winze
64 feet deep below where they were working and all in the same grade of ore
as they were shipping when it cavede This was verified by another cowman
who has & 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 teke out the ore and that
he was down the winze and said the ore was still going downly Then I found a
Mexican who used to work in the mine for the old company and he told me about
the winze and the ore the seme as the others had said was theree I think
that it was upon this information that the railroad engineers started worke

"The cowmen showed me where they used to load the ore on wagons
and I gathered up & semple and had it run for leads It ran 28 percente"”
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