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"FRONY ' J Dougles Bell " /
'SUBJECT: * San Xavier Mine, Pima County, Arisona

operated under a purol@

m".‘; i Mre He Eo'mr. L - ) : htinh

J

(

)

DATEs 17 April 1958 N

Summary | .

The San Xavier Mine has produced lead-zinc ores, with subsidiary
amounts of silver and copper, since 1880. The dats indicates that the - .
mneralization is probably hypothermal, and formed as a replacemsnt of

Permian limestonet and quartsites. Aocess for the ascending mineralising |

solutions was provided by the east-west striking "17* and "10" faglt
system, which wers caused by adjustments resulting from foraes forming
the synclinal and anticlinal folds of the srea. Within the “17%-¥10%
fault system, many minor slips of flat to moderate dip resulted, and
limestone-quartaite wae replaced by ore as the rising solutions were
dammed by the flatter slips, resulting in frequent smsll snd irregular
ore bodies of nigh ore content. The lead content decreases downward,
although sinc remsins fairly constant, in the main ore sons. In the
No. 6 bhaft area to the west, lesd content is almost nil, suggesting

the possibility that s zoning downward may exist with relatien to the. e

sasterly dipping granite surface underlying the property, with a leed
zons formerly overlying the No. G bhaft area being eroded sway.

. _The main ore zone has been nearly mined out, with only approximstely
3,000 tons remaining as reserve. Some ore undoubtedly exists on, above,
and below the 00 Level. The western area has been welleexplored, ' '
exhibits spotty deposite of high sinc content, and does not appear
favorable. C o

The eastern area has been only lightly explored. The favorable
Fermian sequence is present, and the "17% Pault apparently extends -
through the ares, In addition, bedding attitudes and formation oute
orops indicate the presence of another synclinal fold similar to that
in which the San Xavier ores formed, Outcrops and drill-holes have :
not shown ore in this ares to dats, but if mineralization 4a related to
the underlying granite, ore may exist at greater depth due to the
easterly dip of the granite surface. e

Lithologic and structural conditions indicate that further explore~ -

tion in the eastern area is justified. lowever, explorstion would be
of a "wildoat” nature, with no definite indicationa that ore exists.

The sparse surface and drillehole showings » the split of profits with
another company ir. the precarious base-metals indvetry, and the lack of
more tangible ore guidee cause me to conolude that Heola my find better
opportunities elsewhere, , : e

Gsneral : ‘
The period of February 20-27, 1958, was spent in examipation of

the San Xavier #ine, P property is-
Mining Company

3
1



San Xavier Mine Page 2 17 April 1958

)

by McFarlandHullinger, Toosle, Utsh. A majority of the time was spent
in abstracting data from company recordsj however, the 500, 5£0, 6%, and
740 Levels were visited. The principal explorstory level, tae 660, was
traversed for its entire length. The surface outcrops and development .
vers also examined, L Y
Because the potential of the property appears to lie in the undeveloped s
area of the holdings, rather than in the mine area itself, whioh is _ N ’:\;-*_;;
approaching a worked-out status, examination was directsd towprd obtaining k%
& broad geologic picture of the property, the eftort being to determine - .o
wvhether geologic conditions similar to those in the mined ore sone might
exist elsewhers on the property. lLittle or no geologic investigation T
18 being conducted by the present operators; however, Eagle-Ficher's Py
records and meps present evidence af some excellent work by Herndon “ Nt
ana Jones, _ . B * ’ v , ' '
A claim map, 2G0-scale surface geology map, 100-scale longitudinal W

section, structcre interpretation overlay, 3C-scale representative vertical =~ = . .
cross-gection, and composite of mine workings are included in the map
ocket. In a separate packet are 30-scale maps of the 3L0, 660, 740, o
20, and 900 Levels, the 100 and 150 Levels of the No. 6 Shaft areas,
and three S0-ccale vertical cross-sections. These are included to show
the extent of development, including underground drilling, and lecation
of various car and wall samples taken diring development.

All available records were offered for inspeotion by Wimpy Nelson,
mine superintandent, and Jerry Irwin, engineer. Mr. Irwin accompanied
me in inspection of the mine and surface.

P er

The San Xavier holdings consist of 16 patented cleime (underlined
in green on claim map) and 32 unpatented olaime. Of the unpatented
claims, three, the Lnglish, lguvana, and Red Oxide No. L, are stbject
to state royalty paymente, as they were staked after Jection 2 became
a School Section.

In addition, the property includes 22 unpatented claims held under
lease.

Improvements consist of the mine plant, employee housing, and a
LOO tpd flotation mil)l (located at Sahuerita, 8 miles distant).

. The San Xavier claims are located in the Fima Minming District,
18 milessouthwest of Tuoson, Arizona, in fections 2, 3, 10, 11, and .

12, T 17 &, 4112 k, Santa Crus Guide Meridian. The property is accessible
from Tucson via the paved Twin Luttes Road. T '

It 18 bordered on the north by banner Mining Company holdings, and
on the northeast and east by those of tne Pims Mining Company. s ares
is undergoing extensive development and production of copper ores by the
above two companies, and by American Smelting & itefining

C@ln{. A .
number of miles to the hy & ¥ opper it, of low gredse,
is being developed by @ﬁo@:ﬁ@. 9
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Topograpy

The property is located on the flanks of & small group of hills
which rise 20C-LOO feet above & pediment sloping gently eastuard from
the Cierrita Mountains to the Santa Crus River., Elevation at the No. 7
Shaft collar is 3530 feet. ‘

The climate is of the semi~arid desert type, with correspondi _
vegetation., Operations are conducted throughout the year. o

History and Froduction

The San Xavier silverelead deposits were known, and worked to' & : , .
small degree, by the early Spaniards, prior ¢o 1875. - In 1880, the mine . P g
v;s purchased by a Golonel C. P, &ykes, and worked intermittently until

b 930 ) .

In 1897, some ore was siipped from the property by L, H. Mamning, . - “i-‘.-\
In 1912 the property was purchased by Empire Zine Company, and Pb-Zn-Ag O
ore was shipped until 1918, _ b
" . . : )
: The mine was purchased in 19542 by Esgle-Picher Mining Coumpany, and
operated by that company until 1953. In a report by Fowler, production
from September 22, 19L3, to Leceaber 31, 1946, is described as 152,117.35
dry tons, sseaying 3..47 Ag, 6,01 Pb, 11.87 Zn, and 0.70 Cu. Mining
was halted in August, 1952, and the next few months were spent in
rehabllitation of the No. 7 shaft, at a reported cost of $15C,000, Upon
completion of shaft repairs, the mine remained cormant until February of
1955, when MoFarland-Hullinger was granted a lease-purchase option on
the property. '

McFarland-Hullinger resumed operation, utilizing a bonus system and
@ much smaller crew than the prior operators. Grade was improved, and
@ 25C0 ton per wonth rate of production was profitably maintained in
1555 and 1956.

Production slowed to a rete of 1500 tons per month until June of
1957, when the mine was shut down., In November, bocause of the continuing
maintenance costs, the mine was reopened, and has since prodeciud at the
rate of 100 tons per day. Average grade of the MoFarland-tullinger
;irg;uction 1s estimated by Nelson at 2-3 oz, Ag, 7-B% Pb, 15~16% Zn, and

- Cuo, .

Mill consentrates are shipped by rail to Americsn Smelting and

Refining Company, Ll Faso (lead), and to American Zinc, Dumss, Texas (sinc).

Total production from the San Xavier Mine, for the period 1897+«1958,
is estimated at 666,700 tons. , :

Geology

The general geology of the Fima Mining District has been described in
8 previous report. In the vicinity of ¢
series of resistant Pe 1imepta
hills above a pedimen Q
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tear faulting have occurred. The mineralization, consisting of argenti-
ferous galena and sphalerite, with chalcopyrite and pyrite, in a gangue

of garmet, quartz, hedenbergite, calclite, hematite, magnetite, and epidotc\
occurs in tne trough ana on the flanks of a south-plunging synclinal \
fold, in association with a zone of reverse faults which are essentlally
parallel to the beddinge \

Fowler describes the mine as containing small ore bodies with high ore
content, cspeclally in zinc, which have been localized in adjustment
zones in a complex geologic environment. He states that the known and
prospective ore shoots are relatcd to structural deformation which is more
intense here than for many square miles of strrounaing area.

A. Stratigrapny

Jonet, Lagle-I'icher geologist, in his notes on rock identification
in the lan Aavier iine, cescribes the formations as follows:

Cretaceouss In surrounding districte, up to 25,0C0 feet in thicke
ness. Composed of varied sediments and volcanic flows. In fan Xavier
area, composed of arkose ana argillite. The arkose is identified by a
galmon-pink color, and a texture similar to fine-grained tapioca pudding.
It may be conlusec with pink altered limeetone (difierentiated by dense
appearance, no visivle ;rains), or with the poorly sorted grits of the
lower Pernian Yeso formation. '

In the mine area, the ore i& usually separatea from the arkose by
10'=12' of fineegrainea, light green quartzite or soft argillite. A
6"=12" banc of high grade ore ie frequently found on the footewall of
the argillite~quartzite band.

Permlan: The Fermlan sediments have been diviced as follows:

(Concho Ls. Csh 100'=20C! blue~gray to black lse
( Fossiliferous. Chert nodules.
o« Thin and tnick beds,
(Scherrer teries
Snyder Hill = (Upper «let Cmg 2C'-100! brown-gray, med. grained
Formation (Intermeds Ls: Cml 1C'«100! blee=-gray to black (alt.
( black and wilte, west part
( ‘ of mine). ,
(Lower Qte: Csq LOC! dreen-gray, very finee
( grained, shaley quartgite
gLower Ls: Csl 70'=300! Blue~gray to black
\
Yeso Formation Cy 1500'=2000' Jypsum, marl, shale, soft

wiite densels, horufels

Ore has been found to occur as replacements in the Concho limestone and
in the upper members of the fcherrer series.

_ A 200~scale map of the surface geology of a major portion of the
San Xavier area was prepared by ierndon, Joues, and others. Outcrops

. were mapped by rock typ +6o, A3 tziﬂjiiﬁ ne, gt cetera, but
the variove Permian membére “Were £i a ‘/Using the Creta- ,
ceovs arkose and Iermia um

~ ; 88, I hiye interpreted the
Permian sequence ag sno the durface geology mapy. The interpretae
tlon is in general agreement with one sketched by Jones.
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As seen on the surface map, mich of the southern San Xavier area is
covered with Cretaceous arkose, argillite, and andesite. Through the
central portion of the property, Permian limestones and quartzites outorop
in an east-west trending belt, off-set to the south in the westerly
¢laims. To the north of the western area, a thick series of faulted
Mississippian and Fennsylvanian limestones outcrop. In the north central
portion of the property, the Permian series is twice repeated by faulting
in a triargular wedge bounded on the northeast by a down-dropped block of
Concho limestons,

Granite outcrops to the west of the property, the oontaot dipping

" easterly under the property. A tongue of the main mass apparently trends
soctheasterly into the sovthwestern portion of the claims, outoropping
south of the Hoosier claim. In the mine area the granite lies at approxi-
mate 2L50' elevation in the plane of the longitudinal section. Considerable
variation in the granite surface is evidenced by two holea drilled from

the 900 Level. Hole L2l encountered grenite at 12l feet vertical depth,
while Hole 565 encountered it at 3L9 feet. The age of the granite in

the vicinity of the mine has not been determined as yet. It is described
as @ medivm to coarse-grained, biotitic granite.

Be. Faulting

A complex system of east, northeast, and northwest trending faults
exists in the San Xavier area, In addition, many minor flat slips exist
in the mine azone.

Of the various faults, the major contributor to minerslizatiom is
the "17% Favlt, and its subsidiary "10® Fsult. These faults trend easte
west, and dip 50°-70° to the south, essentially parallelling the bedding.
They do not oocur at the limestone-arkose contact, but are within the
Fermian se=quence. The "17" kFault, on the vpper levels, is characterized
by L"-6" of green-gray gouge on the footwall. It is occasionally mineraliszed,
ustally in 1l«2' of breccia overlying the gouge. The 10" Fault parallels
the "17%, and 41s in 4ts hanging wall, These are considered to be reverse
faults, and are pre-mineral. within the fault zone, meny small flat
to moderately steep &lips important in localising ore occur. These are
best 1llystrited on Sestion HH, enclosed.

Whijc tihe surface expression is indefinite, a major north trending: .
fault 1s g=esrmed to pasts through the central portion of the property, to the
west of thc main ore zone. The assumption is made to account for the
relation of the Pennsylvanian-iseissippian limestones in the northwestern
area.tc e Termian sequences on the east, and is probably reeponsible
for the 9ffset of the Permian-Cretaceous contact to the south in the
westerly part of the claim group. This fault may be evidenced on the
660 Level by a caving zone of NeS faulting dipping L59«55° easterly in
the vicindty of 99,800 E. coordinate. It has been named the Democrat

Favlt by Lagle-richer geologists, and 15 coneidered to be post=ore,
and a tear fault in nature..

A little over one half mdle to the east, a probablo fault of sirdlar

nature, and parallel t -4 6 $udica Watwwnwm
low between Helmet Pewz and’ th (S" an\ qu ,llupo y account for
\
E \,/

\’7
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relations of the formetions in this srea. Mention was made by Mr. Irwin
that this fault may be the same as that postulatec as off-cetting the
Fima !dneral trend from the iHneral Hill trend (see Pima Mining District
report, map). :

A tihird faclt, apparently of tne same system har been'mnppéd by
Mayuga about a mile west of the Lemocrat Fault, where it marks the contact
between granite and limestone.

In addition to the two above described systems, a third system of
faulting is noted, with a northwesterly strike. The most pronounced
member of this system is the Xavier Faclt, which strikes about N Ls° w,
and dips southwesterly 55°=60°. This fault is also later than the east-west
systen, as 1t offsete -the "17" fault to the south on the east side. It
has been encounterec underground in drill-holes, and the present oast
face of the 650 Level is in a caving zone attributed to the lavier Faclt,
No mineralization has been encounterec along it, and it is assumed to be
post-ore.

The "17" Faclt bends abruptly to the south in tne western mine area,
where it parallels the Lemocrat Faulte The change in trend is best seen on
the 900 level, where the fault has been followed southward for several
Lindred feet. The easterly trend curves with the bedding until the
Xavier Faclt is intersected, where it is offeet a short distance to the
south, and then continues easterly, marked by formational offsets.
$t111 conforming to tne bedding, it probably intersects the assumed
tear fault to the easte

The "1C" Faclt, in the hanging wall of the "17", apparently exists
only between the Lemocrat and the Xavier Faulte. :

Ce Otructure

bedding attitudes anc formation configuration in the mine area
show the mineralized zone to occur in a rather open synclinal fold plunging
559-60° to the south. A similar open synclinal fold invelving the sawe
formations & indicated by bedding and octorops to the east, separated
from the firit by a small anticline. A relatively narrow anticlinal fold
is indicated to exist upon the easterly flank of the easterly synoline.

To the north of the mine area, relations of the Permian Bequence
indicate the presence of a small synclinal fold, repeated by faulting.

In the western portion of the claims, minor irregularities in bedding
attitudes and formation confizuration are noted, but no major structural
features are evidenoced.

A structural overlay has been constructed for the 20C-scale map,
showing principal frulting, structure, and formation relationships.

s oS e I\
{7 h\) /{ \,.\‘ ‘2 \,\; \:\/
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Do Mineralization

The ore mineralization at the t{an favier Mine conesists largely of
sphalerite, a lecser amount of gslena, minor quantities of chalcopyrite
and silver (in vnidentified form) and pyrite. Gangue minerals are princi-
pally garnet, hedenbergite, quartz, and calcite, the ore most often -
being associated with garnet and hedenber:ite. It occurs in bunches,
pods, and disceminations as replacements of the Concho limestone, the upper
limestone of the Scherrer series, and,to a leeser extent, of the upper Scherrer
quartzite.

The principal mineralization occure along, and in, the hanging wall
of the"17" Fault, extending to the Fermian-Cretaceous contact for a width
of 50=150 feet, Within this zone, ore occure in the hanging wall (vicinity
of Permlan~Cretaceous contact, intermediate gone (between "17" and P=C
contact,, ana footwall (alons anc in "17% Fault). Four main ore shoots
were developea by hazle-Picher, and a fifth, in the 12 Stope Area, wae
developed and mined by !Mci'arlandeHcllinger. The shoots show a greater
continuity downward than laterally (see long. section). '

As shown in fecticn HY, the mineralizetion tends to build up under
thin, flat or moderately dipning elips which intersect the major faults.
Shoots are irregvlar, and where limited upward by such slips, mineraligae
tion may follow the slip for a short distance before breaking free to
form another pipe-<like pod of ore. blocks have been moved back and
forth on the flat slips, and as a consequence, the Fermian-Cretaceous
contact 1s quite irregular along the dip.

Examining the longitudinal section, mineralization seems to become
more restricted below the 5R0 Level, although the zrade remains fair to
the 90C Level., Etampling on the 9C0 Level indicates that the lead content
is decreasing downward. The present reserves, in the neihborhood of
3C,CC0 tons, indicate that little additional ore has been found on the
lower levels.,

"o ore has been cut in the 660 fast exploratioh drift, beyond the
12 Stope Area.

To the west, a second small center of mineralization, beneath a
strong zarnet outcrop, has been develored by the Mo. 6 shaft, and three
levels. Some stoping was accomplished on the 100 and 150 Levels, but
exploration on the 250 Level failed to reveal ore. This ore zone is in
the Fermian sequence, but ocerrs well in the footwall of the "L7% Favlt.

The 3L0O ana 65G Levels were driven touthwesterly to explore the
ground tetween thie main ore zone and the No. & Shaft area, and to effeot
& connection between the workinys. Some stoping was accomplished above
the 3LO in the 29 area, and some storing on the 660 Level itself was
done in the 21-23 area. Ore in these areas was principally sphalerite,
with minor copper and silver, and low lead content., Some additional
zinc ore may exist below the 340 Level in the 29 irea, and above and
below the 660 Level in the 21-23 Area. It sqould be noted tnat the scale

is incorrect on the long,. gection west o break in.fne plane of
section; accoraing to Lg @- gn E g&. s actvually develop

the ore shown in Holes|(LH-l and
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Exploration

The mine area has been rather thoroughly explored, as shown by the
underground drilling on the various levels. A total of 605 holes have
been drilled underground in exploring the potential :lneral gone. While
other oreibodies may exist, remsining hidden due to their small irregue
lar size, the underground drilling to date has not been too successfule
Lrilling below the 900 Level hss been minor, consisting of two vertical
~ holes and two inclined holes. Of these, Hole 516 shows 10 feet of 18%

sinc 20'-30' below the level,

A total of 34 churn drill holes and Ll diamond drill holes have
been drilled from the sirface, the majority of which have been placed
between the Nos 4 and No. 6 Shafts, and in the Ko. 6 thaft srea. Lrilling
here has shown spotty mineralization of high sinc content, and wae :
followed by underground exploration and development by the No. 6 Shaft
and levels, and by the 3.0 and 660 érifts. Some stopable ore was found,
and some probably remains, but the high sinc content, spotiiness of the
ore, and the large number of barren drill-holes presents an unfavorable
outlock for the western area,

To the east of the mine area, a large area of the favorable Permian
sequence is evidenced by outoroppings. While little ore mineralisation
has been noted, a pyritic gossan is present on the Featterson claim.

Holes drilled to explore tne ground below this gossan have ruvealed

pyrite and specularite, but no ore. Several other holes have been drilled
in the eastern area, most of them relatively shallow, with the object

of testing magnetic nizhs discloted in an electromagnetic survey made

by United Jeophysical in 1953« None of the holes disclosed minerslization,
Axes of the principal hizhe and lows disclosed by the geophysicsl survey
are shown on the claim map,

Although presently haltec, the 660 Level was being extended eastward
to explore this easterly sone at depth. After leaving the 12 Stope Area,
the drift pasees into hard, banded black and white limestones, occasionally
cut by open fissrres. No ore was encountered Letween the stope area
and the drift intersection with the Xavier Fault. A short eross-cut
south, a short distance west of the fault intervection, was driven to
explore below some reportedly rich shallow workings, but has not disclosed
mineralization to date. %

Churn Drill) Hole 20 was drilled at Coordinates $9830 & - 10L610 E
(off map), attaining & depth of 136C feet. Iimestons was encounteraed
from L35' to 1275's Althouzh considersble pyrite wae noted throughout the,
section, only traces of chalcopyrite, galena » and sphalerite were in
evidence. Lack of appreciable ore mineralization in the presence of so
mich pyrite may indicate considerable distance from the center of mneralie
;:t1::3 and may evidence the rude goning noted by Mayuga (Pima Listriot

po °
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Reserves

Reserves of approximately 50,00C tons have been mairtained at the

tan Lavier iMine during its operation. Irregularities of the ore bodies,

and the neceeslty of continuing exploration have made the establishment

of reserves difficult, In beptember, 195k, reserves trom the 250 level

to the 660 Level were estimated at L1,337 tons averaging 3.1 Ag, L.3 Pb,

12.5 in, and 1.08 cve Recerves as of January l, 1956, were 51,792:tons

of positive and probable ore, grade not deccribed, ileserves on the 900 . oK
Level at that time were estimated at 3225 tons positive, and 3960 tons - b
of probable ore. ‘ L

The present reserves, on a thumbnail estimate by Nelson and Irwin, , i
are approximately 3C,0C0 tone, averaging 2-3 oz. Ag, 7=8% Pb, 15-16% Zn, ;
and 1=2% Cu. The 90 level has not teen unwatered by McFarland-Hullingers.

Acguieition

McFarland-iicllinger have made an agreement with Eagle-Picher to
purchace the Lan Xavier property for a totel price of 3350,000, paying
310‘000 per month. They are presently negotiating for a monthly payment
of \500C, "With insufficient funds to continue exploration, they are
interested in making an opersting agreement by which the eastern area
can be explored, either by drilling, extension of the 560 drift eest,
or both, No terms have been mentioned. An arrangement suggested by
McFarland would be that 1f ore sufficient to juetify a 5C0 ton per day
operation were found, the larger compsny wovld be the operator. If a
lesser amornt were found, M~H would 'continue as operator,

Conclusions

The geology of the an Xavier Mine is summarized im the Sumery,
Fage 1. Although further exploration by the operating company appears
Justified, it is concluded that more favorable opportunities my exiet
elsewhere for decla, for the reasons stated in the Summarys Therefore
it 1s recormenced that we reject any interest in the property.

Respectfully submitted,

J Louglas Bell
v Seologist, Exploration
Enclosures: Cturface geology i@mp Leparate Packet:
Longitudinal Section Vertical Cross tections (3)
Croes Eection HH Level maps, No. 6 Shaft Area
Claim map : Level MWE, 3110’ 6&’ 7&0. 820' m

Structural Overlay
level Composite
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C.F, Park, Jr, 1929
"Geology of the San Xavier District" Arizona U, M.S5, Thesis

Page 17 - Mineralogy

The mineral deposits of the district as a shole are of the typical
contact metamorphic class, They are concentrated along fractures and
at the contacts of different sedimentary rocks .

Page 22 - History

The main difficulties of the district in the past seem to have been
inadequate transportation facilities, lack of efficient milling equipment,
scarcity of water, low grade of the primary ores, which is partly due to the
amount of wall rock it is necessary to mine out and finally, the spotty
character of the ore is unfavorable to cheap production.

Character of Ore Deposits

The commercial deposits all occur as small replacement shoots and
pipes in limestone, Most of the copper output has been from replacemeht
bodies along fissures and faults and almost wholly within the oxidized zones.
In addition to being small, the ore deposits are discontinuous and frequently
widely separated,

Most of the evidence points toward contact metamorphism as the type
of deposit, and it seems probable that an intrusive rock is relatively close
to the surface throughout nearly all the district,

Page 28 - Genesis of the Ores

As stated previously, most of the fact collected point toward an intrusive
body at a relatively shallow depth, Mineralization has been noticed in all types
of rocks outcropping at the surface, independent of type or locality, The
sediments in general are very much squeezed, folded and faulted, The mineral-
bearing solutions are considered as the last phase of the magmatic (? ?) materials
resulting from the crystallization of the intrusive, These solutions have penetrated
the strata through numerous channels and deposited their loads under a variety
of physical and chemical conditions,

Limestone was the most favorable rock for the formation of commercial
orebodies so received a greater percentage of metal than the other rocks,
Localization has been influenced to a great extent by the relatively impervious
nature of the arkosic and quartzitic sedimentary beds, These arkosic and
quartzitic strata, especially where badly shattered, are somewhat minerd ized,



Manuel Nievo Mayuga 1942
"Geology and Ore Deposits of the Helmet Peak Area" FPh,D, Thesis

Page 93 - History & Production
Mineral Hill Consolidated Copper Co,

1898-1918 Production: Cu = 8,000,0004#, Ag= $50,000, Grade of Cu
approximately 12%

Character of Ore Deposits

The copper deposits of the Mineral Hill Consolidated Copper Co, are
of the contact metamorphic type. The ore bodies occur in limestone close to
granite intrusive. The largest ore bodies were deposited along the principal
fault zone (Mineral fault) and in an irregular zone of contact metamorphism near
the intrusive,

Page 99 - San Xavier Mine (Empire Zinc Co), - History

Production: 6,000,000# Pb, and $200,000 Ag, Total value = $500,000
No figures for copper and zinc,

Character of Cre Deposits

The ores of the San Xavier mine belong to the metasomatic lead-zinc
silver type.

The shape of the depsits below the #2 and #5 shafts is an inverted
elliptical zone with the base close to the surface, The ore bodies are not
continuous but are made up of lenticular masses lying one above the other,
They occur as replacements in the Permian limestone near the main east-west
fault, Localization of the ore shoots is controlled by two systems of fractures
N45°E and N70°E,

Page 108 - Olivetti Mine (Olive Mine) - General Statement

Production estimated as high as $750,000, largely silver,

Character and Extent of Ore Deposits

The ore deposits of the Olivetti mine are typical of the silver-lead-
zinc ore in narrow fissures, which are numerous in the Olive Camp sub-area,

Page 112 - Helmet Peak Mining & Milling Co, ~ General Statement

The Helmet Peak Company claims ore deposits are in the complex silver-
lead-zinc ore type in brecciated volcanic rock (andesite). The ore bodies occur
as replacements in the zone of brecciation,



Page 115 - Extent of Development

Shaft #1 on Camden claim is 600* jdeep, 3500°' of lateral work between
shaft #1 and #2 which is 400' deep and lies 500* S ,W, of shaft #1,
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Harold A, Whitcomb - 1948, M.S. Thesis
"Geology of the Morgan Mine Area, Twin Buttes, Ariz"

Page 70 - Economic Geology

Est, Production of Mines: Glance = $2,786,126
Morgan = 2,035,306
Queen = 1,747,852
Minnie = 1,339,803
King o= 275,000

The mineralization of the district is typically contact metamorphic in character,
the direct result of the invasion of the sediments by a large intrusive body,

Deposition has been controlled almost entirely by faulting and
fracturing of the carboniferous limestoneg near the intrusive contact and
is confined to belts or zones of altered rock in which pyrite and chalcopyrite
are intimately assoicated with garnet, amphiboles, pyroxenes and other
silicate producis of contact metamorpghism

Fage 72

Browns wcrk at the Queen and Glance mines further revealed

that the ore bodies are charactdristically irregular in cutline, somewhat

tabular and of limited extent both vertically and horizontally, At depths
sofior of 700 feet the depsits became too low grade to mine,

FREDERICK N, HOUSER - 1945 M, 5, Thesis
"The Geology of the Contention ivine Twin Buttes, Ariz"

No details of interest



E.B . Eckel, 1930 M.S. Thesis

*Geology and Ore Deposits of the Mineral Hill Area"

Page 25 - General Character of Ore Depsits

The ore depssits of Mineral Hill are of the replacement type
associated with the intrusion of igneous rocks in limestone, They are not
"typical contact deposits" in that they are not coniined to an area close
to the contact of the intrusion with the sedimentary rocks, but are for the
most part localized by zones of fractures., For this reason much of the
ore is found several hundred feet away from the igneous rocks.



f

Roaald L, Brown, 1826 M.,S. Thesis

"Geology and Ore Deposits of the Twin Buttes District"

Page 3¢ - Conclusions
289

The ore deposits at Twin Buttes are clearly contact metasomatic with
the development of such characteristic minerals as magnetite, pyrrhotite,
chalcopyrite, hedenbergite, andradite, diopside, epidote and actinolite,
They were formed in limestone at or near the contact of an intrusive igneous
rock which furnished the solutions that caused the mineralization.
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PYROMETASOMATIC DEPOSITS AT SAN XAVIER MINE

G. W. Irvin
MacFarland & Hullinger Co.

HISTORY

The lead-zinc-silver deposits of the San Xavier mining district were among the
earliest of Arizona's lead-silver producers. They were known and worked by the
Jesuits and early Spaniards prior to 1875. Production from the San Xavier mine

GEOLOGICAL SETTING

The principal geological feature inthe vicinity of the San Xavier mine is a series
of arcuate thrust faults dipping 20° to 55° to the south (fig. 44). These faults are
cut by north- to east-trending vertical tear faults. In the western part of the mine
area, a wedge of Paleozoic limestone, forming West San Xavier Hill, lies between
Coarse-grained Precambrian granite on the north and Cretaceous (?) arkose to the
south. In the eastern section of the area, which includes Helmet Peak, the Cre-
taceous (?) Sequence lies on both sides of the wedge of Paleozoic limestone which
is folded into a tight southwest-plunging anticline, The limestone in the Helmet
Peak area appears to have been, at least in part, thrust over the Cretaceous (?)
sediments. Limestone klippenare found east and south of the peak. Tertiary granite

Within the mine, low-angle thrust faults that dip 15° t0 20° south are parallel to
the arcuate thrust faults that dip 20° to 55° gouth and offset them to the north,

ORE MINERALIZATION

Ore in the San Xavier mine is composed Principally of lead and zinc with sub-
stantial values in copper and silver. The ore is characteristic of Pyrometasomatic

s

deposits although it cannot be related directly to contacts with any known intrusive

Developed ore bodies are of two types -~ steeply dipping pipes and flat-lying ore
shoots. The pipe deposits are localized principally in breccia zones along the inter-
sections made by the '"No. 10" and "No. 17" faults (fig. 42A) with tear faults,and
the flat-lying ore shoots occur at the intersection of the steeper thrust faults with
the flat thrusts. Ore mineralization has replaced the brecciated zones within the
Paleozoic limestone, pParticularly where earlier metamorphism had converted the
limestone to a hedenbergite tactite. Ore bodies have been developed to a depth of
900 feet below the surface and drill holes indicate that the mineralization continues
below this level,

Galena, sphalerite, and chalcopyrite constitute the principal ore minerals and

&reusually accompanied by specularite, magnetite, pyrite, calcite, and quartz. The
minerals are closely associated with and replace silicates such as hedenbergite,
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30-Irvin-San Xavier Mine
garnet, and chlorite,

Althoughlocally sulphides are encountered at depths of 30 feet below the surface,
the oxidized zone extends irregularly to depths of about 400 feet below the surface.
This depth corresponds closely with the surface of the water table in the mine. The
usual assemblage of oxides, sulphates, and carbonates of lead and copper are found
in the oxidized zone.
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TUCSON, ARIZONA 85701 General Description

Of The
San Xavier Mine Laboratory

The San Xavier Mine Laboratory (SXML) is located approximately 23 miles
south of Tucson, Arizona in the Pima Mining District. Access to the mine
from Tucson is gained by traveling south on interstate, I-19, to the Valencia
Road exit going west, proceeding west on Valencia Road to Mission Road and
turning south on Mission Road. The mine is located near the intersection of
Mission Road and Ocotillo Road. Access from the Tucson International Airport
is gained by traveling west on Valencia Road to Mission Road, etc. Figure 1
shows the general location of SXML in relation to Tucson and the major open
pit mines in the area. Figure 2 shows the surface features of the mine site.

SXML consist of three working levels: the Adit level, the 100 level and
the 150 level. The Adit level consists of approximately 650 feet of 8 x 8 ft
drifts; the 100 level consists of approximately 650 feet of 4 x 6 ft drift and
the 150 level consists of approximately 600 feet of 4 x 6 ft drift. In addition
the 100 and 150 levels are interconnected to large stopes and to abandoned
workings extending beyond the mine property.

Access to the 100 and 150 level is through a shaft and through a raise
between the Adit level and the 100 level. The 100 and 150 levels are also
interconnected by a raise. The attached map shows the general layout of the
levels in relation to each other and the surface facilities.

The shaft is not equipped with a cage consequently, materials are lowered
to either level with a small air driven tugger hoist.

Ventilation to the Adit level is provided by a fan located on the surface
near the Auxiliary Shaft and connected to ventilation ductwork on the two
main drifts. Ventilation to the 100 and 150 levels can be maintained either
by natural ventilation or by use of the large 10HP fan located on the surface
above the raise connecting the Adit level and 100 level. The fan can be used
in a downcast or upcast mode.

Water, compressed air and electricity is available in all areas of the
Adit lLevel and at the shaft station of the 100 level.

From a geological point of view, the mine is situated in a group of small
hills rising steeply from the alluvial plain. The surface rocks are mainly
of sedimentary origin. Limestones of various ages comprise most of the
exposed sedimentary rock with some quartzite and textured, intrusive, igneous
rocks - mainly granite and granodiorite. In places, porphyry dikes cut
through the sedimentaries. The mine workings are in the limestone sedimen-
taries where the mineralization occurred. Galena, sphalerite, chalcopyrite,
and pyrite were the main minerals extracted and these occurred in small and
discontinuous ore bodies.
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