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REPORT ON

THE POSSIBILITY OF AN ORE DEPOSIT

IN THE HANGING WALL OF THE MIAMTI

FAULT WITHIN GROUND OWNED BY THE

INSPIRATION CONSOLIDATED COPPER
COMPANY

INTRODUCTION

Detailed geologic mapping of the Inspiration -
Miami ore area and the surrpunding surface has brought out
the possibility that the faulted eastward extension of the
secondary ore body mined by the Miami Copper Company has
been thrown northward by the Miami fault into ground owned
by the Inspiration Consolidated Copper Company. In addition
to the recognized Joe Bush, Pinto, and Bulldog faults, the
mapping Has shown the presence of a series of northeast
striking, east dipping faults that are approximately parallel
to the Miami fault. The observed similarity of these
faults and the Miami fault has led to a careful examination
of the geologic features upon which an estimate of the

amount and direction of throw of the Miami fault can be made.

GENERAL GEOQOLOCY

The known Inspiration - Miami copper belt ex—
tends for about two miles in a gentle arc, concave to the

southeast, along the contact of pre—Cambrian Pinal schist

with a nose of granite porphyry and quartz porphyry which




extends northward from the main mass of the Schultz granite.
Small, irregular diabase dikes cut the schist, and are ap-
parently older than the granitic intrusion. The Commercial
chalcocite orebodies have been formed as & secondary ore
blanket derived from a quartz, pyrite, chalcopyrite protore
that was intruded into the schist and porphyry along the
contact. After the formation of the secondary orebodies,
a series of dacite flows covered the surface that had devel-
oped during the period of enrichment of the orebodies.
After erosion had in places cut through the dacite flows,
again exposing schist and porphyry, there was a large thick—
ness of i1l assorted gravels and silts deposited over the
reglon; this deposit, known as the Gila conglomerate, con—
tains no marker beds that can be used for correlation. The
conglomerate attains a thickness of over 2000 feet, as g
drill hole put down by the Miami Copper Company aboutneoo
feet east of their No. 5 Shaft was stopped after 2050 feet
of conglomerate had been penetrated. A hole drilled by thé
Van Dyke Copper Company @bout 1800 feet S 55° E from the
Miami No. 5 Shaft went through 1600 feet of conglomerate
before it was stopped.

Following the deposition of the conglomerate,
there was a regional tilting of the district to the west,
and the complicated fault pattern that is now found in the

ore area was developed.




The intrusive granite mass has three distinet

facies whose boundaries appear to be gradational rather than
sharp. The main body, which is southwest 6f the town of
Miami, is a coarse grained,‘fresh granite that, north of
Bloody Tanks wash, grades into a granite porphyry cut by
numerous quartz stringers. Farther north at the schist
contact, the intrusive is a quartz porphyry, and there are
several dikes of this porphyry that extend into the schist.

The orebodies have a thickness vertically
of from 250 — 300 feet, and a width that is largely dependent
on the faulting that has taken place; the length of the
ore is about two miles, extending westerly from the Miami fault,
and the position of the various orebodies in respect to the
present surface is due to the regional tilting and faulting
that has taken place since the formetion of the commercial
orebodies.

The feults that have displaced the Miami and
Inspiration orebodies can be classified into four groups;
the age reletionship of these faults has not been entirely
determined, but a classification besed on strike and move—
ment can be made. The most important group comprises the
Miemi fault, and the series of northeast striking faults
that offset the Inspiretion orebodies near the western.and
of the ore belt. The second group includes the northwest

striking, steep south dipping Joe Bush fault, which has a

horizontal movement of about 1000 feet; the south or hang-




ing wall side of the fault has moved to the northwest in
relation to the footwall. The third group includes the
Bulldog and Pinto faults, which have a northwest strike,
and a flat d4ip to the north; the movenent of these faults
appears to have been nesrly directly down the dip. The
fourth group includes the Sulphide fault, an E-W, north
dipping fault that is found in the southwestern part of

the ore belt, and whose effect on the orebodies is not

clearly demonstrated.

THE MIAMTI OREBODY

The Miami orebody, where it is cut off by the
Miami fault, had a width of about 2500 feet along the foot-
wall side of the fault; the first 1200 — 1400 feet, meas-
uring from the south boundary of the brebody, averaged over
24 Cu., and the remainder to the north averaged from 0.8 -
1.0% Cu. The higher grade portion had a vertical thibkness of
about 300 feet, and below this for 400 feet vertically, ore
assaying 0.8% Cu. has been developed down to the Miami 1000
level.

The extent of the mineralized zone cut off by
the fault strongly suggests that the offset eastward exten—
sion of the Miami orebody under the Gila conglomerate is of
considerable size. However, two possibilities suggest them—

selves in opposition to this view.




The first concerns the actual extension of the
primary mineralization to the east. The developed orebodies
do not in any case extend more than 1000 feet away from the
schist — porphyry contact. On the map attached to this re-
port it can be scen that there is & tendency for the schist -
porphyry contact to swing rather sharply to the éouthzast
close to the fault. It is a matter of conJectﬁra whether
the contact contimues to swing in this direction and thereby
minimizes tile chances for any considerable body of ore to be
found in the hanging wall of the fault, or not. It is prob~
ably more likely, however, that the contact straightens out
toward the east, for the granite porphyry that extends across
the area south of the orebodies'is cut off along a wide front
by the fault.

The second possibility is concerned with the
duration of the movement along the fault. The Miami fault
is a strong feature along which continued movement over a
#ery long period of time might easily have been the cause of
a large erosional valley, which would now be filled with
Gila oongiomarﬁte. There is some evidence that a valley did
exisi in the present hanging wall of the fanlt, as the drilling
southeast of the Miami No. 5 Shaft shows a much greater thick-
ness. of conglomerate than is developed on the Miemi 1000 level
northwest of the No. 5 Shaft. Such an erosional feature
might have cut deeply into the primary mineralization and

thereby caused a thinning, or perhaps a complete obliteration




of any secondary orebody that may have been formed. Such a

voondition is distinctly possible, but a reconstruction of
,physiograﬁhic features of the pre-conglomerate surface must
necessarily be largely based on conjecture, and must be viewed
in that 1light. ‘

The two poséibilities Just described would ob-
viously preclude the finding of any considerable body of ore
in the}nanging wall of the Miami fault. However, they do
not seem to have sufficient probability to eliminate such ore
possibilities. The Miami Company orebody was terminated by
the footwall strands of the fault, and there was no apprecisble
dimimution of grade or amount of ore as the fault was approacheéf
In fact, the grade of this orebody was the highest known in the
district for any considerable tonnage, and rather thean a fray—
ing out of the orebodies to the east, it is possible:that the
eastward extension of the ¥Miami orebody would compare favorably
in size and grade with that mined in the footwall of the fault.

THE MIAMYI FAULT
The Miami fault, as expoaéd at the surfaoo, is a

strong, persistent fault structure, in some places consisting

of several parallel gouges which vary from & few inches to four

feet in thickness. It can be traced for a distance of three

and one-half miles along a general N 20 - 25° E course.

The dips vary from 35 — 60° to the east, and a projection of

the fault plane from the surface to its position on the Miami

1000 level shows a dip of 55° E. Q

-



Striations along the fault plane at the surface
strike N 85 — 65° E, and indicate thaet the latest movement
along the fault has heen in that direction.

MOVEMENT ON THE MIAMI FAULT

Movement on the Miami fault of normal type s
taken place since the deposition of the Gila conglomerate.
The hanging wall side of the fault on the surface is Quater—
nary Gile conglomerate, while the footwall is pre—-Cambrian
Pinal schist and the granite porphyry phase of the Schultz
granite. The absence of a marker formation that can be
found in both the hanging wall and footwall of the fault
makes a determination of the movement along the fault ex-
tremely difficult, and one which must finally be an approx-
imation rather than an actusl measurement of the throw of
the fault.

A logical grouping of the Miami fault with

the northeast series of faults that are found in the western

portion of the ore belt indicates that the movement along

the Miami fault should be to the northeast and have a large
horizontal component. The movement on the Porphyry, No. 5,
'.- and Keystone faults of the northeast series is of this type.

For example, the movement on the two four inch clay strands

of No. 5 fault, measured on the offset of a breccia zone
that occurs at the base of the dacite flows, is approximately
700 feet in a northeasterly direction. When these relatively




small clays are compared with the four feet of clay gouge
of the hanging wall strand of the Miami fault, the magnitude
of the Miami fault may be more fully appreciated.

The direction of movement as well as an in-
dication of its amount is given in the ofrset of a strong
quarts porphyry dike by a fooitwall strand of the Miami fault.
This clay is about 4 inches thick, and it offsets the dike
from its position in the high grade pbrtion of the Miami
orebody about 200 feet to the northeast. The dike in the
Mismi mine is said to be steep south dipping, and although
the part of the dike that is seen between strands of the
fault appears to have a flat, south dip, this is probably
due to the drag of a movement to the northeast.

Development on the Miami 1000 level in the
hanging wall of the Miami fault has shown the presence of
broken iron stained schist and & mass of fresh coarse grained
granite. This granite greatly resembles the granite of the
main mass of the Schultz granite which is found onvthe surface
some 6000 feet to the south and well in the footwall of the
fault. No granite is known to exist nmorth of this point on
the 1000 level. Therefore, & probable fault movement with
a horizontal component of close to 6000 feet is indicated by

this mass of granite found in the hanging wall of the fault.




CONCLUSIONS.

The geologic evidence pointing toward a possible
faulted extension of the Miami orebody within Inspirastion
ground to the northeast of the Miami orebody is as follows:

(1) The general character of the Miami
fault, traceable several miles on the surface and comprising
many thick parallel gouges separated by zones of intense shear—
ing and crushing, gives it the appearance of a major earth
movement with a possible throw of several thousand feet.

(2) The fault definitely cuts off the
Miami orebody.

(3) Other faults in the district classi-
fied as belonging to the Miami fault system (Porphyry, No. 5,
Keystone) have indicated large horizontal movement to the
northeast.

(4) Striations along the Miami fault
planes strike N 55 — 65° E.

(5) A quartz porphyry dike is offset 200
feet to the northeast by a single footwall strand (4 inch
eclay gouge) of the Miami fault.

(6) Fresh granite similar to the granite
6000_feet south of the orebody has been faulted opposite the
mineralized zone on tﬁe Miami 1000 level.

Opposed to this view are the two possibilities
that:

(1) Primary mineralization may not have




extended much farther east than the developed Miemi orebody.
(2) Erosion may have removed any second-—

ary ore in the area east of the fault before the deposition
of the Gila conglomerate.

Although the geologic evidence is far from
conclusive, the indicated amount and direétion of throw
along the Miami fault would be sufficient to place the offset
eastward extension of the Wiami orebody within Inspiration
ground. The possibility of the discovery of an orebody com—
parable in size and grade to the one mined by the Miami gopper
Company would make a limited drilling campaign in the ground
east of the Inspiration concentrator advisable. One to three
churn drill holes to a depth of 2500 feet would be necessary
for the completion of an exploratory drilling campaign, the
location and depth of the second and third holes depending

upon the results of the first one.

Respectfully submitted,







THE ADVISABILITY OF A DRILLING
Wﬂ@&? WIMI(’E s ARIZ&A,

The ore bodies of the Inspiration Compeny
have been formed by secondary enrichment processes opers-
tive upon a disseminstod primery minerslisaiion of chal~-
ecopyrite and pyrite slong the conteot of Pingl schist end
quartz porphyry. The recent discovery in La Colorsda
mine et Cememes, Somors, Mexico, of & high grade concen-
tretion within a quarts porphyry plug of primery bornite
tod with & body of secondarily enriched dissemineted ore,
has indiested thet under certein conditions 4isseminated
primery mineralization mey be derived from a source or
coneentration of primesry minersls that is well within the
- vertical renge of mining motivity. During the period
fram Februsry to Octcber, 1930, & detailled geologic ex-
emination of the surfece surrounding the Inspiration ore
bodies wes made, directed toward the finding of surface
indicetions that might lead to the discovery of a coneen-
tration of primery ore such as that found in Le Coloreda.




Wmmcmmwmmuum
porphyry, disbese end Glorite have been intruded, is the
oldest formstion in the Inspiretion - Mimml atatr *f‘_'_t. The
. querts porphyry with whioh the Inspiretion priues
. 1imetion appears to be ssmelsted, uam&&tmm
grenite, mmmwmnammm
,wiumsmmammam aﬁw i

stained, lies st the end of & brosd nose thet oxtends morth- |
werd fron the msin body of grenite. Intermediste between
the quexrts porphyry end the brows, Woeky grenite, snd oo
eupying the mejor portdon of the nose, i a whitish grey
mumemmuuﬁwcm
of quaritz stringers which oxtond in every direction, The
bounderiee between these three pheses of the Sehults gren-
ite sre gredationsl as neerly ac oen bo determined,

Aftor the intwusion of the Sehults grenite

'mwmm tion wes intruded elong the

eonteet of the guarts porphyry snd the schist, and to 2

erelizetion, owever, is fomd in the main mess of the

mmmmmmmam
. Sk e :




cloge of this erosion cycle, and the surfece detritus that
was somsolideted at thet time et the Dess of Whc fiows Now
umﬁn“m«%mgmmwﬂ
gion out M the m& in m mia

sovered by & large thieimess of Gile conglomerste. X
mﬁm@%mﬁmummw:uﬂm
tilting of the district to the westward, mmm
»mnmmmwamwmw

into their present positions.

Mimmammmm
't prominent htﬁu&mmxm

mmmamm«emm e
m,ﬁmmmamammrmw
thet offset the ore blanket omn be classilied upon a dasis
of struotursl simlerity; the age relstions of these faults

1. 7%he first group swprises u series of




 northeast striking feults thet heve e flat dip to the
eest. The movement along these faults is o & large ex-
tent lateral to the mortheest, snd in the cese of the
Niemi feulf, which temminates the Miemi oredody on the
m;mymﬁmima&m{w‘ The Porphyry
fauls, No. 5, and at least four other mau that W
to the west of the Miemi fault sre of Shis type,

8y The mﬁmiswﬁﬁ&ﬁ:
Joe Dush feult, e northwest siriking, steep south dipping
struoture thet offsets the main Insmuw_ orebody about
1000 feet horizontally, the south, or henging wall side,
bhaving moved to the northwest in relation to the footwall
side,

3. The third group includes the Fimto and
Bulldos faults which have a northwest sirike, and & flat
dip to the nortlesst. The movement on these fsulte hes
been neerly direstly dow the dip.

4. The Sulphide fault is m'z-!, steep
north dipring fault thet is found in the southwestern part
of the ore aree. mwksmtmw
in divestion or amount.

5. In the grisuly level workings sbove the
mmmmﬁuasm mtm'tm
whidh brings porphyry into contaet with the schist, the




mmmmzn, The strike of this fault
varies from I 70° E to B-¥, end its aip is from 10-20° to
the south. No other exposures of this feult sre kuown,
mined. It is a'smm possible, however, that this
fault is to a lerge extent responsible for the apperent
lobe of quertz porphyry thet extends out over ﬁc hist

The mein mass of the Selulitz granite bath-
olith lies southwest of the towmn of Miami. This granite
is @ coarse grained, blocky, brown soda grenite thet wea-
thers into rough abrupt hills. 4 very few one to two inech
quartz seems cerrying s litile pyrite represent the extent
of the mineralization in 1%.
batholith. Immedistely north of Bloody Tenks Wash the
brown grenite gredes into e finer grained, whitish gray
grenite which is out by some quarter inoh quertz scems, end
has & 1ittle dissemineted oxide copper minerslimation on
the surfece. lNorthward across Liveoak Culeh this granite
is cut by en ineressing muber of quartz sesms, and its




texture is more irregular; in some svess it begomes &
grenite quarts porphyry. cones of stringers of quarts,

with the Pirel sheist is e querts porphyry that appeers
gradstionsl from the gremite porphyry. The conteot of

 the guerts porphyry and the schist éips gonerelly to the

south fyom 90° - 7¢°; however, in the western pert of the
Inspiretion ove area there is & lobe of guarts porphyry =
that extends out over the schist. mmmam. y
lobo-like mass of porphyry mey ot leset in pert bo due to
mmmmwgmmmuru:aw“

mwummmm Close
»mmmmmwmmm&
Mummw*xmnmmwmmm
east of the 014 Coloredo sheft the guarts porphyry 15 hish-
1y broken, well sericitised end iron steined, Isstward
MWWMMWB!:W“W
mnmmmmumamm
mmmmwﬁmmum«
 area of the ¥iemi Copper Company orebody indisate that
this eestwerd extension of altered quarts porphyry exists.




found in the ares sround the MMG Tunnel. The quarts
porphyry is partislly silicified, carries a great deml of
gopper stain and some mlphme gopper, and is not broken
as is the zone of highly altered porphyry near the schist
contact. | '

| in irrvemular sone of partislly altmﬂ por-
phyry in which the feldspers are softened and heve s pink-
_ 1sh coloration is gradationdl between the two wg‘ of

quertz porphyry. i
In the ares between wewimtml, t’ho

portel of the Inspirestion supply tunnel and the Inmizaﬁm

" 4neline shaft there sre seversl Wmm& 11~

cifiecation snd copper staining. These zones are m dis~

~ gontimuous, but have a generel aligmment of amggrf{_i;;_‘_}- °
W, ‘The M1l :lmma&}atm south of the Inspiration mxm

is tha most highly silieified area found, and it un'iu
~ Aﬁ'm 0.5% = 0,79 copper in oxide form.

s yrimry ntssrelisaiton Bt invaied
composed of pyrite, cbaleopyrite, molybdenite and queris.
This metellization is found in sesms end stringers cutting

the schist end porphyry, end disseminated through the mass.
The copper conbent of this minerslization averaged 0.4 ~
0.6%, end a drill hole from the Inspireation 800 Level showed




thet this low grade, pyritie copper minerslizetion extends
‘%o & depth of at least 1700 feet below the surface elong
ot the somtact. Although primery minevelization is extreme-

' 1y irregular, in the eestern portion of the ore sruvs small
discontinuous zones o f minerelized siringers have a genersl
¥ 50° & trend, while 1a the area ayound the Sulphide tunuel
the stringers heve a N 20-80° W strike; in both ceses the
dip is to the mouth. o

'mmmxmumar the secondary ore
 blenket which was developed slong the contact consists
~ ‘essentially of ehaleoceite replecing pyrite end ehuloo-
pyrite; quartz end some molybdenite remsin from the pri-
mayy minerslizetion. The grede of the secondary ore~
bodles averaged betweon LT end 25 copper, with oceesiongl
small blooks averaging 27 - 859, '
‘ The developed orebodies extend westwerd
from the Miemi feult for a distence of ebout iwo miles in
& direction a 1ittle south of west. The width of the
ore sssaying sbove 17 in copper does not exoeed 1500 feet,
but the ¥ieml Copper Compeny has developed en sdditional
1000 feet of 0.7 - 1,07 mrm&urwmaw—
body. Ths vertisel Sthickness of the ore hes & maximum
of 360 fect although here sgain the Hieml Compeny bes de-
veloped about 400 feet of 0.7% - 1.0F below their main orebody.
The minerelization of quartz ceams and string-
ers that eppear to the south of the contect within the




whitish granite and granite porphyry is of an earlier
period then the sulphide mineralizestion. Theve ave,
however, within this srea some stringers cexrying little
pyrite and chaloopyrite that cut the earlier quartz min-
eralization, and are probebly the seme ege as the mineral-
ization at the contact.

Within & qartz porphyry plug intrusive
into highly sltcred wolcanic rocks there is & concentra~
tion of high grede bornite mnd cheloopyrite ore. The
'Wiﬁﬁ“&&ﬁtﬁsmmﬁ”mm
ore are impregnated with e pyritie minernlization shich
¢arries some copper. In the upper levels of the mine
thers has been encugh enrichment of this dissemineted min-
eralization to fom e secondery chelocoite orebodys That
the dissemineted primery mineralization has been derived
from solutions intimately connected with high grade bornite-
Mﬁuaxmmm:rmbyiﬂmm
eround the high grede core. :

The high grede primery minereligation within
mmmua‘wwmmﬁm
mxumamm wmm
uwxmmmmmarmmm maiml
mﬁmummmammmaummm



relations which might bave csused the intrusion of the
porphyry plug et the place thet 1t is found are not known.
is entirely free from mejor fault structures, either pre-
mineral or post-mineral. The Caranea district as a whole
is lacking in the fault pettern thet is generally present
in a region of intense igneous setivity.

Yow factors are in evidence at Inspiration
its objevt the discovery of a body of primary ore minerals
such as thet found at Le Colorada, can be besed. The fac-
tors which would recommend such & cempaign eve:

1, The presence of a large mass
of quartz porphyry that is & part of a bathelithie intru-
sion from which concentrations of primery ore might be de-
rived.

a quertz-pyrite-chalcopyrite mineral igation similsr to that
&t Le Coloradea. |

8, Zones of silicification which
cerry some copper minerslization, btut whose significance
uw;tmmuw time,



In opposition to these general favorsble
factors sre the two unfaversble groups of factors.

I. Criteria which would indicate any one favor-
eble gone in quartz porphyry ere lacking,

1. 7The guertz porphyry at Inspi-
ration covers & lerge area, and the possible ooneentration
of primsry orve minersls, as chown at La Colorsda, is pro-
bebly localized within g smell area, '
that the primery minerclization extends ot least 1700 feet
below the surfece; an adequate drilling compaign would
therefore have to cover a lerge vertical range,

8. Slumpege brecciation such as
encountered at La Colorada is not present at Inspiration
to indicste a possidle favareble zone.

I1. The possidility that the disseminated deposits
et Inspivation ere not derived from & nesrby concentration
of primery minerals.

1. In & region of long contimed
igneous activity end fracturing, es at Inspiration, the
probability of a concentration of primesry minersls is much
less than in a distriet in whioh there has been & smmll
emount of fracturing. |

8+ The schist-porphyry contact
might easily serve as a conduit for the ascending mineral-




izing soluticns procecding from e primsry congentration
locclized et e great depth beneath the surface. ‘
£ 3. The possibility thet the
Wmﬂnnmr surfece simple coocling phase
of the Sohultz praxite rether then a deep seated segre-
gation fram MW.{%M&&&M*& be expeoted to
contain & concentration of copper minerslisation,

In the light of present knowledge of the
source of the primery minerslisetion of dissemineted
orebodies 1t appears thet the odde et this time ere over-
vhelmingly agrinst the sueccessiul prosecution of & drilling
cempaign at Inspirstion directed to discover & concentra-
tion of ore minersls such as that found at Le Colorada,
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