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February 10, 1954

Mr. Russell A. Wright -
Wright Asseciates

614 Heard Building

Phoenix, Arizona

Dear Mr, Wright:
Enclosed are twe ceoples of my repert on the
Magma Chief area near Superier, Arizena.

I am alse enclesing my statement in duplicate.

With kind regards,

Yours sincerely

E., N. Pennebaker

ENP:me
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June L, 1956

Mr. Russell A. Wright
c/o Wright Associates
38l No. Second Avenue

_Phoenix, Arizona

Dear Mr. Wright:

I expected to hear from you sround May 15 with
regard to assessment drilling near Superior,

but spparently we have missed connecctions.

I have been unexpectedly called upon to make a
hurried trip to Australia, leaving Phoenix on
June 5, and I sincerely regret thet I shall be
unable to help you in choosing & drill hole site
for the current year's assegsment work.

With kindest regards, I remain

Yours very truly

E. N. Pennebaker

ENP:mc
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ALPINE
BUILDING

2-8614

PHOENIX, ARIZONA

February 12, 1954

Mr. E. N, Pennebaker
Consulting Geologist

P, 0. Box 817

Scottsdale, Arizona

Dear Mr. Pennebaker:

This will acknowledge receipt of your report
on the Magma Chief area, and needless to say, I was very
pleased with the thorough manner in which you covered the
subject and expressed your thoughts on its unfavorable, as
well as favorable, aspects.,

Enclosed is our check in the amount of $200,00
to cover your fee, as billed,

I will, as a matter of interest, keep you

informed on our activities in this area.,

Very truly yours,

1

Mg le,

Russell A. Wright

FEB 13 1954
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REPORT ON
THE MAGMA CHIEF AREA
NEAR SUPERIOR, ARIZONA

INTRODUCTION

On Pebrwary 2, 1954, the writer examined the Magus
Chief fracture and its westerly extension im company with
Mr. Russell A. Wright, The area of interest is situated
about 3,500 feet nmortherly frem the surface sutcrop ef the
productive Magma fault fissure in the Ploneer mining dis-
triot near Superier, Pilmal County, Arizena.

Te purpese of the examinatien was to evaluate the
ore~bearing pessibilities at depth of the Magma Chief fault,
It is welleknown that the Magma fault has been richly pre-
ductive of cepper, silver, and zinc at mederate depth boneath
creppings that wers of rather msdiecre quality. Because of
certain similarities, the Magma Chief fault, which is lightly
minsral ized at the surface, has attracted attentien, and it |
is the purpose of thls memerandum te point out the similari.
ties and differences of these ﬁo pre-mineral flssures in
order to arrive at the pessibilities of the Magma Chief.

It will be assumed that the reader is familiar with
sh. general geology of the Superlioer area and has befere him
a copy of the geolegic map (Plate I) from the Arizena Bureau
of Mines Oeolegical Series Ne. 16, Bulletim Ne. 151 (1943)
and a copy of the lengitudinal section of the Magma vein as




portrayed on Plate II from the same publicatien.
During the course of the examinatien the Magma-
Apex pertien of the preperty was net studied, and this

area 1s not discussed here.

The ere sheets of the Magma mine eccur along and near
portions of the Magma fault, which was & fissure already in
oxiutémo when the ore-~feorming solutions were active. The
Hagma fault strikes about due east and has vigerously and
substantially meved the beds eof Martin limestone and other
formations where it cuts them niar the mine. Inte this feult
has been injected a dlke of igneeus rock (the se-called
"porphyry" ).

Referring teo Flate II, which gives a longitudinal
plcture of the vein and the ore shosts arranged aleng its
north wall, it will be seen that mest of the ere bedies are
deeply buried and that very little of the ere reached the
surface. In fact, mest of the ere occurs beneath a structural
"reof” whese ridge runs north-seuth near the eutorepping west
edge of the Martin llmestone. The east slope of the "reof" is
net far below the base of the Martin limestone and in part
appears to be influenced by a bedding fault in the Troy quarte
gite. The steep west slope of the "roof " is approximately the
path of the Malm fault system, but is mere clesely defined by
parallel members called "A", "B" 6 "C" 6 and "D" faults., A
limited amount of ore is found above and outside of the "reef",
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but the great bulk i1s confined beneath 1t.

If the ldea of a "roof structure" is cerrect, then
wo have & pessible explanation for weak outcreps abeve and
a strong ore zene belew, with the "reef" having served te
impound most but net all of the ere-forming selutions beneath
it. A somewhat dubious peint 1s the actual age of the Main
fault. It is comuenly held to be a young, pest-mineral fault
that cuts the ere, which implies that it was net in cxiatcnco
early enough te have served as & "resef structure". On the
other hand, the authors of Bulletin 151 hint that the Main
fault and parallel faults "A", "B", "C", and "D" may actually
be pre-mineral in age, and Plate II strongly sugzests this
possibility. It is the writer's experience that such contro-
verslal faults were generally formed prior te mineralizatien,
but later, pest-mineral movement has alse fellowed along them.

Diabase censtitutes the wall reck aleng the most proe
ductive parts of the veln. Seme ere alse follows beds of Martin
limestene 1n the eastern part of the Magma mine.

The perphyry injected along the Magma fault near the
surface may be Iinterpreted as a faverable indicatioen because
of the common assoclation of abundant cepper mineralizatien
with similar perphyries in the Mlami-Inspiration ore zene abeut
15 miles te the northeast. Here the trend follewed by such
porphyries is eastenortheast.

What the writer believes te be the significent asseclates
of the Magma orse zone are summarized as follows:

l. EHaastewest fault fissure with substantial throw

(which implies that 1t may knife dewn deeply

to recelve mineralizing solutions.
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Porphyry injected in the fissure, which demen-
strates a connection with an igneous seurce.

A "roof structure" previded by bedding and pree
mineral faults to confine the ere-ferming solutions,
Diabase injected at a high stratigraphic herizen
(that of the Trey quartsite), whioh gives am ex-
tensive distribution te the favered wall rock
¥ithin the productive "reef structure”,

Ileakage of mineralization expesed by eresien
along the east-west fault fissure which proves
the activity of mineralizing seolutions.

PATTERN OF GEOLOGY AN

The east-west Nagma Chief fault substantially offsets

the Mescal limeatons, but a short distance te the east 1t has

apparently died out and there is no offset of the overlying

Martin limestone. Along the westerly extemsion ef the fault,

bedreck 1z partly ebscured by soil and slide-reck; however,

intermittent expesures reveal steep east-atriking fractures in

dlabase and quartzite that may be the extensien of the Magma

Chief fault. These expesures give a pessible knewn strike
length of about 3,000 feet, and im places the broken zone is
of substantial width. It 1s a reasomable assumption that the
so-called "Magnet vein" forms the westerly extension of the
Magma Chief vein, but it would require very detailed mapping

and considerable trenching te prove this peint.
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There i3 no evidence of any perphyry injected inte
the Magwa Chief fault.

As regards the presence of a faverable "reef structure”
in this area, it is quite pessible that there might be an east.
dipping bedding fault near or belew the base of the Martin
limestons that 1s concealed from view, With respect te the
west side of the "reoof", the behavier of the NMalm fault golng
north is of coritical importance. As mapped on Plate I, it is
shown swinging %e the northwest and dying eut abeut where 1t
meets the Mescal limestene. An alternative interpretatien
would be that this fault bends somewhat to the east and da.
fines the east contact of the Mescal, thereby continuing inte
the Magma Chief area. This impertant pesslbility was checked
in the fleld, but ne evidence of such behavior could be ascer-
tained. On the centrary, the Malm fault appears to turn te
the northwest, as mapped, with 1ts northwesterly extensien
marked by fractures that strike northwest but carry little or
ne movement,

If there 1s & fault structure that might serve as the
wost slepe of a "reof", then 1t would have te be cencealed
in the Troy quartzite or bemeath the Martin limestone. 1t is
pessible that structures defining the sast and west slopes of
such a "reof" might be found in the Magma Chief area, but there
1s no actual evidence of them and the pessible existence of a
faverable "reef structure® is entirely speculative.

Mineralization along and near the Magma Chief fault and

its pessible extensions consists of manganese oxides end small
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and erratic amounts of precious metals. Ne bright-colered
copper stains were neted, althéngh the writer did identify
& minute ameunt of so-called "chalcepyrite bexwork" (an
oxidatien preduct after the cepper-iren sulphide, chalcee
pyrite). Manganese and th@'prccionu metals are cemmonly
found in the outer fringes of copper-bearing zones, and the

asbeve-noted eccurrences ars somewhat faverable.

COMPARISON OF lgggg AHD MACGHA

Of the five significant geelegical ssseclates of the
llagma ore sone, only two are known te exist in the Magma
chief arsa. Ome of these (eastewest faulting) 1s apparently
somewhat weaker in the Magma Chief area, The leakage of
mineralizatien alse appears woaker, Furthermere, there 1s ne
evidence of an impeunding "reof structure®, altheugh it is
granted that such could exist.

All of thege polnts de not necessarily deny the pessie
bility of an ore bedy at depth, but they do make the search
for 1t a very speculative undertaking. '

FROPERTYw ITUATION

I am advised that the area of interest consists ef 54
unpatented mining claims and that this bleck of greund is
rather clesely flanked Dy claims belonging te Magma Cepper
Company. |

As regards the Magma Chlef tumnel area, Magma Cepper




- T -

ground coevers the Magma Chief tunnel and te the east in
an area that would conatitute the peak and east slepe of
the "reef™ if such & "roof structure” did exist. Conse-

quently the greund that we are now evaluating eccuples an

“inferier pesitlon, because deeper prospecting woeuld be re-

qQuired on the west flank te plerce any pessible "reef".

CONCLUSIORS

There 13 a definite fissure in the Magma Chief area
that exhibits 1light mineralization, and there is a reasenable
assumptien that this fault fissure is fairly centinuous ia
strike feor several theusand feet. The real problem is whether
there will be a radical incresse in mineralization to form
commerclal irt at depths that can be effectively nnd.canclnaivcly
explored for a reasenable expenditure.

Fer such an lmprevement to occur, there must be a bene=-
ficlal change in the geologlcal enviromment with added depth.
¥hat might such a chsnge be? In a feregoing section 1t was
preopesed that such a change at the Magms mine teok place where
expleration reached bemeath a structural "reoef". Unfertunately
there 1s no evidence pointing te the existence of such a
faverable feature In the Magme Chilef area. In fact, if the
HMain fault swings nerthwesterly, as it 1s Judged te de, the
present ereosion surface that we now see is actually beleow the
"reof " and the week minerslization already expesed is the
average te be expected,

On the ether hand, as previously peinted out, a faver-
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able "reof" might be burled with little or ne evidence of
i1ts existence. Unfortunately, 1f we wish te test this
peasibility the property line ferces us te the west where
desp drilling (ever 1,000 feet) would be required.

It might well be argued that the Mainm fault is simply
a post-mineral break and dld net exlst to function as a
steep, lmpounding reof. In this case we might visualize the
Hagme ere zone as controlled by a bread set of pre-mineral
fractures dipping west whose "eutcrop™ 1s buried beneath the
Martin limestone, through which enly a little wmineralizatien
leaked.

A repetitien of the feregeing structural pattern (which

‘48 really enly stating the "roof structure" i1dea in a semewhat

different way) in the Magma Chief area would add to the promise
of this greund, but 1ts possibllities, as pointed out befere,
lie deep.

If another ore zene similar in form te the Magme zene
does exlst in the Magma Chilef area, 1t appears that its shallowe
or two-thirds woeuld be in clalms owned by Magma Cepper Cempany.

It 1s concluded that expleration eof the western part
of the Magme Chief area weuld be very speculative, deep, and
expensive, and faverable results would prebably preve the
shallower end more desirable ere, if such exists, to Le te the
east on Magma's slde of the property line,

At this time, as regards the Magma Chief area, 1t weuld
seem te be the mere conservative policy teo walt fer Hagma te
explore first on 1ts side of the line. Unfertunately this peried
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of walting will be expensive because of the requirement
for doing annual assessment work and the paylng later en

- of minlmum reyalties, If this course is follewed, the
essessment work should be perfermed by diamend drilling,
doing two years' work at a time over the end of the fiscal
year and in carefully lecated deep heles.

5 ENNADAKLT
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Sce ttadale, Arizena
February 1i, 1954.
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