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MIAMI DISTRIGT, ARIZONA
GEOLOGICAL REF ORT FOR 1948 .

I OREWORD

| The following report has to do with the geological
inﬁestigation conducted between October, 1947, and July,
1948, for Miami Copper Company. Nost of the field mapping
ﬁas carried on in the so-called Madera-Ellwood area on the
north flank of thg Pinal Range above and soubhwest of the ﬁown
of Fiami. Considerable time was also spent in the office
reviewing churn drill exploration in the Copper Cities area,
and much of this ground was rapidly covered in the field to
check the geology. | ”

Besideé these tgg;major projects, a number of areas were
exémin@d by feconnaissance.

All of these matters are considered in this report, which
is subdivided into s everal parts in order to segregate the .
various subjects. |

In addition to a discussion of the exploration projects
investigat@d by the writer, some comment is include& about the
Amico exploration campaign. A brief account is also given
concerning the experimental investigrtion started (but not
finished) with the Geipger-Fueller counter.

An¢ finally, recommendations are made for continuing the



.geoldgical study by the Company's resildent geologist;

During the past eight months, several ﬂemorénda have
been submitted covaiing special subjects of‘current interest .,
These were! |

- {1} Two accounts of zircon e#aminationslor Amico churn

drill'sludge. (Letters dated Februqry 23, and April 15, 1943).

(2) A discussion of the geology of the Powers Gulch
. area. (Dated June 2, 1948). | _ ‘.. _ _‘

(3) My comments on the Ajo properfy‘of'Mr. Hov&l A, Smith.
(Dated June 9, 1948). |

The writer wishes to e%press ﬁis thanks to'the Company's
“resident geblogisﬁ, Mr, Josaph E. Fowells, for his capable

assistance in the field and in the office.
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SUMMARY

| In the Maderaéﬁllwood_areg it is bolieved that the
results of the two churn drill holes recéntly put down in|§he
 Ellwood zone on the west fully condemn that zone. The one hole
arilled in the.ﬁadera zone on the east is siﬁilarly‘disappoint-
ing, but a decision oﬁ this rround must be deferred unﬁil another
hole has been dfilled. It is now apparent that the Hadera-
Ellwood area possesses several inferior qualities. TFPrimary
mineralization is very weak and erratic, not enough cyc1es of
enrichment have taken ?lace, and rapid erosion of weakly
fractured rock maf«have dispersed some copper.

There is little-likelihood thit substantial additions will
be found to the COpﬁer Cities open cut ore body. However, thore
are possibillties for finding worthwhile primary miﬁeralization
at depth well below the zone of secondary sulphide enrichment.
Four deep churn drillloles have been recommended to test these
possibilities. No further exploration is proposed in the tracts

Just west of the‘Copper Cities ore body
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The so=-called Madera-Lllwood area lies on the north {lank

fal

of t he Final Ranze just west of La Vadera l'eak [fire lookout

A

gower. 4t iz lvmedintely north of and adjacent Lo the head

of finho Cresk and occupiaa a tract about 3 miles lonm in an
saot-west direction by 2 miles wide. The #round ray be
reached by a narrow road leading scuth from ngar the Castle

Jure hichway turnout; by a road leaving Bleody Tanks Wash and

soing south throuzh the Schultse ranch; and by a hirhelevel
road approaching the fire lookout towsr via ﬁussell Guleh and
vho final Tezk road.

The area of interest iz a block of rurmged ground ocbupyinv

the dividos that separate the drainage between #ineral Creek,

linto Creel, and Bloody Tanks Wash. Blevations range between

L500 and 6000 feet for the wmost part., GHurling much of the yeur
the drainaze lines ere dry, oxcept for a brief period of
raW-o”" aft@r rain or snow falls. | , ®
Cmnaiderable stratches of the ares exhibit lisht netol-
Jization by copper and iron sulphiﬁas. Qiami Coppor Company
neerme interested in the mineral ‘posaibilities of the ground

in midYﬂﬂP 1947 and in July and Aurudt gtaked the !'adera IO
Y P

of 72 clalms. Tn Jguly, 1947, the Bllweod claims, lyin~ toward
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the northwest, were takén under option. These, whén amended,
amounted to 38 claims. At about the same t ime, the Santa
Anna group, in the norﬁh-centralrsection was also taken under
optiwn, and comprised some 12 claims. Thus cbmmitted to an
interest in the area, it was necessary for t he Company to
acquire, as a matﬁer of protoction, various prior locations
that. were excluded from the lMadera group because of overlap
or that were adjaéent to the Madera group. Option érrangementS'
were t hen made in early 1948 for ground'controlied by Carrow,
Ellis, Ellis and Greathouse, and Storey. Five additional Nadera
claims {75 and 79} wers also staked. |
he geclogical study of the ground was begun by'the writer

on Cctober 19, 1947, and Mr. Fowells joined the work in
December. The examination proceeded slowly because of the
extent and rugredness of the ground, inclement weather, and the
necessity to wive some attention to other areas. |

It was apparent durins the early course of the examination
that we weore deasling with two large zones of very light
meballization in the Fadera=-Ellwood area. Their extent and
character were such that there was some speculative chance for
a large tonnage of low commercial tenor. With the Comyany's
interest alreauy engoged in the area, the geological problem
was to locate a few scout churn drill holes in ground of mood
quality for the property and to cérefully search the extensive
oldinme for other promising zones that at first miszht not

have been readily apparent. With the known activity of
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copper=vearing solutions over such & wide area, ﬁhe latter
was a @articularly iﬁportant task.

This report is accompanied by a claim map on a scale
of 1 inch equals 400 feet on which the meological details
are shown. A photostatic enlargement of the U. S. Geolorical
Survey preliminary contour map on a scale of 1 inch equals
1000 feet is also included. To6 this have been added the
mining claims and the geology to giva-é compact view of the

arsa. .

GIZXERAL GEOLOGY

The Madera-Ellwood area is rrincipally composed of a
large and irregular block of FPinal schist bordered on the south
by Fadera diorite and flanked on the north by Schultze granite
and quartz porphyry. |

The Pinal schist for the most ﬁart is an averapme type for
the district. It iskﬁbstly a quartze-sericite schist with a
very fine grained sandy texture. On the one hand it grades:
into a very fine'texmuf@d Quartzite; on the othgr, to an
argillaceous schist or phyllite, Chiastolite schist, schist
with coarse flakes of muscovite, and biotite schist are varities
of more restricted distribution.r Irregular bands and rods of
rezmatitic quarbﬁ have bveen injected into the Iinal schist
both along and across the foliation. This quartz, in rlaces
intergrown with a little feldspar, is older than the quartsz
associated with the corper mineralization, dnd‘is tentatively

considered to be pre«~Cambrian in are.
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The Pinal schist commonly exhibits a fine lamination
made appuarent on the surface by gray or buff color bandins,
The planes of schistosity Ifoliation) are considered to bLe in
meneral parallel to the stratification of the ancient sedi-
mentary layers. In one place, however, (in the Cherokee No.
g ¢laim) bedding and schistosity are clearly divergent.

'The ﬁadera diorite  intrudes the Tinal schist on the south,
the contact being in the genéral';icinity of Pinto Cfeek. This
diorite shows no foiiation and holds included frasments of

Final schist in random orientation., There is no evidence here

to support the coﬁﬁention‘that the Madera diorite is pre-

1,

Cembrian in age. In any event this dioritic intrusive is
' younger than the development of foliatlion in the Final schist.
The radera diorite near the head of Tinto Creek is &
quﬁrtz*micé-diorita of medium grain. It is even-granular
(free from phenocrysts) and a medium gray in color due to rather
abaundant black mica. Quartz and plagloclase feidspar are
arominént constituents. Strecks and veinlets df‘epidote
are Common. |
Quartz porphyry intrudes and is ycunger than the }'adera
diorite nesr Dr, Little's ranch. Ransome shows diabase and
diorite porphyry invading the diorite toward t he south,.near
Finersl Creek. The age reclation between MNadera diorite and
ochultze rranite could not be;detormined.
The Schultze granite that intrudes the Pinal $chist on the

northi 1s an average type forthe district. It is a pronouncedly
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‘parphyritic rock with promineht white orthoclaée'phenocrysts
"sebt in a groﬁndmaas'of quartz, oligoclase, snd a fairly
abundant scattering of small, shiny black mica flakes. Its dead
whmte color is commonly imparted to the hillsides which it forms.
' 4 fair sized body of aplite is found at the marvin of
the qudrtz porphyry east of trlan ulation station N- 23, beyond
Santa Anna's camp., This is a fine-textured rock apparantly .
nade up of qgartz and’ faldspar carrying abundant small pheno-
crysts of muscovite.‘ Apllte is Knovr to be younyer in age
and cut the Schultze granita. Tts relation to.the quartz
porphyry is still uncertain, but it seems likely that the quartz
porphyry is younger. ‘ ‘ o
A promineni‘alongated body of quartsz porphyr& is found

assdciaﬁed with thelSchultze granite along the. road leading to
the Santa Anna ciaiﬁs (near triéngulation stationser. N=-17,
Ne§, and N=-23), énd.aﬁnumber of smaller bodies are scattered
about nearby to the south and west. This quartz porphyry is
similar to‘thmt found at Castle Dome and Copper'Cities, but
avpears to have a generslly stronger development of quartsz
phenocrysts. (At the latter localities it was designated as
"pranite porphyryﬁ by the U. S, Geological Surﬁey)}

- The guartz porphyry on ﬁhe north in the Madera-Ellwood
area (here teormed the "Ellwood type") generally displays.
prominenp rhenocrysts of pink or hoclase possessing clearly
bounded crystal faces accompanied by abundant smaller quartz

rhenocrysts displaying stubby euhedral outlines and well-formed
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.bipyramidél terminations. These are associated with a
sprinkling of tiny thin flakes of blaék mica in variable
‘sbundance, and all are set in a rather dense groundmass of
preenish=gray color.‘ Where very lightly mineralized, the.
quartz porphyry weathers to a lirht buff tone.

Where the two rocks are typically developed, theée is
little diffi culty in distinguishing betwéen Schultze granite
and the Ellwood type of quartz porphyry. However, where Joint
plane faces of Schultze granite are plastered over by quartz-
~muscov1te veinlets, quartz grains in the granite show through
thh phenocrystic outlines and the two rock types are readily
confused., Also, where the two types are lightly mineralized
and stained by iron, confusion is easy.

A dense phase of quartz porphyry forws part of the
borders of the irregular dike-like body‘south of Dr. Little's
ranch., This is a lisht-colored rock whoss only phenocrysts in
some places are shininz flakes of brown mica.

The Ellwood type -of cuartz porphyry intrudes the Schultze
rranite and is'definitely younger in age. (It is not simply |
a chilled border phase, s5s -some might contend). The evidence
for the younger aze relation is unequivocally displayed on
Fairview No. 6 claim where sharply baunded inclusions of Schultze
granite are contained in quarts porphyry._

The quartz porphyry is also younrser than the zone of

fsulting and brecciation thet cuts the Final schist between
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triangulation stations N-19 and N-lk. Along this zone, quartsz
porphyry has invaded the breccia to cement ité schist frage-
ments. The Schultze granite behaves similarly, and both
intrusions are withoug dou%t ycounger than this zone of faultine,.
In turn, the copper and jron mineralization and ihe fracturing |
ﬁith which it is associatad.cut through the breccia lragments
and the intrusives. _

Cnly a few svall bodies of“diabase wére_noted; and these
were seen to invade the Tinal schist. Very likely a number of
similar bodies of diabase remain hidden under t he extensive
mantle of soil and slide rock so widely distributed in the aréa.

A small dike provisionally claséified as latite was mapped
in the Oré No. 1 c¢laim., It is suspected that t his 1s related
to the younger volcanic rocks of the district.

The seologic structure of the Madera~Ellwood area is
relativelﬁ simple. The PinalléchistAintervening between the
Fadera diorite on the'south.and'the'mora acidic inbrusives on
.the north strikes noftheasterly and méﬁerally dips steeply
toward the north. Horthwesterly strikes aprear in the terrane
north and east of Dr., Little's ranch. Due to the mantle of
debris covering bedrock, it could not be determined whether
this deviation is due to folding, faulting, or the intrusion
of Jadera diorite., It is not uncommon to find the'dip of the
schistosity reversed to the south. This is probably caused by
beddinz being overturned past the vertical rother than to simple

folding with the development of flat anticlinal crests or



synclinal troughs.

‘Only a few important faults were mapped in t he Madera-
£ilwood area, but ﬁith better exposure of bedrock there‘is
1ittle doubt that other faults would be revealed.

A zone that is probably related to the west branch of
Jewel 11l fault has been traced to within a few thousand
feet of the area. Its extension farther south may be rarked
- by the northwest-southeast stretch of dirolte contact near
br. Little's ranch. o

The faulting énd brecciation connecting trianzulation
stations N=19 and N~lh have already been mentioned. This zone
is believed to branch and die out toward the south. It has not
been traced to the north but it may join onto a southerly
extension of some rember of the Jewel Hill fauld systém.

The quartz porphyry dikes on the southeast (mear Dr.
Little's ranch) appear-to be faulted and offset , However,
exposures were not clear snough to tell whether the obsgerved
arrongement is due to pre=porphyry or post-rorphyry faﬁlﬁingyA

ALl of the fault structures mentioned above strike a little
west of north, and this is apparently the prevailing trend
of major breazks in this area.

A close study of fracture trends in the Pinal schist was
not attempted, because of poor exposures and lack of available
time. This schist is not evenly and thoroughly fractured, but
there are occasional storadic zones displaying small fractures

runnine in several directions. Sets of fractures and small
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faults strike (1) northeast; (2) northwost; (3) a little
ecast of north: (4) & little west of north; " {5) and north-
south., A given outerop commonly shoﬁs two or more seis of
frac%ures; _ |
The Schultze granite is oub by northeast joints dipping

steeply soubh. Tnis feature is ssrikingly displayed throughout
much of the Schultze granite bverrane. ' These fractures are
commonly coated by quartz and muscovite. -

B The Madera diorite is not prominently jointed or fractursd,
Ibuﬁ there are zones of northeast jointing, some members of which

carry pogmatitic quartz and minerallization.

MINZRALIZATION

Mineralization in the Madera-Ellwood area is best displayed
in the Pinal sechist., Locally 4in this formation'thin fractures
seen at the surface carry qnartzlanﬁ the oxldation products after
pyrite, chaleopyrite, -and 6halcocité.‘ Primary mineralizatlion
forred little velnlets of drusy quarti and pyrite associated
with sporadic chalcopyrite. In oome veinléts, the quartz is
low in amount or is absent. Secondary enriohmént precipltated
gome chalcocite above the elevations of the mein gulches and
this has been partly exp?aed %o -erosion, leaching end some .
re-solution of its aopper. In general, primﬁry metallization
by coprer has been sparse and erratic, and énfiohment has notb
progressed nmuch beyond one oycle {about like Castle Dome and

Copper Cities where primary copper values were & little more

than doubled by secondary enxrlchment ).
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'éo fér as can be detaihined from the 6utcrops, nost of
the mineralization follows thin rraoturas_éutting the schist
at various ahgles. There is 1ittle evidanbe that sulphides
were &eposited along-plﬁnas‘of schistosity, but final decision
reg&rding this point should be based on a mioroscoplc examinatlon.

"‘iﬁfew locaelities display some oxidized copper minerals
fiiedin tho leached zone. These have either formed by the
oxidation of chalcocite or covellite in the absence of much |
pyfiﬁe,'or by the rapid precipitation of ooppar-bearihg
secondary solutions by reactivé gangﬁe or groundwater.

| There are many veinlets that contain psuedomorphs of
limonite preserving the orystalline outlinas‘of'pyrite.. These
apparently rormad by the very rapld neutralizing of secondary
sclutibns, and it is signiricant thet they are so infrequently
accompaniea in the outerop by oxldized copper minerals
similarly preoipitated; This is interpreted as evidence that
only a small and erratic emount of pﬁimary oopper accompanied
the pyrite and that the general tenor of primary mineralization
15 disappolntingly low.

Two extonsive zonos of this very lLight minoralization are
shown on the geologic map. The "Madera mlneralized zone™ on
“%the oast is in Pinal schist but élosely bordefs the Madera
diorite contact. This zone is about 7,000 feot long and from
2,800 feet wide on the west to 1,200 on the east. DBeyond to
the north it fades out gradually. On the south it ganerally

onds abruptly at thé'diorite,‘exoept for a few small areas
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where iron staining penetrates the'int:usiva.'

The'?Ellwoo&‘mineralize& zone™ is in the central and -
southeastern part of the area studied. It 1s about &,000 feet
.long and from 3,500 to 1,000 reet wide. It also follows the
margin of the dlorite but is less closely confined thereto. 1In
fach, in tho central part of the map 1% praotically reaches across
o the Schultze granite and quartz porphyry. On ‘the southwest
it narrdws uoward the Henderson ground and appears to fade out.
ﬁlneralization in the flanking diorite is confined to a few
thin veins end small iron-stained araas. o

For several hundrod feet beyond the northwest edge of
% the Ellwood zoné, as portrayed on the map, there is a border
| several hundred feet wide in which there are a number of small
" veins and scattered mineral showings in what appears to be
relatively unaltered schist. This erratiocally mineralized
border heas been placed outside of the margin of the Ellwood
zone because of the scuttered distribution of the showings,
and the segregated nature of the mineralization in contrast %o
tho more "disseminated” character of the Bllwood zons proper.-
Within this border zone, huwever, there has been eonaidergble"
progspeeting in the past by maanéiof small shafts and tunnels'
¢ollow1nw narrow veins in the aearah for pockets, Is 15
obvious that the little piles of high grade near some of these
workings do not advertlse the average tenor of the ground, but
rather do they testify to the skill of the prospector in

finding‘Sméll showings'iﬁ & generally lean terrane.
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Gn'tﬁe map the iadera and Ellwood Zones are shown joined
togeﬁher near the norith ead~line of Maderé 28A olaim. |
jowever, outérOps are few and mineralization is sparse in this
area, end the connection may not be valid.. .

| Inldutlining the zones and evaluating the mineralization,

one feature of the gréund has proved to be pértibularly '
troublesome. This is the surprisingly heavy mantle of soil,
Subs@il, and slide rock on the steep slopes. It 1s rudely
estinated that-bnl? abouﬁ 15% of thé‘bedrock‘of the mineralized

zvones 1is exp&sed at the'surfaée. Those portlons revealed are

neturally composed of the harder rock and these are commonly

mineralized by quartz veinleﬁs end siliocirication with ovidence
of accompanying iron &hd oopper minerals. It is of partloular
importance to'defermihé”%ﬁe quality of mineralization beneath
the masking aetfiﬁus;‘ Some information is furnished by the
holes°dug for location requiréments, these pits being cannily
located where the dlgging was easiest, and by the eocoess roads
recently construoted.  These exposuraa'exhibit a predominance -
of very lightly mineralized schist end detract severely from the
quality of the ground. |

The sow-called Pihal tunnel has its portal on King No. 6
cleim and pierces the steep hillside for a distance of over 500
Teet to explore near the eastern end of the Madera zone. Its
qump contains a fair emount of ‘scnist with fairly abundant
chaloosite.  Inasmuch as this attraotive ore was obtained from

beneath outerops of average quallty for the zone &s & whole,
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It might be argued that simllar mineralization might be found
cosxtensive with the zone anﬁ hence amount to a great tonnagﬁ

of outstanding value. However, gxaminatlon of the tunnel

- reveals that 1t followed & vainiike fiﬁcture zone for most

of its length and that the betteﬁ maﬁerial on the dump is by

ro means representative of the flanking ground as a4 whole.
Secondly, sampling by the mine angineering dep&rtmenﬁ determined;
that the best strateh along the fracture zone, a distance of

295 feet, only averaged 0.69% total copper, of which O, L8

was in the oxidized state. A length of about 85 feet of tunnel
dlverging into the han&ing wall of the fractura zone returnad
‘O.AON total copper, of whioch 0.28% was in the oxidized state at
a depth of aboub 125 feet below thé surface, Theée samples
from oub in the hanging w&ll might be subjeot to a somewhat
favofable interpretatidn'provided it could be demonstrated

thaﬁ the avérage cropping fﬁr the-zone was better in quallsy
than that overlying thewe hanging wall samples., ‘Evgrything
conslidered, this is very aifficult to asoertaig, buﬁlﬁhe
pdssibility'warrants a Qﬁurn,drill'hola for & test.

From an exemination of the ground, it appears very likely !
that Little or no secondary enrichment extends mueh below the ;
elevation of the nearby main gulches. In many plaoces, these
oxhiblt Tfash sulphides at very shallow depth, end ocsasional
cceurrences of moderately coarse pyrite untarnished by saecondary
chalcoclie are revealed by prospectors' tunnels and shafts..
Zones of secondary enriochment if present, would be expected - to

uniorlie the ridges and hillsides and to wedge oubt toward the
gulehes,
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Many of the surface slopes are very steep and it nmight
be argued that rapid erosion would'&issipate rather than enrich
the copper leached from the qxidized;zone. This is’
problematlicel., The generally light fracturing of the bedrock
ould éupport‘this view as wuld the presence of iron oxide

depoqitad by evaporation from solutions that ocoursed down the |

.7hlllside on the Lonesoms Pine No. 1 claim, Here also some

‘COP?@A hag been deposited on twiga intermingled with the detritus.
On uhe other hand the exuensive mantle of soil subsoil and
slide rook.shonl& retard runuoff.and,assist solutions to enter
_Bearoek. | | A | o

The Schultze granite on the north exhibits & very 1ittle
scabtered metalllization by coppar'ana iron sulphides. There

are sizeable zones just north of the schist where the granite

| ad

s intricately out by veinlets of quartz, and well out toward
thic north the nor%heast-trending joint planes so prominently
displayed in the granlte carry thin coatings of muscovite and
_guartz. It has not been determined whether this quartz and
sericite is of the ssme age and origin as that assoclated with
the copper metalllization. ' |

Thers ere & few limlted areas where the Schultze granite
carries a 1ight and erratic scatiering of thin Tilms of ‘
chrysocolla in some plages associated with a little malaohite
and azurite. In these situations the copper does not‘appearj
to be indigenous, and 1ls not assoclated with any eviaenpe of !

the former presence of sulphides. Rather does it appear to
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have been-tranéported to 1ts final resting place froﬁ nearby
mineralized areas and to have been precipitated by -
'neutralizing or 'drying out of the transporting solutions.
‘ 'A iiftle‘migratdryldopper of this type may be seen in'préspeot
workings neer the trail leading southerly up the guloh from
| Santa Anna's oamp. ' ‘ ' -
| | The quartz porphyry contains a very minor amount of pyrite
‘Yand chalcopyrite here and there es evidenoed by various
':oxidation products. In some places, it is eut‘by veinlets of
quartz and muscovite. - A small dhbﬁing of the manganese
tungstate" hubnerita; is ekpbsed on the Lonesome Pine No. 5
'olaim whers it is intergrown with quartz outting quartz
porphyry. |
o As previously mentioned; the Madera diorite exhibits only
& little mineralization. It is epparently out by a number of
small veins of pegmatitic quartz., There are & Tew small and
irregular zones of iron stainiﬁg apparently due to the oxidation
of' pyrite, Some frosh pyrite was noted on a tunnel dump, |
Specimenss of chamgopyrité intergrown with epidoﬁe are piled
around the coller of a'boarded~OVer water well south of Poplar

No. 8 clainm.

WXPLORATION

A% this date the Ellwood zone has been tested by two churn
drill holes recently completed. The Madera zone has been

explored by one hole and another will be started very s8oon.
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The location of these holes and thelr results are next -
&iscu*sed.

As Judged by surface outcrops, the Ellwood zone of

‘”lenarallzation contains a somewhat better section of coppsr

showings that covers parts of Talequah Yos. 6 and & clains
a5 well as parts of Madera No, 79 and Black'Coppar No. 1L
| cleims. This is outlined on tha.maps'by_aﬂred‘dottaa line
around a ru&ely'elliptiéal area about 1500 feet aoross,:
Inasmuch as this area. exhibits the strongest aopper
'.m¢neraliaation in the mOﬂ@ 1t was oontendad that failure to
find attxaetive coppar values.here would candemn the entire
Tllwood zone without the-neoéssity of furthexr exploraﬁion in.
its remaining‘larger but weaker portion. Conversely, if |
atbractive values werse encquhtared it would ba necessary to
follow these out into éround.of ﬁmre averayge qgality‘by drilling
additional holes. | _ | ‘

Two chura Grill holes about 1,000 Teet apart, were drilled
In this Supposedly'better portion of the Ellwood zone, and
vhelr results were exceedingly disappointing._

flole No. 301;was located on Talequah No. § claim
(Ooordinates: 520,800; I12,800.) A pummary of 1its lop ia eo
Tollows: ' o

DOPA wraesisarsreneeierisnees 650 feet

Bottom of tan sludge {color due - .
4o oxidized iron minerals) .... 125 feet



-l" -

Bottom of oxidlzed copper minerals ...... 150 Teet
{bolow this depth oxidized Cu is
less than 0. 0R45)

wat@r leve:i. toounu'lqo.ooocobulo;noy!ib!t-235 f@et
, Copper Assajs' R '
0~ 65 ... 65' @ 0.02 total

0.01 oxide
0.0l sulphide

65 = 85 ... 20' @ 0.28 total
MO e 0.2k oxide
o T.0L sulphide
85 = 110 ... 25' @ 0.12 total

0.09 oxide
, 0,03 sulphide
110 et 120 I lp' @ 0. 2 total
\ S 0.49 oxlde
23 sulphlde

5 total
9 oxide
6 sulphide

3

13 total
0L oxide
.Iﬁ sulphide

0.

0.,

[¢

0.17 total
0,01 oxide
[¥]
0.
0,

O
O

120 = 155 ... 35 @
155 « 240 ... 850 @

240 = 325 ... C85' @
| | " Bi5 sulphide
L5 total
01 oxide
“"EE sulphide
17 total
0.0l oxide b
Ty sulphide
L55 = 555 ... 100% @ 0.09 (sulphide)

555 m G50 oue 950 @ 0,10 {sulphide)

325 = 345 ... 200 @

3‘{#5 b IPBS LN llO' @

fole Fo. 302 was locabed on Talequah No. 6 olaim

(Uodrdinaﬁes: S21,750; E2,400), A summary of iis log is as
follows: '



'Dapth .OC-U..QOCIt!t...ﬂ.l.l’tljo!.l“i'l‘ 415 faet
- Bobtom of tan SLUAZO sceevvssessrssacnaces L55 feet
Bobtom of oxidized copper minerals s..... 175 feetl

wat@r lcvel Q‘..".QI".‘.Q.;'..‘.l‘.ﬂll‘." 200 feet

Copver Assays: ;«flﬁ:v“-qn

0 = 250 vuvervasns 1507 ‘ @ 0.0 total
o . o ' 0,01 oxide
' 0,03 sulphide

.150 f'lgottino&-;covt 30' S ' ‘ ’ @ 0028 tot&l
S " | | ‘ 0,12 oxide

' o 0.16 sulphide

180 = 415 ov.unuiias 2350 @ 0,04 {sulphide)

From the above, 1t will be seen.that in Hole No. 301 the
ZOne of better secondany enrichment probably runs from 65 to
155 feetb, bub is badly foulad by oxiddtion., This 90 feet
averages 0.35% in total copber and is followed by & poorer
enriched zone avéraging 0.15% ih total copper down Lo a depbh
of.about 200 feet with 20 feet at 0.45% Cu betwesn 325 and 345.
Priuary copper values below the zone of secondary enrichment
are about 0.10% copper as chaleopyrite.

lole Ho, 302 exhibits only 30 feet of notlceable
onrichument of low tenor {0.28% total copner). Primary .
coppeé mineralization only averages 0.0L% copper throughout the
lowermost 35 feel of the hole.

The results of these holes in the Tllwood gzone show that

primary mineralization 1s very low, 0.04 to 0. 100 copper, in
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contrast to that at Copper Clties and Castle Dome (0.30@
copper). It would take far more cyocles of enriohment to
bring this up to ore gre'de than has occurred anywhera in the
district. _ ..I |

Hole No. 301 lying %o the north gave far better regults
than did Hole No. 302 but we still must recognize the mediocore
gqualivy of the ground cut by No, 301. There is no reasonable
expectation that by moving on to. the north we would find
continued improvement. On the contrary, copper values will
probably Georease at & dlstanoe of about 500 or 1,000 feet
farthér north of Hole No. 301, ‘

To date only one hole has been drilled iﬁ the_madera
zone, although it 1s expected that sncther will be started
in a few days. Hole No. 303'15 located in Madera No. 19 claim
near tho conter of the Madera zohe but téward its north edge
where the ouberops appear more attractive than the averags.
(Coordinates: 823,200 £9,100.) A summary of its log la.
ag follows: |

D@pth L N A A N AR R 3#0 f@et

Botbom of tan sludge eeeseserees 65 feet
‘Botvtom of oxidlzed copper

minerals Sl TP b Es R GIER LRl 50 fTeet
'{'\I&ter Level ".I‘Q.l..I'CQ.Q"..;', 95 feet

Copner Assavs

O « 50 seeveensesees 50" vues @ 0.08 tobal .
0.06 oxide
T.07 sulphide
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50 w 150 eecensnsaare 100 4o. @ 0.09 (su;phide)
150 =~ 250 weevvsvensss 100! .v. @ 0,10 (sulphide)
250 = 320 sassieveeves 700 vuu @ 0,11 (sulphide)
320 = 335 seereenvenes 15% ... @ 0.21 (sulphide)
335 = 340 seuvevessres 5% 4u. @ 0.11 (sulphide)

This hole sﬁows practically no enrichment and a lcw'primary
coppor value of about. 0.10%. " |

It is proposed to drill Hole No. 30b about 200 feet west
of the Pinal tunnel in oraer to oheck the tenor of
mineralization in the hanging wall of the Tracture zoné
followed'by that tunnel. As'previously explained thereis sdme
possibility of finding better average copper values here than
in the other holes drilled., In vigw‘bf the results of the three
holes already put down, these hopes are not bright. ‘

CONCLUSIONS

It is the writer’s opinion that the two holes (Nos. 301
ani 302) fuily condenn the Ellwood zone and that the
expectationé for finding a large body of copper ore of
commercial value are far too small to warrant additional
expenditures. '

Hole No. 303, in the Madera'zone,'is sinilarly
disappeinting, but a decision on the ground must be deferred
until Hole No. 304 has been drilled. If the results from this
hole are poor, then iﬁ'is recommended that?all options on ground

in the Madera-Ellwood area be dropped and that the Madera group
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Cof elaimsfﬁe abandoned., If results from this hole are
encouraging, then the drilling of several additional holes
will be called for before a &eoisiéh can'ba made.. |

It is now apparent that the Madera-nllwood area possesses
sevaral inferior qualitiea. | Tha primary mineralizetion is
bencrally very weak with its betuer portions erratically and |
wlaely spaced. Not enou@h cyeles cf enrichmant have taken
place to convert very'we k- primary mineralization 1nto _
warthwhile seaondarily enriched ore. Rapid erosion or wealkly
£ro ﬂtured impervious rock may have dispersed some ooyper and
made enrlchment less effactive.

In view of these unpromising features,,eiploration in
the ladera and Ellwood zoneé should be coulfined to a‘very few
drlll holes, a o -

is ﬁ'result'of'the rield exaﬁinatioﬁs, 0o other zonos

wary anﬁing exPlorauion‘were found in the area examined.

P
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© PART IT

REVIEW OF COPPER CITIES ARTA

INTRODUCTION

Since the writér'slrébort covering this érea‘was written
in 1944, $ome 89 ehurn'dri11 holes have been put down.  Hosdb
of these are in the ore body zone proper (Traot A}, or in
- Tréct B where it was thought that an irregulaer extension of
-the 0ra boay.might reach. Niné exploratory hoies were pub
downi£OWara'ﬁhe7West in mineralized blocks detached Irom the |
ore body area. OF thesé; four were drilled in Tract C, four
~in Tract D, and one in Traet B,

It is now neceasafy to review the results of this driiling
under throee heaﬁings, nanely:

- (1) Ixploration of the relatively shallow zone suitable
ta.openvcut mining in the ore body area; (2) possibility foxr
deep ore in ths ore ﬁéﬁy area; and (3) exploration well‘to |
the west of the ore body area in Traocts C, D, and E. (Refer
$0 maps acconpanying the 1944 report,)-- In addition, severai;
dorrootions in the geologic mapping will be noted as a result
of further siudy of the area, particularly as regards the
position and attitude of the COréna&o fault.

The two sets of cross-seotiomsillustrating the Copper Cities

ore body were brought up to date by the writer in March, 1948,
and are on file in the General Office at Miami. Drilling of



the ore beuy‘waa compleﬁeﬁ in June, 1948, and these sections
Vlll be further revised by Lir. Fowells in tha very near future,.
Sevaral coples of the corrected gaologio‘plan are on file at

Miand saowlng the adjusted positlion of the Coromado fault.

AAPLOBATION OF THE SHALLOW ORE BODY

Drllling results ¢n the Copper Gities ore zone emphaaize
uhau the ore body partly surrounds a quartz porphyry plug as
an irregular partial collar* that it is confined between and
below. tne Ooronado anﬁ Drummond faults' ~and that 1t fades out
abrupuly to the south»waare the faults fl&re apart.

" Results of drlllinv and restudy oi the ground indioata

that the Ooronado fﬁult dips to the west at about 48 degrees
and thus permﬁts a noderute extension or ore out under the
faulb uoward the wewt. This allows room for more ore than was
forucrly thought to exist when Lhe theory of an easterly aip
o the fault was fnvgged. ‘

Furthermore, the Coronade fault strikes about due north
from near que No. 274 and does not swing ardbund to the northu |
eest under masking gravél as wés formerly thought. . This permits
part of the ore body to extend on north nesrly up to thq
Sl@aping Beauty fault. The northeésterly faulﬁ segment passing
through the 1itt;e Chief clalm has been designated the Little
Chlef feult and is known to have a steep northerly dlp with ore
in its footwall., Striking westerly, the Little Chiéf‘fault.is“
cut off by the Pardee fault and is presumably offset an unknown
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distance to the north under the gravels.‘ This offset

segment apparenﬁly émes not appear south of the Sleeping
Baauby fault, It is this structural arrangement that assists
the ore to eéntiﬁue_on north and closely approach the Sleoping

Beauty faulb. .'The.so-oalieﬁ Pardee fault strikes about
pqrallol the Drunmond and alps about 50 degrees northeasterly
thh ore in its footwall.,

Drxlllng ha s datermined that commeroial ore does not
expenu southerly into that irregular part of Tract B found in
' Gbud.Luok Half Moén, and Oro No. 3 claims. |
' The tonnage aosigne@ 0 the GOpper Gities ore body
naturally uepends upon the deslign of the open cub: mosgt -
economically sulted to iis extraction. Recent caleculatlions
by M. Coil give é9 miliion tonslat‘a‘gradé of.0.69£ copbar tor
ba-ext:actéa from an open pit bottoming on the 3660~f00t ‘
 horizon, - It now appears unlikely thet any substantial addition
will be found to this _ore body. |
Recent recalculations indicate that the averége tenor of

primary mineralizetlon in granite beiow the enriched ore body
ig about 0.304% copper and in quartz porphyry is about 0.163%

COppar.

POSSIBILITIES FOR DREP ORE

The above figure for primary mineralization in granite
is the average amount. A number of the deoeper holes in the
ore boldy area show an increase in assay value toward their

bobttona, Sludge samples from the lower 50 feebt of six of thess .



holes were made into br*oquatteé and examlined microsoopically.
It was det ermined that 80% or more of the copper in these
sludpes wasg contaelined in primary oheloopyrite. For these
hales %hlu inﬁTcates a primary tenor of a little over 0. ao
~copper thus proving e small but definite and consistent
increase in prxmary value above the- average dawn to depths of
500 to 700 feet. o
| ihe mosﬁ favorable places to atiempt to follow this

increase - in primary cqpper down into a worthwhile ore body .
appear to be defined by one oxr more features. Thase are;
namnely, (l)_nearby but outside the margin of the quartz
porghyry plug, (2) beneath the Coronédo fault at depth;‘(B)
beneath the Drusmond fault at depth, and (4} along the
immédiate haﬁging‘wall‘of the‘Sieeping Beaﬁtj fault where the
mineralized zone approaches it at depth. |

Thig latbter errangement is shown by a composite sectlon
acaompanying this report. A view of the ore zone dipping |
down beneath the Drummond fault iz also portrayed on anothexr
gection accompanying tni? report. The relatlon of ore to the
Coronado fault is similar to this and 1s shown on Sesction hzﬂse ‘
on file at the Miaml gencral office. The rahation of desp
mineralizatiqn to the southerly margin of the quarﬁz porphyry -
plug is well illustratoed on Sectlon W3000 and W3250, also on
file at the Miaml of?fice. | .

It has Been proposed that a churn drill hole be put down
in each of these situations to & depth of 1,500 or 2,000 feet
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to test the possibility of finding a primary ore body et
considerable depth on the assumption that the primary‘valué
will continue to increase as we follow it on down.

The holé'to'explorefhear the south margin of the quartz
porphyry (No. 291)”has'already been started and has reached a
aepth of about 550 fest, "Récent'proﬂress on'this'hole hés boen

extremely slow. . Drill holes proposed to plercs the Drummond
and Coronado faults ab considerable depth have been epproved,
an&.thé arilling sites bhave been prepared., It remains only to
discuss brieflybﬁhé'geoiogio'Situation near the Sleeping Beauty
rault, I c | . |

As nreviously mentionad these relations are illustratea
- on an accammanylng section, Here it can be seen thatb the ore
body turns. down sharply between & shoulder of quartz porphyry
and the uleeping Beauty fault. The mineralization appears %o
turn down beside the fault as though the fault were prewmineral
in age. However, when we consider that the ore body isshown
on a 0.40% copper cuﬁ-dff and the zone olose to the Tault is not
adequately drilled, this pre-mineral appearance may be -
exagperated., | ‘

Ne#ertheless,'it is proposed that'a deep.hole soraping
the Sleeping Beauty fault be drilled halfway betwesn holes Wos.,
281 and 290 (Whl25; WR875}. The dip of the Sleeping Deauty
fault.is not known yfecisely and the sbove location is based on
an assumpbion that it is 80 degrees in a souther;y‘direction, :

Should this hole encounter encouraging minéralization, then a



second locabion should be collared about 250 feet southerly
in an attempt to plerce thg‘qugrtz porphyryﬁwhioh here may

have a sill~like wing with ore below.

XPLORA TON RESULTS L0 THE WEST o
' Four: ehurn drill holes were put down %o exylore Tract C,'
fbllowxng:ﬁhe w;iter*s regommendatlons of l9kb. These found
very little sécbnd@ry enriohment and extremely lesn primary
coppér a%‘depth. " The putdrépsAthat were observed did not
indicete such poor.groun& and the area was recently checked
in aearoh of an . explanaticn in order Lo prevent future errors
of a ﬂimllar kind. | 7 . .

in this area SlOva are very 3teep and outorops ere not
tao plentiful.  When the ground was origznally mepped, there
was some doubt whether to clasgsifly thé_bedrock of Tract C as
granite or granite porphyry; but granite was fipally declided
upon. Reocent observatlons in the newly constructed road cubs
give a beuter view of Lhe rock and show it to be a dense
varlety more nearly resembling the granite porphyry. Its
denseness ahd tightness are nbteworthy, end 1t can readilyibé

ssen that.sebbndary solutions would find it very dirficult of .'

'.aecess;' That this is s0 1s evidenced by the rather common.
ap pearance of pyrite occcasionally pccompanied by a Litﬁlé
chalcocite here and there near the base of the road cubts,

Some of the outcrops still appear éttraétiVQ,:élthough the

“amount of ground covered by loose rock and subsoll masks much



of the area and prevents a good view of the ground as a whole.

The churn drill holes showed very shallow oxidation with
pyrite appearing at‘depths of only 5 %o 10 feet., It is evident
that oxidizing solutions could not penetrate the bedrock
égfficiently;to cause enrlichment efan‘wera the primary |
nineralizutibn rich enough to fﬁrnish a more adequate sﬁpply
of copper 1or thet purpoua. o ‘ -

Tﬁe steop slopes caused a Ver rapid runuoff of
prccxpitation and the tightnsss of the bedrock permittea
seoonddry oolutlons to enter it for only a few fest. .In
effect these solutions cascaded down the ateep hillsides
virtually at the base of the Bubsoil._ They apparently |
ﬂevaleped a thin shell ol secon&ary enriehment hut mndh of
the, copper az_xét i‘rnn ccnﬁent of the solution ,was apz,:areutly
&issipated'to the south. It is the outorops of this thin
shell that sive the arca & favorable aspéot. |

The reason that Tract C islnot ore bearing is now clear;
namely becéuse, (L) priwary mineralization is too lean (0,05 to
0.10% copper), (2) primary ooPpar nineralization does not inoreaue'
in value ab depth as it does in the Copper Cities ore bo &y area,
and (3) slopes are too steep and the bedrock 1s too tlght tb
pormit secondary solutlons to enter and offect widosproad
secondary enrichment to moderate depths.

Tract ¢ has been adequately drilled and no further

oxploration is proposed here.
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The writer las suggested that Mr. Fowells devote a
short period of time to this erea %o again study the ‘
Gistribution of granite and gfanite porphyxy inrtpa naw“
inproved 6XPOSUTES. | | |

Four exploratory churn drill holés were also put down
in Tract D, I was early recognlzed that copper mineralizatlon
wes lean iﬁ.thiS'tréat;‘butjdue %o the activity of copper-
bearing solutiohs over such a‘wiae area, it was reocoumended by.
the writer that four scout holes be drilled. This was done
~and no encouraging mine:alization'was revealed. Primary
mineralization was determined to be exceedinzly lean and
secondary'enriohmaﬁt very scanty. | l

One hole was drilled in Tract I under siniler conditions
ﬁaﬂ with similar results.

Mo further exploration is proposed for Tracts D and =,

CONOLUSTIONS

T e

There is 1ittla‘likalihoédjthat substantial additlons
will be found to the Copper Cities open cub ore body. However,
there are pbssibiliﬁies for finding worthwhile primery <
mineralization at depth well below the zone of segondary sulphiée
envichimont. Four deep elmrn drill holes have been rocomnmended
1o best these poseibllities.

Test drilling to the west of the Copper Cities ore body

falled %o findﬁbre, aend no further exploration is proposed here.



PART ITI

REMARKS CONCERRNING MISCRLLANEOUS AREAS

NIBAG TTTHE ARGA

The Gibson mine area near the old settlameht'of Bellevue
was briefly looked over in company withlmr1 ?owalls. * This
zround lies aboub two miles west of the sauthwest corner of
the Jadera c¢laim group, and .nay be viewad as an en eéhélon
extension of the Madera and Ellwood zones.

Rear Bellevue‘and on west for a mile or two, there are st
least seven veins, three of which belong to the Gibson mine area
Proper. These veins are approximateiy along the steep foliation
(which in turn is genvrally parallel to the original bedding)
of the Pinal schist east of its contact against the Schnltze
wranlte. They really appear‘to follow steep bedding faults
‘tnub ovcasionally transgress twisted foliation at a sharp anrle.

‘ Thnese velns carry quarta, calcite, specularite and
"ché}copyrite. They are accompanied by little alteration of the
wall rock, and the flanh in® schist appears to be eqsentially
unaffeched There is no indication of zones of worthwnile
low=-zrade copper mineraliuation between oOr vordering the veins.

The Gibson mine area contains the Sumwit vein on the sputh-
east, the i a¢quale vein on the northwest, and the less lmportant

Internediate vein in between. In zeneral the veins range between

" one and Tive feet in width with a strike of about N25L.
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The property is described in some detail in the lMines
Landbook for 1916 where it is noted that the gross value
of the ore produded by the Gibson Copper Company between
1906 and 1909 amounted to %1,250.000. The ore came from
narrow lenticular shoots in the veins with some sections
assaying 20 -.30% copper.. Development was carried to a depth
of about 575 feet. For additional details, reference should be
nade to the Mines Handbook. ’

Conéidering the amount of exploration. and development
carried out and the large waste dumps now on the surface, it
is dou%tfulﬁif the nroperty made an overall profiv. It is best
operaﬁed in a small way by leasers, who stand to rrofiy from
finding small, rich ore shoots.

The property is vlrtually abandoned and most of the worainrs
are now inacessible. Some mining is voxng on at present in
the Summit area toward the south by means of a tunnel. This
is elther being done by a leaser or by some one who has acquired
title to one or more of the old claims.

it is not recommended that this yronerty be acquired.
hcwevcr, it would be worthwhile at sowme future date to map
there and other nearby veins and trace the broad, generalized

zone s outhwesterly toward Ray.

FRILADGLPHIA ARBA

This limited area lies near the southwesterly end of the

Coprer Cities zone Jjust north of Tract L.
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Most of the nround on TFhiladelphia and Philadelphia Ro.
2 claims is covered by dacite, and it is likely that the
ground was originally steked in order to scquire dacite tuff
in t he hopes of having another Black Warrior mine. |

Thé theory has been advanced that in this area t he
Sleeping Beauty fault may have swunp back to the north and

that there is a block of favorable ground In its hanging wall

. that is covered by dacite. Nearby brecciated quartsz porphyry

iron=-stained and yielding low assays of copper at the surface,
is pointed to as an attractive indication.

The above structural theory was.once entertained by the
writer and might be correct. However, indications of copper
mineralization are light and our'previous experience in this
peneral z one has been disappointing. If the ground were owned
by Copper Ciiia§”Mining Coﬁpany a Specﬁlative drill hole might
be warranted because of e asy acéess to the area.

llowever, t he podsibilities do not appear to warrant
optiohing the ground.

When convenient, a few days! reological mapprine by ¥Mr.
TFowells would be useful in ovder to clear ups#everal points of

interest.

GOLOEN EAGLE AREA

The Golden Eagle arca is found about two miles north of
the Miami mine and just west of the liiami fault. Both the

Golden Zagle and nearby Van Winkle ciaims have yielded some
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gold ore.‘ An old shaft at the Cowboy mine on the Van Winkle
claim is statéd to be 600 feet deep and another shaft on the
Golden Hagle claim is supposed té be about 300 feet deep.

1er exploration weas carried on by means of several tunnels,
but practically all of the stoped gections now appear to be
inaccessible.

Cnly a very brief examination was nade of the ground., It
was ndted that mineralization occurs in or near the crushed
zones of prominent northeast-trending faults. These cut
metamorphosed and recrystallized Pinal schist with dikes or
sills of diabase nearby in one wall. The schist also contains
irrezular northwest striking zones of‘pegmatitic matverial.
Whether t ho latter influenced the location of ore shoots in
the faults could not be determined.

Vinpralizatlon seems to ve marked by zones of iron staining
in the crushed material of the faults, and apparently nocketq
and emall shoots of rich gold ore have been found in the pasbt.
viliether sulphidev were encountered in the deeper workings ls not
koW

Three rault-veins were observed on the ground W1th a strike
length of sbout 1,000 feet. The outermos 't veins were about
1, OOO feet apart'at the surface. On the east, they strike into
and are apparently cut off by the Miami fault.

‘The pockety nature of the veins offers little 1nducerenn to.‘
Cempany operation. Only 1f the rround between the velins were

favorably mineralized sc as to glve & largze tonnage of minable ore



would the property be of any interest. This is & matter
that can be quickly checked by the taking of 20 or 30
samples on the surface. Sampling should be preceded by some
geologic mapping in order to properly locate the positions
of faults, cross-fractures, and other features influencing

ninerslization.

SELBY VEIN, CASTLE DOFW AREA

The so-called Selby vein is the contact, supposedly a
fault, between the Partin limestone and the Dr:ppinﬁ opring
quartzite on the south slope of Jewel Hill in the Castle Dome
area. its strike lensth is about 1‘360 feet directly across
the rock slice bounded by the two branches of the Jewel Hill
fault. In its footwall, about 150 feet to the south, is a large
Lbody of disbase. The elby fault is directly alonz the northeast
extension of the Castle Dome ore body, but is separa ted from
this ore-beéring blocﬁlby an intervening stretch of diabase
‘abcut 800 feet across.

In the Castle Dome area, the Troy quartzite and the f.escal
limasﬁone are absent, apparently as a consequence of erosion
prior to the deposition of the Nartin limestone. Therefora, t he
so-called Selby fault coul& simply be the disconformable
depositional contact between the Martin limestone and the Dripping
Spring guartzite.

Surface butcropé of the zone show mineralization up to
ten feet wide with silica replacine limesbtone and a ccompanied

by sporadic showinms of oxidized copper minerals. The dip of



“35m

the zone is uhcertain and it is not clear whether the
mineralization dips modér#tely to the north with the bedding

- of the limesﬁone or the slope Qf a diécoﬁformity or whether

it goes down steeply along & fault llissure, .ﬁowQVar, évidence
Seems'to favor the moderate northerly dip.

| Copper mineralization is a little stronger mear the two
ends of the zone, éﬁd on the ‘west it has been followed down a
short distance by an inclined shaft.

On the surface the Selby mineralized zone dces not look
to be particularly promising. However,'it does represent the
nértheast@rn-eitension of the Castle Dome trend. In the Castle
Dome mine diabase is well mineralized, énd if at depth diabase
comes in aﬁd forms a wall of the Selby 2zone, mineralization might
improve. Or, if the Selby is a steep [lissure, theﬁ a buried,
favorable borizon in the Fartin limeStone might be weil
nineralized and lead out to the north.

These possibilities offer a speculative chance to find ore
in this area; and they should be investigated while the Castle
Dome mine is in operation and while churnldrill crews are
avéiléble.

With this in mind, it is proposed that two churn drill
holes be put d own north of the Selby cutcrop on the'west. The
first should be located¢ about 100 feet north of the outerop to
cetermine the correct dip of the mineralization. Once this has
been determined, and rroviding it is not too oteep, the second
hole sghould be located so as to cut the zone at a depth of 4,00

or 500 fest.



POSCRS GULCH AREA

The Powers Gulch area was discussed in the writér‘s
memorandum dated June 2, 19&8, to which reference is made
‘for a prelimlnary deécripbion of the mround. At this p&int
it is only necessary to repeat the conclusion5 stated thereln
to the effect that "it is believed that the (Powers Gulch)
sround has sufficient merit to warrant careful geolozical
mapping'and study by lMr. Fowells, providéd a éatisfactory
arrangement can ba wadg"es-~--goncerning the ground. "Cone
gidering the unsatisfactory results obtained by United Verde,
the property owner is in no position to demand payment for the

privilege of restudying the grounde=w—e,"

SCHULTZE RANCH AND INSPIRATION NESDLES AREBAS
. ‘These.twoiprOperty groups constitute a block that covers
rossiole westerly extensions of the Inspiration mineralized zone,
There is some poséibility that the Inspiration ore body
is cut off on the west by complex post-enrichment thrust
faulting and that an extension may be buried in the Inspiration
fNeedlies ground. | |
This possibility‘ié attractiﬁe enough to warrant considerable
study of the problem by mapping in close detail é wide area
nerthwest, west, and southwest of the west end of the Ingpiration

ZONe .



YEE AIICO 1 ROJECT

The writer has participated tolonly'a small extent in
c:nsidering problems affecting the exploration program of
the Amico I'ining Corporation. Forthis'reason, no & xtended
discussion of‘this nroject will be entered into here. The
formidable mechanical feat of drilling through a great thicke
ness of Gila ¢onglomerate will not be discussed, and only a
summary description of the geological features contributing to
the problem will be noted. | |

In brief, the Amico project seeks to plerce two thousand
feet of more of Gila conglomeraté and hit a body of ore
attractive enough to mine at that considerable depth. The aréa
in which this search is conducted is a part of the doanTaulted
basin of Gila conglomerate between the west ena of the 0ld
Dominion zone and the esast end of t he Inspiration-Miamil zone.
If ore of the Uld Dominion type is expected, then a vein-like
target from & few tens to a few hundreds of feet in width
must be hit. If disseminated ore of the Fiami type is expected,
then the tarpget is much broader. Inasmuch as the first two
holes went into I'inal schist, it‘would seem that there is more
likelihood of finding the disseminated type of ore in schist
than the rich, aggfggahed Lype.

The sites of Amico exploratory holes must be located by
projecting‘mineralizéd strustures intothe conpglomerate basin,
and across any fzults hidden in the basin. In a practical way

this is accomplished by projectingt he Old Dominion veln system
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southwesterly‘for three or four miles towérd‘the New York.and
Chicazo claims, followinz the preference of Shoaméker. This
is a rather clean-cut projection along the genersl trend of
the 01d Déminiog zone and the dominant northeast trend of the
district.

Howe#er, when we attempt to project the trend of the Riémi
ofe zone the problem is not so easy. West of the Miami fﬁult,
where the ofe body is well known it has & northwest-southoast
trend if we consider the soutlerly, higher grade section
generally illustrated on the oldar‘ﬁaps. On the other hand, the
northerly mining margin of lower grade material présents the
usual norﬁheast trend, and this would carry it.across.thé valley
toward ﬁhe Irena-vein. A faulted'seqment of the Miami éone was
found east of the Miami fault, and the problem is whether %o
project it southeasterly to an intersection (supposedly favorable)
with the projection of the 0ld Dominion or whether to project
it along the usual northeasterly treund under the conglomerate-
filled trough towérd the Irene, The correct answer to this .
questvion is of fundamental importance. ;

Trends of disseminated minerslized zones in the Miami-
Insyiration district are 1arge1y‘controlled by the trend of
the mineralized fractures locally dominant. This is best
illustrated in the Castle Dome mine whéré one set prevails.
Uther areas, however, display two sets of mineralized fractures--
one trending northwest and one running northeast. If one s et
is locally dominant, then its ctrike controls the trend of the

zone, but this control nay not persist for an indefinite distance.
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It is entirely possible for a given z one tozig~szag from
one trend to another along an unpredictable course in masked
terrane,

The first two Amico holes were located along the
southwesterly extension of the 0ld Dominion trend and possibly
somewhat west of the Miami zone projected on a southeast course
to intersect the 0ld Dominion trénd. These two holes eventually
reached unmineralized Tinal schist and were abandoﬁed.

Tha-third and fourth Amico drilling sites werm'loCated on
the southeasterly projection of the Miami ore zone trénd, near
the northerly edge of the property and somewhat to the north
of the 0ld Dominion zone projected. These two holes are now
baing drilled., Should these holes not find ore, then the Amico
rroject would be very discouraging for a number of reasons.
However, the possibilities for finding'ore beneath the conglom;
erate filling the valley would not necessarily be exhausted as
a consequence. .

Projections of the Miami zone on a northeasterly trend under
the conglomerate have never been prospected, and the south-
westerly ﬁrojaction ol the 0ld Dominion zone through ground
now owned by Miami Copper Compaay has not been fully covered
on the east side of the valley. Although these possibilities
“for finding ore still exist, the problem of effectively exploring
the ground bensath a gfeat thickness of Gila conglomerate is

formidable.



“40=

PART IV '

RXPRIMANTS WITH THE GRIGER-MUELIER CCUNTER

The publication of Dr. N. P. Peterson's paper in the
"American lNineralogist™ describing the association of the
ra@ioadtive mineral metatorbernite with certain sections of
the Castle Dome ore body led to the purchase‘of a Gelpgerw
Fueller counter by Miami Copper Company for researchrpurposes.

A good many observations were made with t his instrument, but

the_experimental program desired was not carried to completion
because of the time required énd the urgency toe:omplete other
tasks. | |

This wérk‘was initiated by making ﬁbackgrdund counts" on
-a considerable number of the formations exposed in the Miami
district. It showed that the owwunt obtained with the instrument
set up dﬁ gach formatéon was distinctive of that formation, the
count ranging between 30 "élicks“ per minute for haco limestoﬁa
to 76 for the Willow Spring granodiorite. As mipght be expected
‘iﬁ a distriet containing so many different forﬁétioné, several
gave identical counts.

Countsiere also made with the Geiger tube shielded by a
.lead screen of 1/2-inch thickness. By this procedure from 12 to
L5% of thg rays were screened out, and probably.most of those
absorbed emanated from the formation. Freliminary work indicated
that from 55 to 72% of the "formation count".was‘absorbed by

the lead screen, but not enough e xperiments were conducted to
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dotermine whether this "absorption coefficient™ is reliably
distinctive for;aaéh formation.

Specimens of Castle Dome metatofbernitevrere placed
within a few inches of the countér tube for one experiment
ana weré found %o raise ﬁhe count only 17 clicks yer minute.
This either indicates a low number of emanations from the
'metatorbernite or that the tube employed is one with low
sensitivity. The 1/2-inch lead shield screened out all of the
metatorbernite emanstions. |

Experiments did not reach the gtage of tésting various
types of alluvium and subsoil over calibratedfformations, bub
it is-belie?ed that alluvium and subsoil will yéeld a count
controlled by the kind of rock particles from which it is made
up, and that a few feet overburden may mask counts emanat ing |
from buried fecrmations. However, these points need to be
cﬁecked by additional experimental work. It is.ciear that the
Geiger-Mueller counter will not be effective in indicating
wnat is below a sheet of dacite lava. :

In conclusion, this instrument ap;eafs to have a very
limited field of usefulness in this district, but some .
additional experimental work should be continued as time permits.
The Fformation calibration should be concluded and several lines
run across the Castle Dome and Copper Clties ore bodies. It
would appear that a more sensitive counter is desirable, but

this would necessitate an gxpensive automatic counting device.
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PART ¥

SUSCHEETICNS FOR FUTURE GLOLOGTCAL INVESTIGAT TONS

The following are suggestions for continuing the
geoloﬁical investigotions in the Miami district by the Company's
resident geologist:

1 - Of immediate imporﬁance is the revision of the‘Coéper
Cities ore body sections based on the results of recently
drilled holes completing the exploration enmpaign in thils area.
Une or two weeks should aiso be spent in the field here in
order'to clear up vérious odds and ends, and, as previously
mentioned, check and possibly revise the distribution of
granite and granite porphyry on the western portion of the map.

2 - The next project is the careful geological study of
the Miami mine for the purpose of cutlining any clean-up '
exploration necessary“before the final exhaustion of reserves.
Although only relatively few levels are now open for e xamina-
tion, they should be studied in considérable detail, With
such information at hand, geological‘interpretatian of the
Gata available on abandoned levels can be better done. It
will be particul@fly helpful to determine the trends of the
fracture sets carrying primary mineralization in order to
assist in properly projecting the ore body to the east,

3 - G@oloﬁical mapping of the Powers Guleh area has
been proposed fér'the éominx wiﬁter, rroviding permission to

do so can be obtained from the owners.
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L - The Inspiration Needles and Schultze ranch areas;
Just west of‘the'présent termination of the Inspiration zoné,
are worth studying in close detail. It is-?ossible that tlere
exists & western, offset extension of the zone, but it will
take ﬁarticularly good work to solve the faulting in an area
like this with considerable Schultsze granite and Gila
cen@lomerate.

5 = Suggestions have been made for studyinm the broad
area-southwest of the Gibson mine. However, this project can
be deferred for some time in favof of more promising examinations.

Various other suggestions regarding the investigation of

‘several less important matters were mentioned in the body of

<7 (el

"N. Fennebaker

this report.




